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MeetHV iM 04 »£^n a ??m' Uv m Thurtia ^ 

TOWOOK IK IBB OHAB. 

TSB ^h^\Z, 

SEWAOE DripoSAL^OF 

BY *- R. O’SHADOHNESSY, A.R.O.SO., F.I.C. 
indu^trki at lo U C 1 c™ a ^j ] jj^ SO gQj r ^“ 80 j^ rom do '"‘- Bti = and 

is an exceedingly difficult a problem which 

that the difficulty of ecd^ tke sewITS. happen " 
pist’ly, grows at a greater rate th™ ?£ p , lem com- 
sewagg to be dealt with • tb “ v0 1 lume ol the 

stage of clarification or purification at eacl1 

met by some difficulty bITj! tlle “ wa 8 e one i» 
matter, which ham-ne.»’ no ®’ dn0 *° solid 
• impurities in the liquor gomnirtf' on ., of tbe s °lnble 

may truly gav that the ““eh is this tho case that one 

problem, an“cortaffi of ?h„ fl rob,em is the sewage 
with on a sman^Sc te^ tf" U tle8 ’ whil ® eftail 7 copfd 
large scale. ’ e " d to got “manageable on the 

hu^rordum^Sffit^ to ° Wh r «— of 

nuisance, and sTinroS u ^ pr « vention of ««W 
districts that the whole process is h Z o que8t . l , 0n m populous 

great expense incurred wmnlv to ^T'“ tl r.® odl H and 
The fal,. nf 11. sunpiy to achieve this end. 

its treatment tSTeatirm^-f oomlitions covering 
treatment, and Tnro^t! LT 1,fy - th " proce8s °f sludge 
such considerations C? * W 


tte sludge by WologioIrm^wa^foa^tajS 6 dj 8®*« 0 “ 01 
*°P« oent/or 20 *0 

destroyed by the digestiv^n^™™ “V be 

important result is^e , V *w the most 

which will dry in a reasoiSbh. m^! 0B 55*.!“ odourless solid, 
carried on without nuisance. *’ 4,1 *** opmwtions being 

nauToor^n^^^X^y be conducted without 
iron in theWage dOTr ? *® <*® presence of 

present; and on the other himd?Sw^e riT? ^ We iron 
easdy give rise to abominable (Sourest, utJ? “V 
In fact, whether bonds nresen* 0 ^,.!^? ** tre *‘ment. 
must bo exercisedTmSJSEta £^5 § refttcrt care 
digestive process is cSi ™ “d if the 

smell is generally i- -^-55*. ““der proper conditions the 
The advLte^ L th tlutW»l^° n “ ®ost vigoro™ 
the presenoe of iron i!?®' 1 ®” 06 deriving from 

np in the Sewage (m by ™fa$£^^ 0ha0 ^ h ®« 
has then a liquor i^atLiwf” 4 !? 410 toade waste). One 
and althou^r t he iroi S ” e “ to ““ipnlate, 

setting up Mtive outrBfaetSl i * tedl l. 1 , oan " 01 ' diifioulty in 

sSSsSSS?, s 

Jussi aSffiSFS?*- 

}Z( discharge at sea. 
l d ; isy burning. 

Tri,„ B > tippi ^ hollows on waste ground. 

Md^SetMted^T^ °/ tbe ^ 

of disposal whilst fd\ ii+v d (3) are absolute methods 

rs? 4 . »^%CSMr*Sf 


~~.«ssy£&£ isiasd 


"““•Aut ut: i 

cheapness. -—*«*»« vi 

?? Sttai 

operated whilst working toward Xe preset™™ ha ® 


Year. 


Oxygen absorbed K * tl ?^, te d dfsaolved 

y i*n4S^ b6d - j “-S3S-— 


Free and Albumin- 
saline old 
ammonia, ammonia. 


No. 1 .—Tablb ok Analyses. 
Kreults expressed In parts per 100,000. 


Unsettled 

"ample. 


Settled 

sample. 


Chlorine. 


Nitrates 

and 

nitrites 

as 

nitrogen. 


Dissolved 

solid 

matter. 


3910 

3931 

1932 

3933 

28'61 
24-88 
20-77 
24-16 

14*55 

15*20 

12*81 

15*72 

3-78 

3*05 

4*01 

8*74 

1*32 

3*43 

1*41 

1*39 

1910 

1911 * 

1913 f 

1912 

1913 

28-83 

21-74 

17-79 

14 - 87 

15 - 07 

18*85 

15*00 

14*02 

10*21 

11*90 

8*98 

4*12 

8*88 

8*73 

8*58 

Preliminary 

1*84 

1*00 

0*88 

0*85 

0*72 

1910 

1913 * 

1911 + 

3912 

1913 

18-87 

16-58 

16-55 

12-68 

14-95 

9-74 1 

11-60 1 
18-87 i 
, 9-62 1 

)l -72 

Be 

5*18 

5*68 

3*85 

8*07 

8*94 

oondary sedj 

0*91 

0*84 

0*70 

0*74 


Suspended matter. 


Total. Volatile. 


14 - 7 — l d ® Sewa * e l 
3 0-8 

14 - 2 

15 - 7 

8e ^5* enta ^ ,0n 0r Ro 

16 - 5 

17 - 2 
13*5 
34-2 


ughing Tan 


14*0 

16*0 

10*0 

13-0 

14*7 


40-7 

48-2 

40-0 

88-0 

Iks Effluent. 

1 31-1 

25-7 
7-7 
12-7 
6-7 


or large b| 


alanelng Tank Effluent 
1 1 10*7 

17*0 
7*7 
7*7 
0*0 


24*9 

20*8 

23*8 

24*3 


10*1 

13*7 

4*0 

7*2 

• 4*0 


5*0 

9*8 

4*0 

4*0 

8*0 


15*8 

10*4 

30*8 

13*7 


10*0 

32*0 

3*7 

0*6 

4*1 


5*7 

8*1 

8*7 

8*7 

8*0 


* M ^ month «- t 2nd six months. 


31 montbi 


13 monthi 


30 month! 


nmid^. 0 ^? " fo ** *ow»r d» the elncidation of this Z^.*^*® “foffl wm given of . 

w«m. The method, emerging and apjmremtly finding j ffg«, * ™*&*-. The 


before 

•y«*» 

i neet* 

■ * * 
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12 grain* per gallon). The sludge was run on to the land 
in a crude state and allowed to dry, whon it was dug 
in and a crop planted. The nuisance attaching to this 
method was intolerable, and in the early part of 1900, 
Mr. John D. Watson, the Engineer to the Drainage Board, 
introduced a method of trenching the sludge whereby 
the exposure to the air and therefore the nuisance was 
considerably reduced. Nevertheless the nuisance at 
times was very great, and another mothod was lookod for. 
lame treatment was given up and septic treatment intro¬ 
duced in 1901, and continued with various modifications, 
till the middle of 1911. At this time septic treatment 
of tho whole sewage waH adopted by genoral consent 
amongst many leading oxports, and many varying state¬ 
ments were put forward as to the time the sewage should 
be submitted to tho anaerobic digestion and as to the 
effects . produced thereby. Witness for instance tho 
conflicting ovidonco given by various experts before the 
Royal Commission on Sewage Disposal. The figure given 
for destruction of sludgo by the Heptic tank at that time 
was :— 

At Leeds .. 30 per cent. 

At Manchester .25 per cent. 

At Birmingham .10 per cent. 

It soon became apparent that the septic tank as a means 
of sludge disposal had limitations, and with tho steady 
growth of^ oxidising filters serious drawbacks appeared, 
viz. :(1) Tho very large “suspended solids” present 
in the soptic tank effluent. (2) The nuisance produced 
by tho soptic tank effluent whilst being applied to the 
bacteria lieds. 

Unless a septic tank bo of inordinate sizo in proportion 
to the flow the amount of suspended matter issuing from 
it in tho tank effluent increases as the activity of the tank 
increases. The following figures are instructive in this 
regard :— 

Sewage precipitated with 17 parts lime per 100,000 


.Suspended solids 
iwrta per 100,000. 
10-3 
4-2 


Primary sedimentation tank .. ^ , 100 - <)00 - 

Secondary ditto 4>2 

Sewage not limed but above tanks converted to 
septic tanks. 

Suspended solids 

Primary sedimentation tank . . . P^ 100 ' 000 ' 

Secondary ditto . <S 8 


Tho capacity of tho primary tanks was later increased 
nearly 70 per cent., and that tho secondary tanks 44 
per cent-., and soptic action was promoted freely in both 
sets of tanks. Notwithstanding tho increased volume 
of the tanks, tho effluents during tho following voars 
wore as follows :— 6 ^ 


crude sludge arrested at Saltley outfall had to be treated 
by separate digestion in lagoons of huge size. The 
behaviour of the Bludge in those lagoons furnished much 
oxtremely useful information, for it was seen that when 
once actively “ working ” crude sludge could be assimi¬ 
lated by them without any nuisance being produced. 
Their capacity, although great, was limited, and after 
18 months they silted up (in 1909). The depth of the 
sludge in them after all the water had been drawn off 
the surface was about 10 feot. This sludge behaved like 
an emulsion and tho water present was as follows :— 


At bottom 10 feet below surface , 
6 ditto 

2 ditto 

At the Bufrace 


Per oent. water. 
67 *8 
86-6 
70*0 
76-0 


It was found that on exposing the sludge from the 
above lagoon in layers about 12 inches thick on prepared 
plots of ground that after a timo a hard dry sludge cake 
resulted. 

For tho reasons above mentioned and acting on the 
experience gained in these lagoons, experiments were 
started at Saltley in 1910 on the digestion of the crude 
sludgo apart, from the sewage liquor. The experi¬ 
ments continued till April, 1911, and indicated that 
vigorous putrefaction of tho sludge apart from the sewage 
liquor could bo expeditiously promoted, that no nuisance 
would be produced, whilst 15 to 20 per cent, of the sludge 
could bo destroyed thereby. Tho resulting sludge was 
dried on prepared bods. 

Curiously enough, following immediately on all this 
came the excessively hot summer of 1911, and tho aerial 
nuisance producod by the exposure of the putrid 
tank effluent—about 25,000,000 gallons per day— 
during treatment, was so great and so extensive that 
it became absolutely necessary to change the process. 
Tho great sewer and Dortmund tanks were sterilised by 
bleaching powder, tho putrid sludge from the primary 
sodimontation tanks was pumped away, and putrefaotion 
of the vowage liquid was prevented as far as possible, 
whilst digestion of the sludgo was started and promoted 
as much as possible. Tho nuisanco abated immediately. 
This process has been steadily improved and extended 
since that time. 

The primary sedimentation tanks (called Roughing 
lanks by Mr. Charles Hawksley), five in number, have 
a combined holding capacity of 6,610,150 gallons. The 
sewage requires four or five hours to pas B through them 
at ordinary times and deposits most of its suspended 
solids therein. 

Analyses of Roughing Tanks effluent. 


Primary Sedimentation Tanks effluent. 


Sub landed 
solids. 


Suspended solids 

I)ariu g 1007 .P- 11 * "g* 10 ®.*"**- 

iSSS . 29-9 

loin . |J;} 

Flint halt loll . . 26-7 


Secondary Sedimentation Tanks effluent. 

Suspended solids 

During 1907 .... P"* 8 p?[ l 00 . 00 #. 

88:::::::::::::::. St 

First hall 1911 . J"' 

At this time the area of bacteria bods was being rapidly 
increased, and the disadvantage of the above septic tank 
effluent became more and more apparent. Further sedi- 
mentation in Dortmund tanks was given the tank liquor 

t? J5* cteri » beds, but as this form 
rf tank londs itself readily to septio action, the already 
foul liquor was rendered fouler and tho sedimentation of 
■ interfered with. Moreover two-thirds of the 


Oxygen 

absorbed. 


Vola- Free Alb. Un- 

Total. tile. Amm. Amm. Cl. settled. Settled. 


' 25-7 13-7 4-12 

t 7-7 4-0 3-88 

12-7 7-2 3-78 

8-7 4-0 3-58 

‘ 1st six months. 


1-00 10 6 21-74 15-68 

•88 17-2 17-79 14-02 

■85 18-5 14-87 10-21 

■72 14-2 16-07 11-00 

t 2nd six months. 


Each roughing ” tank runs for from two to three 
weeks, when it is stopped, tho water overlying the sludgo 
pumped back to the sewer outfall, and the sludge containing 
™ ‘ h f 86-6 per cent, water is pumped to the 

tanka nnw as digestion 
m follow^- <bgeBtlon tankB aro 20 in bumber arnnged 

raMi S& 

Digestion tanks capacity 7,2*2,180 
























5 


ami., Jto. 1.1 O’SHAPQHNEseY PTHJBATION (^PHENOMENA or PUTREFACTION. 


I»in*ry sedimentation tank effluent paaeea for 
wther sedimentation through a large balancing tank 

S"* 6 .«»,000liSSns ot^e^r^cTto 

regulate the flow of sewago fed to the bacteria beds. 
______ ® jfc,nc,n ff ton* effluent. 



Suspended 

solids. 

Free 

A mm. 

1 

Alb. 

Amm. 

Cl. 

Oxygen 

absorbed. 

Total. 

Vola¬ 

tile. 

Un¬ 

settled. 

Settled. 

mi* 

1912 

1913 

7-7 

7-7 

0-0 

4-0 

4*0 

8-0 

3-06 

3-97 

3-94 

•84 

•70 

■74 

10-0 

18-0 

14-7 

10-55 

12-53 

14-95 

13-27 

9-02 

11-72 


* Last six months. 

kludge. The sludge consists of the bulk of the 
'™. ~! > n tho sewage less the dotritus, the larger solids 
Y B i.° m ' . 80ree , n ' and the fine light matter passing 
over the tank weirs above. In considering its qualities 
an analysis of faecal matter is given here for comparison 

Results of analysis of faecal matter. 


Absorbs 
its 


The dry faecal matter contains:_ 

Matter volatile at red heat. 35.70 o» r ™ n t 

Matter non-volatile ditto . 14.30 Sr ramt 

Total nitrogen ...... . Ill 5-31 ref ™nl[ 

rbs 18 per cent, of 1 <“> From aold KMno. at 80 " S', in 4 hours 
weight of oxygen j W Dissolved oxygen from water in 2 days 
*• at 05 ° F. 

By prolonged agitation with water about 70 per cent 
of the solid faecal matter will be taken up by the water 
mostly (about 60 per cent.) in colloidal solution. When 
once taken up in this way the colloidal matter separates 
again only with extreme slowness from the water In 
passing it may bo remarked that this furnishes a strong 
objection to the use of fine-mosh screens for the sewage, 
? 8 , break U ? the Wyoming faecal matter and cause it 
to be taken up by the liquid. For the same reason there 
18 ,ni. 8Irai ar ob ) l ' ctl0n to the pumping of crude sewage 
The average results of analysis of the crude sludge 
as foSlowT- 1 — md ' r preBent cond jtions of manipulation are 

Water . Per “ n ‘- 

Dry solid matter . 1111111111111111 . jj! 8 

The dry solid matter contains:— 

Matter volatile at red heat Fer ?S. n t' 

Matter noe-volatile ditto . . 1TZ 

Total nitrogen . . 5. 

Matter extracted by ether’. salon 

Fatty matter extracted by ether . . on™ 

Resinous ditto . o™ 

1116 ref? nlf ’ oafclon “O' 11 ™ 1 ™* of fatty matter. 267-3 

Ave^speCiio gravity of Tt siud^}’’ 1 i&f 
Ditto ditto dry golid matter. 1-50 


or^2d.* bOT a- fl f?®"’ to °’ P^hably represent merely tin 
SSZse^ hare survived the aoti“nofJw^SnoS 
rftheiwfn 1 , tke U ^ uor which wrought the destruction 

3(mZa t 0 ?bJ?L? n aTcra « e “"wage will contain from 
iWU,000 to 9,000,000 or more organisms per c.c. >j,.. 

the following results obtained from a 
. Pf oved pefiuotoijr and had lain in the 
dig stion tanks for about three weeks smelling offensively 
prove very interesting:— ^ y 

Total Counts 

„ . „ Organisms per o.o. 

Gstotln.Peptone-BouiUQa at 20° C. Kean 24.000 

C$Fiumf? n8 ' BO “ llon at S7 ° 0 . Mean 180,000.000 

£^™^*n>up (Including Enteritidis Sporogenw) loolooo 

. 10,000 

. 100,000 

IfoU .—See also d and d s , page 6. 

Not till this sludge had undergone prolonged digestion 
ana been admixed with more active sludge did itlose its 
nauseous SmeU ’ notwithstandin g great care in its manipula- 

Samples of the orudo sludge may be isolated and kept 
for months under favourable conditions for its putre¬ 
faction, and yet will undergo only trifling loss of weight. 

Method of calculating the loss of weight of the digested 
sludge.—It may be. as well at this point to indicate the 
method by whioh the loss in weight of the digested sludge 
is calculated. ^ 


Fat splitting organisms 
Cellulose 


Let x =the 
y = ditto 


Xj = ditto 
y x — ditto 


ditto 


of water in the original undigested Bludge. 
volatile matter in this sludge dried at 
105° C.—110° C. 

water in the sludge after digestion, 
volatile matter in the digested sludge 
dried at 105° C.-—110° C. 
loss in weight due to digestion of the 
original dried sludge. 


Then -tr- L x MO L 
100—L } 

lOOy—100L=100y—Ly i 

From this wo get _ 10 0 (y—y t ) 

L= Too- y ; 


and 


also 


XX100 

100—1.(100—x) 

100 


For instance a sludge containing 85 per cent, water, 
and 60 per cent, volatile matter in the dry solids, under¬ 
goes digestion, and the dry digested residue is found to 
contain 40 per oent. organic matter. Then the loss 


100 (60—40) 
100—40 = 


100x20 


33 J per eent. 


The crude sludge is a foul smelling, viscous mass dirt 
grey to brown or black in colour and highly colloidal. ' 
Tho sewage liquor whioh has carried the above sludg 
to the outfall reoeives large consignments of trade effluent 
munioal to bacterial life. 
results show this :—■ 


—o-———v* euiucm 
For instance the followin 



Approx, dry 
weather 
flow. 

Aerobic 
organisms 
per o.o. 

Anaerobic 
organisms 
per c.c. 

Soltley crude sewage 
Bea crude sewage .. 
Hockley crude sewage 
Aston crude sewage.. 

! galls. 

■ 1,750,000 
11,000,000 
7,000,000 
5,250,000 

87b,000 
870,000 a 
121,000 
458,000 

152,000 

150,000 

1,000 

81,500 


and the water content 

_ 85x10 0 85x100 

100—334 100— 85 100—5 

100 

85x100 

95 

=89'5 per omit, water. 

The rate of disappearance of the organic matter in the 
sludge, of its nauseous odour, and colloidal character 
varies greatly, depending largely on the conditions to 
which the sludge is subjected. For instance sludge buried 
in large masses in water-logged ground has been observed 
by the author to remain almost unaltered for yesre. The 
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following table give* the fate of sludge under different mass of sludge began to putrefy the action was slow at 
conditions :— first, then very vigorous, and after a time the action 


Description. 


(a) Faecal matter + water standing 7t years . 

Oh) Crude sewage sampled 9th May, 1913. 

(b,) Analysed (b,) six months later. 

(c,) Crude sludge sampled 24th May, 1913 . 

(c t ) Analysed (c,) six mouths later. 

(d x ) Clyde sludge which “ Worked ” badly and putrefied slowly 
.. . for 3 weeks, giving off foul odours. Sampled May 20th, 1913. 

(d 8 ) Analysed (ri,) again six mouths later . 

(e,) Sludge digesting slowly but steadily. May 29th, 1913 .. 

(e,) Analysed (ct,) again six weeks later. 

(e 3 ) Analysed (<j,) after standing six months ... 

(fi) Sludge which hud undergone digestion with double pumping in 
tanks, Hartley. Sampled September 27Mt, 1912. 

(f*) Analysed (f,) 13 months later. 

(g) Sludge which had digested about live yearnin' bottom of'deep 

lagoon. 1 

(h) Sludge which had boon put through the existing process at. 

Hartley and had digested seven or eight, weeks. 


Vol. 
matter in 
dry sludge. 


Remarks. 


per t'eut. 
81-1 
60-4 
56-3 

59-0 

54-4 

54*7 

52-9 

52*6 

61*8 

41-7 

42*2 

39-3 

41-0 


Sludge still brown and emitting H s S. 

Represents 9*4 per cent, destroyed. Sludge slimy and 
smelling of indol. 

Represents 11-4 per cent, destroyed. Sample still grey, 
slimy and foul. 

Bacteriological analysis given above. 

Sample dark but still foul. 

Partially digested. 

Partially digested. 

Nearly 28 per cent, of sludge destroyed 

Time in tanks six weeks. Nearly 28 per cent, destroyed. 

Represents 31 per cent, destroyed. 

Sludge about quite “ worked out.” 

Perhaps 20 por cent, of original sludge destroyed. 

Sample black and had lost its nauseous odour. 
_(Bacteriological Analysis below). 


The first si t of experiments on the digestion of sludge 
apart from the sewage liquor were started in October, 
1H10, and included the passing of varying amounts of 
water through the digestion tanks for tho purpose of 
washing away the products of digestion as they are formed. 
,7 J** trough the tanks of aliout 2,000 galls, por hour 

1 hiu 01their volume ) the effluent was as follows 
I he effluent water was black, foul and opaque containing 
much sediment and colloidal matter B 


Parts per 100,000. 

20-0 
14-0 


41-0 
33 5 
8-70 
0-78 
12-4 

20-34 

15-20 

12-01 

3-19 

5-32 

2-52 


Suspended solids— 

Total . 

a it . Vo,a tUe at red heat . . .. 

Solid colloids (precipitated by Fowier’s process 
and weighed)— 

Total . 

Volatile at red heat 777!!!!”! . 

Free and saline ammonia _ 

Albuminoid ammonia . 

Chlorine ... 

Oxygen absorbed in 4 hours at 80° F —. 

Uusettlod liquor. 

Settled liquor . 

Soluble colloids .. . 

Soluble non-colloidB . 

Organic intxogon— . 

In settled sample .... 

In soluble colloids 

»J, hCT «i art ' T i T S °J , ji Ttion8 in Pr«tiee to the passage of 
water through the sludge in this manner. Exporimerts 

sumlar lil Y ” “ltd July of this year 
(I91J) and numerous observations made both in the 
laboratory and on the large seal,,as tl) tho f hi 
riudRe m tins way. The balance of evidence indicated 
ft* A hc v J U ' bmg digestion to some extent 

, **£ ’^'’antage in practice was small as compared 
vi™ d ^ Ui ™" taR " , '? taiM in the treatment of the 
WMhwat«.r'; fflU " ntH a “ d th ‘‘ dUution ,,f ‘he sludge by the 

Numerous estimations were made of the ammonia 
‘he putrefying sludge (the NH, being taken 
a* an index . Great variation was observed, but although 

“ hiRh , in u f° m< ' caBes aa 130 Pufa£r 
Btanding thc ^ WOrk, ' d l ' uite vigorouslynotwith- 

IJe orude sludge to be dealt with at the Saltlev 
works averages 4,880 cube yards per week, and contains 
on the average gg.q pc r 00nt wa t 0 r ith average 
density of 1-047 at 60” F. This means 3,833 tons of wet 
gravity*” WC ° k ’ ° r 614 toas ol dr y *»»“« of 1-60 specific 

He whole of this huge mass of filth was treated bv the 
prooeas of destniotive digestion about to bo described 
during 1912 and 1913, with on the whole good Whs’ 
The Secondary Sedimentary Tanks referroi to earlier 
With a capacity of about 40,000 oube yards wore ««l (» 
this purpose. It had often been obsCid 


slowed off. If now the putrid mass be vigorously shaken 
or disturbed (as by shaking a sample in the laboratory or 
by pumping on the largo scalo) the sludge will begin to 

work with renewed vigour, and the process is thereby 
much expedited. This fact was taken advantage of in 
practice. 

The, sludge, digestion operations .—As the crude sludge 
was pumped over from the sedimentation tanks to the 
digestion tanks, a portion of tho well rotted sludge was 
drawn from an adjoining tank by another pump and forced 
into the delivery main along with tho crude sludge. In 
this way the relatively sterile crude sludge was inoculated. 
The best mixture was found to be 1 of ripe sludge to 4 of 
crude sludge. After a couple of days the mass of sludge 
began to “ work ” vigorously, and after a fortnight the 
action began to slow down. A portion was then with¬ 
drawn and pumped over into a second set of tanks whon 
further vigorous working ensued. It was always neces¬ 
sary to leave a modicum of rotting sludge in each of the 
tanks when sludge was withdrawn, and the larger the 
bulk of this residue in proportion to the incoming fresh 
sludge the better. 

It is estimated that this second pumping of the sludge 
lessens the time of maturing by five or six weeks, being 
equivalent to an oxtra tank capacity of 30,000 cubo yards 
or moic. Economically therefore the double pumping 

The results obtained in 1912 were as follows :— 


Sludge pumped from Primary 

Digestion Tanks . 

Sludge pumped from Second¬ 
ary Digestion Tanks .... 

The corresponding 

Primary Digestion tanks . 
Secondary Digestion Tanks 


Water in 
sludge. 

Volatile 
matter 
in dry 
sludge. 

Original 

sludge 

destroyed. 

per cent. 

per oent. 

per oent. 

89-3 

45-8 

23 

87-8 

42-4 

27 

figures for 

1913 are 

* 

_ 

500 

16 

85-0 

40-9 . 

21 


tut m digested sludge 14-00%. Total nitrogen 2-47%. 
Note. Much water was pumped back to the sewer from the rot ting 
sludge. 

The resulting sludge from the above process is pumped 

on sn P re P a f sd dl y*«8 pto**- An area of close 

™ ™ ac ‘ 08 ] n»s been laid out for this purpose. The plote 

eartwT > wi a o‘l. a ? ! - ? bout * of an acre “ «»d an 

earthra bank 2 ft. high is erected round the plot. Drain* 

consisting of 4 m. agricultural drain pipes are laid a few 
inohes in the ground at 9 feet apart and oovered with ashes 
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The whole floor of the bed is then covered with ashes to a 
depth of 3 to 6 in., and the bed is ready for use. 

The plot is filled with sludge to a depth of 18 in., and the 
sludge is then allowed to dry. Something like 60 per cent, 
of the water escapes by the drains and is pumped back 
to the sewer. In moderate woather perhaps 30 per cent, 
disappears by evaporation, though this latter varies con¬ 
siderably. The tune required for the drying process 
varies from three weeks to several months, depending 
on the condition of the sludge and on the weather. When 
dry the sludge is lifted into wagons and carried as a hard 
innocuous mass to the tip. 

Attempts have been made to use the dried sludge as a 
fuel. The author has found it to burn fiercely when once 
started with a good draught, and a good olinker may be 
obtained. But as a means of steam raising the enormous 
ash (nearly 60 per cent, of the solids) tends to flux and 
adhere to the furnace bars, and this together with the 
moisture militatos against its use for this purpose. Two 
estimations have been made of the calorific value as 
follows :— 

Calorific value of sludge 
dried at 212° F. 

Sample No. 1 .... 4893 B.T.U. H. Silvester, B.So. 

„ • No. 2 .... 4120 B.T.U. W. B. Davidson, M.A., Ph.D. 

Average_ 4507 B.T.U. 

One lb. of the dry material will evaporate about 6 lb. 
water theoretically, but when burnt in house refuse 
destructor on large scale it has beon found that 1 lb. dry 
sludge as lifted from the Drying Bods will evaporate 1 lb. 
wator. 

Discussion of the merits of the above Digestion Process .— 
It is evident from tho results given above that the des¬ 
truction of organic matter in the sludgo is at first very 
rapid. The rate of destruction also diminishes rapidly, 
and the limiting value seems to be roached when about 
30 per cent, of the original sludge has disappeared. It is 
quite remarkable that Birmingham sludgo which has 
undergone exhaustive digestion for vfery prolonged periods, 
evon for sevoral years, has still an organic content of about 
40 per cent. This represents a destruction of about 30 per 
cent, of the original sludge. After a time then the change 
in the sludge becomes excessively slow. Here the limit can 
be reached in soven or eight weeks, but the resulting sludgo 
is still colloidal in character and does not dry rapidly. 
Tho time required to produce a non-colloidal sludge is 
about throe months, so that tho last half of the time is 
occupied chiefly with a physical change in the sludge. 
When this chango is complete the sludge separates from the 
sludge-liquor, which latter becomes translucent whilst the 
sludge loses its adhesive properties. 

The bacteriological analysis of a sample of sludge which 
had undergone active digestion under the above process 
for seven to oight weeks gave the following results :— 



Total counts. 

Aerobic. 

Anaerobic. # 

G.P.B. at 20° C. 

A.P.B. at 87® C. 

Coll group. 

Proteus group . 

Denltri Iters 

Fat splitting organisms_ 

Cellulose organisms. 

per c.c. 

52,000,000 

5,000,000 

60,000 

100,000 at least 
100,000 at least 
100,000 at least 
50,000 

per c.o. 
16,700,000 
3,000,000 


Note .—About 20% of tho original sludge had been destroyed. 


The large Balancing Tank referred to in this Paper 
arrests a portion of the residual suspended solids and also 
a part of the solid matter in colloidal solution, held in the 
effluent from the Primary Sedimentation or Roughing 
Tanks. This matter so arrested slowly accumulates on 
the floor of this enormous basin, and the tank is oteaned 
out every two to three months. The sludge derived there¬ 
from is a very uniform, finely divided, mobile, black mass. 


which is quite inoffensive, having a slight tar-like odour. 
On analysis the following results were obtained:— 


Wator . 

Solid matter (dried at 105° C.) 


Per cent. 
89*7 
10-3 


The dry solids contained :— 

Per cent 

Matter volatile at red heat . 66-4 

Matter non-volatile ditto . 44*6 

Fatty matter, etc., extractable by ether. 21*9 


About 10,000 to 12,000 cube yards of the above sludge 
are produced per annum. 

It was anticipated from the experience and considera¬ 
tions outlined earlier in the Paper, that this sludge would 
be biologically active. This was actually found to be the 
case, and the sludge was drawn upon to inoculate the crude 
sludge being fed to the Digestion Tanks. The digestive 
process received thereby a considerable impetus ; and the 
thick coat or scum which had accumulated on these tanks 
during months or even years of work was rapidly dissipated 
after inoculation in this way. Advantage is now taken 
of the qualities of this sludge, and it is incorporated with 
the crude sludge as a matter of routine when a charge is 
removed from the Balancing Tank. 

The Cost of the Process. The figures for costs were 
taken over as lengthy a period as possible in order to get 
the aggregate and average cost in a reliable manner. 

(1) Cost of Tankage, Digestion and Pumping to Drying 
Bods :— 

£ s. d. 

Wages . 1,622 10 0 

Coal. 710 5 0 

Stores aud materials. 90 9 0 

Be pairs, etc. 22 10 0 

Water charges . 75 5 0 

Total .£2,420 19 0 

Volume uf sludge dealt with over this period 260,000 c. yds. 
Approximate cost per c. yd. of wet sludge, 2£d. 

(2) Cost of Drying Sludge, Lifting and jarryin & to Tip :— 


£ ». d. 

28,818 c. yds. of dry sludge . 990 17 7 

Cost per c. yd. of dry sludge . 8‘8 

Ditto wet Bludge . 2*5 


(3) Hence adding 1 and 2 together we get:— 

Total cost per cube yd. of wet sludge, 86‘0 % water 4*7 pence. 
Total cost per ton of wet sludge, 86 6 % water .. 6*3 pence. 


In comparing this coBt with that of other processes, 
account must be tak jn of the percentage of water in tho 
sludges treated. Especial care is paid to the method of 
manipulation of tho Preliminary Sedimentation (Rough- 
irg) Tanks to ensure the reduction of the water in crude 
sludge to a minimum. The result is a fresh sludge of 
exceptional density, containing on the average 86*8 per 
oent. water. Until recent years the figure for the water 
content of the fresh sludge was between 90 and 95 per cent., 
and if the present sludge were allowed to contain say 00 
per oent. water, then tho volume of the sludge to be dealt 
with would be inoreaeed by one-third. Under these con¬ 
ditions the aggregate cost would bo appreciably increased, 
but the cost per cubic yard would appear rather less than 
the figure given above (see table below). Caution must 
be exercised, therefore, in making comparisons of this 
kind, and a fairer figure for comparison is the cost per 
million gallons treated or per capita of population. 

■. d. 

Cost of the above process per million gallons of sewage.. 9 6 
Ditto per capita of population per annum H 
The dry weather sewage flow is close upon 80.000,000 gallons 
per day, aud the population close upon 1,000,000 souls. 


The figures for erst given by the Royal Commission on 
Sewage Disposal are as follows :— 

Per ton of wet sludge 
containing 90 % water. 

. penoe. 

Sea disposal .... 4*l—4*9 

Trenching in soil . 7. *—• 

Pressing <for large towns} .I....... 

L inn with 

i Upping .. 8d .(apimmiiJMifce) 
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In connection with the very ingenious process of sludge 
digestion adopted in Essen, Germany, and which has 
been applied and perfected by Dr. K. Imhoff at various 
works in Essen, and other towns under the administration 
of the Emschergenossenschaft, the author wishes to remark 
that whereas the Imhoff Tank deals admirably with the 
sludge derived from normal flows up to three times the 
dry weather flow, it doeB net appear to lend itself to the 
treatment of sludge from storm water. In August last 
tho author was very interested to see when on a visit to 
Dr. Imhoff at Essen that tanks were being constructed 
for the treatment of storm water sludge on similar lines 
to those worked out at Birmingham and described above. 

This Paper is brought forward to furnish a record of 
work done in an attempt to solve this troublesome problem 
in a large inland town. Finality is far from reached yet 
in the disposal of the sludge, and much investigation is 
proceeding as to tho possibilities of the sludge in various 
directions. 

Tho author wishes to thank Mr. John D. Watson, 
M.Inst.C.E., Engineer to the Birmingham Drainage Board, 
for allowing this information to be brought forward, and 
Mr. Arthur Bryan, Chief Assistant Engineer, for much 
valuable help in preparing some of the statistics. Dr. 
Gilbert J. Fowler, of Manchester, has kindly helped by 
making some of the bacteriological examinations. The 
author also wishes to mention the work dono by Mr. 
D. L. Black, Superintendent of Works, who has very ably 
carried out tho operations connected with the tankage 
and digestion of the sludge, and has often helped with 
valuable p.actical suggestions. 

Discussion. 

Mr. G. F. Bartrip enquired if tho dried sludge had any 
manurial valuo. He bolievod that similar driod sludge 
formed a component part of somo fertilisers. Were the 
recent proposals for tne liberation of tho fatty acids of 
any real value ? 

Mr. H. Silvester said that when contact, beds 
wore first introduced it was stated that they were 
capable of dealing with the suspended matter in spite 
of the fact that much of this was inorganic, and this 
was soon found to lie impossible. Destructive distillation 
of the pressed sludge was advocated before the Society 
some years ago, but the profit shown on that occasion 
could not bo realisod with ordinary sewage sludge. 

The great valuo of the paper bofore them resulted from 
tho large scale of the operations, and the length of time over 
which the observations had been made. The figures for 
suspended matter in tho tank effluent wero higher than 
what, ho had generally found in the effluent from the 
septic tank of a local sewago works. There was, however, 
an abnormal amount of trade wasto in that sewage, and 
tho comparative absence of colloidal matter possibly 
accounted for their more complete removal. He should 
be glad to know the author’s explanation of the further 
digestion that resulted from pumping, and also if there 
was a considerable amount of fatty matter present in 
the finished sludge, and whether the quantity was worth 
attempting to recover. 

As regards the utilisation of the sludge as a fuel, apart 
from its low calorific value, ho should expect the very 
fusible clinkor of which there was a considerable amount 
and which would prevent anything like complete com¬ 
bustion, to operate against it. Had tho author any 
experience on this point ? 

Dr. W. B. Davidson said ho was of opinion that tho 
sludge, if it were dried—and did not contain more than 
from 5 per cent, to 10 per cent, of moisture—might be 
of some value in the manufacture of producer gas. It 
might be mired with good coke because the nitrogen 
content was rather higher than ordinary coal. The 
question of ash was not a groat objection with boilers of 
large capacity, as fuels with 30 per cent, of ash could be 
used. He would like to give the sludge a trial. If the 
cast of oarriage were high, ho doubted whether it would pay. 

The Chairman (Mr. H. T. Pinnock) stated that he had 
tried the experiment of using dried sludge for making 
produoer gas. It came from Bradford, and made an 
excellent ammonia recovery and rich gas, but difficulty 


wa8 experienced owing to the large amount of ash, and the 
offensive smell resulting, when used in an open producer. 
He thought the sludge, however, might be used in a 
properly constructed producer. 

Mr. Wm. Cliford said it was no small achievement 
to convert the whole of the sludge deposited at Saltley 
into a comparatively inodorous material and incidentally 
to reduce the bulk very considerably, even though tho 
final dumping of the residue at a tip left something to bo 
desired. The difficulties of dealing with large volumes 
of sludge in suoh a way as not to cause a nuisance raised 
the question of the advisability of draining the sewage 
of largo inland populous areas to one outfall works. Des¬ 
truction, whether by digestion or otherwise, was a last resort 
against nuisance and practically admitted failure to find 
a means for the utilisation of the sludge. 

On tho question of costs, one would like to know more 
fully what was included in the figures given, and how that 
amount was equivalent to 1 £d. per capita. Did the amount 
include interest and sinking fund on all or any of the 
capital expenditure involved in the process of sludge 
disposal ? Had any allowance been made for maintenance 
and repairs charges on tank and plant 1 Was any 
part of the establishment charges allocated to sludge 
disposal ? The present process was the latest of a series 
which had their day and no doubt loft a residue in the 
form of interest and sinking funds on scrapped plant and 
depreciated lands. Was anything taken of these charges ? 
In short,<where did the charges begin and where did they 
end ? 

Mr. O’Siiaughnkssy, replying, said that sewago sludge 
was a very slow acting manure and as against, modern 
fertilisers was little favoured by farmers. The cost of 
transit even, deterred farmers from using it and the 
managers of small works wero considered fortunate if 
they could got rid of their sewage sludge to farmers in 
their immediate neighbourhood. In certain exceptional 
instances it. was possible to get a small fee of 6d. or 
Is. per ton for the dried or pressed sludge. Innumerable 
attempts had been made to convert sewage sludge into 
a marketable manure, but notwithstanding repeated 
failures the problem was being actively investigated by 
various workers. The matter had received some attention 
from the Royal Commission on Sewage Disposal, and 
in their Fifth Report in 1905 they give the results of 
experiments and field trials by various experts on the 
manurial value of manures prepared with sewage sludge 
as a base. These results were not very encouraging. 

Several investigators now claimed that they had 
evolved processes which were capable of yielding a hand¬ 
some profit, and further experience of these would be 
awaited with interest. 

With respect to the rocovory of fatty acids from sludge, 
Dr. Grossmann, of Manchester, stated that he was doing 
this profitably at Oldham. 

Mr. Silvester asked for the explanation of tbe increased 
activity resulting from the second pumping of the putre¬ 
fying sludge. The bulk of the solid matter in the sludge 
fbli after a time to the bottom of the tank, and the 
author’s theory was that tho products of putrefaction 
accumulated in the vicinity of the solids and tended to stop 
the action. Also digestion did not take place uniformly, 
and when the putrid sludge was pumped over into another 
tank, the whole mass was well mixed thereby and the 
organisms wero again capable of acting vigorously. 

It was true, as Mr. Silvester observed, that the fusi¬ 
bility of the clinker from the burning of sewage sludge, 
presented a serious difficulty in the way of the use of the 
sludge as a fuel The fatty matter in the digested sludge 
was about 14 per oent. and the question of its use was 
under investigation. 

The author was pleased to hear Dr. Davidson’s opti- 
mistio opinion on tno sludge as a source of produoer gas, 
and Mr. Pinnock’s results were in accord with that opinion. 

The Birmingham Drainage Board Authorities would no 
doubt be pleased to let Dr. Davidson have some of the 
sludge for experimental purposes. 
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With respect to Mr. Clifford’s observations he might 
gay that whilst it was true that some of the valuable 
constituents of the sludge were destroyed by this process, 
the analysis of the final produot showed that a little over 
one-third of tho fatty matter and about one-fourth of the 
nitrogen were lost. *The phosphoric acid would be very 
little altered. It was therefore far from the fact to say 
that the digested sludge resulting from the process was 
useless. In view of the possibilities of this sludge and 
the large amount of promising investigation going on 
just now he (the author) considered it a very desirable 
thing to accumulate the sludge on a tip. This process 
made such storage possible by eliminating the nauseous 
character of the sludge. 

The meiits of small versus large outfall works were 
chiefly engineering and financial ones, which usually told 
in favour of the large installation. 

Tho moans for utilising tho sludge had yet to be worked 
out, and if the claims of the inventors of some recont 
processes were realised when tried on a large scale, then 
this means would be very shortly at hand. In the moan- 
timo the processes like tho one described in this paper 
relieved the community of a serious nuisance. 

The difficulty in connection with the manurial value 
of sludge was exemplified by the small proportion of the 
nitrogenous matter destroyed by the above process. This 
provided independent evidence of tho extreme slowness 
with which the nitrogon became available for the nourish¬ 
ment of plant life. 

As to the cost of the process, the costs given above were 
working costs, and included maintenance and repairs 
of working parts of machinery. Prom a mechanical point 
of view the process was simple and the wear and tear very 
small. The interest on capital and sinking fund charges 
were in this case very intricate, and so involved that it 
was almost impossible to assess them accurately. Their 
net contribution to tho figure for cost was however probably 
small. 


NOTE ON GRU-GRU OIL. 

BY A. W. KNAPP, B.80., F.I.C. 

Gru-gru is tho Trinidad name for Acrocomia sclerocarpa. 
1 saw trees of the saino species ( Acrocomia lasiospatha ) in 
Grenada, and they are said to grow in many parts of 
8. America. They will grow in the poorest of soils. The 
trunk has at intervals circles of sharp spines, so that it is 
almost impossible to climb. Tho tree belongs to the same 
tribe as the coconut palm—the leaflets are thinner and the 
trunk is generally swollen in tho middle. The leaves are 
said to yield a very delicate fibre. The fruits are oblate 
spheroid in shape, about tho size of a large plum, and dark 
green in colour. The skin is very tough, but if the fruits 
are allowed to fall to tho ground this rots off leaving the 
nuts behind, the kernels remaining sweot. The shell of 
the nut is about ^-inch thick and hard, the komel (f-inch 
across) has the appearance and flavour of coconut, but is 
tougher and more transparent. 

Fruit: length 1$ inch, breadth If inch, weight 5JP 
grammes. 


obtained from the kernels by pressing them when hot, gave 
the following figures :— 


Oil. 


Insoluble 
fatty acids. 


Colour . 

Odour. 

Taste . 

Bp. gr. <90° 0. water at 15*5° C.). 

Melting point . 

Titer . 

Iodine value (Wijs). 

Infraction at 40“ C. 

Saponification value. 

Keichert-31eisal value . 

Polenske value . 

Shrewsbury and Knapp. 

Neutralisation value . 

Mean molecular weight . 

Free fatty adds (as oleic).... 


Very pale 
yellow 

Like coconut 
oil 
Ditto 


White 

Like ooconut 
fatty adds 
Ditto 


0*861 

0*888 

26*0° C. 

24*0° 0. 
28*05* C. 

19*4 

20*3 

86*05 

243*5 

7*2 

18*9 

168-0 

19*7 


261*9 

062% 

214 


From the above properties I conclude that this is the 
same oil aa Mocaya oil of Paraguay and the oil from the 
maccasuba palm of Surinam (see De Nigri and Fabns, 
Chem. Rev., 1897, 82; and Sack “ Inspectie van den 
Landbouw in West Indie,” Bulletin 5, 1906). 

It is evident both from the organoleptic and analytical 
tests that the oil is very similar to coconut and palm- 
kernel oils, so that it consists chiefly of laurin and myristin. 
It contains about 12 per cent, more olein than ooconut 
oil, and hence should have about tho same value as palm- 
kemel oil. 

Tho soap produced from this oil is almost white and has 
excellent lathering properties, and the “ stearine ” from 
tho oil would make a good edible fat. 

It is not at present cultivated in the West Indies, and 
hence, although widely distributed is only thinly scattered, 
so that the gathering of sufficiently large quantities presents 
considerable difficulty. Fuither, tho nuts are very hard. 
The shells when cracked are heavy enough to be separated 
from the kernels by immersion in brine. Last June, as 
an experiment, copra was prepared from gru-gru nuts in 
St. Vincent. 

In conclusion I wish to thank Mr. S." B. Phillips for his 
assistance. 

Discussion. 

Mr. Silvester asked if the author had any knowledge 
of gru-gru jil being used, for cocoanut oil, in the manu¬ 
facture of margarine. 

Mr. Knatp replied that he was not aware that such a 
practice was followed, though there was no reason why it 
should not be pursued. 


Newcastle Section. 


Pericarp 
Shell .. 
Kernel . 


Per oent. 
59*78 
81*80 
8*97 


Meeting held at Armstrong College on Wednesday , December 
10 th, 1913. 


100*00 


Dry ether extracts 2*44 per cent, from the pulp of the 
perioarp. The kernel contains :— 


Fat (petroleum ether extract) 

Water .. 

Albuminoids . 

Fibre and unestimated 


Per oent. 
49*18 
8*14 
18*70 
29*08 


MB. T. W. LOVIBOND IN THE CHAIR. 


THE SOLUBILITY OF MINERAL PHOSPHATES IN 
CITRIC ACID. 

BY Q. 8. BOBIRT80N, B.80. 


100*00 


One tree I examined had on it 9 large bunohea, each 
bunch containing about 400 fruit*, that is, in all 3,600. 
The kernels were collected in March. The oil, which was 


juite recently artificial manure manufacturer, have 
jed on the market large quantities of mineral rook 
ephates as a suitable phosphatic manure.*, These 
ieral phosphates, in spite of the fact that they are very 
Jy ground, are only slightly soluble in S per oent, citric 
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acid.* They wore therefore assumed to be of little use 
*s an available manure compared with basic slag and bone 
meal, in which 80 to 95 per cent, of the phosphates are 
soluble in 2 per cent, citric acid. 

With the object of testing mineral phosphates a series of 
experiments were laid down at Cockle Park, the results of 
which are given in the following tables 


Table I.* 


Upper lirir.k Field. 


Plot* 

1/20th 

Three years’ ley. 

Average 
yield of 
hay for 


3 years, 
per acre. 


1. 

1 

1 

1 

cwt. 

10-85 cwt. of basic slug, 35-89 % phosphate 


i of lime, 95% citric soluble. 

381 

3. 

i 3-1 cwt. basic bIok. 42-7% phosphate of 

3. 

1 lime, 75% citric soluble . 

1 9-75 cwt. basic slag, 39-07% phosphate of 

lime. 88-6 % citric soluble. 

! 8-5 cwt. bone meal. 40-64% phosphate of 

391 


39} 


0. 

lime, mostly citric soluble, and also 
contained 4-78% nitrogen. 

4U1 

0-0 cwt. Tunisian phosphate, 59-99% 

7. 

piiosphate of lime, trace citric soluble . 
No .Iressing . 

37} 

331 


10-5 cwt. Belgian rock phosphate (cal- 


cined) 37-10% phosphate of lime, trace 
citric soluble. 

401 

• See (luuie to Cockle Park for 1913, [»(w3D,aleo Guido for 1014. 


Table 11.* 



Tower Hill Field. 


- 

Plots ! 
1/201 h 
acre. j 

Three years’ ley. 

Average 
yield of 
hay for 

2 years 

_' 


per acre. 


O'G cwt. basic Bias, 41-3% ohnsnhate of 

lime, H0% citric soluble . 

10-7 cwt. basic slaft. 10-82 % phosphate of 
time, (1(1% citric soluble .... 

S-r> cwt,. bone meal, 40-01% phosphate of 
nine, mostly citric soluble, also con¬ 
tained 4-78% nitrogen. 

No dressing . 

8-6 cwt. Tunisian rock phosphate (ground) 
45’3% phosphate of lime, trace citric 

soluhle. 

8*26 cwt. Belgian rock phosphate (ground) 
4 • •-% i>hoHphate of lime, trace citric 

soluble. 

cwt, Belgian rock phosphate (cal¬ 
cined 24°,', phosphate of lime, trace 

cit ric soluble . 

rock phosphate (ground) 
47 \-% phosphate of lime, and 6*5 
cwt. superphosphate, 29-9% soluble 
phosphate of lime. 


cwt. 

41J 

44J 


38 } 

38 


421 

421 

441 

4 5} 


• See Guide to Cockle Park for 1913, page 40. Also Guide for 1914 


The cost of a unit of phosphate in rock phosphates is 
onlv about 9d., whilst in basic slag it is about Is. 4d. It 
will therefore be readily understood that the use of rock 
phosphates might prove of considerable economical 
importance. 

With the object of finding a satisfactory explanation of 
the successful result h obtained by the use of rock phos¬ 
phates, the following short investigation was carried 
out. 

At the commencement of the investigation a Belgian 
rock phosphate and a calcined Belgian rock phosphate 
were submitted to two consecutive extractions with 2 per 
cent, citric acid. The Belgian phosphate showed three 
times as much phosphate soluble in tho second extraction 
as in the first, while the calcined sample showed ten times 
as much soluble in the second as in the first extraot. j 



j These results led to five consecutive extractions being 
j made of each of four rock phosphates. The results of 
| these extractions are given in the following table:— 

Table III. 


Belgian Rock Phosphate. 


| Extraction. 

p.o, 

0»a*,0, 

CaO 

1st . 

1-58 

3-45 

18-84 


4-81 

10-49 

10-80 


4-81 

10-49 

9*02 


4-80 

9-89 

7*73 

1 

3-20 

6-98 


j Total for .»extractions. 

18-70 

40-80 

41-39 

Actual totals . 

21-24 

46-36 

40-28 

Calcined Belgian Bock Phosphate. 

Extraction. 

P,o. 

CasPfOt 

CaO 

1st . 

•40 

■86 

47-63 

2nd . 

3-76 

8-21 

8-01 

3rd . 

3-72 

8-12 

5-82 

4th . 

1-90 

4-28 

8-32 

5th . 

0-70 

1-53 

1-13 

Total for 5 extractions .... 

10-54 

23-00 

65-9! 

Actuul totals . 

11-10 

24-34 

67-50 

Tunisian Phosphat 

C. 


Extraction. 

p.o. 

CftjP]0| 

CaO 

1st . 

3-86 

8-44 

17-23 

2nd. 

7-72 

16-88 

12-54 

3rd . 

5-78 

12-62 

0-42 

4 th . 

3-80 

8-44 

6-00 

5th . 

1-48 

3-25 

2-24 

Total for 5 extractions .... 

22-70 

40-63 

47-43 

Actual totals . 

22-61 

49-46 

46-50 

Calcined Tunisian Phosphate. 

Extraction. 

p.o, 

Ca,P,0, ! 

CaO 

1st . i 

1-22 

2-65 

10-96 

2nd. ! 

4-90 

10-68 

9-05 

3rd . i 

4-26 

9-28 

6-48 

4th . 1 

4-12 

8-99 

5-84 

5th . 

315 

690 

4-42 

Total for 5 extractions _ j 

17-65 

38-50 

45-75 

Actual totals . ! 

24-29 

53-01 

65-79 


In the case of tho calcined Belgian phosphate it is 

f )bable that the large amount of free lime present did 
neutralising the citric acid interfere with the solubility 
the phosphates in the first extract. These results 
undoubtedly show that these rock phosphates are com¬ 
pletely soluble in citric acid, if enough citrio acid ib used, 
and enough time is spent in the extraction. Further, if 
wo take into consideration the fact that the process of 
solution in the soil rendering phosphates soluble is a con¬ 
tinuous one, then the reason* why these so-called “ citric 
insoluble phosphates ” give just as good results as the high 
citric soluble slags is readily understood. It is worthy of 
note that tho second and third extractions give the bulk 
of the phosphates soluble in citric acid, but the first 
extract contains more lime than any other extraot. In 
other words, the citric aoid test as commonly performed 
is a tost for lime rather than a test for phosphates. 

Conclusions .—This investigation demonstrates the 
worthlessness of the oitrio aoid test as a means of judging 
tho relative value to the plant of phoaphatio manures. 
The original purpose of the citric acid test was to deteot 
adulterations, against whioh purpose nothing is urged. 
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It is the subsequent interpretations which have been put 
-on this test that the author considers unreliable. 


Summary of Fie ld Experiments on Three Y ears' Ley. 


Manure. 

Number of 
experi¬ 
ments. 

Total 
number of 
years. 

Average 
yield of 
hay per 
acre. 

Slag (200 lb. P 8 0 8 per acre) .. 

5 

13 

11 

Bono meal (200 lb. P B 0 5 per 
acre). 

2 

5 

39-7 

Mineral phosphates (200 lb. 
P*U 5 per acre) . 

r> 

12 

41*0 

No manure. 


5 

35*2 


The author wishes to express his sincere thanks to 
Mr. S. Hoare Collins for his invaluable advice and sug¬ 
gestions, and to Professor Gilchrist for permission to 
publish the figures in Tables I. and II. 


ON THE DIFFERENCE BETWEEN THE 
CALCULATED AND DETERMINED CALORIFIC 
VALUES OF COAL GAS. 

BY Q. WEYMAN, M.SC. 

In the course of the examination of the gas manu¬ 
factured at the Elswick and Redheugh Works of the 
Newcastle and Gateshead Gas Company, some interesting 
points were observed. It was noticed that the difference 
between the calculated and actually determined calorific 
values was about 28 B.T.U. per cub. ft. for the gas manu¬ 
factured in the horizontal retort plants, and this difference 
—provided no great change was made in tho method 
of working—was remarkably constant. When the 
vortical retort plant was started at Elswick, it was evident 
that no less than about 43 B.T.U. would have to be added 
to the calculated value to bring it up to the determined. 
When, some months later, a tar circulation was introduced 
to keep the cross-collecting mains free from thick tar, 
the difference between the two values considerably 
decreased. Tho tar for tho circulation, which at first 
was taken back to the wells as soon as it entered tho 
large main, was subsequently allowed to run with the 
gas right along to tho condensers. A further decrease 
in tho difference between the two calorific values was 
notioed. Suspicions as to stripping of the gas by the 
tar were aroused, a.id the following experiments were 
niado to solve the point. 

1. A twenty cubic-foot holder was filled with gas from 
the vortical plant, mixed, and allowed to attain a constant 
temperature. The calorific value was determined and an 
analysis made. Tho gas was then passed through a 
a sample of the tar at 16° C., which had been taken from 
the tar outlet beside the works’ condensers and again 
examined. From the results shown in Table No. 1 it 
is evident that the calorific value of the gas had been 
depreciated by 11-7 B.T.U. by passing through the tar. 
The tar has stripped the gas of some hydrocarbons. The 
calculated calorific value (the constants used are take* 
from the table in Coste’s Calorific Power of Oases), however, 
ir practically the same. One would imagine then that 


Table I. — Gas and tar separated at 72° C. 



l 

Without 

tar. 

Tar at 
16® C. 


Cal. val. gross 

detd. 

Cal. val. calc. 

gross . 

CO,. 

o,. 

559-3 

642-5 

0-0 

0-8 

2-1 

8-6 

29-9 

58-2 

5-4 

547-6 

543-1 , 
0-0 
0-8 
2-2 
7-8 
29*6 
54-7 
6-0 

Note. —In all the analyses 
whioh were made in the 
So dean Apparatus the CnHm 
were absorbed in bromine 
water, the CH* and Hg deter¬ 
mined by explosion, and the 
N« by difference. All the 
calorific values are in gross 
B.T.U. pr. c. ft. 

CnHm . 

CO . 

CH 4 . 

ft:::::::::: 

100-0 

100-0 


the hydrocarbons removed by the tar are such as are not 
estimated in the analysis. In fact the olefines show a 
slight increase; while the carbon monoxide has suffered 
to the extent of nearly 1 per cent. The methane and 
hydrogen also show a change which is more than warranted 
by experimental error. 

A fresh series of experiments was made in whioh the 
tar was heated to different temperatures. It should be 
noted that the gas and tar were separated in the works 
at 72° C. and in the results given in Table 2, the calorific 
valus at 75° C. is slightly higher than the original Bamplo 
of gas, while below this temperature it gradually decreases 
in value. 


Table 2. —Tar and gas separated at 72° 0 , 


- 

With¬ 
out 
tar. ; 

Tar at 
60° C. 

Tar at 
84” 0. 

Tar at; 
70° C. ! 

Tar at 
75° C. 

Cal. val. detd. gross_ 

555-6 

542-0 

544-5 

558-1 

558-8 


An additional series of experiments gave confirmatory 
results which are shown in Table 3 :— 


Table 3. — Tar and gas separated at 72° C. 



With¬ 

out 

tar. 

Tar at 
85° C. 

Tar at 
87° C. 

Tar at 

92° C. 

Tar at 
86® C. 

Tar at 
76° C. 

Tar at 
60® C. 

Cal. val. detd. 








gross. 

643-6 

549-6 

551-1 

554-7 

555-2 

548-0 

536-5 

Cal. val. calc. 








gross . 

545-7 



644-4 




C0 8 . 

0-0 



0-0 




o,. 

0-4 



0-3 




CnHm . 

2-4 



2-4 




CO . 

9-1 



8-8 




CH4 . 

29-4 



29-2 




H,. 

53-1 



53-6 




N,. 

5-6 



5-7 





100-0 



100-0 





In this scries the tar was gradually heated and then 
slowly cooled, the calorific value and samples for analysis 
being taken at intervals. Tho calculated value for the 
original gas iH higher than the determined, but falls below 
as tho temperature at which it passes through the tar is 
raised above 70° C. Considering these results as a whole 
it is quite clear that there are present in the gas some 
hydro-carbon vapours, whioh are not estimated in the 
analysis and therefore, while they contribute towards 
the determined calorifio value, are not included in the 
calculated figure. These hydrocarbon vapours, unliko the 
hydro-carbons estimated by bromine are easily removed 
by tar, in fact a Btate of equilibrium exists between tar, 
gas and hydro-carbon vapour, whioh depends on the 
temperature at which they are in contact. The higher 
the temperature, the greater will be the amount of vapour 
in the gas, and if the gas is thon removed, it will of course 
carry the vapour with it. Also it is evidently these 
vapours whioh make the difference between the calculated 
and determined values, rather than any difference in 
composition of the olefines determined by absorption 
in bromine water. The variation in the difference between 
the calculated and determined values shown in connection 
with the vertioal plant is clearly due to the lower tempera¬ 
ture of separation of tar and gas when the tar circulation 
was introduced, with consequent reduction in the amount 
of hydro-carbon vapour present. These considerations 
led me to find a wav of estimating these hydro-carbon 
vapours, and I soon found that Bunsen had distinguished 
between the permanent unsaturated gases, ethylene, 
propylene, etc. (the olefines) and the vapours of volatile 
saturated hydro-carbons. Bunsen found that the vapours 
could be dissolved out in absolute alcohol, while the excess 
of alooholio vapour could be afterwards removed by 
water. The estimation must be made before any treatment 
of the gas, since benzene and other vapours, are soluble 
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in caustics soda, cuprous chloride and other reagents. 
It is necessary to have the oxygen expelled from alcohol 
and water by saturation with coal gas. 

In order to find out exactly what difference the prior 
removal of tho hydro-carbon vapours would mako, 1 
analysed a sample of gas with and without removing them. 
The result is given below :— 

Table 4. 

' Ordinary j Bunsen 
I method. method. 

I I 


to see how a correct gas analysis can be made unless theso 
vapours are removed beforehand. 

In order to complete the investigation, a similar series 
of experiments to those described above were made, 
except that the hydrocarbon vapours were separated by 
moans of alcohol in the analysis. The results are given in 
Table 5 and need little explanation, though it might be 
remarked that the gas passed through tar at 60° C. has 
a greater calorific value than the original gas, which was 
not so in the former case till the tar reached a temperature 
of over 70° C. This is of course because the tar and gas 
were separated in tho works at a lower temperature in the 
latter case. 


Hydrocarbon vapours 


— 

2-0 

CO*. 


10 

0-7 

O*. 

1 

0-8 

0-7 



33 

2-4 

CO . 


H-0 

7 0 

CH* . 


34-8 

31-9 

H,. 


47-2 

48-0 

N. . 


5-9 

0-7 

CaJ. vul. grows det<l . 


018-0 

618-0 

Cal. vaJ. (irons calc. 

. i 

597-6 

024-2 

_ Hydrocarbon 

vuiKmr assumed to 

have cal. val. 3738 


B.T.U. per <•. ft ; <’„H m , 2301 B.T.U. per cub. ft. 


Table 5. —Tar and gas separated at 52° C. 



Without 

tar. 

Tar at 
lf»° C. 

Tar at 
00° C. 

Cal. val. gross (Jetd. 

532-3 i 

523-3 

542-2 

Hydrocarbon vupours. 

1-3 

0-5 

1-6 

COj. 

0-1 

0-1 

0-1 

0«. 

0-2 

0-2 

0-2 

OnHm . 

2-4 

2-4 

2-4 


The result is interesting as showing that tho 2 per cent, 
of hydrocarbon vapourH unless previously removed 
contributes to the amount of gas absorbed in the various 
reagents and is left in sufficient quantity to materially 
affect the determination of the methane and hydrogen. 
The olofines show a decrease of one per cent, which is 
partly to be attributed to the bromine removing somo 
of the vapour, while the caustic soda used to remove tho 
excess of bromine vapour adds to tho effect; and also to 
some absorption of ethylene in the alcohol Tho carbon- 
monoxide is affected to a similar extent. The vapour 
which has survived tho absorbents in tho first case is 
much richer in carbon than methane and this throws 
tho calculation of tho hydrogen out. 

Tho apparont discrepancies shown in the analysis 
of gas passed through tar described abovo are evidently 
the result of varying amounts of tho hydrocarbon vapours, 
so that, instead of carbon monoxide boing apparently 
dissolved by passing gas through tar it is merely duo to 
abstraction of hydrocarbon vapour by the tar. *A paper 
published in the Journal of the American Chemical Society 
for 1908 by Donnis and M'Carthy recommends the uso of 
an ammoniacal solution of nickel cyanide for estimating 
benzene in coal gas. Tho solution, however, has to bo used 
after the absorption by caustic soda, leaving the latter 
free to absorb any hydrocarbon vapours. The solution 
also does not absorb homologues of benzene. 

It seems a great pity that modern authors seem to have 
overlooked tho presence of these vapours. In fact in one 
book published in 1911 dealing with tho subject, one finds 
benzene classed with tho unsaturated hydrocarbons and 
assumed to bo absorbed by bromine. Benzene, of courso, 
is a saturated compound (the aromatic compounds 
corresponding to ethylene, and acetylene, are cinnameno 
and phenyl-acetylene) which is only very slightly attackod 
by bromine under specific conditions. Moreover, there is 
as Bunsen and othors have pointed out, a groat physical 
distinction betwoon the hydrocarbon vapours and the 
permanent gases, othylene, propylene, etc., and for 
that reason it is most desirable to estimate them separately. 
The gas-manager, for example, neod not trouble about tho 
olefines once they are formed, but the utmost care must 
be taken if the hydrocarbon vapours are not to be lost 
in the purification. On the other hand it is difficult 


Summary. It has boon shown above that Eerious 
errors may be introduced into an analysis of coal gas if 
the hydrocarbon vapours are not first removed. Alcohol 
may bo used for this purpose and distinction is then made 
between these vapours, and tho olefine gases subsequently 
absorbed by bromine. A small amount of ethylene is 
absorbed by tho alcohol. Unless an allowance is made 
for those vapours, of which the chief constituent is benzene,, 
the calculated calorific value is likely to differ very 
considerably from the determined value. Although 
insufficient data is at present to hand regarding the 
calorific power of the vapours absorbed by alcohol, yot 
sooing that they consist, largely of benzene the constant 
will approach that ot benzene. It is also evident that 
the value taken for the olefines, 2301 B.T.U. per cub. ft. 
or somotimes Higher) and which has been used to cover 
the calorific value of the hydrocarbon vapours, which have 
not usually been estimated, will be too high. In this 
connection tho work of Lebeau and Damiens, who found 
in the Paris gas about 2 per cent, of ethylone and only 
about one-half per cent, of propyleno, is of interest as 
indicating that the calorific value of tho gases absorbed by 
bromine is more likely to approach that of the former 
than the latter. Variation in the amount of hydrocarbon 
vapour prf sent in different gases is more likely to occur than 
the large variations in the composition of the olefines which 
has been often assumed to account for discrepancies 
between calculated and determined values. 

It has been again pointed out that the hydrocarbon 
vapours form a distinct class of substances to the olefine 
gases, and these vapours are responsible for an appreciable 
item in the total calorific value. To ensure these vapours 
being present in os large an amount as possible, the gas 
should be removed fi\,m the tar as hot as other factors 
cvill allow, since there is an equilibrium between tar, gas, 
and vapour, depending on the temperature (provided 
other conditions are similar) at which they are in contact. 
It is not likely that sufficient vapour will be obtained under 
ordinary carbonising conditions to saturate the s gas at 
the ordinary atmospheric temperature, and if it be so 
the liquid condensed on cooling would prove a useful 
solvent for any solid naphthalene which may bo deposited. 

In conclusion, I desire to express my thankB for the 
courtesy of Mr. T. Hardie in connection with this 
investigation. 
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Patents. 


every row is so arranged that the spaces between the pipes 
in one row are vertically below or above the pipes in the 
row next but one.—W. H. C. 


Evaporation of saturated solutions ; Apparatus and process 

for the - and for the utilisation of the produced vapours. 

J. B. Vinoent-, Hamburg, Germany. Eng. Pat. 24,590, 
Oct. 28, 1912. 

Steam under pressure, produced in a suitable generator, 
actuates a steam jot injeotor, which exhausts the vapour 
from the evaporator and forces it into the generator, 
wherein it is heated and then delivered at a suitable 
pressure and temperature to the hoating coil of the evapo¬ 
rator. The steam generator may be divided into two 
portions, in one of which, part of the vapour is superhoatod 
to a highor degree and used for driving a steam engine, 
the exhaust steam from which may be passed to the heating 
coil of the evaporator.—A. S. 

Evaporating apparatus. W. A. Seltmann, New Rochelle, 

N.Y. U.S. Pat. 1,079,669, Nov. 25, 1913. 

Liquid is delivered into a suitably heated tank, in which 
it is evaporated to a paste which is romovod by a 
screw eonvoyor and discharged on to an endloss band con- 
voyor in a second drying chamber. The band conveyor 
travels first horizontally and then vertically downwards, 
and a pair of brushes dotachos the driod material from the 
vortical portion and delivers it to the discharge opening. 

—W. H. C. 


Desiccating liquids; Apparatus for -. C. E. Gray, 

Eureka, and A. Jensen, Oakland, Cal. U.S. Pat. 
1,078,848, Nov. 18, 1913. 

Heated air is introduced tangentially into a cylindrical 
chamber with a conical bottom and is withdrawn axially, 
whereby vortex currents aro set up. The liquid to be 
desiccated is discharged in an atomised condition into the 
centre of the vortex currents, and the separated solid 
particles fall to the bottom of the cone and are with¬ 
drawn.—W. H. C. 

liaising and forcing liquids ; Automatic apparatus for -. 

C. R. B. Brown, London. Eng. Pat. 27,561, Nov. 30, 
1912. 

To secure greater efficiency in apparatus ol the “ Hero’s ” 
fountain type in which air is compressed by liquid which 
flows from an upper to a lower vessel, the air displaced 
from tho upper vessel when the latter is being filled with 
liquid, instead of being allowed to oscane, is compressed 
and forced into tho lower vessel. When the upper vessel is 
filled tho liquid is allowed to flow into the lower vessel, 
still further comprossing the air and finally forcing it into 
the ejector, whore it acts on the liquid and drives it up 
tho rising main.—W. H. C. 


Evaporating device rotating in a vessel partly filled with 
heated liquid. W. Greding. Ger. Pat. 266,970, June 5, 
1912. 

The rotating device consists of a cylinder composed of 
several layors of wire netting or gauze, which dips in the 
liquid and thus exposes a large surfaco of the latter. Any 
foam produced is retained by the gauze and carried below 
tho surface of the liquid.—*A. S. 

Oases ; Apparatus for the purification of furnace -. 

0. T. A. H. Eckhardt, Hamburg, Germany. Eng. Pat. 
26,655, Nov. 20, 1912. 

In apparatus of the kind in which the gases pass through 
a number of horizontal drums in which a scrubbing liquid 
is agitated by paddles or dashers on a horizontal shaft, 
the connections are arranged so that the gases enter each 
drum near the periphery and leave near the axis.—A. T. L. 

• 

Drying apparatus ; Tunnel -. W. Yates and Matthews 

and Yates, Ltd., Swinton. Eng. Pat. 27,349, Nov. 28, 
1912. 

A mixture of cool atmospheric air with highly heated 
furnaeo gases is drawn into the discharge end of a drying 
tunnel by an exhaust fan situated at tho opposite end, the 
material to be dried being carried through the tunnel in 
trucks. A single fan may control the gas flowing through 
two parallel tunnels.—EL H. 

Heating, cooling or drying grain or granular substances / 

Apparatus for -. E. Samuelson, Banbury, and J. 

Backhouse, Bootle. Eng. Pat. 28,609, Dec. 12, 1912. 

In apparatus in which the grain is passed down a tower 
aoross which a series of rows of norizontal pipes are 
arranged through which the heating or cooling agent is 
circulated, in order to increase the effioienoy each alternate 
row of pipes is arranged at an angle with the next, and 


Vessels in which inflammable liquid is employed; Method 

and apparatus foi protecting closed -. Martini und 

Htineke Masohinenbau-Akt.-Ges., and P. Gtingerioh, 
Berlin-Steglitz, Germany. Eng. Pat. 15,263, July 2, 
1913. 

Closed vessels for treating materials with inflammable 
liquids in presence of air mixed with an inert gas are 
provided with a safety device adapted to prevent tho 
inflammable liquid from entering tho vessel until the 
pressure of the gas mixture therein reaches a value corres¬ 
ponding to the quantity of protective gas sufficient to 
pi event the formation of an explosive mixture. When 
the inert gas is only available at atmospheric pressure, 
the safety device is controlled according to the degree 
of vaouum required in the vessel in order to draw in the 
neoessary amount of inert gas.—H. H. 

Scale from boileis; Process of remotnng -. T. R. 

Greenhome, Glasgow. Eng. Pat. 17,462, July 30, 1913. 
The boiler is filled with oold water, carbon dioxide is 
introduced, and the solution allowed to act, for example, 
for 48 hours, until the scale is loosened.—H. H. 

Sintering ; Method of treating materials for -. Q. Bent 

and E. Barnhart, Sparrows Point, Md., and J. B. Ladd, 
Ardmore, Pa. U.S. Pat. 1,078,988, Nov. 18, 1913. , 
Material having a tendency to cohere is broken up into 
a fine state of "division and then distributed over the 
sintering hearth as a loose porous mass of uniform density. 


Filter media ; Process oi 
C. Butters, Oakland, C 
1913. 




m oakes are rendered u dnr a# 
ie motion after the cake is tonne 


slime cukes from -. 

'at. 1,078,994, Noe. 18, 


r niUe by eontinfag 
the vacuum is (ten 
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out off, and the cakes are flooded with water from above 
and washed off the frames.—W. H. C. 

F*'#er /or sludges, especially lignite sludge. Ribbertecho 
Braunkohlen-, Biikett- u. Tonwerke Ribbcrt und Co. 
dor. Pat. 266,910, March 13, 1913. 

The sludge is distributed uniformly over a fixed horizontal 
filter-tabic, to the under tide of which suction is applied, 
and the residual cake is removed by means of an endless 
band fitted with scrapeis.—A. S. 

Separating mixtures of liquids ; Process for ——. A. 
Golodetz, Berlin, Assignor to B. Bencdix, Hamburg. 
U.8. Pat. 1,079,004, Nov. 18, 1913. 

A mixture of two liquids is tioated with a suitable quantity 
of a third liquid which forms with one of the constituents 
a binary homogeneous mixture of minimum boiling point, 
lower than the boiling point of either of the constituents 
of the original mixture, and is then subjected to fractional 
distillation.—W. H. C. 

Serration and recovery of specifically lighter liquids from, 
a mixture, of liquids of different densities ; Apparatus 

for the -. B. Lorenzen. Ger. Pat. 266,675, Jan. 6, 

1913. 

Water is introduced through a pipe into the vessel con¬ 
taining the mixed liquids in order to facilitate separation, 
and the lighter liquid overflows into an adjacent vessel. 
In the water supply pipe is an ejector connected with 
a closed receptacle, which in turn is connected with the 
vessel into which the lighter liquid overflows. The action 
of the ejector produces a vacuum in the closed receptacle 
and hence the lighter liquid iB drawn up into the latter 
at a rate corresponding with the rate of supply of the 
water.—A. S. 


gas can be returned by means of a pump or fan and, 
without undeigoing any ohemical change, mixed with the 
fresh coke-oven or other gas entering the furn&oe. 

-W.H.C. 


Agitating liquids by means of compressed air or a liquid 
under pressure , with simultaneous heating. Dampfkessel- 
u. Gasometerfabrik A.-G. vorm. A. Wilke und Co. and 
Deutsche Teerproduktenvereinigung Ges. m. b. H. Ger. 
Pat. 266,344, Jan. 30, 1913. 

The compressed air or liquid under pressure is introduced 
in the immediate vicinity of the heating surfaces by which 
the liquid to be agitated is heated.—A. S. 


Vac.uum crystallisers and the like ; Hydraulic gear for -. 

Maschinenfabrik Fritsch und Sohn. Ger. Pat. 260,468, 
Feb. 23, 1913. 

The motion of the pressure cylinders of the hydraulic 
apparatus, one on either side of the drum, is transmitted 
to the crystallising drum by means of a wire rope or the 
like and pulleys, whereby it is possible to turn the drum 
through an angle of 180° or more.—A. S. 


Vacuum ; Production of a - by means of low tempera¬ 

tures. J. E. Lilienfeld, Leipzig, Germany. Eng. Pat.. 
12,272, May 26, 1913. Under lnt, Conv., Aug. 6, 1912. 
See Fr. Hut. 468,346 of 1913; this J., 1913, 1094.—T. F. B. 

Evaporating and distilling plant. W. Weir, Glasgow. 

U.S. Pat, 1,079,966, Doc. 2, 1913. 

See Eng. Pat. 2813 of 1912; this J., 1912, 708.—T. F. B. 


Distilling liquids and fusible, solids ; Apparatus for -. 

J, W. Avlsworth. East Orange, and F. L. Dyer, Mont¬ 
clair, N..Y. U.S. Pat. 1,079.093, Nov. 18, 1913. 

Tiib materials to be distilled arc passed down a vertical 
column packed with loosely arranged non volatile material 
and heated by suitable jackets. Tho uncondensed distilla¬ 
tion products are heated and circulated through the still 
to assist in earrying away the volatile matter.—W. H. C. 


Dissolving sugar and other substances ; Apparatus for -. 

Maschinenfabrik Grevenbroich (vorm. Langen und 
Hundhausen). Ger. Pat. 266,335, Dec. 28, 1912. 

The apparatus, which works continuously, comprises a 
dissolving vessol, c, and a settling vessel, a. The sugar or 
other material, is introduced at the uppor end of the 
central vortical tube and 

the solvent, through the J. | 


with. The mixture of 
material and solvent is 
circulated in the dissolving 
vessel by means of the 
rotating device, e, in the 
direction shown by tho 
arrows. Tho solution 
gradually rises in a and part 
of it is returned to c through 
the pipe, », which is pro¬ 
vided with means for convoy¬ 
ing and heating it, e.g. with 
a steam injector, o. Tho 
olear solution is discharged 
continuously through the 
cook, A—A. S. 



Styenemlive furnace. N. F. Egler, Assignor to T. S. 
Btair, jun., Chicago, Ill. U.S. Pat. 1,079,642, Not. 26, 
1913. 


A BT-PASS is arranged between tho gas inlet and waste 
gas outlet ports of the furnnoe so that part of the waste 


Fibres and the like from liquids ; Apparatus for separating 
and recovering -. E. V. Chambers and T. C. Ham¬ 

mond, Huddersfield. U.S. Pat. 1,070,975, Dec. 2, 1913. 

See Eng. Pat. 7060 of 1912; this J., 1912, 837.—T. F. 15. 

Stirring and mixing liquids ; Apparatus for -. O. Still, 

Recklinghausen, Germany. U.S. Pat. 1,080,177. Dec. 2 
1913. 

See Eng. Pat. 22,861 of 1910; this J. 1911, 941.—T. F. B. 

Absorber and separator for gases and vapours. H. Hoy, 
Dewsbury. U.S. Pat. 1,080,445, Dec. 2, 1913. 

See Eng. Pat. 14,652 of 1912; this J., 1913, 780.—T. F. B. 

Furnace. G. Wilton, Hendon. U.S. Pat. 1,081,073, 
Doc. 9, 1913. 

See Eng. Pat. 16,459 of 1911; this J., 1912, 320.—T. F. B. 

Separating substances of different specific gravities by means 
of a liquid of intermediate specific gravity ; Process and 

apparatus for -. A. Griindlor. Fr. Pat. 460,225, 

July 10, 1913. Under lnt. Conv., Oct, 29, 1912. _ 

See Eng. Pat. 15,945 of 1913; this J., 1913,1148.— T.V B. 


m.—FUEL; GAS; MINERAL OILS AMD 
WAXES. 

Oil wells; Premature abandonment of —. Possibilities of 
rtvival. Times Eng. Suppl., Dec. 17, 1913. 

The Bureau of Mines of the United States has issued the 
following, by L. G. Huntley, dealing with the passible 
causes of the deoline of ou wells and with suggested 
methods of prolonging their yield. 

Premature exhaustion. —A part at any rate of the pre¬ 
mature exhaustion of the oilfields may be apparent rather 
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than reaL There are many circumstances which affect 
not only the yield of a particular well, but also the wells 
in a pool of considerable area, and a better understanding 
of these has enabled pools to be re-started which had been 
abandoned as exhausted. 

Waxy sediment .—One of the most important factors 
governing the extent and rapidity of the decline of yield 
of oil wells, is the formation of waxy sediments that 
obstruct the passage of oil from the sand bed. The 
petroleum, as found tn situ, consists chiefly of hydrocarbons 
ranging from solid wax to light gasoB, and a partial separa¬ 
tion of wax may take place before the petroleum reaches 
the surface owing to the cooling produced by the rapid 
volatilisation of the gaseous constituents when the pressure 
is relieved. The separated wax combines with water 
and fine rock sediments, clogs the pores of the sand, 
obstructs the flow of the oil into the well, and is the cause 
of many failures of wells situated in unexhausted territory. 

Loss of pressure. —The uncontrolled escape of tno 
gaseous hydrocarbons, besides interfering with the pro¬ 
duction of an oil well as described, has a further 
injurious offoct from an economical point of view. Each 
cubio foot of gas in expanding should perform Hr quota 
of work by assisting in the expulsion of the liquid potro- 
loum, at the same time retarding tho flooding action of 
water' for a considerable period, or until the maximum 
amount of oil has been recovered. An illustration of tho 
fatal result which may happen if the gas is allowed to 
drain away too rapidly is afforded by tho Hogshootor pool 
in Oklahoma, whore wells were commonly drawn upon to 
their utmost capacity. The consequence of this practice 
was that the water under high pressure in the lower part 
of the productive formation, being unrestrained by the 
pressure of the ga*, flooded one well after another and 
ultimately ruined the district. 

Wasteful competition. —Much waste results from the 
extravagant methods of production employed by operators 
(with small loa^s especially), who fight each other for 
production. Instances of this are to be found in Okla¬ 
homa, where the short-term leases granted by tho Govern¬ 
ment, have tempted operators to drill uneconomically 
with a view to extracting the maximum amount, of oil 
before the leases expire. Methods of this description are 
attended by many evils, such as drilling more wells than 
aro necessary, pumping too fast, wasting gas pressure 
(and the gas itself), flooding wells, and pumping one well 
against another. Those practices are not only wasteful in 
themselves, but also tend to create underground conditions 
favourable to tho encroachment of water. 

“ Coming back ” of districts. —In certain of the older 
Pennsylvania and West Virginian oilfields the apparent 
regeneration of the oil supply led to the belief that oil 
was continually being formed underground, and that 
exhaustion was impossible. This belief has caused the 
metes* expenditure of large sums of money. At the same 
time the intelligent recognition of the true cause of the 
apparent regeneration points towards a real recuperation 
of oil areas which have been prematurely abandoned, or 
which give indications of failure. Many areas which 
have been rejected as possible sources of oil supply, after 
closer examination may yet be restored, and add con¬ 
siderably to the world’s store of liquid fuel. 


Crude oil for the assay furnace.. W. G. Haldane. En. 

and Min. J„ 1913, 96, 1073—1074. 

A test was made with a muffle furnace provided with t\n 
low pressure burners in which crude oil, under a head ( 
6 to 12 in., was atomised by means of an air blast from 
12 in. blower, the latter being driven by a $ h.p. high spec 
induction motor connected with an ordinary lightin 
circuit, and designed to deliver, through a 2 in. openinj 
4000 cub. ft. of air per min. under a pressure of 4 to 5 oj 
(7—81 ins. of water). The furnace contained two muffi* 
side by side, each provided with a separate burner an 
operated independently, one being used for crucible fusion 
and the other for cupellation, Both muffles were read 
for use 80 mins, after starting, and, in 60 mins, from th 
start, 40 fusion were made with a total consumption c 
1*6 galls, of oil, cupellation being subsequently effect* 


in 35 mins, with an oil consumption of 0*9 gall Texas orude 
oil, costing 6 cents (3d.) per gall, was used.—W. E. F. P. 

Petroleum spirit (gasoline); Production of - from 

natural gas in Crnicia. B. Rozanski. Petroleum, 1918, 
9, 217—224. 

Only gas that comes directly from the crude petroleum 
is suitable for the production of gasoline by oompiessirn 
and cooling. Natural gas whioh contains more than 40 
per cert, by vol. of methane is termed “ dry ” gas and is 
quite unsuitable for condensation. The richest gas found 
in America yields about 100 litres of gasoline per 10Q ob. m.,„ 
but on the average not more than 40 to 46 litres are 
obtained. The Galician natural gases usually contain 
from 40 to 00 per oent. of practically uncondensable gases 
(mainly methane and air). A natural gas composed of 
00 per cent, of benzine vapours and 40 per oent. of methane, 
yields in practice only about 15 per cent, of the calculated 
amount of condensed liquid ( e.g ., 40 litres instead of 274 
litres per 100 cb. m. of the mixture). At the present 
time the high price of motor spirit should make a yield of 
5 litres per 100 cb. m. profitable, provided that the residual 
gas were used for heating. The original gas ought to have 
o sp. gr. of not less than 0-800, whereas the gases from tho 
Borysiaw-Tustanowieo wells showed a sp. gr. of barely 
0-70, and yielded scarcely 2 litres of gasoline pci 
100 cb. m. In the condensation process tho natural gas 
is first compressed at 3| atmos. and subsequently at 14 to 
28, or even 42 atmos. The cooling is effected by means 
of water or by the sudden expansion of the compressed 
gas itself. Good results have also been obtained with 
ammonia refrigerators. In another process the hot com¬ 
pressed gas leaving the compressors is conducted to the 
bottom of a steel container charged with naphtha of sp. gr. 
0*745. Thonoc, after absorbing heavy benzine con¬ 
stituents from the naphtha, it passes into tho coolers. In 
this way a heavier and more homogeneous product is 
obtained. The compressed gftRolino is usually colourless 
or light brown. The American product formerly had a 
sp. gr. varying from 0-650 to 0-622 (0-720 in the Western 
oil fields), but that now prepared is usually of sp. gr. 0-730 
to 0-770, or almoet the same as the Galician gasoline. ’ It 
consists, in the main, of butaneB and pentanes, with ft little 
propane and a certain amount of hexanes, heptanes and 
perhaps nonanes. Natural gasoline is used in America 
lor mixing with the benzines and gasolines from the 
refineries for use as a motor spirit, but the mixtures are 
seldom homogeneous, and cause difficulties in use. A 
largo amount is also used for lighting and heating pur¬ 
poses.— C. A. M. 


Hifdrocarbons of Utah. C. Bardwell, B. A. Berryman* 
T. B. Brighton and K. D. Kuhre. J. IncL Eng. Chem., 
1913, 6, 973—976. 

The mineral hydrocarbons which 00 cur riiost abundantly 
in Utah are gilsonite, tabbyite, wurtzilite, ozokerite, ana 
rock asphaltum. A brief description of the ohief deposits 
and a review of the literature aro given. Some of the uses 
of the minerals are as follows: Gilsonite (production, 
50,000 tons in 1912): paving industry, electrical insulators, 
roofing materials, waterproofing pipes and aqueducts, pre 
venting corrosion of iron plates of ships’ bottoms, ooating 
wire fencing, sea walls, poieB, etc., lining tanks for chemicals* 
paints for smoke-stacks, lubricant for heavy machinery* 
rubber substitute, binder for briquettes. Tabbyite: 
compositions for rubber floor mats, rubber paints and 
roofing materials, filler for rubber mixings for tyres, etc. 
WurtzilHe (production, 1000 tons per annum): varnishes* 
roofing compositions, etc. Ozokerite: electrical insu¬ 
lators, altar candles, substitute for beeswax, ointments 
and the like, waterproofing mixture s/wax dolls, telephone 
receivers, phonograph reooroa, polishes, electroplating* 
crayons, sealing wax, etc. Rock asphaltum: paving 
industry. The results of an experimental investigation of 
tho mineral hydrocarbons mentioned are given chiefly in 
tables, of which the following shows the solubility of the 
different materials in various solvents, together with 
corresponding figures for refined Trinidad pitch and: 
Bermudez asphaltum 
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Amyl alcohol . 

Ether. 

Ethyl acetate. 

Amy] nitrate . 

Amyl acetate . 

Benzene . 

Toluene . 

Turpentinp . 

Nitrobenzene . 

Aniline. 

Chloroform . 

Carbon bisulphide .. 
Carbon tetrachloride 

62° naphtha . 

Alcohol. 

Propyl alcohol. 


Trinidad 

pitch. 


Bermudez 

asphaltum. 


I 


Oilsonite. j Tabbylte. 


WurtzUlte. Ozokerite. 


Rock 

asphaltum. 


Inaol. 

109 

30 

84 

132 

48 

39 

115 


very sol. 
Insol. 
Insol. 


Insol. 

145 

24 

39 

37 

36 

33 

116 

24 

IhBOl. 

23 

ao 

00 

63 

Inaol. 

Insol. 


f 5 * 
13 


86 

71 

72 


l Inaol. 
64 
oo 

44-3 

5 

Iasol. 

( 1* 
(Inaol. 


4 

46 

7* 

3 

Inaol. 

Inaol. 

35 

57 

65 

14 

Inaol. 

33 

55 


1* 

Inaol. 

11 * 

Inaol. 


Inaol. 
Inaol. 
Inaol. 
f 5* 
(Tnsol. 
Insol. 
Inaol. 
0-09 
46 

r 12* 

* Inaol. 
( 2 * 
l Inaol. 

( 1-5* 
( 0-96 
13-45 
1-8 
2-8 
Inaol. 
Inaol. 


Inaol. 

13 


7 

1 

18 

vory sol. 
very sol. 
Inaol. 
Inaol. 


7 

Inaol. 

Inaol. 


Inaol. 

14 

\T 

16 

Inisoi. 

12 

14 

29 


Inaol. 

83 

very sol. 
12 
18 

Inaol. 

Inaol. 


Nofe—The figures represent grms. of material soluble In 100 grms. of cold solvent. 


* Grma. soluble In 100 grins, of boiling solvent. 

—A. S 


Extinguishing fires in lacquer [and gasoline 1 with sawdust. 
See XIIJ. 

Patents. 

Briquetting and similar installations ; Apparatus for the 

removal and utilisation of dust in- -. C Fischer 

G«r. Pat. 200,400, Nov. 26, 1912. 

The usual dust rolioctrirs are connected by a conduit 
with a special dust separator and the latter with the fe< <1 
hoppers for the briquetting machine or with a screw 
conveyor leading to the same; and a high vacuum is 
used for conveying the dust from one part of the svstem 
to another, in order to avoid risk of fire or explosions.—-A.S. 

€»kl , Manufacture of -. J. Moeller and II. O. 

Woltereok. London. Eng. Pat. 28,71)1, Dec. 14, 1012. 

Pt< ’ - » h, ' Rt, ' J i" retort? 
to 490—600 (.., and highly superheated steam at a 
pressure of not more than 4 to 5 lb. per sq. in. is passed 
through the retorts, whereby the coking period is shortened 
and the yield of volatile products is increased.—A. T. L. 


T7.S. 


•Coke-oven. W. M. Person, Sparrows Point, Md. 

Pat. 1,079,062. Nov. 18, 1913. 

Thb combustion flues in the dividing walls between 
the coking chambers reocive gas Irom separate regenerators 
wiuoh are connected in groups with a number of primary 
regenerators.—A. T. L. J 

Coking coal; Apparatus for -. H. L. Doherty, New 

York. U.S. Pat. 1,080,142, Deo. 2, 1913; 

The ooal is subjeoted to the direct heating Action of a 
name produced by the introduction of gas and air into 
a olear apace above the coal in the heating chamber, 
the lower end of the coking chamber opens into a larger 
chamber forming a surrounding annular gas chambor 
at the sides and having a hopprr at the bottom leading 
Into a quenching chamber and discharge grate.—H. H. 

Cc u and mice ; Apparatus for making -, H. Nelscn, 

Essen-Rfittenscheid, Germany. Eng. Pat. 26,302, 
Nov. 15, 1912. Under Int. Conv., May 17, 1912. 

Rigbnkratobs for preheating the air supplied to the 
inner heating flues of a vertical annular retort are 
•arranged in the central vertical space.—VV. H. C. 

JOS] Oat generator. O. H. Ensign, Madison. Wis 17 8. 

Pat. 1,079,118, Nov. 18, 1913, 

LtQVn> fuel and air under pressure are supplied to a 
•chamber hi which gas is generated by the heat liberated 


by the combustion of part of the fuel. The fuel supply 
is kept at a constant temperature by a thermostatic 
device. ,The fuel injector may bo arranged so that the 
quantity of fuel supplied depends either on the pressure 
ill the gas-generating chamber, or on the difference between 
that pressure and the pressure of the air supply. Means 
are provided for ‘varying the pressure in the chamber 
relatively to the pressure of the air supply for variations 
m the quantity of gns produced and for a constant rate 
of gas production.”—A. T. L. 

Oas producer. C. M. Garland, Collingswood, N.J., Assignor 
to Camden Iron Works, Camden, N.J. US Pftt 
1,079,234, Nov. 18, 1913. 

Th* fixed upper section of the producer is supported by a 
framework above a rotating body-portion and a fixed base 
with annular water-sealed ash-pit and central tuyere 
J ho upper section carries an upward extension of rednoed 
diameter arranged at one side and provided with a charging 
hopper and a gas outlet connection. A series of slicing- 
bars, adjustable vertically in the bed of fuel, are supported 

£r‘—ATl'™ 1 ty tl>R framework ttb0TC ‘he pro- 

Oat cleaner. A. Ernst, Pittsburgh, Pa. U 8 Pat 
1,079,849, Nov. 25, 1913. 

A vertical cylindrical casing supported above a wator 
trough which seals the lower end, is provided with a 
number of flanges inclined inwards and downwards, the 
. . wl “°h bas an extension forming an inner 
cylindrical wall with serrated lower edge just reaching 
,‘ k !* T ,ove >‘ The gas is admitted to the annular 
chamber between this inner wall and the outer casing, and 
passes through the water-seal into tho inner oomjMrtment. 

I he gas as it passes up through the casing meets a doscend - 
mg "pray. of produoed by a jet in the upper part 
of the casing and a numbor of rotating fan blades between 
the inclined flanges. It is finally dried bv passing up 

n \ atem > 1 supported on grids in tho upper 
part of tho apparatus.—A. T. L. 

Hydrocarbon mixtures ; Treatment of liquid _ R 

Henso, Charlottenberg. Eng. Pat. 6643, March 18, 

The distillation of the mixture of hydrocarbons, oxidising 
agemt, or nitro-compounds, and gum or resin a. described 
; 384,946 .(‘hw j-, 1908, 494) is interrupted when 
a temperature ranging from about 200° C, to 300°—360° C 
according to the composition of the mixture is reached • 
25 with oxone 

and as free from nitrogen as possible, and after separating 
any sediment, the distillation oontinned_W. BpC* 




















Vol.XXxni., JTo.l.] Cl. IIb.—DESTRUCTIVE MSTlLLATrQN, Ac. CL. III.—TAR & TAR PRODUCTS. 1? 


Gasolene jelly; Process of making -. iT. E. Mitchell, 

New York. U.S. Pat. 1,079,257, Nov. 18, 1913. 
Castile soap, 2 parts, is dissolved and mixed with chloro¬ 
form, 1 part, glycerin, 2 parts, and ammonia, 1 part. 
Water, 32 parte, is adrled to this mixture, tho product 
agitated with 32 times its quantity of gasolene until it 
solidifies, and the solid product agitated with 10 to 24 
times its weight of gasolene.—A. T. L. 

Nitron* compounds from mixtures of petroleum and tar ; 

Process for preparing -. A. Flexor. Fr. Pat. 

400,280, July 12, 1913. Under Int. Conv., July 13, 

1912. 

A mixture of purified petroleum anrl tar (e.g. t 40 parts 
of purified lamp oil and 0 parts of vegetable tar) is 
treated with concentrated nitric acid (10 parts); after 
some hours, the solid resinous mass is separated from the 
oily liquid, which contains the nitrogenous compounds. 
The oily product is miscible with oils and with glyoerin, 
and is stated to be emulsifiable with water, especially in 
presence of alcohol, and to bo suitable for use as a disin¬ 
fectant. Tho solid product, which is also nitrogenous, 
can be vulcanised, giving a product somewhat similar to 
rubber.-r-T. F. B. 

Benzene, from petroleum or its distillates , Process for obtain¬ 
ing -. J. Hoiogrcber. Fr. Pat. 460,827, July 28, 

1913. 

The vapours of petroleum or its distillates arc mixed with 
hydrogen and passed through metal or other tubes contain¬ 
ing catalytic substances, such as suitable metals. Tho 
tubes are heated to a temperature of 180°—300° C. The 
benzene is extracted from tho resulting vapours either by 
physical means or by combining it with aluminium 
chloride.—T. F. B. 

Fuel such as coal and coke ; Process for Irriquetting - 

with paper flock or scraps of paper added in the dry state. 
F. Remold. Fr. Pat. 460,942, July 2, 1913. 

See Gor. Pat. 266,457 of 1912 ; this J., 1913,1149.—T.F.B. 

Oil-gas for internal combustion engines ; Apparatus for 
and method of generating -. F. H. Bates, Phila¬ 

delphia. Eng. Pat. 29,277, Dec. 19, 1912. 

See U.S. Pat, 1,046,541 of 1912 ; this J., 1913, 77.—T. F. B. 

Gas from sewage ; Apparatus for the production of -. 

C. Birault, Paris. U.S. Pat, 1,080,808, Dec. 9, 1913. 
Ske Eng. Pat, 13,009 of 1912 ; this J., 1913, 448.—T. F. B. 

Goal gas ; Method for removing or recovering certain sub- 

stnnas from -. G. H. Hultman, Stockholm. Eng. 

Pat 13,758, May 20, 1913. 

See P.S. Pat. l,073,605of 1913; this J., 1913,971.—T.F.B. 

Tar and ammonia from gases ; Recovery of -. C. Still, 

Recklinghausen, Gormany. U.S. Pat. 1,080,938, Dec. 9, 
1913. 

See Eng. Pat. 28,072 of 1912 ; this J., 1913, 690.—T. F. B. 

Gas-washer. A. H. Lymn, Westminster. U.S. Pat. 
1,081,241, Dec. 9, 1913. 

See Eng. Pat. 744 of 1913; this J., 1913, 1147.—T. F. B. 

Production of fertocyanides. [Recovery of hydrogen cyanide 
from retort gases.] Eng. Pat. 27,908. See VII, 

Bitumen macadam. Eng. Pat. 1459. See IX. 

Treatment of spent gas-purifying material [“ Crude d'am- 
moniaques ”] to render it applicable directly as a fertiliser. 
Fr. Pat. 460,745. See XVI. 

Calorimeters. Eng. Pat. 27,920. See XXIII. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Decomposition of betaine by caustic potash Preparation of 
hydrocyanic acid by the destructive distillation of beet 
molasses by the Dessau process. Albers. See XVII. 

Patents. 

Gases from the distillation of carbonaceous substances; 

Apparatus for the. recovery of by-products from -. 

J. G. Aarte. Ger. Pat. 206,603, Oct. 31, 1911. 

The gas enters the apparatus at A and tho tar is separated 
by a centrifugal device, E, and flows away through g. A 
warm solution of a suitable chemical is introduced into /. 



The gas passes on to the chamber, H, providod with par¬ 
titions, w, whoreby tho gas is caused to circulate around 
tho tubes, Z, after which it passes upwards into m and 
then downwards through tho conduits, l, to which also 
the solution from tho chamber, /, is led. Condensed 
products which separate from the gas in H are led off 
through the tubes, K. The mixture of liquor and gas 
from the conduits, l, collocts in n ; the gas passes on into 
the chamber, 0, whilst the liquor is discharged through p. 
The tubes, Z A , in O are cooled by water. The gas is finally 
discharged from the lowest chamber, q. The tar t eparated 
in the upper part of tho apparatus may be led into q , 
where it is finely divided by tho centrifugal device, s, 
thus enabling the tar oils to absorb any benzol still present 
in the gas. The lighter tar oils, wilh the absorbed oenzol, 
may be withdrawn through y , or the tar as a whole may 
be allowed to flow out at the bottom.—A. 8. 

Pent ; Process for treating and utilising -. J. W. 

Leadbeater. Fr. Pat. 461,092, Aug. 4, 1913. Under 
Int. Conv., Aug. 13, 1912. 

See Eng. Pat. 18,587 of 1912 ; this J., 1913, 820.—T. F. B. 


HI.—TAR AND TAR PRODUCTS. 

Catalytic reactions at high temperatures and pressures. 
XXVI. Hydroqtnisalion of phenols with unsaturated 
side chains. W. Ipatiew. Ber., 1913, 40, 3589—3693. 
In the presence of reduced niokel at 100° C. and about 
30—50 atmospheres pressure, phenols with unsaturated 

o 











is 


Cl. IV.-COLOURING MATTERS AND DYES. 


(Jan. 15, 1014. 


*ide-ohains took up hydrogen to yield phenols with j anthraquinonos, containing the chlorine in the anthra- 
naturated chains. On raising the temperature to about | quinonyl nucleus, are obtained if 2-meth>lanthraqumono 
200° C., this was followed by the addition of six atoms of j or a derivative is treated with ohlorine or its equivalent 
hydrogen to the benzene nucleus; and also whon the ! in piescnce of a catalyst, such as iodine. For example, 
pnenolfi were polyhydric by the reduction of methoxv- or j l-chloro-2-methyIanthraquinono is obtained by heating on 
nydroxy-groups until at mo«l one such group was loft. ! the water-bath under a reflux condenser, n mixture of 
Anethol gave dihydroanetho! at 95° C. and nexahydro- j If) parts of 2-methylanthraquinone, 25 parts of nitro- 
propylbenzene at 200° C. Eugenol and isoeugcnol yieldtxl j benzene, one part of iodine, and 15 to 20 parts of sulphuryl 
dihydroougonol at 92° C. and a mixture of octobydro- ! chloride; the reaction is complete in 8 to 10 hours, and 
anethol and ontohydroeugonol at 195° G. Methyleugonol i the product is separated by crystallisation and addition of 
gave as final product octohydroanethol. Safrol and i alcohol.—T. F. B. 
isosafrol yielded the same dihytlrosafrol at 93° (1, and on 


further reduction an isomeride of octohydroanethol. 

—W. H. P. 


Mithiflmphthultms. It. Josser. 4nnulc.ii, 1913. 402, 

1—51. 

The methylnaphthalcnos, whieh are now prepared on a 
commercial scale in a state of great purity, were nilra-ted. 
The a-eompour.d gave a mono- and a trinitro-derivalive 
and the ft-c ompouml a mono- and a dinitro-dcrivative, . 
the mono-nitro derivatives being identified by their j 
corresponding carboxylic acids. Tin* aininomothyliuiphth- ; 
alenos were prepared togother with Ihcir salts, aoctjl- 1 
and ben/.oyl-eompounds and phthalimides. J.4-Amino- i 
methylnaphthaleno was condensed with diiiitroc hloroben- i 
zone and with picryl chloride, but the ].2-ammomethyl- \ 
naphthalene only formed addition products with those. 
The naphthols arid quinones were prepared, and also 1 
azo-dyestuffs were made from the two annnoinethyl- • 
naphthalenes.—G. H. F. 

Pipremc ; A synthesis of — -. M. Freund and K. Fleischer. 

Anna!en, 1913, 402, 77—81. ! 

The dianhydride of 1.8.4.5-naphthalenetctraeaihoxvlie j 
acid was heated for 3 hours at 170° C. with four times its i 
weight of the diethyl-ester of malonic acid together with ' 
twice its weight of zinc chloride, whereby 5.10-dikito- | 
3.8-dihydroxypyrene was formed, which on distillation w it h 
zinc dust, gave pyrene, recognised bv ils characteristic 
pierate, nt. pt. 223° G. ~G. H. F. 

Patent. 

Plastic, rubber-like, mass suitable for tarring roads and for 

other purpose ; Process for making a -. goo. Anon. 

des Combustibles Industrie!s. Fr. Pat. 4(50,943, July 2, 

1913. Under Int. Conv., Oct. 28, 1912. 

A product very suitable for use in tarring roads, and 
stated to bo insusceptible to atmospheric influences, is 
obtained by removing from tar the “ excess ” of naphtha¬ 
lene and naphthalene oils and creosote oils, heating tin* 
residue to 90°—200" C., adding anthracene or anthracene 
oils, and blowing air through the product until the desired 
consistency is reached.—T. F. 11. 

Hydrogenation f and reduction]; Catalytic process for - -, 

A. Broohet. Fiist Addition, dated Oct. 8, 1912. to 
Fr. Pat. 458.033, July 27, 1912 (seo this ,T., 1913, 1031). 
The process of hydrogenation and reduction described in * 
the principalpatent can be modified by addition of catalysts 
of the Rpcond order, or of acids or alkalis, etc., in such a 
way as to modify the velocity of the reaotion or to produce ! 
different products. Thus, reduction of nitrobenzene bv I 
aid of reduced nickel as described gives rise to aniline alone*; j 
when caustic soda is present, azoxybenzone is the principal 
product. whilst this, in turn, is reduced to aniline in neutral ! 
media and to azolienzeno in presence of caustic soda, i 
The azolienzeno can l>e further reduced to hvdrnzobenzene 
in presence of alkali.-T. F. B. * | 

2 ‘Methylanthrayuinvne ; Chlcrro derivatives of — — Act 
G*«. f. Anilinfabr. Fr Pat. 490,432, Julv 16, 1913 
Under Int. Conv., Jan. 24 and July 11, 1913* 

It is known that 2-methylanthraquinone is oonvert-ed into 
chloromethyl derivatives by heating with chlorine under 
pressure. Jt has now been found that ohloro-methvl- 


AminoanthraquinonesuIphonic acid ; Process for •preparing 

an -. Chem. Fabr. Griesheim-Elektron. Fr. Pat. 

460,048, July 4, 1913. Under Int. Conv., Dec. 11, 

, 1912. 

j See Eng. Pat, 15,028 of 1913 ; this J., 1913, 937.—T. F. B. 

; Prejtaring nitrous compounds from mixtures of petroleum 
and tar. Fr. Pat. 460,280. See IIa. 

Obtaining benzene from petroleum or its distillates. Fr. Pat. 
460,827. Sen Ha. 


IV.—COLOURING MATTERS AND DYES. 

A nt hoc pans ; Researches on the -. I. The colouring 

matter of the cornflower. R. Willstfitter and A. E. 
Everest, Annalcn, 1913, 401, 189—232. 

The anthocyans are the blue, violet and red dyestuffs, 
soluble in water and dilute alcohol but insoluble in ether, 
which occur in flowers, many fruits and some leaves. 
They correspond to the yellow plant dyestuffs investigated 
by A. G. Perkin, to which latter may be given the group 
name anthoxanthins. The anthooyan of the cornflower 
exists in different forms in different parts of the plant—a 
violet form whieh is the free acid and to which the name 
cyanin is given, a blue form whieh is the potassium salt, 
a red form whieh is an oxonium salt, and a colourless form 
whieh results when an aqueous extract of the flower i.s 
j allowed to stand. The formation of the colourless form 
i can be prevented by adding sodium chlorido or sodium 
1 nitrate to tho solution. The dyestuff, which exists to the 
| oxtent of about 0-66 per cent, in the dried cornflowers, is 
; isolated by extraction with water or dilute alcohol. It. is 
j purified by fractional precipitation with alcohol and 
| finally by crystallisation of the cyanin hydrochloride from 
i alcoholic hydrochloric acid. The product is a glucoside 
I of the formula, C 2H H 33 0, 7 01-f 3H 2 0, and it yields 2 raols. 

of dextrose and 1 mol. of eyanidin hydrochloride. 

| C lft H,a0 7 Cl, on hydrolysis. The salts of eyanidin, unlike 
! those of the glucoside, arc soluble in amyl alcohol. Unlike 
| the natural yellow dyestuffs, eyanidin contains a strong 
I salt-forming oxygen atom, probably in a quinonoid ring. Its 
! 8ft lts arc therefore oxonium salts—tho first found in nature, 
probably. The colour of the anthocyans is dependent on 
the oxonium group and the decolonisation of solutions 
I on standing or heating, which is a characteristic of this 
group, appears to bo duo to the wandering of two atoms of 
hydrogen, one of which goes off with the anion (e.g„ Cl), 
the other reducing the quinone ring.—J. B. 

Melhylnaphthalenes. Lesser. See III. 

Patents. 

Oarbazole derivatives ; Manufacture of - —. R. B. R&ns- 
ford, I/mdon. From L. Cassclla und Co., G. m. b. H., 
Frankfort, Germany. Eng. Pat. 28,076, Deo. 5, 1912. 
Leuco-compounds of indophenols of the carbozole series 
are produced by treating with sulphites the indophenols 
derived from ^-nitrosophenolB and oarbazole or ita N- 
substitutod derivatives. Thus, 4*hydroxyaryl-3-amino«car- 
bazolo-monosulphonic acid is obtained by the aotion of 
neutral sodium sulphite on the indophenol from oarbazole 
and fj-nitrosopheno].—T. F. B. 







Vo. XXXIII., No. i.] Cl. V—FIBRES; TEXTILES; CBLLJJLOSB; PAPER. 


Mtmoaio dyestuffs for wool; Manufacture, of _. The 

Mersey Chemical Works, Ltd., London, and P. Aoker- 
mann, Bsriin-Friedenan, Germany. Ena. Pat 16 537 
July 18, 1013. Addition to Eng. Pat. 13,304, March 3’ 
1911 (see Fr. Pat. 430,148 of 1011; this 3, 

Dyestuffs which dye wool yollow to orange shades, fast 
to washing, are obtained by combining diazotised 2.5-di- 
chloroandme-4-sulphonio aoid with a non-aulphonated 
alkyl-aralkylarylamino of the benzene series, e.o . ethvl- 
bonzylanilino.—T. F. B. v * y 

Wool dyestuffs of the. anthraquinonc scries, Manufaciuic 
of --s Act.-Ges. f, Amlinfabr., Treptow. Germany 

July 23* t 191 1 2.’ 827 ’ JU '- V 22, 1913 ’ TIr ' d, ' r Int - Conv 

PVBI»AZojiE-4'iiAIiOQK3iANTimoNBS (see Fr. Pat 440 303 
o 1912 ; this.)., 1012, 809; are treated with ammo" 
aliphatic amines; when unsulphonated pyridazone- 
halogonanthronos are used, it is advisable to use the ; 
arylsulphonyi compounds of the bases instead of tho free 
bases, and to remove the aeidyl group subsequently. In ! 
either case the products are converted into clear yellow or 
greenish-yellow wool dyestuffs by sulphonation.—T. F B. i 

[,4zo] dyestuffs which produce violet to blue, shades on the 

fibre: Process for making -. Farbenfabr. vortn. 

F. Bayer imd Co. First Addition, dated dune 25. 1913 

I 'o^Vot?, 2 ’ 697 ' Mftrch 2r>1 J912 - T7nder Int - Conv.,’ 
.July 23, 1912, 

Dyestuffs which produce bluer shades than those 
described m the principal patent (sco Eng. Pat. 9433 of 
1911 ; this J., 1912, 182) arc obtained by combining ono 
mol. of a chazoazo compound which contains no amino- 
or hvdroyy group and one mol of the diazo compound of 

, ■ v “ 2.8.6-aminonaphtholaulphonio acid or their 
l-chloro-denvat'ves. with 2.2'.JinaphthyIamine-5.6'-di- 

hydroxy-7.7 disulphonir acid. The dyestuffs thus pro- 
duoed are developed on the fibre by means of diazotised 
nitranilme : the resulting violet to blue shades are fast 
to washing and can bo discharged to jiuro white bv hydro- 
! htete'd f ln r de . tail "‘ i - xam P'» diazo-compound 

obtained from diazotised p-rntrobenzcue-o-sulphonicacid- 

azo-l-naphthylamme-7-sulnhonie acid is given as the ' 
diazoazo compound.—T. F. B. 


19 


1 

**"> but»t may 

Dimzo dyestuffs for cotton ; Process Jo, preparing yellow 

n-Ei ' 1 - - - 


Chem. Fabr. 

foJi 039, Aug ‘ ’’ 1913 - 

1913, 


Griesheim-filektron. Fr. ' Pat 
Under Int. Conv., Jan. 7 and 0, 


Tra tetrezo compound of m-tolidino or of mm'-diohloro. 

5^frelolnrc°? m i r d T lth tw ,° mols - of a 1-aminophenyl- 
o pjrazolore-3-carboxyUc acid or of a l-nitrcphenvl-5- 

S^uns ar 6 ' 3 T rb9 | Xy me a0id : “ th ° latter <»» the £ltm 
ndZhvellZ^hZj' Th u-? r ° duo ‘' 9 d - vc ®°tton yellow to 
orbriJuf iT "bades, whioh are transformed ipto orange 

°" th ° fibre and ' l0V, ' l0pm0Dt 


r sulphide] dyes; Manufacture of- 
Acwton, London. From Farbenfabr. vor 


P. A. 

^ *-*wm A'ai-ut-uiaor. vorm. F. Baver 

nnd Co. Elberfeld, Germany. Eng. Pat. 4678, Feb. 24, 
Addition to Eng. Pat. 11,776, May 17,1912. 


1913. 


j J? E 19l\ P 4«).Tm-T d F G R Pftt ‘ 284, 2 0» of 1 0 I2; this 

U ZcZ ■' .Manufacture, of green—. Farb 

wciKe vorm. L. Durand, Huguenin und Co Basil* 
Switzerland Eng. Pat. 14,860. June 27, 1913.'' Under 
Int. Conv., July 26, 1912. 

Ske Fr. Pat. 459,681 of 1913 ; this J., 1913,1101._T. F. B. 

Va k*?t r T n $ ^estuff. A. L. Laska and E. J. Rath 
Assignors to Chem. Fabr. Griesheim-EIek^ 

W9.56^v 25. 0 ?9l“ ainn ' G0rrnany - U ' S - Pat - 
See Eng. Pat, 12,152 of 1913; this 3, 1913, 906.—T. F. B. 


2 -mroquinizarin; Process for preparing -. Farben- 

fabr. vorm F. Bayer und Co. Fr. Pat. 46] ,094, Aug 4, 
1913. Under Int. Conv., Aug. 12, 1912. 

The treatment of quinizarin with concentrated nitric 
acid, alone or m presonce of sulphuric acid, results in the 
iormation of mtropnrpurin, whilst treatment with nitric 

«ISi‘ “ id ” ^ 

ion. On tho other 
, is easily obtained 

bier, solvent or 

nitrobenzene. The product consists of briok-red crystals 

Dyestuffs for wool; Process for making yellow to brown _ 

Farbwerke vorm. Meistor, Luoius, mid Brilning First 
Addition, dated Juno 17, 1913, to Fr Pat 443(100 1 
May 14, ]912 (see this J., 1912 079) iCwLe 1 I 
July 6, Oct. 19. and Nov. 16, 1912. ' <W ’ 

See for. ht. 265.197 of 1912 ; this J., 1913. 1101 The 
puimmodiphenylaminesulphoilic acid miy also be replaced 

darivrtive^hCTeof.—TT?( 1 *B7' a ™ nPSU ' Pb0n ' L »‘" d - a J 

Fr. Pat. 460,441, Oet. 5?1912 ' Jao0U8miD - 

T»B ooIonring matter is extraoted from wine toes hv 
Of wetone, tho extracts are evaporated, and the'rShhm 


Sulphide dyestuffs for cotton ; Process for producing uellow 
^.^5^30^ Und ° ^ ^ 

862 B ~T 8 'f P r' 22 ’ 453 “ nd 29,870 ° l 1912: this J - 18 >3. 


V.—FIBRES; 


TEXTILES; 

PAPER. 

Patents. 


CELLULOSE 


F/aroad similar straws; Process of retting - The 

Fibre Corporation, Ltd. Fr. Pat. 460,092, July 7, lm. 

i ^j' HB stems of flax are naeked vertically in a reservoir into 
i.tho top of which a slow and uniform supply of warm 
j water is admitted and forced to travel through themateriS 

drawn off at the bottom together with the DroducfS 
^‘™^ d b y roMbig- The layer of water whiof 
the stacks of stems m tho reservoir is given a horizontal 
i m ? t,on t0 “ n8ur ® uniform dirtribution and the 

speed of the downward current is controlled by adiintin* 
t£e outlet orifices in the bottom of the tink.-^ F B * 

' W %!lt th pZ^ f 7or rC el^y U,e W 

pup. frocess for extracting resms from. _ D 

Rosenblum, L. Breoh and E. Tyborowski Fr ’ Pst' 
460,472, July 17, 1913. V kl ' Fr - Pat - 

^E wood Is digested for 1—5 hours at about 110* C with 
water containing solvents of resin capable of foJ-mte. 

both^8Nura°t Tk* so,uti °n of ammonia or a mixtureof 
both re«ente. Kie regent, are employed in proportion 
of 0-5 2 per oent. of the weight of the wood._J. fIb. 


Cl. VI—BLEACHING; DVEING, Ac. Cl. VIL—ACIDS; ALKALIS, Ac. 


(Jan. 15, 1814. 


Celluloid, acetyl-cellulose and the like articles ; Process for 

cleaning and renewing -. A. Pitechel, Leitmeritz, 

Austria. Eng. Pat. 18,105, Aug. 8, 1913. Under Int. 
Conv., Jan. 20, 1913. 

Celluloid articles which have become dull are immersed 
for a short time in “ English sulphuric acid ” at the 
ordinary temperature, washed, dried and preferably, but 
not necessarily, steeped in strong alcohol for 15—30 
minutes, being finally varnished with ono or more coats 
of camphor-collodion.—J. F. B. 

Plastic material [from soy beans] capable of replacing 
celluloid, suitable for finishing, spinning and weaving ; 

Transparent , flexible, non-inflammable -. P. J. Con- 

tant and J. B. F. Porrot. Fr. Pat. 461,007, Aug. 1,1913. 
The latex of the seeds of Soja hispida is treated with 
bases, e.g., ammonia, soda or pyridine in the proportion 
of 5—10 grms. por litre; 10—15 grms. of a mixture of 
acetic, lactic, phosphoric and nitric acids are added at 
a temperature of 35° C. The material is then heated to 
boiling in a solution of aluminium sulphato and the 
reaction is allowed to proceed for 2—8 days. The plastic 
product obtained is gelatinised by solvents, such as 
pyridine, acetic acid and resorcinol and may be hardened 
oy formaldehyde.—J. F. B. 

Acetylcellulose ; Process for spreading coalings of —-— on 
fabrics or other materials. Act.-Gos fur Anilin-Fab- 
rikation. Fr. Pat. 461,058, Aug. 2, 1013. Under Jut. 
Conv., Nov. 15, 1912. 

The material is coatod with a solution of acetylcellulose 
or nitro-acotylcelluloso in a mixture of 90 parts of tetra- 
chloroethano and 10 parts of amyl alcohol or fusel oil. 
As the two solvents evaporate at an approximately equal 
rato, the uniform distribution of the coating is facilitated. 

—J. F. B. 

Esparto grass, etc., for paper making ; Bleaching of ——. 

F. W. Dobson, Tamworth. Eng. Pat. 27,188, Nov. 26, 
1912. Addition to Eng. Pat. 3181, Feb. 8, 1911 (this 
J., 1912, 225). 

Esparto grass, boiled and washed in the usual way, is 
brought into a dry or semi-dry condition and then intro¬ 
duced into a revolving drum previously charged with a 
mixture of concentrated bleaching liquor and water, the 
proportions being such that no subsequent draining of the 
bloached mass is nocossary.—J. F. B. 

Beating engines for paper making and the like. R. Marx, 
London. Eng. Pat, 9049, April 17, 1913. 

An engine of the Hollander type lias a trough with parallel 
sides and semicircular ends, a wide midfoather with side 
and end walls parallel to the side and end walls of the 
trough, and a floor sloping downwards and outwards 
from the back-fall to a point near the front rise, whilst its 
Inclination to the vortical wall of the midfeather gradually 
decreases. The pressure of the roll is counterbalanced 
by lovers and sliding weights.—J. F. B. 

Paper pulp; Treatment of -. [Beating engine.] R. 

Marx, London. Eng. Pat. 10,353, May 2, 1913. 

In a beating engine two rolls are providod, one on each 
side of the midfoather, the rolls being driven independently 
and capable oi separate adjustment as to pressure. The 
cross-seotion of the trough is narrowed about the ends of 
the midfoather but widens out in front of each roll. Ono 
roll may be built up of basalt lava or equivalent material, 
the other being furnished with ordinary beating bars’ 

—J. F. 11. 

Process for the clarification of effluents. Ger. Pat. 266,998. 
See XIXb. 


Preparing aseptically-steriU thread and bandages. Ger Pat 
266,953. See XX. 


VI.—BLEACHING; DVEING; PRINTING; 
FINISHING. 

Dyeing cotton with basic dyestuffs ; Composition of the lake 

produced in -. A. Sanin. Kolloid-Zeits., 1913, 5, 

305-310. 

The author has shown previously (this J., 1911, 633) that 
basio dyestuffs and tannin form definite chemical com¬ 
pounds if excess of the dyestuff be used, and adsorption 
compounds in presence of excess of tannin. The same is 
true in the ca.-.o of the interaction of tannin and tartar 
omotic, a compound (C u H,Oj) 2 SbOH, being formed in 
cold dilute solutions if excess of tannin bo avoided. In 
dyeing cotton with basic dyos the necessary conditions 
for the formation of definite compounds are present, and 
oxperimonts with Chrysoidino, Magenta, Crystal Violet, 
Safranine, and Victoria Blue showed that compounds are 
formed, 1 mol. of thodyostuff (chloride) combining with 
1 mol of the antimony-tannin compound, with elimination 
of hydrochloric acid,—A. S. 

Patents. 

Per compounds ; Process for washing and bleaching with 

alkaline solutions of -. Chein. Werkc vorm. H. Iiyk, 

F. L. Schmidt and R. Griiter, Berlin. Eng. Pat. 9247. 
April 19, 1913. 

The addition of small quantities of a compound of tin or 
titanium to solutions of per-salts, such as sodium per¬ 
borate, employed for washing and bleaching, renders 
tlio solution more stable on heating. For instance, a 
solution of 0-2 part of sodium perborate in 200 c.c. to which 
is added 0 01 part of SnCI,.3H,0 or 0-02 part of Ti(S().)„ 
may be heated at 80°—85° C. for over 30 minutes with 
very slight loss of active oxygen.—J. F. B. 

Dyeing machines. J. Farrar, Halifax, and A. R. White¬ 
head, Leeds. Eug. Pat. 28,245, Dec. 7, 1912. 

In dye vats of the type in which the vat is divided into a 
circulating chamber and a compartment for tho material 
(yarn), a pipe is fitted which communicates from outside 
tho vat with a point in tho circulating chamber near the 
circulating paddles, and whioh serves for tho addition of 
dye liquor to the vat in such a way that the freshly added 
dye liquor is rapidly mixed with the liquor already in the 
vat.—J.B. 

Dyeing with dyestuffs insoluble, in water or water-insoluble 

leuco compounds of dyestuffs; Process for - R 

Wedekind und Co. m. b. H„ and M. Iljinsky, Uerdingen' 
Germany. Eng. Pat. 27,391, Nov. 28, 1912. 

See Fr. Pat. 451.533 of 1912; this J., 1913, 598.—T. F. B. 

Fai a hanks and the like-, Apparatus for treating - with 

liquids. B. Tnufer anil L. Hermsdorf, Chemnitz, 
Saxony. Eng. Pat. 12,834, Juno 2, 1913. 

See Fr. Pat. 458,047 of 1913; this J., 1913,1007.—T. F. B. 

Fairies; Process of producing patterns on -. M. 

Freiberger, Budapest, Austria-Hungary. U.S. Pat 
1,080,433, Dec. 2, 1913. 

See Eng. Pat. 13,896 of 1908; tbia J., 1909, 472.—T. F. B. 

Fabrics and the like ; Process for waterptoofing -. 

H. and G. T. Oliver. Fr. Pat. 460.220, July 10,1913. 

See Eng. Pat. 21,697 of 1912; this J., 1913, 941.—T. F. B. 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Chromic arid; Neutralisation of -. L. Margaillan. 

Comptes rend., 1913, 157, 994—995. 

The progressive neutralisation of chromic acid by sodium 
hydroxide was followed by the electrometer method, 
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using an electrode of platinum saturated with hydrogen. 
The E.M.F. curve was interrupted by two almost vertical 
portions (instead of one, as with sulphurio acid), corres¬ 
ponding respectively to the addition of one and of two 
equivalents of alkali.—F. Sodn. 


Selenious acid; Colourimetric delermirmtion of traces of 

.-. J. Meyer and W. von Garn. Z. anal. Chem., 

1913, 58, 29—33. (See also this J., 1913, 825.) 
Selenious acid liberates iodine from acidified pctassium 
iodide solution, the colloidal selenium which separates 
intensifying the colour : H l SeO s +4HT=2J s -i-3H a O+Se. 
Five e.c. of the solution to bo testt d, and 5 c,c. of a standard 
solution, respectively, are placed in 100 c.c. graduated 
cylinders provided with a stopcock near the bottom. 
70 c.c. of purest distilled water, one drop of a protective 
colloid (e.g., gum arabic) and 5 c.c. of 6 per cent, hydro¬ 
chloric acid are then added to each cylinder, and after 
careful mixing, the volume is made up to 99 c.c. One c.c. 
of 50 per oont. potassium iodide solution is stirred in and 
after 5 minutes the colours are matched by withdrawing 
a suitable quantity of liquid from the cylindor ir. which 
the colour is strongest. Selenious acid can be determined 
bv this method in i olutions containing one part in 1,000,000. 

3 —W. K. S. 


Thiosulphates; Volumetric determination of - in 

presence of sulphites. J. Bodnar. Z. anal. Chem., 
1913, 53, 37—41. 

When silver nitrate is add< d to a solution containing 
thiosulphate, the silver thiosulphate first formed changes 
into sulphide : Ag2S 2 0 3 +H 2 0=l! S! S0 4 +Ag 2 S, one half 
of tho sulphur of the thiosulphate being converted into 
sulphuric acid. This reaction takes place on standing 
some time cold, any sulphite present gives silver sulphite 
which is only decomposed on coiling. 5—10 c.c. ( i.e ., an 
excess) of 2 per cent, silver nitrato solution is diluted with 
60—70 e.c. of water in a 100 c.c. flask, and tho 
solution to he examined is added under constant 
agitation. The flask is bhaken until tho black precipitate 
has gathered and the liquid is perfectly clear. The 
volume is then made up and the excess of silver precipi¬ 
tated in 50 c.c. yf the filtrate with sodium chloride ; the 
titration is done with iV/20 alkali and methyl orange. 
The process may also be used for standardising sedium 
thiosulphate ; chlorides do not interfere.—W. R. S. 


rapidly; the condensed zirconium chloride was con¬ 
taminated by traces of calcium and magnesium chlorides, 
but was obtained pure by re-distilling at 600° C. Emerald 
was not attacked at temperatures up to 1400° C. The 
action of phosgene at high temperatures was found specially 
useful for tho determination of thorium in monarite and 
for the preparation of anhydrous chlorides, e.g., uranic 
chloride from uranite.—A. S. 

Alkaline earth metals ; New compounds of nitrogen and 

hydrogen with -. F. W. Dafert and R. Miklauz. 

Monatsh. Chem., 1913, 84, 1685—1712. 

By the action of nitrogen or of hydrogen on the pure 
metals obtained by the method of Guntz (this J., 1910, 
1389) the pure nitrides or hydrides were obtained. All 
the nitridoB would roact with hydrogen to form compounds 
of the formula M* S N 2 H 4 , and such compounds were 
actually isolated in the eases of calcium and strontium. 
The barium compound however reacted readily with 
hydrogen at a comparatively low temperature to give 
barium hydride and nitrogen. An appreciable quantity 
of ammonia was also evolved, and as the resulting barium 
hydride could be converted into nitride by heating in 
nitrogen, the method might perhaps bo used for tho 
synthesis of ammonia. All the metals, hydrides, and 
nitrides, when heated in a mixture of nitrogen and 
hydrogen, and tho hydrides when heated in pure nitrogen, 
yielded imides (M'NH), which became dark coloured on 
exposure to fight, probably owing to the reaotion 
4M'NH=M'(NH a ) 2 4-M' 8 N a . Imide formation was 
most prominent in the case of calcium and least so in the 
caso of barium. None of the imides were, however, 
obtained quite pure. The following tables give the tem¬ 
peratures at which the metals and their nitrides begin to 
react with nitrogen and hydrogen respectively:— 


Metal. 

Nitrogen. 

Hydrogen. 

Nitrides. 

Hydrogen 


°C. 

°C. 


°a 


410 

300 

Calcium .. 

230 


380 

215 

Strontium 

270 

Barium .. 

260 

170 

Barium .. 

800 


—W. H. P. 


Iodides ; lodomelric determination of -. E. MUller 

and G. Wegelin. Z. anal. Chem., 1913, 53, 20—28. 


Nitric oxide; Decomposition of - at high pressures. 

E. Briner and N. Boubnoff. J. Chim. Phys., 1913, 11 , 
597—631. 


The distillation of the iodine liberated from iodides 
by the action of oxidising agents, such as potassium 
iodate and sulphuric; acid, can lx; avoided by operating 
as follows: The solution contained in a stoppered 
fla^k is treated with 10 e.c. of 10 per cent, sulphuric acid, 
sufficient benzene to dissolvo tho iodine, ana an excess 
ot potassium iodate solution. Tho flask is well 
shaken, after which a solution of 4 grms. of dehydrated 
borax is added to neutralise the sulphuric acid. After 
renewed shaking, 3 grms. of potassium iodide crystals 
are added, and tho solution is titrated under constant 
agitation with N /10 solution of araenious acid (not thio- 
Bulphate), proceeding slowly towards the end.—W. R. S. 


Nitric oxide when highly compressed undergoes decom¬ 
position in two ways according to the equations : 2NO— 
N s -f-O a and 4N0=^2N a 0+0 2 , the second action pre¬ 
dominating particularly at low temperatures. The 
oxygen formed unites with the excess of nitrio oxide 
forming nitrous anhydride and nitrogen peroxide. The 
reaction velocity is proportional to the concentration (i.e., 
to the pressure) at a constant temperature, and since the 
observed velocities agree with the concentrations from 
50 to 400 atmospheres, it is justifiable to assume that the 
decomposition takes place although with extreme slowness 
at atmospheric pressure.—W. H. P. 


Phosphates and silicates ; Action of phosgene on natural 

-. J. Barlot and E. Chauvonot. Comptes rend., 

1913, 157, 1153—1155. 

In continuation of previous work (this J., 1911, 127, 694), 
the action of phosgene on phosphate and silicate minerals 
was studied. Vivianite and pyromorphite were attacked 
at 350° C., and at 500° C. the iron and lead were con¬ 
verted almost instantaneously into chlorides: 
3M0,P 8 0 5 +6C0Q 8 « 2POCl,+9CO t +3MCl t . Uranite 
was decomposed very rapidly at 800° C., uranic chloride 
(volatile) and calcium chloride being formed. Of natural 
silicates, thorite, gadolinite, and oerite were attacked at 
about 1000° C. and very rapidly at 1150* C., the chlorides 
formed being condensed in the oooler parts of the apparatus. 
Ziroon was not attacked until 1250° C. was reached, when 
the iron volatilised as chloride. On subsequently hf f fln g 
to 1300° C. in a current of phosgene, chlorination proceeded 


Hydrogen peroxide; Preservation of - by means of 

acetanilide . A. M. Clover. Amer. J. Pharm., 1913, 86, 
538—545. 

The addition of 0*05 per cent, of acetanilide to hydrogen 
peroxide solution increases the stability to such an extent 
that only about 2-7 per cent, is decomposed in 5 months. 
The presence of mineral acids and of salts of the alkalis 
and alkaline-earths has no influence on the stability of the 
peroxide solution; traces of copper and iron increase tha 
rate of decomposition.—W. P. S. 

Ytterbium; Decomposition of - into its elements. 

C. Auer von Welsbach. Monatsh. Chem, 1913, 84 , 
1713-1728. 

By fractionation of ytterbium the author isolated and 
purified the compounds of two constituent elements, 
cassiopeium Cp (At. wt. 175*00) and aldebaranium Ad 
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(At. wt. 173*00). From the original 600 grow, of ytter¬ 
bium oxide about 48 grins, of cassiopeium oxide and over 
200 firms, of aldebaranium oxide were obtained. 

—W. H. P. 


Radio-elements ; Behaviour oj - in precipitation re¬ 

actions. K. Fajans and P. Beer. Ber., 1913, 46, 
3486—3497. 

It has been shown previously (compare Soddy, this J., 
1911, 84) that radioelements which occupy the sarao place 
in the periodic system as ordinary clement* are ohomically 
identical with such elements and cannot be separated 
therefrom by any method of fractionation. Experiments 
with radium E and othor radioelements have now lod to 
the general rule that a radioelement will be precipitated 
in au cases where the chief element of its pleiade (the 
ordinary element occupying the same place in the periodic 
system) would be precipitated if preterit in weighablo 
quantities. For example, radium F., belonging to the 
bismuth pleiade, is precipitated in all cat oh whore bism uth 
(in greater concentrations) would be precipitated. Since 
it has been found that abnormal adsorption phenomena 
occur much less frequently than would be oxpeotod in 
these precipitation reactions of radio-elements, the general 
rule given affords a useful means of ascertaining the 
chemical nature of radio-elements. Experiments with 
radium A have shown that this is identical chemically with 
polonium and of the ordinary elements most resembles 
tellurium, not mercury, as has been supposed by Russell 
and by von Hevesy. In a solution containing univalent, 
and divalent morcury, together with bismuth, if the latter 
be precipitated as phosphate in strongly acid solution, it 
carries down radium A quantitatively, thus separating it 
from morcury.—A. 8.. 

Radioactive substance* ; Volloidal solutions of — II. 
F. Paneth. Kolloid-Zeits., 1913, 13, 297—306. (See 
also this J., 1913, 789.) 

In acid solution all the radioelements examined dialysed 
with normal velocity, but in neutral solution, polonium 
and radium E, and in ammoniaeal solution, also thorium B 
dialysed vory much more slowly. In acid solution polo¬ 
nium and thorium B travelled almost exclusively to the 
cathode and in ammoniaeal solution to the anode ; radium 
and thorium X travelled to the cathode in both acid and 
ammoniaeal solutions. The particles whieli travelled to 
the anode wore retained by parchment to a much greater 
extent, than those which travelled to tho cathode. The 
colloidal particles of polonium and radium E in neutral 
solutions and of thorium B and radium 1) in ammoniaeal 
solutions must be extraordinarily small, for acid, neutral, 
and ammoniaeal solutions all appeared alike when 
oxaminod ultramicrosoopieally.—A. S. 

Phosphorus; Modifications of -. A. Stock and E. 

Stamm. Ber., 1913, 46, 3407—3613. 
Phosphorus vapour when superheated and then cooled 
rapidly, condensod partly as red phosphorus (see this J., 
1912, 686). Experiments at different temperatures and * 
pressures designed to ascertain some relation between the 
degree of dissociation of the phosphorus vapour and the 
quantity of red phosphorus deposited gave inconclusive re¬ 
sults quantitatively, but qualitatively the procoss apj)eared 
to comprise first dissociation: P^P,, and then 
union of P 4 and P 8 mols. to form inols. of red phosphorus: 
»P f d-yP 4 =P2*+4i. Red phosphorus exists in the form 
of vapour, for when heated, with exclusion of light, to 
280*—400° C.i it distilled and the condensed product in 
the cooler part of tho tube always consisted to a small 
oxtent of tho red modification; Hittorf's crystalline 
phosphorus yielded colourless distillates at 300°—360° C. 
and also when the vapour was hoated to 600° C. Con¬ 
trary to Arctowski’s statement (Z. anore. Chem., 1896, 
18, 825), red phosphorus when free from wnite phosphorus 
and heated in a vaouum (i.e., with exclusion of air and 
moteture) was not peroeptibly volatile at 100° C. or even 
at 800* C. The description of Hittorf's phosphorus as 
"metallio phosphorus is quite erroneous i the pure 


product wob practioally a non-conductor of eloctricity 
(See also Wahl, this J., 1913, 288.)—A. S. 

Decomposition of betaine by caustic potash. Preparation 
of hydrocyanic acid by the destructive distillation of beet 
molasses by the Dessau process. Albers. See XVII. 

Study of the Pemberton-Kilgore method for determination 
of phosphoric acid. Hibbard. See XXIIL 

Volumetric determination of potassium xanthate [and 
mercury]. Holinberg. See XXIIT. 

Patents. 

Sulphuric anhydride ; Manufacture of —-- by the contact 
jjrocess. Farbenfabr. vorm. F. Baver und Co. Fr. Pat. 
460,074, July 5, 1913. Under Int. Conv., July 13, 1912. 
Compounds of silver and vanadium are employed ay 
catalysts. For example asbestos is impregnated with 
ammonium metavanadate, then treated with silver 
nitrate, and washed. Using asbestos containing 20 per 
cent, of silver vanadate, tho sulphur dioxido present in 
burner gases is, it is stated, converted almost quantita¬ 
tively into sulphur trioxide at about 620° 0.—A. S. 

Ammonia [from nitrogen J; Production of -. K. \V\ 

Wallace and E. Wussmer, London. Eng Pat. 18,450. 
Aug. 10, 1912. 

Magnesium or other suitable na tal is converted into 
nitride, and this is divided into two portions, ono of which 
is treatod with hydrogen sulphide to form sulphide and 
ammonium sulphide, and the other with hydrochloric 
acid to form chloride ; the sulphide and chloride are then 
oloetrolysed together and tho metal obtained again con¬ 
verted into nitride, and bo on, the sulphur and chlorine 
and /or chlorides of sulphur also produced by electrolysis 
being treated to form hydrogen sulphide and hydrochlorio 
acid. Chloride may, if desired, be introduced from an 
outside source and only |>art of the metal converted into 
nitride.—F. Sodn. 

Hydrogen and ammonia ; Manufacture of -. J. V. 

Johnson, London. From Badische Anilin uud Soda 
Fabrik, Ludwigshafen-on-Rhino, Germany. Eng. Pat. 
26,770, Nov. 21, 1912. 

Carbon monoxide and steam are euusul to interact at 
300°—600° C. under a pressure of 4—40 atmospheres in 
the presence of a catalyst, such as iron, nickel, or the like, 
with the production of carbon dioxide and hydrogen, the 
former Wing removed by absorption, and the compressed 
hydrogen being ready for the synthetic production of 
ammonia under pressure.—O. R. 

Chlorides of the alkali metals; 'Treatment of - for the 

obtainment of useful products therefrom. J. A. Kendall, 
London. Eng. Pat. 20,896, Nov. 22, 1912. 

An alkali chloride is heated to about 1100° C. in a nickel 
or cobalt vessel in the presence of steam and finely 
divided molybdenum or tungsten. Hydrogen and hydro- 
chloric acid are evolved, and the alkali molybdate or 
tungstate also formed is reduced in a Becond stage of the 
process by means of carbon at 1200°—1300° C. The 
products of the second stage are alkali metal vapour, 
carbon monoxide, and metallic molybdenum or tungsten, 
the latter being then used to treat a fresh charge of alkali 
chloride. The alkali metal vapour may be condensed, 
oxidised in tho presence of carbon monoxide to form 
alkali carbonate, or used for the production of cyanides. 

—O. R. 

Ammonium sulvhaie; Saturator for the recovery of ——. 
C. Otto und Co. Gob, m. b. H. Fr. Pat. 469,219, 
June 13, 1913. 

A cylindrical aaturator, a, with a truncated, conical 
bottom, 6, and a dome-ihapod cover, e, la provided with 
an overflow, e, and an ejector, k, which trantfers the 
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deposited ammonium sulphate to the funnel-shaped 
vessel, l. The mother liquor escaping from the overflow, 
e, and from the vessel, l, runs into a receptacle, h, from 



which a pump, i. returns it to the saturator. As soon as 
the vessel, I, is full of wet salt, the latter is introduced 
into a hydro -extractor, »a, and centrifuged. Two con¬ 
centric cylinders divide the saturator into annular com¬ 
partments, «, and p, these being bounded at the top by 
the truncated cone, d. The gases enter at /, pass below 
he level of the liquor at o, and am deflected upwards 
by the baffle cylinder, a, which also serves to prevent undue 
agitation of the liquor near the overflow. Passing up- 
waids into the space, p, the gases arc freed from adhering 
liquid by the walls, d and t, and Anally impinge horizontally 
against the central, vertical tube, and so out of the apiar- 
atus through g. The velocity of the issuing gases is so 
small that any traces of accompanying mother liquor fall 
bark from g into the saturator,—0. R 


hlect.rolysis of halogen alkalis ; Process and apparatus for 
S' 0 ”™ 3 und Halske A.-G., Berlin. Ene. 

1B13 *®’*®*’ ^ u 6 - ®> 1013- Under lilt. Conv., Feb. 20, 

In the electrolysis of alkali hajidcs in apparatus on the 
hornsmtal diaphragm principle,” a valve is arranged in. 
the outlet passage of the cathode space, and the hydrogen 
is maintained under slight pressure, which is almost 
sufficient to counteract the hydrostatic pressure of the 
oieotrolytc above the diaphragm. The speed of filtration 
is thus regulated and made to correspond with the eleotrio 
current used, the prooess allowing of the employment of 
a very thin filtering medium, such as asbestos fabric. 

—O. R. 


Ftnocyanidea ; Production of -.. [Recovery of hydrogen 

2wtfc!^r M ' ] ^ H ' toleman - E^ Fat. 

Coke-oven or other gases containing hydrocyanio acid 
tlwough a tower packed with lumps o/Seveland 
iron are or other native ferrous compound, through whioh 
0i * odi " m ow'bonate or othe^suitaUe 
*° °* iQn . OT wspension, and the remhiiu alkali or 


Cyanides; Impts. in the process of Margueriltc and 

Sourdeval for ths manufacture of - . F. Grot, P. 

Goissedet, F. Bouchardy, and M. Fossier. Fr. Pat. 
460,684, July 23, 1913. 

A mixture of 8 parts of barium oarbouatc, 3 of oarbon 
(petroluem coke or anthracite), and 2 of tar is moulded 
into balls and theso are heated to 600° C. in gas retorts to 
reoover the tar by distillation. The balls are then plaoed 
in an eleotrio furnace heated to 1000° C., and subjected to 
the action of a gas containing nitrogen, e.g., producer gas 
or air, whereby barium cyanide is produoed. The fumaoo 
is an inclined cylinder; at the ends of the middle reaction 
zone are two lings of oarbon electrodes, with intermediate 
electrodes for use at the beginning of the heating; the 
charge itself serves to conduct the current when it beoomes 
hot. The cyanide may bo subsequently decomposed by 
steam, with the evolution of ammonia anu carbon monoxide 
and formation of baryta for use again in the prooess. 

—A. 8. 

Aluminium-bearing materials ; Treatment of - [for the 

manufacture of aluminium hydroxide ]. II. P. Bassett, 
Catonsville, Md. U.S. Pat. 1,079,589, Nov. 25, 1913. 
Clay, felspar, slate, or the like, 5 paits, sodium carbonate, 
3 parts, and sodium sulphate, 2 parts, are heated together, 
the soluble portion of the product is carbonated, "and the 
precipitated aluminium hydroxide ib recovered.—O. E. 

I Alumina; Purifying -. (1) H. F. Chappell, Nev 

York. (2) G. E. Cohen, Brooklyn, N.Y., Assignor to 
H. F. Chappell, New York. U.S. Pats. 1,079,899 
and 1,079,900, Nov. 25, 1913. 

(1) Alumina is freod from accompanying silica by first 
j heating it to a temperature which renders alumina insoluble 
[ in hydrofluoric acid, thon subjecting it to the action of 
I hydrofluoric acid and water, and finally heating above 
| 600° C. (2) Alumina is heated to a temperature which 
renders it insolublo in ammonium bifiuoride, this reagent 
being then usod to free tho alumina from accompanying 
silica.—O. R. 

Nitrous vapours; Absorption of - by lime. A.T. Schloesing. 

Fr. Pal. 460,328, Oel. 2, 1912. 

The nitrous vapours present in hot gases coming from 
an electric furnace arc absorbed by means of quicklime 
at 300°—100° C., the quicklime being produced by burning 
limestone, cithor in fragments or in agglomerates, by 
means of tho hot gases containing the nitrous vapours. 


Sulphate furnaces ; Scrapers for agitators in -. Farb- 

werke vorm. Meister, Luoius, und Briining. Fr. Pat. 
400,484, July 17, 1913. Under Int. Conv., Feb. 14, 
1913. 

Claim is made for tho use of scrapers of refractory, acid- 
resistant stone. In the example ehown, the scrapers 
are pieces of stone of ohisel-shape, fixed in supports by 
means of wedges and attached to the arms of the agitator 
by moans of bolts.—A. S. 

Sulphur dichloride; Manufacture of -. Verein 

Chemischer Fabriken in Mannheim. Fr. Pat. 460,565, 
July 21, 1913. Under Int, Conv., July 30, 1912. 
Sulphur diohlorido is prepared by the action of chlorine 
on sulphur, sulphur monochlondc, or other sulphur 
compounds, at the ordinary temperature, in presence of a 
oatalyst, especially iron filings. Other substances whioh 
may be used as catalysts are cobalt, nickel, aluminium, 
manganese dioxide, anhydrous calcium chloride, and 
iron ohloride.—A. 8. 

Thorium: Separation of — —from other rare earths. 

0. KnSfler und Co. Ger. Pat. 266,459, July 3,1912. 
Acid solution* of ths rare earths, especially snob as are 
obtained In the working up of monamts, an treated with 
sabadc add, whereby thorium is precipitated. (See alto 
this X, 1912, 381.>-A 8. 
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Per-salts; Manufacture of -. Chem. Worko vorm. 

Dr. H. Byk. Gor. Pat. 206,517, Juno 24,1911. Addition 
to Ger. Pat. 248,683. 

The preparation of, for instance, calcium perborate by the 
interaction of sodium perborate and a calcium salt, as 
described in the chief patont (see U.S. Pat. 999,497; 
this J., 1911, 1057) is carried out in presonco of such a 
quantity of hydrogen peroxide that the concentration 
of the latter remains above 10 per cent. The sodium 
porborate is preferably dissolved in concentrated hydrogen 
peroxide, which precipitates the small quantities of com¬ 
pounds of heavy metals always present and which have 
a prejudicial ofTecl on the stability of tho per-salts. After 
filtering, the solution is treated with a solution of a calcium 
salt. Tho hydrogen peroxido prevents appreciable 
hydrolysis of the precipitated calcium perborate.—A. S. 

Potassium carbonate ; Manufacture of -- by the inter¬ 

action of potassium sulphate and sodium carbonate. 
Held burg. A.-G. fur Berg ban, bergbauliche und audore 
indust riel le Krzcuguissc. Ger. Pat. 206,780, Jan. 11. 
1913. 

Potassium sulphate is treated, in aqueous solution, with a 
largo excess of sodium carbonate, at 35°--40 u C., whereby 
there are obtained a solution of potassium carbonate 
and a double potassium-sodium sulphato, of approxi¬ 
mately the composition, Na -! iS0 4 ,2K 2 S0 4 .—A. 8. 


! to increase the porosity. For example, dry precipitated 
j ferrous carbonate may be made into a plastic mass with 
lime, water, potassium hydroxide, and ferric nitrate, and 
the mixture driod and heated to 500° C. A reaction 
temperature of preferably not over 600° C. is maintained 
by adjusting the temperature of the gases before they 
enter the contact chamber.— F. Sodn. 

Iodine, from caliche; Recovery of - and the prevention 

of corrosion of plant during concentration of caliche. 

H. L. Sulman, H. F. K. Picara, and Salts Extraction 
! Syndicate, Ltd., London. Eng. Pat. 20,050, Nov. 13, 

1912. 

Loss of iodine and the corrosion of vats, etc., during the 
: concentration of caliche liquors is prevented by treating 
i theso, preferably kept slightly alkaline, with sodium thio¬ 
sulphate solution or other reducing agent capable of re¬ 
ducing iodales lo iodides, and by adding a small quantity of 
neutral oil or hydrocarbon oil so aB to form a surface film. 
The vessel may also be connected with the negative polo 
I of an electric circuit, of which the positive pole is con¬ 
nected with an anode inserted in the liquid; a feeble 
current efficiently protects the cathode surface.— F. Sodn. 

Ammonium nitrate; Process of making - by the am- 

; monia-soda process. F. A. Freeth, Great (Vosbv, anu 
i H. E. Cocksedge, Ixuidon. U.S. Pat. 1,081,107, Dec. 9, 

1913. 


Gases [ oxygen ] from solids ; Apparatus for obtaining -. 

(’. Weston, London. Eng. Pat. 25,320, Nov. 5, 1912. j 
The apparatus is a modification of that described in Eng. 
Pat. 15,000 of 1908 (this J., 1909, 884). Tho retort is J 
provided with cylindrical inlot and discharge throats j 
through each of which pa^es a rotary stopper of screw j 
or disc form, mounted on an axial shaft; the material 
itself forms a seal while being movod into or from the 
retort. A ]>orf orated plate beneath the upper cover serves 
us a secondary seal, and arms are provided for sweeping 
the material through tho perforations into the body 
of the retort, in which is a number of distributing arms, 
BUpor posed spirally. The material is discharged from the 
retort on to an adjustable platform, which may ho hollow j 
for heating or cooling purposes, and passes between ! 
crushing rolls, oontainod in a casing, to an open trough j 
and elevator, thence to a rotary sorting table, and again I 
into tho retort if desired. Steam is supplied through I 
nozzles at tho base of tho retort and gas withdrawn above ! 
by a pij>e terminating internally in an upward liend covered j 
by a cap. Tho retort is heated by a spiral surrounding I 
flue connected with tho boiler furnace.— F. Sodn. 

Hydrogen and oxygen ; Production of - by electrolytic 

processes. The Knowles Oxygen Co., Ltd., and R. W. 

Grant, Wolverhampton. Eng. Pat. 1812, Jan., 22 1913. 
The electrolyte is made to undergo a preliminary electro¬ 
lytic purification, generally with a current of low density, 
before }Missing to tho cells for the production of oxygen 
and hydrogen. For this purpose, it may be passed 
at a suitable rate through a tank having a number of 
vortical baffle-plates functioning as weirs, of diminishing 
height towards tho outlet; those serve as positive clec- 
trodos, and corresponding suspended plates between 
them act as negative electrodes. After the preliminary 
treatment, the cloctrolyto passes preferably to settling 
tanks.— F. Sodn. 


See Eng Pat. 10,455 of 1910; this J., 1911,1013.—T. F. B. 

Ammonia-soda; Process for making - . A. Clemm. 

Fr. Pat. 460,837, July 28, 1913. Under Int. Conv., 
Dec. 3, 1912. 

See Eng. Pat. 10,470 of 1913; this J., 1913,1006.—T. F. B. 

Perborates ; Process for the electrolytic manufacture of -. 

K. Arndt, Oharlottcnburg, Assignor to Chrm. Fabr. 
Griinau, Landshoff und Meyer A.-G., Griinau, Germany. 
U.S. Pat. 1,081,191, Dec. 9, 1913. 

See Eng. Pat. 12,530 of 1913 ; this J., 1913, 910.—T. F. B. 

Metallic oxides ; Process for the jrroduction of light volu¬ 
minous - specially suitable for catalytic reactions. 

F. Bedford, Sleaford, and E. Erdmann, Halle, Germany. 
Eng. Pat. 27,718, Dec. 2, 1912. Under Int. Conv., 
Dec. 18, 1911. 

See Fr. Pat. 451,155 of 1912 ; this J., 1913, 002.—T. F. B. 

Rilwgcn oxides ; Ap[ratalus for the preparation of -. 

J. S. Island. Fr. Pat. 400,557, July 21, 1913. 

See Eng. Pat. 11,363 of 1912 ; this J., 1913, 909.—T. F. B. 

Hydrogen ; Manufacture of -. J. Y. Johnson, London. 

From BadiBcho Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Germany. Eng. Pat. 27,955, Dec. 4, 1912. 
See Fr. Pat. 459,918 of 1913 ; preceding.—T. F. B. 

„ Hydrogen and oxygen from xoater ; Apparatus for indus¬ 
trially jtroduciwj - by electrolysis. Soc. Anon. l’Oxhy- 

drique Franfaise, Paris. Eng. Pat. 18,818, Aug. 19, 
1913. Under Int,. Conv., Sept. 21,1912. 

J See Fr. Pat, 459,967 ol 1912; this J., 1913,1150.—T. F. B. 


Hydrogen from water-gas or other gas containing carbon i 

monoxide ; Process for the production of -. Badische 

Anilin und Soda Fabnk. Fr. Pat, 459,918, July 2, ! 
1913. Under Int, Conv., July 23 and 24, 1912, Feb. 14 
and 10, 1013. 


Graphite from worn-out crucible* ; Method of recovering -. 

A. Teichniann, Zeitz, Germany. U.S. Pat. 1,080,085, 
Dec. 2, 1013. 

See Ger. Pat. 263,053 ol 1912 j this J., 1913,1068.—T. F. B. 


Tan gas is passod, with an oxoess of steam, over heated VI1L — GLASS i CERAMICS, 

finely divided metals of tho iron group, especially iron, 

oobalt, and nickel, or thoir oxides, and the carbon dioxide ^laye [: Clarification of -J. A. Miintz and H. 

formed is eliminated from the gaseous reaction product. Gaudechon. Comptes rend., 1913, 157, 968—974. 
The catalyst is best prepared by the addition of appro- StrariNSioss of clays of known concentration were a owed 
pnate diluents or binding agents, organio or inorganio, to settle in cylinders Df 1 litre capacity, under identica oon- 
which may he such as to give off gas on heating so as 1 ditions, for varying periods, and the proportion of suspended 
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matter disappearing per hour from the uppermost 250 c.c., 
determined Clays from different sources (prepared by 
Schloesing’s method) varied considerably as regards their 
relative content of partioles of any given dimension, the 
rate of deposition diminishing with time in a characterutic 
but often irregular manner, and comparative experiments 
carried out in an electrio field led to similar conclusions, 
although in this case it was the smallest particles which 
were the most rapidly deposited. It is suggested that 
fractional deposition, under arbitrary conditions, might 
form ft basis for the classification of clays. — F. Sodn. 


Porcelain ; Soft artificial , frit or French -. A. Granger. 

Bull. Soc. d’Encour., 1913, 120, 19f> —247. 

A history of the origin and development of the various 
forms of porcelain, with special regard to those of Franco 
and of Sevres. 

Modern soft porcelain, dates from 1879, when La nth 
found by analysis that the composition of tho ware varied 
considerably with the firing temporalure, owing to vola¬ 
tilisation of alkalis. It was decided to use a n orc acid 
frit, and Stas glass which has the composition : Si0 3 77, 
CaO 10*3, K a O 7*7, Na 2 0 6*05 per cent., was employed, 
while the marl was replaced by a mixture of chalk and 
Drcux clay. Tho figures for tho body mixing were: 
Hand 49, Stas glass 27-5, chalk 10-60, Drcux clay 0-80. 
The chemical composition was : SiO a 80*31, A1 3 0 3 2-62, 
CaO 13-27, R 2 0 3-8 ; which meant that nearly 5 per cent, 
more silica was introduced at the expense of the lime and 
alkalis. More recent mixings, used for ware exhibited at 
the 1900 Exposition, are:—Sand 33, Stas glass 40, chalk 14, 
I)reux clay 7 ; with a glaze formula : 0-46 Na. : 0, 0-54 PbO, 
2-5 SiO s . The ware is fired at cone 4 instead of at cone 7, 
like Lauth’s mixing. Still more recently, kaolin has been 
substituted for Droux clay, but the eompo-iition is not 
published. This new ware is callod soft kaolin porcelain. 

—H. H. S. 


Patents. 

Glass carboys ; Manufacture of -. A. Schiller, Berlin- 

Schoneberg, Germany. Eng. Pat. 13,827, June 14, 1913. 
An upper, two intermediate, and a finishing mould are 
successively used for mechanically blowing glass carboys. 
The wads of the finishing mould form the natural extension 
of the outline of the upper mould, and tho two inter¬ 
mediate moulds can bo raised into position from below, 
one being slightly wider than the other. The strong 
lateral projection of tho carboy next to the neck is thus 
formod in tho preliminary moulds in the oarly stages of 
blowing, and the vessol receives its final shape in tho 
finishing mould without acquiring a “ waist.”—O. R. 

Ceramic products moulded under great pressure ; Process 
of treating and moistening clays allowing the omission 

of drying of - . G. Hidoux and J. Bernheim. Fr. 

Pat. 460,803, July 28, 1913. 

A process of semi-dry moulding of clays and other morS 
or less plastic materials, which consists in preparing theso 
materials by disintegration, artificial drying, grinding 
and sifting and then moistening thorn by means of a spray 
of water so as to prevent the formation of moist lumps. 
The moistening apparatus consists essentially of a tray 
turning horizontally on its axis so that a layer of the 
material is passed under the orifices of the sprinkler 
and then through juxtaposed ploughs, which ensure 
mixing of the material without any compression or 
agglomeration; the ploughs are preferably arranged 
in several rows so that the blades of one are zig-zagged 
with those of the preceding. The clay is moistened with 
water atomised by compressed air. Clay for the manu¬ 
facture of bricks, tiles, etc., is thus obtained, containing 
from 8 to 11 per oent. of water, in a pulverulent condition 
and free from moist lumps, so that the products obtained 
by compression of the powder in closed moulds can be 
«“■**»*£ transferred to the kiln without intermediate 
drying.—W. a H. 


Enamelling; Process and firing oven more especially 

applicable to -. O. Zahn. Fr. Pat. 460,104, July 7, 

1913. Under Int. Conv., Sopt. 25 and Oct. 10, 1912, 
and Feb. 26, 1913. 

To suppress heat at certain points where it would bo 
injurious to enamelled objects fired in a muffle oven, 
the excess heat may bo absorbed by accumulating material 
or by special cooling devices at these points, or the heat 
which surrounds the muffle may be prevented from 
acting on the cover, or part of the muffle—specially tho 
cover—may bo treated differently with regard to local 
heating. These objects are attained by prolonging 
the side walls of the muffle up to tho arch of the heating 
chamber, by shielding the cover of tho muffle with an 
insulating material to prevent radiation of heat towards 
the interior; by diminishing the radiation from the hot 
gasos through the side walls towards the upper part 
of tho mufflo by moans of insulating or other material 
or by curving tho.walls outwards; by the provision 
of a cooling conduit, or a space connected with a cooling 
chamber by suitablo valves, above the mufflo; and by 
applying heat only at certain points and not uniformly 
over the component parts of the oven.—W. 0. H. 


IX.—BUILDING MATERIALS. 

Portland cement; Influence of sodium bisulphite on -. 

H. Luftschitz. Tonind.-Zeit., 1913, 37, 1986—1987. 
Tests on mortar mado from [German] standard sand and 
Portland cement to which sodium bisulphite had been 
added gave tho following mean results :— 


1 2 c 

1 Sg 

Kilos, per Hq. cm. 

Tensile strength. 

Compression strength. 

Days. 

Days. 


7 

28 

28 (In alr| 
after 7) 

7 

! 

28 | 

28 (In air 
atter 7) 

i 

26*2 

20-8 

36-0 

210 

295 

352 

0*5 

21-0 

29-4 

41-2 

186 

239 

286 

1 

17-0 

24-9 

36-0 

128 ! 

188 

235 

2 

17-4 

20-0 

20-0 

83 i 

124 i 

152 

4 

18-0 

21-1 

18-1 

109 j 

133 

151 


Soluble calcium bisulphite is probably formod.— F. Sodn. 


Portland cement clinker ; The constitution of -. E. D. 

Campbell Tonind.-Zeit., 1913, 37, 1907—1910. 

A cylindrical disc of Portland cement clinker (about 
30 mm. diam., 18 mm. thick), with plane polished surfaces 
was placed between two thin, similarly polished discs of 
pure, porous magnesia. Two laigor magnesia discs (about 
30 mm. diam., 3—4 mm. thick) were placed above and 
below the smaller discs respectively, ana the whole com¬ 
bination, each section of winch had been carefully weighed, 
was heated in a gas furnace to 1475°—1575° C. for from 2J 
to 13 hours. The temperature, measured by means of a 
platinum-rhodium thermo-element, could be maintained 
constant within 10° C. At the range of temperatures in 
question Pierce had shown that the celite constituent of 
Portland cement clinker fused and was absorbed by mag¬ 
nesia, whilst the alite constituent remained solid and 
crystalline. The weight of the magnesia discs and their 
chemical composition after the treatment thus afforded 
means of determining the relative amounts and the approxi¬ 
mate chemical composition of alite and celite. The experi - 
mental results indicated that celite is a calcium aluminate, 
which fuses at a little above 1400° C. and in the fluid 
condition dissolves calcium oxide and calcium ortho* 
silicate, the former being the more soluble, and the two 
dissolving in fused oolite in accordance with the same 
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laws whioh hold good for saline solutions. Alite is com¬ 
posed mainly of o- or 5-calcium orthosilicate with calcium 
oxido and a certain amount of calcium aluminates and 
ferrites in solid solution. The amount of calcium oxide 
in solid sjlution depends on the total amount of bases 
present in the mass and on the elinkering temperature, 
but the solution limit is probably reached when the ratio 
CaO : SiO, is that required for the formation of tricalcium 
silicate.—0. R. 

Testing of cement. Precautions required. W. L. Gadd, 

Concrete Institute. “ Times ” Eng. SuppL Deo. 17, 
1913. 

The author drew attention to fallacies in somo of the 
recognised processes of testing Portland cement, especially 
in connection with the British standard specification. 

Time of setting. The standard sj>ecification stipulated 
that before any sample of cement was submitted to certain 
tests it “ should be spread out for if depth of 3 in. for 24 
hours in a temporature of from 58° to 84° F.” (14°—18° C.) 
The object appeared to bo to cool the cement to the normal 
temperature, and to obtain conditions similar to those 
governing cement which had lain in sucks or casks for two 
or threo woeks. Cooling could, however, bo very simply 
done without exposing the sample to air, and aeration was 
apt to lead to unreliable results in subsequent setting-time 
tests. Cement kept in sacks, under ordinary conditions 
of dry storage, became either slower or quicker in sotting, 
but the result could not be foretold. 

The setting time was differently affected when the same 
cement was aerated or stored in bulk in different localities 
or at different periods. Pure, dried air had no effect upon 
tho setting time of cement, but the effect of moist air free 
from caibonio anhydride was distinctly marked, while the 
acceleration of setting timo by absorption of carbonic 
anhydride was proved. 

Fineness. In regard to the British standard specifica- 
tion for the manufacture of wire cloth for sieves, many 
rolls of cloth which contained the stipulated number cif 
threads, of practically the correct diameter, were hope¬ 
lessly inaccurate for tho purpose of lifting cement, for 
fineness. The size or area of the holos in a sieve was the 
real standard and should be stipulated, the actual diameter 
of the threads, or thoir procit-o number per inch, being of 
secondary importance. Another point which appeared 
to bo overlooked was the size of tho sieve itself. A very 
finely ground sample gave 3’5 per cent, of residue on a 
* §£ 8,0V0 an( ^ ®P° r cent * 011 a xl naller one—a diffeieme 
of 37 per cent, of the total. 

Specific gravity.— -The s|H)cific gravity tost was still 
retained in tho British standard specification, and was 
considered to fulfil tho functions formerly attached to tho 
bushel weight tost—viz., to detect tho degree of burning to 
wmon the clinker had been subjected. The author agreed 
with the conclusions reached by Butler that tho specific 
gravity of cement was no indication whatever of proiwr 
calcination, but depended upon tho age of tho cement anil 
the opportunities it had had of absorbing water and car¬ 
bonic anhydride from tho air. In some specifications 
the specific gravity was directed to be taken after the 
cement had been dried at 1000° C., but this could have 
no effeot, the lowest temperature for the expulsion of 
oarbomo anhydride being 300° C. For certain doubtful 
cements the only reliable guide was a chemical analysis, 
and havmg this the specifjo gravity was superfluous. 

Standard sand. There was a somewhat general idea 
that tensile or crushing tests of cement with standard 
sand represented the best results of which the cement was 
oapable. This was erroneous. The use of standard sand 
merely gave results which were comparable. The standard 
sands specified in different countries and the results of a 
number of tests made with these were given in the paper, 
end from these it was shown that the crushing resistance 
of oanaiwto made from the same oement varied not only 
"S* * U ° "I th th « character of the aggregate. 

Peelin g with the autooUve teat, the author «aid it was 
Erdmeyer a high pressure steam test 
‘tout risf, and rejected by 
uSSS* wmlirtle end mi*, 

leading. Quite reoently the autoclave test had been sub¬ 


jected to critical examination both in the United States 
and in Canada, and the conclusions arrived at were that a 
case for its adoption had not been made out. 

Free lime. No theory connected with Portland cement 
had obtained a stronger hold than the idea that unsound- 
nesa of coment was due to free lime looked up within the 
particles of the ground material. Well-authenticated 
! facts wore directly opposed to the theory that expansion 
of coment was caused by free lime. The author’s view was 
I that unsoundness in cement was probably due to the 
j presence of an abnormal silioate, perhaps dicalcium silicate, 

I unstable compound, and slowly disintegrated with an 
; increase in volume. 

Road const) action ; Part played by water in macadam -.. 

W. G. Fearnsidcs. Trans. Surveyors’ Inst., 1913. 46. 

33—80. 

Watek is an essential constituent of all road constructions 
and, when present in excess, is most generally responsible 
for their automatic disintegration and decay. The road 
surface suffers more from mechanical abrasion by traffic, 
but the under layers are subject to continuous action by 
percolating or stagnant water. Roadstones consist 
largely of felspar, and the less siiicious the felspar the 
more soluble does it prove. Any rock which contains 
ferrous iion will be “rusted” as well as partially dis¬ 
solved, and lime when present in ro.-ks will be converted 
into calcium carbonate. Sulphides are oxidised to sul¬ 
phates, with production of somo free sulphuric acid. 
Solvent action is most destructive and rapid when calcium 
carbonate present as a cement holding other and less 
soluble mineial grains together is attacked. For this 
reason, cement stones from clay districts, calcareous grits, 
bastard limestones, Green-sand and even Kentish Rag 
make poor material for underlayers. Igneous rocks, if 
not partly weathered in the quarry, may be considered 
as immune for many years. The worst road-materials 
in common use are the slags, whether as surface or under 
layer. Turning from the solvent to the physical pro¬ 
perties of water, its binding power is an effect of surface 
tension, and for maximum efficiency the proportion of 
water should lie kept at the optimum. “ Potholes ” grow 
by the wear of traffic at those places where by local 
water-pockets the proportion of water is above the 
optimum. The road materials which, bound with water, 
are strongest are those wliich break into pieces with flat 
faces readily wetted by water, as for example Dei byshire 
limestone. Briquettes of crushed road-stone afford a 
convenient, method of testing its binding power. Rocks 
which have the lowest silica percentage give, when bri¬ 
quets d, the greatest tensile ard crushing strength. For 
use in drv climates, rocks whose strength attains a maxi¬ 
mum with little water arc suitable, while those which 
require moro water arc better fitted for tho damp atmo- 
sphere and frequent showers of hilly districts. The 
importance of cambering and draining the site is equal to 
that of arranging the configuration of the road surface. 
The effects of dew, especially of dew which distils from 
below, and of hoar-frost, precipitation of rain and the 
^humidity of tho atmosphere, emphasise the need of 
complete sub-crust drainage. Amongst solids whioh it 
does not wet, water acts as an insulator, and must be 
rigorously eliminated in the making of tar, pitoh, asphalt 
or bitumen macadam before stones and binder are brought 
together. Slag, otherwise a poor road material, acts well 
with these binders because, cooled from a state of fusion, 
it has no moist surface. The author suggests chemical 
drying by adding to partially dried stones a suitable 
proportion of quicklime or unslacked cement, in order 
that the tar or asphalt may make firm contact. In the 
subsequent discussion, some exoeption was taken to the 
author’s depreciation of slags.—H. H. S. 

Patents. 

Bitumen macadam. J. J. Ingham, Bradford. Eng. Pat. 
1459, Maroh 18, 1913. 

I.™’* *»• bitumen,mid 1 part 

? f » (<}«"«»» Pitch mind with petrol) are 

boiled together tor about two hour* end pound on to 12 
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parts of limestone or “ steel slag.” The mixture is turned 
over & number of times, allowed to stand for two days, 
and then turned over again, after whioh it is ready for 
application to road surfaoos, being preferably put dowu 
in three separate layers and well rolled.—0. R. 

Portland cement , Application of the icaste from sugar- 

refineries to the manufacture of an artificial -. Soc. 

Anon, des Etablisscments A. Maguin. Fr. Pat. 
460,438, Oct. 4, 1012. 

The fine state of division of the precipitated calcium 
carbonate produoed in sugar refining is speoially favour¬ 
able to the manufacture of cement. The waste matorial 
is forced into a settling tank and then carried by a screw 
conveyor to a battery of three mixers in which it is com¬ 
bined with the requisite quantity of day, and from which 
a pump forces the slurry into an agitator. This slurry is 
diverted into a rotary kiln provided with a lining of 
refractory bricks at the coolest part and of cement clinker 
at the hottest part. The kiln is fired with a mixture of 
powdered coal and air under pressure; this coal is obtained 
l>y making it pass, aft »r breaking, into a rotary drier 
and then into a grinding mill with two tubes from which 
it is* caught by the elevators of the automatic stoker. 

—w. a r. 

Fibrous cement or artificial stones ; Process for rendering 

plates of - (electrical ) conductors. A. Gopfert. Fr. 

Pat. 460,683, July 23, 1913. Under Int. (Onv., Sept. 11, 

1912. 

Plates of fibrous cement, or artificial .stones, which 
are to be covered with an electrolytic deposit, arc ion 
floved conducting by means of a conducting material 
deposited oithcr in the paste of fibrous cement or artificial 
stone, or during the manufacture of tho plates, or in the 
moulds, or on the finished but not hardened products, in 
such a way that when hardening lakes place, tho conducting 
material combines with the surface of the mass and 
perfect adhesion of the electrically deposited coating is 
ensured.—W. C. H. 

Ligneous materials ; Process of injection and re-agglomer¬ 
ation of ——, and agglomerations of cork by resin “foam.” 
A. Blavinhae. Fr. Pat. 460,807, Oct. 14, 1912. 

( okk, previously agglomerated by glue, is injected with 
a solution of resin the degree of fluidity of which is regu¬ 
lated so that it thoroughly penetrates all tho cavities, 
flaws and holes in the cork, and leaves in the angular 
spaces between the granules sufficient resin to ensure 
agglomeration of neighbouring particles being secured in 
case the glue is removed by moisture. The agglomerates 
are not appreciably increased in weight or in conductivity 
by the treatment. The solvent of the resin is distilled 
off and recovered by heating the mass, and the resin left 
in the form of moss or scum, which conducts less than 
' ompact resin. Tho heating may be increased till inci¬ 
pient distillation or carbonisation of the cork occurs, 
which still further diminishes the heat conductivity. 

—W. C. H. 

• 

Viscous mass especially for the asphalt industry ; Process 

for preparing a tough -. J. Goepper and 0. Geiger, 

Obertttrkheim, Germany. Eng. Pat. 4896. Feb. 26. 

1913. 

Has Fr. Pat. 450,758 of 1912 ; this J., 1913, 613.—T. F. B. 

Furnace with rotating hearth [ for cement, etc.]. Beoosini 
Oementgyiri Unio R&zvfoyiArsasAg. Fr. Pat. 460,305, 
May 21, 1913. Under Int. Conv., May 22, 1912. 

Eng. Pat. 11,853 of 1013 ; this J„ 1913,1070.—T. F. B. 



Sss Eng. Pat. 17,936 of 1912; this J., 1918, 888.—T. F. B. 


Aww for making a plartic nMm-Uko maotpr tarring 
roaii, etc. Fr. PM. 460,84 Sot nl 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Explosives; Use of - ‘for removing obstructions in the 

blast furnace. H. Sohoueweg. Z. ges. Schieas- und 
Sprengstoffw., 1913, 8 , 445—448. 

Obstructions which entirely prevent tho passage of tho 
blast can be removed by firing a charge of about 000 grins, 
of dynamite in a tube, introduced through the wall of the 
furnace in tho neighbourhood of the obstruction; 1—1$ 
kilos, are sometimes necessary, and can be used without 
danger to the furnace if the charge is at least 400—500 
mm. from tho furnace wall. Tho tube containing tho 
, chargo is introduced into a larger tube whioh has pre- 
j viously been introduced through a hole drilled in the 
furnace wall, and the charge is fired by a fuse. There 
should bo froo play between the two tubes.—A. T. L. 

Cast-iron ; The influence of carbon and silicon on the 

mechanical properties of gray -. F. WUst and K. 

Kcttcnbach. Ferrura, 1913, 11, 51—54, 65—80. 

Test bam prepared from Swedish iron and 75 per cent, 
ferrosilicon, and containing C 2 to 4 per cent., and Si 
0-45 to 3-24 per cent., were examined micrograpbically 
and by mechanical tests, and show uniformity with other 
cast irons. The quantity and form of tho graphite present 
are the determining factors of the mechanical properties. 
As influencing the form in which graphite separates, the 
manner of cooling is of importance, this in its turn being 
dependent on tho method of pouring; tho proportion of 
graphite separating, for a given carbon content and method 
of cooling, increases, as is well known, with the silicon 
content. .Strength and hardness of iron decreaso, in 
general, with increasing graphite. With increasing total 
carbon and silicon, the strength, in general, diminishes 
owing to tho coarsening of the graphite. The form of 
graphite most favourable to the mechanical properties iB 
“ tompor-carbon,” occurring in “nests” of irregular 
shapo, in contrast with lamellar-graphite, which breaks up 
tho structure of the iron.—T. St. 

Steel ; The electric refining of - in an induction furnace 

of special type. O. Frick. Iron and Steel Inst., Sept. 
1913. [Advance proof.] 

Tub author discusses the processes of steel melting and 
refining, with special reference to^ the Frick induction 
furnaces, from the chemical and commercial standpoints, 
from results obtained at Krupp’s works in Essen. 
Tho normal frequency of the current employed in tho 
Frick furnaces varios between 15 and 5 cycles for furnaces 
above 1 to 2 tons capacity, with voltages up to 6000 volts, 
and even higher for large furnaces. The fining consists of 
very pure magnesite without any binding agent, and is 
protected from the cutting action of tho slag by intro¬ 
ducing powdered magnesite to form a heap in front of the 
inner wall, against whioh it is pressed by the inclination 
and rotation of the bath. The lining has a life of two 
to three months as a rule. The inclination (5°) and 
rotation of the bath are sufficient to secure all possible 
advantages, and are at the same time small enough to 
obviate the necessity of having too much slag to cover the 
bath. Special attention is given to keeping down tho 
radiation losses, which are of the greatest importance in 
electric furnaces. Results obtained from actual working 
of KjelHn, Friok, and Girod fumaoes, working on cold 
scrap, appear to demonstrate tho effectiveness of tho 
design of the Frick furnace and the superiority of the 
induction type over the arc type. In a run of 6 weeks* 
duration the output of the Kjellin and Frick fumaoes, 
both of 10 tons capacity, was 096 and 850 tons respectively. 
Average results with the Friok furnace (10 tons) and the 
Girod furnace (12 tons) showed the kilowatt-hours per 
ton of steel to be 600 and 1000 respectively, the loss of 
power being three times more in the Girod than in the 
Friok fumaoe, although the capacity of the letter Is only 
80 per cent. leas. The practical energy-consumption 
and efficiency of tho tame three fumaoetf when treating 
steel are calculated, assuming a oapaoity In each case of 






28 


Cl. X.—METALS ; METALLURGY, INCLUDING ELECTRO METALLURGY. [Jml 15,1014. 


12 tona and the power consumption per ton capacity to 
be 100 kilowatts. The results obtained for percentage 
efficiency are stated to bo :—Girod 40*5, Kjellin 67-0, and 
Frick 73*0; for daily production in tons Girod 159, 
Kjellin 190, and Frick 250. A 3-ton double-ring furnace 
for ferro-manganese is able to produco during six days, 
allowing 23*5 hours lost for stops between heats, 98*7 
tons of ferro-manganese, the practical onergy-consumption 
being 542 kilowatt-hours per ton. A 10-ton furnace for 
molting cold scrap is able to produco 37 tons in 24 hours, 
absorbing 950 kilowatts, the practical energy-consumption 
being 587 kilowatt-hours per ton. In ttool refining, the 
practical enorgy-consuraption will, as a rule, lie loss than 
90 kilowatt-hours per ton of steel. The chemical re¬ 
actions taking place in the furnace during relining 
may bo carried out in the order:—removing carbon, silicon, 
phosphorus, and oxygen, recarburismg and nicking ulloys 
with Si, Mn, Ni, Cr, W, and the like.—T. St. 

Cementation with mixed carburizing agents. A. Portevin. 

Mem. Soe. Ing. Civils de France, 1913, 66, 347—383. 

(See also Giolotti, this J., 1911, 1017, 1215.) 

Tub author describes experiments on a practical scale 
of cementation with mixod agents, i.e. with a layer of 
wood charcoal of considerable thickness through which 
a current of carbon dioxide is passed at the temperature 
of cementation. The advantages of this method of 
cementation arc described in detail.—W. H. P. 


Chrome-vanadium r rolled steel wheels (United Stales). 

Times Eng. Suppl., Dec. 17, 1913. 

The Grand Trunk Railroad recently ordered 400 heat- 
treated chrome-vanadium rolled steel wheels for the 
tenders of 50 Mikado type locomotives under construction 
at the Montreal Locomotive Works. The tenders have a 
capacity of 9,000 gallons of water and 15 tons of coal, 
making a full load of 172,000 lb., or an average load of 
21,500 lb. per wheel. Some of thote wheels made by the 
Standard Steel Works Company and the Camegio Stool 
Company were subjected to drop tests as well as 
to the usual physical and chemical examinations— 
the first tests of this character made on such wheels. 
In the drop tostR made by the Carnegie Company 
the anvil of the drop testing machine consisted of a 
heavy steel circular block recessed in tho centre for the 
reception of the hub, so that the wheel was supported on 
the rim. The anvil in turn rested on a solid steel base, 
making an absolutely rigid foundation. The tup weighed 
2,000 lb., and was guided between two uprights to ensure, 
a square blow. Two wheels wore selected at random for 
test, one from each of two different heats. The wheel 
was first placed with the concave face of the plate up, or 
in a position in which it offered the least resistance to side 
thrust. In this position it was subjected to two blows at 
10 ft. and 25 blows at 10 ft., equivalent to 840,000 ft.-lb., 
without crack or fracture. The total deflection of the hub 
^j S * -TO*® w beel was then reversed with the convex 

side of the plate up and subjected to five blows from a 
height of 10 ft. before it broko. The total deflection of 
,“JJP™was Aiu. The wheel thus withstood a total of 
1,000,000 ft.-lb. before cracking or breaking. The second 
wheel was tested in the same manner except that all the 
blows were delivered from a height of 16 ft. In this case 
the total energy expended to break the wheel was 890,000 
ft.-Ib. Similar tests by the Standard Steel Works Com- 
pany on their wheels showed an expenditure of 1,254,000 
ft.-lb. before cracking or breaking. Physical tests mado 
on various portions of the broken wheels by the American 
Vanadium Company showed Ihe tensile strength 
to vary from 118,000 1b. to 160,000 1b. per sq. in. 
with an elaatio limit approximating to 70 to 80 per 
oent, of the tensile strength. The chemical composition 
was normal, the chromium and vanadium content 
averaging about 1 per cent, and 010 to 0*20 per oent. 
respectively, with the carbon varying from 0-55 to 0*05 per 
oeat Hardness tests made on both sets of wheels by the 
Bnneil and solerosoope methods showed a practically uni- 
form hardness throughout tho entire section, the sclero 


scope hardness being 44 to well below the limit of wear 
line, with ai> average Bfinell hardness of 286, as made on 
the Carnegie wheels. 

Alloys; Electrolytic separation of——and their metallo- 
graphic and mechanical examination. I. Iron nickel 
alloys deposited at ordinary temperatures. R. Kremann. 
C. T. Suchy, and R. Maas. Monatah. Chem., 1913, 84, 
1757—1809. 

On electrolysing solutions containing nickel and ferrous 
sulphates using iron anodes, iron-nickel alloys separated 
at the cathode, the ratio of nickel to iron in the deposit 
being much smaller than in the electrolyte. In neutral 
electrolytes tho ratio Ni: Fo in the deposit increased very 
slowly when the ratio NiS0 4 : FeS0 4 in folution was in¬ 
creased. The composition of the alloy depondod ako on 
conditions of deposition. Loose dendritic deposits con¬ 
tained Jess nickel than maRsive deposits. In this connection 
the matorial of tho cathode (iron or carbon) and the current 
density were of great importance, but small variations in 
current density which did not greatly affect the coherence 
of the deposit had no influence on tho composition of the 
alloy. The alloys showed the same brittleness (due to 
hjdrogr.n) as is exhibited by pure electrolytic iron. 
Addition of potassium oxalate to the bath cauwd an 
increase in the proportion of nickel deposited. After 
electrolysis had proceeded for some time a greenish grey 
deposit formed near the cathode which rendered it difficult 
to obtain the alloys in quantity. In depositing thin layers 
of iron-nickel alloy on iron, the different expansion coeffi 
ci( nts cause d the deposits to be only rarely adherent. On 
adding sulphuric acid to the bath in increasing concentra¬ 
tion it first slightly increased and then decreased the pro¬ 
portion of nickel, and finally prevented the deposition 
of metal entirely at quite a low concentration. When 
citric acid was added to the electrolyte it was consumed 
in the electrolysis and the alloy deposited contain* d from 
0*5 to 1*1 percent. C. Like potassium oxalate, but not so 
markedly, citric acid seemed to favour the separation of 
nickel. The cathode mud was not obtained in presence of 
citric acid, and it was therefore possible to obtain thicker 
deposits especially on carbon. The metallographic study 
of the alloys showed considerable analogy with nickel-steel 
prepared in the usual way, although spherulitic formations 
were frequent, and structures similar to those of meteorites 
were often found. The carbon appeared to be present as 
temper-carbon, somewhat irregularly distributed. There 
was a distinct lamellation in the direction of the current, 
but this disappeared on raising to a white heat, with great 
improvement in the mechanical properties. Hardness 
tests were also carried out on the alloys, the results being 
tabulated along with composition and method of prepara¬ 
tion.—W. H. P. 


Arsenic ; lodomdric determination of - in iron and its 

ores after precipitation with hi/pophosphoi ous acid. L. 
Brandt. Chem.-Zeit., 1913, 87, 1445—1447, 1471— 
1472, 1490—1498. 

The precipitation of arsenic in the elementary form by 


- -r wiv.uimniiuu louu- 

metrically, can be conducted in relatively large quantities 
of liquid and without a condenser. On dissolving the pre¬ 
cipitate in iodine solution, then adding bicarbonate and 
titrating in prosonce of starch, the total iodine consumption 
is 101 for 2As. The arsenio can ako be determined by 
adding a mixture of potassium iodide and iodate to the 
prcoipitate and titrating the iodine liberated. The 
reactions are as follows: 2As+6I+3H,0=As,0.+6HI. 
“, d T then 6m+KI0,==3H,0+KI+ei, and fikjbO.+ 

one atom of arsenio 
being equivalent to one atom of iodine. This method is 
more rapid than the other, and nearly as accurate. On 
comparing the remits of the precipitation and distillation 
methods, it is found that the latter gives less exact result*. 
Borne of the re»*M« for this have been described previously 
(this J., 1909, 1189), and it is also found that the presence 
ot small quantities of higher oxides ef manganese in iron 
ores afieots the distillation. The method it also suitable 
for the determination of arsenio in pyrites.—W. H. P. 
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Cyanidation ; Experiments in -. L. Cohen. Min. and 

Eng. World, 1913, 933—934. (See also this J., 1912, 
437). 

A certain ore assaying 0*81 oz. Au showed an extraction of 
88-3 per cent, after one hour’s agitation ; more prolonged 
agitation (up to 8 hours) resulted in a poorer extiaction 
(85—86 per cent.) with the same cyanide consumption : 
the decomposition of the cyanide seemed to be the impor¬ 
tant factor in the rapid solution of the gold, after which 
some gold was re-precipitated and did not re-dissolve for 
a long time. Another ore (0-205 oz. Au, 1 *74 oz. Ag) was 
cyanided with and without addition of lime. In the 
former case the extraction figures were : Au 61*0, Ag 8 0 
per cent. ; in the latter, Au 85-4, Ag 51-1 per cent., though 
much hydrocyanic acid was liberated. In somo cases 
minerals present in an ore assisted extraction, and if the 
dressed products were cyanided separately this wculd 
result in a poorer extraction than the treatment of the 
undressed ore.—W. R. S. 

Gold and silvo ; Assay of - by iron-nail method. 

E. J. Hall and C. W. Drury. Eng. and Min. J. f 1913, 90, 
1125—1126. 

Mixtures of silica and iron pyrites, containing from 6 
to 89 per cent. FcS 2 , in addition to 48-1 oz. Au (as 
finely divided metal) and 147-54 oz. Ag (as sulphide) 
per ton of 2000 11)., were assayed in parallel by the iron- 
nail, iron-nail and argol, and nitre methods, % A.T. (14-58 
grms.) of mixture being used in each case ; and determina¬ 
tions made of the total- and sulphide-sulphur present in 
the slags from the iron-nail charges. Except when the 
sulphide content of the charge was practically all oxidised 
by the litharge present, low results for silver were obtained 
by the nail methods ; the loss of silver increased with the 
sulphide content, attaining a maximum of 10 per cent, 
with charges in which nails alone were used, and of 15 per¬ 
cent. with those containing both nails and argol. The 
results for gold by the nail method, with and without 
argol, were irregular but generally about 1 per cent. low. 
Uniformly good results for both gold and silver worn 
obtained by the nitre mnthod, although as much as 30 
grms. of nitre was necessary for some of the charges. 

—W. E. F. P. 

Platinum metals ; Detecting - in beads from cupellation. 

(Part II.) C. 0. Bannister and G. Patchin. Inst. Min. 
and Met., Dec. 18, 1913. [Advanco proof.) (See also 
this J., 1909, 600.) 

The presence of platinum metals in cupellation beads can 
be detected bv examining the surface appearance of the 
cool bead under a low power objective, such as a 1 in. or 
a | in. Photographs showing characteristic structures are 
given. Platinum. 1-0 per cent. Pt in silver produces 
changes visible to the naked eye, and 0-3 per cent, can be 
detected with certainty under the microscope. The 
boundaries of the crystals bocome distorted, and 
a banded structure develops. The effect of platinum 
on gold is similar but less marked. Beads containing 
equal quantities of silver and gold have the “frosted 
surfaoe^’ appearance caused by over 2 per cent. Pt. 
Iridium makes the boad more spherical. Under 
the microscop j, the crystal faces appear strongly marked 
with lines crossing one another after the manner of slip 
bands. The marks are ascribed to internal stresses result¬ 
ing from occluded oxygen. The effect due to 0-4 per 
cent. Ir is clearly visible. Rhodium. Traces of rhodium, 
such as 0 004 per cent., in silver beads, cause a distinct 
crystallisation visible to the naked eye. With 0-03 per 
oent. Rh, and upwards, the beads spit persistently, and 
assume a blue-gray oolour. Gold with 0-2 per cent. Rh 
has a ruby colour, and with 0-8 per oent. is covered with a 
black film. Ruthenium produces a black crystalline 
deposit at the edge of the bead near the bottom, and gives 
a “ singlo-sidod herring-bone structure ” to the surface of 
the bead. The deposit with 0 004 per oent. Ru is small 
but distinctly visible to the naked eye. No increased 
tendency to spit was observed. Palladium. The effect 
is similar to that of platinum, and palladium may be 
detected by a colouration of the parting acid, even 0*0002 


grm. Pd producing a faintly yellow colour, osmium up to 
f P' J J cent, gives no characteristic appearance to the silver 
bead, and osmiridium gives similar results to those 
obtained with iridium alone.—T. St. 

Bronzes; Analysis of -. K. Schonck. Chom.-Zeit. f 

1913, 37, 1464. 

The sample (1 grm.) is diasolvod in eis little nitrio acid 
as possible (say 10 c.c.) in a 300 c.c. beaker, the solution 
evaporated almost to dryness, 200 c.c. of water and 3 c.c., 
of dilute nitrio acid added, the liquid boated to boiling, 
and after standing overnight the metastannio acid Is 
filtered off and washed with 1 per cont. nitrio acid; any 
foreign metaLs in this arc determined, after weighing, in the 
usual way. In the filtrate the copper and load aro deter¬ 
mined eloctrolytically, using a rotating electrode, and a 
current of 2 amperes at 8 volts in the hot solution ; after 
washing, tho cathode is dried at 100° C., but tho load per¬ 
oxide! on tho anode requires an hour at 180° 0. The residual 
solution is evaporated to small bulk, tho iron (and any 
aluminium) precipitated by ammonia, and after filtering, 
tho solution is evaporated to dryness with a little sodium 
hydroxide, tho residue treated with water and ovaporated 
with sulphurio acid to expel nitric acid, then treated with 
150 c.c. of wator and 10 grms. of solid sodium hydroxide,* 
and the hot alkaline solution eloctrolysod as before, 
the zinc being deposited on tho cathode already coated 
with eoppor.—J. T. D. 

Corundum; Assay for -, by mechanical analysis . 

W. S. Hutchinson. Min. and Eng. World, 1913, 972. 
The corundum content of a hard, crystalline gnoiss 
compo.-od mainly of quartz, felspar and mica and contain¬ 
ing up to 8 or 9 per cont. each of red garnot and corundum, 
the latter occurring as minute grains and as well defined 
crystals up to £ in. in length and being usually present 
in much smaller quantity than the garnot, was deter¬ 
mined as follows500 grms. of tho 4-mosh sample 
having boon “ scoured ” with wator in an iron buokot by 
means of a wooden block, tho mica thus loosened was 
floated off with water and tho residue dried and graded, 
by sifting, into 7 portions of which tho finest passed 
through a 14-mesh screen. As much as possible of the 
clean corundum was picked out by hand from each of the 
six coarser portions, the remainders of which, together 
with tho fine portion, wore Ikon mixed, crushed to pass 
a 30-mosh sieve and “ pannod ” repeatedly to produce 
a concentrate containing practically the whole of the 
corundum and garnot. From tho dried concentrate 
(containing about 20 per cont. of quartz and folspar) 
the garnet was removed by moans of an electro-magnet, 
after which tho corundum (sp. gr. about 4) was separated 
from the residue by moans of a heavy liquid (a solution of 
mercuric iodide in potassium iodide) of sp. gr. 3-1. 

—W. E. F. P. 


Crude oil for the assay furnace. Haldane. See IIa. 
Protection of iron and steel by paint films. Dubois. See 


Diphenylcarbohydrazide as an indicator in the bichromate 
titration of iron. Brandt. See XXIII. 

Patents. 

Manganese-steel; Method of forming machined shapes of 

-. W. S. Potter, New York. U.S. Pat. 1,079,439, 

Nov. 25, 1913. 

To obtain metal with a texture (between a tough, austen¬ 
itic and a fragile, ooarse-grained, martensitio structure) 
having relatively weak cleavage planes, whereby machining 
is facilitated, the casting is maintained between 040* 
and 720° C. for 16—90 mins, per inch of its thickness and 
then cooled; after machining, it is maintained between 
975° and 1075° C. for 6—15 mins, per inch of thickness 
and then rapidly oooled to below 420° C.—W. E. F. P. 
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Iron"and steel; Process for the treatment of -, to form 

a permanent black finish thereon. W. R. Swan, Bridge¬ 
port, Conn. U.S. Pat. 1,079,453, Nov. 25, 1913. 

The metal whilst hot and in the proscnoo of copper 
sulphate, ammonium chloride and glucose, is subjected 
to the action of superheated steam, then cooled and 
i ramersed in heated paraffin oil.—W. E. F. P. 

[ tfteeU Case-hardening mixture. J. F. Sallows, Lansing, 
Mich., Assignor to A. O. Blaich, Chicago, Ill. U.S. 
Pat. 1,079,954, Dec. 2, 1913. 

A mixture of 05—70 j>or cent, of spent tan bark, 12—16 
of barium carbonate, 10 of sodium chloride, 8—10 of 
;laked lime and of ammonium carbonate.—W. E. F. P. 

Steel; Apparatus for manufacturing and refining -. 

J. W. Latchor, Edinburg, N.Y. IT.S. Pat. 1,080,224, 
Deo. 2, 1913. 

A crucible or pot, lined with refractory material and 
which can be whirled about its own axis while heated 
internally by moans of a flame projected downwards. 

—W. E. F. P. 

J bead and zinc] Ores ; Treatment of — -. S. L. Bensusan, 
London. Eng. Pat. 26,350, Nov. 16, 1912. 

Tiie ore or concentrate is fed in a slow and continuous 
stream into an inclined rotary furnace, where it is roasted 
and simultaneously subjected to jets of steam. Agglom¬ 
eration of the ore is thus avoided. The zinc and silvor 
aro almost wholly eonvorted into sulphatos and may 
bo separated from the load by leaching. The roasting 
temperature is attained by the admission of hot gases 
from a supplementary furnace into the roasting furnaco 
at its disenargo end, and the temperature is afterwards 
regulated by the admission of furnaco gases, heated 
air, or cold air, as required.—T. St. 

Zinc compounds ; Process of reducing -. E. B. Cuttnn, 

Erio, Pa. U.S. Pat. 1,080,102, Doc. 2, 1913. 

The reduction of oxide or other compound of zinc free 
from slag-forming material is effectod by moans of reducing 
gases or/and carbon at a high tomporaturn and under 
a pressure sufficient to prevent volatilisation of the metal, 
which is thus recovered in liquid form.—W. E. F. P. 

Metalliferous sands or slimes ; Treatment of -. A. J. 

Boult, London. From R. H. Kendall, Marikuppam, 
India. Eng. Pat. 27,320, Nov. 27, 1912. 

A combined sottling tank and agitator for the treatment 
of slimes, consists of a vertical tube in which the pulp 
is agitated, and a cylindrical settling tank with a conical 
bottom surrounding the upper part of the agitator. The 
thiok pulp passes from the bottom of the settling tank 
through adjustable openings into tho agitator, and the 
elear liquid is run off into a launder encircling the settling 
tank. The pulp is agitated with a suitable solution 
in the agitator, and is transferred to the next settling 
tank of a series, by air-lift, or by means of a pump. 
Arrangements of both kinds are described.—T. St. 

Nickel; Recovery of - from its ores. H. L. Sulman, 

H. F. K. Picard, and A. E. Rolwrts, London. Eng. 
Pats. 27,620, Nov. 30, 1912, 3814, Feb. 14, and 6703, 
March 18, 1913. 

Freshly crushed garnioritc ores are mixed meclianically 
with a quantity of sulphuric acid (75 to 80 per cent, 
strength) insufficient to dissolve all the nickel. The 
mixture becomes hot and the silica dehydrated, and a dry 
porous mass is loft. After addition of water, tho pulp 
is filtered, and the solution, containing sulphates of 
magnesium, nickel and iron, and small quantities of other 
substances, is oxidised and then neutralised with calcium 
carbonate. Tho solution of nickel and magnesium 
sulphates is filtered, treated with powdered magnesia or 
milk of lime, and the precipitated nickel hydroxide is 
separated and roasted,—T. St. 


Aluminium solda. S. R. Bailey, and Navaltum, Ltd., 
London. Eng. Pats. 27,836, Dec. 3, 1912, and 12,972, 
Juno 4, 1913. 

Aluminium solders specially designed to withstand the 
action of sea water are composed of :—(1), A1 1, phosphor 
tin (5 per cent. P) 0*6, Zn 2, Sn 24, soft solder 0*5 parts by 
weight; (2), A1 0*6, Sn 4*25, phosphor tin 0*25 parts by 
weight.—T. 8t. 


Oics ; Treatment qf sulphuretted, oxidised, carbonated and 

; other -. N. H. M. Dckker, Paris. Eng. Pat. 28,857, 

Dec. 14, 1912. 

The mixed sulphates obtained as described in Eng. Pat. 
j 18,488 of 1911 (this J., 1912, 930) are crystallised and then 
treated at a particular temperature with a saturated solu¬ 
tion of one or more of the sulphates. Certain of the 
sulphates are thus dissolved, leaving one or more undia- 
solved. The temperature of the separated solution ih 
then altered to bring about a separation of the sulphates 
! present. The treatment of the following mixtures of 
I crystallised sulphates is described :—(1) sodium and iron 
| sulphates, (2) magnesium, sodium, and iron sulphates, and 
(3) sodium, iron and copper sulphates.—T. St. 

j Agitating and mixing apparatus for liquid slimes. W. 

Symmcs, Virginia City, Nov., IT.S.A. Eng. Pat. 4023, 

| Pci). 17, 1913. 

I The agitator consists of a cylindrical vessel with a cent) a 1 
! rotating shaft. From horizontal arms attached to the 
| upper end of the shaft aro suspended adjustable air-lift 
j pipes, up which the slime is drawn by suction, and dis- 
j charged again into the upper part of the vessel—T. St. 

i 

i Magnetic separator; Rotary -. E. O. R. Marks, 

London. From Maschinenhau-Anstalt Humboldt, Coln- 
j Knlk, Germany. Eng. Pat. 11,430, May 16, 1913. 

; The distance between a stationary polo pieco and tho 
j several polar surfaces of a rotating magnetic ring is 
j adjusted by moving the stationary pole pieco in the 
j vertical piano of the movement of the material being 
| treated. The material may thus be made to travel across 
| a magnetic field of uniform strength, or the intensity of the 
j field may be made to increase in the direotion of movement 
■ across the field.—T. St. 


Metal articles; ComjKtund ——. T. Prescott, Hudders¬ 
field, Yorks. Eng. Pat. 19,198, Aug. 25, 1913. 
j In joining together metals having different meltin'? points, 
1 the more easily fusible metal or alloy is covered with a 
; thin sheet of mild steel tinned on bothsides, and the metal 
of higher melting point is then applied in the molten state 
! to the free side of the mild steel sheet. It is essential that 
j the temperature of the molten metal shall not be higher 
j than the melting point of the mild steel. The tin alloys 
1 with the steel sheet and with tho two metals, and these 
thus become firmly unitod. To manufacture cast iron 
! tubes lined with copper or lead, tubes of copper or lead are 
1 supported on mandrels, the tinned steel sheet tightly 
j lapped over, and melted cast iron then run round them in 
; vertical moulds.—T. St. 

! ftoasting-furnacc. E. J. Fowler. Redwood City, Assignor 
to Pacific Foundry Co., San Franoisco, Cal. U.S. Pat. 
1,079,405, Nov. 25, 1913. 

, A furnace in which the charge is propelled from the 
1 highest to the lowest of a series of superposed chambers 
by means of rotating, hollow rabble-arms actuated from 
and communicating with a central, hollow shaft through 
which air is transmitted ; each rabble-arm is olosed at its 
outer end and divided internally, by means of a longi 
tudinal partition, into two communicating channels 
through each of which, in succession, the air from the 
shaft passes before entering the roasting chamber. 

-W. E. F. P. 
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Copper ; Procat of hardening -. Procat of trading 

metalt [copper], J. A. MoLarty, Toronto, Canada. 
TJ.8. Pate. 1,079,786 and 1,079,787, Nov. 26, 1913. 

(1) OorrKB is coated with a material containing a carbo¬ 
hydrate (sugar), heated to about 1600° F. (871° C.), and 
allowed to cool out of contact with air. (2) The metal 
(copper) is exposed while hot to the vapours obtained bv 
heating a mixture containing a fat and a oarbohydrato to I 
a temperature below that necessary for the production of 
carbon monoxide; the mixture and the metal are not in I 
contaot.—W. E. F. P. 


Ore-reducing process. ,T. A. MoLarty, Toronto, Canada. 
U.S. Pat. 1,079,788, Nov. 26, 1913. 

3M°-^97»V’i t ™ iK i!- atUle buiow m, . Iluat (750°—800° F., 


.(QQO_ira neat lOU— SUU" jr, 

„!!?.• al °i ) ’ ls subjected to the action of a reducing gas 
b J’ treating with a hydrocarbon tile gases result¬ 
ing from the combustion of carbonaceous fuel with an 
excess of air.—W. E. F. P. 

-Ifefofe ; Procat of writing - -. J. D. Hilliard, Albany. 

SI^ A T, ,gn0r n?" England Metal and Maehino Co'., 

_ Norton. Mass. U.S. Pat. 1,080,344, Hec. 2, 1913. 

? ] 5 ed ^ ith a f 0,id reducing “Kent, is progres- 
\T?L „f t r d > and part 1 r v ., educed, without fusion, l.y 
meats of hot, gases, while passing along an inclined 

heiitirM cyl ,‘ ndc !' ° dosed nielting or reduction chamber 

t " d L L 'H f ,cal TV 1 *- , The u PP° r e,ld ,,f «*« cylinder 
has a dosed, funnel-shaiied extension with a charging 

. iI’? 1 '' nK and V' 'T let [ nT the withdrawal, bv suction, of 
the gases produced m the chamber.— W. E. F. P. 

Twitted; High.tpe.rd -. R. Becker, Crofeld, Ger¬ 

many. U.S. Pat,. 1,081,263, Dec. 9, 1913. 

See Eng. Pat. 27,838 of 1912 ; this J.. 1913, 430.—T.F.B. 

** ' < ., P T eS T?‘ i , ’ l P ro: ’ in !l the physical properties of— ! 

Cent July W* ^ ^ ^ I 

See Eng. Pat. 16,001 of 1912 ; this ,T„ 1913, 831—T.F.B. 

RU j! and fmpmmdt of stiel; Process for producing a 

fe/STro.ioiir- 

SEEU.S.Pat. 1,069,387of 1913; this J.,1913,870._T.F.I5. 

° r ZL Pr T M °f roasting .fine --. W. Buddeus, Wies- 

Uflh T7 U s“p n> f' ^ K n-ToT"J- Dem ’ SaIt Lakf - Citv. 
Utah. U.S. Tat. 1,019,897, Nov. 25, 1913. 

Ski: Fr. Pat. 425.109 of 1911 ; this J., 1911, 904.—T. F. 15. 

Alkali metals ; Method of producing -. ,T. E Bucher 

< oventry, R. I. U.S. Pat. 1,079,974, Dec. 2, 1913 
See Fr. Pat. 463,080 of 1913 ; this .T„ 1913, 756.-T. F. 15. 

MeMsurface* ; Process for producing clean or deoxidised 

Pat.l,oU59 H De fi f2, a ?9 d l£- * ^ ™ 

See Eng. Pat, 27,949 of 1911 ; this ,T„ 1913. 9.3.-T. F. 15. 

n tT , W - N -Naylor, Forest Hill, and S. P. 
”ow^c C 2. h m3. U - S - Pats - M,so * lnn a " d 
rn^.-T.' KB 82 ° f 191 ' and ,a -° 8B nt 19,2: 'his J . 


St ,TT- **ntcal turnout suitable for rootling or for 

roasting and drying oret and similar substances. O. 

H ° mmeL Pr- Pat. 460,127, July 3, 
1913. Under Int. Conv., July 6, 1912, 

See Eng. Pat. 15,778 of 1912; this J., 1913,915.—T. F. B. 

Furnace; Hotary - . J. Churchward. Fr. Pat 

460,211, July 10, 1913. 

See U.S. Pat. 1,069,601 of 1913; this J., 1913, 900.—T.F.B. 

j Oret ; Process and. apparatus for Heating - , especially 

! rPTiT ,on f‘ in <l Pl/dtes before further treatment. 

| I«t R bofv?!'July F 13. P l l 9,2 4 . 60 - 3,M - *** 1913 ' Und< " 

j See Eng. Pat. 10,460 of 1912; this .1., 1913, 1115.—T.F.B. 

Barytes; Process for separating - from minerals. 

<-. J. Greenstrcet. Fr. Pat. 460,405, July 15, 1913, 

See U.S. Pat. 1,069,545 of 1913; this J., 1913,871.—T.F.B. 

Thallium and rare, metals from laid ores ; Process and 
apparatus for separating - , with simultaneous pro¬ 

duction of sublimed white lead. Deutsche Felson Oel 
Ges Franzen und Co Fr. Pat, 400,825, July 28, 1913. 
Unclcr Tut. Conv., July 30, 1912, 

SEEGer. Pat. 204,626 of 1912 ; this J., 1913, 1078.—T.F.B. 


XI. ELECTRO-CHEMISTRY. 

Application of electricity [and radioactivity ] to agriculture. 
Baker. See XVI. 

j Patents. 

I Electrodes for electric furnaces. F. Krupp A.-G„ Essen 
Germany. Eng. Pat. 17,925, Aug. 6, 1913. Under 

Int. Conv., Sept. 18 , 1912. 

«’tm«^Ui LLI ^i water-cooled head fits loosely by means of a 
screw-threoded shank into a scrow-tkroaded hole in the 
i,,™ 1 '; aud th f, clearance spare between the threads is 
nlied with an (>asdy fusible metal.—B. N. 

Thermo-electric dement A. L. Marsh, Assignor to Hoskins 
“flTs* C<> " D ° tr0lt ' Miofl - 77.R. Pat. 1,070,438, 

The positive thermo-electric element oonsists of niokol 
containing from J to 6 per cent. Si, with a suitable quantity 
of manganese added to remove brittlenesa.—B. N. 

Electrolytes ; Heating molten • —F. von Kiigelgen, Hoi- 
combs Rook, Va., and G. O. Seward, East Orange, 
N.J., Assignors to Virginia Laboratory Co., New York. 
U.S. Pat. 1,080,113, Dec. 2, 1913. 

In the electrolysis of molten salts, the heating effect of 

^atrX 'l r,’ ,pp! t“ by d ‘ troda cing into the 
cleotrolyt.o a hollow body (which may be one of the 
electrodes) heated internally by an injected gas flame 

—W. E. F. P. 

Furnace; Ekdric -. (J. Massip, Lcvallois-Perret, 

France. U.S. Pat. 1,080,840, Dec. 9, 1913. 

See Eng. Pat. 19,172 of 1912; this J., 1912.1134,_T. F. B. 


Pat 1,080,606, Dee. 9, 1913. < ' ,T ' S- Production of hydrogen and oxygen by electrolytic processes. 

SEEFr. Pat. 415,042of 1910 ; this J., 1910,1314.-T. F. B. *' ^ ** VH ' 

Smdtim, or rtfming of metals and the like in crucibles Pro “ M a P& ral “lfor the electrolysis cj halogen alkalis. 
aG. Solomon, London. U.S. Pat. 1,081,UM,C»| ® n K- Pat 18 - 102 - ** VII. 

See Eng. Pat. 9031 of 1911; thia.T., 1912 49 s T V n Sterilisation m purification of wines, beers, and other 

i»i 2 , 496. T. F. B. similar fermented liquids. Fr. Pat. 460,487. See XVHL 
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Cl. XII.— f ATS; OILS; WAXES. Cl. XlII.-PAINfS; MOMENTS, to. [J«. 16 , l» 14 . 


Sterilisation of milk. Eng. Pat. 26,743. See XIXa. 

Purifying and sterilising liquids. U.S. Pat. 1,079,377. 
See XIXb. 


XH.-FATS; OILS; WAXES. 

Oils and fats; Report of Committee of Amer. Leather 

Chemists' Assoc . (1913) on - . J. Amer. Leather 

Chem. Assoc., 1913, 8, 496—504. (See also this J., 
1913, 37.) 

A summary of results obtained by members of the com¬ 
mittee on the analysis of “ a supposedly pure sulphonatcd 
red oil ” and the same oil with the addition of 5 per cent, 
of mineral oil. Water. The distillation method was 
found rnoie accurate than drying with sand for 16 hours 
at 95"—100° C. 50 grms. of oil are distilled in a 250—300 
o.c. flask with 75 c.c. of xylene saturated with water until 
the distillate is clear, the condenser is washed with 
xylene and the volume of water in the distillate measured. 
Non-snponifiable mailer. Satisfactory results were obtained 
by either of the two following methods. (1) 10 grms. of 
the oil an' boiled under a reflux condenser for 60 mins, 
with 25 c.c. of 10 per cent, alcoholic potash and 100 c.c. of 
petroleum ether (b. pi. 40°—75° (J.), then treated with 
100 c.c. id water, cooled, the ether layer washed 3 to 5 
times with 100 c.c. of water, the soap solution shaken 

3 times with ether, and the combined ether extracts washed 
with water and evaporated as usual. (2) 5 grms. of oil 
are treated, in an 8 oz. Erlcnmeyer fladc, with 5 e.e. of 
aqueous 50 p-r cent, caustic potash, 45 c.c. of alcohol, 
25 c.c. of petroleum ether mui some glass lieads. After 
boiling for an hour or more the mixture is extracted with 
ether as usual, alcohol being used to break the emulsion. 
Combined SO v Accurate results arc obtained by boiling 

4 grms. of oil with 30 c.c. of hydrochloric acid (1:5) for 
40 mins, with frequent shaking, and after cooling, shaking 
with petroleum ether, washing the ethereal layer with 
water, and precipitating sulphuric acid in the aqueous 
solution as barium sulphate. The amount of sulphuric 
acid present as ammonium sulphate*, etc., is found by 
dissolving a woighed quantity of the oil in ether, shaking 
several times with a few c.c. of strong brine free from 
sulphat. 08 , and determining the sulphuric acid as barium 
sulphate. Total fat. Accurate* results arc obtained by 
dissolving 10 grms. of oil in 50 c.c. of water, boiling for 

5 mins, with 25 e.c. of hydrochloric acid (l: 5), cooling, 
shaking twice with 100 c.c. of ether, washing the etlu>r 
extract with water and evaporating. The total fatty 
oil should be calculated from the difference 1 be tween 100 
per rent, and the sum ot the water, ash. and unsaponifinble 
matter. The following is suggested as a specification 
basis for the purchase of sulphe.nated oils :—The standard 
shall lie 70 p'*r cent, of total fatty oil. Any oil tendcied 
which tests 71 per ce nt, or over shall lee paid fer at a 
pro rata increase calculated aH from the 70 per c^nt. 
standard. Any oil which tests under 70 per cent, but is 
68 per cent, or over shall bo subject to a reduction of H 
times the shortage calculated at pro rata price from 
70 per cent. If the test falls below 68 per cent, this buyer 
shall have the right of rejection.—I). .T. L. 

Whale oil; Production and utilisation of -. H. T. 

Offerdahl-Larvik. Bor. deutsch. Pharm. Ges., 1913, 28, 
558—569. 

The world’ b total output of whale oil in 1912 was about 
1,200,000 barrels (1 barrel^about 170 kilos.), more than 
half of which camo from the Norwegian fisheries. In 
1904—1905 the cost of production of each ton of whale oil 
was about 250 kr. (£13 15s. 6d.); but last year owing to 
increased wages and cost of fuel, the cost was about 350 kr. 
(£19 5s. 9d.). After separation of the greater part of the 
oil the residual flesh and bones are dried at about 300° to 
400° C., finely divided and again pressed. They are then 
again dried, ground up, sifted ana mixed in suitable pro¬ 
portions for guano. A good sample should contain 10 to 
12 per cent, of nitrogen, and 14 to 15 per cent, of phosphoric 


acid, with not more than 2 to 3 per cent, of oiL A whale 
of avorage size yields 40 to 50 sacks (of 100 kilos.) of guano 
of this composition, worth about 10 to 12 M. per sack 
(5s.—6s. per cwt.). Until Beven vears ago there was only 
a limited domand for whale oil, which was mainly used for 
the production of glycerin and fatty acids. It is now- 
hydrogenated, exclusively for soap-making, but in the 
author's opinion hardoned whale oil is suitable for food. 
With regard to the small amount of nickel present in the 
hardened oil, experiments showed that when 0*5 grm. of 
nickel powder was taken daily no ill-effects were experi¬ 
enced, and that 99*8 por cent, of the metal was rapidly 
excreted from the system. Hardened whale oils were free 
from bacteria.—C. A. M. 

Okie acids; Isomeric -. A. Eckert and 0. Halla. 

Monatsh. Chora., 1913, 34, 1815—1824. 
Hydrioiuc acid was absorbed by 2.3-oleic acid with the 
formation of /Tiodostearic acid. Whon the latter was 
treated with alcoholic potassium hydroxido solution only 
traces of 2.3-oleic acid wero formod, the bulk being con¬ 
verted into the isomeric 3-4-oleic acid. In like manner this 
new acid was tram formed into a 4.5-oleic acid. The 
iodine values of these isomeric acids, in which the double 
linkage had been moved further from the carboxyl group, 
differed widely from the normal value (89 - 4) of oleic acid : 
(2.3-oleic acid, 9-04 ; 3.4-olcie acid, 16-27; and 4.5-oleic 
acid, 20-96).—U A. M. 

Radium emanation; Action of - on lipase. E. K. 

Marshall, jun., anil L. G. Kowntrec. J. Biol. Chcm., 
1913, 16, 379—384. 

Tub rale of decomposition of ethyl butyrate by the lipo¬ 
lytic enzymes of pig's liver and castor oil feeds, was not 
accelerated, hut possibly slightly retarded, by the in¬ 
fluence of radium emanation.—J. H. L. 

Para rubber seed oil. [Suitability for linoleum manufacture.] 
Fritz. See XIII. 

Detection of beef and mutton fats in lard. Bomer. See 
XIXa. 

Suljiho-dcrivatitvs of stearic acid. Eckert and Halla. 
See XX. 

Organosols of metals of the platinum group and of hydroxides 
of divalent platinum and jmlladium. Amberger. See 


Patents. 

Catalytic material [for hydrogenating oils ]; Process of 

making -. C. Ellis, Montclair, N.J. U.S. Pat. 

1,078,541, Nov. 11, 1913. 

Unreduced material, preferably containing a reducible 
metallic derivative, is conveyed through a zone of hydrogen 
or other reducing gas, maintained at a reducing tempera¬ 
ture and free from c-atalyser “ toxins,” and the pyrophoric 
£tttaly>ing material produced is transferred to a body Df oil, 
without deleterious contact with air.—F. Sodn. 

i Reduction or hydrogenation of organic compounds, especially 

the fatty acids and their conipounds ; Process of the -. 

K. H. Wimmer, Bremen, Germany, and E. B. Higgins, 
Wallaby. U.S. Pat, 1,081,182, Dec. 9, 1913. 

See Ft. Pat. 441,097 of 1912; this J., 1912, 826.—T. F. B. 


XIII.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Iron and steel; Protection of - by paint films. N. A. 

Dubois. J. Ind. Eng. C'hem., 1913, 5, 968—971. 
Comparative tests made with five paints of exactly 'be 
same composition except that in one case a pure lin« VAt * 



nil «i used, wlxaw* ia the other. the vehicle epeedily, the efficiency betg farther itawwed far the 

‘ZJZtJ, s in 20 end 80 pee cent, respectively at “ keori addition of sodium hiosrboosto. The sswdust farted 

contained 5, , m P® tW <Hv»n by the on tho liquids and blanketed the flames; it took fire only 

State at the two Sdl of the teriee were interior to those with difficulty and then burned without flame, eo that 

Sranby the intermediate point*, i.e., with increasing it did not cause re-igmttan. It was found to be an- 

SSoni of “ kauri mixing vxmkh,” the protective effect material whether the sawdust was moistor dry, or whether 

of the paint fijm increased up to a certain point and then derived from hard or soft woods.—T. St. 
diminished. “Blue lead” gave result* similar in many 

ways to those obtained with red lead when used as a Patents. 

priming coat for iron and steel; and by proper selection 

of sires of particles in accordance with the law of minimum Protective covering to be applied as a paint. J. H. Williams* 
voids, the protective power of red lead paints was con- Litherland, and F. Haves, Seaforth, lanes. Stag. Pat. 

siderably improved. Experimental results indicated that 1256, j an 1913 . 

the efficacy of the paint film depended mainly on its taper- und Portland ceme nt (20 voU.) is mixed with 

mesbility to gases and watervapour rftbcrthanto the ^ and the mjlt urepaawd through a veiw 

cbsimoal nature of the snd the fine nieve,. Linseed oil and pigments are then added, 

inhibiting properties of certain dkahne or basio pipoente ^ ^ ^ fa heated ^ remKing ^ is particu- 

are probably itae to theformarionWf*tat lerly suitable for coating iron and steel structure#. Finely 
a metaUio soap, which lessens the permeabihty of the paint peered aebe8to( ^ to make the paint Are 

film. A. 8. resisting, and glue to increase the tenacity. As an 

The oleotesin of the singloleaf pine (Pin us monophylla) 
yielded' 19 00 per cent, of volatile oil, 79-63 of colophony 

<grade N), 0-11 of “ t^h,” n^Ies, bwk, e^end J -26 paM ^ ^ m T > j R and H . N . Torrance, 

per « ent - “f Th 00 ' 1 (sj>. gr ; - 0-8721-08733i at Rnd Torranoe and Ltd „ Bit ton, Gloucester. Eng. 

15° C., n“=l-4732—1-4733, a"= + 14-41 to +17 26 ) p&t 14559 , j une 24, 1913. Addition to Eng. Pat. 

contained 80—86 per cent, of d-a-pinene, 4—6 of I- or 14 , 733 , June 24, 1912 (this J., 1913, 798). 

s§tesi§ili sfessssMS 

contamed »t-oit 95 per cent, of a-heptime and 6 psFomit. Jn 0 y bath8 Peripheral and suriaoe sorapers are actuated 

of an aldehyde, probably oitronellaL The colophony (acid (rom ft conmon ^ mheT on a .wivol shaft in synchronism 

value, 147-6; saponif. value, 178-1) oontamed l#-5 per wavering grinding member.-T. St. 

cent. of regene, and resin arnds (m. pt. 170—171 U) b „ —o 

isomeric with abietic acid. (See also this J., 1912, 938.) 

^ * Whitt lead ; Process of producing -. E. Euston, St. 

Finnish pine oil; Examination of the first runnings of -. Louis, Mo. U.S. rat. 1,079,481, Nov. 25, 1913. 

O. Aachan. Z. angew. Ohem., 1913, 26, 709—713. An approximately neutral solution of lead acetate is 

(Compare this J., 1907, 1151, and 1898, 237.) treated with carbon dioxide, and basic lead acetate is 


Protective covering to be applied as a paint. J, H. Williams, 
Litherland, and F. Hayes, Seaforth, Lancs. Eng. Pat. 
1256, Jan. 16, 1913. 

Finely ground Portland cement (20 vola.) is mixed with 
milk (80 vols.) and the mixture passed through a venr 
fine sieve, Linseed oil and pigments are then added, 
and the whole is heated. The resulting paint is particu¬ 
larly suitable for coating iron and steel structures. Finely 
powdered asbestos may be added to make the paint fins 
resisting, and glue to increase the tenacity. As an 
example, such a paint may consist finally of:—Milk and 
cement 60, linseed oil 12, pigment 25, asbestos 8 per cent. 

—T. St. 


Paint mills or the like. T., J. R., and H. N. Torranoe, 
and Torrance and Sons Ltd., Bitton, Gloucester. Eng. 
Pat. 14,569, June 24, 1013. Addition to Eng. Pat. 
14,733, June 24, 1912 (this J., 1913, 798). 

An improved form of the paint mill previously described, 
designed to give greater strength and rigidity. The throw 
of the lower convex grinding member is variable, and its 
adjustment relative to the stationary upper oonoave 
member is effected from several points simultaneously 
by a single operation. The paint ia mixed before grinding 
by means of paddles worked through gearing from the 
main shaft, and the several gears are arranged to work 
in oil baths. Peripheral and surface scrapers are actuated 
from a common member on a swivel shaft in synchronism 
with the wavering grinding member.—T. St. 


(Compare this J„ 1907, 1151, and 1898, 237.) 

Tkk following substances were found to be present in the 
fraction of Finnish pine oil boiling below 60“ C.:—Acet¬ 
aldehyde, acetone, furane, sylvane, propionio aldehyde, 
and a hydrocarbon, C fi H l0 , forming about one-half of the 
fraction boiling at 28-6° to 29-5° C. The theory of wood 
distillation is discussed, and the author considers that 
these constituents of the pine oil are formed from the 
cellulose and other carbohydrates and the lignin in the 
wood, and not from the resins and terponea. The differ¬ 
ence between the tars from pine and from other woods is 
due to the presence in the pine-wood tar of partially 
• decomposed pine resins.—A. T. L. 

Para rubber seed oil. [Suitability for linoleum manufac- * 
ture.) F. Frit*. Chem. Rev. Fett Ind., 1913, 20, 296. 
The oil has an iodine value (Wijs) of about 141 and can be 
converted without difficulty into a mass resembling 
linoxyn from linseed oiL IneSne experiment a dry friable j 
oxidation product was obtained which was found (by 
Fahrion's petroleum ether method; this J., 1891, 1015), 
to contain 32-6 per oent. of non-oxidised acids and 52*7 per 
cent, of oxidised acids. When Para rubber-seed oil is 
heated to 200°—210° C. with 1 per oent. of metallic 
magnesium and then cooled, it sets to a transparent 
slightly sticky mass. A similar reaction is given by 
linseed oil and certain other drying oik.—R. G. P. 

First in lacguer [and pasoiinr]; Extinguishing - urith 

sawdust. Factory Mutual Laboratories, CHI, Paint and 
Bn* Rep., Dec. 8, 1913, 34. 
fikwmrsr was found to extinguish burning inflammable 
liquid* mWh as gasoline and toque* very effectively and 


treated with carbon dioxide, and basic lead acetate is 
introduced into the solution at a rate proportional to the 
preeipitation of white lead.—0. R. 


r Waterproofing and insulating} Composition. T. D. Kelly, 
Southend-on-Sea, Essex. Eng. Pat. 21,943, Oct. 18, 
1912. 

From 10 to 30 per oent. of a mixture in eqval proportions 
of gummy resms obtained from woody or cellulose 
materials, and a non-drying vegetable oil, is added to 
linseed or tungseed oil (or a mineral oil to which glycerin 
has been added), and the whole heated quickly to about 
650° F. (288° C.), and then allowed to oooL An insulating, 
water- and heat-proof glue is prepared by adding from 
2 to 30 per cent, of a mixture of Portland or magnesium 
cement and metallic oxides to the liquid composition. 

—T.St. 


Compositions for impregnating or ooatmg surfaces* binding 
colours* and addition to colours, urincipaUg for the 
purpose of rust prevention; Manufacture o/-—. R. 
Eberbard,' Munich, Germany. Eng. Pat. 27,894, Dec. 8, 
1912. 

See Fi. Pat. 451,719 of 1912; this J., 19W, 666.—T. F. B. 


f! fl °?!ict<Ly Mutual Laboratories? OiL Plaint and Lacquers stnioarnishss ; Process for 

tep., Dec, 8, 1918, 34. A. Cohn, Neukfifln, Germany. VM. P»t W 

was found to extinguish bunting inflammable jjf' iJj'*1.... ^ M * 

I& as gasoline and toque* vwSfectively and SmUr.Plat. 441,708 of 1813; this J., 1911* U6.~*T. 9.W. 
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Ci- XIV.—INDIA-BUBBER; GUTTA-PEECHA. Cl. XVI—SOILSj FERTILISERS. [Aa. IS, 1M4. 


XIYr-UTDIA-RUBBER; GUTTA-PERCHA. 

Rubber; Prepaiatim of [vulcanised] - for anabyeu. 

L. Archbutt. Analyst, 1913, 38, 660—654. 

The rubber grinding apparatus described consists of two 
•olid grooved gun-metal rollers, 4 ins. long and 2\ ins. 
cliam., mounted in bearings in a strong steel frame, which 
is provided with sotting-up screws for adjusting the 
distance between the rollers. The grooves are V-shaped, 
18 to the inch and io in. deep, with rather sharp, smooth 
edges. The rollers can be geared together in the ratio 
2:3, or the back roller may be fixed. The rubber is first 
cut up into pieces about £ in. thick ; these are passed 
between tho rollers about three times with the wheels 
in gear, then with the back roller fixed. The character 
of the “ powder ” obtained varies from a “ fine non¬ 
adherent powder” in the case of ( e.g .) a rubber washer, 
containing 62 per cent, of mineral matter, to “ very 
adherent particles ” in the case of “ very elastic black 
tubing ” containing 1 per cent, of mineral matter. Pro¬ 
longed grinding results in an increase in acetone extract, 
but not in alkali extract, though in the time required 
for preparing any of the samples referred to (not more 
than 10 mins.) there is no appreciable change in the 
amount of acetone-soluble material. Figures are 
quoted showing that eight hours extraction with acetone 
(In a Soxhlet extractor) is sufficient for all practical 
purposes.—E. W. L. 

Para rubber seed oil. [Suitability for linoleum manufac¬ 
ture.] Fritz. See XIII. 


Patents. 

Rubber and other matters soluble in hydrocarbons , Process 

and apparatus for purifying natural and regenerated -. 

H. DeWuge, Paris. Eng. Pat. 8040, April 5, 1913. 
Under Int. Cnnv., April 13, 1912. Addition to Eng. 
Pat. 1976 of 1912, dated Feb. 3, 1911. 

See Addition of April 13, 1912, to Fr. Pat. 426,457 of 
1911 ; this J., 1912, 1043.—T. F. B. 


Preparing nitrous compounds from mixtures of petroleum, 
and tar. Fr. Pat. 460,280. See IIa. 


XV.—LEATHER; BONE; HORN; GLUE. 

Report of the Committee of Amer. Leather Chemists' Assoc. 
(1913 ) on oils and fats. See XII. 


Patent. 

Tanning material and method of making same. M. Honig, 
Brlinn, AuatrU-Hungary. U.S. Pat. 1,080,970, Dec. 9, 
1913. 

See Fr. Pat. 413,849 of 1910 : this J., 1910,1121.—T. F. B. 


XVI.—SOILS; FERTILISERS. 

Lime requirement of soils ; Determination of the -. 

J. A. Biuell and T. L. Lyon. J. Ind. Eng. Chem., 1913, 

6 , 1011 — 1012 . 

Twenty-five grins, of the air-dried Boil are digested with 
50 o.o. of boiled water and 50 c.c. of N /10 baryta for 1 hour 
on the water-bath, then treated with 160 e.e. of water and 
5 grins, of ammonium chloride, the liberated ammonia 
determined, and from the result the amount of barvta 
(or equivalent quantity of lime) absorbed by the soil is 
calculated, after allowing for the amount of ammonia 
liberated In a control determination without the barvta. 

—A. 6. 


Experimental results obtained of recent years by the section 
of Agricultural Chemistry of the Central Agricultural 
Experiment Station at Stockholm. H. G. Sdderbaum. 
Bull. Agric. Intell. and Plant Diseases, 1913, 4, 1677— 
1681. 

Nitrogenous manures. Wheat and rye were both more 
sensitive to oyanamide than were*oats, i.e. dressings of 
oyanamide—even when applied a week before sowing— 
killed the majority of the plants in the oase of wheat and 
rye. Only after sowing again did the plantB develop- 
normally. With oats the increased yield produoed by 
oyanamide was nearly as good as that with sodium nitrate.. 
With wheat and rye, the increase though marked waa 
much less. Oyanamide manuring produced a straw with 
a remarkably high nitrogen content. Calcium nitrate 
was inferior to sodium nitrate with wheat, but equal to it 
with oats and rye. Dicyandiamide gave unmistakable 
poisoning with oats and a fall in yield. Dicyandiamidine 
sulphate or phosphate also caused the crops to be sickly 
and to develop very scantily. With oats ammonium, 
sulphate gave as a rule better results than sodium nitrate. 
With barley a mixture of the two gave somewhat better 
results than nitrate alone, although ammonium sulphate 
alone was much inferior to nitrate. With rye ammonium 
sulphate was somewhat superior to nitrate, though with 
wheat the reverse was the case. Carrots and potatoes 
profited equally by either nitrate or ammonium sulphate. 
As a top dressing a mixture of oyanamide and calcium 
nitrate (2 of cyanamide to I of nitrate) gave better results- 
with oats than either manure separately: even double 
doses showed no cyanamide poisoning when applied a. 
week before Bowing. All mixtures containing cyanamide 
were injurious when used as top dressings after the planta 
had appeared, although nitrates had a better effect when 
used in this way. With turnips ammonium sulphate 
was distinctly superior to sodium nitrate, giving 45 per 
oent. more fresh roots and 27 per cent, more dry matter. 

Phosphalic manures. Using oats and barley, experi¬ 
ments extending over five years with superphosphate,, 
precipitated bicalcium phosphate and tricalcium phosphate 
and steam bone flour, showed superiority of the lighter 
soluble phosphates. The superphosphate and bicalcium 
phosphate wore about equal to each other and both 
superior to the other two, even in cases where the less 
soluble phosphates had been nearly as good as super¬ 
phosphate in the first year. Calcium carbonate had little 
effect on the soluble phosphates during the five years, but 
it decreased and nearly obliterated the action of the other 
two phosphates. Partial replacement of sodium nitrate 
by ammonium sulphate always slightly inoreased the 
action of the less soluble phosphates. In these experiments 
the lower direct effect of the less soluble phosphates was- 
not compensated by more favourable after effects. Taking 
the action of superphosphate as 100 the effect of Tunis 
phosphate on oats was 22, that of precipitated bone 
phosphate III—117. Electrolyticallv precipitated bi- 
oalcium phosphate (Palmaer phosphate) gave a less 
favourable action than the normally precipitated product. 
Artificial iron phosphate gave about one-fifth of the 
superphosphate effect, and Bernard phosphate, prepared, 
by calcination of low-grade crude phosphate, showed no 
effect at all. Nitrophoaphate (“ Nitrat-phosphat ”) ob¬ 
tained by treating crude phosphates with nitric acid, 
mainly a dicalcium phosphate but containing 3-6 per 
cent. N, had an action approximately the same as that of 
superphosphate. 

Various other fertilisers. Nitroammonia lime (“ Nitram- 
morikalk ”), obtained by the action of quioklime on sewage- 
sludge, owed most of its action to the lime it contained. 
Common salt gave good results with oats in a sandy soil 
not deficient in potash, when used with ammonium 
sulphate or sodium nitrate, but not with ammonium- 
ohloride. A so-called “ radioactive catalytio ” manure,, 
consisting mainly of potassium silicate and alumina used, 
in conjunction with nitrogen, phosphoric acid and potash, 
although harmless, never crave any definite beneficial 1 
effect. Experiments with oats grown with various' 
manures in powdered Swedish granite, showed that the 
granite was able to supply the lime and potash require¬ 
ments but no nitrogen and only very little phosphorus^ 
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Drilling manures; Results of - in Hungary. 0. 

Kerpely. Bull. Agrio. Intell. and Plant Diseases, 1913, 
*, 1696—1703. 

Usnro a machine which drilled seed and manure, super - 
phosphate applied with the seed had no injurious action 
on germination either in wet or dry seasons, even when 
quantities as large 0*232 lb. per sore were applied. The 
corrosive action was only observed when the seeds wore 
not sufficiently dried before sowing. Experiments on 
barley and oats showed that as muoh as 93 lb. of sodium 
nitrate per acre, oould be added to the superphosphate 
without impairing germination. As a rule drilling was 
muoh more profitable than broadcasting because of the 
eoonomy of manure, half the usual quantity being generally 
sufficient. Manuring in the drill did not, however, 
produce better results in the second year, but it was not 
difficult to repeat the application each year, sinoe there 
was no extra labour. Thii method of manuring gave 
special increases in the yield of straw. In the dry season 
of 1911, the advantage of drilling the superphosphate was 
specially evident and there appeared to be sufficient 
moisture both for germination and decomposition of the 
manure. Manuring in drills had also usually a benefioial 
effect on the weight per bushel of the grain. With sugar- 
boots in particular, drilling appeared to have a favour¬ 
able effeot when broadoasting had none, and mixtures of 
superphosphate, sodium nitrate and 40 per cent, potash 
salts were applied without harmful effeot on germination 
and with greatly improved yield.—W. H. P. 

Electricity [and radioactivity]; Application of - to 

agriculture. T. Thome Baker. J. Boy. Boo. Arts, 1913, 
62, 70—78. 

An aooount of the application of high-tension electric 
currents to the land by means of overhead wiroB for the 
purpose of increasing the yield of crops. It is stated 
that Lodge-Nowman plants have been recently supplied 
to the Departments of Agriculture of the United States 
and of Egypt for experimental purposes : for 28—30 
acres the capital outlay is £200, but only £300 for an area 
of double the sire. Experimental work has also been 
dono on the effeot of radioactivity, tho waste material 
from the manufacture of radium being used, mixed with 
ordinary soil. Good results have been obtained by 
mixing 1 part of radioactive material (2 mgrms. Ra per 
ton) with 10 of soil; with considerably larger quantities 
the yield was diminished and growth retarded. Some 
crops were benefited to a much greater degree than others : 
good results have been obtained with radishes and wheat, 
but muoh less marked improvement with cress; in the 
case of radishes the sugar content also was markedly 
increased. It is stated that owing to the successful 
development of the processes of Kent-Smith and Rolfe 
and of Sommer, comparatively poor residues from camo- 
tite could be treated profitably for the extraction of 
radium, and that the supply of radium in the near future 
on a comparatively large scale was assured. The cost of 
the radioactive treatment of the soil would be about 
10s.—16s. per acre. (See also this J„ 1913,1168.)—A. S. 

Study of the Pemberton-Kilgore method for determination 
of phosphoric acid. Hibbard. See XXIII. 

Patents. 

Superphosphate; Method Of manufacturing double -. 

T. L. Wilson and M. M. Haff, Ottawa, Canada. U.S. 
Pat. 1,078,887, Nov. 18, 1913. 

Claim is made for adding pyrophosphoric aoid to natural 
phosphate rock and for the production of “ normally 
dry and set double superphosphates.”—P. Soon. 

Phosphates; Apparatus for converting mineral and artificial 

- into products soluble in citric add and suitable for 

use as fertilisers. Lothringar Fortlaadxementwerke. 
Ger. Pat. 266,938, Deo. 20, 1910. 

The discharge mid of a rotary kiln opens directly into a 
shaft furnace, the fusion cone of which is hi a constricted 
portion not far below the outlet of Mm rotary Mb. The 


material, preheated in that rotary win, 
shaft furnace, at temperatures of 1600° C. orhlgher, ay 
means of blast flames, qpd the fused material flows down 
a shoot to a quenching device comprising rollers and 
water jets.—A. B. 

Qas-purifying material [•* Grads d'ammoniajuts ”]; Treat¬ 
ment of spent - to render it applicable directly as a 

fertiliser. E. Bodin, H. Dupont, and H. Riom. IV. 
Pat. 460,746, July 28,1913. Under Int, Oonv., Nov. 6, 
1912. 

The material is ground to a paste with water and then 
dried at 160°—180° C. in a strong ourrent of air, whereby 
tarry matters, naphthalene, phenolic compounds, and 
part of the sulphur are removed, leaving a product con¬ 
taining oyanides, forro- and forH-oyanides, thiocyanates 
and somstfree sulphur, whioh can be applied direotly as a 
nitrogonous fertiliser.—A. S. 


Peat; Treatment of - for use as i 

purposes. W. B. Bottomley, Fr. Pat. 460,078, July 6, 
1913. Undor Int. Conv., July 27, 1912. 

See Eng. Pat. 17,487 of 1912; this J., 1913,878.—T. f. B. 


for use as a fertiliser or for other 
omley, Fr. Pat. 460,078, Jnly 6, 


XVEL—SUGARS; STARCHES; GUMS. 

Diffusion juice; Acidity of - H. Pellet. BuH 

Assoc. Chim. Suer., 1913, 81, 208—800. 

Usixo litmus paper as indioator, the aridity of normal 
diffusion juice expressed as H a SO ( , varied from 3 to 7 
grms. per hectolitre. At times the juice was approxi¬ 
mately neutral and, in one case, a slightly alkaline juioe 
was observed. With phenolphthalein as indioator, the 
aridities were from 4 to 8 times higher, and in the author's 
opinion these indications should not be acoeptod. When 
beetroots wore tried in Egypt some years ago the diffusion 
juice was always alkaline, notwithstanding the purity 
of the Nile water. Zamaron also has observed an alkaline 
beetroot juioo in Spain.—L. J. ns W. 

Reducing sugars; New method far the determination of 

small amounts of -in the presence of a large proportion 

of sucrose. H. Pellet. BuH Assoc. Chim. Suer., 1913, 
81, 183—208. 

In the usual volumetric or gravimetrie determination of 
small quantities of reducing sugars in presence of a Urge 
quantities of sucrose (e.g., in high-grade or refined sugars) by 
meanB of Folding's solution, an appreciable amount A 
sucrose may be decomposed, leading to the precipitation of 
an exoessive quantity of cuprous oxide. Aeourate results 
may be obtained by using Fehling’s solution containing 
a comparatively small amount of sodium hydroxide ana 
heating at about 80° C. PtUing's solution (10 c.o.«=0-06 


salt and 60 grms. of sodium hydroxide per 800 o.o.; 
equal volumes of the two solutions are mixed together 
just before use. Standard solution of invert sugar (1 o.o.— 
0 006 grm. of invert sugar): 20 c.c. of the Fealing’s solu- 

■ ra . # A l - - • _ .l_.lt A — t-. Aa.AmJ i n nmf Mill Ell i*T 


and the precipitated cuprous oxide determined, pre¬ 
ferably by adding 80 o.o. of cold water, filtering 
twice through a small filter previously moistened with 

1 , 1 _ _ll_in a tmifla ArniOfW 


cupric oxide. The conversion factor (usually 6*458) is 
determined by a control test with the standard invert 
sugar solution, and weight of copper retained b ytig 
paper is also ascertained and deducted. For rapid work 
the ouprous oxide may be collected on a disc of filter 
paper of definite sire, and the depth of oolour estimated 
by comparison with a series of. papers prepar ed* with 
increasing amounts of tie standard invert sugar soiotioc. 


increasing amounts of the rtandard 
under similar conditions*—-J. P. O. 
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Reducing sugars ; Action of alkali carbonates on -> 

under the influence of heat. H. Pellet. Bull. Assoc. 
Chira. Suer., 1913, 81, 317—322,. 

The alkalinity of juice after the second carbonatation, as 
well as after sulphitation, is almost entirely duo to car¬ 
bonates, and it waH found that sodium carbonate like 
caustic alkalis caused the destruction of reducing sugar 
with production of a brown colour and loss of alkalinity on 
concentrating the solution. A solution alkaline to phenol* 
phthalein but neutral to litmus was found to be still 
capable of aoting destructively on reducing sugars. 

—L. J. pe W. 


Betaine ; Decomposition of - by caustic potash. Prepara¬ 

tion of hydrocyanic, acid by the destructive distillation of 
beet molasses by the Dessau process. F. Albers. Chem.- 
Zeit., 1913, 37, 1833-1534, 1645—1547. 

The production of hydrogen cyanide by the Dessau 
process (see Eng. Pat. 7171 of 1895, this J., 1896, 114; 
H. Ost, Z. angew. Chem., 1906, 609) is based on 
the interaction at high temperatures of ammonia and 
methylamines evolved in the destructive distillation of 
waste beet molasses (sec Voerkolius, this J., 1909, 1122). 
In view of the high proportion (about 15 per cent.) of 
betaine in waste molasses, the author has studied the 
formation of amines from this compound on heating with 
caustic potash, waste molasses being alkaline in reaction. 
When heated to 200°—220° C. in presence of potassium 
hydroxide, betaine yields about £ of its nitrogen in the 
form of trimothylamine, the only volatile produot formed 
besides carbon dioxide. The residue contains a compound 
which forms a hydrochloride, C 4 H 9 O t N,HCl, melting at 
187°—189° 0., and a platinichloride,(C 4 H 9 0 I N,HCl). Pt Cl 4 . 
The yield of thiB compound (weighod as hydrochloride) 
is 50—60 per cent, of the betaine. At 300°—315° C. 
the new com|>ound evolves the whole of its nitrogen 
as monomothylamino. Whon a solution containing 
betaine and potassium hydroxide is introduced drop 
by drop into a retort heated to 500°—540° C., the 
betaine is decomposed entirely into volatile products 
with the exception of some carbon dioxide fixed by the 
alkali. Trimethylaraine is formed (in relatively smaller 
amounts than at 220° C.) togethor with monoraethyl- 
amine and ammonia, the last being produced by decom¬ 
position of the two amines. Those three bases together 
contain about 85 per cent, of the nitrogen of the betaine. 
Part of the remaining 16 per cent, is probably free nitrogen 
produced by dissociation of the amines and ammonia, 
and is not available for the production of hydrogen cyanide. 
A much larger proportion of elementary nitrogen must be 

C ’ucod at the higher temperatures employed in the 
au process. Besides nitrogenous products, betaine 
yields at 500°—540° 0. considerable quantities of hydrogen 
and methane and some carbon monoxide and dioxide. 
The amines interact with hydrogen to some extent at thiB 
temperature, and give rise to ammonia and methane. 

-J. H.L. 


Fucitol. E. Votooek and R. Potmesil. Ber., 1913, 46 
3653—3656. 

Fuoosk was prepared by Tollen’s method (this J., 1900, 
160) from the sea-weed, Focus vcsiculosus (yield 33 grms. 
from 10 kilos, as compared with 3—34 grms. obtained 
by Tollens and Widtsoe from 4 kilos, of Fuc.us serratus), 
and was then reduced by means of sodium amalgam, 
yielding an alcohol, fucitol, C 4 H 14 0 6 , m.pt., 153°—154° C., 
which was the optical antipode of rhodeitol (this J., 
1906, 549). In presence of borax in aqueous solution its 
rotatory power was [a]?=+4-7, and when mixed with 
an equivalent quantity of rhodeitol in hot alooholic 
solution, it yielded racemic fucitol (d,i-rhodeitol), m.pt. 


Preserving mat and other food product* [by mean* of sugar]. 
Vasseux. Bee XIXa. 


Patents. 

[Sugar.] Defecator. M. B. Oresswell, Des Moines, Iowa. 

U.S. Pat. 1,075,629, Oct. 14, 1913. 

A tank is divided by a partition into a boiling compart¬ 
ment and a “ dead-chamber.” The former is fitted with 
a heating system consisting of a steam coil connected by a 
valved pipe with a perforated tube. The jets of steam 
from the perforated tube force the syrup or juice from the 
inlet end of the boiling compartment to the further end 
and through an opening in the partition into the “ dead- 
chamber,” where it encounters an inclined baffle-plate. 
The heavier impurities are deposited in a pocket in the 
boiling compartment and at the bottom of the “ dead- 
chamber,” whilst the scum is scraped from the surface 
of the Byrup at the baffle-plate. The syrup returns as an 
under-current from the ‘‘dead-chamber ” to the boiling 
compartment. When the current of juioe has been 
started, the supply of steam to the perforated tube is cut 
off. The apparatus renders unnecessary the use of 
defecating agents, such as clay, infusorial earth, or lime. 


[Sugar.] Evaporator; Finishing -. M. B. CresBwell, 

Des Moines, Iowa. U.S. Pat. 1,075,630, Oct. 14, 1913. 
The apparatus comprises a boiling tank containing a steam 
coil, and a contiguous skimming tank the bottom of which 
is at a higher level than that of the boiling tank. An 
opening in the wall common to the two tanks extends to 
the bottom of the skimming tank and the latter contains 
an inclined baffle-plate. Partially refined syrup, such as 
that described in U.S. Pat. 1,075,629 (see preceding 
abstract) is admitted to the boiling tank and preferably 
to the level of the bottom of the skimming tank. On being 
heated, the syrup expands and part flows into the skimming 
tank, carrying the scum with it. The scum is scraped over 
the baffle-plate to a drain, and the cooled syrup returns as 
an undercurrent to the boiling tank, a transverse bar near 
the bottom of the opening serving to hold back any 
floating scum.—L. E 


Sugar ; Apparatus for washing - in centrifugal machine*. 

Sugar Centrifugal Discharger Co. Fr. Pat. 460,234, 
July 10, 1913. 

A fan-shaped spray of water is ejected, from a perforated 
nozzle, against the sugar at the rotating wall of the centri¬ 
fuge. A regulating device arrests the discharge of water 
after a predetermined period. An automatic oscillatory 
motion is imparted to the perforated nozzle in order to 
distribute the separate jets uniformly over the wall of 
sugar. The angular adjustment of the nozzle can be 
altered so as to adapt the vertical dimensions of the spray 
at the wall of the centrifuge to the height of the sugar. 
The volume of water ejected'can be regulated by closing 
some of the perforations by me&QB of an adjustable plate. 

—J. H. L. 

Molasses , Process.for the desaccharification of - and the 

• boiling of syrups. A. GrftntzdSrffer and A. List. Fr. 
Pat. 460,192, July 9, 1913. 

In the boiling of syrups a mixture of molasses with a 
solution of sugar is added after the formation of grain, and 
the boiling is then continued in the ordinary way. It is 
olaimed that the quality of the sugar is improved and that 
the added molasses is partially desaocharified.—J. H. L. 


Starchy materials; Apparatus for washing disintegrated 

-. W. H. Uhland Gee. m. b. H. Ger. Pat. 267,199, 

June 29, 1911. 

The starchy material is introduced into a perforated 
trough mounted above a collecting trough. Brushes fixed 
to rote ting arms engage the inner side of the perforated 
trough and lift the material and bring it under jets through 
which the washing water is delivered. The collecting 
trough is divided into compartments. Water is delivered 
to the jet above the first compartment, from which the 
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washed m aterial is wfthdimm, but the jets above the other 
oompartments are supplied with washing water with¬ 
drawn from the preceding compartments.—A. S. 

Formadablttyar*; Process for producing -. Standard 

Mn^J^l^wtr 084 ' July 7 * I913 - Under 

Bss U.a Pat. 1,056,161 of 1913 j this J., 1913,441._T.F.B. 

Sugar, from eettulou; Prow, for p roduci ng _ 

Standard Alcohol 0°. Fr. Pat. 46oio85Tjbly T 1913' 
Under Int. Cony., July 15, 1912. 7 1UJ3 ' 

See U.a Pat. 1,056,162 of 1913; this J., 1913,441.-T. V. B. 

Processor producing -. Standard 

JuTy l^iolt’ 086 ’ JU,J 191S - U “ der 

See U.a Pat. 1,056,163 of 1913 ; this J., 1913,441.—T. P. B. 

Apparatus for dittoing ruga r and other distances. Ger 
Pat. 266,335. See I. 

ApplKatton of the mate from sugar refineries to the manu- 
"s’et ^IX ° official Portland cement. Fr. Pat. 460,438. 


XV11I.—FERMENTATION INDUSTRIES. 

Maltose of beer yeaat ; Conditions of activity of the _. 

11. Action of maltose on a-meikylglucoside, and the 
affimty-constant of the enzyme. P. Rona and L. 
Miohaelis. Bioohem. Zeits., 1913, 58. 148—167 (See 
also this J., 1913, 1123.) ' ^ 

tious of almoBt, if not quite, the same ionic concentration 
(jp H Jjes between 5-8 and 0-6) as the optimum already found 
, the . of maltose ( loc. cit.). The affinity- 

constant of the enzyme with respect to o-methylglucosido I 
js 1 11, a value appreciably lower than that {viz*Q0) found 

Se r n“;°^jri 9 ir^W.‘HT ^ ^ 

Ye^ fermentation without sugar. XIII. Formation of 
aldehyde during the fermentation of hexose, and the so■ 
coifed auto-fermentation. C. Neuberg and J. Kerb 

«*• **"“* j - 


Ho * to** nbstances; Determination of—bo 

solution™ tho°hitL. aed lij >r ** 40 *"■“» <»»®ptate 

Si"”}?" *“ *#» tatter substances in the case of moist Eon* 

T Ko e ® wted with phenoiphthalein as indicator. 

( ?-* ¥»»)<* the minoed hop.S 
j machine is need for determining themoisture bv 
g®S*» 3 105“ C, ApESLrf thTtaSk 

tion th^J 1 * 4 ®™* “ f*»o nsed for a moisture determine- 
’ t!* val / u f . found being employed in calculating the 
pe oentage of tatter substanoes referred to the dry hegw. 

arfydridc in mine, ; Determination of the 
total . L. lAvy. Ann. Falsif., 1913, 6, 695. 

A mixture of 50 O.O. of the wine and 2 grms. of barium 
wndM? L. all ? W l d 40 etand overnight hTa - stoproretb 

hydrocldorio Mid^i 1 ® 0 °'°' oa P aoit y- thon treatif^ith 
Sf™m™. wd S >td ,“° more 8“ is evolved, and then 
with ammonium ohlonde. After heating to boiling the 

5!5£*? “ °f* wished with a dilute solution 

S£ 5 ^«s»i l - , Mrr 

-»^Taa , Sg«AA 5 Eitay 

represents the amount of sulphurous anhydride in 50 o 0 

—L.B. 


Biochemical synthesis of glucosides of noli 
a-glucosides of glycerol and glycoC ] 
Bndei. See XX. 


ydric alcohols; 
lurquelot and 


Ferr Zm‘i??/ erriCy ? nide mU f °f btta ine. [Isolation of 
betaine from molasses residues.] Boeder. See XX. J 

Patents. 

r °f «’*"«, beers and othe, similar 

fermented liquids ; Process and apparatus for the -. 

July 17,T9 r i3 ne a “ d F ' Lowi “' «“■ 460,487, 

The liquid passes along one or more tubes, preferably of 
g ass, m which electrodes are inserted at relatively Tong 
distanoes. An alternating ourrent of very high E.M.F. 
(eg., 3000 volts) is employed.—J. H. L. 7 8 

°>~J n th * Production of matt. 
B. h. Chichester. Fr. Pat. 460,858, July 29, 1918, 
Under Int. Conv., Aug. 2, 1912. 7 


?** entity of acetaldehyde produced by alcoholic 
fermentation, even in presence of zinc chloride (see Kosty- 
tntlii^io’ m2 \ BB3 J 7«S 1913, 207) amounts to 
Pjr °® nt - «f the sugar fermented, and does 
not justify the theory that the whole of the aloohol is 
formed by reduction of aldehyde. There is no proof that 
^ e *? BU qu8 “ 4 ? le8 of aldehyde found are derived solely 
from decomposed sugar. The experiments of Kostvtschew 
on the reduction of aldehyde to alcohol by yeast are'incxact 

22SL* t w8 of -rtU »uoh M tUZS Ste 1 

aw for , tlle of aldehyde from alcohol 

w ““ *" a°°, ui ' at ®ly titrated in presence of aloohol 

*>y Broper’s method (aee this J., 1901 2881 nn,l *h„ 
alcohol ona be determined by the method of Nicloux (see 
this J., 1897, 473, 566).—J. H. L. (,ee 

Alcoh^ fermenlalion ; Influence of mercury on -, 

P. Nottin. Comptes rend.. 1913, 1ST, 1006—1008 
Ccwtuct of mercury with fermenting wort retards ler 


, —-—- — «tv s<ww« ui wnwn 
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See Eng. Pat. 17,904 of 1912; this J., 1913, 804.—T. F. B. 

Colouring mattei suitable for alimentary and other products. 
Fr. Pat. 460,441. See IV. 
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Benzoic acid; Detection and determination of -in milt 

and cream. E. Hinks. Analyst, 1913, 88, 555—558. 
Qualitative. 25 0.0. of milk, or 10—20 gnus, of cream, are 
heated with an equal volume of concentrated hydro- 
Ohio™ acid, as in the Wemer-Schmidt method for the 
estimation of fat, nntii the precipitated curd is eom- 
ok ?"^7 ed ' roixtaxe is cooled and shaken 


/ -—r -X- mvm w ova uwuu oautHl. UUul O C.O. 

of water. Hm mixture is shaken, the aqueous layer 
separated, heated lor a lew minutes on the water-bath to 

12? 1 e ?? S *r J 0 *. aj *“ noni * tested for benzoic add with 

fenio chloride in tile nma l manners 

CtawWatfae, The same quantities of milk or cream 
aad as above. Hw heated under a 
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20 o.o. of a mixture of equal volumes of ether and petro¬ 
leum spirit. The ethereal extracts are made alkaline with 
ammonia solution, 10 o.o. of water added, and the mixture 
shaken; the aqueous layer is separated, and the alkaline 
extraction is repeated twioe. The bulked aqueous extracts 
are acidified with hydroobloric aoid and extracted 3 times 
with mixed ether and petroleum spirit as before. These 
final extracts are allowed to evaporate spontaneously, and 
the residues dried to constant weight (24 lire.) in a desic¬ 
cator. The benioic aoid is then-volatilised by heating at 
100° C. (an hour or two) the loss in weight representing 
the amount present. The method gives a close approxi¬ 
mation to accuracy in the second place of dooimals. The 
proKnce of boric acid does not intorforo with the method, 
which has also been applied to butter. Butter may be 
treated direct as in the case of cream, or the aqucouB 
portion may bo separated, the fat shaken several times 
with hot sodium bicarbonate solution, and the mixed 
washings and aqueous portions digested with hydrochloric 
acid.—!!. W. L. 

Preserving meat and other food products ; Practical and • 
economical method of'——[by means of sugar], A. 
Vasseux. Bull. Absoc. Chim. Suer., 1913, 81,180—182. 
Goon results have been obtained by the author in the 
preservation of meat by covering with powdered sugar. 
During tbo first few days of the treatment, water is 
absorbed by tho sugar; the resulting syrup is drawn off 
and re-crystallised. When the Hyrup has drained away, 
the meat is again sprinkled with powdered sugar, after 
whiok it may be preserved indefinitely with, it is stated, 
no alteration in quality. Fish may be treated in the 
same manner.—J. P. 0. 


Lard; Detection of beef and mutton fats in_. A. 

B8mer. Z. Enters. Nahr. Genussm., 1913,28,569—618. 
Thu method is based upon tho di8ercnoes in the m. pts. 
of the characteristic glycerides of lard and of beef and 
mutton fats as compared with the m. pts. of the respective 
fatty aoids. The difference between the m. pt. of a- 
palmlto-distoarin from lard and its separated fatty acids 
is 5*2° C,, whilst in the case of the (9-palmito-distearin of 
beef and mutton fats the difference is only 0-1° C. Fifty 
grms. of the melted lard are dissolved in 60 c.c. of ether 
wxd crystallised at about 15° C. The crystals are pressed 
between filter paper, reorystallised from 80 c.c. of ether 
and again dried with filter paper. In tho oase of pure 
w» glycerides thus obtained usually melt at 63° to 
64 C., whilst those from lards containing beef fat, etc 
have usually a lower m. pt. Should the m.pt. be below 
61 0. the recrystallisation must be repeated until the 
m. pt. is above 61° C. In the case of soft oily lards a 
mixture of 3 to 4 parts of other with 1 part of alcohol or 
anhydrous aootono is useful for the first crystallisation. 
The fatty acids are separated from part of the deposit, 
and the m. pts. of the glycerides and fattv acids ramul- 
toneously determined. I n the case of glycerides melting 
between 61 and 66° C. a lard must be regarded as adul¬ 
terated with beef or mutton fat or with hydrogenated oil 
when the m. pt. of the glycerides added to" twice the 
difference between the m. pts. of the glycerides and their 
fatty adds « lower than 71° C. With glycerides melting 
between 60 and 61 C. the presenoo of foreign fat is certain 
when the difference between the m. pts. is less than 5° C 
“g with glycerides molting from 65° to 68-5° C. when the 
difference is less than 3° C. For the detection of hardened 
(hydrogenated) oils the method may be used in conjunction 
with the phytosteryl acetate test.—C. A. M. * 

Ooffee; Investigations on -. T. Roxsenyi. Chem- 

Zeit., 1913, 87, 1482—1484. 

To determine the proportion of adulterant (oereals) added 
to ground ooffee, advantage may be taken of the fact that 
ooffee a«h is strongly alkaline whereas that of oereals is 
abnost neutral. The alkalinity of tho ash from five samples 
S f£? )a - Domingo) closely 
°] d **”■gnns. of roasted coffee, 
XL*. ™°'V” bs S t “ t “ t u ni« the *»me conditions, 
about 1 c.c. The ash in the five samples amounted to 


between 4*06 and 4-80 per cent. Artificial mixtures gave 
the following alkalinitios :— • 


50% Mocca 
75 % „ 

50/J 

20% Ceylon 
10% Santos 


i barley : 24°5 e.c. 

, malt : 37-6 „ 

i rye : 26-0 „ 

, barley : 8*5 „ 

» : 4*9 „ 


The unwound roasted beans can be extracted fairly 
well with water for the manufacture of coffee extract, 
and the exhausted beans dried, glazed, and sold for fresh 
coffee. In this treatment the coffee loses 10 per cent, 
in weight and 40 per cent, of its ash, and the adulteration 
is detected by the determination of the latter.—W. E. S. 


Chicory ; detection of - in decoctions of chicory and 

coffee. C. H. La Wall and L. Forman. Amer. J. Pharm., 
1913, 85, 535—538. 

The determination of the oupric-reducing power affords a 
means of detecting the presence of chicory in coffee (see 
Tatlook and Thomson; this J., 1910, 138). The extrac¬ 
tives of roasted coffee contain from 1*92 to 2°64 per oent. 
of reducing sugars whilst the extractives of roasted chicory 
contain from 25-2 to 27-7 per cent. Therefore, when the 
extractives of a coffee decoction yield more than 3 per 
cent, of their weight of reducing sugars the presence of 
chicory is indicated. The addition of cane sugar to the 
ooffee does not affect the results and its presence may be 
detected ,by a polarimetric examination.—W. P. S. 


Patents. 

Milk ; Sterilisation of -. A. Shelmerdine, Liverpool. 

Eng. Pat. 26,743, Nov. 21, 1912. 

The milk is passod at a temperature of 50°—65 3 C. through 
a glass tube of f—1 in. diam., and during its passage is 
subjected to the action of an alternating current of about 
1*5 kilowatts and 3000 volts. The electrodes are placed 
at distances of from 12 to 20 in. on enlarged parts of the 
tube. The milk passes under the edge of each electrode 
and taps or plugs are provided for emptying the enlarged 
parts, when required. Modified forms of the apparatus 
are also described.—W. P. S. 


Fruit; Process of preserving uncooked -. W. P. 

Thompson, Liverpool. From R. Oliver, Marseilles. 
Eng. Pat. 5999, Mar. 11, 1913. 

The fruit is immersed in a solution containing about 1 kilo, 
of crystallised sodium bisulphite per 100 litres of water; 
3 kilos, of sodium ohloride may also be added. If it is 
desired to preserve the fruit for more than 1 year, it is, 
after this period, immersed in a 1 per cent, solution of 
sulphur dioxide. For aprioots and peaches, a dilute 
solution of oalcium sulphite may be employed.—W. P. 8. 

Coffee extract; Process of making -. J. T. Davis, 

Assignor to Davis Oil Refining Co., San Franoisoo, CaL 
U.S. Pat. 1,079,474, Nov. 25, 1913. 

&eound roasted coffee is extracted with watet at a tern- 
perature not exceeding 170° F. (76° C.) and the extract is 
evaporated below 170° F. and under reduced pressure. 

—W. P. S. 

Milk; Process and apparatus for sterilising -. A. 

Shelmerdine. Fr. Pat. 460,315, June 13, 1913. Under 
Int. Conv., Nov. 21, 1912. 

See Eng. Pat. 26,743 of 1912; preceding.—T. F. B. 


Flour; Process for ageing and bleaching -. J. A. 

Wesener. Fr. Pat. 460,776, July 26, 1913. 

See U.S. Pat. 1,071,977 of 1913; this J.,1913,957.—T. F. B. 


Coffee extract ; Process for producing a -. K. von 

Vietinghoff. Fr. Pat. 460,949, July 8, 1018, 

See Eng. Pat. 10,262 of 1913; this J., 1913, 801—T. F. B. 
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Ox. ZIXs.—WATER PURIFICATION! SANITATION. 


Cereal coffee or coffee substitutes and process for making 
them. J. H. Kellogg. Fr. pat. 460,978, July 31, 
1913. 

See U.S. Pate. 1,069,265, 1,069,266, 1,069,267, and 
1,069,268 ol 1918; this J., 1913, 880.—T. F. B. 

Colouring matter suitable for alimentary and other products. 
Fr. Pat. 460,441. See IV. 


XIXb—WATER PURIFICATION; 
SANITATION. 

Oxygen in water; Winkler's method for the determination 

of - ; the effect of nitrite and its prevention. F. E. 

Halo and T. W. Melia. J. Ind. Eng. Chem., 1913, 5, 
976—980. 

Winkler's method (this J., 1889, 727) gave sufficiently 
accurate results in presence of such quantities of nitrite 
as are prdinarily present in waters. Tho disturbing offeot 
of largor quantities of nitrite was satisfactorily counter¬ 
acted by the addition of sodium aoetato crystals or a strong 
solution of potassium acetate to neutralise the hydro- 
chloric acid before exposing the solution to the air.—A. S. 

Patents. 

Artificial zeolites and other comfibunds used for softening 

water ; Apparatus for cleansing or revivifying -and 

for other like chemical treatments. F. R. Webb, Randals- 
town, Ireland. Eng. Pat. 27,415, Not. 28, 1912. 

The supply of water is cut off from the chamber containing 
the bed of artificial zeolites and, when the level of the 
water has sunk to the upper surface of the bod, the outlet 
is also closed. A 10 per cent, solution of sodium chloride is 
then admitted and after passing slowly through the bed of 
zeolites, is discharged through a pipe fitted with a valve 
controlled by a rocking lever; one arm of this lever is 
hollow and through it the liquid passes into a ball pro¬ 
vided with an adjustable orifice. When the level of liquid 
in the chamber sinks to the surface of the zeolite bed this 
ball empties, the arm tilts, and a valve on the water 
supply pipe is opened so that the chamber is filled to a 
definite levol. The ball then fills, the lever falls over and 
the chamber is emptied, whilst the water supply is out off. 
These operations are repeated. The lever ako operates a 
ratchet wheel, so that after the reagent has been removed 
by the alternate filling and emptying of the chamber, the 
lever arm beoomes fixed and water is allowed to flow 
through the bed until the latter is completely cleaned, 

—W. P. S. 

Filtering with sand or gravel; Vessel for - designed for 

the purification of residuary waters charged with fatty 
materials or natural waters charged with iron salt in 
solution. Puech, Chabal et Cie., Paris. Eng. Pats 
9746, April 25, 1913. Under Int. Conv., Nov. 19, 1912. 
Two series of perforated pipes are arranged in the filtering 
vessel, one below and the other above the layer of sand or 

r vel. Air is forced periodically through the lower pipe* 
order to cleanse the filtering material, whilst a con¬ 
tinuous supply of air under pressure is introduced into the 
water through the upper pipes so that fatty substanoes 
are carried to the surface and prevented from coming into 
contact with the sand or gravel.—W. P. 6. 

Sewage and the like; Apparatus for purifying -, P, 

Bunzel, CSthen, Germany. U.S. Pat. 1,079,391, 
Nov. 25, 1913. 

A number of settling tanks communicate through hori¬ 
zontal sliding valves with sludge oonduits below. The 
latter are fitted with removable ends for discharging the 
sludge ; the water separated from the sludge eoUnits in a 
tranevesse channel. Means are provided fat s u pp lyin g 


water to the oonduits after the sludge has been discharged, 
and the end covers are replaced before the valves are re¬ 
opened.—W. P. 8. 

Sewage disposal. L. T. Beet, Reading, Pa., Assignor to 
Water and Sewage Purification Oo., New York. U.S. 
Pat. 1.079,569, Nov. 26, 1913. 

Szwaoe is separated into two portions, one liquid mid the 
other containing a high percentage oi solids; the letter 
portion is oonduoted to a closed septio tank where it under¬ 
goes liquefaction. The effluent from the septic tank is 
mixed with the liquid portion of the sewage, and the 
mixture is subjected to an oxidising treatment.—W. P. 8. 

Clarification of effluents ; Process for the - F. Wellen- 

siek. Ger. Pat. 268,9%, Jan. 18, 1918. 

The effluent is treated first with an alkaline solution of the 
humio substances separated from the waste lyes from the 
manufacture of cellulose from straw or wood, and then 
with basio or aeid salts or other precipitants, e.g., milk of 
lime or aluminium sulphate.—A. S. 

Combustible matter; Extracting or eorting - from 

refuse. G. Hidoux and J. Bernheim, Paris. Eng. Pat. 
6998, March 22, 1913. 

After separating any very large pieoes, the refuse is 
passed through a pair of crushing rolls and then over 
a vibrating sieve, the distance between the wires of ths 
sieve being twice that between the rolls. It is stated 
that the combustible material is only flattened out by the 
rolls and remains on the sieve whust the incombustible 
material is orushed and passes through. Several pain of 
rolls and sieves are used in succession, each succeeding 
pair of rolls being set closer together and eaoh succeeding, 
sieve having smaller meshes.— W. H. C. 

Liquids; Apparatus for sterilising -. J. S. Forbes, 

Philadelphia, U.S.A. Eng. Pat. 9976, April 28, 1918. 
Three cylindrical vessels are arranged one within the other, 
with narrow intervening spaoes; the upper edges of the 
vessels are flanged and fit one over the other, the innermost 
vessel being the tallest. The outer vessel is provided 
with a central tube extending through the bottom and 
central tubes in the other vessels fit over the first tube. 
The liquid is delivered from a constant level devioe 
into a funnel whioh conducts it into the spaoe between 
the central tubes of the inner vessels; it then passes 
through the spaoe between the walls of these vessels 
to a heater, overflows from the latter and is oonduoted 
to the spaoe between the outer vessel and the next inner 
one, finally passing up the inner central spaoe end esoapieg 
through the oentral tube.—W. P. S. 

Liquids ; Method of purifying and sterilising - G. W. 

Swinburoo, East Orange, N.J., Assignor to Sterilisation 
Co. U.S. Pat. 1,079,377, Nov. 25, 1913, 

Sewaqe or other liquid containing a chloride is passed 
through an electrolysing apparatus and is then allowed 
to remain at rost until the produet* of the electrolysis 
have acted on the liquid.— W. P. 8. 

Liquids ; Apparatus for sterilising ——- by means of ultra¬ 
violet rays. ' 0. Linker, Leipzig, Germany, U.S. Fat. 
1,079,503, Nov. 25, 1913. 

The tube conveying the liquid to be sterilised passes 
through a oentral passage extending throughout the jpngth 
of a mercury-vapour lamp; one end of the tube is then 
turned backwards in the form of a spiral round the outer 
wall of the lamp. The tube is out of oontaet with ths 
walls of the lamp and is sealed into each end of the peerage 
so that a dead-air space is provided between the inner 
wall of the lamp and the tubs.—W. P. S. 

Preparing atoms ' c o m p o und s from mUtmss tf pstooltm 
^ and tar. Ft Pat 460480. Boa IU. ... 
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XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL 00& 

Belladonna plant j; Individual variation in the alkaloidal 

content of -. A. F. Sievm. J. Agric. Research, 

1913, 1, 129—146. 

So far as the percentage of alkaloids present in belladonna 
leaves and tno quantity of material available were con¬ 
cerned, the best time for picking the leaves was from the 
period of flowering till the early berries began to ripen. 
There appeared to be no relation between the appearance 
of the plant and the alkaloidal content of the leaves. 
The variation of the percentage of alkaloids in the leaves 
of different plants was very large. A number of plants 
with leaves rich in alkaloids in one season were found to 
havo equally good leaves in the following season. The 
Kame held with regard to plants with leaves of a low 
alkaloidal content.—F. Shdn. 


Strychnine ; Some non-acid oxidation products of ——. 

H. Louche and G. Schwacbel. Bor., 1913, 46, 3693— 

3699. 

Solid permanganate and a solution of strychnine in 
chloroform were added slowly to a large volume of acetone 
at 15°—20° C. The sludge was treated with a solution of 
ammonium chloride. The amraoniacal aqueous liquor was 
separated, acidified and extracted with chloroform. 
The aoid oxidation products were removed by means of a 
solution of potassium bicarbonate. The chloroform 
on evaporation left a resinous residue, which after pro¬ 
longed boiling with benzene became powdery. This was 
crystallised from alcohol, from which it separated in clear 
domed prisms, CnHjgO^-, which melted with decom¬ 
position at 320° C. The benzene solution was treated 
with light petroleum and the precipitate dissolved in 
hydrochloric acid and mixod with methyl alcohol. On 
rocrystallisation from alcohol it had the composition, 
CigH^OjNjCl.HjO, and melted at 296°—300° 0. with 
decomposition. The corresponding base appeared to be 
readily soluble in water. The manganese dioxide sludge 
was also treated with sulphur dioxide in the presence of 
chloroform. After romoval of the acids by means of 
potassium bicarbonate, a crystalline product was isolated 
irom the chloroform. This crystallised from alcohol in 
light yellow leaflets having the composition, C^HjjOr.N*, 
and melting with decomposition at 262°—256° 0. ' All 
the above substances had a bittor taste and gave the 
characteristic strychnine reaction with chromic acid. 

—F. Shdn. 


Physostigmine. I. F. Straus. Ann&h n, 1913, 401, 350— 
376. (See also this J., 1912, 609.) 

The gold salt of physostigmine melted with decom¬ 
position at 163°—166° €., and the platinum salt at 160° C. 
Escroline benzoate crystallised from ether in characteristic 
rosettes, m.pt. 165°—156° C. Escroline was obtained 
by the distillation of physostigmine in a high vacuum. 
Eseroline racthiodide was converted by a special method 
into the ammonium base, which was heated to above 
200° C. in a vacuum. A solid distilled over which was 
purified by crystallising from ether. The substance, 
which was styled physostigmol, had the composition, 
melted at 107-5—108° C. It was phenolic 
in character and contained one metbvl grouping attached 
to the nitrogen atom. During the distillation of the above 
ammonium base tri- and dimethylamine were produced. 

—F. Shdn. 


Olucostdes of polyhydric alcohols; Biochemical synth < 

of-/ a-glucosidcs of glycerol and glycol. 

Bonrqnclot and M. Bridel. ComptcB rend., 1913, 1 
1024—1027. 


When aqueous solutions containing dextrose together 
with glycerol or glyool are trpated with a-gluoosidase (see 
this J., 1918, 251, 762), synthesis of a-glyceryigluoosides 
*glyoylgtaoo«k*es slowly takes pJooe. The higher 


the concentration of glycerol or glyool, ceteris paribus, 
the longer is the time required for the attainment of 
equilibrium ir the solution, and the greater is the quantity 
of glucosidcs produced. The activity of o-glucosidaae is 
destroyed by 30 per cent, aqueous solutions of monohydrio 
alcohols ( loc. ext.) and by 60 per cent, solutions of glycol, 
whilst glycerol has no injurious action even at a concen¬ 
tration of 90 per cent.—J. H. L. 


Essential oils, Constituents of -. Calamus oil. F. W. 

Semmler and K. E. Spomitz. Ber., 1913, 46, 3700— 

3707. 

A small sample of calamus oil with the following characters, 
b. pt. 55°—170° C. at 12-5 mm., sp. gr. 0-9569 at 20° G, 
no=1-5070;- aD=+2fl°, was fractionated. A fraction 
was separated boiling between 150°—160° C. at 13 mm., 
which gave an acetate, C^H^O,, with the characters, 
b. pt. 155°—163° C. at 12 mm., sp. gr. 0-9727 at 17° C., 
n D =1-51004 and a D =-H°. In a large* quantity of 
Russian calamus oil, pinene, camphene and camphor were 
detected. The bicyclic sesquiterpene, calamene (a naph¬ 
thalene derivative), was also separated and purified. Its 
characters wore : b. pt. 123°—126° C. at 10-5 mm., sp. gr. 
0-9224 at 20°/19° C., aD-+6 0 , nD=l-50572. When 
reduced with hydrogen in the presence of platinum, an 
optically inactive hydrocarbon, C 16 H 28 , was produced 
which boiled at 123°—125° C. at 10 mm. A higher 
fi action of the oil had the characters : b. pt. 150°—160° C. 
at 13 mm., sp. gr. 0-96116 at 28° C., no=1-5098, ana 
appeared to be a sesquiterpene alcohol, C 15 H l4 0, which 
oould not be esterified owing to the readiness with which 
water split off, with formation of a hydrocarbon Cj.Hjj, 
the characters of which were : b. pt. 136°—143° C. at 
16 mm., sp. gr. 0-9324at 20°/19° C , n D =l-52317, a D = +6°. 

—F. Shdn. 


Citronella oil; Transformation of - into rose oil. P. 

Barbicr and R. Looquin. Comptes rend., 1913, 157, 
1114—1118. 


The researches of Bar bier and Bouveault and of Bar bit' r 
and L6ser (this J., 1896, 469; 1900, 769) showed that 
/-rhodinol (the alcohol of pelargonium and French rose 
oils) and d-citronellol are stereoisomerides of the for¬ 
mula*: CH,: C(CH a ).(CH-) s .CH(CH a ).CH 2 .CH s OH . and 
(CH 3 ) 8 C : OH.(CHj) r CH(CH 8 ).CH t .CH,OH irepectiveiy. 
In spite of this, it is still widely held, especially in Germany, 
that l rhodinol and d-citronellol are optical antipodes. It 
is now shown that it is possible to obtain rhodinol from 
citronollol or citronellal, and that the product has similar 
properties to those of natural rhodinol, including a pro¬ 
nounced odour of fresh roses, except that it is dextro¬ 
rotatory to the same degree as 1- citronollol is Isbvo -rotatory. 
The following methods of transformation were used :— 
The acetic ester of oitronellol was converted into the 
aoetobromo-hyarin by treatment with hvdrobromic acid 
in acetic acid solution, and the product was saponified. 
Citronellal (from citronella oil) was converted into citro- 
nellic acid by way of the oxime and nitrile, the acid was 
treated with thionyl chloride in benzene solutior, the 
product poured into alcohol, the resulting hydrochloride of 
ethyl citronellate (rhodinate) treated with sodium acetate 
and acetic acid, and the product reduced with sodium and 
alcohol. Citronellol was hydrated by means pf 30 per cent, 
sulphuric acid, and the resulting 3.7-dimethyloctanediol- 
1.7, (CH,) t : C(OH).(CH l ) a .CH(CH s ).CH I .CH 1 OH, dehy- 

drated by heating with 6 per cent, sulphuric acid, and the 
product rectified. The results described afford an explana¬ 
tion of the facts that the same derivatives are frequently 
obtained starting from d-citronellol or /-rhodinol respec¬ 
tively and also of the more or less pronounced odour of 
rhodinol frequently observed in commercial citronellol. 
All three rhodinols are now known: /-rhodinol occurring 
in pelargonium and rose oils, d-rhodinol obtained as 
described above from d-citronellal (the principal con¬ 
stituent of citronella oil), and /-rhodinol prepared’ bv 
Bouveault and Gourmand (this 0., 1904, 759) by reduction 
of synthetic ethyl rhodinate. (See also this 1896. 
292,373; 1897/823; 1898, 207, 486.}--A. ST* 
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Olibanum oil; OoiuMuenteM -. E. Fromm and E. 

Autik Annalon, 1913. 401, 253-262. 

A quantity ol “ terpene-free " olibanum oil with the 
characters: b. pt. 70 r C. atl2 mm., sp. MBS at 
15° C., aD=+20° 48', was fractionated by distillation. 
Two mam fractions were separated boiling at 210°—211° C. 
and 200° 0. respectively. The former fraction had the 
composition O l0 H l6 O and consisted principally of a com- 
pound styled dilanol which resembled a mixture of a 
ketone and ar alcohol in its behaviour. When oxidised 
by means of cold neutral pormangai ato solution, d-borneol 
and an acid were produced. The latter when purified 
had the composition C,H 14 0„ and melted at 130° C. 
after crystallising from water. It appeared to be identical 
with the pinononio acid obtained by Kerschbaum (Ber., 
1900, 88, 891) by the .oxidation of verbenone. A small 
amount of a volatile acid, C l0 H l8 O 4 , was also formed 
during the oxidation.— F. Shdn. 

louqlas fir leaf oil. A. W. Schorger. J. Amer. Chem. 

Soc., 1918, 85, 1895—1897. 

Six samples of leaves of the Douglas fir ( Pseudotsuga 
axifolia, Britt.) distilled in California yielded from 0-11 to 
)-20 per cent, of oil, average 0*103 per cent. The oilB 
rave the following figureB : sp. gr. at 15° C., 0*8727— 
>8759; n D =l*4758—1*4780; *“=—17*02° to —22*17° ; 
void value 0*65—1*10; ester value 11*13—24*25; ester 
(raltio aftor acetylation 27*50—51*78. The oil consisted 
principally of l-a pinone 26 per cent, and 1-8 pinene 48 per 
?ent., with about 6 per cent, each of bomeol, bornyl 
acetate, and *- or I-limonone; together with furfural and 
jther unidentified constituents.—R. G. P. 

Camphor dissolved in 90 per cent, alcohol; Specific optical 

rotatory power of -•. H. Malosse. J. Pharm. Chim., 

1913, 8 , 505—506. 

Observations were made of the optical rotation of 
camphor dissolved in 90 per oent. alcohol at 20° C., the 
strength of the solution varying between 3 and 37 per 
cent. The results led to the following formulee, where 
c represents grms. of camphor in 100 c.c. of solution, 
p the percentage of camphor and q the percentage of 
solvent in the solution : 


[a]S=38*7+0*1532c 
38*7 +0*l344p 
[affi=52*14—01344g 


-F. Shdn. 


oxidation with alcoholic iodine solution it yielded the 
corresponding disulphide, [C^HmCI^COOH)]^ (m. 

70° to 71® C.), whilst potassium pe rm a n ganate oxidised it 
to an impure sulphoete&rio acid.—C. A, U. 

Per-acids from organic acids and hydrogen peroxide; 

Formation of - J. D’Ana and W. Frey. A. anorg. 

Chem., 1918, 84, 145—164. 

Systematic experiments on the direct production of 
per-aortic acid from aoetio acid and hydrogen peroxide 
(this J., 1912, 1200), with and without catalysts, have 
shown that the process of per-acid formation is exothermic 
and that the velocity constant diminishes as reaction 
proceeds towards equilibrium. The formation of per- 
propionio and per-butyrio aoids is analogous to that of 
pcr-aoetic aoid, but in the production of per-iormio acid, 
stable equilibrium is not reaohed owing to the decom¬ 
position of this acid into carbon dioxide and water. 
Phosphoric and hydrofluoric aoids have a smaller accelera¬ 
ting effect than sulphuric and nitric acids.—F. Sodn. 

Organosols of metals of the platinum group and of hydroxides 

of divalent platinum and palladium. C. Amberger. 

KoUoid-Zeits., 1913, 18, 310—317. 

Using wool fat in the manner described previously for the 
preparation of organosols of silver and gold (this J., 1912, 
1000, 1007), the author has prepared organosols of palla¬ 
dium, platinum, palladous hydroxide, palladium oleate, 
and platinous hydroxide. In the preparation of the 
metallic organosols, hydrazine hydrate was used as reducing 
agent. The palladium organosols (8*9 to 10 per cent, rd) 
had pronounced catalytic activity; small quantities 
dissolved in fatty oils were oapable of transferring hydrogen 
to the unsaturated glyoerides of the oil, with the forma- 

__lia-rtonaA nilu Thn nlatinum OMMUlOSOlB 


Ferro - and fetricyanide salts of betaine. [Isolation of 
betaine from molasses lesidues,] G. Roeder. Ber., 1913, 
40, 3724—3727. 

On mixing concentrated aqueous solutions of betaine hydro¬ 
chloride and potassium ferro- or ferriovanide, the corre¬ 
sponding betaine salts were preoipifcated. The salts were 
very slightly soluble in alcohol, and decomposed with the 
formation of hydrogen cyanide when boiled with water. 
The composition altered when they were washed with methyl 
alcohol and ether. Betaine ferrocyanide, FeC t N,H«, 
4CftH 11 O t N,2H.O, was a white powder, whilst the fern- 
cyanide FeC.N.Hj.aCjHuO^N^HaO, formed canary yellow 
leaflet* with jagged edges. The latter salt could be crystal¬ 
lised from water. The formation of these salts was 
used to isolate betaine hydrochloride from residues of 
molasses. The latter were acidified with hydrochloric acid, 
preoipitated by the addition of methyl alcohol, and filtered. 
The filtrate was treated with ferrooyanio aoid or potassium 
forrooyanide. The crude betaine ferrocyanide was sus¬ 
pended in alcohol and deoompoeed by means of hydrogen 
chloride, when betaine hydrochloride was produced in the 
solid form. Pyridine and trigonelline also formed yellow 
salts with ferro- or ferrieyanio aoid.—F. Bkdn. 

Stearic acid; Sulpha-derivatives of -- A. Eckert and 

0. Halla. Honateh. Chem., 1013, 84, 1811—1813. 

Nuunamwoerasaio arid, C^H.CHSH.GOOH, rn.pt. 
74* C., was obtained by heating a bromostearic arid with 
an aledaoHe solution of sodhns hydwsufchide. On 


organosols were prepared by the interaction ot ine corre* 
a ponding chlorides and aodium carbonate and the palladium 
oleate organosol from the chloride and potassium oteato 
in presence of wool fat, A solution of the palladous 
hydroxide organosol in paraffin oil has been introduced as 
a therapeutic agent under the name of ‘ LoptynoL —A. a. 

Patents. 

Hem-amino-arsenobemene; Manufacture of ——. C. F. 
Boehringer und Sobne, Mannheim-Waldhof, Germany. 
Eng Pat. 7488, March 29, 1913. Under Int. Conv., 
April 1, 1912. 

4- Amino- 3 .5-din itrobisnzknb*1-arsinio acid is reduced 
to 3 4.5.3'.4'.5'-hexa-amino-arsenoben*ene by treatment 
with aoid reduoiug agents, such as tin or stannous chloride 
and hydrochlorio acid. The free base is very unstable, 
rapidly becoming dark ooloured in air; it is insoluble 
in the usual organic solvents, but soluble in dilute acids. 
It is stated to possess a very powerful spirillomde effeot, 
with comparatively small toxicity (see also Eng. rat. 
8041 of 1913; this J., 1913, 1170).—T. F. B. 

Dinilro-methylnitraminopkmylarsinic acids; Art of 

derivatives of -. t. Aoh, Mannheim, and A. Rott 

mann, Heidelberg, Assignors to C. F. Boehnnger und 
Sohne, Mannheim-Waldhof, Germany. U.8. Pat. 
1,081,079, Dec. 9, 1913. 

A DINITEO.M«THYtiriTBAMINOrBWm.ANSIN10 arid («e 

U.S. Pat. 1,075,279 of 1913 : thie J., 1913, } 12 ®) “ tre * t * 1 
with a reducing agent, e.f., tin and hydrochloric acid. 


Organic arsenic ampmadi ; 

H. Bart. Ger. Pat. 387,082, March 26, 1813. 

ectrolytic redurikm see 
The products may ha 
■or, 4o* t®» pseparaStou of 
prooees 1* 


Oeoanio arsines 
treated with suit- 
used for medicinal 
therupeutio 
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applied to 3-oarboxy-ethylamino-4-hydroxyphen;ylar8ino, 
obtained by electrolytic reduction of the corresponding 
arsinio acid. —T. F. B. 


Alkali sails of aromatic stibinic acids ; Process for preparing 

neutial, soluble -. Chem. Fabr. von Hey den. Ger. 

Pat. 267,083, Aug. 6, 1912. 

One mol. of an aromatic stibinic acid is neutralised by 
means of less than one mol. of an alkali. The neutralised 
solutions may be evaporated to dryneBs or precipitated by 
means of salt solution or an organic solvent miscible 
with water, e.g., alcohol. Alkaline solutions of stibinic 
acids may be treated with precipitants, such as alkali 
hydroxide solutions or concentrated solutions of alkali 
salts of inorganio acids, and the precipitate washed until 
both the residue and the washings are neutral. The alkali 
salts thus obtained may be further purified by treatment 
with methyl aloohol.—T. F. B. 


2-PhenylquinolineA-carboxylic acid and its derivatives; 

Manujaciure of sulphonic acids of -. Chom. Fabr. 

auf Action, vorni. E. Schoring, Berlin. Eng. Pat. 
16,482, July 17, 1913. Under Int. Conv., Oct. 8. 
1912. 

The sulphonic acids of 2-phonylquinoline-4-carboxylic 
acid and its nuclear substitution products are obtained by 
the usual methods of sulphonation. They have thera¬ 
peutic properties similar to those of the 2-phenylquinoline- 
4-oarboxylic acids from which they are derived, but they 
have the advantage of being soluble in warm water and 
having a pleasant acid taste.—T. F. B. 


Tuberculosis ; Substance for the treatment of - and 

process of making said substance . B. S. Paschall, Seattle, 
Wash. U.S. Pat. 1,078,873, Nov. 18, 1913. 

Tubercle bacilli are dried and powderod and the fats and 
waxes therein are saponified : tho mixture is filtered, the 
filtrate evaporated, and the residue dissolved in a suitable 
solvent. The fatty acids are now precipitated and ro- 
dissolved until they are sufficiently pure, and they are 
finally dissolved in a liquid which forms compounds 
soluble in water. When injected into animals or men, tho 
products are said to produoe a lipolytic ferment capable of 
dissolving a sufficient portion of the waxy protective 
substanoes elaborated by tulorcle bacilli, so that the 
mioro-organism itself is destroyed.—T. F. B. 


Casein pteparations ; Process for producing -. A. A. 

Dunham, Bainbridge, N.Y., Assignor to Casein Co. of 
America. U.S. Pat. 1,080,204, Deo. 2, 1913. 

A slightly aoid solution of about five parts of a simple 
glycerophosphate is mixed with powdered casein containing 
wator, corresponding to 100 parts of dry casein, and the 
produot is dried ana powdered.—T. F. B. 


Dimethylaminohydroxymethanc and dimethylamine ; Process 

for producing -. Farbcnfabr. vormi F. Bayer und 

Co. Fr. Pat. 460,429, July 16,1913. Under Int. Conv., 
Aug. 6 and Nov. 30, 1912, and Feb. 18, 1913. 

The halogen addition compounds of trimethylamine 
(e.g., the dichlorido) are treated with water and then 
with alkaline substances, or with alkalino solutions, or 
trimethylamine or one of its salts is treated with water 
and a halogen or a hypohalogenous acid or salt 
thereof; in each case dimethylaminohydroxymcthane, 
HO.CH«.N(CH 3 ),, is produced. Dimethylamine or 
dimethylaminohydroxymethanc can also be obtained 
by treating a salt of trimethylamine with two mola, of 
hyjx>hakgenite, and converting the halogenated dimethyl- 
amine thus produoed into dimethylamine by reduction, 
or into dimcthylaminohvdroxymetaane by means of an 
alkali,—T. F. B. 


Acetaldehyde from acetylene ; Process for preparing -. 

Consortium f. Elektroohemische Industrie. Fr. Fat. 

460,653, July 21, 1913. 

The conversion of acetylene into acetaldehyde by means of 
solutions of mercury salts is retarded, after the reaction 
has been proceeding for some time, by the accumulation 
of aldehyde vapour in the gas mixture over the solution. 
The process can be carried out rapidly and continuously, 
without retardation, by passing aoetylene in excess through 
mercury salt solutions, extracting the aldehyde from the 
gas immediately, and again passing the acetylene through 
the solution. The process described in Fr. Pat. 456,370 
(this J., 1913, 959) is considerably accelerated by this 
modification ; it is also possible to use stronger acids than 
are there indicated without jisk of the formation of 
resinous compounds. This method is especially applicable 
to processes in which the aoetylene is introduced into hot 
solutions of mercury salts, so that the aldehyde distilB off 
as soon as it is formed.—T. F. B. 

Acetic acid from acetaldehyde ; Process for producing -. 

Consortium f. Eloktrocnom. Industrie. Fr. Pat. 460,971, 

July 25, 1913. 

The conversion of acetaldehyde into aoetic acid by oxygen 
is accelerated by the addition of small quantities of man¬ 
ganese compounds ; the roaotion is not explosive, as is the 
oase when compounds of chromium, vanadium, cerium, 
etc., are usod as accelerators. Example. A. current of 
dry oxygen is passed into a mixture of 300 kilos, of pure 
acetaldehyde and 2 kilos, of manganese acetate in a pure 
aluminium vessol provided with a stirrer and a cooling 
jaokot: tho manganese salt dissolves in the aldehyde, 
and the solution absorbs oxygen very energetically, the 
heat evolvod being removed by external cooling. After 
10 to 20 hours the absorption is complete and the acid is 
distillod. Air may be used in place of oxygen, and the 
gases may be introduced under pressure; acetic acid or 
other solvent may be added to the aldehyde, if desired. 

—T. F. B. 


Per-acids from aldehydes ; Process for preparing -. 

Consortium f. Elektrochem. Industrie. Fr. Pat. 460,972, 
July 25, 1913. 

It is known that the autoxidation of aldehydes gives rise 
to tho formation of per-acids, which, however, react with 
excess of aldehyde forming the lower acid. It has been 
found that this reduction of the per-acid can bo prevented 
by lowering the temperature, and also that it is greatly 
aocolerated by the presence of certain impurities in the 
aldehyde, especially manganese compounds and water. 
The per-acid may be separated from the aldehyde by con¬ 
verting it into a salt, e.g., by adding calcium carbonate, 
or by freezing, or the aldehyde may be separated by 
means of a current of air or by distillation at as low a 
temperature as possible. Example. Dry oxygen is 
passed into freshly distilled acetaldehyde, cooled to a 
temperature of —10° to —20° C. When absorption of 
oxygen has ceased, the excess of aldehyde is distilled off 
at a temperature about 0 e C. The peracetic acid remains 
* as a crystalline mass. The absorption of oxygen can be 
accelerated by the influence of chemically active light rays, 
e.g., from a mercury vapour lamp, and also by addition of 
small quantities of catalysts, such as compounds of 
chromium, cobalt, iron, uranium, and vanadium. 

—T. F. B. 

Scopolamine solutions ; Process for preparing stable -. 

W. Straub. Ger. Fat. 266,415, May 29, 1913. 
Scopolamine solutions mayjbe rendered stable.by addition 
of a high molecular polyhydric aloohoL—T. F. B. 

Ferrous compounds of monoamino acids; Process for 

preparing -. F. Hoffmann-La Roche und Co. 

Ger. Pat. 266,522, March 16, 1913. Addition to Ger. 
Pat. 264,390 (see this J., 1913, 1032). 

Mono-amino acids or peptones, other than glutamio acid, 
are converted into ferrous compounds by heating with 
metallic iron, air being exoluded.—T. F. B. 
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Qlyccrophosphoric acid and a carbohydrate [mattoee] ; 
Process for preparing a soluble, crystalline compound of 

-. E. Jacoby. Ger. Pat. 266,576, Aug. 4, 1912. 

Condensation of glyoerophosphorio acid and maltose may 
be effeoted by heating the substanoeg to about 110° C. j 
the product is obtained in solid, crystalline, soluble form 
by cooling.—T. P. B. 

Mercury compound of the pyrazolone series; Process for 

preparing a -. L . Givaudan and E. Soheitlin. tier. 

Pat. 266,578, May 12, 1912. Addition to Ger. Pat. 
261,081. 

Compounds containing more raeroury than those prepared 
according to the principal patent (see this J., 1913, 768) 
are obtained by the aotion of mercuric oxide on l-phonyl- 
2.3-dimethyI-4-sulphamino-5-pyrazolone in presence of an 
alkali bisulphite. The produots are said to contain from 
65 to 68 per cent, of mercury.—T. F. B. 

Silver-albumin compounds soluble in water; Process for 

preparing - A. Dering. Ger. Pot. 266,655, Oot. 22, 

1011. 

The silver salts of lysalbinic or protalbinic aoids arc treated 
with aqueous solutions of hexamethylenetetramine, and 
the double compounds are separated from the resulting 
solutions either by evaporation, preferably in a vacuum, 
or by precipitation with alcohol or other organic solvent. 
The products are stated to possess powerful bactericidal 
properties.—T. F B. 

Hercamethyleneteiramine-methyl thiocyanate; Process for 

preparing -. K. H. Schmitz. Ger. Pat. 266,788, 

Feb. 4, 1913. 

A double compound of methyl thiocyanate with hexa¬ 
methylenetetramine may be obtained either by the inter¬ 
action of the components, with or without addition of a 
solvent, or by treating hexamethylenetetramine with the 
methyl ester of an inorganic or organic acid and decom¬ 
posing the intermediate compound by means of an easily 
soluble thiocyanate. The new compound may be used for 
medicinal purposes.—T. F. B. 

Aseptically-sterile thread and bandages ; Process for pre¬ 
paring -. R. Graf. Ger. Pat. 266,953, Dec. 1, 

1912. 

The material is treated with Peru balsam, to render it free 
from bacteria and to give it bactericidal properties, at the 
same time making it permanently flexible.—T. F. B. 

Alkaloids of ipecacuanha ; Process for obtaining the -. 

Ghem. Werko vorm. Dr. H. Byk. Ger. Pat. 267,219, 
July 5, 1912. 

The alkaloids are extracted from the crude material in 
the form of their salts, by means of an organic solvent, 
such as chloroform, carbon tetrachloride, or benzene, 
preferably with the addition of a small quantity of 
alcohol; the salts are preoipitated from the solution by 
means of ether or other suitable substance. In this process 
the decomposition of some of the alkaloids, which oocurs 
when alkali is used for the extraction, is avoided.—T. F. B. 

Alkaloids and alkaloidal salts ; Processes of extracting, 

purifying or preventing the solution of -. J. U. 

Lloyd, Cincinnati, U.8.A. Eng. Pat. 27,378, Nov. 28, 
1912. Under Int. Conv., Feb. 23, 1912. 

See U.S. Pat. 1,048,712 of 1912 ; this J., 1913,161. —T.F.B. 

Terpent hydrocarbons from terpene hydrohalogenides; 

Process far the manufacture of -. A. Meyer, Mul- 

haueen, Alsace. Eng. Pat. 28,497, Deo, 10, 1912. 
Under Int. Conv., Feb. 22, 1912. 

See Fr. Fat. 451,645 of 1912; this J., 1913, 625. Refer¬ 
ence is directed in punnanoe of Sect 7, Sub-sect. 4, of the 
Patents and Designs Act, 1907, to Eng. Pats. 10.783 and 
85,453 of 1907.—T. F. B. 


Preparation of mercury; Process for producing an effec¬ 
tive -. L. Givaudan, Vernier, and E. Soheitlin, 

Basle, Switzerland. Eng. Pet. 29,066, Deo. 17, 1012. 
Under Int. Conv., Deo. 20, 1911. 

See Ger. Pat. 261,081 of 1911; this J., 1913,788.—T. F. B. 

Tobacco i Process of treating -. D. A. Gallagher and 

W. A. Miller, York, Pa., U.S.A Eng. Pat. 10,557, 
May 5, 1913. 

See U.S.Pat. 1,062,093 of 1913; this J.,1913,872.—T. F. B. 

Isoprene ; Process for manufacturing - C. K, F. L. 

Gross, Bovdn, Norway. Eng. Pat. 13,825, June 14, 
1913. Under Int. Conv., June 15,1912. 

See Fr. Pat. 459,988 of 1913; this J„ 1913,1129—T. F. B. 

Erythrene, its homologuee and derivatives; Process for pro¬ 
ducing -. Farbeufabr. vorm. F. Bayer und Co. 

First Addition, dated Juno 17,1913, to Fr. Pat. 425,987, 
Feb. 11, 1911. Under Int. Conv., July 25, 1912. 

See Ger. Pat. 262,884 of 1912; this J., 1913,924.—T. F. B. 

Umaturated hydrocarbons ; Process for making —. F. E. 
Matthews, H. J. W. Bliss, and H. M. Elder. Fr. Pat. 
460,573, July 21, 1913. Under Int. Conv., July 24, 
1912. 

See Eng. Pat. 17,234 of 1912; this J., 1913, 884—T. F. B. 


Strontium salt of cholic acid. R. Werner, Ludwigshafen on 
Rhino, Germany. U.S. Pat. 1,081,178, Doo. 9, 1913. 

See Ger. Pat. 254,530 of 1911; this J„ 1913,110—T. F. B. 

Amino- and diamino-ketones; Process for preparing 

aliphatic -. Farbenfabr. vorm. F. Bayer und Co. 

First Addition, dated June 13,1913, to Fr. Pat. 450,543, 
Oot. 28, 1912. Under Int. Conv., June 20, 1912. 

See Eng. Pat. 14,231 of 1913 j this J., 1913,1128—T.F.B. 

Betaine edits; Process for making - Aot.-Ges. f. 

Anilinfabr. Fr. Pat. 460,478, July 17, 1913. Under 
Int. Conv., Jan. 30, 1913. 

See Eng. Pat. 18,710 of 1913; this J., 1913,990—T. F. B. 

Hydrogenating unsaturated substances; Process for -. 

R. Lessing. Fr. Pat. 460,771, July 26, 1913. Under 
Int. Conv., Aug. 19, 1912. 

See Eng. Pat. 18,998 of 1912; this J., 1913, 917—T.F.B. 


XXL—PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Absorption spectra of sulphurous acid and sulphites. 
( Prelim. Note.) R. Wright. Chem. Soc. Proo., 1913, 
29, 339. 

While comparing the absorption spectra of various aoids 
and of their salts, it was found that the absorption of 
sulphurous aoid is characterised by a band hi the ultra¬ 
violet, the sodium salt exhibiting only general absorption. 
It is thought that this is most probably due to a diflorenoe 
in struoturo between the aoid and ite salt. A parallel 
oase is to be found in the behaviour of ohromio add, where 
a strong aoid differs in visible colour from its salts. 

Pateets. 

Photographic printing paper. J. J. C. M. Bray. Fr. Pat. 
460,&8,July 16, 1913. 

with » eoating of a ooSatd hi whi<ST]j^nsptnded a oSmw- 
leae, inert powder, suefa as powdered glaes, twjr ane «*M, 




44 


Cl. XXII —EXPL0SIVB8; MATCHES. Cl. XXIII.—ANALYTICAL PROCESSES. Urn. 15, WU. 


etc. The paper is sensitised by means of an alkali bi¬ 
chromate, exposed and developed in water as usual, and 
dusted with a black or coloured powder mixed with fine 
sand, etc. The colour is said to adhere only to the parts 
from which the colloid has not been removed.—T. F. B. 


Explosive*. R. Kolowratnik, Peggau, Austria. Bag. Pat. 
26,884, Nov. 22, 1912. 

See Fr. Pat. 462,664 of 1912; this J., 1918, 674.—T. F. B. 


Photographs in colours ; Process for producing -, and 

products resulting therefrom. The Hess-Ives Co. Fr. 
Pat. 461,078, Aug. 4, 1913. Under Int. Conv., Aug. 6, 
1912. 


In the preparation of photographs in colours by super¬ 
position of stained transparent relief positives, it is pro¬ 
posed to incorporate in the sensitive colloid for the positive, 
before exposure, a soluble, non-actinic colouring matter 
which will retard the penetration of the light and render 
the relief extremely delicate ; by this means, a sufficiently 
slight and uniform penetration of the colouring matter is 
assured during the subsequent staining. A collodion con¬ 
taining camphor, and prepared by means of amyl acetate, 
may be used as the adhesive for joining together tho 
coloured positives.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Use of explosives for removing obstructions in the blast¬ 
furnace. Schoneweg. See X. 

Patents. 

Explosives ; Safety -. E. Hera, Vienna. Eng. Pat. 

11,-809, May 21, 1913. 

Pentaerythrite-tetranitrate (preferably about 15 per 
cent.) is added to ammonium nitrate explosives, in order 
to produce easily detonating safety explosives of groat 
density.—T. St. 


Detonators; Manufacture of -. 0. Claessen. First 

Addition, dated July 7, 1913, to Fr. Pat. 459,979, 
May 29, 1913 (this J., 1913, 1171). 

Instead of tho morcury fulminate or mixture of mercury 
furinate and potassium chlorate used as described in the 
chief patent, black powder, guncotton, smokeless powder, 
piorates, porchlorate explosives, etc., may bo employed 

—A. S. 


2A.6.2'A'.Q'-Hexanitrodiphcnyl sulphide ; Process for pre¬ 
paring - and its use. in making explosives. Sprengstoff 

A.-G. Carbonit. Fr. Pat. 460,671, July 21, 1913. 

Two mob. of l-ehloro-2.4.6-trinitrobonzene react with 
one mol. of sodium thiosulphate in presence of water, 
2.4.6.2. , 4/6'-hexanitrodiphonyl sulphide being formed 
according to the equation,2. C,H 2 (NOJ-Cl+Na-S.O.-f H ,0 
=2N&C1 -f H,S0 4 +[C # H j( N 0 ,)j] 2 8. The sulphuric acid 
formed must be neutralised, e.g. by addition of an 
alkali or alkaline-earth carbonate to the reaction mixture. 
Yields of 90 per cent, of the theoretical quantity are said 
to be obtained by boiling the components in presence of 
aloohol. The use of more than ono mol. of thiosulphate 
to two mols. of clilorotrinitrobenzeno gives rise to a dark 
ooloured product. Tho crystallised or compressed pro- 
duot may be used in the preparation of explosives, either 
alone or mixed with other nitro-hydrooarbons, oxvcen- 
carriers, etc.—T. F. B. 


Match-splint material; Process of treating -. W. 1 

Fairbum, Short Hills, N.J., Assignor to The Diamon 
Match Co., Chicago, 111 TJ.g. Pat. 1,079,119, Nov. 1 

1918* 


To prevent glowing after the matches are extinguished, 
the match splint material is impregnated with an oxide 
of phosphorus by exposing it to tho fumes generated by 
jputly heating phosphorus in a limited supply of air, and 
» then exposed to the air.—A T. L. 


X X1H —ANALYTICAL PROCESSES* 


Iron ; Diphenylcarbohydrazide as an indicator in the | bi¬ 
chromate titration of -. L. Brandt. Z. anal Chem.» 

1913, 63, 1—20. 

One grm. of ore is dissolved in 50 o.c. of strong hydro¬ 
chloric-acid, reduced with stannous chloride solution, and 
the excess of the latter destroyed by mercuric chloride 
as usual. The solution is poured into 1*5 litre of water 
and 75 c.c. of manganese sulphate mixture, and after 
addition of 5 c.c. of indicator, titrated with bichromate 
until the purple colour changes into a pure green due to- 
chromic chloride. The amount of hydrochloric acid 
present should be equivalent to 20—25 c.c. of acid 
of 1*19 sp. gr. Tlie indicator is prepared by dissolv¬ 
ing 0-1 grm. of symmetrical diphenylcarbohydrazide^ 
CO(NH.NH.C # H & ),, in 35 c.c. of strong acetic acid and 
breaking up the lumps by means of a glass rod; tho 
volume is then made up to 100 c.c. with distilled water. 
It can bo kept for several days; the solid reagent de¬ 
teriorates after 1—1£ years. The method has been tested 
with satisfactory results for quantities of 0*06—0-74 erm. 
of iron. Platinum (from the crucible, if a bisulpnate 
fusion is made) causes high results and a bad end-point. 
Arsenic does not interfere if below 0-75 per cent., while 
copper lowers tho result as in tho case of the Zimmermann- 
Remhardt method.—W. R. S. 


Chromium; Determination of - as chromic oxide. G* 

Itothaug. Z. anorg. Chom., 1913, 84, 165—189. 

The gravimetric determination of chromium as oxide is 
found invariably to give somewhat high results owing to 
the absorption by the precipitate, during ignition, of a 
small proportion of atmospheric oxygen, with the 
formation of chromic chromate (Cr g O„3CrO,). Accuracy 
is socured, however, by igniting in a current of hydrogen* 

—F. Sodn. 


Silica ; Dehydration and recovery of -, in analysis, 

F. A. Gooch, F. 0. Reckert, and S. B. Kuzirian. Amer. 

J. Sci., 1913, 36, 598—604. 

The difficulty of bringing to constant weight by ignition 
the silica separated in tho ordinary way from fusions by 
acidifying and evaporating to dryness, arises not from the 
retention of water by tho silica, but from its containing: 
some substance slowly volatilised or decomposed by heat. 
This substance is usually sodium chloride, and it is con¬ 
verted into sodium silicate by ignition. After treatment 
of the silica by hydrofluorio and sulphuric aoids, this 
remains as sodium sulphate ; and from the weight of 
this residue the equivalent weight of sodium oxide must 
be calculated to correct the actual weighings. The 
authors confirm the generally aooepted fact that after 
a fusion the silica cannot bo completely recovered exoept 
by two successive evaporations and filtrations.— J. T. D. 


Phosphoric acid; Study of the Pemberton-Kilgore method 

for determination of -. P. L. Hibbard. J. Ind. Bog. 

Chem., 1913, 6, 998—1009. 


v»iu:u experimental conditions on tae 
volumetric determination of phoaphorio acid by titration 
of the yellow molybdate precipitate with alkali (this J., 
1894, 176, 667; 1895, 303, 511), was studied. Minute 
details of the conditions found necessary for obtaining 
the best results are given, together with a bibliography 

738 F 898°HA°S k °" fte 8ub5e0t ' t 8 ®* 
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Potassium xanthate [and mercury]; Volumetric determina¬ 
tion of -. B. Holmberg. Ber., 1918, «, 3853— 

3859. 

Ir a solution of potassium xanthate be treated with a 
known exoess of A T /10 hydroohlorio acid and left for 10 
mins, to ensure the complete decomposition (into alcohol 
and carbon bisulphide) of the liberated xanthic acid, 
the excess of hydroohlorio aoid may be titrated with 
baryta in presence of phennlphthalein or methyl red, 
and the quantity of xanthate calculated. The method 
may be utilised for the determination of metals, especially 
mercury, whioh form insoluble xanthates, an exoess of a 
standardised solution of potassium xanthate being 
added and then the excess determined as described above. 
In the case of mercuric bromide, chloride or sulphate, 
it is not ncoessary to filter off the mei curie xanthate, 
but this must be done in the case of mercurio iodide, 
as mercuric xanthate is decomposed slowly by acids in 
presence of iodides. Provided no other metal which 
forms an insoluble xanthate and no oxidising agents 
(e.g. nitrio acid) are present, mercury can be determined 
in this way more rapidly and simply than by any other 
method. Potassium xanthate keeps well in dry air 
and can be readily purified by recrystallisation from 
absolute alcohol.—A. S. 

Nitrogen in nilro-bodiee by KjeldahVs method; Bohn - 
Schmidt reaction in the benzene eeriee, and the deter¬ 
mination of -. A. Eckert. Monats. Chem., 1913, 

34, 1957—1984. 

By the action of sulphur sesquioxide (i.c. of a solution of 
sulphur in fuming sulphuric acid) on 20 grms. of nitro¬ 
benzene in the cold, a mixture of amino- and imino- 
eompounds was produced, and the ease with which the. 
nitro-group is reduoed led the author to apply the method 
in the Kjeldahl analysis of oitro-compounds. A large 
number of aromatic nitro-compounds gave excellent 
results after warming for one hour on the water-bath 
with 0-4 grin, of sulphur and 15 to 20 c.c. of 30 to 40 
per cent, fuming sulphuric aoid. The aliphatic nitro¬ 
compounds and inorganic nitrates, however, yielded low 
results by this method.—W. H. P. 


Crude oil for the assay furnace. Haldane. See IIa. 


Colourimetric determination of tracer of eelenioun acid. 
Meyer and von Gam. See VII. 


Volumetric determination of thiosulphate* in presence of 
sulphites. Bodnir. See VII. 


lodometric determination of iodides. Mttller and Wegelin. 
See VII. 


lodometric determination of arsenic in iron and its ores \ 
after precipitation with hypophosphorous add. Brandt. 
See X. • 


Assay of gold and silver by the iron-nail method. Hall and 
Drury. See X. 

CupeUation experiments. (Part II.). Detection of the 
platinum metals in CupeUation heads. Bannister and 
Patohin, See X 


Analysts of bronzes. Sohenck. See X. 

Assay for corundum by mechanical analysis. Hutchinson. 
See X. 

Bepat of Committee of Amor, l e ather Chvmiete' Assoc. 
(1913) on oils and fat*. See XXL 


Preparation of [vtdeanusd] rubber for analysts. Archbutt. 
See XIV. 


Determination of the time requirement of soils. Basel] and 
Lyon. See XVI. 

Determination of email amounts of reducing sugar* in the 
cscnce of a large proportion of sucrose. Pellet See 


Determination of hop bitter substances by cold extraction with 
carbon tetrachloride. Scibriger. See XVIII. 


Determination of the total sulphurous anhydride in wines. 
Livy. See XVIH. 


Detection and determination of benzoic add in milk and 
cream. Hinks. See XIXa. 


Detection of beef and mutton fate in lard. Bomer. 
See XIXa. 


Investigations on coffee. Kdzsenyi. See XIXa. 


Detection of chicory in decoctions of chicory and coffee. 
La Wall and Forman. See XIXa. 


Winkler's method for the determination of oxygen in water ,■ 
effect of nitrite and its prevention. Hale and Molia. 
See XIXb. 


Specific optical rotatory power of camphor dissolved in 90 
per cent, alcohol. Malossc. See XX. 


Patents. 

[Gas] Calorimeters. J. F. Simmance and J. Abady, 
London. Eng. Fat. 27,920 of 1912, date of Appl., 
May 30,1913. 

Is order that the gas and the air for combustion in a con¬ 
tinuous flow calorimeter may be saturated with water 
vapour and at the same temperature as the cold water 
entering or the products leaving the calorimeter, the 
humor is enclosed in a box at the base to which the air 
is led through a long down-pipe into which the overflow 
from the oonstant-level water-supply tank is admitted 
through a sprinkler at the top, and the gas is passed 
through a meter of the wet type and then through a ooil 
in the burner box.—A. T. L. 

Pyrometer; Optical - J. Churchward. Fr. Pat. 

460,210, July 10, 1913. 

Bn U.S. Pat. 1,069,313 of 1913; this J„ 1913,928.—T. F. B. 
Thermo-electric element. TJ.S. Pat. 1,076,438. See XI. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Autoridations. VI. Chemical action of light. XXVIII. 
G. Ciamician and P. Silber Ber., 1913, M, 8894— 
3899. 

It has been shown previously by several investigators that 
substances whioh alone are not autoxidisable may beoome 
oxidised in presence of substances whioh readily undergo 
autoxidation. Further examples of tills phenomenon are 
given. Ethyl and amyl aloohoia, rivocroi, mannitol, 
dextrose, sod naphthalene are not oxidised whan exposed 
to tight in the presence of oxygen; but if an easily autoxxH- 
cabie substance snob as toluene or as* or p-xylene be added, 
then both saMaans One mddiard whan cvpo a eil under 
jlmilar conditions.—A. SL 
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Books Received. 

Studio Mickoscopico x Camico pel Riconoscimento 
dxllb Fibre Via kt in, Lake, Peli, Pelliccie, Site 
Naturali, Site Artificial:. Analisi Quanttcattva 
dei Tessoti id altei Mantjfatti Tessill Di A 
Solaro. U. Hoepli, Milan. 1914. Price L. 26. 

This work (13} by 8} ins.) on the microscopical and 
ohemical examination of animal and vegetable fibres and 
the analysis of textiles contains 417 pages of subject 
matfcr, including 400 photomicrographs and 30 tables, 
and alBo an alphabetical index and a bibliography. The 
arrangement of the text is as follows: Goneral part, 
dealing with the use of the microscope, the preparation 
of microchemioal and chemicafreagents, and the general 
distinctive characters of animal and vegetable fibres and 
artificial silks. Part I. Vegetable fibres, comprising 
descriptions of the specific characters and properties of the 
different vegetable fibres. Part 11. Animal fibres : wools, 
hairs or furs Part III. Animal fibres: natural silks. 
Part IV. Artmoial silks. Appendix. Quantitative analysis 
of textiles, including methods for dyed mixed fabrics of 
cotton and wool; cotton and natural and artificial silks ■ 
wool and natural and artificial silks; cotton, wool and 
silk, etc. 

Studien ueber Schutzkolloide. Eebte Reihe • 
SriEEE als Schutzkolloid. 1 : Ueber kolloideb 
hilbeb. II : Ueber eoli.odes Gold. A. Gutbieb 
i ND , WeinqAbtner. Kolloidehemische Beihefte. 
BandV. Heft 8 Verlag von T. Steinkopff. Dresden 
and Lei pug. 1913. Price M. 1.20. 

^* 1 u^° r * C r:0ntai j 8 68 paK ® 8 ’ by ins., and relates to 
the behaviour and action of starch as a protective colloid 
in the caso of silver and gold sols. 

Leb Classiques de la Science. Publics sous la direction 
de MM. H. Abraham, H. Gautier, H. Le Chatelier, J. 
Lemoote Libraire Armand Colin, 103, Boulevard 
Saint-Miohel, Pans. 1913. 

T. L’Air, L’Acide Carbonique et L’Eau. Mdmoines de 
Dumas—Stas—Boiwsingault. Price 1 fr. 30. 

ffif , b y ® in8 ;> containing 104 pages of subject 
matter with 4 plate illustrations outside the text. The 
text is classified as follows :—I. Biographical sketches of 
Dumas Stas, and Bouisingault, II Dumas and Bous- 
smgaults researches on the exact composition of atmo¬ 
spheric air. III. Dumas and Stas’s researches on tho 
atomic weight of carbon. IV. Stas’s new researches 
on the atomic weight of carbon. V. Dumas’ re¬ 
searches on the composition of water. 

H. Mesubb de la Vitesse de la LumiEre. Etude 
omwi DES Surfaces. MEmoibesde LEon Foucault 

Pnoe ] fr. 30. 

Volume (7} by 6 ins.) containing 123 pages of subject 
matter with 3 sheets of illustrations, besides 30 figures in 
the text. The subject matter is classified under two 
heads:—I. Measurement of the volooity of light II On 
tioal study of surfaces. 8 P 

m. Eau OxyoEnEe et Ozone. MEmoires de ThSnard 
Soboenbein, De Marionao, Soret, Troost, Haute- 
feuillx, Chaffuis. Price 1 fr. 20. 

ZitZrUX* ^ l ■ n8 '(containing 111 pages of subjeot 
matter with one sheet of engravings. The subjeot matter 

U °OMM d ” nder tW ° head8: -I- Hydrogen peroxide. 

IV. MolEcules, Atomes, et Notations Chmiques 
M imoires dei Gay-Lussac—Avogadre—Ampire—Dumas 
-Gaudin—Gerhardt. Price 1 fr. 20. 

Volume (7} by 6 ins.) containing 110 pages of subjeot 
matter, with 1 plate of illustrations outside the text 
■P* 1 ® , “ follows I. Gay-Lussac 

Combination between gases. II. Avogadro. Determin¬ 
ation of the relative masses of the elementary molecules 


of substances and the proportions in which they enter 
uitooombination. ^ m. Ampire. Determination^ the 
proportions in which bodim combine according to the 
number and the respective disposition of the moleoules. 

On some Point* regarding the atomio 
theory. V. Gaudin. Structure of definite inorganic 
X 1 ' ? nm ^ s - Chemical notation. VII. Her- 
of formifi review of the notation and arrangement 

Year Book of Pharmacy, comprising Abstracts of papers 
relating to Pharmaoy, Matena modioa, and Chemistry 
contributed to British and Foreign Journals from July, 

L 9 l 2 \ i 30 ’ 1913 > witl1 the Tmnsaotions of the 
British Pharmaceutical Conference at the fiftieth Annual 
Meeting held in London, July 21—24, 1913. Editors, 
J. O. Braithwaite and R. R. Bennett. Compiler of 
New Remedies Section, F. W. Gamble. J. and A. 
Churohdl, 7, Great Marlborough Street. 1913. Price 
IUh. 6d. 

Volume (8} by 6} ins.) containing 624 pages of subjeot 
matter, list of members smoe June, 1912, and list of home 
members, followed by Indexes (alphabetical) of subjects 
and authors. As a frontispieoe a portrait is given of Mr. 

J. C. Umney, the President, 1912-1913. The work is 
divided into two parts, the first being devoted to abstraots 
of articles in home and foreign journals, the second, to the 
transactions of the Pharmaoeutioal Society and of the 
British Pharmaoeutioal Conference (1912—1913), 

Die Gerbstoffe. Botanisch-Chemisohe Monoorafhie 
der Tannide. Von Dr. J. Dekkxr, Direktor der 
Abtcilung Handelsmusenm ” des NiederlSndisohen 
Kolomal-Instituts. Gebriider Bomtraeger’s Verlag 
JWf- W 3B - Sohonberger Ufer 12a. 1913. Price 

Volume (10J by 7} ins.), containing 686 pages of subject 
matter, with 3 illustrations, and alphabetical indexes of 
authors and subjects. The work is dedioated by the 
author to Emil Fisoher, and it is a compendium of 
the researches that have been made in oonneotion 
with the subject of tanning agents and tanning, in 
nre,Jr rS i with 1754, and ending with 

dat '’' i Ff 86 “Yestigations are arranged 
under the annual dates progressively, the names of the 

SIl and authorfl °° m mg Brat, and following in 

alphabetical sequence, under the several years. Thus for 

■ th<ire 18 , a “P" 114 ® alphabetically arranged 
list of tannin researches, etc. This ocoupios Chapter L of 
the work. Chapter II. is devoted to the distribution of the 
m , the vegetab e kingdom, in. Physiology and 
methods of investigation. IV. The chemistry of the 
tannms. V. Quantitative analysis. VI. Tanning and 

Who’s Who in Science (International), 1914. Edited 
by H. H. Stephenson. J. and A. Churchill, 7, Great 
Marlborough Street, London. 1913. Prioe 10s. net. 

A biographical dictionary and directory combined, 
forming a volume 9} by 6 ins. The volume contaiiw 6B2 
pagOR of subject matter, commencing with a list of abbre- 
° bl ?i', ary <. 1918 >- a “ d condensed tabn- 
w ?, f the worlds universities. The biographies, 

ni P ™ no C , a L? rra S,? d ’ now foUow ’ and continue from 
JW? 1 ? t0 «21. rffiese are followed and the work oon- 

nnder^h. H md \* 0f “““ “iontists arranged 

under the different branches of pure and applied soienoe 

belong” 1 '™ 1 ’ and “ t5le different countries to which they 

Mdirs and Quarries. General Report, with 

& n pA^ B TT 19 t’ BT Iksfeotor ” 

Mram a akt II. — Laboub. ICd. 7166.1 Wvmar A 
Sona, Fetter Lane, E.O. Price 2s. J * 


2^.P" bUcation contains a general report and statistics 
nnsrrtf. ^ Pf r *“’ 8 ,®“pl<^e d and aeoiefrnts at mines and 





Mineral PmooDora o» the Unitbd States t Bmnr or 
Condition* and Octfot. By E. W. Parker. With a 
Summary of Mineral Production in 1912 by W. T. Thom. 
U.S. Geological Surrey, Washington. 

The Production or Copper, Gold, Lead, Nickel, 
Silver, Zinc, and other Metals in Canada during 
1912. By C. T. Cartwriobt. Canada Dept, of Mines. 
Mines Branch. Bulletin No. 256. 


*New Books. 

[The Roman numerals in thlok type refer to the similar 
classification of abstracts under “Journal and Patent Litera¬ 
ture M and In the “Lilt of Patent Applications.**! 


T L'Orfhrc, J. : La pratique des motours Ditael, 24 
planches, in-8°. E. Monroty. Paris. 1913. 16 fr. 

Lidert, Prof. J.: Der Dieselmythus. QuoHenmJssige 
Geschichte der Entstehg. des hout. Oelmotors. (236 8. m. 
12 Fig.) Lex 8”. Berlin, M. Krayn. 1913. M. [4.50. 

TTa White, A. H.: Technical gas and fuel analysis. 

N.Y., McGraw-Hill. c. 10+ 276 p. il. tabs. 8°. 
1913. $2. 

Ill* Dieterich, G. : Tabellen zur Ermittelung der 
' stiindlichen Warmererluste. (V, 89 8.) 33 x 24*5 
cm. Miinchen, B. Oldenbourg. 1913. Cloth M. 8). 

TJ % Cotton Mill: How to Build, Equip and Operate a, in 
the United States. 8vo. Spon. London. 1913. 
Net 15s. 

Neu, H. : La chaleur et l’hnmidification dans le travail 
des textiles, ill., in-8°. 3. Morand, Lille. 1913. 7 fr. 50. 

Baddiffr, J. W. : The Manufacture of Woollen and 
Worsted Yarns. Or. 8vo., pp. 358. Emmott. London. 
1913. Net 6s. 

WT Blackwood, W. : Calico Engraving. A Practical 
Text-Book. 8vo, pp. 292. C. Griffin. London. 

1913. Net 10s. 6d. 

Boyyenhofer, G.: Die WAsoherei in ihrem ganzen 
Umfange. Bearb. nach den neuesten Erfahrgn. auf dem 
Gcbiete der chem. u. NasswAseherei unter Mitwirkg. 
bewAhrter Fachmfinner. 2., verm. u. verb. Aufl. (XII, 
443 S. m. 282 Abbildgn.) gr. 8°. Wittenberg, A. Ziemsen. 

1914. Cloth M. 7.60. 

VIL Elamto, L., u. H. Mache : Ueber die Quantitative 
Meaning der Radiumemanation im Sohutzring- 
plattenkondensator. (2. Mitteilg.). (8 8.) gr. 8°. Wien. 
A. Holder. 1913. 26 Pf. 

Hess, Dr. V. F.: Ueber den Umpiring der durchdringend- 
jjg Strahlung. (25 S.)gr. 8°. Wien. A. Holder. 1913. 

Kailan, A.: Ueber einige Zoraetzungen im ultravioletten 
Liehte. (36 8.) gr. 8°. Wien. A. Holder. 1913. 
95 Pf. 

— ■ ■ ■ U eber die ehemischen Wirkungen der durehdringend- 
on Radiumati ahlung. 6. Der Einfinss der durchdring. 
Strahlen auf die Iodide der alkal. Erden. (24 8.). gr. 8°. 
Wien. A. Holder. 1913. 68 Pf. 

-Ueber die ohemiaoher Wirkungen der durchdringend- 

«n Badiumstrahlung. 7.(21&). gr.8°. Wien. A. Holder. 
1913. 60 Pt 


Softer, M.: LSalichkeit der Ba-Emuiation in wAseerigtn 
BaislSsnngen. (7 8. m. 2 Pig.), gr. 8°. Wien. A. 
Holder. 1913. 44 Pf. 

Meyer, S.: Ueber die Lebensdauer v. Uran u. Radium. 
(10 &). gr. 8”. Wien. A. Holder. 1913. 34 Pf. 

■» ——Bemerfcungen ueber die Ldaliebkeit v. Radium- 
emanation u. anderen GaseninFlUaaigkeiten. (14 8.m. 4 
Fig.), gr. 8°. Wien. A. Holder. 1913. 60 Pt. 

Pmelh, F.: Ueber kolloido Los ungen radioaktireg Bub- 
stangen. (6 8.). gr. 8°. Wien. A. Holder. 1913. 
26 Pf. 

A 

-u. G. v. Heresy: Ueber Versueho zur Trepnnng des 

Radium D von Blei. (8 8.). gr. 8°. Wien. A.' Holder. 
1913. 26 Pf. 

——u. G. e. Heresy: Ueber Radioelemente ale Indika- 
toren inderanalytiachenChemie. (7S.). gr. 8°. Wien. A. 
Holder.' 1913. ‘28 Pf. 

-u. G. v. Heresy: Ueber die elektroehemisehe Ver- 

tretbarkeit v. Radioclementen. (11 8. m. 4 Fig.) gr. 
8». Wien. A. Holder. 1913. 62 Pf. 

——u. G. ti. Heresy: Ueber die Gewinnung v. Polonium. 
(4 8.). gr. 8°. Wien. A. Holder. 1913. 18 Pf. 

yjTT Moyne, L.: D6cor. de la terre, poteries, falenoea 
* otramique. Coll. L’art appliqmS aux metiers, 
180 ill., in-8 0 . H. Laurens. Paris. 1918. 6 fr. 

IX. Baker, 1 . O. : A Treatise on Roads and Pavements. 

2nd Edition. Enlarged. 8vo. Chapman A 
Hall. London. 1913. Not 21s. 

Oimdt, Prof. M.: Leitfaden der bauteohnischen Chemie. 
■Zum Gcbrauche an bauteobn. Fachsohulen. 3. Aufl. 

S ', 60 S.). Hrsg.: Prof. M. Gimdt. Neue Aufl. gr. 8°. 
pzig, B. G. Teubner. 1913. M. 1.20. 

Rizzi, G.: Manuale del capomastro. Impiego o prove 
dei material! idraulici eementizi. 3a ediz. Milano, 16° flg. 
p.-xvi, 433. 1913. Lire 3.60. 

Seat le, A. B.: Cement, Conorete and Brieks. 8vo, pp. 
424. Constable. London. 1913. Net 10s. 6d. 

Y Earl, T. C.: Gold Dredging. Illustrated. 8vo, pp 
224. Spon. London. 1913. Net 90s. 

Jahrbuch f. das Berg- u. Hilttcnwesen im K6nigr. 
Sachsen. Jahrg. 1913. (Statistik vom J. 1912.) Auf 
Anordng. des kiinigl. Finanzministeriums hrsg. v. C. 
Ifenzel. (VII, 91. 301 u. 90 8. m. 32 Taf.) Lex 8°. Frei¬ 
berg, Craz A Geriach. 1913. M. 14. 

Kershaw, J. B. C.: Electro-Thermal Methods of Iron 
and Steel Piodhction. 8vo, pp. 264. Constable. 
London. 1913. Net 8s. 6d. 

Kindi, F. H.: The rolling mill industry; a condensed, 
1 general description of iron and steel rolling mills sod their 
products. Cleveland, O., Penton Pub. Co. c. 4+78 p. 
fl. ,8°. 1913. *2. 

Lanybein, G.: A complete treatise on tlje electro- 
deposition of metals; tr. from the latest German Ml, with 
additions by W. 8. Brannt ; il. by 166 engravings. 7th 
ml, rev. and enl. Phila., H. C. Band A Co. [810 Walnut 
St] o. 33+720 p. 8°. 1913. 36. 

» 

HLedebw, A.: Laboratoires sidtrurgiques, mauuel, 26 fig., 
in-8°. Dunod et Pinat. Baris. 1913. 6 fr. 

* Sow, A. H.: Technical Methods of Ore Analysis. 6th 
'edition, revised and enlarged. 8vo. Chapman A Hall. 
-Region. 1913. Net 12s. 6d. 

' MeutrechmiU, A.: Die Kalkubtiop in der B swigin — rrf 
u. der Giesaerei-Teehniker in atbaem Betriebe aowfs 
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GenohlehtUohes u. Betrachtungen Ob. aite u. new KallBul 
ticns-Methoden, die Arbcite-Vertrkge u. die Akkdti 
Gedinge, Gieseereiverbands- Vertrage, Preiskurant 

Grundproise, Tabollen Ob. Gusseisen-Konstrukti_ 

nebet Mathcmatischca'Physikalisches. 8. Aufl. (VII, 

8. m. 73 Kg.) 8°. Essen, G. D. Baedeker. 1913. Cla&i 

m. 5. JHr 

Ormond, F.: The Mieronoopic Analysis of Metals. - 'Jicl 
edition, revised and corrected by L. P. Sidney. Cr. 8yo., 
pp. 882. C. Griffin, London. 1913. Net 8a. fed.' 

a»V * 

Ranfaldi, F.: Sulla titanite di Val Giuf e mineraii 81 
l’aooompagnano. Roma, 4°, p. 23, con tavole. 191! 
Lire 3.80. ..a 

V 

Smith, E. A.: The Sampling and Assay of the PreeiiuS - 
Metals. 8vo, pp. 478. C. Griffin. London. 1913. Net 

»*■ .}] 

YTTI. Kaunhowen, F.: Dor Bernstein in' Ostpreussen., 
(80 S.) Lei. 8°. Berlin <N. 4, Invalidonstr. 
44), Vertriebsstelle der kdnigl. geolog. Lnndesanstalt.. 
1913. M. 2.60. *.■ 

XV. Taggart, 3. A. : The glue book; how to seleot, 
prepare and use glue. [Hamilton, O., BepnhSr 
can Pub. Co.] o. 86 p. U. 12°. "1913. $1. a ", 


fcn^ 


XVI. HaU, A. D., and others : The Soil Solution 
tho Mineral Constituents of the Soil. (Rj 
Sooiety.) 4to, pp. 22, swd. Dulau. London, f 
Is. 6d. 


Snyder, H.: The Chemistry of Plant and Animal Life, 


3rd ed. revised. 
Net 8s. 8d. 


Cr. 8vo. Macmillan. London. 




Tillmans, 3. : Water purification and sewage disposal; 
tr. .by Hugh 8. Taylor, with 21 iL in text. N.Y., Van 
- Nostrand. 15+143 p. 0. 1913. (2. 

r Stewart, A. W.: A Manual of Practical Chemistry for 
Public Health Students. Especially arranged for those 
"studying" for the D.P.H. Cr. 8vo, pp. 82. Bale. London. 
1913. Net 3s. 8d. 

Y Y Drogisten-Kalender: Deutsohei, f. 1904. Bin 
Hilfs- u. Naohschlagebuch f. Drogen- u. Farb- 
warenhSndler. Hrsg. v. Prof. Ed. Freise. 34. Jahrg. 

2 Tie. (IV S„ Schreibkalender, 407 u. IV, 180 S.) kL 8* 
Braunschweig, J. H. Meyer. Cloth M. 3. ’-i s w red " 


Wdhuschaffe, Prof. F., u. Dr. F. Schuchl : Anleitung zuf^* 
wissenschaftlichen Bodenuntersuehung. 3., neuboashj 
Aufl. (VIII. 218 8. m. 57 Abbildgn.) 8°. Berlim, 
P. Parey. 1914. Cloth M. 6.50. . -T,*- 

1*# >■» 

YV TTI Jahresberieht fib. die Fortsohritte in der L&re 
* v. den Girungs-Organ) s men u. Enzpsw.^ 
Unter Mitwirkg. v. FachgenOssen bearb. u. hrsg. v. Kfc" 
A. Koeh. 2L Jahrg. 1910. (VIII, 712 8.) gs. 
Leipxig, 8. Hirzel 1913. M. 27. 

Jakob, G .: Kontrolle der MRlzerei- u. Brauerei-Arbqito- 
maschinen. FUr techn. Leiter, Betriebsingenieure, Botriebe. 
chemiker u. Betriebskontrolleurc bearb. zur Erleichtecg. 
der Begutachtg. v. Arbeitsmasohinen. (X, 387 8. 
Abbildgn.). 8°. Mfinehen, R. Oldenbourg. 1913. 

M. 12. 

. . . 

Maltese, N.: Vini bianohi color marsala ottenuti da dire 
nere: manuale ad nso dci produttori di vino. Vitoria, 
8“, p. x, 87. 1913. Lire 2. 

Y]Yg Codex alimentarius austriacus : Nachtrkge, 

* verSflentlicht v. der Kommission xur WSf, 
dee “ Codex alimentarius austriacus.’’ Nr. 4. (9 S.LLeg 
8°. Wien, Hof-u. Staatsdruokerei. 1913 Pf. 30. V*, 

XlXlB. J., and J. Chisholm, : Modern Methods of 
’ Water Purification. 2nd revised and enlst— J 
edition. 8vo, pp 416. E. Arnold. London. 1918. 

IBs. ) 

as 

Rector, F. L.: Underground Waters for Continental 
Purposes. Cr. 8vo. Chapman A HalL London. 1918. 
Net 4s. 8dL 


PozziSscot, E. 
jn-18. J. Rousset. 


La 

Paris. 


mdtallothdrapie 
1913. 1 fr. 50. 


oolloldale. 


XXI Streissler, A. : Oeldruok; Bromoldruck u. ver- 
* wandto Verfahren. (132 S. m. 19 Abbildgn. u. 
16 Taf.) 8°. Leipzig. E. Liesegang. 1913 Cloth M. 3. 

Y XIII d asstn > A.: Quantitative Analysis by Electro¬ 
lysis. Translated from the 5th Gorman 
edition by W. T. Hall. 8vc. Chapman & HalL London. 
1913. Net 10*. 6d. 

Foullc, C. W. : General principles and manipulation of 
quantitative chemical analysis, c. 11+106 p. iL 8°. 
N.Y. MeGraw-Hill. U913. $1.50. 


-Introductory 

analysis. 3d. ed. 
McGraw-Hill. 1913. 


notes on quantitative chemical 
c. 11+250 p. iL 8°. N.Y. 
$ 2 . 


Salomon?, G. : Elementi di chiraica analitica qualitative. 
8°. Fig. p. 260. Torino. 1913. Lire 4. 

Dimmer , Dr. G. : Uber die Korrektion des Fehlers durch 
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“MODERN CHEMICAL INDUSTRY,” 

BY PROF. FRITZ HABER. 

It is a special honour to me to speak here in appreciation 
erf a man who recognised and represented the importance 
of physical thinking in applied chemistry at a time when 
almost without exception technical chemists declined 
to tako this view, 

Thirty years ago, when Hurter’s activity was at its 
height, the centre point of chemical industry was the 
Leblanc soda process. Hero in England a number of 
technical methods for the manufacture of sulphuric acid 
and Glauber’s salt, bleaching powdor, soda, potash and the. 
alkalis hail been devolojied up to a remarkable standard. 
It is impossible to admire too much the richness of inven¬ 
tive genius and the clearness of judgment which the 
technical chemists of this period developed in your country. 
The world has learned of them how to convert chemical 
laboratory reactions into industrial technical processes 
and how to build up a system of analytical controls 
which enables the manager to follow the cnemical change 
in a complicated system of reactions on a largo teale. 

The picture that technical chemistry exhibits to-day 
is quite different from that, of thirty years ago. There 
is more brilliancy around the accomplishment of the 
organic than of the inorganic industries. 'The replace¬ 
ment of natural dyes by the products of coal tar, the 
extension of our medical resources by the manufacture 
of synthetic medicines, has gone far to extend tho 
appreciation of chemical work and to produce the general 
conviction that chemistry is an inexhaustible field of 
economic possibilities. Indeed, one natural product 
after another falls into the domain of chemical synthesis, 
and chemistry is becoming tho important factor in the 
economy of the tropical products which are used for 
industrial^ purpo.-es. As soon as tho price of such a 
product exceeds a certain limit organic chemistry enters 
the field and synthe ises it in Western Europe, Thus 
indigo has succumbed to the onslaught of organic chemistry. 
Tanning materials at present arc in a struggle with the 
condensation products of formaldehydo and phenolsul- 
phonic acids. Camphor could only maintain its position by 
large price reduction, and the prospect of synthetic 
rubber holds down the would-be inflated prices of tho 
natural product. Tho baris of this marked development 
in organic chemical industries is the combined working 
of science and technology. The fact and tho success 
of this intermingling is to obvious that we need not dwell 
on tho point. 

In the territory of inorganic technical chemistry 
stings are somewhat different. Here also a great change 
has taken place. The historical sulphuric acid and soda 
processes have lost much ground to the ammonia-toda 
and electrolytic processes, and to tho contact preoess. 
New branches of industries have taken root and grown 
up. In this field, however, the connection between 
scientific and technical progress is neither so obvious 
nor so well recognised as in tho realm of industrial organic 
chemistry. The reason lies in this, that tho advance 
in inorganic science, during the last decade or two, has 
resulted less in the discovery of new facts which had 
direct technical applications, than in the unravellirg 
and working out of new theoretical views. In fact, Ihe 
introduction of physical laws and physical methods 


* ■ 

,Wto the working sphere of inorganic chemistry has 
tw the greatest scientific progress. The invasion 
*©£, ptCysics into chemistry has produced the splendid 
>. development of physical chemistry, the basis of 
* whkds is the second law of thermodynamics, the phase 
srulflt and the theory of electrolytic dissociation. The 
intibchiotion of the electroscope into ohemioal analysis 
Iui« evened up tho new chemical world of radioactivity. 
Now, in my opinion, inorganic chemical industries can gam 
almost as much by regarding their problems from a 
physical point of view as organic industries do by the 
*appjication of structural considerations. 

r^4to not think it will be out of place in this lecture 
if 1*spoak of one or two inorganic technical questions 
w and lay stress on the physical considerations which bear 
',0a. them. I may be permitted to pass by many of the 
current examples of the part played by physical chemistry 
ip* technical chemistry owing to their general recognition 
affd go on to speak of a few industrial cases with which 
T have come in contact during the last year or two. 

During the last few years a not very obvious property 
of stannic acid has become tho source of a new inorganio 
industry. Iron cooking utensils are coated on tho 
inner side with a white enamel* which must contain 
no poisonous matorial; owing to its relatively low co¬ 
efficient of expansion it must be very thin so as not to 
esack and chip away when the iron expands through 
rra* of temporature. It must have a low melting point 
so that tho iron does not lose its shape when it is ooated 
upth the malted enamel A glass is therefore used whieh 
has nearly the following constitution : Borax 26 per cent.; 
quartz, 17 per cent.; felspar, 34 per cent.; sodium 
silico-fluoride, 13 per cent.; soda, 4per cent.; saltpetre, 
3 per cent.; kaolin, 3 per cent. Tno constituent parte 
ate molted togethei ; tho fused mass is ground with 
water and some plastic clay to a thin paste of suitable 
thickness for even coating, then dried on the iron and 
heated 4o a temporature of 800° C. for about a minute, 
whereby fluxing of the enamel is attained. That is 
rougWv tho technology of enamelled iron. But such an 
onafhel is too transparent. For the thin coating, which 
itr is necessary to use on the iron, permits the dark colour 
'offrfhe background to bo seen. It is desirable to add 
something which, in small quantities, will render the 
enamel quite opaque, and which will at the same time 
give it a clear white colour. Tho only satisfactory sub¬ 
stance up to the present has been stannic acid. The 
requisite amount for a given surface is small, about one-half 
gram being required per square decimeter, but the em¬ 
ployment of onamolled iron utensils is so great that 3 
million kilos, of stannio acid are used yearly for this 
purpose. In oarlicr times about doublo the amount of 
stannic acid was used per unit area, as it was mixed and 
melted with the other constituents of the glass, and not, 
as at. present, added to the enamel paste before the baking 
process. 

The substitution of stannic acid by an equally efficient 
and non-poisonous but cheaper clouding medium has 
10ng*tbeen sought for by the enamel industry. Many 
and Various substances have been tried and now it seems 
a* iLbho problem has been solved. 

Tflie naturally occurring zirconium silicate is treated 
by alkali and a product of roughly the following com¬ 
position is obtained: ZrO s , 83 per cent.; TiO g , 4 per 
eent.; SiO t , 9 per cent.; Na s O 2 per cent., the remainder 
boifgg water. This impure zirconium oxido is replacing 
stannic acid. It is used in the same quantities ana 
in the same way. 

The development of this new industrial process has 
brought forward tho question as to whether the specific 

*•' See Paul Randau, “Die Fabrication dea Emails and das 
EmatWeren,” Wien und Leipzig, 1909 ; Julius Orflnwakl, “ Tbeorie 
Tind Eraxis der Blech- und Guesomailinduftrie," Leipzig, 1906, 
a&dWPGhemkohe Technologic der Bmail-Bohmateriahen.^ineeden, 
1911 ; further “AusffBwShhe Kapttel ana der Knmfllfertedmnc." 
heraasgegsbeu von der Redaction dea Sprechscah. Coburg, 191s. 
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property of the product is due to the oxide of zirconium or 
to some peculiar physical state that it possesses which 
could be imparted to other substances or perhaps to the 
impurities contained besides the oxide of zirconium. 
These questions are solvod by some simple considerations. 

Zirconium oxide is like tin oxide, namely, when in large 
crystals, a transparent colourless body. Now to render 
a glass opaque by the intormixture of particles of such a 
body the two substances must have different indices of 
refraotion. The greater the difference, the greater will 
be the specific power of the particles to render the glass 
opaque. Now, the easily melting glasses which arc usod 
for enamels have a coefficient of refraction in the neigh¬ 
bourhood of 1*6. Natural tin oxide has the refractive 
index—lor yellow light—of 1*9966 or 2-0799, according 
to the axis chosen. Its refractive power is therefore far 
greater than that of the glass. This property accounts 
for its utility in making enamels opaque.* Natural 
zirconium silicate has very similar refractive indices, 
being only abou* one unit smaller in the first place of 
decimal. Calculating from the well known additive 
properties of molecular refraction we find that the removal 
of the relatively feebly refracting silica from the zirconium 
silicate will increase its coefficient so that pure zirconium 
oxide will have a refraetivity about 10 per cent, greater 
than pure tin oxide. Thus we may expect that zirconium 
oxide with or without the above-mentioned impurities 
of the technical product acts like tin oxide if it is equally 
finely dividt-d in the glass. Differences will, however, 
appear if one of the oxides dissolves in the enamel to a 
much greater extent than the other. The fact that only 
half the tin oxide is required when it is not melted with 
the enamel, but only mixed with it b<dore masting, 
shows that it is not so much a question of solubility, 
but of the rate at which it dissolves. Now the oxide 
dissolves only after the melting of the glass and the 
molting is stopped the moment the heat coming from 
above renders the surface mirror-smooth. Thus there is 
only time for a limited solvent action of the glass to take 
place. From this we gather that an equally small quantity 
of suitably calcined zirconium oxide or of tin oxide will 
probably render the enamel equally opaque. With 
voluminous zirconium oxide prepared by heating pure 
commercial zirconium nitrate to 800° this conclusion 
was easily proved by a few experiment*. Some minor 
points about the composition of the enamel would have 
to be considered if we would go into the subji et more 
fully.t The former difficulty of finding empirically a 
substitute for tin oxide is now made plain by inspection 
of a table of refractive indices, because we find that the 
oxides of tin and zirconium have peculiarly large indices 
among the substances which are colourless, stable at high 
temperature and non-poisonous. The oxide of titanium 
which forms a small part of the technical product would 
be even better alone, In-cause of its still larger refractive 
index, but the enamels made opaque by it show a yellowish 
colour. 

I will now pa«H from the zirconium oxide to its accom¬ 
panying mineral monazite sand and speak for a moment 
of a new factor in its industrial treatment. Since (he 
introduction of the Welsbaeh mantle for lighting pur¬ 
poses, monazite sand has been worked up in large quanti¬ 
ties for the production of thorium nitrate*. In the last 
two years a new and very peculiar question has arisen 
for this industry by the demand of the medical profession 
for radioactive substances which give penetrating y-rays. 
There are in a thousand metric tons of the usual monazite 
sand containing 5 per cent, of thorium oxide, according 
to the current radioactive figures, 18 milligrammes 
of adoh a radioactive substance. The value of those few 
milligrammes in a sufficiently concentrated form exceeds 
the value of any other substance known and covers the 


• 8o far as I am informed, this view is not mentioned in the 
literature of enamel. But I havo recently found that Wilhelm 
Oatwald, to his “ Malerbriefe," Leipslg, 1904, explains the property 
of white lead of giving the greatest opacity for painting by 
help of the analogous consideration for oil and carbonate of lead. 

t See D. B. P. 189364 ; Bela Havas “ Ueber Eiseublechemaiile," 
Karlsruhe 1910 ( Doctor- Dissertation); Hartmann " Zirkonemail,*’ 
Mtechea 1910 fl)octor- Dissertation); Weiss, Zeitechrift fur 
a&organische Chemie 1010, M, p. 218. 


original cost of the 1000 tons of monazite sand. Now, 
the problem was to get these few milligrammes out of the 
thousand tons in the normal thorium extraction process. 
This extremely valuable substance is the mesothorium I. 
of Dr. Hahn, which by changing into mesothorium II. 
becomes a much more powerful source of y-rays than 
radium itself in equilibrium with its products. 

The problem is solved by the addition of 01 per cent, 
of barium to the sand before treating it with sulphuric 
acid in the usual way. In due course we git a radioactive 
deposit of barium sulphate rendered impure with Si0 2 , 
Ti0 2 , lead, and rare earths. These impurities must be 
separated by four distinct chemical processes, resulting 
finally in the regaining of barium sulphate with radio¬ 
active impurities only. This product is then concentrated 
by the ordinary methods using the chloride, carbonate, 
and bromide of barium, up to the y-ray activity of pure 
radium bromide, or in excess thereof. One might cer¬ 
tainly expeotr fiom such a complicated process that the 
largest part of the 18 mgr. would Ik* lost. The real 
result however is found by comparing, using the a-ray 
method, the amount of mesothorium in the final con¬ 
centrate and in thorium in equilibrium with its trans¬ 
formation products. Dr. Keetman and Dr. Mayor 
have done so* and obtained the astounding result, that the 
figures are nearly the same. How is that to be explained ? 
The sand always contains a small amount of uranium 
(say 0*1 per cent.) and in consequence its equivalent of 
radium, which is saved together with the* mesothorium. 
The amount of radium in the sand and in the final con¬ 
centrate is determined by using the emanation method 
of estimation. Keetman and Mayer have also made this 
comparison and foimd an equally quantitative agreement. 
This yield also is almost theoretical. The quantity by 
weight of the rodium is much greater than that of the 
mesothorium in the sand as well as in the final product. 
The final radioactive product of the 1000 tons shows a 
y-radiation equivalent to 2200 mgrms. of RaBr s , three- 
tenths of which come from the bulk of real RaBr a , while 
seven-tenths are due to the small admixture of the much 
more powerful mesothorium bromide. We have learnt from 
Hoddy and Fajans that radioactive elements occurring 
on the same place of the periodic system are inseparable 
by any chemical means. Therefore, according to this 
ride the quantitative extraction of mesothorium follows 
from the quantitative extraction of the larger mass of 
radium. That the latter accompanies the barium fully 
is usually explained by the. greater insolubility of the 
radium sulphate and their isomotphism. 

I wondci whether this explanation will Ik; final. Perhaps 
adsorption plays an important part, even ill case 
the sulphates should be able to dissolve into each 
other in the solid state like alcohol and water in the 
liquid state*. Diffusion is so extremely slow with solids, 
that the surface phenomena become, more prominent 
in all rapid changes. The work done by Ritzelf here 
at Liverpool in this laboratory on the suggestion of 
Donnan induces us to regard adsorption as the primary 
step even in the case that a solid solution can be formed. 
Now there ore certain facts stated quite recently by 
Fajans and Beer,J which suggest a near connection 
between adsorption and chemical affinity. On the 
other hand we have learnt from Braggs’ new brilliant 
investigations, that the ordinary solid crystalline salts 
an* not systems in which one anion and one cation form 
a molecule which is separated from the next, but that 
one cation h probably bound to all the surrounding 
anions and one anion to all the surrounding rations, fp 
consequence of that, we may feel inclimd to consider 
the possibility of chemical forces acting between 
the atoms or ions in the surface of the solid precipi¬ 
tates and the molecules or ions in the final layer of 
the surrounding liquid, i.e. in the adsorption layer. 
We may remember that there an; good reasons for "the 
belief that chemical forces arc of electrical character 
and we know from electro-osmosis and similar phenomena 
that electrical forces are always acting between the 


• Private communication, 
t Zeltschrift fttr phyaikalische Chemie, *7, 724. 

X Berichte der Deutscben Chemischen Gmellschaft, 44, 3486. 
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surfaoe of the solids and the adjacent layer of fluid. 
Adsorption phenomena, which are especially instructive 
with radioactive substances owing to our being able to 
detcQt the presence of minute quantities, may thus perhaps 
be brought in close connection with chemical affinities. 

The working up of the rare earths presents many 
physical-chemical points of interest. It is tempting to 
speak of the electrolytic preparation of the so-called 

, Mischmetall ” containing 80—90 per cent, cerium (the 
rest consisting of didymium and lanthanum) and its use 
for patent lighters, or about the manufacture of pure 
fluorides of the rare earths used for the salted arc to make 
the light white, or of the spocial properties which a thorium 
nitrate must show in order to give good Welsbach mantles. 

I will just consider one point more in detail because it is 
a good example how the same simple consideration 
elucidates problems in very different branches of chemical 
working. The splendid reasoning of Lo Chatolier explained 
the property of the Welsbach mantle in producing more 
light when heated by a Bunsen flame than any other 
radiator, as being duo to the fact of the transparency 
of it* substance in the infra-red region. In virtue of this 
transparency the mantle is unable to give off the heat 
imparted to it by the burning gas by the emission of heat 
wave energy. At the same temperature the Welsbach 
mantle radiates no more light than other substances, 
but in a given flame it gets hotter and more nearly 
approaches the temperature of the flame than does any 
other substance owing to this lack of heat radiation. 
From this state of things high light economy results, 
as we get with gas of a heating power of 5000 grm. cal., 
one Hefner candle-power for an hour with the consumption 
of 0-8—0-9 I. of coal gas using the inverted type of burner 
which, as it is known, affords a certain amount of previous 
heating. Now, by using a compressed air burner we can 
increase the economy to 0-6 1. of gas per Hefner candle- 
power with the same gas without more provious heating 
than in the former case. At first sight we may be led to 
think that the compressed air flame is hotter, but oil 
closer consideration it will bo evident that this its wrong. 
A Bunsen flame consists of two extremely thin reaction 
zone,<, the internal cone and the external one, the latter 
being used for heating the Welsbach mantle. In the 
internal cone the admixed air bums in an excess of gas, 
whilst in the outer cone the burning components undergo 
complete combustion with the air, forming C0 2 and water. 
The position of the outer cone is fixed by the fact that 
in this zone the quantity of oxygen present must be. 
exactly the theoretical amount required for complete 
combustion. Here*, as there is no excess of air, the tem¬ 
perature only depends on the calorific value of the gas 
and the specific heat of the products of combustion, and 
is therefore at the maximum attainable with this gaB 
and air. Tims the temperature of a blow pipe, using air, 
and gas of the same composition cannot exceed this 
maximum. Nevertheless the mantle does get hotter 
in the blow pipe as is proved by the fact of increased 
economy. We do not even need this special observation 
of the mantle, as everyone knows from elementary experi¬ 
ence that things can be heated to a much higher tem¬ 
perature in a blow pipo than they can in a Bunsen flame. 
Now, why is this the case T An explanation has been 
suggested in the fact that as the blow pipe has a smaller* 
flame, the production of heat takes place in a more con¬ 
fined region. But this fact is really no explanation as we 
do not heat a geometrical space, but a quantity of gas, 
and we have just proved that it is impossible to get it 
hotter than it becomes in the outer cone of a Bunsen flame. 
To find the proper explanation wc must consider a 
phenomenon that has no very obvious connection with 
this subject, namely the dissolving of crystals in water. 
On this subject wo have the theory inaugurated by Noyes 
and Whitney, and doveloped by Nemst, which states 
that the layer of liquid in contact with the crystal always 
consists of saturated solution. This saturated layer is 
continually losing its dissolved substance to the 
unsaturated further removed layers and at the same 
time being resaturated from the surface of the crystal. 
If the liquid is stirred this surfAoe layer remains without 
motion, as the external friction is very much greater 
than the internal, while the neighbouring layers have 
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progressively increasing velocities. Now, tor the sake 
of simplicity we may imagine this system of layen of 
increasing velocities replaced by a stationary layer in 
contact at one side with the crystal and on the other 
with the bulk of the solution uniformly moved by the 
stirrer. Thus, this stationary layer is a region through 
which diffusion of the dissolved substance takes place 
and the rate of solution is determined by the amount 
of substance which diffuses in unit time through this layer. 
The quicker the stirring is, the thinner is this stationary 
layer, the shorter is the distanoe for diffusion and the 
greater the rate of solution. Bearing in mind that diffusion 
and conduction of heat are entirely analogous processes, 
and that both phenomena follow the same differential 
equations, we at onoe arrive at the theory of the blow pipe, 
by introducing this simplifying conception of a stationary 
layer of gas on the surfaoe of the heated body immersed 
in the rapidly moving gases of tho flame. We see that the 
temperature of the solid body depends on tho gain of heat 
by conduction through this stationary layer of gas 
and upon the equally large loss of heat due to radiation. 
The quicker the flow of the gas, the thinner will be the 
stationary layer ; the thinner the layer, the greater will be 
the flow of heat and the higher the temperature of the 
body. Thus the difference in the velocities of the hot 
gases at equal temperature acoounts for the higher 
efficiency of the blow pipe.* 

The study of flames and the process of combustion and 
tho possible uses of tho products of combustion constitute 
a favourite field for a physical-ohemioal consideration. 

Among the processes for utilising tho products of com¬ 
bustion in chemical industries the action of generator 
gas on alkaline solutions stands out. The old method 
of making oxalic acid was by the action of fused alkalis 
on wood, and formic aoid was got by splitting off of CO* 
from tho oxalic acid. To-day these processes have dis¬ 
appeared. Formic acid is obtained by the aotion of 
carbon monoxide, in the form of generator gas, on alkali, 
and oxalic acid is made from formic acid by heating its 
salts and decomposing them into hydrogen and salts of 
oxalic acid. Berthelot discovered this action of CO 
on alkali as long as 50 years ago and has done much 
research on this subject. His view was that the caustic 
alkalis combine with CO best in presence of a little water 
but always at a very slow rate. In order to quicken up 
the reaction later on CO at high pressure was used and 
Bertholot’s concentrated solutions wore replaced by solid 
alkali. This was developed into a technical process in 
which wet generator gas under pressure aoted upon 
slowly shakon pieces of solid alkali; but finally it was 
found more expedient to replace the Holid alkali by a 
dilute solution which has the surprising property at high 
temperature of acting much more quickly than concen¬ 
trated solutions. This is tho most modern form of the 
technical procoss. 

This reaction has been studied in my laboratory.! Tho 
question was first whether the reaction goes on between 
water vapour and gaseous CO, or between dissolved CO 
and tho constituents of the solution. Experiment proved 
the latter to be the case. Thus the speed depends upon 
the concentration of the dissolved CO which is used 
lw the reaction and replaced from tho atmosphere above. 
Under equal conditions of stirring and temperature the 
Bpced is strictly proportional to the partial pressure of 
CO in tho gas-room. At low temperatures the reaction is 
extremely slow, and moderate stirring of the gas and 
solution is all that is required to keep the solution saturated 
with CO. Stronger stirring is without influence. Under 
these circumstances a high concentration of alkali helps 
to a comparatively rapid chemical ohange, but the re&otion 
velocity is always far below that required for a technical 
process. Heating, as usual, increases the reaotion velocity 

* See Haber aud Le B-ossignol, Zeitachrift fttr physlkalische 
Chemie, M, 195. The Influence of the rate of flow of the flams 
gases upon the temperature of an immersed body has first been 
mentioned by F6ry, Comp. rend. 117, 900; see Haber, Kelt- 
Bchrift ftir physikalische Chemie, ft, 752. 

t Friedrich A. Weber, “ tlber die Elnwirkung von Kohhmoxyd 
auz Natronlauge ” (Doctor-Dissertation), Karlsruhe. 1008. Gorton 
R. Fonda, “ Tiber die Einwtrkung von Kohlenoxyd auf Langeo,” 
(Doctor-Dissertation), Karlsruhe, 1910. 
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very much, and above 100° it becomes difficult to keep the 
solution saturated with CO by stirring. At 160° to 170° 
we cannot arrive at a point where stronger stirring would 
not materially increase the progress of the reaction. In this 
region of temperature the velocity of reaction meets the 
technical requirements, provided the absorbing liquid is 
brought into extremely close contact with the current of 
generator gas. Concerning the influence of the concentra¬ 
tion of the alkali upon the speed of reaction, we find that 
from 100° upwards solutions containing about 10 per cent, 
of alkali become more and more marked by a high rate com¬ 
pared with stronger as woll as weaker solutions under the 
same conditions of temperature and stirring. At 160°, for 
instance, tho 10 per cent, solution works 16 times better 
than a 43 per cent. one. The suggestion that the 10 per 
cent, solution becomes best intermixed with tho gas 
by tho stirrer in virtue of an especially small surface 
tension is not supported by measurements of this constant 
at high temperature,* and this point remains unsettled 
for tho present. The older form of tho process which 
works with solid alkali and tho newer using the solution 
are seen now in very close connection. In tho older form 
the gas usod in a wot state produces by virtno of its 
water vapour a thin coating of concentrated solution of 
oaustic alkali on the surface in which the CO dissolves 
and reacts as it does in the new process. Perhaps this 
industrial application illustrates very effectively the 
influence of temperature and stirring upon reaction 
velocity. Is it not remarkable that tho same alkali which 
helps us so often to separate CO, from CO by the formation 
of carbonate in gas analysis is able under other con¬ 
ditions to separate perfectly tho CO from the nitrogen 
of the generator gas ? 

Returning to the subject of flamos we find that there is 
to-day much interest connected with the question of the 
possibilities of developing thoir power of fixation of 
nitrogen. Our usual flamos givo' only very small traces 
of nitrous products by burning in air at ordinary pressuro. 
In the case of the acetylene flame, which is very hot, a 
distinct yield can bo obtained under ordinary pressure by 
tho combustion with an air enriched with oxygon.f With 
other gas flames the combined application of air enriched 
with oxygon and of high pressure in tho combustion chamber 
produce* the same effect.$ Tho intorost in tho utilisation 
of this behaviour for the production of nitric acid results 
from tho fact that tho question of fixation of nitrogen 
is a very burning one. It mav bo interesting to look 
more closely into this problem. The more tho agricultural 
conditions m the world develop in such a way that the 
agricultural products are not usod in tho place of their 
growth, tho greater becomes the necessity for tho addition 
of fixed nitrogen to tho soil. Plants take up fixod nitrogen 
from tho soil and animals got it from the plants, l>oth 
without increasing or decreasing its quantity; but if 
corn and moat are exported from the place of production, 
the ground does not regain tho nitrogen which it has 
given up. 

It is true that there is a certain natural replacement of 
nitrogen. First in the track of lightning froo nitrogen is 
fixed to a certain extent and the rain carries it down 
from the atmosphere into the soil. Besides this thero 
aro in tho soil nitrifying bactoria which transform free 
nitrogen into the fixed state. But they are very sparsely 
distributed, and thero seems no way of increasing thoir 
number. Tho earlier rational agriculturist made use 
of the special property of lognminosac which grow nitrifying 
bacteria on its root nobules. These natural aids are now 
insufficient. The yoarly deficit in fixed nitrogen is 
characterised by the fact that the world’s demand for 
fixed nitrogen amounts to three-quarters of a million tons, 
by far the largest consumer being agriculture. Nowadays, 
this requirement is supplied mostly from two sources : 
the main bulk from the Chilian fields in the form of salt¬ 
petre and a smaller part from coal in the form of ammonium 
sulphate. A few years ago anxiety arose whother the 


* Unpublished results. 

t See Haber and Hodsman, Zeitschrift fUr physlkalische 
unemte, 97, 883 (lttoo). 

I A? JSS?* ,%***)’, Zeitschrift filr physikallsche Chemie, 
99, 387 (10091; Wolokittn, Zeitschrift filr Electrochemie, 19, 814. 


Chilian fields would be sufficient to meet the ever increasing 
demands for more than a few years to come. To-day 
we are confident that they will last at least till to the 
middle of our oentmy, even at the present rate of increase 
of demand. But when wo are told that the Chilian fac¬ 
tories have replaced thoir old and primitive methods 
by new and very efficient ones and at the same time see 
that the price continues on its upward course, we realise 
that the richest and most accessible seams have been 
exhausted. Thoreforo the economic future does not 
look very cheerful, unless a powerful rival steps in. 

In regard to the natural store of nitrogen in coal which 
averages a little over one per cent., it is obvious that it is 
completely lost in burning and only to a small extent, 
say one-fifth, regained in coking when by-product ovens 
aro used. In Germany these are almost universal. Here 
in England the older beehive type, which loses the whole 
nitrogen, has so far not been completely replaced, and 
in America up till now they are only employed to a Bmall 
oxtent. Though the beehive oven will without doubt be 
universally replaced owing to this saving of fixed nitrogen, 
the increase of the supply of fixed nitrogen that is to be 
expected from this substitution will moot the increase 
in demand only for a very short time. These circum¬ 
stances afford a tremendous stimulus to chemistry in its 
efforts to fix nitrogen, of which we have a limitless supply 
in the atmopshere. Elementary nitrogen is everywhere 
at our disposal. Its separation from oxygon is brought 
about by various methods which only cost something like 
a farthing per kilo. Against that, fixed nitrogen in the 
form of G'hilo saltpetre or ammonium sulphate from the 
by-product coke ovens has a value of more than a shilling 
a kilo. This price gives a very high working-margin 
and makos possible and practicable quite a numbor of 
chemical fixation processes. Now, this is not the first 
time chemists have tackled this question. When Solvay’s 
soda process came with its demand for ammonia Ludwig 
Mond attempted to solve the question. He took the lines 
suggested by Bunsen and Playfair and followed in the 
steps of Margueritte and Sourdeval, by heating together 
coal, nitrogen, and barium carbonate for tho production 
of cyanide which can bo decomposed into ammonia. 
But Mond gave up this process after a detailed study. 
He returned to tho supply of fixed nitrogen in the coal, 
and increased the yield to 70 per cent, by the intro¬ 
duction of what is known now as the Mond gas procoss. 
This process is continually sproading, as a market is found 
for the gaN of low calorific value which is the other product 
of the process. In view of this development wo may ask 
what modern aids allow us to carry through with success 
tho task abandoned by Mond and to find satisfactory 
methods for the fixation of atmospheric nitrogen on a 
largo scale. Tho answer is obvious if we consider the 
various processes which have latoly been introduced into 
the technical world. 

First of all, wo must mention processes which make 
use of electric energy on a largo scale. The first process 
imitates tho example of nature which produces nitrous 
products in the track of lightning from the nitrogen and 
oxygon of tho air, by producing a high tension arc in a 
closed vossel through which air is passed. The foundation 
of this ingenious mot hod lias boon laid here in England. 
'Cavendish was the first to get nitrous products from air 
by holp of tho spark. Sir William Crookes recommended 
the use of the high tonsion arc. Lord Rayleigh and later 
on McDougall and Howlos determined tho yield under 
varying conditions. Tho technical forms which have 
risen to importance are connected with the names of 
Birkoland and Eyde, Pauling, and Schonherr. They 
have in common the conception that the technical process 
must, bo based upon tho use of large amounts of air and 
electric energy in one single aro flame, and that this 
problem can only be successfully solved if the discharge 
is spread out. For this enlarging of the arc Pauling 
uses a stream of air moving at a high velocity which 
is blown against the point where the arc strikes between 
narrow electrodes. Birkeland and Eyde gain the same 
effect by a strong magnotic field. Schonherr ingeniously 
uses a 8toady column of discharge of many metres length 
which is produced and kept steady by an ascending 
whirlwind of air, which surrounds the arc. Factories 
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has not come up to expectations. The obstacle that 
hampers this industry is the fact that the production of 
fixed nitrogen referred to the kilowatt-hour does not 
exceed 16 grms., and that this small yield is only obtained 
in the form of gases containing no more than 2} per cent, 
of nitric oxide. These unfavourable results are due to the 
fact that the thermodynamic equilibrium between N„O t 
and NO has an unfortunate value at all accessible tem¬ 
peratures. The importance of this equilibrium has been 
pointed out by Muthmann and Hofer, and exact figures 
for the equilibrium have since been estimated in a very 
ingenious way by Nemst. The following table gives 
the percentage amount of nitric oxide which according 
to him characterises the equilibrium :— 

Table I. 

Percentage, amount of NO in equiliht turn t oiih air. 


% NO 

0-1 . 

°C. 

. 1230 

0-6 . 

. 1660 

1-0 . 

. 1930 

1-5 . 

. 2140 

2-0 . 

. 2300 

3-0 . 

. 2690 

*4-0 . 

. 2840 

5-0 . 

. 3060 


It is obvious that even at the temperature of the arc 
only a small fraction can combine with the oxygen unless 
we may surpass the thermodynamic equilibrium by 
direct transformation of electric energy into chemical 
energy. Now experiments carried out in my laboratory 
have proved that to bo possible with small arcs,* but 
there is not much hope of doing so under technical con¬ 
ditions. The upshot of this is that this electric fixation 
of nitrogen grows up only at places where exceedingly 
cheap power is available. This is not the case in the 
chief industrial countries. Conditions are more favourable 
in the case of the process of Frank and Caro. They fix 
60 grms. of N* by use of 1 kilowatt-hour, everything 
included. The electric power is used in this case for the 
purpose of making CaC 2 from Cat) and coal, the CaC 2 
being able after an initial heating to form spontaneously 
the so-called calcium cyanamide. There are 36,000 tons 
of N s fixed yearly by this method. The calcium cyana- 
mido can either be used as a fertiliser, or split up by gteam 
with the production, of ammonia. 

A similar amount of energy is said to be necessary in the 
Serpek process, which apparently is not yet commercially 
working on a large scale. It is based upon the change of 
aluminium oxide with carbon and nitrogen into aluminium 
nitride. Electrical energy is here required, aB in the pro¬ 
cesses mentioned before, for the production of the tem¬ 
perature necessary for rapid reaction. Starting from 
bauxite and treating it according to the well-known 
Bayer process to produce the alumina, the Serpek procot s 
may tsa introduced as the first step with the result 
that the valuable ammonia iB obtained as a by-product. 

We see that all these processes owe their success to tho 
use of electric energy. The high tension arc requires 
an extravagant amount and the two other processes 
require, though much less, still a considerable amount^ 
On closer inspection we find that this fact is the reflex 
of the values, which the underlying thermodynamic 
equilibria possess. In the reaction, N 1 -f0 1 =2N0; 
the right siae of the equation which contains the desired 
fixed nitrogen is thermodynamically less favoured than 
in the reactions, A1.0 a *f 6C+N.—2A1N+6CO; and 
CaO+3C=CaC.+CO; CaC,-f N^CaCNj+C. But in 
all three cases the reaction would, in virtue of its thermo¬ 
dynamical properties, never proceed spontaneously at low 
temperature. High temperature produces the chemical 
forces required. 

In consequenoe of that, electric energy can be replaced 
theoretically by other means of obtaining high tem¬ 
peratures. That is the reason why the question of 
application of flames comes in for the production of nitric 

, rase Haber and Koenig, ZeHechrtft fllr Bleattochemto, 11,726 


oxide from air. But it is clear that the values of the 
equilibrium between Nj.0, and NO which are so unfavour¬ 
able even at the temperature of the arc will be a still 
greater obstacle at the lower temperatures of flames and 
explosions. The subject has been studied for some 
time in my laboratory. To give an example we arrived 
at one molecule of NO with production of 16 molecules 
of carbonic acid from carbon monoxide. But such results 
are only obtainable by a large use of the comparatively 
expensive oxygen to enrich the air and increase the 
combustion temperature. 

Certainly there are enough examples of chemical 
processes which work successfully on a Large scale in spite 
of the fact that the chemical forces under ordinary con¬ 
ditions are striving to produce the roverse change, from 
the final products back to the raw materials. The 
ammonia soda process is an outstanding example. It 
produces calcium chloride and soda which if Bimply 
brought in contact would return to the original form of 
sodium chloride and calcium carbonate. But in general 
those reactions are more easily converted into technical 
processes which are backed by chemical forces tending 
to change the raw materials into the desired products. 

This consideration led our attention some years ago 
to the reaction of nitrogen and hydrogen to form ammonia. 
The heat of combination has, according to thermo¬ 
chemistry, a positive value, which proves that it is only due 
to lack of reaction velocity that the gases do not unite 
at ordinary temperature. It is true that these favourable 
values of chemical forces become most unfavourable 
with increasing temperature. It does not need a very high 
temperature to make the thermodynamical value of the 
equilibrium a marked hindrance for any appreciable 
production of ammonia from its elements. Theory teaches 
us and experiment has proved that the best mixture 
of N 2 end H a for tho production of NH„ has the valuo 
of 1 : 3. But with this most favourable mixture tho limit 
of percentage of NH, attainable under ordinary pressure 
is at higher temperatures very small, as will be seen from 
the first column of this table :— 

Table II. 


Percentage amount of NH t in the equilibrium, of the reaction 
N 2 +3tf 4 -JVH s . 




Temperature °C. 


Pressure In 
atmospheres 

560° 

650“ 750“ 860“ j 

960* 

1 

0*0769 

0-0321 0*0169 0*0089 

0*0066 

100 

6*70 

3*02 1*54 0*874 

0*642 

200 

11*9 

6*71 2*99 1*68 , 

i 

1-07 


Especially as the temperature approaches the value of 
1000°, for which we easily found effective catalysts, the 
yield is minute. Some hundred degrees below, the much 
larger though still small amounts given in the table were 
formerly inaccessible became of the lack of catalysts 
effective in the neighbourhood of 600°. 

At first sight one might think that the thermodynamic 
situation is still worse for the synthesis of ammonia 
than for tho combination of N, and 0 # , because the 
values of the equilibrium content of NH t are much smaller 
than those for the equilibrium content of NO in air given 
before. But theory shows a way out of this difficulty 
in the case of ammonia which is not open in the other case. 
The NO equilibrium is independent of pressure became 
the number of molecules is the same on both sides of the 
equation. In the case of ammonia, however, the number 
of molecules decreases from 4 to 2, 

N 2 +3H 2 2NH, 

4 molecules 2 molecule® 

and therefore according to thermodynamics the attainable 
percentage of NH, in equilibrium is proportional to the 
working pressure over a Wide range. Consequently the 
taLues of the equilibrium percentage at 160 or 200 atm. 
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pressure shows a very different aspect, as will be seen 
from the second and third columns of the table. 

It is obvious that technical synthesis is possible if we 
can sucoeod in reaching the equilibrium at such pressure 
and in a short enough time. The current of N a and H* 
must circulate in such a way that the ammonia formed 
by the passage over the catalyst is removed by absorption 
or cooling before it again passes, mixed with fresh supply 
of reacting gases. This is the method that was carried 
through first on a small scale and is now being applied 
on a largo scale. It was necessary to get familiar with 
the technique of reaction in flowing gases at high pressures. 
Then catalysts had to be found and studied. The task 
was somewhat troublesome and I cannot emphasize 
enough the valuable aid of your countryman Robert 
Le Rossignol, who waH working with mo on this question.* 
Earlier experiments had given us the idea that the elements 
of best catalytic power for producing ammonia from the 
gases are akin to our first catalysors manganese, iron, 
chromium and nickel. Thus we tried the metals of the 
throe last groups of the periodic system till we hit upon 
osmium and uranium. The osmium proved very effective, 
if used in a very finely divided state which is easiest 
obtained by heating osmyl-diamine chloride. The 
uranium is advantagoously used in the form of carbide 
whioh in the current of nitrogen and hydrogen changes 
into nitride which fornw a very highly catalytic powder. 
With these contact substances it was found possible to 
work in the temperature region of 600° to 000° at high 
pressures, so that the equilibrium was nearly maintained 
with a high rate of flow of tho gas. Tho very high pressure 
limits the space which may bo filled with tho catalyst-. 
But more than 1 kg. of ammonia is easily produced por 
hour for each litre of catalyser space. The reaction 
itself produces the necessary heat, because 13,000 gr. cal. 
are set free in this range of temperature by the formation 
of 1 gr. equivalent of ammonia from the elements. The 
Badischo Anilin and Soda Company have taken over 
and further developed our results. Starting from the 
observation that contaminations in certain cases incrci.se 
the catalytic activity in such heterogonous reactions, 
they have l>een able to raise the activity of poorer catalysts 
to that of osmium and uranium. The result- was only 
obtained after a careful study of the influence of small 
impurities, some of which are useful while others, even 
when present in tho smallest traces, act as poisons, 
They overcame certain difficulties in the construction of 
high pressure furnaces which became apparent by pro¬ 
longed working. They developed the purification methods 
for the hydrogen which became necessary with the re¬ 
placement of our electrolytic gas by the impure hydrogen 
from coal. It seems that tho task of managing the process 
on the largest scale has now l>een carried through satis¬ 
factorily. 

Reviewing the whole question of the fixation of nitrogen 
from an economic standpoint, stress must be laid upon the 
fact, that there is no reason why all these processes men¬ 
tioned should not flourish at the same time. The demand 
is so large that all the efforts in tho different directions 
will certainly not meet, it for some time. Considering 
the subject from the technical point of view the progress 
compared with Mond’s result, is obviously due to the 
introduction of high tomf>eraturos and high pressures : 

new physical aids. But looking info the matter 
from the general standpoint wo recognise that the thermo¬ 
dynamic equilibrium questions play the deciding part. 
Theoretical consideration never roplaccs experiments, 
but points out and circumscribes, the field in which experi¬ 
ment will probably be fruitful. 

. There is still a large field to be covered by appliod 
inorganic chemistry, and I trust that the combination 
hi chemical work with physical 
thinking will lead technical chemists to great results. 

Thk Fire-damp Whistle. 

At the concilia'on of the Lecture, Prof. Haber gave the 
following account of his fire-damp whistle, illustrating his 
remarks with a practical demonstration of the instrument. 



Endeavours have been made for a long time to invent 
forms of apparatus which will reveal the presence of fire¬ 
damp in coal mines. Amongst people who have a practical 
acquaintance with the subject there exists a consensus 
of opinion that such instruments can be of real service 
only when they are of such a small and handy form that 
tho miners can carry them and uso them conveniently. 
Practical people are also unanimous in the opinion that 
the miner is not in a position to employ a measuring 
apparatus, but that he must receive from the instrument 
in question a distinct signal, enabling him to recogniso 
tho presence of fire-damp and approximately estimate its 
amount. Tho Davv safety-lamp satisfies these conditions, 
inasmuch as it yields a direct signal and one which enables 
the miner to estimate roughly the amount of fire-damp 
present. A Davy’s safety-lamp fed with benzine and with 
its wick turned down exhibits in air containing methane 
an aureole round tho flame, which is visible as soon as the 
proportion of raothano roaches II per cent., and which 
increases rapidly in size and visibility as the proportion 
of methane increases. So far as the recognition of methane 
is concerned this apparatus satisfies all the requirements 
of the practical miner. It has however tho serious defect 
that tho indicator omployed is a flame, which under certain 
circumstances can ignite tho fire-damp. Statistics prove 
that such a danger is really present, since they show 
that more than one-half of all tho fire-damp explosions 
occurring in coal mines are due to ignition of the fire-damp 
by the lamps. This is the reason why endeavours are 
being made to obtain another sort of fire-damp indicator. 
So long as the flame of the Davy lamp is employed for the 
purposes of illumination so long will it naturally be used 
as an indicator of fire-damp. Since however the employ¬ 
ment of portable electric lamps has become ]>osHiblo the 
necessity for another form of danger signal has boon 
felt. 

The “ Fire-damp Whistle ” is an instrument for detecting 
by acoustic incans the presence of fire-damp. The 
idea of employing an acoustic apparatus for this purpose 
was first broached by your fellow-countryman, Professor 
Forbes, in 1880. His suggestion has been followed by 
several others, but none of them has met with acceptance 
by practical minors. Tho reason for their failure is to bo 
found in tho fact that, tho proposed apparatus did not 
take tho form of small, handy and portable instruments, 
and that they were ill-adapted to withstand tho rough 
usage of daily work in coal mines. Recourse was therefore 
had to other means, but it is very difficult to suggest any 
principle which possesses such great advantages as the 
acoustic one. If mol bane were not at ordinary tem¬ 
peratures so chemically sluggish one might employ its 
chemical reactions for the purpose in hand. Methane 
reacts, however, with sufficient rapidity only at high 
temperatures, and the high temperature involves the 
possibility of that ignition which one must at all costs 
avoid. Led by these considerations Dr. Leiser and 1 
have endeavoured to develop the acoustic method. The 
fire-damp whistle which T show you here is the result. 
As you see, it consists of a brass cylinder 26 cms. long 
and G cms. in diameter. Inside tho brass cylinder are 
two small pipes which are tuned to give the same note 
Jn air. They are blown by one and the same current of 
air, which is provided by a hand pump. This band pump 
is simply the outoi sleovo of the brass cylinder. Both 
pipes are provided with membranos, which prevent the 
operating air current from entering the pipe-tubes 
(resonators). The space beyond the membrane forms 
therefore, in the case of each pipe a closed gas chamber, 
tho nature of the gas contained in which determines the 
pitch of the note given by the pipe. In the case of one pipe 
the gas chamber is filled with pure air outside the mine, 
this air remaining unchanged during the sojourn in the 
mine. Into the closod chamber of the other pipe can be 
brought the air of the mine, purified from dust, moisture, 
and carbon dioxide by a cartridge of soda lime. If the 
mine air contains methane then on sounding the two 
pipes by moans of the sleeve-pump beats are heard whose 
freqifbncy increases with fhe proportion of methane in the 
air of the mine. The beating of the notes of the two 
pipes prodromes a characf eristic V trill ” when tbfe methane 
content approximates to tho explosion liWit; 
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MONAZITES FROM SOME NEW LOCALITIES. 

BY SYDNEY J. JOHNSTONE, B.SC. (LOND.). SCIENTIFIC 

AND TECHNICAL DEPARTMENT, IMPERIAL INSTITUTE. 

Tho mineral monazite is composed essentially of 
phosphate's of the cerium and lanthanum earths, but 
also contains invariably a oertain proportion of thoria, 
and hence forms the principal commercial source of the 
thorium nitrate employed in making the mantles used 
for incandescent gas lighting. 

Monazite crystallises in the monoclinic system, and 
varies in colour from pah' yellow to dark reddish brown 
or occasionally black. Its siMiOific gravity is usually 
about 6-2 but sometimes samples are met with, such as 
those described later on from Ceylon, having a specific 
gravity of nearly 6*6. 

A large proportion of the monazite used industrially is 
obtained from deposits in Brazil, where the annual pro¬ 
duction of sand containing 90 per cent, of monazite 
exceeds 6000 metric tons. The most extensively worked 
deposits in Brazil are the naturally concentrated sands 
on certain parts of the sea coast, and the monazite separ¬ 
ated from these, contains on tho average from 6-0 to 7-0 
per cent, of thoria. The less important dejjosits inland 
yield monazite containing from 4 0 to 6*7 per cent, of 
thoria. 1 

During the past two years an important contribu¬ 
tion to the world’s production of monazite sand has been 
made by tho native State of Travancoro in India. The 
output in 1911 amounted to 811 tons valued at £24,044 
and in 1912 this had increased to 1,135 tons valued at 
£41,419. 

In the course of the mineral surveys conducted in 
recent years in connection with the Imperial Institute in 
Ceylon, Southern Nigeria, Northern Nigeria, and Nyasa- 
land, many concentrates have been obtained which proved 
to contain monazite. The occurrence of this mineral had 
not previously been recorded from these countries, and 
particulars of the occurrences will be found in the official 
reports on these surveys which are published periodically 
in the Miscellaneous Series of (Colonial Reports (London : 
Wyman and Sons). Similar concentrates have also been 
received at the Imperial Institute from Travancore and 
from Malaya. Analyses of monazites from all thet-e 
sources have been made. 

The materials received at the Imperial Institute have 
been mostly in tho form of sands already concentrated 
by washing. They contained numerous minerals other 
than monazite, and in such cases the monazites were 
separated from the concentrates by electro-magnetic® or 
electrostatic 3 means. In a few oases, the monazite 
examined consisted of a single fragment weighing several 
grams. 

Method of analysis. 

The results given in this paper have been obtained by 
the method outlined below which has been arranged 
so that the complete analysis, with the exception of 
the determination of the phosphoric acid, can be per¬ 
formed, if necessary, on one portion of the specimen. 

The general principles involved in the methods of 
estimation used are not entirely new, but the general 
scheme has been evolved by the author and has been 
carefully tested during a period of over five years. The 
methods used may be briefly described as embodying 


1 Mineral Industry. 1009, It, G37. 

s T. Crook, Science Progress, 1907, t, 80. . » . i j 
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Glaser’s* oxalate method for the separation of the rare 
earths, Fresenius and Hinta’s* thiosulphate method for 
the separation of thoria, and Mosander’s chlorine method* 
for the separation of oeria. 

One to two grams of the monazite was finely ground, 
the loss on ignition determined and the residue digested 
with 5 o.o. of oonoentrated sulphuric acid for 2 to 3 hours. 
After oooling, tho syrupy mixture of sulphates was poured 
into 100 o.o. of oold water and allowed to stand for half 
an hour. Heating at this stage to accelerate solution is 
inadvisable, as it sometimes oauees the precipitation of a 
moro hydrated thorium sulphate. After being filtered off 
and washed, the insoluble residue was again digested 
with sulphuric acid, washed, ignited and weighed. The 
silioa in this residue was estimated by evaporation with 
hydrofluoric and sulphuric acids and the residue then 
remaining, whioh rarely exoeeded 0-1 per oont., was 
examined separately for baseH. 

Total rare earths. —The combined sulphurio acid filtrates 
were made up to about 600 c.e., nearly neutralised with 
ammonia, acidified with about 10 c.c. of hydrochlorio 
acid, and tho rare earths precipitated by ammonium 
oxalate. After standing for 12 hours the rare earth 
oxalates wore filtered off, ignited, re-dissolved, re-pre¬ 
cipitated, and after standing, again filtered and well 
washed with a 1 per cent, solution of ammonium oxalate 
acidified with hydrochloric acid. The precipitate, after 
thorough ignition, was weighed as “ total rare earths.” 

Tho filtrates from tho oxalate precipitation were 
examined for further traces of rare earths, by evaporation 
nearly to dryness with nitric acid, solution of the residue 
in hydrochloric acid and precipitation in small bulk 
with ammonium oxalate. Any rare earths found were 
re-procipitated and added to the quantity found above. 

Iron, aluminium, calcium and phosphoric, acid. —The 
filtrate from the precipitations with ammonium oxalate 
was treated by Glaser’s method (loc. cit.) for the estimation 
of iron aluminium, calcium and phosphoric acid (see 
p. 56). 

Thona .—Much work has been done during recent years 
on the estimation of thoria, and criticisms of several of 
the more important methods published have been made 
by Metzger. 7 The modification of the method of Fresenius 
and Hintz, employed by the author, has been used by 
him during the past five years with satisfactory results, 
and this method is essentially the same as the one adopted 
by buyers of monazite sand for industrial use. The 
“total* rare earth” oxides obtained as described above 
were dissolved in hydrochloric acid, tho solution diluted 
to 200 c.c. and heated to boiling; it was then nearly 
neutralised with ammonia, about 5 grams of sodium 
thiosulphate added, and boiled for half-an-hour. After 
standing at a temperature just below boiling for 8 to 10 
hours, the precipitated basic thorium thiosulphate was 
filtered off, washed, dissolved in Btrong hydrochloric acid, 
and after nearly neutralising, re-precipitated by 
thiosulphate. This precipitate was dissolved in hydro¬ 
chloric acid and after filtering from the sulphur was pre¬ 
cipitated as oxalate and weighed as thoria (ThO t ). In 
order to recover the small amount of thoria whioh some¬ 
times passes into the thiosulphate filtrate it was f°nnd 
neoessary to evaporate the solution with nitric acid. The 
rare oarths were then precipitated as hydroxides, dissolved 
in hydrochlorio acid and again treated with sodium 
thiosulphate, the thoria obtained being added to that 
already found. It was found that the recovery of the 
rare earths from the thiosulphate filtrate by precipitation 
with ammonia, as reoommended by Metiger,* was in 
some oases incomplete unless the thiosulphate had been 
previously decomposed by means of acid. 

Yttrium mrlh>. —The total thiosulphate filtrates were 
evaporated to a low hulk and tho thiosulphate destroyed 
by nitric acid as before. The solution was eyaporaMdto 
dryness, the residue dissolved in a few c.c. of hydroonlono 
aoid, diluted, and tho remaining rare earths preoip tatefl 


* Chem. Zeit. 18M. 4*. #12. 

• Zeit*. anal. Chem. 1896, J», 


• Jo urn. prakfc. Chem. 1843, .Ft, 276. 

7 Joym. Aroer. Chem. Soc. 1902, 14, 901 
'* Metiger (loc. ett). 
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m oxalates. The precipitate was carefully washed free 
from sulphates, ignited, dissolved in concentrated hydro- 
ohlorio aoid and evaporated to dryness on the water 
bath. The residue so obtained was dissolved in 5 c.c. of 
water and about 200 a.e. of a saturated solution of potas¬ 
sium sulphate added, together with 5 gnus, of finely 
powdered solid potassium sulphate. Alter standing for 
12 hours, with occasional agitation, (ho precipitate of 
double sulphates of potassium with the cerium and 
lanthanum earths was filtered from tho soluble yttrium 
earth sulphates and washed with a saturated solution 
of potassium sulphate. This procipitation was repeated 
on the insoluble sulphates. The yttrium earths in 
the combined filtrates were precipitated by a slight excess 
of ammonia, filtered, ro-dissojvod in hydrochloric acid, I 
precipitated as oxaiatos and weighed as yttrium earth 
oxides (YjO,, etc.). 

Curia, lanthana, etc.—The preoipitated double sulphates 
obtained as described in tho preceding paragraphs were 
transferred, with the filter paper, to a beaker and boiled 
with 400 c.c. of water and 6 o.o. of hydrochloric ucid until 
dissolved. The separation of the ceria from the other rant 
earth oxides present was effocted by the following modifica¬ 
tion of Mosander’s method. The earths were precipitated 
by ammonia, filtered, washed, dissolved in hydrochloric 
acid and the solul ion diluted to about 200 c.c. The solution 


Tho precipitate after filtration was decomposed with nitri 
acid, the earths re-precipitated as oxalates, and after 
ignition weighed as tho oxides, La,0„ etc. 

Phosphoric Mid. As mentioned on p. 65 the phosphorio 
acid can be determined in the residue remaining after the 
removal of the rare earths, but it has been found more 
convenient to carry out this determination on a separate 
portion of the original sample in the following manner. 

I Half a gram of the finely ground monazite was fused with 
5 to 7 grams of potassium carbonate in a platinum oruoible 
for about 2 hours. The “ melt ” was dissolved in water, 
filtered, and after washing about a dozen times with 
one per cent, potassium carbonate solution the insoluble 
matter was ignited, again fused with potassium carbonate 
and the treatment repeated as long as any more phosphorio 
aoid was extracted. Usually two fusions were sufficient. 
The combined filtrates were acidified with nitric aoid, 
the phosphorio aoid preoipitated first as ammonium 
phosphomolybdate and finally as magnesium ammonium 
phosphate and after ignition weighed as Mg,P t Op 
1 he accuracy of the above methods of analysis was 
tested by the examination of solutions of mixed rare 
earth salts of known purity. In these solutions tho rare 
earths were present in about the same proportions as they 
occur in monazite sand. The results thus obtained are 
shown in the following table:— 


_____ 


Tablk 1. 







Strength of solution. 

1 

Volume of 


I , Weight found. 

Error. 

Rare earth salt used. 

solution 

taken. 

salt, taken. 

| Expt. 1. 

| Expt. 2. 

j Expt. 1. 

| Expt. 2. 


firms. per litre. 

| c.c. 

gram. 

gram. 

gram. 

| gram. 

gram. 

Thorium nitrate . 

Cerium nitrate ... 

Lanthanum and didymlum chlorides 
Yttrium earth chlorides . . 

Sodium phosphate ... 

Tho- = 2-1471 

COj,Oj = 10-J491 
LftsO#, etc. = 11-8950 
Y-Oj. etc. = 2-5880 
P*O a =9-7140 

50 

50 

50 

10 

50 

0-1073 

0-5074 

0-5697 

0-0258 

0-4857 

! 01068 
0-5057 
0-5088 
0-0249 
0-4864 

0-1070 

0-5064 

0-5091 

0-0254 

- 0-0005 
•—-0-0017 
—0-0009 
-0-0009 
-t 0-0007 

—0-0008 

-0-0010 

-0-0006 

-0-0004 


2 grams excess added. 


potassium hydroxide and about 
A current of chlorine was passed 


I he results obtained in the analyses of these new 
monazites arc shown in the following tables :•_ 


-Ceylon Monazite. 


Locality. 


Thorla .. Thu 

Lanthana'and * ail led oxides'; Wn'Stc’ 

Yttria and allied oxides .... y!o S' 

Ferric oxide . . fr. ii 

lime. A a°* 

Silica .;. £ao 

Phosphoric acid. p JJ 2 

Loss on ignition . 

Specific gravity . 


1. 

Monazite 
pebble from 
Aninkanda 
Morawak 
Korle. 

Monazite 
pebble from 
Muladiwn- 
nella Duraya- 
kanda, 
Gilimale. 

3. 

Sand from 
Niriella 
ganga. 

4. 

Monazite 
pebble from 
Uatnapura. 

“ipSSSS ,g2§ 

9-40 

27-15 

29-59 

8-93 

0-87 

0-17 

0-45 
i 1-67 

26-12 

0-48 

9*tcocM_ggS 

1 10-29 

27-87 

30-13 

2-14 

0-81 

0-17 

0-41 

1-03 

27-67 

0-20 

5-20 

5-25 | 

- j 

5-23 | 


_ 

—-— — 1 

-„-j. 


Monazite 
pebble from 
Katuapura. 


28-20 

20- 65 

21 - 68 
0-94 

MS 

0-29 

0-10 

6-09 

20-20 


5-47 


iY -J in0 J cer , Ium had converted 
rated peroiude and the lanthanum and allied 

?Sa . P ?T d ?■ l hu 8olution - ‘ben reacted 

J ■ I . 1 . '™ ’ wluoh contained an oxcess of chlorine 

d j!£*f. t0 allowed to stand for several hours, 

and filtered. After washing, tho precipitate was re- 
dissolved, the potassium hydroxide and chlorine treat- 
ment repeated twioe and the oerium finally preoipitated 
»* »nd weighed as the oxide CeO.f 1 . 

The filtrates, containing the remaining rare earths, were 

/J°a w b , ulkw ¥ hydreuhforio acid. and tho 
anthanum and didymlum earths prboipitated as oxalates 


From these results and numerous isrf i .1 f , 

at the Imperial Institute 
monazite usually contains about W m-r rent of 

certain monazito sands from Cevlon L***? author, in 
character appears to £of aZevS? m *? enal of 
Occasionally, specimens are meteSte“Jre^oent occurrence. 

« v at (»i«», i„v.m. s ‘afcerijar 






















VoL XXXI1L, *«. *.] JOHNSTONE—IIONAJ5XTB8 FROM SOME HEW LOCAUlTCa 




in general is very similar in composition to one of the 
Norwegian varieties the analysis of which is given in 
Tfcble 7. 

Travancort Monazite. 


Two specimens of this monazite gave the following 
results:— 


Table 3. 



So. 1. 
Per oent. 

No. 2*. 

Per cent. 

Thoria. 

10-22 

8-65 

Cerla . 

Lanthana and allied oxides. 

31-90 

28 00 

[ si-n 

Yttria and allied oxides. 

0-46 

0 62 

Ferric oxide. 

1-50 

1-09 

Alumina . 

0-17 

0-12 


0-20 

0-13 

Silica . 

0-90 

1-00 

Phosphoric acid . 

26-82 

26-50 

Loss on ignition . 

0-46 

0-45 


• Isolated from a concentrate supplied by Hr. I. C. Chacko, 
B.Sc., State Geologist, Travanoore. 

These analyses show that the monazite of Travanoore 
oontains a high percentage of thoria approaohing that 
of ordinary Ceylon monazite. According to E. White 1 
from 6 to 14 per cent, of thoria has been found in Travan- 
core monazite. 

Malayan Monazite. 

Monazite sand has been found in many localities in 
the Federated Malay States and the protected States of 
Kedah and Kelantan in association with alluvial tinstone.® 


In Table 4 are the results of analyses of samples of 
typical monazitea from this source received at the Imperial 
Institute. 

These results show that there are wide variations in 
the percentage of thoria in monazite from Malaya, 
from the Perak specimen containing only 3-4 per cent, 
to that from Kelantan, which contained over 9 per 
cent, and is superior in this respect to the average 
Brazilian material. 


Nyasaland Monazite. * 

The following are the results of an analysis of monazite 
separated from a oonoentrate obtained from a stream at 
Namahmdo Hill, near Chiromo, in the Nyasaland Pro¬ 
tectorate :— 


Table 5. 


Thoria. 

Cerla . 

Lanthana and allied oxides 
Yttria and allied oxides ... 

Ferric oxide. 

Alumina . 

Lime . 

Bilica. 

Phosphoric acid . 

Loss on ignition. 


Per oent. 


7 10 
82-52 
20-91 
1-50 


MO 


0-20 


0-82 

1-00 

2810 

0-25 


Table 6. —Nigerian Monazite. 



Northern Nigeria. 

Southern Nigeria. 

Number. 

»• 

2. 

8 . 

4. 

5. | 

0 . 



i 


I 

Between 




Kadera, 

J a raws 

1 bo bo to 

Iboboto 



Ekole. 

Central 

river. 

stream, 

stream 

Ehara river. 



Province. 

Naraguta. 

1 Nsan-Oban 

and Kbara 






| track. 

river. 



5-00 

3-20 I 

8-00 

6-19 

2-80 i 

5-50 


30-72 

36-53 

30-50 

80-88 

34-58 ! 

SI-40 


30-02 

30-00 

28-80 

29-60 

29-83 

29-20 


2-74 

0-39 

1-48 

1-33 

1-29 

2-00 


3-00 

1-20 

0-81 

1-50 

1-80 

0-75 


0-85 

0-10 

0-20 

0-10 

— 

0-05 


0-15 

0-21 

0-17 

0-16 

0-19 

0-10 

Silica . 

1-20 

0-63 

1-79 

0-85 

0-73 

0-82 


26-29 

28-29 

28-16 

29-70 

20-71 

29-92 

Loss on ignition . 1 

0-25 

0-20 

0-21 

0-83 

0-21 

0-44 


Table 4. 



No. 1.* 

No. 2.« 
Puchoug 

No. 3.* 

No. 4. 


i Babi, river 

Kulim, 


Locality. 

Pahang. 

Kenring, 

Perak. 

Kedah. 

Kelantan. 

Thoria. 

8*-38 

3-40 

3-53 

9-41 

Oeria . 

Lanthana and allied 

25-46 

33-74 

\ 64-05 

60-00 

oxides . 

32-72 

32-53 

/ 


Yttria and allied oxides 

2-80 

0-91 

2-40 

2-82 

Ferric oxide. 

0*84 

0-65 

0-64 

!■ MS 

Alumina . 

2-78 

0-03 

0-07 


0-61 

0-38 

0-17 

0-29 

Silica. 

0-92 

1-45 

1-08 

2-20 

Phosphoric arid _ 

23-92 

26-58 

27-87 

23-71 

Loss on Ignition_ 

1-28 

0*94 

0-62 

0-94 


♦ Isolated from concentrates supplied by Mr J. B. Scrivener, 
MX, F.G.B., State Geologist, Federated Malay States. 

&3RS MSra: 


From the result, of numerous partial analyses made at 
the Imperial Institute, by the author, on other samples of 
monazite from Nyasaland, it would appear that the average 
thoria oontent is about 6 per oent. 

It would appear from analyses Nos. 4 and 6 above that 
monazite from different parts of tbs same locality and 
apparently' derived from the same souroe, may contain 
widely different percentages of thoria, but further work is 
neoessary to confirm this point, which is of some consider¬ 
able scientific and commercial importance, particularly as 
monazite of the grade of sample No. 5 would not repay 
export to Europe. The above results show that the per¬ 
centage of thoria in monazite from Nigeria may vary 
between fairly wide limits. The average thoria content 
of a large number of Nigerian monazitea examined by 
the author is 5-5 per cent, for these from Northern 
Nigeria and 5-8 per oent. those from Southern 
Nigeria. The respite show that these mopezitee, as a 
whole, are nharty as rich in thoria as those exported frott 
Brazil. 
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.J{7L°° m .P**" n wittl the <<MS»go>ng results the following 
analyses of other monazitea may be given :— 


in this paper do not show sufficient phosphoric acid to 
combine with the remaining oeriura earths. Thus it would 


Thoria . 

(toria. . 

Lautluom anil aliieif oxides'!!!! 

ytfcrla and allied oxides . 

Ferric oxide . 

Alumina. 

Lime. 

Milica .. 

Phosphoric acid .. 

i/)hh on itfuiuon ; m .*;;; *. 


Table 7. 


1. 

Braril. 


Eh pi rl to 

Hanto. 


6*06 
0212 
0-80 
0-97 
010 
0-21 
0-7.1 
2H-50 
0 38 


Alcolmca, 

Bahia. 


e-no 

01-40 
0-70 
1 -50 
0-08 
0-30 
004 

28-40 

004 


1’ r ». 2 ' N - L T-oxtlol.l. Amer. Jour Sri . ll 

4. C. Watt, Min. Res. N«*w Mouth Wales, j>. HO (Sydney, 1901). 


j United States. 

Canada. 

Australia. 

Amelia 

Burke 



(’ounty. 

Ottawa 

Emma vi lie. 

County, 

North 

County, 

New South 

Virginia. 

Carolina. 

Quebec. 

Wales. 

J4-23 

0-49 

12-60 

1-23 

29-89 

31-38 

24-80 

36-64 

20 06 

30-88 

26-41 

30-21 

— 

— 

4-70 

~ 

— 

— 

1-07 


" 

— 

-— 

3-11 



1-54 


2-85 

1-40 

0-91 

3-21 

20-12 

0-07 

_ 

29-28 

0-20 

__ 

26-80 

0-78 

25-09 

“ 


5. 

8. Norway. 


9-34 
28-00 
20*60 
1-82 
0-flfl 
0-16 
0-53 
1 05 
28-27 
0-21 


A " M ' r - J °ur. Sci - 1880 ’ “• 2 °3. 

. w . lUorostraml, (,eol. l aremngrii, Forhuil.it, 1887,1,180. 


The Constitution of Monazite. 

The question of the state of oomliination of the thoria 
vectors ha " m,eiv, ' d “Mention from various in- 

JW f** 8 "uggested that monazite is a normal 
phosphate of the cerium earths and that thoria is present 
r ' r, : lwb| y “ 8 silicate thorite, and 
™ r ;. h, T" * lth numerous analysr-s, which show the 
H ' P >°^ 1 •' and ThO,: Si(W-l : 1. 

wht-el . pi>rtl j 0< r 0ur r™°e in monazite of a substance 
whieh resinous ” under the microscope and 

Lin.r’ d u d *2 th,,riU '- ™ 8 view is supported 
ami nTh 00 ni‘ du< f d 7 tommchbcrg.* Uimningfon 3 
flat ,l h - dJlpmstrand,* on the other hand, considers 
tnat the mineral is a normal tribasic piiosphate and that 
tho excess of bases is combined with silica thus 

m(3R0,P s 0 5 )+2R0,Si0 11 +pH ! 0 

where m may vary from 5 to 20 and p is less than 1. He 
Ser ?'' n,i ‘ ld ’ 8 thorite theory, but considers 

«me;»r. h T ut a primary constituent of the mineral, 
n ring as phosphate in isomorphous admixture with 

ldioa 0 tl U in |, h? 8 Ph atB . He attributes the presence of 
Rilioa to alteration by silicious waters. 

oulinT* an 1 Meta K? r >* from a consideration of numerous 
partial analyses of monazite from Norway and North 

ImTthal, T r" \ ha ‘ thoria iH present L phosphate 
o her . 1 , h 8,ho ? hciooR 8 <o sumo unidentified silieate 
othrr than normal thorium silicate, hut in almost every 
ZL o7,r°^ d <'f R ilica which increase will. 

th • thor “- 1 h| v could not detect the presence 
or the resinous oonstitnent mentioned by Penfield. 

In considering this question in relation to the analyses 
now presented it is evident that those made on sand, 
grains cannot Is- considered owing to the risk of inclusion, 
m the sample examined, of quartz in minute particles or 
dust. In these oiroumstanoes the only analyses in this 
communication available for discussion are those made 
on massive monazites from Ceylon. When those analyses 
r 7“ tl ' m to f “° v «-ws fi" otpd ab ®ve it is 
• h °*v hpy d " P ot »«Pp«rt Penfield’s theory, for in 

*2 r?r*w7r Bdi ° a f**"* to »Bbi» w uh 

all tho thoria to form the normal silicate ThO,,SiO 

As regards the theory of Kress and Metzgel (who do 
not support their conclusions by complete alLyses) f lit 
the thorn is all present as phosphate, the analyses given 

* Penfleld, Amer. Journ. Scl.. 1882 fa von • ihaq «• 

* Rammefijberg, Zeits furKts*}; " 822 • 

* Bunnlngton, Amer. Chem. Journ., 1882 a 188 

i ftjjKryst, 1887, «, 160-' life,» 387 

040 -O' Krw * 8 hl * d V. 3. Metagrr, J. Amer. Chfcm. Hoc.; 190&; ji k 


have to lie concluded, if the theory of these authors be 
adopted, that part of the cerium earths is present as silicate 
or as oxides and on this point, at present, no evidence is 
available. , 

.An attempt was made to detect the presence of thorium 
silicate in monazite by taking advantage of the fact that 
tnorite, when reduced to the same state of subdivision, is 
more readily soluble in hot concentrated nitric acid than 
is monazite 1-8 gram of finely ground Ceylon monazite 
contanung 10 per cent, of thoria was heated for half an 
hour with concentrated nitric acid and the rare earths 
estimated in the filtrate. The experiment was repeated, 
using concentrated hydrochloric acid in place of nitric 
obtained”— f ° OW1, ‘ K “ “ 8ummar y «f the results 


Nitric acid .... 
Hydrochloric acid 


Weight of 
rare earth«! 
in solution, 


Rram. 

0-1130 

0-2200 


Weight of 
thoria in 
solution. 


Rrain. 

0-0223 

0-0390 


Ratio of 
thoria to 
rare earths 
extracted. 

Ratio of 
thoria to 
rare earths 
in mineral. 

per cent. 

per cent. 

19-7 

14-03 

17 7 

14-03 


These results indicate that the thorium constituent is 
slightly more readily attacked by concentrated acids than 
the cerium earth phosphates, but the difference is not 
Tv5 1C ™" l y f ? . ruat to make an efficient separation possible. 
l h ri,neh' lndlaate - however, that there is in monazite 
nitrie 17 hv V nB m 116 ”* w . h . ,<!h . “ more readily soluble in 
hates hydrochlorlc aold than the cerium earth phos- 

tt.i7i. r . thCr f* !X f Cr i n t? ,s sh,,wed that natural hydrated 

lraltioaHv U 7 d « h< ‘ f ° rm °* tte mineral thorite\ shows 
practically no difference, as regards its behaviour with 

phosphate 0 ”' lgmt< ' d artificial thorium and cerium 

*1 dot '"t n .°t appear likely that experiments designed 
to separate thorium silicate from thorium phosphateVnd 
cerium phosphate will, even if successful, proveofgeneral 

“he solubmUoT ^onazite, as experiments h^ve shovS that 
j so,u bility of thorite m acids is to a verv larm extent 
dependent on the state of hydration of t^^nTn^l 
T^^ites from 2 to 6 per cent, of combined 

rhTtTh^S 

readily decomposed. ^ ce,lt ' of watcr are 

it ^ h thTt 8U tL tS ° f a o na,ySeS P ven in ‘his paper 

it is MMin that the combined water in mbnakite {arte* 
between 0*2 and 12 per cent; Tari€# 
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It would therefore appear that if the problem is to be 
attacked from a solubility standpoint it would be neoessary 
to consider the relative rates of solution of cerium phos¬ 
phate and silicate and of thorium phosphate and silicate 
m nitric acid. Unfortunately, the available minerals 
containing these compounds occur in various degrees of 
hydration and are therefore not of service in this con¬ 
nection. 


THE ELECTRICAL CONDUCTIVITY OF MILK DUR¬ 
ING ITS CONCENTRATION, WITH SUGGESTIONS 
FOR A PRACTICAL METHOD OF DETERMINING 
THE END POINT IN THE MANUFACTURE OF 
SWEETENED CONDENSED MILK. 

BY LILIAS O. JACKSON, LESLIE MCNAB, AND A. 0. H. ROTHERA. 

(Biochemioal Department, University of Melbourne.) 


The author is indebted to Mr. G. S. Blake, B.Sc.(Lond.), 

A. R.S.M., for the analysis of sample No. 1 in Table 2, 
and to Mr. J. Shelton, F.I.C., for the analysis of s&raplo 
No. 4 in Table 4. Thanks are also due to Mr. G. M. Davies, 

B. Sc. (Lend,), F.G.S., for the separation from the crude 
sands of the raonazites dealt with in this paper. 

Discussion. 

Mr. E. White said that the figures for the thorium 
contents which were given in the books had to be regarded 
with suspicion. The earlier figures were of very doubtful 
accuraoy before they were standardised and brought down 
to the present condition of knowledge. Mr. Johnstone 
had referred to his figures for the analysis of monazite 
from Travaneore. It was true that the highest was 
14 and the lowest 5 or 0 per cent, of thorium oxide, but 
the most remarkable specimen which had come under his 
notice waR one from South Africa in the massive form, 
which although perfectly free from other minerals con¬ 
tained only about lj p *r cent, of thorium oxide. The 
Nigerian samples were interesting, hut he understood 
that transport was difficult, so that unless a mineral 
was very rich it was not of commercial value in Europe 
on account of the freight. Serious efforts were being 
made to find some outlet for the other rare earths which 
were present in monazite sand. The use of cerium alloyed 
with iron in pocket pipe lighters appeared to provide an 
outlet for a large quantity of cerium, which was obtained 
as a by-product in the manufacture of thorium. A Com¬ 
paratively small quantity of cerium was used for medicinal 
purposes. Efforts were being made to utilise cerium 
on account of its forming two oxides, but at the present 
time it had not found very much use in that direction, 
and he believed that about three-fourths of the cerium 
remained practically unused. 

Mr. W. F. Reid said that many years ago he was 
investigating the minerals of the Argentine Republic for 
the Government there, and, among othe.T things, examined 
a number of sands. His party was driven by stress of 
weather out of the Argentine on to the Uruguayan coast, 
which was just opposite on the River Plate, and there he 
found a lot of pink sand in layers. He had kept samples 
weighing four or five pounds, and had quite recently handed 
them oyer to an expert, who had found a considerable 
proportion of monazite, zircons, and other minerals. 
The supply was almost inexhaustible although it could not 
be obtained all at onec. There was hardly any tide, but 
there were frequent rises of the river, and whenever 
it rose the water left a pink blush on the sand. It was this 
pink sand that contained a considerable percentage of 
monazite. Whether it would be remunerative to work 
or not he did not know. The. best samples were from 
Punta Oaballos, on the Urugi’ayan bank. 

The Chairman said that the presence of such a 
quantity of lanthanum was interesting. There was a 
great deal to be done in connection with the so-called 
rare metals and their alloys. In the case of cerium, 
the iron-cerium alloy seemed to be the only practical 
one at present, although other metals would alloy with 
cerium. 

Mr. Johnstone, in reply, said that he strongly endorsed 
Mr. White’s remarks regarding the unreliability of certain 
of the older analyses of monazite, both on account of the 
methods used for the determination of thoria and the 
impurity of the sample examined. He'thought it was 
highly desirable that the method of analysis of rare 
'earths and the purity of the sample examined should 
be stated clearly. He had found on record analyses of 
supposed pure monazite which included several per cent, 
of zirconia and oxides of tantalum and tin j obviously 
those were not sataples ef pure monazite. 


The eieotrioal conductivity of milk is determined by 
two sets of opposing factors ; (I) the carriage of eieotrioal 
charges by the ionised salts, and (2) the resistance offered 
by the proteins, fat, sugar, colloidal o&lcium phosphate, 
eto. In normal fresh milk the non-ioniaed salts, sugar, 
protein, and fat diminish the conductivity value by 12 per 
oent., or thereabouts. The effect of the protein alone, 
which has been accurately estimated, is 2*66 per oent. of 
the conductivity value for every 1 per oent. protein present 
in the milk. 

It is therefore of interest to determine what is the 
effect on the conductivity, of concentrating the milk. 
Sinoo the degree of ionisation becomes less on concen¬ 
trating the salts, and the obstruction offered by the other 
solids becomes very great, it is almost certain that, with 
increasing concentration of the milk, there will be a 
gradual diminution in the increase of eieotrioal conductivity, 
and ultimately a reversal, when the eieotrioal oonduotivity 
will deorease for a further increase in the concentration 
of the milk. 

In a series of experiments, 600 grms. of separated milk, 
was oonoontrated at a temperature not exceeding 40° C. 
in a large distillation flask, fitted with condenser, and 
exhausted by an ordinary water pump. The electrical 
oonduotivity of the milk was measured at intervals. 
Following are the results of one such experiment;— 

October 20th, 1911. Separated morning’s milk (500 
grras.): Total solids, 9-17 per cent. ; sugar, 0-30 per oent. ; 
fat, 0*35 per cent. ; protein, 2*07 per oent. ; ash, 0*80 
per cent. Electrical oonduotivity, K=»0-00570. 


Sample. 

Weight of | 
concentrated 

Calculated 

Eieotrioal 

milk. 

solids. 

oonduotivity. 

I. . 1 

grins. 

223 

per oent. i 
20-21 

K — 0-00903 

II. | 


S»-2V 

K.=0-00946 

III. ' 

172 ' 

26-15 

X.=0-00978 

IV. 


27-68 

K =0-00983 

V. 


29-53 

K=0-00078 

VI. 

126 

85-86 

£=0-00046 


The turn in the oonduotivity values comes with sample 
IV., containing 27‘08 per cent, total solids, and 8*01 per 


cent, uruwtu. . 

Tho following is a summary of five such experiment 
all performed with the milk from the same cow. The 
figures are for the turning point in tho conductivity values. 



Total 

solids. 

Protein. 

Electrical 

oonduotivity. 

Oct. lathr—Morning- 

Oct. 17th—Morning- 

Oct. 20th—Morning- 

Oct. 27th—Morning- 

Oct. 80th—Evening- 

per oent. 
29-58 
27-86 
27-68 
29-43 
32-80 

per cent. 

8-01 

7-86 

0-55 

K=0-06912 
K=0-00827 
K = 0-00983 
K =0-00956 
K=0-00992 


It may be said that the maximum electrical conductivity 
is obtained when the separated morning’s milk is con¬ 
centrated to 28 per cent, total solids with 8 per cent, 
protein. The evening milk gives higher figures. 

The actual total solids and protein were not deter¬ 
mined in the condensed samples, the figures being obtained 
by calculation. Thus, the measurement of electrical 
conductivity will be of no value in determiningthe degree 
of concentration of a separated unsweetened milk; bemuse 
the concentration may increase considerably Between 
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26 per cent, and 30 per cant, total solids, with very little 
alteration of the conductivity. 

It is quito different, however, with a sweetened milk 
concentrated to the decree which is usual in the manu¬ 
facture of oondenRed milk. With full fat, and with added 
cane sugar equivalent approximately to 10 lb. sugar 
per 100 lb. milk, the reversal of the conductivity comes 
at the start of the procoss of concentration. When the 
concentration reaches the necessary degree for the pro¬ 
duction of sweetened condensed milk, the electrical 
conductivity decreases rapidly for each increase in con¬ 
centration of the milk. 

The following experiment will illustrate this point:— 
26th July, 1913, Bought morning milk. Fat 3-7 per 
oent. Protein 3-21 per oent. To 662 grins, milk was 
added 90 grms. sugar, making 662 grins, in all. A sample 
having been taken for the measurement of electrical 
conductivity, oonoontration was commenced on 630 
grms. sweetened milk. 



Weight of 
milk and 

Protein. 

Electrical 


sugar. 


conductivity. 

Orlslnsl. 

grms. 

per cent. 


680 

2-70 

K =0-00321 

Hample J. 

002 

2-88 

K=0-00321 

„ 11. 

674 

8-08 

K = 0-00323 

„ m. 

474 

3-07 

K = 0-00321 

„ IV. 

427 

4-07 

K =0-00311 

„ V. 

838 

5-27 

K =0-00246 

. VI. 

293 

5-98 

K.=0-00188 

„ VII. 

216 

8-05 

K=0-00034 


Not*.—T he protein percentages represent the amount of 
protein in the combined milk ana sugar. 


The turning point o! the conductivity comes with sample 
II., when only 56 grms. of water liave been removed. 
Towards the end of the oonoontration the electrical con¬ 
ductivity doorcases most markedly with each further 
removal of water. Consequently there is the necessary 
element of sensitiveness, permitting the measurement of 
the electrical oonduotivity as an indication of the degree 
of concentration. 

The end point in the. manufacture of sweetened condensed 
milk. 

In a report issued during 1912, under the direction 
of the Local Government Board (England), the author, 
Dr. F. J. Coutts, says in discussing the control of the 
oonoentration process: “ The determination of the precise 
moment at which to stop the condensing process requires 
skill and judgment ”; and after discussing methods 
employed to determine the right degree of concentration, 
he adds: “ It is not surprising, therefore, that variations 
exist.” Determination of density by the hydrometer is 
in common use, but is unsatisfactory. The viscosity of 
the condensed milk makes it difficult to use it accurately. 
Visoosity measurements have been tried, but are inadequate 
as a means of determining the amount of concentration. 
The really accurate method is to condense to a giveis 
weight, but this is impracticable on the manufacturers’ 
so&lo. 

It is proposed, therefore, to discuss the measurement of 
electrioal oonduotivity as a means of determining the 
degree of oonoentration, and to outline a method for its 
practical application. 

The manufacturer of condensed milk deals with very 
large volumes of milk from numberless cows. Individual 
variations in composition will therefore vanish, and all 
rooming milks will approximate to a standard, exoopt 
for variations produoed by climatic changes, and by the 
gradual progress of the season. The same will be true of 
evening milks, though here the general composition will be 
somewhat richer than with morning milk. 

The variations in electrical conductivity of bulk miiv 
from many cows have been determined in Melbourne 
(Australia) ddring four months of the year (Nov.; Deo.! 


Feb., March) with very great and sudden variations in 
temperature and humidity. The extreme figures were: 

Minimum K = 0*00549. Maximum K = 0*00587. 

The milks, however, with the higher conductivities were 
more oonoentrated milks, obtained during hot dry spells. 
With added oane sugar they may be looked upon, there¬ 
fore, as equivalent to the poorer milks of wet cold weather 
slightly concentrated. On theoretical considerations, 
then, the turning point in the oonduotivity figures will 
come earlier with the richer milks, and so compensate 
for the fact that they are richer. In fact, the taking of 
electrical conductivity as a measure of the degree of 
oonoentration, will lead to the process being stopped 
slightly earlier when richer milks are being condensed. 

If a diroot measurement of the conductivity of the milk 
in the vaouum pan be made It will have to be corrected 
for the variations in temperature of the vaouum pan and 
contents. This correction can, however, be made by 
employing a resistance, whose variation with temperature 
shall be the same as the variation in resistance of the 
condensed milk itself. 

This resistance must then bo placed in the vaouum pan 
side by side with the conductivity oell which is being 
employed to take the resistance of the concentrating 
milk. The resistance chosen is a closed oell filled with a 
sample of condensed milk. The ratio of closed resistance 
oell to open “ conductivity ” cell, when each is filled with 
the same fluid at the same temperature, is determined, 
and it is then known that when this ratio becomes estab¬ 
lished during a oonoontrati6n process, the fluid in the open 
coll (the milk, that is, which is being concentrated) must 
have the same resistance (and therefore electrical con¬ 
ductivity) as the condensed milk sample in the closed 
cell. 

Naturally the resistance oell would be filled by the 
manufacturer with what he considers one of his best 
samples of condensed milk. 

The method as just outlined has been tested in the 
laboratory and found to give satisfactory results on a 
small scale, the avorage error in ten experiments being 
±0*3 per oent., and the maxamum error ±0*5 per oent. 
This maximum error, in terms of the percentage of water in 
the finished condensed milk, would represent a figure of, 
say, 26 00 per oent. water instead of 26*45 per cent. This 
is a considerably greater degree of accuracy than is usually 
obtained in manufacturing praotioe. 

Consequently it may be said that, from theoretical 
considerations supported by experimental work in the 
laboratory, there is every reason to think that the measure¬ 
ment of eleotrical resistance or conductivity should furnish 
an accurate method of following the progress of concen¬ 
tration in the manufacture of sweetened condensed milk. 

If the resistance cell were filled each week with a sample 
of what the manufacturer considered to be his best pro¬ 
duct of the previous week, the oontrol of the manufacturing 
prooess would be gradually and progressively adjusted 
to seasonable changes in the milk. 

It is hoped that the possibility of using a new and more 
aoourate method in the manufacture of sweetened con¬ 
densed milk may interest some of those oonoemed with 
that industry, and lead to electrioal conductivity methods 
being given a trial in factory praotioe. 


Mew York Section. 


Meeting held at Bumford Hall, ChemieU' Building, an 
Friday, November 21 it, 1918. 


ME. Q. W. THOMPSON IN THE CHAIN. 

A PECULIAR DUST EXPLOSION. 

BY WILLIAM M. OB08VEH0B, PH.D. 

A question frequently of great interest is whether what 
is called a “ dust explosion ? really is primarily an explo¬ 
sion hr primarily a fire followed hi some later stags ia 
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proceedings by an explosion of some ohamber wherein 
the quantity of reacting materials is sufficient and the 
roducts of combustion are sufficiently confined. Com- 
ustions of dual and air that result in so-called “ explo¬ 
sions " generally begin at such points and create such 
havoc as to render exact analysis of the various stages of 
the reaction difficult, if not impossible. What renders 
this case of peculiar interest is that four excellent observers 
were present at the start of the trouble—two in fact saw 
the initiation of the combustion wave—and yet survived 
to bear witness. Fortunately, also, these men wore not 
handicapped with imaginations, scientific or otherwise, 
and merely saw what they saw and told the story and 
stuck to it. 

One Sunday morning two men were cleaning out a 
cylindrical starch dryer preparatory to some repairs. 
Ae dryer consisted of a horizontal drum of 2 in. wood, 
4 ft. diameter, 20 ft. long, headed at each end, provided 
at one end with a 12 in. X16 in. manhole and a 17 in. x 17 
in. air inlet, provided at the other with a 17 in. X17 in. 
air outlot. It ako had a 10 in. inlet for starch on the 
upper Hide at one end and a similar outlet on the bottom 
at the other end. In the axis of this cylinder was a shaft 
having numerous arms carrying at their outer ends blocks 
of wood serving as shoes to lift and drop the starch through 
the hot air, also serving by their angular set to progress the 
starch slowly along the dryer from the inlet to the outlet 
ond. The dryer being repaired was the lowest of a bet 
of three, one above another, and part of a large installation 
of several such sets side by side. The three vertically 
abovo one another forming a set, were all connected at one 
ond with the hot air supply duct and at the other with the 
exhaust duct. The various sets all connected to a large 
common air supply fan and a common exhaust fan. The 
lowest of the north set (the one being cleaned) stood 
about 18 in. clear above the floor, and all those involved 
were located in a 20 ft. X40 ft. brick walled building— 
2 storeys factory construction without pillars, and having 
a heavy plank tar paper and gravel roof. The two cleaners 
had entered this lower loft hand dryer and, owing to a 
breakdown in the city electric service, had cleaned out 
most of the starch in the dark. Being well used to the 
work, they had mado a thorough job of it. To make sure 
that everything was well cleaned, one of them brought an 
ordinary lantern (against posted regulations) into the 
dryer, and they wont over it again with counter brushes, 
working from the inlet ond toward the outlot, and were 
almost through when the foreman came into the room 
by the door A, almost opposite the open manhole of the 
dryer being cleaned, spoko to his son (a pipefitter), who 
was lying on his back under the dryer tightening up a 
fitting, and then poked hiH hoad into the open manhole 
of the dryer and spoke to the two cleaners. The foreman 
then passed tho ends of the other sets and started to open 
the door. B, to leave tho building, when a rushing sound 
caused him to look around, and he saw a tongue of flame 
thrusting out from the manhole. He turned about as the 
tongue extended and started to duck under it, but it reachod 
tho wall opposite the manhole, mushroomed out, and ho 
found himself enveloped in an atmosphere of flame through 
which he reached the door by which ho had entered and 
thus made his escape, though severely bumod. The son 
lying on his back under the dryer first noticed a roll of 
flame coming down around the side of the dryer cylinder, 
dropped his wrench, rolled over on his face and crawled 
out through the door, somewhat burned but not severely. 
Meanwhile tho two cleaners were at the centre of dis¬ 
turbance. When the foreman spoko to them the Italian 
was squatting at the far ond of the dryer facing the ond 
with a counter brush, drawing the last of the starch that 
had been swept along to that ond. The lantern was on 
the cleaned floor of the dryor at his back about 3 ft. from 
the end, and tho German was standing stooped over tho 
lantern about 5 ft. from tho end and between the lantern 
and the manhole. Just as the foreman left the manhole 
and proceeded past the ends of the other dryers, the 
, Italian reached his brush up into tho inclined air outlet 
to brush off some starch, and may have knocked down a 
auantity of fine dust accumulated on the walls of the 
duct. A cloud of dust fell around his knees and spread 
back past him to the lantern. The German saw the dust 


reach the lantern, noticed the particles circulating round 
and round it, and then, as he put it, “ the air afl round 
the lantern took fire,” the flame enveloped him and he 
started for the manhole, olimbing over the stirring amis 
as fast as he could go. The Italian’s first sight of the 
flame wave was as it advanced past his elbow from behind, 
flowing up the pipe and up around his shoulders and head. 
He describes it* velocity, by movement of his hands, as 
about 2 ft. a second. He tipped himself over backward 
regardless of the lantern ana, lying on his back, kicked 
and pulled himself head first the length of the dryer 
between the arms, started out of the manhole head first, 
reversed, and came out feet first. Both men describe the 
atmosphere in the dryer as first a mass of flame for a 
moment, followed by smoky blackness. These two men 
wore seriously burned, the German most of all None of 
the men found any obstruction to his path (exoept the 
arms inside the dryer), none heard any noise or explosion 
or felt any Rhook or blow, none showed any signs of 
mechanical injury (other than bums). All could see and 
hear and speak perfectly, and remained perfectly conscious 
throughout (although of course confused and uncertain in 
their purposes and movementH after they got out). A 
passer-by on the railroad track about 150 ft. away felt a 
push of air, heard a “ woof ” like a big cough, and glanced 
over at the buildirg to see the walls and windows jumpirg 
out, the roor lifted, and a 10,000 gallon water tank from 
the oomcr cf the roof jumping bodily out into the lot. 
The fireman from the boiler house opposite the adjoining 
comer of the building heard a dull explosion followed by 
a crash, stepped to the door, and saw the walls down to 
within 3 ft. of the ground at the corner on which thn tank 
had stood, and sloping diagonally up to points just below 
the roof line at the twe adjoining comers. The drver in 
which the men were burned was practically uninjured; the 
edges of the wooden shoes on the stirrer were slightly 
charred, as were the edges of the chimes and the manhole. 
The middle and bottom dryers of tho other two sets were 
damaged, the heads blown out, some of the iron hoops 
broken and some of the stavrB cracked. Part of the 
automatic sprinklers in this room let go by fusion, not 
breakage, and deluged everything. The floor of the 
second storey tell on the tops of the dryers and sustained 
the wreckage of the roof, the mass taking fire, but being 
quickly extinguished by the sprinkler jets, most of the 
pipes of which were not broken.* Several pipes, including 
the big air conduit, fell between the ends of the dryers 
and the door out of which the foreman passed. 

The times required for repeating the various movements 
of the men in escaping were carefully determined : Fore¬ 
man, 5—8 seconds : son, 5—8 seconds ; German and 
Italian, 15—20 seconds. Tho wreckage was carefully 
examined. No evidence of violence was apparent until 
the connecting pipes were passed and the flame had 
reached some ohamber that enclosed a considerable volume 
well supplied with dust, r.ff. the second storey room into 
which the rush of air ahead of the flame would have swept 
much dust from the pipes, or tho other dryers covered 
everywhere inside with dust. The floor of the second 
storey, as indicated by markings on the ends of the girders, 
appeared to have been blown downward, the walls out 
ward, most forcibly at the top, but also with some push 
'from the gases in the first floor room. Noither timbers 
nor bricks were shattered—only broken in falling or 
pulling apart. At no point was there any evidence of 
the violence characteristic of the detonativo wave, which 
calculation indicates would bo about 6138 ft. per second 
or the accompanying pressure of 890 lb. per sq. in. 

A study was made of the behaviour of the specially fine 
and dry dust collected from beams and other places where 
air-levigatrd material might lodge, and afterward specially 
dried. It was burned in falling from a hundred mesh 
screen, and of course burned quietly. The velocity of 
flame propagation through such a mass could easily be 
measured with approximate correctness upward or down¬ 
ward, and showed little increment. Burned in a 2-inch 
glass tube rotated and rapidly tapped, tho flame velocity 
became constant at about 3 ft. per second, slow enough to 


* It is perhaps opportune to point out the advantage of trap 
w4. pipe and malleable fittings for all sprinkler connections. 
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be easily followed in it* progrees. Dummy dryers were 
made of several sizes and sifted starch dust ignited in 
them by a free flame, and the push of the flame wave 
roughly determined. In no case was it possible at or 
near the centre of propagation to get anything approaching 
an explosion. A No. 8 du Pont detonator failed to give 
markedly different results exploded in the confined dust 
in the absence of great quantities of admixi d air. 

Let u* review the facts. Two men at the centre of 
propagation suffered no mechanical injur). A third 
passed through the wave without ls'ing knocked down 
after it had travelled more than 20 ft. All three, some 
seconds after the' initiation of the' wave, passed without 
destruction through a space* which the explosion caused 
to bo obstructed by pipe, etc. Only when the flame 
passed through conduits for a distance of 20 te> 40 ft. and 
entered well dusted chambers, woll-eonfined for their si»', 
after a lapse of 10—20 se conds did “ explosion ” occur. 
Nowhere) was the shattering effect of detonation obser- 
table, no “crack” was heard, and tho only mechanical 
damage was of the “ bursting ” variety, found exerted 
emly in chambers above eb'seribed. The thewetioal 
maximum velocity of tho starch air eletonating wave, if 
it were possible to initiate it, is so low as to be' h'ss than 
that of CHs+O.+Nj, which can barely propngato itself, 
and goes out sometimes by itself and more like that of 
CH.+O.+N,., which bums but cannot lie detonated. 
We were ceimpelled to the conclusion thnt, for this material 
at least, explosion in any proper sense' was necessarily 
reocdeel for aeime distance and an easily appreciable time 
y fire consuming the product erf manufacture; that 
explosion finally supervened only ns a result of gradual 
fin', accompanied by the temporary restraint in some 
container of the normal and gradual expansion erf the 
combustible products, and that, explosion actually occurred 
only when the container walls let go and permitted the 
sudde n and viole nt expansion of these) combustion pro- 
ducts. 

When the original ignitiein takes place in a container of 
large capacity the final effect feillows quickly, and the 
impression cemveycd may be that the deisbanet air mixture 
“ exploele'ei ” because the giving way erf the containin' 
when it explodes follows so quickly upon the lire', but 
the fire itself is without violence or detonntivo “ crack.” 
in long tight tuniie-ls of large dust capacity it might be 
possible to ere-ate sufficient pleasure sfteT prolonged 
combustion to initiate a detonativc wave but, with starch 
at least, this seems very doubtful both theoretically and 
from the results erf practical tests. It is believed that no 
so calle d “ starch explosion ” enn be other than the 
ultimate' explosion erf containing walls that have yielded 
to the gradually though perhaps rapidly accumulated 
pressure of the combustion produel*. The’ same' con¬ 
clusion se ems to be- justifie d (thiorctioally at least.) for 
many other kinds of combustible dusts. 

Discussion. 

Dr. A. A. Bhknkman stated that almost every e xplosion 
presented features of peculiarity, some of which were 
extremely difficult to explain or understand. It was often 
neci'SBary to reach a conclusion rathi'r as a choice of 
alternatives than as a conclusion that could be' fixed upon 
with certainty. It was the refore very interesting to have 
a record of such an explosion in which practically all 
stage's of the explosion were' under direct observation by 
surviving witnesses, even the first initiation of tho flame 
wave. As to the ijurstiim whether detonation could 
occur in dust explosions, hi' was in some doubt, sinoc in 
certain coal mini' explosions whi'ic the flame had tra¬ 
velled over 1000 ft., cumulative pressures and me chanical 
effeots had bee n olwervcd which seemed to indicate the 
initiation of a detonativc wave. With coal, therefore', the 
question was still open to discussion, but he was not 
prepare-d to speak with regard to starch. One noticeable 
thing about afl dust explosions was the extraordinary heat 
and consequent inflammatory effects produced by dust 
explosions as distinguished from explosions of gas mix¬ 
tures. Whether this was due to the more condensed form 
of the combustible or to the impingement of the solid 
^Articles during tho act of combustion, was difficult to 


say, but it was certainly a fact very generally observed 
that dust explosions were much more likely to lead to 
fires than the explosions of gas. One peculiar form of 
dust, finely divided metallic particles such as aluminium 
in flash-light powders, remained to be considered. In 
that case there could not Iks the transmission of flame by 
gaseous products evolved from the solid, so that it remained 
to be proved, either experimentally or by some terrible 
accident, whether the evolution of gas was necessary in 
order to account for the transmission of flamo in dust 
explosions, or whether the transmission could take place 
from solid ]>article to solid particle. 

Dr. L. H. Bakkkland stated that one possible cause for 
explosions was always to bo considered where a powdered 
material was being handled, viz., the friction between 
powder and other solids with which it might come in 
contact. Within his experience one very serious explosion 
had been caused by the static electricity generated through 
the contact of a material flowing down a wooden chute, 
and all recurrence of the phenomena had been prevented 
by installing metallic conveying chutes. This point was 
well recognised by those who happened to have had the 
experience, but ho thought it should be brought to the 
attention of younger chemical engineers undertaking the 
design of plants where such material might be evolved. 

Dr. W. M. Grosvenor, replying to Dr. Breneman, said 
that one great difference between coal dust explosions and 
explosions of tho usual commercial dusts lay in the fact 
that coal dust was almost invariably accompanied by 
more or less gas evolved from the seams which, though 
it might not lie present in large enough quantity to sustain 
a detonativc* wave, would of course enormously increase 
the rate of increment in tho flame velocity, and proliably 
serve in many cases to initiate detonation in mixtures 
of dust and air that would be incapable of reaching a 
detonating velocity without the presence* of the gas. 
Furthermor *, in considering starch particularly it was to 
Ixi rememIwrod that we were not dealing with the material 
containing GO per cent, of combustible, but to some 
extent the C fl H, 0 0 4 molecule was six parts of combustible 
loaded in advance with five parts of water to be evaporated 
before combustion temperatures could be reached. This 
probably accounted for the low calculated velocity of 
detonation, because it gave a low heut of combustion. 
Unquestionably dust flames gave every evidence of a 
heating effect out of all proportion to the actual flame 
tempera tun*, but it did not Hcom necessary to assume any 
considerable contact of the heated duHt paitides with the 
walls, nor any peculiar action of the dust particles in 
promoting a form of Bohn combustion in the gases, 
because if the precise mechanism of the transmission of 
heat from the exploding gases to the walls, timbers, or 
surrounding combustible material were considered, an 
all-sufficient difference would be apparent. When dealing 
with a mixture of combustible gases the only method of 
heat transference available was convection from the thin 
Hkiti of gas in immediate oontact with the wall, and the 
rise in temperature of the walls would necessarily be slow, 
however high the temperature of tho gases, because it 
would lx* necessary continuously to replace by convection 
the cooled skin in order to raise the temperature of the 
wall surface. Against this action there would be the 
conductive capacity of tho material constituting the 
wall, so that some timo would be required before the 
immediate surface of the wall could reach an inflaming 
temperature. As compared with this the dust explosion 
presents an enormously greater rate of transfer, because 
the heated gases were loaded with incandescent solid 
particles, which, unlike the gases, were capable of trans- 
mtting heat at an enormous rate by radiation and trans¬ 
mitting it immediately to the surface of the wall, quickly 
raising the temperature to the inflaming point before the 
Blow conduction of the wail material would have appreci¬ 
able effect. For that reason it would probably be found 
that an explosion of metallic dust once initiated would be 
self-sustaining, because tho radiating power of the dust 
particles at the front of the wave would be sufficient to 
raise the temperature' of adjoining particles just ahead 
of the wave to that point where they were quite capable 
of being inflamed with the surrounding oxygen. It was 
his recollection that such explosions had occurred. 
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Commenting on Dr. Baekeland's recommendation, Dr. 
Grosvenor emphasised the necessity for caution m to fcho 
likelihood of explosion due to static cause*, particularly 
in handlint! dielectric material. In one instance it had 
been found neocssary to clothe completely every part of 
the maohines ocming in contact with a di-olectrio material, 
with a sort of metal skin, and to provide means like 
brushes or fixed connections for grounding carefully all 
of these parts to the water or steam mains. 


Obituary. 

W. POPPLE WELD BLOXAM. 

W. p. filoxam was bom in 1880, and wns the son 
of Dr. William Btoxam. He was educated at King's 
College School, and later took the B.Sc. degree of 
London University. Subsequently he beoame assistant 
to his uncle. Prof. Chas. Bloxam, at* King’s College. 


W. P. Bloxam's first appointment was at the Royal 
Naval College, Greenwich, where he was for 12 years 
demonstrator in the Chemioal Laboratory. Later, he 
undertook research work on the anti-toxins, at the 
College of Physioians and Surgeons, and in 1901, he 
was sent to the Presidency College, Madras, as Professor 
of Chomistry. Prom Madras, he subsequently pro¬ 
ceeded to the North of India to investigate the cultiva¬ 
tion and production of indigo at the Dalsingh Serai 
Research Laboratory. After two years thus spent, he 
returned to England and was sent by the India 
Offioo to continue his researches in conjunction with 
A. G. Porkin, F.R.S., at Leeds University. After 
three years in Leeds ho returned to London, and waB 
appointed Scientific Adviser to the Sulphato of 
Ammonia Committee. He died December 26, 1913, 
aged 53 years. (W. P. Bloxam's more important 
work on the indigo question is referred to in this J., 
1901, 746; 1906, 735; 1908, 597; 1909, 516; 1910, 
872.) 


Journal and Patent Literature. 

C b L"r oY W.nro*«? w/ 0 TempIe~Franks, Bsq., Southampton Bunding,. Ch.ue.ry lame. 
London, W.C. 

Z nUa ! *f *{■-& ™ C TOch ‘m SS Patento’dimd 1902 to 1907 Inclusive, Belln et Cle., 66, Rue dss Franc Bourgeois, 
French. 1 tr. 05ft each, date, t -i m p rin ,erie Nationals 87, Rue VieUle du Temple, Pari.. 

German .—1 mark each with full particulars) to Kalserllcli Pateutamt, Berlin, Germany. 
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Patents. 

Superheatin'! steam. P. St. G. Kirke and Bonceourt 
Surface Combustion, Ltd., London. Eng. Pat. 25,054, 
Nov. 1, 1912. 

Steam generated by boilers such as described in Eng. Pats. 
4362. 11,865, and 17,500 of 1910, 2404 of 1911, and 5936 
of 1912 (this ,1., 1911, 406, 731 ; 1912, 110) which utilise 
the intense combustion of a mixture of fuel and air in 
contact with incandescent porous refractory material as 
doseribod in Eng. Pats. 25,808 and 29,430 of 1909 (this .1., 
1910, 1448), is superheated by passing it through U-tulHis 
or the equivalent introduced into the end portions of the 
boiler tubes.—H. H. 

Evaporating I Mp4 ids ; Rotary dryers for -. H. B. P. 

Humphries and J. B. Donald, London. Eng. Pal. 
28,902, Dec. 16, 1912. 

The liquid (tanning extracts, milk, calcium acetate 
solution, etc.) is led to the inner surface of a hollow steam- 
jacketed drum which rotatos about a horizontal axis 
and is open at the ends. A flange at each end of the 
drum retains the liquid. The solid residuo is continuously 
removed by a scraper anti conveyor which passes through 
one of the open ends. The drum may be enclosed in a 
casing for vacuum working.—A. T. L. 

Evaporating pans or surfaces for brine and the like. R. 
Stein, Hanover, Germany. Eng. Pat. 9570, April 23, 
1913. 

Salt pans are coated with a layer 2 to 3 cm. thick of 
4 ‘ Kama ” asbestos composition, which is composed of 
fhagnesite, magnesium chloride, asbestos fibre, and 
substances such as talc or infusorial earth. This material 
is applied in tho form of a pasto and may be reinforced 
by embedding iu it metal wire or gauze. The pans may 


lie formed wholly of this material, a thickness of 3 cm. 
being used. Tho matorial provides a smooth ^surface 
which dooH not contaminate the salt or cause it to “ burn. 

-—A. T. L. 


Concentration, evaporation and incineration of liquids 
such as soda lyes, residual liquors and other solutions ; 

Furnace for the continuous -. F. Wolesk^ and R. 

Voloskf. Ft. Pat, 460,559, July 21, 1913. Under 
Int. Conv., Aug. 14, 1912. 

The apparatus consists of a tower at tho sides of the 
base of which arc suitable furnaces from which the hot 
gases pass upwards. At tho top of the tower is a pan 
evaiwirator open above and having passages for the gas 
around and through it. Below are paced a series 
of superposed annular pans with radial extensions 
projecting inwards so that tho gases pass upwards 
between the outside of the annulus and tho tower and 
also up through tho quadrant-shapod spaces between 
the radial extensions. Below each annular pan » a 
* bridgo or grating of refractory bricks or metal bars, 
crossed at right angles. The liquor from the pans oyer- 
flows on to these gratings and is further concentrated. 
Tho liquid is fed into tho top pan, and after undergoing 
a preliminary concentration there, flows into a vertical 
pipe which passes down outride of tho tower and from 
which it flows by valvc-controlled branches which pass 
through the tower to tho centre of each animwr P»n. 


Desiccation of liquids and other analogy substances; 
Process and apparatus for the— M. Topfen 
Pat. 460,992, July 31, 1913. Under Int. Conv., May 6, 
Juno 10 and 20,1913. 

The liquid is projected by a current of compressed air in a 
horizontal direction and in a very fine state of division 
into a chamber bo that each particle of atomised liquid 
remains separate and follows the path of ite trajectory 
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to tho bottom of the chamber. Jets of air or othor drying 
medium aro delivered both above and below the stream 
of atomised particles either at an angle to or parallel with 
tho stream, ho that each particle remains surroundod by 
the drying medium during the whole time of its fall and 
is thus vory rapidly converted into a dry powdor at a 
low temporature, below 40® C. Tho driod powder is 
removed by a travelling Iwlt placed a short distance above 
tho floor of tho chamber. The outlets for tho moisture- 
laden air are in tho side of the chamber below the belt. 
During the process tho particles may bo subjected to the 
action of ultra*violet rays or treatod in othor ways to effect 
sterilisation or chemical change.—W. H. C. 

Evaporation and concentration of solutions and effecting 

chemical reactions ; Apparatus for -. G. A. Krause. 

Fr. Pat. 460,805, July 30, 1913. Under lilt. Conv., 
July 31, 1912. 

Tub liquid iH fed into the vossol, A, through tho atomiser, 
E, F, and is evaporated by a current of hot air or other 
suitable medium which enters through tho lower ring 



of orifices, 1), and is discharged through the up|mr ring 
of orifices G. Tho concentrated liquid collects in the 
conical lnittom, B, and is discharged.—W. H. C. 


Centrifugal machines. Sir T. Wrightson, .1. M. Ringquist, 
and Head, Wrightson and Go., Ltd., Thornaby-on-Toes. 
Eng. Pat. 6270, March 13, 1913. 

This matorial is Hlowly introduced into a concave vessel 
or trough having its concavity directed towards an axis 
about which it is revolved, tho axes or longer edges# 
of tho trough or troughs being parallel to the axis of 
rotation. The material is led into the troughs through 
a stationary axial pipe connected to a number of radial 
pipes, and it enters either the top or bottom ends of the 
troughs. Within each trough works a slowly revolving 
scraper. When in operation the separated liquid overflows 
at the ond of the trough opposite to the supply pipe, the 
edge of the end partition being somewhat below the general 
level of the edges of tho trough, and is thrown by centri¬ 
fugal force into an annular collecting ehannol. The separ¬ 
ated solids aro foreod by the scrapers ovor tho longer edges 
of tho troughs and discharged by centrifugal force into 
a surrounding easing. In a modifiod form, the troughs 
are formed by an endless l»elt. of porous material passing 
round rollers, the liquid in this case passing through the 
belt and the solid being discharged as soon as it is brought 
by tho movement of the bolt to tho side remote from the 
axis of rotation.—H. H. 


Inflammable liquids ; Method of and apparatus for conveying 

- by means of a neutral liquid. B. E. D. Kilburn, 

London. From Martini und Hiineke Maschinenbau- 
Akt.-Go*., Borlin. Eng. Pat. 22,400, Oct. 4, 1913. 
Petrol, etc., is discharged from a tank by tho admission 
thereto of water or other neutral liquid from an upper 
tank connected by a siphon with the petrol tank. The 
potrol supply pipe is surroundod by a safety jacket which 
is connected with the uppermost point of the siphon, 
so that in the event of breakage, air would bo admitted 
to tho siphon and further discharge of petrol prevented. 
Tho potrol discharge cock is connected with a three-way 
cock on tho siphon, controlling a by-pass opening to the 
atmosphere, *o that when tho discharge cock is closed, 
tho water at tho bottom of tho potrol tank is subjected 
to atmospheric pressure only.—H. H. 

Storage or conveyance of [inflammable J liquids. Martini 
und HU.neke Maschinenbau-Akt.-Ges., Berlin. Eng. 
Pat. 22,516, Oct. 6, 1913. Under Int. Conv., Oct, 5, 
1912. 

In convoying an inflammable liqiiid under pressure through 
a pipe line, it is necessary to prevent tho outflow of liquid 
in the event of the breakage of the pipe. Tho liquid 
is foreod through tho pipe by admitting water to the 
slorago tank. Tho pipo is jacketed and the water flows 
through the whole length of tho jacket before entering 
the tank. In tho event of breakage, the supply of water 
is thus stoppod. The water is led to the storage tank-by 
a branch from the highost point of the jacket, so that 
after breakago there is no temporary flow duo to hydro¬ 
static; pressure.—A. T. L. 

Vacuum-dryers ; Method of feeding material to or from -. 

F. J. Stokes, Philadelphia, Pa. U.S. Pat. 1,080,602, 
Dec. 9, 1913. 

Thk matorial is caused to pack against the inlot and outlet 
valves so as to form a seal when the valve is opened. 

—W. H. C. 

Dryer; Rotary -. L. F. Griswold and 0. B. Smith, 

Cleveland, Ohio. U.S. Pat. 1,080,629, Dec. 9, 1913. 
The material is fed from a shoot by meajiR of a screw- 
conveyor through an eccentrically disposed hollow trunnion 
into a cylinder which is rotated oocentrically and obliquely 
within an outer chamber. Heated gasos from a furnace 
an; discharged into tho front ond of the chamber from 
below and pass along and enter the lower end of the 
rotating cylinder through a second occontric hollow 
trunnion and are withdrawn by a fan through a branch 
on tho feed shoot. The dried material is discharged into 
a receptacle at the lower rear ond of tho outer chamber. 

—W. H. C. 

Dryer ; Centrifugal ——J. V. Kranobiel, WillianiHville, 
N.Y. U.S. Pat. 1,080,700, Doc. 9, 1913. 

A flexible strip of material is wound upon a vertical 
shaft and the articles to be dried are placed between the 
folds of the material. Moans aro provided for preventing 
the strip from unwinding, and the whole is rotated, the 
centrifugal forco sorving to drive the moiatwe out of the 
articles.—W. H. C. 

Nodulising materials ; Mechanism for -. L. P. Ross, 

Standish, N.Y., Assignor to Northern Iron Co. U.S. 
Pat. 1,081,063, Dec. 9, 1913. 

An inclined rotary furnace is fitted with separable sections 
provided with communicating water passages. The ends 
of different soctiona communicate through hollow rings 
fixed to the furnace, and water is supplied to the movable 
rings from stationary hollow rings within which the 
movablo rings revolve.—T. St. 

Smoke-separator. 0. F. Holmes, Assignor to J. Friebis, 
Beaumont, Tox. U.S. Pat. 1,081,116, Dec. 9, 1913. 
This smoke and garos from the apparatus are drawn 
through a flume % a suotion fan situated at the end 
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remote from tl>e eppuetus, end ere dkeberged under 
water in * precipitating tank. Water i* delivered in jet* 
into the latter, who** content* can be dieohaMed through 
a vaWe at the bottom into a settling tank. The flame ie 
provided with a series of connected cooling ooile arranged 
vertically and transversely, water being supplied to the 
ooils at the outlet end of the flame. The bottom of the 
flame is provided with openings, and transverse, inclined, 
deflecting plates, and underneath ire arranged soot- 
receiving receptacles.—T. Sr. 

Separating impended eolith from liquids; ProctM and 

apparatus for -. A. Jarraud. Fr. Pat. 460,170, 

duly 9, 1913. 


DtMKnq apparatus. E. A. R. Chenard, Cognac, Aranas. 
Eng. Pat 15,628, July 7, 1913. Addition to Stag,' 
Pat. 10,783 of 1918, dated May T, 1612. • 7? 

Sm Addition of July 8, 1912, to Fr. Pat. 448,499 of 19181 
tlthUT., 1918, 184.—T. F. B. 


Separating liquids from separated solids; Process oj 

recovering -. F. I. du Pont, Assignor to E. I. du 

Pont de Nemours Powder Co., Wilmington. U.8. Pat 
1,081,949, Dec. 23, 1913. 

Sm Eng. Pat. 17,602,of 1910; this J„ 1911,1637.—T.F.B. 


Thi mixture is placed in a series of filter vat* in a chamber. 
Hertsian waves are caused to pass through the liquid 
horn a set of wires stretched across the upper part of the 
ohamber over the vats to a second set of wires stretched 
across the chamber below the vats and at the same time 
the ohamber is cooled, whereby, it is stated, the finely 
divided solid particles become agglomerated so that 
they can subsequently be easily filtered off.—W. H. C. 


Smoke from furnaces and the like ; Apparatus for As treat¬ 
ment of ——. W. L. Thomas, Wheatley, Assignor to 
The Smoke Eliminator Synd., Ltd., London. U.S. Pat. 
1,082,245, Deo. 23, 1913. 

See Eng. Pat. 28,976 of 1910 ; thi* J., 1912,216.—T. F.B. 


Saturation, absorption, purification, decomposition and 

synthesis ; Physico-chemical apparatus for -. P. L. J. 

Miguet. Fr. Pat. 460,877, Oct. 15, 1912. 

A casino, a, has an inlet tube, b, through which the gas 
or air enters under pressure and escapes through tho 
nettles, c. The gas or air passes up the tubes, i, which 



aet as ah lifts, carrying the liquid with it, and the mixture 
returns downwards through the annular channels, f, 
which are packed with suitable materials. The gas 
finally escapes through the tube, g. —W. H. C. 

Separating mixed liquefied gases; Process of -—. A. C. 

Morrison, Chioago. Eng. Pat. 29,383, Deo. 20, 1912 
See U.S. Pat.l,066,043 of 1913; this J., 1913,426.—T.F.B. 

fractional distillation, M. A. Rosanofl, Worcester, Mess., 
U.S. A. Eng. Pat. 9654, April 23, 1912. Under Int. 
Coot., April 29, 1611. 

Bm It. Pat. M3JXM of 1912; this J., 1913,1010.—T.F.B. 
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Dunn pulverised cool burner; The -. G. A. Roush. 

Meta.ll. and Chem. Eng., 1914, 12, 19—20. 

This burner was devised especially to ensure uniform 
feed of the powdered coal. Essentially it consists of a feed 

E ipe through which tho coal is conveyed from the storage 
in, by means of a feed screw, to a perforated plate; 
the perforations in the plate and the rate of feed are so 
adjusted that the coal just reaches the end of the per¬ 
forated plate. Immediately below this plate is the 
usual air nozzle. The mixture of coal dust and air is 
ignited by the heat radiated from the furnace walls. 
When used for firing cement kilns, only about two-thirds 
of the air, necessary for combustion, is supplied at the 
nozzle itself, the remainder being provided nearer the 
kiln from a pipe whioh passes through the hot clinker. 
Tho substitution of these burners for oil burners iB said 
to have resulted in a saving of about 75 per cent, of the 
cost of fuel for calcining, whilst the capaoity of the kiln 
was increased by about 25 per cent.—T. F. B. 


Qua retorts ; The corrosion of -. Times Eng. Supply 

Jan. 7, 1914, 2. (See also Zinok, this J., 1913, 1000.) 
Cabxful observations of the extent of corrosion are 
being made with the retorts in use at the Nechella gas¬ 
works of the Birmingham Corporation. Although most 
of the corrosion of the fireclay material of the retort* 
may be due to the presence of sodium chloride, it is the 
total soluble salts, and not necessarily the chlorides alone, 
which are responsible for the damage. Furthermore the 
simple presence of chlorides is not a true indication of 
the possible corrosive effect of the coal on the retorts. 
A number of coal analyses showed that the proportion 
of chlorides present might differ by over 100 per oent,; 
this may be due to imperfect washing of the eqfds at the 
collieries, or to the same washing water being used over 
and over again and gradually becoming more and more 
concentrated in soluble salts. Not only so far as the 
fireclay material is concerned is the presence of excessive 
quantities of chlorides undesirable, but reoent experience 
with intermittent vertical retorts has shown that" pitching* 
up M in the hydrauHo main may be partly attributed to the 
same compounds. An examination of the pitch so formed 
showed that the chief binding material was ammonium 
chloride. Arrangements were accordingly made to run 
both hot water and tar through the hydrauHo main, the 
former taking up the chlorides before they could oome 
into contact with the tar. In this way no trouble was 
experienced with the pitch for a period of six weeks, 
whereas formerly three days of freedom had been the 
limit Removal of the am mo nium chloride tar washing 
in this manner introduces the DoesibtUtr of being *ble to 
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recover the ammonia of coal to a large extent as chloride 
instead of as sulphate, which at present is the common 
practice. In view of the relative values of the two 
substances, the recovery of ammonium chloride should 
bo a profitable process, for the present prices are from 
£27 to £44 per ton, according to quality, whereas sulphate 
fluctuates in the neighbourhood of £13. As regards the 
chlorido water drawn off from the hydraulic main, how¬ 
ever, it is a auestion whether the removal of the various 
impuritios, sulphocyanide, and traoos of iron, and finally 
concentration and crystallization, might not be too costly. 

Naphthalene problem; The - in America. J. Gas 

Lighting, 1913, 124, ABO—952. 

A Oommittkk of the American Gas Institute submitted 
a number of questions to gas companion using all tho 
different methods of making coal-gas, and obtained full 
replies in nine oasos. The crude gas from vertical retorts 
and from chamber ovens contained comparatively little 
naphthalene. Tho tar from vortical retorts was prac¬ 
tically free from naphthalene, the quantity present in the 
tar from chamlwr ovens was low, and in the tar from 
inclined and horizontal retorts, high. The production of 
naphthftlono was increased by using light charges. Water- 
gas tar was used for extracting naphthalene in all cases, 
tho quantity varying from 0*05 to 0-25 galls, per HXX) cb. ft. 
of gas. Water-gas tar itself was liable to contain much 
naphthalene if tho superheater had boon operated above 
1380° F. (749° (".). In one case, the purified gas contained 
an average of 282 grains of naphthalene ]>er 10(X) cb. ft. 
without causing trouble in the distributing system. 
Stoppages were often cleared by the use of steam and 
gasoline, but a copious stream of boiling water or a heavy 
oil such as crude oil was proferable. It is suggested that 
in laying-out now plant, ehambor ovens, vertical retorts, 
or long horizontal retorts should be adopted, the gas 
should be thoroughly cooled at tho works, and cataract 
washer-coolers and a simple naphthalene washer should 
be used. When coal-gas is distributed alone and is not 
enriched, a cooling plant located at the outlet of the works, 
bo that there is no further cooling in the mains, is suggested, 
in order to provent crystallisation of naphthalene follow¬ 
ing upon the condensation of water from the gas.—A. T. L. 

Oil fuel; The. future of -. B. Redwood. J. Iloy. 

Soc. Arts, 1913, 62, 103—116. 

Thk world’s output of petroleum has increased from 
22,000,000 metric tons in 1901, to 46,500,000 metric tons 
in 1911, or from 2-8 to 4-3 per cent, of the world’s output 
of coal. Tho principal sources of petroleum are shown 
in tho following table :— 



Percentage of total output. 


1010. 

1911. 

1912. 

United States . 

83-52 

<13-30 

83-25 

Russia. 

21-82 

19-45 

10-37 

Mexico . 

1-01 

4-03 

4-71 

Rumania. 

8-07 

3-32 

3-70 

Dutch East Indies. 

3-28 

3-50 

3-09 

Galicia. 

4-00 

8-15 

2-43 

India . 

1-84 

1-88 

2-03 

Other countries. 

1-48 

1-42 

1-42 


The demand is increasing more rapidly than tho supply 
and the course of futuro developments depends upon the 
extent to which supplies can be increased, and also upon 
the manner in which the oil is used. The supply from 
Russia is likely to incroaso in 1914, and there are large 
areas still undeveloped. Tho Bupply from Mexico will 
beoome much more important, but it may be entirely 
absorbed by tho increasing demand in the United States. 
There has been a very great increase in production in 
California, and this State is being rapidly transformed 
from an agricultural to a manufacturing country. Increased 
supplies may also be expected from the Dutch East Indies, 
Roumania, Peru, Alberta, Persia and Trinidad. Oil 
fuel is at present used as motor spirit, in place of coal 
for raising steam, and in Diesel and semi-Diesel engines. 


The increasing demand is most marked in the case of 
motor spirit, and methods of increasing the yield of 
petrol, of obtaining motor spirit from coal-tar and from 
shale oil, and the use of alcohol in place of petrol are 
discussed (compare this J., 1913, 819). The consump¬ 
tion of petroleum for naval purposes is rapidly increas¬ 
ing, the oil being used both for raising steam and for 
driving Diesel engines. All new warships for the U.S. 
Navy are designed for oil-fuel, and an area of about 
100 sq. m. of oil-bearing lands in California has been set 
aside as a reserve supply. Largo quantities of oil-fuel 
are used on locomotives on the Russian State Railways, 
and the advantages are such that oil would be largely 
used in this country if adequate supplies could be obtained 
at a modorato price. In view of tne limited supplies, the 
principal development in the near future, apart from 
naval requirements, will be-in tho use of Diesel and semi- 
Diesel ongines, since tho high thermal efficiency of these 
engines makes it profitable to use oil fuel at a prico which 
would be prohibitive for steam raising. If the market 
valuo of oil fuel becomes established on this basis, it will 
not. bo possible to use oil largely in place of coal for raising 
steam.—A. T. L. 

Mineral oik ; The constituents of high-boiling -. J. 

MareiLSNon. Mitt. Kgl. Materialpriif., 1913, Sfl, 301— 
318. 

Thk author endeavours to answer by a process of elimin¬ 
ation the quostion—which of the constituents of a mineral 
oil is responsible for the,lubricating power. It is known 
already that tho removal of cyclic and alicyclic un- 
saturated hydrocarbons by the formolite reaction increases 
the fluidity (this J.. 1911, 842 and 1913, 589). Tho 
olefines hardly come into consideration as they are present 
in very small amounts in high-boiling oils: the best 
machine oils show always a low iodine value. Of the 
saturated hydrocarbons, which react neither with form¬ 
aldehyde nor with iodine (paraffins and naphthenes), 
the paraffins may be eliminated as their fluidity and 
lubricating value is known to bo low compared with the 
simplest naphthene. (Tho addition of solid paraffin to 
an oil lowers its valuo considerably.) Tho simple naph¬ 
thenes occur mainly in the fractions below 300° C. in 
jjotroleum distillation, also a consideration of tho olcmen- 
tary analysis of good machine oils, after removal of the 
bulk of the unsaturated bodies by the formolite reaction, 
shows that tho residue must consist mainly of poly- 
naphthonos. The high-boiling fractions of petroleum 
show a molecular weight of 300 to 400, and 350 corresponds 
to a polynaphthone containing 25 atoms of carbon. Such 
hydrocarbons must be the main cause of tho lubricating 
power of a high-boiling oil. A similar process of elimin¬ 
ation brings the author to the conclusion that the optical 
activity also of the high-boiling oils is due to tho poly- 
naphthones.—J. B. 

Petroleum oil and mineral wax ; Analysis of -. H. 

Kantorowicz. Chem.-Zoit., 1913, 87, 1394—1396; 

1438—1441; 1565—1567; 1594—1595. 

Determination of asphaltum in mineral oil —Asphaltum is 
insoluble in boiling ethyl acetate, whereas petroleum oil, 
paraffin wax and ceresin are readily soluble. Five grins, 
of tho oil are boiled with reflux condenser for 16 
minutes with 220 c.c. of ethyl acetate, the liquid filtered 
hot, and the residue boiled with successive portions 
(20 c.c.) of tho solvent, until the washings (about 300 c.c.l 
are colourless. The residue of asphaltum is then dissolved 
in hot benzene, the solution evaporated in a weighed 

f 'lass basin, and the residue weighed. The results are 
ower than those obtained by the alcohol-ether method, 
since the residue in that cai-e consists of a mixture of 
asphaltum and ceresin. The amount of asphaltum 
insoluble in petroleum benzine ought also to be determined. 
As a rule American cylinder oils contain asphaltum insol¬ 
uble in ethyl acetate, but not in benzine, wh»bt other oils 
le.g. Roumanian, Russian) yield a large residue with benzine, 
but little with ethyl acetate. Determination of ceresin 
and paraffin wax .—Paraffin wax may be separated from 
petroleum oil, without preliminary distillation, by means 
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propyl acetate at a low temperature, the oil remaining 
a solution at —20° C. Five grms. of the petroleum 
eaidue (freed from petroleum spirit and light oils) are 
>oiled for 15 mins, under a reflux condenser with 40 
imes the volume of ethyl acetate, and the asphaltnm 
eparated as described above, the filter being extracted 
rith the solvent in Lehmann’s apparatus. The filtrate, 
ixtraot and washings are evaporated, the last traces of 
>thyl acetate removed in a current of air, and the residue 
lissolved in 40 c.c. of boiling propyl acetate. The solution 
s cooled to —20° C., filtered at —20° C. in Holde’s appara¬ 
tus and the residue washed with 80 c.c. of the solvent 
it the Bame temperature, after which it is dissolved 
n hot bonzono, the solution evaporated, and the residue 
>f paraffin wax and ceresin heated until constant in 
reight. With the exception of a trace of colouring 
natter it is pure. The results are invariably higher than 
hose given by the alcohol-ethoi method after distillation, 
he difference (loss on distillation) being about 1*4 per 
lent. Differentiation of natural and artificial vaseline .— 
Vrtificial vaseline, prepared by mixing coresin with vaseline 
►il, yields on treatment with propyl acetate a hard paraffin 
vax, which when repeatedly washed with boiling alcohol, 
woomes harder, quite solid and colourless, through the 
onioval of waxes of lower m. pt. Natural vaseline, 
lowovor, loaves a yellow residue, from which boiling 
klcohol dissolves a .•■•olid white wax, leaving a viscid yellow 
ubstance melting below 0° 0. Examination of bitumen .— 
loparation of asphaltnm by treating the bitumen with a 
nixture of benzeno and pofcroloum benzine is incomplete, 
»ut quantitative results may be obtained by extracting the 
ample for several days with ethyl acetate. This dis¬ 
ol ves the oil and resinous constituents, and on extracting 
he residue with benzene, hard asphaltnm is dissolved and 
norganie constituents arc loft. For oxample, 52 per eont. 
i hard asphaltura was thus separated from a natural 
.sphaltum, whilst a petroleum pitch yielded 20 per cent. 
Examination of cercsin and ozokerite. —For the precipitation 
f corosin 1 grm. of the sample iH dissolved (benoath a 
eflux condonsor) in 100 c.c. of l»oiling propyl acetate, 
nd the solution cooled to .10° C. and kept at that tom- 
►erature for 10 mins., after which the mass is rapidly 
iltorod and pressed with a spatula. The rosiduo is dis- 
olvod in boiling benzene, the Bolution evaporated, and 
ho rosiduo of cercsin dried for 10 minutes at 105° C., 
weighed and its m. pt. determined (capillary tube method), 
he m. pt. of the dissolved paraffin wax is also determined 
ftor drying for 10 mins, at 105° 0. Crude ozokerite is 
reed from asphaltum by extraction with ethyl acetate 
i Lehmann*8 apparatus, the extract evaporated, and the 
ereHin determined in the residue by treatment with 
ropyl acetate as described. Oxidisabtlity of mineral oils. 
-The usual tests as to the formation of tar, resinitication, 
to., are made in comparison with the determination of the 
ecrease in weight on heating, and determination of the 
sphaltum both by tho petroleum benzine and ethyl acetate 
lethods. The 1 >hh in weight is conveniently determined 
i a closed apparatus with an outer chamber in which a 
aitable liquid may Is* heated, whilst a weighed quantity of 
jio oil (50 to 00 grms.) is placed in a glass dish m an inner 
hamber, with an inlet and outlet for a current of air or 
kert gas. For testing machine oils the sample is heated for 
hours at 218° C. and for 8| hours at 133° to 135° C\, whilst 
flinder oils are heated for 8 hours at 218° C. The lower 
>mperature is obtained by charging the outer chamber 
ith xylene or a suitable petroleum fraction, whilst 
sphthalene is suitable for obtaining the higher tem- 
>rature.—C A. M. 


aphthenic acids and sodium naphthenate. J. Davidsok 
Z. angew. Chora., 1914, 27, 2—4. 

Hi mean molecular weight of naphthenio acids is alma 
ie same as that of the fatty acids of oocoanut oil an 
urn-kernel oil. Like the latter acids, a portion < 
fcphthenio acids is volatile in steam ; the acids so volat 
led have a mean mol wt of 213*7, corresponding to a 
nd value of 262. Compared with other sodium soap 
tooanut and palm-kernel oil soaps require large quantity 
salt for their separation from solutions j the aodim 
•p from naphthenic acid requires even more sal 


comparative figures being: oocoanut oil soap, 18-1; 
palm-kernel oil soap, 10*9; naphthenic acid soap, 20*9. 
Sodium naphthenate also resemble* ooacoanut and 
palm-kernel oil soap* in it* high lathering power and it* 
low hydrolytic dissociation; these properties would 
indicate its suitability for many purposes, especially in tho 
textile industry, such as for silk boiling, whore a soap 
with a mild aotion is required.—T. F. B. 

Die of pulverised coal in metallurgical furnacea. Lord. 
See X. 


Patents. 

Screening or grading and converging coal, coke, and other 

materials; Method of and means for -. R. S. Benson, 

Middloton St. George, Durham, and Head, Wrightson 
and Co., Ltd., Thornaby-on-Tees, Yorks. Eng. Pat. 
28,116, Doe. 6, 1912. 

The material is fed on to a perforated tray hinged at the 
discharge end to a conveyor trough reciprocating beneath 
it, and connected at the supply end with tho trough by a 
boll crank lovor adapted to impart a vertically reciproca¬ 
ting movement in addition to the horizontal one. Or, 
the trough may bo perforated and arranged above the tray, 
which in this case is attached by bell orank levers at both 
ends; the smaller pieces fall through on to tho trav whero 
they are subjected to a further screening aotion.—H. H. 

Coal-washing plant. R. Thomson, Hamilton, Lanark¬ 
shire. Eng. Pat. 4451, Feb. 21, 1913. 

Tiie sediment from coal-washing liquors is removed from 
the settling tank by means of dredger buckets while the 
liquid is pumped on to a filtor bed having a vacuum 
chambor beneath. Tho invention is analogous to that 
described in Eng. Pat, 28,648 of 1911 (this J., 1912, 1114). 

—H. H. 


Briquette, fuel; Artificial -. E. Eaton, London. 

Eng. Pat, 7643, April 1, 1913. 

Briquettes mado according to Eng. Pat. 6981 of 1912 
(this J., 1913, 187) are formed from the following mixture, 
viz.: 60 lb. of ground chalk damped with 3 lb. of crude 
oil or petroleum, 30 lb. of small coal or ground peat or coko, 
and 10 lb. of solidified tar.—H. H. 


Briquettes ; Manufacture of - from coke dust, alone 

or mixed with wood waste. J. Alexander. Fr. Pat. 
461,066, Aug. 2, 1913. 

To ensure the removal of all air from the pores of the 
coke, a very fluid tar is uted as binder, and the mass is 
briquetted under a pressure of 100 atmospheres. A 
suitable material is the tar obtained in making gas from 
oil, and the soot deposited in the oil-gas retorts and in the 
pipes may bo added with the tar. The ab-enoe of air 
from the pores of tho briquet tos enables them to burn 
without disintegration.—A. T. L. 


Coke oven heated by blast-furnace gas or producer gat ; 

Regenerative -. Soc. G&Arale de Fours i Coke, 

Syst&mes Lecocq. Fr. Pat. 460,399, July 16, 1913. 
tinder lnt. Conv., Sept. 4, 1912. 

In order to ensure the distribution of air and gas in a 
simple manner, and to permit of the independent control 
of air and ga- to each combustion chamber, four sole 
flues arranged beneath eaoh oven chamber are connected 
in pairs with the regenerator o that two serve for air 
ana two for ga°,whilst the four flues beneath the adjacent 
oven chamber serve for the pa tage of (he combustion 
products. The regenerators are arranged beneath the 
oven in the manner described in Fr. Pal. 467,874 (this J., 
1913, 1000), alternate regenerators serving for air and gaa. 
Eaoh regenerator is connected by one conduit with two of 
the sole flues, and separate dampers are provided for 
regulating the,opening! from this conduit to eaoh of the 
sole fluee.—A. T. L. 




Cl IIa.—FUEL; GAS; MINERAL OILS AND WAXES. 


(Jan. SI, 1014. 


[FerticoJ retort] ovtn for production of gat and coke. H. 
Hoppers. Fr. Pat. 460,517, July 18, 1913. Under 
Int. Conv., July 30, 1912 and June 18, 1913. 

Thi vertical retort# are surrounded by horizontal 
beating flues, and horizontal regenerators are arranged at 
opposite tides of the group of retorts, or, in another 
construction, all at one side. The heating gaies enter 
and leave the horizontal flues by way of chambers extend¬ 
ing through the whole height of the oven, and horizontal 
dampers are provided so that the regenerators may be 
divided into separate superposed compartments which 
aro regulated independently in order to obtain the desired 
zones of different temperatures.— A. T. L. 

Combustible gat from liquid fuel; Generation of -. 

C. D. McCourt, Streatham Common, Surrey, and 
Radiant-Heating, Ltd., London. In part from C. E. 
Lucke, New York. Eng. Pate. 19,909, Aug. 31, 1912, 
and 6006, Feb. 27, 1913. 

A stoat of liquid fuel is introduced into a chamber con¬ 
taining a mass of refractory material where it commingles 
with highly heated inert, gases flowing from a furnace 
burning a mixture of fuel and air or oxygen in the pro¬ 
portions for complete combustion as described in Eng. Pat. 
29,430 of 1909 (this J„ 1910, 1448). The combustion of 
the fuel for supplying the hot gases may take place either 
in the same chamber as that in which the fuel is vaporised, 
or separate intercommunicating chambers in close proximity 
to one another may be employed. The fuel «pray may 
oome into contact with the hot gases and be partially 
vaporised and decomposed thereby before entering the 
mass of porous material.—H. H. 

Got producer!. A. Franks and G. Sandora, Dagenham, 
Essox. Eng. Pat. 28,936, Dec. 16, 1912. 

Tbs fuel is distributed towards the walls of the producer 
by a oone oentrally situated beneath the hopper, and the 
gases are drawn off from tho hollow space which forms 
m the body of fuel beneath the. cone. Tho steam and 
air enter through annular grate bam completely sur¬ 
rounding the lower portion of tho producer, so that com¬ 
bustion ooours uniformly from the lower circumferenoe 
up through the central portions of the fuel, while a ring of 
unbumt fuel surrounds tho burning mass in the middle 
and upper sections of the producer. The producer is open 
at the bottom, tho contents being supported by the ashes 
resting upon the floor of the water-seal.—H. H. 

Oil fired furnaces and oil-gat producer!. W. M. and M. M. 
Burdon, Bellshill, Lanarkshire. Eng. Pat. 1767, 
Jan. 22, 1913. 

Thi invention is a development of that described in Eng. 
Pats. 27,348 and 29,622 of 1910, and 14,667 of 1911, and 
consists in heating furnaces, etc., by causing air in a state 
of gyration to mix with heated oil and then flow through 
a heated vaporising retort direct into the furnace or 
chamber to be heated. The gyrating air impinges against 
a jet of oil at the outer end of the vaporising retort so as to 
produce a spray which is carried forward in a spiral path 
through the retort. A portion of the waste gases bom 
the fumaeo, etc., is utilised for heating the oil and the 
retort,— a a 


Oat producer for raw fuels. E. Ragot and P. P. Hervotte. 

Fr. Pat. 461,081, Aug. 4, 1913. 

A vxBCTCAL metal retort, open at its upper, wider end, is 
arranged in the lower part of the produoer chamber, and 
is connected at its lower end with a horizontal cylindrical 
gas outlet chamber beneath the hearth of the produoer. 
Air is admitted at the bottom of the fuel oolumn in the 
produoer, and produoer gas is made by the upward passage 
of the air through the fuel in the annular space around 
the retort. The fresh fuel above the level of the top of 
the retort is partially coked, and tint portion of the 
.uel which aesoends through the retort is coked 
completely.—A. T. L. 


Oat producer!. S. F. Home, Dublin. Eng. Pat. 1783, 
Jan. 22, 1913. 

Thi producer is rectangular in form and has two walls, e, 
passing through it from side to side. The air is introduced 
into vaporising chambers, g, formed between the walls, e. 



and the outer easing, and passes first in a vertical, then in 
a horizontal, and finally in a downward direction through 
the central portion of the fuel. The tar, etc., evolved from 
the upper portion of the fuel is led back into the com¬ 
bustion zone through pipes, r, containing injectors, tt, 
for acclerating the flow, these being operated by exhaust 
engine-gases or the like. The ashes pass from the deflector, 
k, into a liquid seal chamber, while tho gas generated is 
drawn off through an outlet, m. The apparatus is in¬ 
tended more particularly for use with bituminous fuels, 
peat, sawdust, waste wood or other fuels giving large 
quantities of hydrocarbon gases.—H. H. 

Gat; Method of and apparatus for washing and cooling- 

-. E. F. IJoyd, Detroit, Mich. U.S. Pat. 1,081,466, 

Dec. 16, 1913. 

Thi gas and the washing liquor, which is at a lower 
temperature, pass in opposite directions through a scrubber 
provided with suitable baffles for removing tne impurities 
from the gas, the liquor from the bottom of the scrubber 
being separated from the solid impurities and passed 
together with and in the same direction as the washed 
gas through a cooler.—A. T. L. 

Mineral oils and similar products; Process and apparatus- 

for the distillation of --. K. Kubiersehky. Fr. Pat. 

460,166, July 8, 1913. 

In distilling orude oil by the introduction of superheated 
steam, any steam not condensed with the oil vapours being: 
returned to the superheater and passed again through the 
still, it is proposed, in order te prevent roe accumulation 
of light oils in the vapours, to withdraw a part of the steam 
and add fresh steam on the way to the superheater. (Hie 
steam which is withdrawn contains light oil vapours and 
is passed through a rectifying oolumn and dephlegmator 
in which it meets the crude oil and serves to separate 
therefrom the products of low boiling point, so that the 
superheated steam in the distillation column meets only 
an oil distilling above 100* C. Preferably, the crude oil 
is heated first in the dephlegmator and then in a tubular 
heater through whioh passes the residues from Hie d»- 
tillation oolumn. The oil then enters the rectifying 
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oolamn, and alter meeting the vapours u described, 
wrvea aa cooling liquid lor the vapours coming direct 
from the distillation oolamn, whereby it is farther heated, 
The oil w next passed through a second tubular heater, 
heated by tire residues from the distillation column, and 
is finally admitted at 170° C. to the top of this column, 
meeting superheated steam at 400° C. which is admitted 
at the base of the oolamn.—A. T. L. 


W 


is due to radium which oaanot be separated. Weight 
for weight, mesothorium is 300 times more active than 
radium, but it breaks down in a much shorter time. One 
at its most useful products is thorium X whioh is 200,600 
times more aotire than radium and can be obtained in 
the form of solutions of any desired strength. The y-rays 
of mesothorium are distinguished by a very high pene¬ 
trating power.—J, F. B. 


Peat, turf, and the like ; Procter tor removing water from 

-. A. Browne, London. From P. Roth, Berlin. 

Eng. Pat. 28,834, Dec. 14, 1912. 

Sms Fr. Pat. 401,864 of 1912; this J., 1913, 690.—T. F. B. 

Fuel mixture. G. E. Heyl and T. T. Baker, London. 

U.8. Pat. 1,081,739, Dec. 16, 1913. 

Sue Eng. Pat. 4670 of 1913; this J„ 1913, 90S.—T. F. B. 

Petroleum or other hydrocarbon oile; Process of treating 

-. S. Wohle, Assignor to The Wohle Mineral Oil 

Produots (1910), Ltd., London. U.S. Pat. 1,081,801, 
Dec. 16, 1913. 

3k* Fr. Pat. 414,928 of 1910; this J., 1910,1293.—T. F. B. 

Machines for testing the-lubricating properties of oile and 
greases. Eng. Pat. 29,086. See XII. 

Process of manufacturing a consistent grease. Fr. Pat. 
480,418. See XII. 

Method and devices [ calorimeter ] for measuring the heating 
value of fuels. Eng. Pot. 22,614. See XX III. 


IIb.— DESTRUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Incandescence mantles, rare earths and their radio-active 
by-products. E. Stem. Z. angew. Chem., 1913, 26, 
806—816. 

incandescence mantles aro composed of 97—99 pe 
lent, of thorium oxide, 0-8—2-8 per cent, of oerium oxidi 
md a few tenths of a per cent, of beryllium and aluminiun 
ixides. The higher proportion of oeria is used for mantlei 
or high-pressure gas burners. The traces of other oxidei 
nentioned impart strength by producing a partial suiterin; 
if the deposit. The mechanical distribution of the deposit 
>r surface development, is determined by the textile thread 
imployed. Cotton, with short but fine fibres, gives a verj 
Nirous but weak mantle, liable also to distortions due tc 
intering; ramie is much longer and coarser and give* 

■ strong mantle with sufficiently developed surfaoe more 
table in the flame; the continuous filament of artificial 
ilk impart* great elasticity, and its coarseness gives 
tability of form without impairing luminosity. The ash 
ontent of the textile yam must be very low (0 02—0-03 per 
ent.). The mantle industry consumes 300 tons of thorium 
litrate per annum, representing about 3300 tons of mon- 
iiite sand. The by-products include over 1000 tons of 
erium oxide, of whioh only 3 ton* are required by the mantle 
udustry. A ton of sand, costing £30, contains 2-5 mgrma. 
f radio-activo mesothorium of whioh 2 mgrms. (value £30) 
re recoverable. Thus 6 grms. of mesothorium are avail- 
ble as a by-product, but much larger quantities are likely 
o be required for therapeutic purposes. Sinoe the mantle 
adustry oannot absorb more thorium, the extraction of 
irger quantities of mesothorium depends on the profitable 
tilisation of the cerium. Of the 1000 tons of cerium 
xide now prooured, 200 tons are employed for the manu- 
Mture of sparking alloys for oigar lighters, eto. The 
erium is obtained by electrolysis of the fused chloride, 
i further 300 tons are used in the form of the fluoride for 
npregnating arc-light carbons. It is suggested that a con- 
iderable outlet for cerium compounds might be found 
i the weighting of silk. The dyeing and photographic 
ulus tries take small quantities of oenum salts. In oom- 
lertnal mesothorium, 26 per cent, of the radioactivity 


Patents. 

Beating of fluids. C. D. MoCourt and Radiant-Heating, 
Ltd., London. Eng. Pat. 22,305, Oot. 1, 1912. 

Ik heating fluids by means of “surfaoe oombustion" as 
described in Eng. Pat*. 26,808 and 29,430 of 1909, 4362, 
11,866, and 17,660 of 1910, 626 and 2404 of 1911, 6936 
and 19,490 of 1912 (this J., 1910,1448; 1911, 406, 731, 
1070; 1912, 110, 178; and 1913, 936), hot gases formed 
by “ surface combustion ” are passed through a body 
of refractory material, or oombustible gases are burned 
therein by “surface combustion,“ and the fluid to be 
heated is forced through another body of refractory 
material which is arranged so aa to be heated by the 
former. For example, either body of refraotory material 
may envelop the other, and one of them may consist of a 
serpentine pipe packed with a suitable material.—A. T. L. 

Cobalt filament for electric [incandescence J lamps; Manu¬ 
facture of -. K. Tanimura. Fr. Pat. 460,093, 

July 7, 1913. Under Int. Conv., July 17, 1912. 

A solution of cellulose prepared by heating together 
3 grms. of cotton, 10-3 grms. of zino chloride, 5 grms. of 
cobaltic oxide, 5 grms. of manganese sulphate, and 0-7 
grin, of hydroohlorio acid, is squirted into aloohol, the 
filament is washed with water, dried, cut into lengths, 
and wound on a carbon bobbin, which is then wrapped 
in paper and packed with graphite in a crucible. The 
latter is exhausted and is heated to incandesoence for 20 
houre. Finally, the filament is coated with carbon by 
passing through it an alternating current at 400 volts, 
in an atmosphere containing light hydrocarbons.—A. T. L. 

Tungsten or alloys of tungsten; Manufacture of filaments of 

-. E. A. KrUger. Fr. Pat. 460,666, July 21, 1913. 

Tungsten powder is mixed with a little carbon and with 
borio acid, moistened with watei, and formed into rods. 
These are dried, heated for a time at 1000* to 1200° C., and 
then heated to as high a temperature as possible, in a 
current of hydrogen, by means of an electric current, until 
the particles of tungsten bind together. The rods are 
then rolled and drawn into filaments. By strongly heating 
the latter in a vacuum, the boron may be expelled, and 
filaments of pure tungsten formed. These must be 
mechanioally treated to render them again homogeneous. 
To lessen the wear of the diamonds of the draw-plate, the 
wires may first be heated in air or oxygen, when an outer 
layer of tungstic oxide, and inner porous layers are formed, 
which aot as lubricants; or the tungstic oxide may be 
removed, and the underlying porous layers rubbed with 
talc or with powdered metals of nigh melting point, such as 
thorium, zirconium, oerium, etc.—T. St. 

• 

Electric incandescence lamps; Process for liberating gases 

or vapours from chemical compounds in -. Siemens 

und Halske Akt.-Ges. Fr. Pat. 460,913, July 31, 1913. 
Under Int. Conv., Aug. 2, 1912, 

In lamps of the kind in which a small quantity of a suitable 
substance, such as silver chloride, alone or mixed with iron 
or nickel powder, is present in the bulb, and is heated 
when the lamp is in use so as to liberate traces of chlorine 
gas, the chloride, etc., is heated by a special filament or 
wire Instead of by the lamp filament. The heating filament 
is usually in series with the lamp filament, and may consist 
of an iron or nickel wire passing through a tube which 
contains the chloride. This wire is itself attacked by the 
chlorine and beoomes gradually tUnner, so that as tbs 
chloride is used up, tbs temperature of the heating filament 
is increased and the rate ot production of chlorine is kept 
constant—A. T. L. 
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Ultctne incandescence lamps; Refractory bodies for _ 

“*? manufacturing tame. E. Podszus. Fr. 

f- «,03 8> Aug. I, 1913. Under Int. Conv., Ang. 12, 

Rkfbactoby bodies composed of thorium oxide, zir- 
comura oxide, boron nitride, etc., which are used as supports 
tor metallic filaments, or as incandescence bodies, are 
conductors only when heated, and suffer decomposition 
during the pessago of the current, so that the filament 
wnion is wound upon tho refraotory body is rapidly 
destroyed. According to the present patent, tho refractory 
body is rendered quite stable by removing the last trace* 
of impurities. For this purpose, tho materials are very 
thoroughly purified, and tho refractory bodies which 
should be thm, are heated in a mufHo to 2000° C. and 
afterwards in an electric arc, or in a mercury vapour 
lamp, in an atmosphere of hydrogen or the rare gases 

—A. T. L. 


methane a little bonzophenone and tetraphenylethane 
were formed.—J. B. 

New synthesis of higher phenols. [Ieomerides of hydro - 
urushiol dimethyl ether.] Majim and Nakamura. See 


III.—TAR AND TAR PRODUCTS. 

,£ I ' i r tet !lmi M - «™vier. Compton rend., 
1913,157, 143(1—1439. (See also this J., 1913, 1098.) 

It was not found possible to isolate definite compounds 
from vacuum tar (obtained by the distillation of coal in a 
vaouurn at a low temperature) by fractional distillation, 
some of tho fractions examined consisted of mixtures 
of saturated and unsaturated hydrocarbons and oxygen¬ 
ated compounds 3 he latter wore very sparingly soluble 
m water, insoluble in alkalis, readily acotylatwl or bonz- 
oylated, and formed white sodium compounds. They had 
an odour resembling that of menthol and in all probability 
alc " h " ls ' representing intermediate 
products m the formation of the phenols of ordinary 
coal tar. After removing these alcohols by treatment 
with sodium and unsaturated hydrocarbons by treatment 
with fuming sulphuric acid, the residual saturated hydro, 
carbons were fractionated. Two of the fractions which 
??^^,^ ) i? o K 0neoU8 had 'he characters : C,„lf,„ b D t 

h at 230 c -«««; 

l VooJ" mu' 18 l T 1 ® 1 T «T' 0-7838 at 22° C., nff= 
W » faint odour of petroleum 
and were praotioally identical with hydroearbons of the 
same composition isolated by Mebery from UnadUn 
petroleum, but differed from the decanaphthene and 
endeoanaphthone isolated by Markownikoff from Baku 
petroleum. The hydrocarbon, C 10 H„, was identified as 
the ( *- 2 - 4 -® t <'tramothylcyclohcxane), and as 
It*?. n^Ii h & dr0 K arb ? n ’i t ' 1,H **’ **“ ™ry similar properties 
It is probably hoxahydropontamethy[benzene,—A. & 

Tetraphenylethane; Contributions to the study of diphehtjb 

tarbmol: the. preparation of symmetrical- -. P. 

Sabatier and M. Murat. Comptos rend., 1913, 167 , 
1496—1600. 

DirmraYLCABBiNor, should bo formod by acting with 
wator on tho Orignard reaction product, (U,H s ),.UH.OMgBr 
(from bonzaldohydo and phonylmagnosium bromide, »r 
from formic oster and 2 mols. of phonylmagnosium bromide). 
Instead, however, there results only a trace of the car- 
brnol, but considerable quantities of bonzophenone, di- 
phonylmethano and aym.-tetraphenylethane, i.c., on the 
one imnd hydrogenation, on the other dohydrogenation 
of the diphenyloarbinol seems to have takon place. Ex- 
penments with benzophonone and various aliphatic- 
magnesium compounds gavo analogous results, no tertiary 
akohol being formed According to tho view expressed 
above, metallic catalysts, whother of hydrogenation or 
dokrdrogenation should have the samo action on diphenvl- 
oarbmol, and in fact, copper at. 380° C. gave bonzo.Jhcnone 
and tetraphenylethane : thoria at 420° C. gave* benxo- 
phenone, diphenylmethano and tetraphenylethane By 
X^ tl0n <lf th " dehydrogenating catalyst, thorium, at 
430 C. on a mixture of tho vapours of diphenylcarbinol 

*w9b' a ,s t0 , tal 1 r ^ U , rtion 40 'iiphcaylmethane 
was effeoted. With ethyl alcohol in addition to diphenyl- 


Patents. 

p-Nitrosophenylglycine and process for the manufacture of 
the same.. J. D. Riedel Akt-.Ges., Berlin-Britz, Ger¬ 
many. Eng. Pat. 22,694, Oct. 8, 1913. Under Int. 
Conv., Got. 8, 1912. 

p-NmiosopnKNVLoLvcmK is obtained directly, and in 
good yield, from commercial phonylglycino by treatment 
wUh a nitrite, nitrous acid, or nitrosyl chloride in presence 
ot turning hydrochloric acid. The nitrosamine of phenyl- 
giyemo or its esters is not converted into the p-nitroeo 
compound by treatment with alcoholic hydrochloric acid 
according to Fischer and Hepp’B process. p-Nitroso- 
pnenylglycine is a lirown powder, ]iractioally insoluble in 
other, alcohol and wotor; it. is soluble in ammonia, 
forming a stable deep green solution from which intense 
green crystals of the ammonium salt can bo separated by 
addition of alcohol.—T. F. B. * 

Arylides of 2.3-[hydr]oxynaphthoic acid; manufacture of 
.. ■ A. (, Bloxain, London. From Chem. Fabr. 

Greisheim-Elektron, Frankfort on Maine, Germany. 

22 .732, Oct. 20, 1913. Addition to Eng. l’at. 
1.1,237, Jimo 7, 1,913 (soo this J,, 1913, 1060). 

Thk arylides of 2.3-hydroxynaphthoio acid are obtainod 
by bcatmg the acid with a non-nitratcil arvlamine in 
presence of a dehydrating agent and an indifforont solvent 
or KUKiKinding agerit, The preparation of tho anilido, 
3.6.d,ehloro.a,iil,de and /3-naphthalide, and of the com- 
pound with 2.4-toluylonediomino, is described in dotail. 

—T. F. B. 

ft-hitro compounds of acyl-p-diaminoanlhraquinones ■ pro- 

cess for preparing -. Farbcnfabr. vorm. F. Bayer 

mid to. Gor. Pat. 297,445, Oct, 10, 1912, y 

An acyl compound of p-diaminoanthraquinone is treated 
with aqueous nitric acid in presence of an indifferent 
diluent, at a temperature above 25° C._T. F. B. 

l-Chloro-anthraquirume ; Process for preparing _ Farh 

M7 M4 TO JSy”rmi LUCiU8 ’ UBd Brfining ‘ Ger ' Pa ‘- 

l-ANTHRAquiNONESULraoNio acid or one of its salts is 
hoated to a high temperature with thionyl chloride: the ’ 
Mdphochlondo ,« formed as an intermediate compound, 
which loses sulphur dioxide and in converted into 1-chloro- 
pnthraqumone.—T. F. B. mon> 


IV.—COLOURING MATTERS AND DYES. 

Halogenated phthaleins; Action of aniline on _. W.' 

Scharwin. J. Russ. Phys.-Chem. Ges„ 1913, 48, 875—^ 
890. them. Zontr., 1913, 2, 2126—2127. 

Bv heating Eosin with aniline in a soalod tube at 180°_ 

200° C. for 5 hours, treating the product successively with 
steam, diluto acid, and alkali, dissolving in alcohol, and 
ro-precipitating with wator, hexaphenylhexa-aminofluorane 
(1) was obtained as a dark violet blue powder, easily 

I. 

(C,H,.NH),C,H ^ CO „ 

(C.H 5 .NH),C,H> C <C,H>° 

II. 

soluble in alcohol and acetic aoid and soluble in con¬ 
centrated hydrochlorio and sulphuric aoid*. Hexaphenyl- 
hexa-aminophthalophenone (II) wa* obtained as a blue 






Voi. xrrin., so, a.j 
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■riojetpowderfrom 10gran, of totrabromophenolphth&lem 
***“ 60 gnns. of aniline in a similar manner, ana a halo- 
genated hexaphonylhoxaaminofluoran was likewise ob¬ 
tained from commercial Phloxin and aniline. All three 
compounds can be sulphonated with faming sulphuric 
acid (12 per oent. SO,) and dye wool and silk dark violet 
blue shades.—A. 8. 


Ssb Eng. Pat. 10,687 of 1913; this J„ 1914,19—T. P. B. 


Patents. 

Vat [anthracene] colouring matters; Manufacture of -. 

J. Y. Johnson, London. From Badische Anilin und 
Soda Fabrik, Ludwigshafen on Rhino, Germany. Eng. 
Pat. 12,818, June 2, 1913. J B 

The green vat dyestuffs obtained by oxidation of di- 
benzanthronc, with or without subsequent reduction, and 
followed by heating, preferably in presence of a solvent 
and a condensing agent (gee Eng. Pat. 14,498 of 1912; 
this J. t 1913, 593), are converted into now vat dyestuffs 
by treatment with bromine. The bromine may bo intro¬ 
duced either during or after the formation of the dyestuff 
from dibenzanthrone. The products dyo ootton some¬ 
what more yellowish shades of green than those produced 
by the unbrominated dyestuff.—T. F. B. 

Azo dyes; Process for producing yellow -. Farben- 

fabr. vorm. F. Bayor und Co., Elberfeld, Germany. Eng. 
1913 ^ ov * 9, 1913. Undor Int. Conv., May 15, 

An easily soluble dyestuff, which dyes cotton pure greenish- 
yellow shades, is obtained by combining the diazo com¬ 
pound of p-aminophonylphcnthiar.ole-sulphocarboxylic acid 
with acoto-acotanilido. Tho thiazolo compound is pro- 
jwirod by oxidising acotyldehydrothiotoluidinosulphonic 
acid with permanganate and eliminating tho acetyl group 
from tho product. In place of the carboxylic acid men¬ 
tioned, other carboxylic acids may bo used, obtainable 
from dehydrothiotoluidine, its homologues and substitu- 
tion products, or from the corresponding polythiazoles, 
and tho ncoto-acotanilide may be replaced by anv other 
acoto-acctarylido.—T. F. B. 


Colouring matters of the. anthraquinom strict ; Manufacture 
°J J. Y. Johnson, London. Prom JiadiBcho 
Amlm und Soda Pabrik, Ludwigshafen on Rhine 
Germany. Eng. Pat. 6534, March 5, 1913. 

She Ft. Pat. 459,105 of 1913 j this J„ 1913,1101.—T. P. B. 

Wool-dyestuffs; Manufacture of brownish-yellow _ 

J arbworke vorm. Meistor, Lucius, und Brtining, and 
,; n - Hoc™ 4 on Maine, Germany. Eng. Pat 

1 ^ une Addition to Eng. Pat. 13 672 

of 1912, dated July 25, Jpll. 

l‘ at - »-197 of 1912 and Addition to Fr. Pat. 

443,809; this J., 1913, 1101; 1914, 19.—T. P. B. 

Sulphur ( sulphide ] dye; Green -. Green colouring- 

matter containing sulphur. Olive-green sulphur due 
J. Placbalaonder and K. P. GrSlert, Elberfeld, andM. 
Buff, Vohwmkel, Assignors to Parbonfabr. vorm. F 
Bayer und Co., Elberfeld, Germany. U S Pats 
1,081,598, 1,081,599, and 1,081,600, Dee. 16, 1913 

1913, ( 189-T t F B 4 ' 328 * nd 234,804 ° £ 10111 thi * J - 

Sulphur [sulphide] dye; Calechu-broum -. Broum 

sulphur colouring matter. J. Flachslaendor and K. P. 
Grhtert Elberfeld, and M. Buff, Vohwinkel, Assignors 
to Farbenfabr. vorm. P. Bayer und Co., Elberfeld. 
m?* 117 ' u - 8 - 1,081,601 and 1,081,602, Dec. 16, 

i E 19U, r '80, a S*6.—T^F 4 ^ 19U * nd 268,239 ° f 1912 ! thiB 

Sulphur [ sulp hide] dye; Blue -. A. Thauss, Assignor 

to Farbenfabr vorm. P, Bayer und Co., Elberfeld, 
Germany. U.S. Pat. 1,081,638, Dec. 16, 1913. 

See Fr. pat. 160,420 of 1912 j this J., 1913,898.—T. P. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

‘Spence wood; Action of chlorine on - ■ E. Heuaer and 

R. Sieber. Z, angew. Chem., 1913, 26 , 801—806. 
Moist spruce wood containing: moisture, 124)5: ash, 
0-2; fat and resin, 1-24; oellulose, 68-16 per cent., was 
rasped, steamed in a Gooch crucible, cooled to 0° C. and 
oWorinatod by the method described by Renker (this J., 
1SJ09). Four successive treatments with chlorine 
of half an hour each, with intermediate extractions with 
boiling sodium sulphite, wore necessary to obtain a 
cellulose completely freo from lignin reactions. The 
™t °* hydrochloric acid formed and the loss of weight 
of the material after extraction with sodium sulphite were 
determined after each chlorination, at first with half- 
hourly treatments with tho gas and subsequently with 
hourly treatments; observations extended over a period 
of 22 hours’ chlorination, when the cellulose was com¬ 
pletely reduced to a powdery oxyoellulose. At the 
limiting stage of 2 hours, hydrochloric acid equivalent to 
3H per cent, of chlorine on the dry ash- and resin-free 
wood had bcou formed, mostly in the first hour. After 
this stage, the formation of hydrochloric acid and the loss 
in weight of the cellulose wero very small. So long as 
lignin was present in the material, the cellulose appeared 
to bo protected from the oxidising action of the gas and 
tho production of oxycellulose was almost negligible. 
Later, there was a large production of oxyoellulose but 
tho effect on the yield of cellulose was very small. Ab 
tosts for lignin, tho phloroglucinol and aniline reactions 
were not characteristic and disappeared after a short 
treatment with ohlorine. More reliable tests were Maule’s 
reaction (permanganate and ammonia), dark colouration 
with concentrated sulphuric acid, orange colouration with 
chlorine gas, yellow microchemical stain with zinc chloride- 
iodine and, to a certain extent, the ferric ferricyanide 
reaction. With 2 hours* chlorination and 3M per oent. 
of chlorine converted into hydrochloric acid, the fixation 
of chlorine by tho fibre substance was only 9*47 per cent.; 
no other acid products were detected and, since very little 
oxycellulose was produced, it is to be inferred that, while 
a portion of the lignin was chlorinated, another portion 
suffered complete oxidation. Lignin chloride was isolated 
by extraction with alcohol, but with a yield of only 7*1 
per cent, on tho dry wood. Analysis of this chloride 
showed C 47*03, H 4-59, Cl 22*00 per cent. It waB prob¬ 
ably not a simple substance but a mixture of cnloro 
derivatives; it did not yield pyrogallol derivatives nor 
any furfural on distillation with acid; on fusion with 
alkali large quantities of oxalio acid wore produced. 

—J. F. B. 


Spirit from wood ; Production of -. R. von Demuth. 

Z. angew. Chem., 1913, 26, 786—792. 

The author gives a brief history of the subject and a 
bibliography and a description of the working of the 
process ol Tomlinson and Ewen (U.S. Pats. 1,032,392 and 
1,032,440—1,032,450; this J., 1912, 832) at the factory 
of the Du Pont de Nemours Powder Co., Georgetown, 
S. Carolina, U.S.A., erected in 1910. Sulphurous acid as 
a hvdrolysing agent gave unsatisfactory results and 
sulphuric acid was substituted for it. Simonson (this J., 
1898, 365, 481, 11Q4) obtained good results withsulphnrio 
acid on the laboratory scale and the failure of his prooess 
on the large scale was due to the use of too much water. 
In the American process hydrolysis is effected under 
pressure in rotary spberioal digesters, whereby good results 
are obtained with considerably smaller quantities of water 
and acid than those used by Simonsen. The steel digesters 
are lined with acid-proof material and the contents are 
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CttMoH acetate; Manufacture c 
Awignor to Safety Celluloid Co.. 
Pet. 1,082.167, Dee. 23, 1913. 


Ltd. 


. F. Peeddn, 
London. 0.8. 


heated by direct steam. After rather more than 1 hour, 
when about one-half of the cellulose is saoeharified, the 
steam is Mown off; if the digestion be prolonged, decom¬ 
position of the sugar occurs. The hydrolysed wood is 
conveyed to a diffusion battery similar to that employed 
in sugar manufacture, and after extraction of the sugar, 
the residue is pressed, and used as fuel. The solution is 
partly neutralised with lime, clarified by settling, fer¬ 
mented with yeast cultivated in a mash of rye and malt, 
and then distilled. Owing to lack of cooling water the 
yields were unfavourable in the summer months, but in 
the winter months the yield corresponded to 7-3 litres of 
100 per oent. alcohol per 100 kilos, of wood dry substanoe. 
Moreover, owing to American excise restrictions, it was 
not possible to supply sufficient nutrient materials to the 
yeast, and experiments of the authors indicated that the 
yield could be increased to 9-5 litres of alcohol per 100 
kilos, if these restrictions were removed. Besides the 
alcohol there wore obtained; oil of turpentine (0-2—0-3 
kilo, per 1000 kilos, of wood dry substance), calcium 
sulphate, fusel oil, spont wash, and a residue of rye, malt, 
yeast, etc., from the fermented wort, containing 3-5 per 
oent. of nitrogen. At the present timo about 2 million 
litres of alcohol (100 per cent.) are produced annually at 
the Georgetown factory.—A. 8. 

Fabrics; Inflammability of -. Daily Express, Jan. 24, 

1914. (T.R.) 

Rxam-ATiONS published recently under the Fabrics 
(Misdescription) Act, 1913, prescribe the following test 
for inflammability : “ A textile fabric shall be deemed 
to conform to the standard of non-infiammability if, when 
tested in accordance with the prescribed method of testing, 
it is not sot alight, or, if set alight, bums without a flame 
or with a flame which does not spread but converges 
and dies out. The prescribed method of testing shall be as 
follows;—A sample of the fabric measuring not less than 
one square yard shall be taken, and, after it has been four 
times in succession thoroughly washed with soap and 
water, dried and ironed, shall be suspended vertically 
without folds or creases, and so that the lower edge shall 
not be a selvedge or a folded edge. The flame of a wax 
taper not less than one-eighth of an inch or more than 
three-sixteenths of an inch in thickness shall then be 
brought in contact with the fabric at its lower odge, 
and shall bo kept in contact for not less than twelve 
or more than fifteen seconds." 


Examination of roein size. Marcusson. See XIII. 
Patents. 

Drying pulp and the like ; Apparatus for -. H. P. 

Coe, New York. Eng. Pat. 10,712, July 21, 1913. 
Improvements in apparatus for drying sheets of pulp, 
relating to the method of driving the rollers which feed 
the sheets into the drying ohambor, the arrangement of 
the air duets and flues, and the provision at the entrance 
of the machine of a lifting table provided with a bed of 
rollers, which table facilitates the introduction of wet 
material into the machine at the different feeder levels. 

J. B. 


Sizing [for paper ] and method of preparing eame. A. A. 
Dunham, Bainbridge, N.Y., Assignor to Casein Co. of 
America. U.S. Pat. 1,080,143, Dec. 2, 1913. 

One part of an alkaline (sodium) silioate is mixed with' 
about 26 parts of modified starch, and the mixture dis¬ 
solved by heating with o liquid.—E. W. L. 

Artificial tkreade, filaments, or other shaped objects from 
copper cellulose solution: Process for the manufacture 

of -. Verein. Glanxstoff-Fabriken A.-G., El&rfold, 

and E. Bronnert, Miilhausen-Domach, Germany. Eng. 
Pat, 4922, Feb. 26, 1913. Under Int. Conv., Sept. 2, 
1912. 

Sn Fr. Pat. 464,811 of 1913; this J., 1913, 866,—T, F. B, 


Su Eng. Pat. 15,888 of 1912; this J., 1913,192—T. F. B. 

Non-inflammable solutions of cellulose nitrates, utilittMt 
as lacquers. Fr. Pat. 461,034. See XIII. 


VI—BLEACHING; DYEING; FRUITING; 
FINISHING. 

Oxidation; The recognition of the beginning of —■—* 

A contribution to the analysis of bleaching lyquors. F. H. 
Thies. Farber-Zeit., 1913, 24, 526-527. 

The faot that the white produced by the bleaching process 
w mainly dependont on the kier boiling renders the valua¬ 
tion of bleach-liquors by practical tests impossible. The 
decolourisation, more or loss, of a scale of indigo dyeinp 
has been suggested, but the author considers that the 
best method of direct estimation is by measuring the 
oxidising effect of the bleach-liquor on tho fibre itself. 
The author uses a eolourimetric comparison of the dyeings 
obtained on the treated material by steeping it in a 0*1 

K r cent, solution of Methylene Blue at 90°—100° C. 

iw degrees of oxidation can be thus compared with 
the assistance of a scale prepared by partially precipitating ' 
solutions of ammoniacal copper sulphate, details for the 
preparation of which arc given. A graphical representa¬ 
tion is given of some experiments on the effect of the time 
and temperature factors in such oxidations, as indicated 
by the weakening of the fibre.—J. B. 

Silk-weighting; The. theory of -. P. Heermann. 

Mitt. kgl. Materialpriif., 1913, 81, 289—301. (See also 
this J., 1904, 820 and 1911, 1007.) 

In opposition to Ley (Chem.-Zeit., 1912, 1405 and 1466), 
the author re-affirms that with pure materials (stannic 
chloride and disodium phosphate) and quite neutral silk, 
the basicity of the barns is unaffected by the weighting 
procoss as such. After the pinking process the fibre 
contains almost pure stannic hydroxide, which reaots 
with hot phosphate solution thus : 

8n(0H) i -f-Na,HP0 4 —Sn(0Na),HP0 4 +2H a 0. 

The double phosphate is only stable in the presence of 
alkali phosphate and is hydrolysed on washing: 

Sn(0Na) t HP0 4 -vSn(0H) 2 HP0 4 -f2Na0H. 

The free alkali is neutralised by tho excess of phosphate 
in tho wash water : Na.HP0 4 -f NaOH- Na a P0 4 -|-H s O. 
No acidification of tho phosphate bath can result except 
from acid carried over by the silk. The third of the above 
reactions, which shows the disposal of the free alkali, 
explains Ley’s inability to find free caustic soda. The 
author has observed an increased alkali content in the 
phosphate present in the wash water as against tho 
phosphate present in the bath.—J. B. 

• 

Naphthenic acid and sodium naphthenate. Davidsohn. 
See II a. 

Natural mter and the catalytic, action of some colloidal 
substances at great dilution [in tanning and dyeing). 
Sommerhoff. See. XV. 

Patents. 

Fibrous materials; Process for degreasing raw or manu¬ 
factured - by means of fat solvents. €. Net* und Co. 

Ger. Pat. 267,487, Feb. 14, 1913. 

Dichloeo-ethylene or triohloro-ethylene is used as a 
degreasing agent, either alone or mixed with other fat 
solvents. These solvents remove the surface fat, but 
appear 0n j? 40 ve, 7 *Ughtly the interior of the 
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Pleaching; Procut at -. A. J. Rossi, Niagara Falk, 

N.J., Assignor to The Titanium Alloy Manufacturing 
Co., New York. D.8. Pet. 1,080,718, Dee. 8, 1818. 
Material is bleeched by means of e mixture of titanous end 
ferroui chlorides, whioh een be mede by dissolving iron end 
titanium, or en elloy of the two, in dilate hyarochlorio 
acid end filtering the solution.—J. B. 

Titanout salts ; Treating [bleaching] material* with solutions 

of -. C. M. E. Sohroeder, Rutherford, N.J., Assignor 

to The Titanium Alloy Manufacturing Co., New York. 
U.S. Pet. 1,080,721, Deo. 9, 1913. 

Material is bleeched by immersing it in e bath containing 
metallic titanium, titanium and iron, or a titanium-iron 
alloy, and en aoid solvent of titanium and iron, t.g., 
hydrochloric aoid.—J. B. • 

Dyeing and bleaching machines. C. Callebaut and J. de 
Blicquy, Brussels, Belgium. Eng. Pat. 24,722, Oct. 30, 
1913. 

In machines for dyeing tops or similar material in.ball 
form, the circulation cylinders are provided with removable 
linings to allow for the accommodation of balls of varying 
diameter.—J. B. 

[Dyeing and bleaching.] Apparatus for treating yam with 
a liquid. H. Habliitzel. Fr. Pat. 400,829, July 28, 
1913. Under Int. Conv., Aug. 12, 1912. 

The yam is suspended on sticks in a vat over which runs 
a carriage having a pair of endless chains provided with 
hooks to nick up the yam sticks as the carriage travels 
along. The path of the endless chains is so arranged 
that a stick full of yarn is picked up as tho carriage 
approaches it, raised partially out of the vat and then 
dropped back into the vat on the other side of the carriage. 
When the dyeing operation is over, another carriage 
provided with a pair of inclined endless chains runs along 
the vat, picking up the yarn, raising it out of the vat 
and draining it, finally dropping it on to a table, whonce 
it is removed by hand.—J. B. 

Silk; Process of weighting -. M. Gunther. Fr. Pat. 

460,137, July 8,1913. Under Int. Conv., July 8,1912. 
Titanium salts are employed in conjunction with the 
salts of tin, zirconium, or the rare earths.—J. B. 


amine without intermediate drying. The anilide of 
2.3 -hydroxvnaphthoio acid, for example, applied in 
caustic soda solution, gives with the diazo compound 
from p-nitro-otoluldine e scar let red, with that from 
o-anisidine a red, end with that from a-nephthylamine 
a dark red.—J. B. 

Dyeing machine. F. H. Rogers, London. From Pserski 
Dyeing Machine Co., North-West Cleveland, Ohio, U.8.A. 
Eng. Pat. 18,303, Aug. 12, 1911 
The materiel is contained in a hemispherical vessel, 
uniformly perforated, whioh is provided with a fiat lid, 
perforated only in the neighbourhood uf its centre. The 
dye-liquor is circulated through the perforations in the 
hemispherical bottom and out through the perforations 
about the oentro of the lid, the arrangement of the per¬ 
forations being suoh that in penetrating through the mass 
of the material every portion of the dye-liquor travels 
approximately the Bame distance.—J. B. 

Dyeing, washing, cleansing and otherwise treating yam 

in hanks; Process and apparatus for -. J. Sohlumpf. 

Second Addition, dated June 16, 1913, to Fr. Pat. 
421,183, Oot. 7,1910 (this J. 1811, 486; 1912,227.) 
Improvements in the mechanical arrangements for dyeing 
hanks as described in the chief patent.—J. B. 

Dyeing hair and fur; Process of -. Aot.-Ges. ftir 

Anilinfabr. Fr. Pat. 460,666, July 21, 1913. Under 
Int. Conv., Oot. 10,1912. 

A persulphate is used for developing oxidation colours 
on hair. Brighter oolours are obtained than with the 
usual oxidising agent, p-toluylcnediamine giving, for 
example, beautiful blonde to brown shades.—J. B. 

Printing textile fabrics. H. Levinstein and Levinstein, 
Ltd., Blackley. Eng. Pats. 29,021, Deo. 17, 1912 and 
1123, Jan. 15,1913. 

A substantive dvostuff capable of forming an insoluble 
compound when heated with formaldehyde is printed 
together with a thiokening agent and formaldehyde or a 
substance capable of liberating formaldehyde on steaming, 
such as hexamethylenetetramine. On steaming shades 
are produced which are fast to washing. Dyestuffs con¬ 
taining 1 or 2 mols, of resorcinol are preferred.—J. B. 


Fast shades on vegetable fibres ; Production of - ant 

dyestuffs therefor. H. Levinstoin, J. Badailey and 
Levinstein, Ltd., Blackley. Eng. Pat. 28,296, Dec. 7, 
1912. 

An extension of Eng. Pat. 27,525 of 1912 (this J., 1913 
1005) for the production of dvestuffs giving fast shades on 
after treatment with formafdohyde, using certain othei 
diamines, and other extra-nuclear amino derivatives ol 
2-amino-5-naphthoI-7-sulphonic acid, in addition to those 
specified in the first patent.—J. B. 


Dyeing apparatus; Indigo — 
H. Mueller, Ben Rhydding. 
1913. 


-. C. Becker, Ukley, i 
Eng. Pat. 6075, Maroh 


The material (loose fibre, slubbing, roving or yam) is con¬ 
tained in a basket Within and hinged to one side of the 
■dye-vat, whioh is provided with a circulating apparatus, the 
"upper or entrance pipe of which is below the surface of 
the liquor. When the material is impregnated, the 
basket or cage is tilted up out of the bath so as to discharge 
the material direotly to squeezing rollora at the side of the 
vat.—J. B. 

Ice-colours on cation yam, cops, cross-reels and loose cotton ; 

Process for producing -. A. G. Bloxam, London. 

From. Chem. Fabr. Griesheim-Elektron, Frankfurt, 
Germany. Eng. Pat. 17,279, July 28, 1913. Addition 
to Eng. Pat. 6379 of 1912 (this J„ 1912,638). 

Developed dyaatufls are produced by padding the material 
with an arylaaide of 2.3-hydroxynaphthoic aoid and 
combining with a diaso compound of an unsulpbonatad 


Siting threads or yams; Apparatus for - or like opera¬ 

tions. Wiioook, Wood ana Co., end F. W. Bottomley, 
Shipley. Eng. Pat. 3080, Feb. 6,1913. 

The trough of the sizing machine is oonneeted with a 
reservoir in which is a weighted block, the upward or 
downward motion of which caueee the liquor to run to or 
fro between the trough and the reservoir. In this way the 
trough ean be emptied or filled without a stoppage of the 
running threads.—J. B. 

Cellulose finishing preparation. Soc. Industrielle dea 
T«6phones. Fr. Pat. 280,915, Oot. 16, 1912. 

To a cellulose solution, such as ia used for ooating aero- 
*plane fabric or for olectrioal insulation, an inert substance 
is added, for instance barium sulphate, zinc sulphate or 
oxide, magnesium oxide, etc. Colouring matter may be 
added and the coating may be varnished after application. 

—J. B. 

Scalding, bleaching, dyeing, oxidising, washing, and drying 
textile materials os they am discharged from spinning 

machines; Method of and apparatus for -. P. J. 

Grandsire fils, Dametal, France. Eng. Pat. 18,006, 
July 11, 1913. Under Int. Conv., July 31, 1912. 

See Fr. Pat. 448,246 of 1912; this J„ 1918,423.—T. F. B. 

Vat-dyestuff compounds suited far dyeing. R. Wedekind 
und Co. m. b. H., and M. Ujinsky, Uerdingen on Rhine, 
Germany. Eng. Pat. 28,866, Dec. 12,1912. 

8*n Fr. Pat. 483,427 of 1912; this J„ 1913,746.—T. F. B. 
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Fixing iyrstuffi, pigment), or meiaUie ponder* on textile 

fibre*; ProctMe* for -. R. B. Hansford, London. 

From 8oc. de la Manufacture d'lndionnea Emile Zundel, 
Moscow. Eng. Pat. 714, Jan. 9, 1913. 

See Ft. Pat. 452,977 of 1912; this J„ 1913, 953.—T. F. B. 

Dyeing and printing; Process of -. (’. Mollrnhoff, 

Leverkusen, Assignor to Farbcnfabr. vorm. F. Bayer 
und Co., Elbcrfeld, Germany. U.8. Pat. 1,081,921, 
Dec. 19, 1913. 

8 ** Fr. Pat. 409,748 of 1909; this J., 1910, 753.—T. F. B. 

Stabilising caustic alkaline solutions of hydrogen peroxide, 
and utilising the stabilised solutions for bleaching. Fr. 
Pat, 490,959. See VII. 

Fireproofing composition. U.8. Pat. 1,080,996. See IX. 


VII,—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Arsenic in sulphuric and hydrochloric acids ; Rapid vnlhcd 
of determining - . H. Koekch. (’hem.-Zeit., 1914, 

88 , r>. 

Twenty-five c.c. of sulphuric acid (or 1(10 c.c. of hydro¬ 
chloric acid) arc boiled with 200 o.c. of water ami 5 c.c. 
of potassium iodido solution (50 grins. per litre; until the 
liquid iH only yellow or faint brown, then alter addition 
of 5 c.c. of sodium sulphite solution (25 gnus. of crystalJii e 
wait per litre), boiling is continued for 5 mint-., the liquid 
diluted to about 700 c.c., made nearly neutral to methyl 
orange with caustic alkali, treated with sodium bicar¬ 
bonate, and titrated with N/10 iodine solution. Small 
amounts of nitric acid are negligible, but larger quantities 
and the presence of substances that react with iodine in 
alkalino solution ronder the method useless. For a 
gravimetric determination the diluted acid is treated 
with iodide and sulphite as described, and tho reduced 
arsenic precipitated from the hot liquid by means of 
sodium sulphide solution (40 grins, per litre). The pre¬ 
cipitate is separated, dissolved in ammoniacal hydrogen 
peroxide, and tho arsenic precipitated as magnesium 
ammonium arsenate. The results wore in close agreement 
with those obtained by standard methods.—C. A. M. 

Nitrous anhydride ; Intermediate formation of - by the 

action of oxygen on nitric oxide. Behaviour of nitrous 
anhydride towards potassium hydroxide. G. Klingor. 

Z. angew. Chem., 1014, 27, 7—8. 

Dry nitrous anhydride is absorbed quantitatively by 
concentrated sulphuric acid and by dry potassium 
hydroxide, without evolution of nitric oxide: when 
a solution of alkali hydroxide or tho moist solid is used, 
absorption is not complete. Again, when nitric oxido 
mixed with a large excess of oxygen is passed over dry 
potassium hydroxide, the volume contraction is always 
1 ^ times the volume of nitric oxide present; hence, the 
reaction, 4N0-f-0 a =2N a 0 3 , must take place, and not 
2NO-fOj,—2N0.,. It follows that nitrous anhydride is « 
the first product of tho action of oxygen on nitric oxide, 
tho peroxide being formed from the anhydride as the 
sooond stage of the reaction (hoc also Lunge, this J., 1005, 
131: 1906, 533; Raschig, tins J., 1905, 923; 1907, 905; 
1911,168).—T. F. B. 

Natural soda deposits of Africa, with some notes on the alkali 
trade. J. Watson. J. Chem., Met., and Min. Soc., 
S. Africa, 1913, 14, 235—242. 

The paper contains a survey of soda deposits in Africa 
with special reference to the soda-lake at Zoutpan, 25 miles 
N. of Pretoria. The deposit is now being worked by 
South African Alkali, Limited. The crude soda, dried 
in the sun, contains about 61 per cent, of carbonate and 
6 per cent, of chloride; after calcination a sample showed 
67 per cent, of carbonate and 17 of chloride. The author 
suggests the use of the crude soda as a substitute for lime 
in gold mining. He believes that the greater solubility 


of soda and sodium sulphate as compared with lime and 
calcium sulphate would save time, and avoid the deposi¬ 
tion of sulphate in the mill service water pipw. 
Furthermore, calcium sulphate is a cyanicide while 
sodium sulphate is not. The paper concludes with a 
review of the possibilities of tne alkali industry in S. 
Africa.—W. H. P. 

Chloride solutions ; Electrolysis of - with a mercury 

cathode. E. A. Lo Sueur. Amer. Inst. Chem. Eng. 
Metall. and Chem. Eng., 1914, 12, 61. 

Preliminary experiments have led to the conclusion 
that tho best type of electrolytic alkali coll with mercury 
cathode, is that in which the under side of the mercury is 
used as the electrode, leaving the upper side out of contact 
with the electrolyte. -.Owing to its low specific gravity, 
the alkali metal amalgam would then tond to rise to the 
surface of the mercury, and could be removed periodically. 

—T. F. B. 

Sulphur und potassium hydroxide in aqueous solutions, 

The reaction between -. H. V. Tartar. J. Amer. 

Chem. Soc., 1913, 35, 1741—1747. 

When sulphur is heated with aqueous solutions of 
potassium hydroxide, the primary reaction, i.e., when 
sulphur is not present in oxcess, is represented by the 
equation, OKOH+8S-2K 2 S 3 -fWhen 
sulphur is present in excess, a secondary reaction occurs, 
in which it combines with the potassium trisulphide to 
form penlasulphido;« it is possible that the totrasulphide 
is formed as an intermediate product. The nature of 
tho reaction is not affected by variations of temperature 
(below 100° C.) and concentration of the solution. All 
the experiments were carried out in presence of hydrogen, 
and in the subsequent operations contact with air was 
avoided as far as possible. Tho potassium present as 
thiosulphate and the sulphur as polysulphide, thiosulphate, 
sulphite, and sulphate were determined by methods out¬ 
lined by Haywood (sec page 99,) whilst potassium com¬ 
bined as jadysulphido was determined by a slightly 
modifiod form of tho volumetric zinc method, it being 
found that when an ammoniacal solution of zinc chloride 
is added to a solution of a potassium polysulphide, the 
corresponding zinc polysulphide is formed.—T. F. B. 

Cadmium; Researches on -. [Cadmium-ammonium 

sulphates.] M. Veres. Comptos rend., 1914, 158, 
39—40. 

The double sulphates, 2CdS0 4 ,(NH 4 ) 2 S0 4 and 
CdS0 4 ,(NH 4 ) a S0 4 ,6H 2 0, were prepared, the former by 
heating ammonium bisulphato with one-fifth of its weight 
of crystallised cadmium sulphate to 300° 0. and removing 
the excess of bisulphate by means of 85 per cent, alcohol; 
and tho latter by slow evaporation of an aqueous solution 
of 2CdS0 4 ,(NH 4 ) a S0 4 . When 2CdS0 4 ,(NH 4 ) 2 S0 4 was 
heated with concentrated sulphuric acid at 100° C., then 
treated successively with glacial acetic acid and with other 
for tho removal of tho sulphuric acid, the ammonium 
sulphate was removed as well, leaving rhombic crystals of 
anhydrous cadmium sulphate.—A. 8. 

Phosphates and oxides; Action of phosgene on —. 

J. Riban. Comptes rend., 1913, 157, 1432—1433. 
With reference to the recent work of Barlot and Chauvenet 
(this J., 1914, 21), tho author points out that he showed 
in 1882 (this J., 1883, 177) that by the action of a mixture 
of carbon monoxide and chlorine on tricalcium phosphate, 
in presonce of carbon as a catalyst , a mixture of phosphorus 
oxychloride and calcium chloride was proaueed: 
Ca,(P0 4 ) 1 +6CO+12Cl=,2POCl a -f6CO I +3CaCl 8 , and that 
a similar reaction could be applied to the manufacture of 
aluminium chloride.—A. 8. 

Perchlorates of aluminium, chromium, and magnesium, 
R. F. Weinland and F. Ensgrabcr. Z. anorg. Chem., 
1913, 84, 368—372. 

Aluminium perchlorate (hexahvdrate) was prepared by 
dissolving aluminium chloride-hexahydrate in aqueous 
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perchlorio acid, heating until hydrogen ohloride oeased to 
be evolved, and concentrating in vacuo over sulphuric 
acid; and corresponding chromium and magnesium salts, 
like ferric perchlorate, by concentrating respective 
solutions of the oxide in perchloric acid; nonahydrated 
chromic perchlorate was obtained by operating at the 
temperature of the water-bath. The produots are crystal¬ 
line and very hygroscopic. Sodium tetraperohlorato- 
aluminate, [A](C10 t ),]Na,12H,0, was prepared by con¬ 
centrating a solution of aluminium oxide and sodium 
perchlorate in aqueous perchlorio acid ; it is analogous 
to the similarly produced iron compound, but no corre¬ 
sponding perchloratochromate could be obtained. 

—F. Sodn. 


Chromic oxide jellies. E. H. Bunco and L. S. Finch. 

J. Phys. Chem., 1913, 17, 769—779. 

An cmpirioal investigation of the conditions of formation 
of chromic cxido joliios. Chromic chloride or sulphate gave 
a jelly with caustic soda or potash or ammonia in the 
presenco of sufficient sodium acetate. With a consider¬ 
able excess of caustic alkali a green jeliy was produced; 
with a small excess, or with ammonia in any excess, a 
violet jelly. Sodium oxaiafo, potassium liitertrale and 
citric acid could not be substituted for sodium acetate. 
Froczing and agitation were detrimental to the formation 
of jellies. Tho jellies when dried were not. reversible. 
No jolly was formed on adding potassium hydroxide alono 
to solutions of chromic nitrate, chloride or sulphate, 
although in the ca-e of the sulphate a viscous solution 
was obtained on long standing. Chrome alum, however, 
gave a jelly with sodium or potassium hydroxide alone, 
but not with ammonia, even in the presence of sodium 
acetate.-—J. B. 


Jtnrc earths : Dimethylphosphates of -. ,J. C. Morgan 

and James. Chem. News, 1914, 109, 13—15. 
The dimethylphosphates of a numbor of rare-earth metals 
were prepared and their use for fractional precipitation 
or crystallisation studied. Dimethyiphosphorie acid waB 
prepared by Schiff’s method (Chem. Centr., 1807, 761, 
864), methyl alcohol (250 c.c.) being added, drop by drop, 
to 2tK> c.c. of phosphorus oxychloride, kept at 26°—30° (!. 
Aftor 1 —] j hours the syrupy liquid was heated to expol 
hydrochloric acid and nieihyl chloride, then diluted, 
neutralised with barium carbonate, filtered from barium 
phosphate, digested with the calculated quantity of 
sulphuric acid at 95° 0., and filtered from barium sulphate, 
leaving a solution of dimethyiphosphorie acid. Tho rare 
earth salts were prepared by dissolving the oxide, hydroxide 
or carlmnato in the acid solution : their crystalline form 
and solubilities arc shown in the following tuble :— 


Farts dissolved by 100 


phosphate of • 

Crystalline form. 

— 

at 25°C. 

at 95° C. 

Lanthanum ... 

Cerium .. 

Praseodymium . 
Neodymium ... 

Samaiium. 

Gadolinium ... 
Yttrium . 

Hexagonal crystals 
plates 

,, prisma 

Long needles 

103-7 

70-6 

64-1 

56-1 

36-2 

23-0 

2-8 

1-78 

1-2 

« . 

22-3 

10-H 

0-7 

0*fi5 

Ytterbium .... 

” " 

0-25 


In using the dimethylphosphates for the separation of the 
rare earths, fractional precipitation was effected by 
heating the aqueous solution to progressively higher 
temperatures up to 96° C„ and the final filtrate was 
subjected to fractional crystallisation. Tho method 
proved to be much quicker than those known hitherto. 
Lanthanum, cerium, praseodymium, and neodymium were 
at once left in the final mother liquor; samarium, europium, 
and gadolinium were much less BOiuble, but more soluble 
than terbium, dysprosium, and holmium; erbium, 
thulium, yttrium, ytterbium, etc,, collected in the least 


soluble fractions. The solubilities of the dimethylpbos- 
phates being the reverse of the usual type, the method 
proved useful for the rapid purification of many of the 
rare earths, e.g., for the removal of traces of neodymium 
from samarium.—A. S. 

Thallium, lithium, caesium, and rubidium nitrites. W. C. 

Ball and H. H. Abram. Chem. Soc. Trans., 1913,103, 

2130-2134. 

All the above-mentioned nitrites are most readily 
obtained by allowing the sulphate of the metal to react 
with barium nitrite. Csasium nitrite and rubidium 
nitrite resemble potassium nitrite. Rubidium nitrite it 
remarkably deliquescent, only slightly soluble in hot 
alcohol and practioally insoluble in aootono. It is there¬ 
fore best prepared by precipitation from its aqueous 
solution with alcohol. Thallous nitrite is a soft crystalline- 
substance of deep orange red colour. It melts without 
decomposition, and at a higher temperature evolves red 
fumes and leaves a yellow residue. Lithium nitrite 
crystallises with 1 mo], H,0. It is very soluble in hot 
alochol even when anhydrous. It melts in its wafer of 
crystallisation below 100° C, and only loses water slowly 
at this temperature. At 160° C. it loses wator rapidly 
and also evolves traces of oxides of nitrogen.—W. H. P. 

ftismuthinilriles. W. ('. Ball and H. H. Abram. Chem. 

Soc. Trans., 1913, 103, 2110—2130. (See also tins J., 

1905, 686; 1910,40,902.) 

I'll® bismuthinitrites of the univalent metals fall into 
two classes of the general formula X,Bi(NO,) e and 
X,YBi(N0 2 )„ where X represents ammonium, potassium, 
rubidium, ciesiuni or thallium and Y either lithium, 
sodium or silver. Of the twenty poesiblo compounds the 
authors have obtained all but (NH 4 ),Bi(NO s ) l . A further 
series, containing nickel in addition to a metal of the 
X scries, can be obtained by adding a nickel salt to a 
solution of the nitrite of the metal in the pretence of 
bismuth. The bismuthinitrites resemble the cobalti- 
nitrites in formula, colour, solubility, etc., in many case*. 
The bismuthinitrites arc ail easily hydroiytcd and it is 
therefore impossible to purify them by washing with water. 
The nitrites used in their preparation must be entirely 
free from chlorides and as free from alkali as possible. The 
existence of the above series explains to some extent the 
separation of sodium from potassium in the presence of 
cerium and bismuth nitrite. Sodium cesium bismuthi- 
nitrite is relatively insoluble, while potassium cesium 
bismuthinitrite is not formed at all.—W. H. P. 

Radium D ; Alleged separation of - from lead in radio - 

active lead by means of the Orignard reaction. C. Staehling. 
Comptcs rend., 1913, 157, 1430—1432. 

The author refloated the experiments of Hofmann and 
Wiilfl (Ber., 1907, 2425), but wore unable to obtain any 
evidence of the separation of radium D from lead.—A. B» 

Cyanamide ; Polymerisation of -to dicyandiamide in 

aqueous solution. (}. Grube and J. Kruger. Z. physik, 
diem., 1913, 86, 65—105. 

The polymerisation of oyanamide to dicyandiamide 
in aqueous solution was accelerated by addition of alkali, 
but whilst within the limits st udied the velocity of poly¬ 
merisation increased continuously with increasing additions 
of ammonia, in tho case of sodium hydroxide and calcium 
hydroxide, it increased up to a maximum and then 
decreased again as the concentration of the alkali waa 
increased. Polymerisation appeared to be due to the 
union of undissociated cyanamide with oyanamide Iona 
to form monobasic dicyandiamide ions: 

CNNH, -f CNNH'-aC,N ,N jH,', 
since for a given concentration of total oyanamide, poly¬ 
merisation proceeded most rapidly in a solution in which 
the concentrations of undissociated cyanamide and of 
oyanamide ions were equal. The dissociation constant of 
cyanamide was found to. be of the order Id -11 and that 
of dicyandiamide HT 1 *, from whioh it follows that in a* 
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mo|«r lolution (1 grm.-moL per litre), add aodium cyan- 
amide would be hydrolytioslly dissociated to the extent 
of 3 per cent, and the acid ammonium salt to the extent 
of 79—88 per cent. For the preparation of dioyandiamide 
from commercial calcium cyanamide, these results show 
that the addition of a foreign base is unnecessary. From 
the solution of the oommercial product so much lime 
should be precipitated that the concentrations of undis- 
sociated cyanamide and of cyanamide ions in the solution 
are equal, and this condition should be maintained, as 
far as possible, during the process by periodical pre¬ 
cipitation of further quantities of lime. (See also Morrell 
and Burgon, this J„ 1913, 1158.)—A. S. 

Nitrogen ; Active -. E. Tiede and E. Domeke. Bor., 

1913, 46, 4095—4103. 

Fcbthxr experiments have confirmed the view expressed 
previously (this J„ 1913, 232) that the yellow after-glow 
considered by Strutt (this J., 1911, 883; 1912, 70) to 
mark the re-formation of ordinary nitrogen from an active 
modification produced by the action of electric discharges, 
is due to the presence of a small quantity of oxygen 
and indeed forms an extraordinarily sensitive test for the 
presence of traces of oxygen in nitrogen. An apparatus 
is described in which pure nitrogen can be generated by 
heating barium azide in a vacuum and then subjected 
to the electrio discharge. If the apparatus be rinsed 
with the nitrogan several times to remove all traces of 
foreign gases, then the yellow after-glow does not appear 
when the electric discharge is subsequently produced, 
but makes its appearance immediately a little oxygen is 
generated by heating a small quantity of silver oxide 
enoloaed in the apparatus.—A. S. 


Patents. 

Sulphuric add; Process and apparatus for concentrating 

and diming -. C. Stoffmehl. Fr. Pat. 460,827, 

July 10, 1913. 

A masonry tower, provided with an aoid-proof and dust- 
proof lining, oontaina internally a helical system of flue 
chambers, arranged stepwise one below the other. Each 
flue chamber is sealed at the top by means of a silica plate, 
which is surmounted by a silica evaporating basin, the 
lip of each basin protruding well over the edge of the next 
lower vessel. Outside the tower, above and close to the 
highest, internal flue chamber, an extomal flue chamber 
is covered by a silica plate and series of basins, in which 
preliminary heating takes place; the lowermost external 
basin communicates by way of a silica funnel and tube 
with the highest internal evaporating basin, the furnace 
gases passing upwards through all the internal heating 
chambers in turn, then to the external chambers, and 
finally through flues in, the masonry of the tower into the 
chimney. The flues are so constructed that the masonry 
reaches a uniformly high temperature, and the sulphuric 
acid vapours, which are formed in the process of con¬ 
centration, are aspirated through an opening in the top 
of the tower and condensed.—O. R. 

Ammonia from its elements; Process for preparing ——. 
Farbcnfabr. vorm. F. Bayer und Co. Fr. Pat. 460,859, 
July 29, 1913. Under Int. Conv., Aug. 5,1912. 

An increased yield of ammonia is obtained from nitrogen 
and hydrogen, heated udder pressure in the presence of a 
catalyst, if the compressed gases are allowed to expand 
as they leave the reaction clumber.—0. R. 


Sodium nitrate. Shipments and consumption from 1911 to 
1913. W. Montgomery and Oo. Dec. 31, 1913. 

[T.R.] 


12 months ending Dec. 81st. 

1911. 

1912. 

1913. 

Shipments from South 
American Ports to nil parts 

Consumption In U.K. 

Do. In Continent_ 

Do. in Uuitod States 

Do. in other Countries 

Do. in the World ... 

Tons. 

2,412,000 

182,000 

1,564,000 

556,000 

103,000 

2,355,000 

Tons. 

2,462,000 
130,000 
1,778,000 
485,000 
115,000 
2,608,000 

Tons. 

2,660,000 

124,000 

1,700,000* 

608,000 

88,000* 

2,520,000 


* Egypt, which has hitherto been included In “ other Countries,' 
s now Included In the figures tor the “ Continent." 


Hydrosulphites from aqueous hydrosulphite solutions; 

Direct preparation of anhydrous -. Chem. Fabr. 

Oriesheim-Elcktron. FT. Pat. 460,610, June 23, 1913. 
Aqueous hydrosulphite solutions are evaporated in 
vacuo with thorough and continuous agitation, bo as to 
prevent the formation of lumps; an organic base, such as 
aniline, may be added to the solution in such quantity 
that free aniline remains after the evaporation of the 
water, further heating being then required for the removal 
of the base.—O. R. 


Tin oxides; Process for the preparation of -. E. P. 

Wetzig. Fr. Pat. 460,857, July 29, 1913. 

Tin is melted in a furnace, and air and the flames from the 
furnaee are simultaneously direoted on to the snrface of the 
molten metal.—O. R. 


Nitrate industry of Chile. Oil, Paint, and Drug Rep, 
Dec. 8, 1913. [T.R.] 

According to the annual report of tho Nitrate Propaganda 
Association, tho total production of nitrate of soda in 
Chile in 1912 wah 2,885,959 short tons, as oompared 
with 2,784,361 tons in 1911. Exports from the whole 
district in 1912 were 2,753,500 tons, as oompared with 
2,705,382 tons in 1911, 2,579,945 tone in 1910 and 2,357,968 
tons in 1909. The United States during last year received 
about 500,000 tons of the product. Germany received 
about 800,000 tons, and the United Kingdom 1,000,000 
tons out of the total listed expert*. Of iodine the United 
States took 183 tons, as against 264 tons to European 
countries and 65 tons to the United Kingdom. 

Considerable progress is being made in tho use of oil 
as fuel for boilers in the oficinas; its use is Btated to effect 
a saving of about 40 per cent. It is proposed to carry 
out extensive experiments on a largo scale, with a view 
to discover a method of treating low-grade caliche. 

Incandescence mantles, rare earths, and their radioactive 
by-products. Stern. See IIb. 

Thermal analysis of days, bauxites, and some related 
substances. Wohlin. See VIII. 

Oravimetric determination of nitrites. BusvoUL See XXIII. 


Hydrogen peroxide; Process of stabilising caustic alkaline 

solutions of - and utilisation of the stabilised solutions 

for bleaching. Deutsche Gold- und Silber-Scheide- 
Anstalt vorm. RSssler. Fr. Pat. 460,959, July 11,1913. 
Aqueous solutions of sodium peroxide are stabilised bv 
tbe addition of a small quantity of an “ anticatalyBt, 
such as a magnesium oompound, preferably fleshly 
precipitated, colloidal magnesium silicate, the resulting 
mixture being ready for immediate nse for bleaching; 
the “ anticatalyBt ’’ is claimed to protect cellulose fibres, 
especially cotton, from the action of caustic alkali. Thus, 
separate solutions containing 0-15 kilo, of sodium silioate, 
O'12 kilo, of magnesium chloride, and 0-4 kilo, of soap 
respectively, are added to a solution of 1-0 kilos, of sodium 
peroxide in 400 litres of water; 100 kilos, of ootton, 
impregnated with 200 kilos, of water, are then added to 
the bath, which is heated to 65°—67° C. during one hour, 
maintained at that temperature for a second hour, and 
finally heated to 87° C. until the bath is exhausted.—0. R. 


Hydrogen and oxygen by electrolysis of wafer; Production 

of -. Soc. Anon. L’Oxhydrique Frangaise. Firet 

Addition, dated June 25, 1913, to ft. Pat. 459,967, 
Sept. 21, 1912 (this J., 1918, 1156). 


Each frame, constructed of wood, ebonite, etc., is pro- 
vidad with an opening 3, and a similar opening, 1, the 
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latter oommunioating with the interior of the frame by a 
aide opening, 2. The framea are plaoed together ao that 
the opening* 1, and 3, in adjacent framea are in oontact, 



and are separated by diaphragms, thus forming the 
anode and cathode compartments. The anode com¬ 
partments will thus discharge oxygen into the channel 
formed on one side of the cell, and the alternate compart¬ 
ments will discharge hydrogen into the channel on tho 
opposite side. The frame may be of wood, with ebonite or 
rubber pieces forming the opening*.—B. N. 

Acetic acid; Manufacture of -. N. Griinstein, Assignor 

to Chom. Fabr. Grieshcim-Elektron, Frankfort on 
Maine, Germany. U.S. Pat. 1,081,958, Dec. 23, 1913. 
See Eng. Pat. 8078 of 1912; this J., 1913, 141.—T. F. B. 


Phosphate of lime ; Process for the treatment of -. J. 

Ciselet, Forcst lcz-Bruxellcs, and I*. Noblot, Ixclles, 
Belgium. Eng. Pat. 8608 of 1912, date of appl., Jan. 27, 
1913. 

See Fr. Pat, 436,551 of 1911 ; this J., 1912, 448. Refer- 
once is directed in pursuance of Sect. 7, Sub-sect. 4, of the 
Patents and Dosigns Act, 1907. to Eng. Pats. 1790 of 1865, 
688 of 1875, and 2981 of 1882.—T. F. B. 


Sulphurfrom iron pyrites : Process for the extraction of -. 

W. A. Hall, New York. Eng. Pat. 20,758, Sept. 11, 
1912. Under Int. Conv., July 26, 1912. 

See Fr. Pat. 458,028 of 1912; this J., 1913,1156.—T. F. B. 


Sulphur and sulphates from sulphites ; Manufacture of -. 

P. A. Newton, London. From Farmsnfabr. vorm. 
F. Beyor und Co., Elberfeld, Germany. Eng. Pat. 
28,820, Dec. 14, 1912. 

See Ger. Pats. 264,920 and 265,167 of 1912; this J., 
1913. 1068.—T. F. B. 


Silicate, nets ; Treating -and recovery of alkalies there¬ 

from. A. Hambloch, Andomaoh, Germany, and 3. 
Gelleri, Budapest, Hungary. Eng. Pat. 4842, Feb. 25, 
1913. 

See Ger. Pat. 258,702 of 1912; this J , 1913,602.—T. F. B. 


Carbide ; Process for coating - with calcium cyanamide. 

V. Imperatori, Assignor to Soc. Italians per il Carburo 
di Caloio, Rome. U.S. Pat. 1,081,938, Deo. 16, 1913. 
See Fr. Pat. 448,078 of 1912; this J., 1913, 425.—T. F. B. 


Evaporating pans or surfaces for brine and the like. Eng. 
Pat. 9870. See I. 


VIIL—GLA8S; CKBAMTOB, 

Fluorspar in glass, with calculations lor its use. L. Springer. 

Sprcchaaal, 1914, 47, 4—5, 20—21. 

The rise at fluorspar in glass is deprecated except fox 
special oases and under favourable circumstances. It 
attacks the hearth and walls of the furnace and makee the 
exit-gases more injurious. By formation and decomposi¬ 
tion of silicon fluoride it causes a scum of silica on the 
surface of the glass, and also alters the constitution of 
the glass in respect of the proportion of acid to base. 
On the other hand it is said to impart brilliancy to bottle- 
glass, and to increase its resistance under pressure. The 
method of calculating raw materials and costs from 
molecular formulas is explained.—H. H. 8. 

Blass; Requirements of - for bottling purposes. R. L. 

Frink. Trans. Amer. Ceram. Boo., 1913,15,706—727. 
Bottle glass requires to withstand the corrosive action of 
carbonated liquids contained in it under a fairly high 
ressurc, and also the severe changes of temperature 
ue to tho washing and steaming process which the 
bottles undergo in cleaning. Bottles filled with beverage 
were purchased and the liquid was compared with un- 
bo tiled liquid of the same manufacture. Green glass was 
more soluble in beer than amber glass. Of a dozen bottles 
the lime content of the glass was found to range from 
3-3 to 12-5 per cent. Owing to the preeenoe of magnesia, 
and an uncertain amount of hydration and earbonation„ 
lime is the most unreliable constituent of glass Mid is 
responsible for three-fourths of loss in manufacture.. 
The soda content of the bottles tested ranged from 
13’S to 26 per cent.; the alumina from 1 to 8 per cent.; 
magnesia from 0'5 to 4; silica from 86 to 74 per cent. 
With a constant proportion of alumina, solubility increased 
with increase of soda and decrease of lime, whilst with a. 
constant proportion of lime, solubility decreased with 
increase of alumina. A composition of least solubility 
eontained 12 per cent, of soda and of lime and 5—6 per 
cent, of alumina. A series of microphotographs illustrate* 
the laok of homogeneity found in bottle glasf es. To meet 
all requirements of bottling, the author recommends 
tho composition : Na.O 13—14, CaO 12, A),0, *3—5„ 
SiO, 70—71 per cent.—H. H. S. 


Plate glass chemist; Some chemical reactions of interest' 

to the -. F. Gelstharp, Trans. Amer. Ceram.. 

Soo., 1913, 15, 585—590. 

The ohief point investigated was tho behaviour of arsenic 
trioxidc in glass manufacture. Its oxidising power by 
formation, and subsequent volatilisation, of metallic 
arsenic is disputed, and instead it is shown to he a reducing 
agent. Soda ash and arsenio tridxide react according to 
the equation ; A»,0,+3Na 1 C0,+0,=.2Na 1 AsO 4 +3CO t . 
With saltoake (sodium sulphate) white arsenic forms first 
sulphides and sulpharsenate of sodium, and ultimately 
sodium arsenate; the formation of sodium sulphite is not 
regarded as possible. With limestone and with hme,. 
calcium arsenate is farmed. In all eases an appreciable 
proportion of the arsenic introduced remains in the melt. 

Another problem was the interaction of sand, soda ash 
and limestone. Only in certain proportions, when the- 
ratio Na a O : CaO was not less than 2 :1, was the product 
a uniform glass.—H. H. 8. 


Blasses; Investigation of surface devitrification of - 

under thermal after-treatment. C. J. Brockbank. Trans. 
Amer. Ceram. Soc., 1913, 15, 600—605. 

The physical and chemical changes which may take place 
in the surface layers of glass on reheating from the solid 
to the plastic state are due to volatilisation of alkali* 
with consequent production of silicates of higher silica 
oontent. If maintained at the critical temperature far 
several days, the change will proceed throughout the 
solid glass. Soda-lime silicate*, as meat liable to the- 
defeet, were investigated with regard to infiwenee at 
ihemioal oomposition on devitrification. Hie • attesting 
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point (m determined by the distorted reflection of a 
pointed steel rod poised vertically on the heated glass, 
and the dimming point was indicated by the disappear¬ 
ance of these reflections, the muffle being provided with 
a thormo-couple, The results show that magnesia, 
and still more alumina, are beneficial constituents of 
lass. The use of dolomite is of decided advantage 
n addition to its influence against devitrification, alumina 
In amounts above 3 per cent, greatly increases the viscosity 
of glass.—H. H. S. ' 

Clays, bauxites, and same related substances; Thermal 
analysis of ——. R. Wohlin. Silikat-Zoits., 1913, 1, 
228—229. 

The heating curves obtained by gradually raising the 
temperature of finely divided clays to 1300° C. (reached 
in 78 minutes) exhibit a more or lesB pronounced heat 
absorption at 660°—680° 0., corresponding to the loss of 
water of constitution, and an emission of host at 980° C., 
■due, in the author’s opinion, to physioal change (probably 
a riso in spocifio gravity). Both of these disturbances arc 
characteristic of tho clay substance, the evolution of heat 
being most marked in those casos in which pronounced 
absorption has been observed. Bauxites of the formula, 
A1,0„H,0, are characterised by an absorption of heat 
at about 540° C. and those of the formula, A1 2 0 3 ,3H 8 (), 
t>v an absorption at about 310° C. ; dehydration is com¬ 
plete at these temperatures, so the monohydrated oxido is 
•evidently not formed as an intermediate product in 
■dehydrating tho trihydrate, and, similarly, artificial 
aluminium hydroxide is completely dohydrated at a low 
temperature. With both typos, there is also often 
observod an evolution of heat at 1000° C., owing probably 
to increase of specific gravity. Bauxites of the supposed 
type, A1.0 s ,2H a O, are mixtures of the above, for they 
«xnibit absorption of heat both at 310° and 540° and 
at those temperatures only. The above characteristic 
behaviour of clay, A1.0 8 ,2Si0 2 ,2H 4 0, and of the two 
types of bauxite lias been applied to tho detection of 
tnese in minerals, and this method of thermal analysis is 
claimed to give more reliable results than arc deduced 
Irora ultimate chemioal analysis, besides being more rapid. 

—F. Sodn. 

• 

Clays and clay suspensions; Electrical conductivity of -. 

[Determination of soluble, salts.] A. V. Blciningcr and 
0. S. Kinnison. Trans. Amer. Ceram. Sue., 1913, 15, 
823—531. 

Soluble salts in clays may be rapidly estimated by 
determining tho electrical conductivity, which is approxi¬ 
mately proportional to the concentration of tho salts 
within certain limits. For unknown clays qualitative 
analysis should first be conducted, but the method is 
moommended ohiefly for the oontrol of slips to which 
■odium carbonate or silicate has been added for the 
.casting process.—H. H. 8. 

Clays : Effect of overbuming upon the structure, of - . 

A. V. Bleiningor and E. T. Montgomery. Trans. Amer. 
Ceram. Soe., 1913, 18, 71—88. 

Tub formation of vosicular structure in clays during 
'burning loads to the presence of pore space into which 
water cannot penetrate, and which therefore finds no 
-expression in absorption tests as commonly practised. 
■The magnitude of these “ blebs ” is of considerable and 
unfavourable influence on the properties of the burned 
material. Conditions of burning, such ns incomplete 
oxidation and too rapid firing, affect tho phenomenon, 
but when all precautions are taken, a certain amount of 
gaseous matter is given off by every clay, resulting in more 
or less permanently enclosed pore space. The inherent 
structure of the day and that imparted to it in mouldirg 
are important faotors. Some clays, on burning, develop 
vesicular structure long before thoir porosity aH measured 
in absorption tests approaches zero; others reaoh the 
stage of non-absorption and then form blebs rapidly. 
"The authors investigated the effect of overbuming rather 
than of normal conditions in order to ascertain the readi¬ 
ness with which different days became spongy and to 


determine how important a factor the enclosed pore space 
is in bringing about swelling. A definite rate of firing, 
a rise of 20° C. por hour, was maintained during all the 
tests. Pore spaoo was calculated from the dry and wet 
weights of specimen briquettes, and their true and apparent 
specific gravity. The results show that molecular changes 
still proceed after vitrification and that equilibrium is 
only reached when complete fusion has been brought 
about.—H. H. S. 

Clays; Function of time in vitrification of -. Q. H. 

Brown and G. A. Murray. Trans. Amer. Ceram. Soc., 

1913,18,193—218. 

Following the work of Bleiningor and Boys (this J. 
1911, 1384) days were heated to their maturing temper, 
atures at definite rates and the effect compared by means 
of porosity and shrinkage determinations. Before testing, 
tho sample discs were fired in a gas kiln to 850° C. until 
the days wore fully oxidised. The effect of time in tho 
firing of day products is of great importance. A rapid 
rato of firing requires a higher finishing temperature than 
a slower one. Tho highor tho content of fluxes the more 
marked will be the influence of the lime factor. General 
rules governing time-temperature relations are not possible, 
owing to tho fact that certain properties of days, such 
as thoir viscosity at kiln temperatures, vary widely 
according to composition and physical structure. Vesicular 
structure (sec preceding abstract.) is produced by excessive 
temperature and also by longor burning at lowor tempera¬ 
tures. The rate of burnjng must depend on tho character 
of the day and the sizo of the product to be tired. For 
most purposes rates of firing of from 10° to 36° G. )>er 
hour are suitable. Firing at constant rato cannot be 
appliod to practical work. Within 40° of tho minimum 
maturing temperature, the rato should bo lowered to 
10° C. per hour until the burn is finished. When uniformity 
of temperature cannot be obtained in s kiln, the minimum 
maturing point should be maintained until the day has 
reached the desired degree of density. The greater the 
tendency of a day to produce vesicular structure, the 
lower should be the burning temperature with a corre¬ 
sponding increase in time. For thiB purpose it is necessary 
to know tho temperature limits within which the time 
factor becomes effective. Every day should be studied 
by meanB of pyrometers, cones, and shrinkage and porosity 
determinations. —H. H. S. 

Felspar; A commercial method of testing -. J. Minne- 

man. Trans. Amer. Ceram. Soc., 1913,18, 101—111. 
THEcommon praotico of making cones of samples of new 
oonsignments of material and firing them in comparison 
with a cone of standard felspar is not justified by its 
results. The variation in deformation temperatures is not 
so great as is indicated by chemical analysis with regard 
to the content of the quartz impurity. If quartz be added 
to pure felspar, very little change in deformation is noticed 
until 15 per cent, is reached, after which deformation is 
decreased with increase of quartz. The author suggests 
that flint to the extent of 15 or 20 per oent. he added to 
the samples of folspar when making the trial cones. The 
fired oones should bo examined for colour and the presence 
of black specks.—H. H. 8. 

Felspar and a deformation study of some felspar and felspar- 
quartz mixtures. A. 8. Watts. Trans. Amer. Ceram. 
Soc., 1913, 18, 144—166, 

The potash spar of commerce, usually regarded as ortho- 
clase, is really micreciine. Deposits of pure albite (soda- 
felspar) do not oxist on a commercial scale, and the 
material on the market always contains small quantities 
of potash and lime. The relative influenoe of potash and 
soda bases in causing cones of felspar to deform was 
tested by various mixtures of miorocline and albite, 
Pure potash spar deforms at cone 10; tho most fusible 
member of the series oonsists of a mixture of 7 of albite 
to 3 of microoline, which goes down before oone 6; mix¬ 
tures containing 44—77 per oent. of albite to 63—21 of 
miorocline are all completely deformed before oone 6, 
but the i ate of deformation decreases as the miorocline 
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content increases. High soda content hence does not 
Indicate low deformation temperature, and the proportion 
of soda spar cannot be determined in this manner except 
by careful observation of the rate of deformation. Potash 
spars are very slightly affected by additions of quarts or 
flint; substitution of quarts for felspar up to 20 per cent, 
may be made without materially affecting the temperature 
at which deformation begins or is completed; substitution 
up to 35 per cent, docs not affect it more than half a cone. 
Mixtures of soda spar and quartz have in all cases more 
rapid rates of doformation than any mixture of potash 
spar and quarts. This property might be convenient in 
glazes where fluidity is desired, but would tend to cause 
warping in porcelain bodies. Soda spar-quartz mixtures 
do not deform at a lower temperature than pure soda spar. 
Ware made from soda spar gives a dead woody ring. In 
manufacture there is no advantage in introducing more 
than half the fluxes as soda spar.—H. H. S. 


Kaolin-felspar mixtures; Deformation study of -. 

H. Wilson. Trans. Amor. Ceram. Soc., 1913, 15, 217— 
232. 

Thk deformation of mixtures of pure microcline felspar 
and pure kaolin was studied. With pure felspar deforma¬ 
tion occurred at cone 9. With 2 and 3 per cent, of kaolin, 
deformation began later, but procoodod more rapidly, the 
end being reached oarlier than with pure felspar. With 
5 and 6 per cent, the rate declined to that of pure felspar, 
but doformation began and finished later than with the 
latter. At 9-~Jl per cent, of kaolin, deformation pro¬ 
ceeded at a more rapid rate than with any other mixing, 
though it began late. Beyond 10 por cent., deformation 
began and finished at higher temperatures as the quantity 
of kaolin was increased. The results indicated two 
eutectics, one in the region of 2—3 of kaolin and 98—97 
per cent, of felspar, the other with 9—11 of kaolin to 91—89 
per cent, of felspar. When kaolin was added to a 1:9 
mixture of quartz and felspar, there was most rapid 
deformation with 8 per oont., and next with 10 and with 
0 per cent, of kaolin. Hence felspar with both quartz 
and kaolin as impurities may deform either with or before 
pure felspar.—H. II. S. 


Tatr as a [pottery] body material. C. W. Par melee and 
G. H. Baldwin. Trans. Anier. Coram. Soc., 1913, 15, 
532—546. 

Commercial talc may be either talc or steatite. It can 
be substituted for clay in bodios in considerable quantities 
without affecting tho working properties. It has a decided 
influence, even in small quantities, in promoting trans- 
luoency and whiteness of ware. Talc promotes vitrifica¬ 
tion, which proceeds slowly and without the sudden fusion 
caused by lime, and it also increases tho toughness of the 
body as measured by abrasion loss.—H. H. S. 

Porcelain bod vs ; Viscosity of -. A. V. Bleininger 

and P. Toetor. Trans. Amer. Ceram. Soc., 1913, 15, 
328—337. 

The vitrification of ceramic bodies requires for its explana¬ 
tion two assumptions, the existence of surface tension 
tending to contract the mass, and a lowered viscosity or 
softening, which will permit the displacement and re- 
arrangement of the molecules. As a measure of viscosity 
the deformation under tensile strain was used. Specimens 
of porcelain bodies were made up of such shape that they 
could be hung from a fireclay grid and a weight attached 
to the bottom. Tho specimens txwsessed a cross-section 
of approximately 1 sq. in. after burning them to vitrifi¬ 
cation; their length was 4| ins., their width 11 ins., 
mould measurement. The load was applied to each bar 
after firing to cone 10, by means of a fireclay piece pro¬ 
vided with a groove into which fitted the bottom of the 

£ )roelain, and was maintained at 5 lb. per sq. in. Porce- 
iris tested embraced compositions of 35—50 per oent. of 
clay and 10—25 per oent. of felspar. Complete vitri- 
fioation, as indicated by the ink test, was not possible 
with lass than 19 per oent. of felspar. Excess of felspar 


proved undesirable, the viscosity being reduced. The 
higher tho clay content, the lees marked was the effect 
of felspar. A sharp line of demarcation appeared between 
bodies containing less and more than 45 per cent, of 
clay. The former possessed a very muoh higher tempera¬ 
ture ooeffioient of decrease of viscosity ana henoe were 
more subject to deformation, and accordingly undesirable. 
Under tensile stress at kiln temperatures, the strength 
of poroelain bodies was found to oe low, about 5 lb, per 
sq. in. with maximum elongation, and to be but a small 
fraction of tho tensile strength at ordinary temperatures. 
The permissible elongation under a load of 5 lb. per 
sq. in. appeared to be about 5 or 6 per cent.—H. H. S. 


Sanitary ware ; A process of making [engobes for ] —% 
J. B. Shaw. Trans. Amer. Ceram. Soc., 1913, 15, 
467—481. 

A description of the manufacture of sanitary ware with 
some experiments on the composition of tho intermediate 
engobe or slip. All slips were fired at cone 9. A clay con¬ 
tent of more than 40 per oent. required a felspar content 
of more than 15 per cent, to got sufficient vitrification 
at cone 9 unless more than 1 per cent, of lime was present. 
Lime could be introduced up to 10 per oent. in slips 
containing 40 per cent, of clay without attacking the 
overglazo or destroying opacity. Tho presence of lime 
assisted the start of vitrifioation but was not essential 
to jajood slips. More than 45 per cent, of felspar made 
a slip too vitreous and likely to oraze, and similar results 
were obtained with less than 40 por cent, of olay and 
more than 15 per cent, of felspar. The following limits 
are assigned for satisfactory slip: felspar 20—45, flint 
10—40, china clay 30—00, calcium carbonato 0—10 per 
cent.—H. H. 8. 


Refractory bodies ; Development of special -. E. T. 

Montgomery. Trans. Amor. Ceram. Soc., 1913, 15, 
606—619. 


Refractory bodios are of two classes; those which have 
high thermal conductivity and low coefficient of expansion 
inherent in their constituents, and those which have an 
open porous structure of just the proper density to con¬ 
duct heat with the least detriment to the body. The 
former class, which includes fused magnesite, fused 
alumina and fused quartz, is tho safer. The latter class 
may be made from combinations of alumina, kaolins and 
ball clays. The Marquart pyrometer tubes, inner and 
outer, have the approximate composition: 30 percent, of 
oaloinod alumina, 30 of raw ball olay, and 40 of calcined 
clay for the inner, and 40 per oent. of calcined alumina, 
30 of raw ball clay, and 30 of burnt clay for tho outer 
tube. Tho body is glazed with a refractory glazo to make 
it impervious, and has an absorption of 13*7 per cent. 
Various bodies were made up with fused magnesia, burnt 
alumina and kaolin respectively as rofractory elements, 
and with a percentage of ball clay to render tnem plastic 
enough to be formed into tubes by means of a die. The 
magnesia trials gave the best results, followed by those 
of alumina and then of kaolin. A mixing particularly 
recommended is : ball olay 30, kaolin 55, fused magnesia 
15 parts by weight. Fired at cone 12 it is impervious 
to gases without a glaze, does not absorb liquids and 
withstands sudden cooling.—H. H. 8. 

Tile ; Production of a pink vitrified floor -. R. Heid- 

ingafeld. Trans. Amer. Ceram. Soc., 1913,15,140—143. 


The tile body was vitrified at oono 11, and the best pink 
was obtained from a mixture of Fe,O t 1, Al,O a 90, and 
Cr a O a 9 per cent., mixed as a stain with 10 times 
its weight of the body-mixing : 64 per oent. of spar, 5 of 
flint and 31 of kaolin. The pink thus obtained could be 
darkened to ruby by substituting 5 per cent, of calcium 
phosphate for 5 per cent, of alumina in the stain composi¬ 
tion. The oaloium phosphate probably acted as a flux, 
bringing out at cone 11 a dark pink which would have 
been produced without its use at a higher temperature. 




Cl. VIII—GLifSty CERAMICS. 


[Jtn. U, 1M4. 


Hydrant silicates formed under steam pressure. L. &, 
Barringer. Trans. Amer. Ceram. Boo., J913, 15, 
1*5—139. 

For insulating waro similar to that described in Eng. Pat, 
19,035 of 1905 (this J., 1906, 700), it was found that a 
high percentage of Rilica was desirable and also that an 
inert fibrous material like asbestos was necessary to impart 
mechanioal strength. A suitable mixture oonsists of 30 
parts of slaked lime, 45 of flint and *5 of asbestos. It is 
shaped by presses, dried, subjected to steam pressure of 
not less than 135 lh. per sq. in., and again dried, when the 
pieces are ready for use. A pressure of 150 lb. per sq. in. 
for about four hours gives the best results. Other oxides 
and hydroxidos than those of calcium gave varying 
results. Zinc, magnesium and lead oxides gave good results, 
as also did manganitc. Of these hydrous silicates of 
oaleium, magnesium, zinc and lead, that of ealcium had 
the highest disruptive and mechanical strength and the 
highest absorption. The formula for the substances were : 
CaO,8iO,,0-54 H.O: MgO.SiO,, 0-45 H,0; ZnO.SiO,. 
0-05 H,0; the lead compound giving a doubtful result, 

—H. H. S. 


Crating of white ware ; Method of testing [delayed] - H. 

Harkort. Trans. Amer. Ceram. Soc., 1913,15,368—372. 
Warn crazed on coming from the kiln is not so serious an 
item of loss in manufacture as ware which crazes after 
an interval during which it may have been despatched 
and put into use. For this delayed crazing the author 
suggests the quenching test, A drying oven was heated 
by electric current with the greatest possible uniformity 
by means of wire winding. Heating was accomplished 
gradually in order that the piece should acquire the 
temperature indicated by the thermometer. 'The piece 
was then quenched in cold water. If crazing did not 
resnlt, the tost was repeated at a temperature 10° C. 
higher. Ware which had a quenching temperature limit 
of 120° 0. crazed in a few days ; of 150°, in three or four 
months; of 160°, in 15 months; over 170° C., crazing 
seldom resulted in the period of observation, 21 years. 
Variations up to 20“ C. were observed from different 
thicknessos of glaze, tho thicker glaze rupturing the more 
easily. Another method of conducting the quenching 
test oonaisted in reposting it at a fixed temperature, say 
120° C., until crazing occurred. The results agreed with 
those of the previous method. Ware which failed at 190“ 
was not crazed after 15 repetitions at 120“ <!.—H. H. S. 

Underglazr colours containing chromium ; Effect of zinc »« 

-. F. K. Pence. Trans. Amer. Ceram. Soc., 

1913, 15, 118—124. 

An inference by Heubach (this J., 1912, 1129) that the 
green developed by chromium is not destroyed by the 
presence of zinc in the stain, as it is by zinc in the glaze, is 
not confirmed by the author. Whether a mixture of zinc 
oxide and chromium trioxido be fired alone or with the 
normal constituents of glaze-stains, such as silica, alumina, 
and boric oxide, the green is destroyed in the stain as 
actively as in a glaze. The tint obtained is determined 
by the composition of the stain, and varies from brown 
to grayish pink.—H. H. 8. 

Mail glazes. F. K. Pence. Trans. Amer. Ceram. Soc., 
1913, 15, 413—419. 

The theory advanced previously (this J., 1912, 1128) 
that mattness is due to crystallisation from a glass matrix, 
was confirmed by microscopic examinations at different 
stages of development of the glaze. The evidenoe indicated 
that in true matte the glaze behaved in every w|y analogous 
to a bright glaze, except that all of the components did 
not always enter into solution and that on cooling segre¬ 
gation of orystals took place. The best way of obtaining a 
matt glaze was found to consist in facilitating mast 
effectively the process of solution and subsequent crystal, 
liaatipn. Special types of matt glaze might be produced 
by different phenomena, such as vesicular structure, but a 
causal relation was found to exist between crystallisation 


and the production of true matt glazes. In the ease of 
calcium-alumina and barium matt glazes the crystals 
were very tiny and in some cases did not amount to more 
than 20 per cent, of the mass, whilst presenting a smooth, 
matt texture. Zinc matt glazes exhibited relatively 
large crystals and correspondingly coarse texture. Barium 
matt glazes have hitherto been regarded as due to 
immaturity, but the author succeeded in obtaining a true 
matt from tho formula : 0-15 K,0, 0-05 ZnO, 0-15 PbO, 
0-30 CaO, 0-35 BaO, 0-25 Al,O a , 1-88 BiO» the glaze being 
fired at oone 02.—H. H. S. 


Leadless enamels [on cast iron], H. F. 8taley and G. P. 

Fisher. Trans. Amer. Ceram. Soc., 1913,16, 620—627. 
Experiments were made by eliminating lead from a 
commercial oast iron enamel, and by converting a leadless 
sheet steel enamel into one for cast iron. Tho latter 
method was unsatisfactory, enamels for sheet steel being 
too refractory and too high in fluorides; crazing resulted 
if the fusibility was brought to the desired pitch. It was 
not possible in all cases to stop crazing by decreasing 
fusibility. The following four recipes are recommended 
for leadless enamels, the figures applying to the raw 
mixings :— 



Felspar . 
Fluorspar 
Borax .. 



SnO, .... 
Cryolite .. 
Boric acid 


422-0 

430-0 

410 

410 

122-5 

154-5 

— 

— 

161-0 

151-0 

241 

| 241 

80-8 

107-0 

— 

-— 

27-4 

27-4 

27 

27 

00-3 

90-3 

— 

1 - 

20-9 

— 

— 

— 

150-0 

110-0 

— 

125 

88-0 

83-0 

80 

80 

— 

— 

120 

120 

— 

— 

443 

222 


The felspar used contained 10-8per cent. K,0 and4 -44 Na,0. 
All fluxing oxides in common use except lead oxide and 
boric oxide gave a matt finish in enamels when used in 
excosive amounts. Crazing was liable to occur if the 
fluorides exceeded 15 per cent, of the weight of the melted 
glass.—H. H. S. 


Lead in the ceramic industry; Problem of L. 

Petrik. Sprechsaal, 1914, 47, 1—3. 

The solubility of lead glazes is tested by official methods 
which vary somewhat in different countries. The German 
method is to heat for half an hour with a 4 per cent, 
solution of acetic acid. In the English method, solubility 
is tested at ordinary temperatures in 0-25 per cent, hydro¬ 
chloric acid. The method proposed by the author con¬ 
sists in digesting 5 grms. of the finely ground substance 
for one hour in an Erlenmeyer flask with 150—200 c.c. 
of 0-33 per cent, hydrochloric acid at 37“—40° C. Sodium 
acetate is then added to promote settling, and to dissolve 
lead chloride. The residue after filtration is also washed 
with sodium aoetate solution. Lead is then estimated as 
sulphate. In a comparison of these methods, a glaze 
which had a solubility of 0;17 per cent. PbO Ire the 
English method, yielded 0-25 by the German and 0-56 
bv the author’s method. As low solubility can only be 
obtained in glazes containing a high percentage of lead 
by fritting some of the constituents, a series of frit* was 
tested. The frits contained a constant molecular propor¬ 
tion of 0-75 PbO, 0-12 A1,0,, and 2-4 SiO, and varying 
amounts of lime, potash, and boric anhydride. With 0-2$ 
CaO, 0-05 K,0, the solubility was 0-57 per oent. (Petrik) j 
addition of 0-125 B.O, to the frit gave 0-79; of 0-25 B,0„ 
2-54; of 0-376 B,0„ 7-02 per oent. When the lime and 
potash proportions were reversed, i.e., with 0-05 CaO and 
0-20 K,0, solubility was 3-42 per oent.; addition of 0-25 
B.O, gave 5-95; of 0-375 B,O a , 12-88 per cent. PbO. 
The first frit of the series was accordinghr the best, viz., 
that of the formula 0-75 PbO, 0-20 CaO, 0-05 K.O, 0-12 
A1,0„ 2-4 8.0..-H. H. 8. 
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PATENT8. 

Mica sheets; Process and apparatus for making -. 

Meirowski und Co. Akt-Ges., Porz on Rhine, Germany. 
Eng. Pat. 15,568, July 6 , 1913. Under Int. Coftv., 
July 22, 1912. 

To overcome the adhosion of lumps of split mica and to 
separate them into single flakes which can be applied 
to an adhesive backing, the split mica lumps are 
introduced into a rotating siove drum. When sufficiently 
separated the flakes pass individually through the mesheH 
of the sieve drum on to the adhesive backing, or on to a 
wire-gauze or finely perforated carrier band.—W. C. H. 

Kilns or apparatus for drying china clay and other materials. 
The Oil-FIamo Furnace Co., Ltd., London, and E. 
Buchholtz, Harrow. Eng. Pat. 29,065, Dec. 17, 1912. 
To obt ain more uniform heating of tho floors of drying kiln?, 
a central flue extends from each of the furnaces located 
at the front of the kiln to tho roar of the kiln under the 
floor. The flue is closed at its rear end ami is provided 
with oponings in its side walls adapted to conduct heating 
gasos from the furnace to flues extending laterally and 
communicating at their outer ends with collecting flues 
arranged parallel to the central flue and connected with 
a main outlet flue*. The oponings in the flues may increase 
in size as their distance from the furnace increases.—H. II. & 

Crucible. G. N. Joppson, Assignor to Norton Go., Wor¬ 
cester, Mass. U.S. Pat. 1,081,535, Dec. 16, 1913. 

A porous cruciblo or container has glazed and unglazed 
portions which are isolated from each other by a septum 
of glazing composition. —H. H. »S. 


Refractory composition. Cl. N. Jeppson, Assignor to 
Norton (Jo., Worcester, Mass. U.S. Pat. 1,081,536, 
Dee. 16, 1913. 

Previously fined alumina is mixed in a loose, dry state 
with a small quantity of a refractory binding material. 
The mixture forms with water a plastic mass which is 
capable at high temperatures of binding previously 
burned portions of like composition without fluxing thorn. 

—H. H. S. 

Glazed refractory article [crucible]. A. T. Malm, Assignor 
to Norton Co., Worcester, Mass. IJ.S. Pat. 1.081,542, 
Dee. 16, 1913. 

A crucible or other article comprised of alumina and a 
ceramic binding material is covered with a porcelain glaze 
having a coefficient of expansion closely approximating to 
that of the body —H. II. S. 


Enamel ; Prou -ot for dulling - - v A. J. Schuler, Ham¬ 
burg. Germany. Eng. Pat. 28,679, Dec. 12, 1912. 

An enamel mating of ordinary composition is first fired 
upon the article, and then a second coating of enamol 
is fired on, which is prepared by intimately mixing together 
ordinary enamel ingredients comprising about equal 
proportions of alkali and silica, fusing them to form 
a vitreous mass, which is ground and mixed with an almost* 
equal quantity of rawsilicious materials. To give surfaces 
suitable for writing with pencil, graphite or chalk, mag¬ 
nesium carbonate, borax or soda is mixed with the materials 
of the second coating.— W. C. H. 


Porous article. U.S. Pat. 1,081,573. See XXIII. 


IX.—BUILDING MATERIALS. 

Portland cement; Properties of - as affected by different 

burning temperatures. P. H. Bates. Trans. Amer. 
Ceram. Soc., 1913, 15, 420—443. 

Increase of lime in the raw mixing caused increase of 
tricalicum silicate and aluminate, accompanied by decrease 


* 

of caloium orthosilicate and disappearance of the com¬ 
pound, SCaO.SAljO., but to bum the material containing 
higher lime required a higher temperature. Investigation 
of various mixtures fired to the temperatures 1100 °, 1200 °, 
1300°, 1350°, 1400°, 1450°, and 1600° C., was carried out 
with regard to changes in constitution of the resulting 
clinker and also concerning physical properties of the 
comont. With increaso of temperature there was an 
inorease in tho amount of SCaO.SiO,; alumina tended 
to pass into 3CaO,Al f O„ and iron oxide entered into 
the orthosilicate, colouring it brown and apparently pre¬ 
venting inversion of the /3- to the 7 -form on cooling. 
There was but slight change in strength beyond the tem¬ 
perature at which satisfactory material was first obtained. 

—H. H. S. 


j 

i 


Ultramarine; Behaviour of - in cement ware. K. 

Haerting. Z. angow. Ohem., 1913, 28, 800. 
Ultramarine used for colouring cement ware is gradually 
docolourwed in tho interior of the mass, although the 
exterior remains apparently unaltered. This takes place 
more rapidly in tropical regions. In a six-year old 
building the surface of some coloured cement plates 
became covered with a deposit which proved to be almost 
pure sodium sulphate. Undor the deposit tho plate 
appeared unaltered, but tho coloured layer was found to 
extend to a depth of only 0-2 mm., the remaining 2-5 cm. 
having been completely decolourised.—A. S. 


Cast-iron ; Concrete-covered -, a new structural material. 

F. von Emperger. Stahl u. Eison, 1913, 33, 1803—1808, 
1972—1979. 


An account is given of the use of beams of cast-iron with 
a covering of reinforced concrete in bridgo- and building- 
construction. Tho total diameter of the beams is twice 
that of tho iron cores. It is claimed that with such beams 
the great strength under prossuro of cast-iron can be 
utilised, without the disadvantage of its brittleness. 

—T. St. 


Gypsum; Calcining of -. L. C. Snider. Eng. ami 

Min. J., 1913, 96, 1220. 

In tho continuous Cummer process, a rotary kiln is used 
through which gypsum crushed to nut size passes in about 
ten minutes. When discharged it has a temperature of 
260° 0 ., and it is stored in brick bins in which it acquire! 
a uniform temperature to produce plaster of the right 
quality. This is pulverised and sifted. The continuous 
process requires less fuel and power than the older process. 

—W. R. S. 


SI ay a ; Study of some calcareous and magnesian -. 

A. V. Bleiningcr, G. H. Brown, C. S. Kinnison and 
A. A. Klein. Trans. Amer. Ceram. Soc., 1913,15, 547— 
569. 

The production of slags for building purpoeos where 
better materials aro not available is suggested as an 
independent industry. Suitable compositions should not 
contain less lime than is represented by 56 per cont. of 
limestone to 44 of shale or 52 of dolomite to 48 of shale 
per cent. Tho dolomitio slags slnw greater fluidity, 
crystallise more readily and are superior in hardness and 
toughness. Impure stones, rejected for lime making, are 
suitable for this industrial application. The basic slags 
of the limestone series are coarser in grain than tho corre¬ 
sponding dolomitio slags, and have higher indices of 
refraction.—H. H, S. 


The Dunn pulverised coal burner. Roush. See IIa. 

f 

Patents. 

Portland cement; Manufacture of -. G. T. Hill, 

Norwood, Transvaal, and C. G. Stone, Johannesburg. 
Eng. Pat. 5908, March 10, 1913. 

From 1 to 10 per cent, of magnesium silicate (as soapstone, 
steatite, etc.), is incorporated with Portland cement 
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preferably by grinding with the clinker. Mortar made 
with the product is said to be stronger and more water¬ 
proof than that mado with ordinary cement.— F. Sodn. 

Waterproof cement and method of making. R. Schuler, 
New York, Assignor to The Gibraltar Stone Co. U.S. 
Pat. 1,081,155, Dec. 9,1013. 

A mixture of Portland cement, alum, a soluble soap, 
puzzuolana cement, and slaked lime. The Portland 
cement (200 parts) is preferably mixed in separate jMirlions 
with the alum (3 parts), potash soap (3 parts), puzzuolana 
cement (28 parts), and lime (24 parts), and the portions 
are then mixed together. F. Soon. 

Artificial Atones ; Method of and menus for manufacturing 
— . G. Hidoux and .1. Bcrnhcint, Paris. Eng. Pat. 
7002, March 22, 1913. 

The incombustible waste from house refme, or the slag 
from destructors, or a mixture of both, is ground “ as 
finely as normal commercial conditions permit,” mixed 
with green calcareous or other clay, previously dried and 
sifted, the mixture moistened with a jet of water or of air 
charged wit h atomised water, or of steam, moulded under 
pressure and finally baked at 950' 1 to 1000° C. Suitable 
proportions are 05 to 75 per cent, by volume of incom¬ 
bustible waste, 35 to 25 of clay, ami 8 to 10 per cent, of 
water. The plant used comprises a millstone grinder, 
a sieve, and a hopper provided with a distributor for 
dealing with the incombustible matter, a disintegrator, 
a dryer, a millstone grinder, a sieve, and a hopper provided 
with a distributor for the clay, a mixer provided with 
spiral wings for mixing the incombustible waste with the 
clay, a grinder, a sieve, a hoppei and a moulding press. 

Lithographic stone ; Manufacture of artificial - . V. 

Horeng, Brussels. Eng. Pat. 12,040, May 30, 1913. 
Under ini. Conv., May 30, 1912. 

Equal weights of two or three kinds of Portland cements 
(obtained from different manufacturers), trass, and oolitic 
limestone (such as French stone or Euvillo stone), are 
mixed and sifted before being introduced into a perforated 
mould where the mixture is first compressed in the dry 
state and then immersed in water in which it is maintained 
under a high pressure, about 135,000 kilos, per sq. m., 
until completely impregnated. As the volume of the mass 
cannot increase, air is expelled, and the stone so formed 
is hardened from the centre to the periphery by remaining 
in water for at least three months, after which it. is dried 
very slowly in a damp room protected from currents of 
air. -H. H. S. 

Fireproofing comjMsilion. W. A. Hall, New York, Assignor 
to William A. Hall Lumber and Fibre Co. U.S. Pat. 
1,080,900, Dec. 9, 1913. 

An alkaline mixture, made from approximately equal 
proportions of a salt having tireproofing properties and 
an acid reaction and a salt having an alkaline reaction, 
especially from ammonium sulphate and trisodium 
ph usphate.— F. Soi>n. 

Wood ; Apparatus for preserving -. G. B. Shiplev, 

Milwaukee, Wis. U.S. Pat. 1,081,158, Dec. 9, 1913.* 

A MKASUKiNu Link, which mav be supported on a weighing 
machine, is connected, on the one hand, with a retort 
for the wood and, on the other, with a source of preserva¬ 
tive fluid. Means are provided for conveying fluid to the 
tank for weighing; for producing uniform pressures 
(above atmospheric) in the tank and retort; for conveying 
the weighed fluid to the retort, and additional fluid at a 
pressure above that obtaining in the retort; and for 
allowing the excess fluid from the retort to return 1o the 
tank for re-weighing, and thence to the source.— F. Sodn. 

Refractory materials ; Treatment of - and apparatus 

therefor. G. Weintmub and H. Rush, Lynn, Mohs., 
U.S.A. Eng. Pat. 20,348, Sept, 6, 1912. Under Int. 
Conv., May 28, 1912. 

See U.S. Pat. 1,071,488 of 1913; this J., 1913,044.—T.F.B. 


Refractory materials. British Thorason-Houston Co., Ltd., 
London. From General Elootric Co., Schenectady, 
U.S.A. Eng. Pat. 29,389, Dec. 20, 1912. 

See U.S. Pat. 1,072,413 of 1913; this J., 1913,1070.—T.F.B. 

Hydraulic cement; Process for the manufacture of a -. 

C. L. Carlson, Stockholm. Kng. Pat. 2239, Jan. 28, 
1913. Under Int. Conv., Aug. 49, 1912. 

See Fr. Pat. 452,399 of 1912; this J., 1913, 659.—T. F. B. 

Mortar ; Process of manufacturing a waterproof -. A. 

Markus, Assignor to A. Pr6e, Dresden, Germany. U.S. 
Pat. 1,082,035, Dec. 23, 1913. 

See Fr. Pat. 446,375 of 1912; this .1., 1913. 144. -T. F. B. 


X.—METALS ; METALLURGY, INCLUDING 
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Dry Hast ,* Economy of ——. J. von Ehrenwerth. Iron 
and Steel Inst., May, 1913. 

Calculations showed that the percentage economy of 
fuel due to reduction of the moisture of the blast from 
15 to 5 grms. per kilo., without considering the consequent 
reduction of temperature of the waste-gases, ran between 
6 and 11 ; and that due to the lowering of temperature of 
the waste-gases lietween 3 and 15. The total economy 
was from 9 to 25 jM?r cent. The economy of drying the 
blast, is greater the lower the temperature of the blust 
and the higher the original temjierature of the waste 
g'Hes. There being less fuel charged, the total volume of 
material, and hence the volume of blast, per unit of pro¬ 
duction, is less; thus the blowing engine and stoves can 
cope with a larger production, and the furnace yield is 
increased. The temperature in the melting-zone is 
raised, and not only is the melting accelerated but the 
silicon is increased and the sulphur lowered. The advan¬ 
tages are, however, dependent on local conditions, being 
greatest in the case of furnaces working with high tem¬ 
peratures both of blast and waste-gas, as in making 
ferromanganese, ferrosilieon, or ferrochrome, and in 
places where the atmosphere is moist.—.1. T. D. 

Cast iron ; The magnetic properties of - . E. Gumlich. 

Stahl u. Kisen, 1913, 33, 2133—2136. (See also this J., 

1912, 539.) 

Mancank.sk and combined or dissolved carbon all reduce 
the permeability of iron. For dynamo-iron, therefore, 
these elements should be kept as low as jiossible, and 
silicon should bo present only in sufficient amount to 
bring about separation of carbon as graphite. It is 
desirable, after easting, to anneal and eool slowly. For 
permanent magnets, in which high coercive strength is 
desired, carbon in solution is most advantageous, the best 
results being obtained with 0 1*2—1*5, Mn 1—2 per cent, 
with little or no silicon, and a hardening temperature of 
850° to 900° C.-T. St. 

Steel; Studies in the cold flow of -. P. Longnniir- 

Iron and Steel Inst., May, 1913. 

Three annealed Rteel rods, 0-201 in., 0*214 in. and 0*212 in. 
in diameter, and containing resjieetively C 0*10, 0-48 and 
0S9 per cent.; Mn 0*89, 0*87 and 0*78; Si 0*06, 0 058 
and 0*07; S 0*103, 0-039 and 0*035; P 0-307, 0-050 and 
0-040, were drawn down by successive reductions of 
0-001 n. until they would not admit of further cold flow. 
The maximum stress values of the steels, originally 35-98, 
43-48 and 50*87 tons per sq. in. in the rod, were increased 
to 75-63, 90-0 and 104-0 tons, res pec lively, by reduction 
to a thickness of 0-072 in.; after further reduction to 
0*024 in. in the first and 0*056 in. in the recond sample, 
the values were 112*0 and 100*0 tons persq.in respectively. 
In the case of a steel containing C 0*25, Mn 0*35, Si 2*50, 
S 0*025, P 0*020 and A1 0*75 per cent., which was drawn 
down from 4- to 20-gauge under commercial conditions 
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(the reduction per pees varying from 0'04 in. to 0-008 in.), 
the original maximum stress of SO-28 was increased to 
74-6 toiw per sq. in. A aerieti of six crucible steels—con¬ 
taining C 010 to 1-47 per cent., and normal amounts of 
Mn, Si, S and P—were reduced to 25-gaugo wire by means 
of light draughts and frequent annealings. Up to 0*20 
per cent. C the maximum stress values of the wires (about 
46 tom per sq. in.) were about double those of the annealed 
roils ; from 0-75 per cent. C onwards the maximum stress 
values of the wiros (52—00 tons per sq. in.) although not 
differing materially from those of the rods as rolled, were 
about 50 per cent, greater than those of the annealed rods. 
In the higher carbon ranges the resistance to torsion of 
the finished wire as compared with that of the rolled or 
annealed rod was very markod. From a study of the 
evidences of polishing action exhibited by tno outer 
surfaces of drawn wires, the author is of opinion that 
fleilby’s theory (analogy with the mobility of a liquid) 
cannot be sustained, since the vitreous or non-crystalline 
form is not attained by cold drawing or rolling. As 
regards the read just men t of structure by annealing after 
cold working, it is pointed out that the crystals do not 
regain their original size but lieoomc permanently smaller 
as the diameter of the wire diminishes. The causes of 
cracking and cupping during drawing are discussed in 
some detail; and, in. connection with the latter pheno¬ 
menon as caused by segregation, an account is given of 
experiments made with a number of composite bars each 
of which contained a core of steel having a different 
composition from that of the surrounding metal. 

—W. E. F. P. 


* 

Cyanidation ; Slimes agitation for -. H. A. Megraw, 

Eng. and Min. J., 1013, 98, 1161—1164. 

The more important agitation processes are reviewed. 
Agitation was originally performed by means of com¬ 
pressed air injected through portable or fixed pipes. 
Meohanical stirrers were next introduced, the best device 
being a central vertical shaft provided with arms halfway 
down the tank and swinging rods weighted with iron 
suspended from the lowest arms. Centrifugal pumps 
taking away oulp from the bottom and throwing it back 
at the top of the tank insure thorough mixing. In another 
form of stirrer the central shaft and horizontal arms are 
hollow and serve to force air through the liquid. In the 
Hendryx agitator the central tube is rather large and 
contains a turbine which forces material upwards and dis* 
charges it at the top. Mechanical stirring is dispensed 
with in air agitators such as the Pachuca tank, tho principle 
of which is similar to the Hendryx, but the flow of pulp 
is accomplished by compressed air. The working oost is 
rather high, and there is a tendency for sandy material to 
settle. In the Parral tank the air discharges are set 
tangentially, causing a rotary motion. The Trent, agitator 
has hollow arms through which the pulp is forced out into 
the tank, thus causing the arms to rotate. The Dorr 
machine has a central hollow shaft carrying two inclined 
arms which move the pulp toward the lower end of the 
shaft, through which it is taken up and discharged at the 
top. Th(^ addition of oxidising agents has been aban¬ 
doned almost everywhere: the essential thing being to 
keep slime pulps agitated.—W. li. S. 


[Iron and steel | Su-calU d “ crystallisation through fatigue." 

F. Rogers. Iron and Steel Inst., Sept,., 1013. 

The crystalline structure frequently exhibited by wrought 
iron or steel which has failed in service by reason of 
repeated stress does not appear to bo the result of fatigue, 
since in every case of such failure coming under the 
author’s notice a fracture of similar appearance could be 
obtained in an unfatigued part of the metal. Examples 
of tho failure of wrought iron are given in which such 
crystalline structures, in both the new and the fatigutd 
metal, were due to the prt sence of low-grade iron or steel 
scrap.—W. E. F. P. 


Iron and steels; Transformations of - at high tern- 

1(M326 133V H ° n<ia ,UUl H ’ Takftgi * Rt v - mt > 1913 * 

Pure iron, tungsten steel (VV 5 and 0 0-6, per cent.) and 
eleven carbon steels ((’0-14—1-50, ,Si 0-05—0-34, Mn 0-27— 
0-67, P 0-010 -0 051, S 0-014—0-044, C!u 0 05-0 13, tier 
cent.) were heated and allowed to cool under conditions 
permitting observ ution by magnetometric methods of the 
changes occurring more, particularly between the tempi-ra- 
tures of 700' and 800° (!. YY T ith pure iron, the trans¬ 
formation /*-> a was found to correspond to a small tem¬ 
perature interval, which, like that, of y-+a, increased with 
the carbon content of the material. No sensible evolution 
of heat occurred during either of those transformations in 
the caw* of the steels; but during the eutectic separation 
of a-iron and the iron-cementite solid solution (which 
occurred at a temperature 30°-^0 u (’. higher when heating 
than when cooling) the magnetism of the samples increased 
and heat was evolved. Reealescenee in steels thus 
appears to be due to the separation of the solid solution 
anri not to the polymorphous transformation 0-s a or y-+a. 


Iron ; Rutting of - in water. W. A. Bradbury. Chon 

Nows, 1913, 108, 307—308. 

Exfbeimknts are described in support of the view the 
and Sarhon' T n T“j er " <hie to delved oxygo 

SSr." tSi.^!W w “ - 


Magnetite in mattes and slags. J. W. Bennie. Eng. and 
Min. J., 1913, 96, 1213. 

Fhf. reaction FeS-fl0Fo a O3 — 7Fe s O,-j-S0, is stated to 
occur in the roasting of sulphide ores and probably also 
in blast and reverberatory furnaces (this J., 1913, 1111), 
while the reaction 3FeS+50, = Fe ,0,+3SO „ takes place 
in pyrilic and partial pyritic smelting. Ferrous sulphide 
reduces both ferric and magnetic oxides to the lowest 
oxide if tho temperature is sufficiently high; a fall in tho 
tomjiorature of the furnaeo therefore causes an increase 
in the quantity of magnetite, and this has been observed 
repeatedly in practice. Only a small amount of magnotito 
is formed through oxidation of ferrous silicate in the blast 
furnace; most of it is derived from the oxidation of 
ferrous sulphide below the temperature of formation of 
ferrous silicate. (See also this J., 1913, 738.)—W. H. S. 

Zinc smelting; By-products in electric -. W. M. 

Johnson. Eng. and Min. J., 1913, 96, 1167—1169. 
Experimental smelting has been in progress for some 
years post at Hartford, Conn., U.S.A. The results so far 
obtained indicate that olootric smelting is advantageous, 
where tho retort process fails, i.e., with complex sulphide 
oros. The cost of roasting is reduced, as tho object is to 
leave enough sulphur in the ore to combine with tho 
oopjHir and iron. Besides spelter the process yields 
copper matto and lead bullion containing the gola and 
silver. The slag produced is extremely poor in values. 

—W. R. 8. 

• 

Pulverised coal; Use of ■-, in metallurgical furnaces. 

J. lord. Proc. Engineers’ Soc. of W. Pennsylvania 

1913, 29, 363-417. 3 ’ 

The coal (slack) employed for puddling-, heating-, and 
other furnaces at the works at the American Iron and 
Steel Manufacturing Co., Lebanon, Pa., oontains M 
per cent, of moisture, 33-2 of volatile matter and 9-6 of 
ash. After being dried, it is ground in horizontal (tube) 
or upright mills until 96 per cent, will pass through a sieve 
of 100 meshes per sq. in. (over 80 per cent, of the product 
will pass through a sieve of 200 merhes per sq. in.) and 
conveyed through pipes to the storage tanks of the 
respective fumaoes, to which it is subsequently delivered 
at a uniform rate, and under an air-pressure of about 
1/16 lb. per sq. in. at the furnace mouth, by means of an 
adjustable “burner” of the screw-conveyer type; a 
low air-pressure is employed to minimise the destructive 
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effect* of the projected fuol upon the interior of the 
furnace. The coal should contain at least 30 per cent, 
of volatile matter and not more than 0-5 of moisture or 1 
of sulphur; the bulk of the ash is eithor deposited at the 
bases of the stacks or collected in the latter by moans of 
suction-fans; the furnace charges are not adversely 
affected by the small amounts of ash which setlle upon 
them. The average cost of preparing and delivering the 
fuel to the furnaces did not exceed 60 cents (2s. Id.) 
p»r ton of pulverised coal produced in 1912. In four 
furnace* employed for the production of high-grade 
puddled bar from grey forge pig iron, the maximum 
and minimum consumptions of pulverised coal per ton of 
puddled bar were respectively 1472 and 1169 lb. over 
u ]>oriod of two months; during the same period, the 
maximum and minimum amounts of fuel required for heat¬ 
ing iron piles for rolling were 670 and 516 lb.,respectively, 
per gross ton of rolled bars. In discussion W. A. Evans 
stated that danger arising from explosion or spontaneous 
combustion of dry, ]x>wdeml coal, could be avoided by 
keeping the material in motion and not allowing it to 
remain in the storage-bins for longer than a week. Owing 
to the volume of flume produced, furnaces for pulverised 
coal require about- 4 times as much combust ion-space as 
ordinary grate furnaces, and this should he entirely free 
from metallic cooling surfaces. Ash trouble may be 
minimised by the use of high-grade coal, by employing a 
bod of cinders in the combustion chamber, and by regulat¬ 
ing the temperature of the Hues to prevent deposition 
of slag; chequer-work is considered unsuitable for this 
method of firing. The use of jxiwdered coal is stated 
to l»c more economical than that of producer gas or oil 
t > the extent of about- 25 per cent, in the former, and 
probably much more in the latter, cum*. —W. K. P. P. 


Sodium amalgam and water ; Interaction of -. H. B. 

Baker and L. H. Parker. Action of variously treated 
*oalers on sodium amalgam. L. H. Parker, ('hem. Soc. 
Trans., 1913, 108, 2060—2073. 

Water condensed from steam which had been passed 
through a red-hot tubo was found to act with a strikingly 
slower velocity on sodium amalgam than did ordinary 
distilled water. The activity of ordinary water was 
probably due to the pretence of traces of hydrogen peroxide, 
which passed over during distillation but were destroyed 
by sui>erheating the steam. Water which had been 
exposed in sealed Jena-glass flasks to the action of metals 
(copper, silver, platinum, mercury, and aluminium) 
exhibited increased activity towards sodium amalgam, 
especially in the cate of aluminium. It is suggested that 
during the prolonged contact of the metals with water 
and dissolved oxygen small amount of hydrogen peroxide 
was formed, although not detectable by the ordinary 
colour tests. The aclivity of water which had been 
exposed to radium bromido (a treatment known to trans¬ 
form the water partially into hydrogen peroxide) was in 
every ease greater than that of the same water untreated. 

—F. SoDN. 


Mineral production of the United Kingdom in 1912. Board 
of Trade J., Jan. 8, 1914. [T.R.J 

The following table, showing the quantity and value 
(definitive figures) of the minorals produced in the United 
Kingdom in 1912,'as compared with 1911, is taken from 
the General Report with Statistics on Mines and Quarries, 
1912, Part 111. 


Description of Mineral. 


Alum shale . 

Arsenical pyrites. 

Arsenic. 

Barium (compounds) . 

Bauxite . 

Bog ore . 

Clialk. 

Chert-, Hint, etc. 

Clay and shale. 

Coal . 

Copper ore . 

Copper precipitate. 

Di&tomite . 

Fluorspar. 

Cold ore . 

tlravel and sand. 

(Jypsum. 

Igneous rocks . 

Iron ore. 

Iron pyrites . 

Lead ore. 

Lignite. 

Limestone (other titan chalk) 

Manganese ore. 

Mica. 

Natural gas . 

Ochre, umber, etc. 

Oil shale . 

Halt. 

Handstone . 

Mate. 

Koapatone . 

Sulphate of strontia . 

Tin ore (dressed) . 

Uranium ore. 

Wolfram ore. 

Zinc ore . 


Total value 


cubic feet 


ion. 

1912. 


j Value at the 


Value at the 

Quantity. 

j Mines and 

, Quarries. 

1 

Quantity. 

Mines and 
Quarries. 

Tons. 

£ 

Tons. 

£ 

10,516 

1,051 

11,258 

1,155 

1,170 

1,290 

2,450 

2,049 

2,144 

14,418 

2,104 

17,901 

44,118 

40,380 

45,377 

39,430 

6,007 

1.294 

5,790 

1,414 

2,700 

540 

3,340 

836 

4,884,020 

100,573 

4,285,412 

190,799 

71,577 

14.074 

74,718 

13,426 

1:1,835,038 

1,758,460 

12,808,050 

1,633,730 

271,891,899 

110,783,082 

200,416,338 

117,021,123 

3.135 

14,620 

1,787 

12,985 

127 

3,548 

140 

6,404 

— 

— 

62 

62 

55,231 

18,041 

47,246 

17,203 

2,752 

992 

170 

4,784 

2,275,177 

172,214 

2,191,451 

167,640 

276,084 

104,221 

285,291 

110,691 

0,524,696 

1.241,907 

0,038,215 

1,210,418 

15,519.424* 

4,035,893 

13.790,391* 

3,763,837 

10,114 

4,237 

10,622 

4,324 

23,910 

210,314 

25,409 

295,614 

120 

60 

02 

* 31 

DI,183,855 

1,208,853 

11,500,600 

1,200,022 

4,987 

3,997 

4,170 

3,371 

25,335 

8,748 

29,962 

11,317 

221,400 

Not stated 

101,200 

Not stated 

14,585 

13,732 

18,947 

3,184,826 

13,601 

3,110,803 

857,120 

705,730 

2,082,088 

001,324 

2.122,250 

577,473 

4,044,007 

3,194,420 

3.839,667 

1,132,391 

425,125 

1,050,607 

383,422 

972,022 

— 

8 

2 

5,809 

4,400 

19,370 

15,020 

7,740 

837,057 

8,160 

1,012,290 

67 

Not stated 

42 

Not stated 

206 

24.629t 

193 

16,873f 

17,652 

82,690 

17,704 

87,867 

- 

124,579,313 

- 

131,220,853 


♦Exclusive of 372 tuns In 1011 and 431 tons in 1912 of micaceous Iron ore uaed for paint, and placed under the heading “Ochre, umber, etc.” 
t Value of 251 tons only for 1911 and of about 1921 tons only for 1912. 
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The increase in the total value of the minerals raised 
during the year is mainly accounted for by the increased 
value of ooa], the average prioe of coal being 9s. O*08d. 
per ton in 1912, as compared with 8 «. l*79d. in 1911. 

The quantity of coal exported, exclusive of coke and 
manufactured fuel and of coal shipped for the use of 
steamers engaged in foreign trade, was 64,444,395 tons. 
France received over 10 million tons, Italy over 9 million 
tons, Germany over 8 million tons, Russia and Sweden 
oach over 4 million tons, Spain nearly 3^ million, Argentina 
over 3J million, Egypt nearly 3 million, Denmark 
over 2\ million, and Norway and the Netherlands each 
over 2 million. Adding tho 3,107,140 tons exported 
in the form of coko and manufactured fuel, and tho 
18,291,370 tons shipped for the use of British and 
foreign steamers engaged in foreign trade, the total 
quantity of coal which left the country was 85,842,905 
tons, as against 87,081,382 tons in 1911. The amount of 
coal remaining for horn** consumption waR 174,573,433 tons, 
or 3-823 tons per head of the population ; 35.322.147 
tons were used in the manufacture of coke and briquettcH, 
and 17,997,854 tons in the blast furnaces for the manu¬ 
facture of pig iron, as against 36,090,857 tons and 
19,218,491 tons, respectively, in the previous year. 

The iron ore raised in ‘the United Kingdom yjeldod 
4,451,636 tons of iron,'or more than one-half of the total 
quantity of pig iron made in this country. 


Mercury imports and export*; British - A. S. 
Dickering, Jan., 1914. [T.R.J 


Imports. 


Exports. 


1913. 

1012. 

1911. 

1010 . 

1000 . 

1007 . 

100ft. 


Bottles. 

45,348 

47.261 

46,ft47 

44,50.) 

43,163 

30.448 

34,034 


Bottles. 

26,81ft 

32,240 

31,438 

24,748 

22,050 

29,465 

21,330 


The estimated consumption in the United Kingdom is 
14,000 bottles per annum. 


cont. Bi, which may become heated to viaiblc combustion; 
dilute acids attack the alloys readily. Hardness reaches 
a maximum with the compound, Bi 8 Ce 4> for whioh it is 
between 5 and 6 on Mohs’ scale.—F. SoDur. 

Concrete-covered cast iron, a new structural material Von 
Emperger. See IX. 

Fractionation of alloys and minerals in the electric micro- 
furnace. Fletcher. See XXIII. 


Patents. 

Iron ; Purification or extraction of -. G. H. Benjamin, 

New York. Eng. Pat. 27,968, Dee. 4, 1912. 

►Sek U.S. Pat. 1,051,065 of 1013 ; this J., 1913, 198. The 
iron may bo refined in one electric furnace and then 
transferred to another electric fumaoc, heated to a lower 
temperature, in which the necessary ingredients are added. 
Magnesia may 1 x 5 added to combine with the nitrogen in 
the change, and compounds may also lie uted to facilitate 
the combination or uniform mixing of the iron with the 
added materials.—T. F. B. 

Cast-iron ; Method for removing sulphur from -. W. F. 

Prince, Elizabeth, N.J. U.S. Pat. 1,081,403, Dec. 16, 
1913. 

Manuanese is added to the cast iron in tho ladle and tho 
metal is then treated with an oxidising agent, e.g ., air, 
to oxidise part of the manganose, and agitated to accclerato 
tho combination of manganose and manganese oxide with 
the sulphur and tho separation of manganese sulphide and 
oxide from tho charge.—A. S. 


Iron blast-furnace, five-dust; Method of utilising -. 

R. Baggaloy, Pittsburgh, Pa. U.S. Pat. 1,081,921, 
Dec. 16, 1913. 

Molten iron or steel is run into a receiving vessel, and at 
the same timo fluo-dust and fines from iron blast-furnaces 
arc introduced in such manner as to cause them to be 
enveloped by, and thoroughly mingled with, tho molten 
metal.—T. St. 


Metals ; New apparatus fur the pulverisation ( atomisation ) 

of -. (Schoop process.) V. Bernard. Rev. MM.. 

1913, 10, 1377—1382. 


Iron ores and blast-f urnace dust; Agglomeration of - into 

briquettes. W. Mathesius. IV. Pat. 460,964, July 10, 
1913. Under Int. Conv., July 10, 1912. 


A portable apparatus (“ pistol-syringe ”) for simul¬ 
taneously producing a fine spray of fused metal, alloy, 
glass or enamel and projecting tho same continuously 
u|>on any suitable surface. The metal, etc., in the form 
of wire, is automatically fed—at a rate depending upon its 
fusibility—into an oxy-coal-gas or similar flame, and, 
as molted, is atomised and projected by means of com¬ 
pressed air. It is slated that 1 kilo, of copper (or brass), 
zinc, aluminium or lead may be atomised and redepositod 
by this means at a total cost, including metal, of 7 - 75 , 
3*80, 9-50 or 1-40 fr. ( 6 s. 2d., 3s., 7s. 6 $d., or Is. ljd.), 
respectively, tho time occupied being about 30 mins, 
for copper or brass and about 20 for zinc.—VV. E. F. P. 


Cerium: Alloys of - with silicon and bismuth. E 

Vogel. Z. anorg. Chcm., 1913, 84, 323—339. 

Much heat is evolved in tho production of tho alloys u 
cerium with both silicon and bismuth, and tho reactiv 
nature of the fused products has rendered thermal invosti 
gation difficult. Cerium and silioon form at least om 
compound, probably of the formula CeSi, and an eutectii 
containing 47 per cent. Si (m.pt. 1240° C.). The alloys an 
hard and brittle, and stable in the air. At very higl 
temperatures cerium, like magnesium, attacks silica am 
porcelain. Cerium forms with bismuth the compounds 
rt aQ d BijCe, the melting points of which 

Un thow of cerium-aluminium compound, (this 1912 
495). are remarkably high, that of the oompound, Bi.Ce. 
being approximately 18&° C. The biemuth alloy, ,lowh 
■well up and disintegrate in air, the moisture aooelerathu 
oxidation, eepecially with time containing 20—76 pel 


A mixtuke of very basic aluminosilicates (3 mols.) and 
ferrous hydroxide (1 mol.) is moistened with hot water, 
mixed with tho ores or dust, and formed into briquettes. 
Setting takes place in a few hours, 1 to 2 per cent, of the 
alumino-silioates being required. Powdered lime may bo 
used in place of the alumino-silioates, but it must bo 
pulverised in the moist state with the proper amount of 
ferrous hydroxide at a high temperature. Tile agglutinant 
formed as described melts above 1600“ C., but by the 
addition of relatively small quantities of magnesium oxide, 
strontium oxide, barium oxide, titanic oxide, etc., the 
molting point may bo reduced to 1000“ to 1100“ C.—T. St. 

Steel; Melt or compound for use in the hardening or tem¬ 
pering of -. S. N. and E. R. Brays haw, Manchester. 

i Eng. Pat. 22,167, Oot. 2, 1913. 

The substance, which is stated to bo very fluid at 130° 
—140“ 0. and practically unaffected by heating to 700° C„ 
is composed of tho nitrates and nitrites of sodium and 
potassium in equimolecuiar proportions, and may also 
contain similar compounds of lithium or alkaline-earth 
metals.—W. E. F. P. 

Steel; Art of manufacturing —. G. H. Benjamin, 
Now York, U.S. Pat. 1,080,807, Dec. 9, 1913. 
Molten bessemerised iron from which carbon,phosphorus, 
and silicon have been partially removed, is fed on to a 
heated hearth, a basic flux added, and the charge heated 
by gaa and air. The ,lag is separated, and the hearth, 

, together with the iron, is removed from the flnt atmos¬ 
phere, Ume it hided, and the charge ie heated electrically 
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to a temperature sufficiently high to bring about combina¬ 
tion of the remaining carbon, phosphorus, and silicon, with 
the lime. After the slag has been removed, the hearth and 
iron are again moved into a reducing heating atmosphere, 
the neoessary carbon added, and the resulting steel 
tapped. —T. St. 

Steel; Purifying -. E. Humbert, South Chicago, 111. 

U.S. Pat. 1,081,532, Dec. 10, 1913. 

A mixture of silica sand, 10 to 30 per cent., and lime, 70 
to 90 per cent., is molted, and carbon is eddod to the 
extont of 10 to 30 per cent, of the total lime and Rand. 
The molten steel is poured into a finishing vessel upon 
the melted mixture, ho as to convert silicates of manganoac 
and iron into a readily fusible oalcium silicate.—B. N. 

Zinc ore* ; Reduction of - in the. electric furnace. W. 

McA. Johnson, Hartford, Conn. U.S.A. Eng. Pat. 

27,881, Dec. 3, 1912. Under Int. Conv., Oct. 17, 1912. 
Complex zinc ores are roasted at a temperature not 
exceeding 1000° C., then intimately mixed with 15 to 20 
per cent, of soft coal and tho necessary fluxes, and subjected 
to a preheating,’ with stirring, at a temperature of 800° 
to 950° U. All remaining sulphates are thus reduced 
to sulphides, and iron and copper oxides are reduced to 
metal. While still hot, tho charge is transferred to an 
electric furnace, where a matte of iron and copper sulphides 
is formed, and sinks to tho bottom of the charge, taking 
with it all the sulphur. On their way to the condenser 
the zinc vapours pass through a deoxidising body of 
carbon. Tho zmc.boing thus freed from sulphur and oxygon, 
condenses to a liquid and the formation of “ blue powder ” 
Is avoided. The temperature of the charge in the electric, 
furnace must be kept sufficiently low to prevent, the 
liberation of sulphur from the matte, or the formation of 
parbon bisulphide, and the charge should be so projiortionod 
(hat, tho amount of iron and cupper is from 5 to 7 times 
tjpit of tho sqlphur.—T, tty. 

Smelling mlatile metal h ; Electrically - . W. McA. 

Johnson, Hartford, Conn. U.S. Pat. 1,080,912, Doc. 9, 
1013. 

ffnE charge, which contains a reducing agent, and is 
proportioned to yield a fusible slag which forniH a molten 
pjoctrode, is progressively heated in the absence of air, by 
passing an electric current through the charge, the cvolvcil 
metallic vapours and the electrode. The volatile reaction 
products are conducted through the charge, thereby 
progressively cooling it, and also into contact witfi 
parbon at a, temjier^ture which gives maximum reduction, 
thp oarhqn heing continuously replaced. The volatile 
pjptal is condensed apart, from tjio ehurge. —B, N. 

fiinefumace with integral condenser ; Electric -. J, 

Thomson, New York, U,S, Pats, J,080,86g to 1,080,800, 
Deo. 0,1013. 

(1) Th« fumaoe comprises a reaction chamber, with walls 
provided with a number of side openings extending out* 
wards, and leading into a condenser composed of vertical 
spaces or galleries, and the products of the reaction pass 
through these in a downward, or a downward and then 
upward direction to side openings in the outer walls 
leading to the atmosphere. An underlying receptacle 
rtoeives the products of the reaction from the condenser. 
The fumaoe is provided with a horizontal carbon resister 
in oontaot with the inner ends of a number of carbon 
terminal members, the outer ends of whioh are located in 
the fumaoe walls, in contact with two sets of motallio 
■trips extending through the walls of the furnace. (2) A 
rod resister, resting on side supports, is used, the lower 
surface being exposed to an underlying trough or sump; 
the upper and siao surfaces are encased within the charging 
material. The fumaoe is provided with outer walls, 
forming a gallery or galleries extending along the outer 
side or sides, with ports in the walls in axial alignment 
with corresponding ports in the resister support or sup¬ 
ports. (3) The carbon resister bed is supported on spaced 
grate ban arranged above a sump, and the resister is 


retained in place by walls provided with openings leading 
the gases to the condensers on opposito sides of the resister. 
The top portion of tho openings are below the top of the 
adjacent resister, and the lowor portion of the openings 
communicate with the space between the grate bars, so 
that any fumes passing through the resister to the spaoe 
between tho grate bars can flow directly through the 
openings to the condensers. (4) The carbon resister, in 
the form of a reaction bed, is supported on a grate formed 
of rods, with an underlying carbon filter bed, and the grate 
is of lesser electrical conductivity than the carbon above 
and below. (5) The lower surface of the carbon resistor 
rests on a grate, and the sido surfaces are retained by 
spaced rods. The resistor and rods are embedded in a 
charge of the reacting material, and the reaction oocurs 
primarily along t he ^vertical sides of the resistor by means 
of conducted or radiated hoat or by both.—B. N. 

Zinc ; Method and furnace for the extraction in a vacuum 

of metallic - from, zinc ores. E. Horter. Fr. Pat. 

460,404, July 15, 1913. Under Int. Conv., July 15,1912. 
Zinc oxide is reduced at. about 1500° C. with carbon in 
a vacuum furnace heated internally by an electric current. 
The vapours may be allowed to condense in tho furnace 
or may bo drawn into a condensing chamber maintained 
at 500° (\ The zinc vapours thus condense almost com¬ 
pletely into molten zinc.—T. St. 

Zinc; Method of extracting - ,from ore*, especially 

those containing lead. Minerals Products Ltd., and 
H. C. Woltoreok. Fr. Pat. 460,233, July 10, 1913. 
Under Int. Conv., July II, 1912. 

Tim crushed, roasted ore is treated, at atmospheric 
pressure, with a boiling solution of forrous sulphate by 
which, it is claimed, zinc oxido is converted into sulpha! o 
according to the equation: ZnO-f FeS0 4 -f H„0— 
ZnS() 4 +Fe(<)H) 2 .-W. E. F. P. 

Metal colloids ; Production of -. H. Crookes and L. 

Stroud, l^ondon. Eng. Pat. 28,776, Dec. 13, 1912. 
Metal colloids are obtained, it is claimed, without the 
use of sodium chloride, by the addition of a very dilute 
solution of the metal sail (about 1 part of metal in 1QGQ 
of solution) to a solution of peptone; and are rendered 
I sir manor it by adding about. 0*1 {»er cent, of phenol to the 
mixture. For tho preparation of silver and iron colloids, 
tho solutions of peptone employed oontain about 30ti and 
150 grains per quart, res jkm: lively,—W, E. F. P, 

Solder. J. and E. Wilkins, and J, G. Morris, London, 
Eng. Pat. 29,339. Dpc, 19, 1912, 

A solder, for aluminium, composed of Zn 0—54 and 
So 8, parts by weight,—:W, E, F, p, 


Soldering composition , M, and E, Richardson, London, 
Eng. Pat. 83,077, Oot, IS, 1918, 

The solder (for aluminium, etc.), oonslsts of Sn 58'fl, 
Zn 23*4 and Pb 17-6, parte by weight.-W. B. F. P, 


Metal* or metallic alloys; Salicylate electrolyte* for us* in 

the electtolytic deposition of -. P. Marino, London. 

Eng. Pat. 28,953, Dec. 16, 1012. 

The metal or metals to be deposited may be present in 
the eleotrolyte either as the salicylate or other salt. The 
other ingredients are ammonium, potassium or sodium 
salicylate, equal in amount to the weight of the metallic 
salt, and from 5 to 10 grms. of sulphosaficylic acid far 
each litre of water. The bath is rendered alkaline by 
addition of ammonia. A current density of 0*3 to 0-0 
ampfcro per sq. dom. of area of the article to be covered, 
is used, and the electrolyte is agitated continuously or 
heated. Cyanide or thiocyanate of potassium may be 
added to the electrolyte, the precipitate which is formed 
being dissolved and added to the bath.—T. 8t. 
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[Copper-nickel] Alloy; New metal -. C. E. Monk- 

house, London, and M. H. Benton, Sheffield. Eng. Pat. 
1819, Jan. 22, 1913. 

A “ white metal ” oomposed of Cu 40, Ni 81, Zn 5, Pb 1 
and Sn 2J, parts by weight. The alloy—which in stated 
to resemble silvor in appearance—is prepared by melting 
the nickel under a flux of white glass, adding half the coppor 
gradually and the remainder in bulk, then the zinc and 
finally the tin and load together.—W. E. F. P. 

Nickel-capper alloys. P. J. A. Douglass, Halifax, Nova 
Scotia. Eng. Pat. 8331, April 9, 1913. 

Claim is made for alloys oomposed of Ni 07, Cu 33, 
ferromanganoso 2—8, A15 and Sn 6— -10, parts by weight; 
and Ni 07, Cu 33, form-silicon (55 per cent. Si) 5—15 
and Cr 1—8, parts by weight.; to cither of which 3—5 
per cont, W may be addod. The alloys arc stated to bo 
hard, tough, incorrodiblo and suitable for the manufacture 
of cutting tools.—W. E. F. P. 

[Tungsten.] IFire drawing [; Lubricant for -]. 

British Thomson-Houston Co., Ltd., London. From 
Genoral Elootric Co., Schenectady, N.Y., U.S.A. Eng. 
Pat. 2001, Jan. 24, 1913. 

For use more particularly in the hot drawing of tungsten 
wire, claim is made for a lubricant composed of an aqueous 
suspension of finely divided graphite [e.g. “ uquadag ”) 
containing sufficient, organic binding material (e.g. glucose) 
to cause the graphite to adhere firmly to the wire on 
heating.—W. K. F. P. 

Tungsten ores ; Process of treating -. F. M. Bucket, 

Niagara Falls, N.Y., Assignor to Electro Metallurgical 
Co., New York. U.S. Pats. 1,081,560 and 1,081,571, 
Dec. 10, 1913. 

(1) Ores of the iron t ungstate type arc hoated and then 
treated with an acid reagent,, e.g., sulphuric acid, under 
such conditions that the ratio of tungsten to phosphorus 
in the ore is increased. (2) A low-phosphorus manganese¬ 
boaring ore of the iron tungstate typo, after lining partially 
reduced, is treated so as to increase the ratio of tungsten 
to manganese in the product, and then tho reduction is 
completed. —A. 8. 

Tungsten and alloys thereof ; Method of preparing -. 

F. M. Beeket, Niagara Falls, N.Y., Assignor to' Electro 
Metallurgical Co., New York. U.S. Pate, 1,081,567, 
1,081,568, and 1,081,570, Bee, 10, 1913. 

(1) (arm: ferret ungston Is subjected to an oxidising 
roast anil the product is treated so as to remove phosphorus 
and increase the tungsten-content, and then reduced. (2) 
Urndo feiTotungsten is subjected to an oxidising roast, the 
resulting oxide reduced without substantial fusion of tho 
reduced product, and tho latter treated with acid to 
remove phosphorus or iron and phosphorus, and increase 
the tungsten-content, (3) Phosphorus-bearing ores of the 
iron tungstate type are partially reduced, treated so as to 
inorease (he ratio of tungsten to phosphorus in the produot, 
and then the reduction completed,—A, 8, 

Ferrotungsten ,■ Method of dephosphorising -. F. M. 

Beeket, Niagara Falls, N.Y., Assignor to Eleotro 
Metallurgical Co., New York. U.S. Pat. 1,081,509, 
Deo. 16, 1913. 

Subdivided solid ferrotungsten is fed to the surfaee of a 
molten basio oxidising bath, containing an oxygen com¬ 
pound of tungsten, and kept at a temperature near to or 
above the fusing point of the ferrotungsten.—A. S. 

Ores and other material; Lixiviating apparatus for ——. 
C. Robinson, Mount Vernon, N.Y., U.8 .A. Eds. Pat. 
2805, Feb. 3. 1913. 

Lotto reotangular tanks are divided by partitions into 
series of receptacles with pyramidal hopper-like bottoms. 
In each reoeptaole is a oentral vertical tube open at both 
ends and provided at the top with a deflecting hood, 
secured to the bottom of each reoeptacla it a nozzle 


connected by a pipe with an air manifold whioh is co mmo n 
to all the reoeptaoles in one tank. Each nozzle is provided 
with an inclined valve seat, and a oonoidal valve closure. 
A guided vertical rod scoured to the valve closure serves 
to hold flic latter in a vertical position, and tends by its 
weight to keep the valve closed. Ore pulp with solvent 
liquid is fed continuously into the first reoeptaole of a 
series, and by means of air driven under pressure through 
the nozzles, is agitated and oonvoyed up the central pipes, 
at the top of which it becomes deflected towards, ana 
passes along shelves by gravity to the next receptacle, in 
each case. Particlos of pulp are thus continuously brought 
into coutact with fresh portions of the-solvent liquid. 

—T. St. 

Magnetir separator. H. J. H. Nathorst, Gellivare Malm- 
fa.lt, Sweden. Eng. Tat. 12,368, May 27, 1913. Under 
Int. Conv., June 4,1912. 

A cylindrical drum rotates about stationary magnetio 
polos, which are consecutively of different polarity, the 
core of oach of the two outermost poles having a leaser 
cross -section than the core of the nearest inner pole. There 
may bo four poles, the two inner polcH being similarly mag- 
netisod, and their oombinod cross-seotion greater than that 
of either of tho cores of the outer poles. The flux of 
linos of foroo thus formod gives the separator a good power 
of separation.—T. St. 

Furnace; Electrical reduction - . R. E. Frickey, 

Horoult, Ual„ Assignor to Noble Eloctrio Steel Co., 
San Francisco, Cal. U.S. Put. 1,080,824, Dec. 9,1913. 
The furnace is of (he long ami narrow type, and comprises 
a crucible with a number of food stacks through which 
charges of ore are fed. A juiir of end electrodes, and a 
numlier of middle olectrodcH, spaced apart and arranged 
in a row, extond in a downward direction through the 
conducting charge into tho oruoible. The electrodes are 
connected with u number of transformers, the primary 
circuits of which are connected with a three-phase Bystem 
in such a manner that the phase angle is 60° between 
voltages supplied to adjacent pairs of eleotrodes, and bo 
that a concentrated zone of energy is produced under the 
central eloctrodes.—B. N. 

Reducing compounds ; Apparatus for -, H Niewerth, 

Berlin, Germany. U.S. Pat, 1,081,287, Deo. 9, 1913. 
The material is contained in a closed vertical shaft, con. 
nested with t wo inclined auxiliary shafts containing carbon, 
one near the top and the other near the bottom, 'file upper 
outer onds of the two auxiliary shafts are in communication, 
and means are provided to admit air to the shafts, and to 
cause a circulation through the shafts in either direction 
of the air and products of combustion,—T, St. 

[Cyanide] Solutions; Method of aerating W, E. 

Barrow, Amador {Sty, Cal, U,S, pat, 1,081,436, Deo, 16, 
1913. 

Cyanide" solution is formed into a film by allowing it to 
descend a tower filled with solid fragments, and air is 
admitted under pressure, with the solution, at the top of the 
tower,—T. S*. 

Ores l Process of treating—— for separating precious 
metals. D. C. Reinohl, Washington, D.C. U.S. Pat. 
1,081,514, Deo. 16, 1913. 

Pulverised ore is saturated with a cyanide solution, and 
toe pulp is heated and agitated in the preeenoe of the 
atmosphere, and toe strength of the solution augmented 
progressively.— T. Sr, 

Settling-tank and filter [for ore pale]; Otmbined ——. 
D. C. Reinohl, Washington, D.C U.S. Pat. 1,081,515, 
Deo. 16, 1913. 

A cylindrical tank with a converging bottom contains 
an inner similarly shaped filtering vessel, for the separation 
of solution from treated on pulp. The filtered liquid is run 
off, end a oentral discharge pipe, controlled by a valve, 
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allows of the removal of the tailings by gravity. Dis¬ 
charge pipos at different levels allow of clarified liquid 
being drawn off progressively from above the tailings. 

—T. St. 

Ores ; Apparatus for treating -. D. U. Reinohl, 

Washington, D.C. U.S. Pat. 1,081,516, Dec. 10, 1913. 
Ore is fod into an inclined cylindrical conduit open to 
the atmosphere, and is supplied with solvent in con¬ 
tinuously greater quantity, as it passes along, so that 
its fluidity constantly increases, and the strength of the 
solvent, is maintained. The pulp is agitated and aerated 
by arms fitted to an axial revolving shaft, and means 
are provided for heating the pulp.—T. St. 

Ores : Furnace for treating -. J. W. Frey, Silver 

Spring, Md. U.S. Pat. 1,081,732, Dee. 10,' 1913. 
Ork is treated in a cylindrical reading chamber which 
rotates within a furnace casing. This consists of a base 
portion, provided with bearing* for the roasting chamber, 
and an upper jsirtion made up of two separable quarter- 
cylindrical memliers. An inverted U-shaped frame, 
sceiiri (1 to the base, forms a support for the upper members, 
and for a stack through which the furnace gases (scape. 
The roasting chamber rotates on hollow shafts journaled 
on the bearings in the easing. Steam is admitted into the 
chamber through one hollow shaft, and gaseous products 
escape through the other, over the end of which is 
disposed a deflector.—T. St. 

Ores ; Process and apjuiratus for the perfect roosting of - 

in furnaces of nil systems. E. Bracq. Second Addition, 
dated May 13, 1913, to Er. Pat. 434,494, Sept. 22, 1911 
(this J., 1912, 313, and 1913, 609). 

Tiib mechanism governing the division, propulsion and 
rabbling of the charge is disposed outside the heating 
( hamher or chambers of the furnace and is independent 
of the central shaft; the latter is counterpoised and 
grooved externally, so that when raised or lowered, the 
shaft rotates and the attached rabble arms move in a 
helical path along the hearth.—W. E. F. P. 

Roast inn furnace ; Mechanical -, with helical hearth. 

P. Banotte. Fr. Pat, 400,728, Oct. 11, 1912. 

The hoarth is supported at the centro by a hollow, helical, 
metal tube which surrounds the central shaft of the 
furnace and through which air is circulated. The central 
shaft, upon which the rabble arms are supported so that 
they remain in position bv their own weight, is counter¬ 
poised and provided at the base with a guide engaging 
with a helical groove having the same pitch as the hearth. 
The admission of the charge to the furnace is regulated 
by the vortical movement of the central shaft.—W. E. F. P. 

Antifriction alloy of aluminium suitable for parts of 
machinery. R. Esnault-Pcltone, First Addition, dated 
.1 uly 5, 1913, to Fr. Pat. 403.157, July 10, 1909 (this J., 
1910, 284). 

The motal of the iron group, used according to the chief 
patent, may be replaced bv one of the metals Mo, W, 
V, Ti, Ta, Nb, etc.—T. St. 

Nickeling of aluminium; Direct -. M. Canac n£o 

Quontin. First Addition, dated Sept. 10, 1912, to 
Ft. Pat, 440,949, Oct. 14, 1911 (this J., 1912, 394). 

The articlos arc first cleansed with potash and milk of 
lime, then immersed in a bath of potassium cyanide, and 
afterwards passed through a bath containing metallic 
iron and hydrochloric acid. They are finally introduced 
into the plating bath containing nickel chloride and 
boric acid, the successive operations being in oaeh case 
separated by a prolonged washing with cold water.—B. N. 

Gold ; Extraction of - contained in auriferous mispickcl 

and other arsenical ores. A. Grandjean. Fr. Pat. 
400,439, Juno 20, 1913. 

The finely ground ore is mixed with permanganate of 
potassium or sodium, and sufficient water to dissolve the 


pormanganate and form a thin paste. After several 
hours an exoess of hydrochloric acid is added, and when 
no more gas is evolved, the mass is stirred vigorously with 
water, and filtered. Gold and other metals are pre¬ 
cipitated from the solution by means of zinc, and the 
gold rooovered by cupellation.—T. St. 

[Gold.] Precious metals; Process for recovering - 

from wry dilute solutions, particularly from sea-water. 
E. Baur and 0. Nagel. Fr. Pat. 400,680, July 23, 1913. 
Under lnfc. Conv., July 29, 1912. 

The solution (sea-water) is filtered through powdered 
charcoal, textile material, infusoria) earth or colloidal 
hydroxide of iron, by which and similar substances— 
it is stated—the salts of precious metals are absorbed 
until a certain concentration is attained; c.g., when a 
solution containing 10 mgrms. of gold (as gold-sodium 
chloride) per cub. m. is brought into contact with pul- 
verisod wood charcoal, the gold salt is absorbed by the 
charcoal until the latter contains 0 05 per cent. Au. 

—W. E. F. P. 

ConncrPr-bottoms; Manufacture of - - -. L. Thomas. 

Fr. Pat, 460,519, July 18, 1913. 

To produce smooth, straight blowing-hole.", the jx'gs 
around which the material forming the converter-bottom 
is moulded arc provided with loose shoaths of thin shoot 
iron which are allowed to remain in the structure when the 
p.igs arc withdrawn.—W. E. F. P. 

Nickel; Extraction of metallic.-—-from nickel ores. 
Mineral Products, Limited, and H. ('. Wo It crock. Fr. 
Pat, 460,575, July 21, 1913. 

The ore, crushed to walnut size, is treated in externally 
heated retorts, with a mixture of superheated steam and 
air (nickel sulphide ores), or superheated steam alone 
(magnesium nickel silicate ores known as garniiate), at a 
temperature of 400° to 750" C„ to oxidise the niekel. The 
mass may be treat-; d, in the retorts, with reducing gases 
at about 500° (I., and the resulting finely divided nickel 
separated by means of carbon monoxide, or in magnetic 
separators; or it may be extracted with hot dilute sul¬ 
phuric acid, and the nickel recovered oleetroly tically. The 
whole of the nickel in some magnesium-nickel silicate ores 
may be dissolved out by treating directly with hot dilute 
sulphuric acid.—T. 8 t. 

[Copper. | Ores ; Process of chloridising -. A. 1). 

ljodoux. Fr. Pat. 460,579, July 21, 1913. Under Inf, 
Conv., Aug. 13, 1912. 

A mixture of the roasted ore (or residue) with sodium 
chloride is introduced continuously into a heated furnace 
of tho superposed chamber tyjie, the heat developed by 
tho reactions occurring in the first- portion of tho charge 
being sufficient, it is claimed, to promote reaction in the 
succeeding portion, and so on.—W. E. F. P. 

Cupola furnace.; Gas-fired -. G. Gautior and L. 

Esselin. Fr. Pat, 460,967, July 22, 1913. Under Int. 

„ Conv., July 22, 1912. 

A cupola for use moro particularly with gases containing 
both hydrogon and oxygen, has an annular gas-chamber 
between the outer casing and the furnace proper; the 
walls of the latter aro constructed of blocks spaced apart 
to form several series of superposed openings inclined 
downwards, into each of which a burner extends from the 
gas-chamW. The return of flame to the latter is pre¬ 
vented by metal grids.—W. E. F. P. 

Metallic layer; Process for obtaining a - by the pro¬ 

jection of a fused metal melted by means of an electric 
current which traverses it. Soc. de Metallisation. Fr. 
Pat. 461,028, Oct. 19, 1912. 

The motal is heated by the resistance which it offers to the 
passage of an electric current, or is melted by employing 
it as elect rodeB for the production of an electrio arc, mid 
the molten metal is projected on to the material to he 
ooated by means of a current of gas.— B. N, 



Vel. XXXIII.. Ho. 2.] 


Cl. XI.—ELECTRO-CHEMISTRY. 


89 


Ores and metale; Method and apparatus for treating -. 

L. Petit Devaucclle. Fr. Pat. 461,029, Oct. 19, 1912. 
On* is agitated with a liquid whioh will dissolve a par¬ 
ticular constituent, and is at the same time reduced to a 
flue state of division, by subjecting it to a rapid stream 
of a fluid containing small particles of the oro. The ore 
and liquid are contained in a cylindrical vessel, the bottom 
having the form of on inverted oone, at the apox of which 
is a conical nozzlo for introducing the fluid under 
pressure. Inside the vessel and directly above and in line 
with the nozzle is a hollow truncated cone, which serves 
to direct the circulation of the liquid and powderod ore. 
The contents of the vessel may be heated by means of 
a jacket, or by a coil placod inside.—T. 8t. 


Iron ; Protecting ——from rust. A. Lang, Karlsruhe, 
Assignor to H. F. von Seldeneck, Frankfort, tlermanv. 
U.8. Pat. 1,082,161, Iloo. 23, 1913. 

Kkk Eng. l'at. 21,638 of 1909 : this ,1., 1910, 1255.—T. F. 11. 


Sled , Process of making ——. P. I', Reese and 8. 8. 
Wales, Munhall. Assignors to Carnegio Steel Co., 
Pittsburgh, Pa. U.S. Pat. 1,082,359, Dec. 23, 1913. 
Sen Fr. Pat. 441,352 of 1912; this J., 1912, 821.—T. F. B. 


Furnaces for roasting ores. X. dc Spir let, Brussels. Eng. 
Pot. 1849, Jan. 22, 1913. Addition to Eng. Pat. 
10,782 of 1910, datod May 5, 1909. 

She Addition of Jan. 22. 1913, to Fr. Pat. 415,338 of 1910; 
this J„ 1913, 794.—T. F. 11. 


====afe 


Electrodes; Storage-battery -, H. C. Hubbell, Newark, 

N.J. U.S. Pat. 1,081,631, Dec. 16, 1913. 


A thread-like material” formed from a mixture 
of powdered metallic nickel or cobalt or both, is mixed 
intimately with nickel or cobalt hydroxide, dried, and a 
metallio nickel or cobalt coating is deposited on the 
exposod surface of the thread-like material. The material 
is then formed into a “ matted cake,” and enclosed in a 
suitable conducting onvelope or container.—B. N. 


! Furnace*; Electric -. E. Stassano, Turin, Italy. 

fcng. Puts. 22.723 [Addition to Eng. Pat. 8901, April 10, 
1911] and 22,724, Oct, 8,1913. (See this J., 1911, 1067). 
(1) The furnace chamber is oscillatod by means of a motor, 
the wheel connectod with the motor being combined with 
1 a hand control, and the latter put in gear through a 
I pinion made to slide on a shaft by means of a pedal 
I control This allows of small displacements being im¬ 
parted to the chaml>er, in order to regulate a casting 
operation. (2) The rod, to which the electrode is iixed, 

| carries in front an insulated stirrup, provided with insulated 
■ wheel* adapted to travel on two insulated rails mounted 
on the bottom of the electrode chamber, and the roar end 
of tho carriage, connected with the controlling piston 
actuating the elontrode, rosts on guides fixod to tho wall 
of tho chamber. Water is circulated through tho front 
and rear walls of tho electrode chamber. Two insulatod 
| tubos are arranged within tho rod, tho inner tube dis¬ 
charging water into the outer one at tho end whore con¬ 
nection is made with tho oloctrode, so that a tight joint 
j may be mado whore tho electrode passes through tho wall 
• of tho furnace chamber.—B. N. 


Ores; Concent ration of -. H. H. (Iroenway, Clare, 

•South Australia, and A. !f. P. !>>wrv, Prahran, Victoria. 
Eng. Pal, 11,471, May 10, 1913. ‘ Under Int. Cojiv., 
May 24, 1912. 

See Fr. Pat. 458,051 of 1913; this J., 1913,1018.—T. F. B. 


Method and instrument, for the separation , detection, and 
estimation of elements in alloys and other chemical sub¬ 
stances. Eng. Pats. 29,637 and 29,638. See XXIII. 


I Furnace ; Electric -. F. M. Chaplet and La Neo- 

Metallurgic. First Addition, datod July 2, 1913, to 
; Fr. Pat, 370,006, Sept, 25, 1906 (this J., 1907, 210). 

■ The conductor bringing tho current to the baj-o of the 
I furnace lias the same cross-section throughout its length, 
i and may debouch from tho furnace through tho upper 
part or the side wall, but at such a height that escape 
; of the product from the furnaco is impossible. The 
I external portion of tho conductor may be cooled in any 
convenient mannor.—B. N. 


XI. ELECTRO-CHEMISTRY. 

Electrolysis of chloride solutions with a mrrrury cathode. 
Lr Sueur. Sir. Vll. 


Fractionation of alloys and minerals in the. dectric micro- 
furnace. Fletcher. See XXIJf. 


Patents. 


Battery ; Primary galvanic —. 8. Yai, Tokyo. Japan 
Eng. 'Pat. 15,909, July 10, 1913. 

An air-tight amalgamated zine caning encloses a hydrogen 
absorbing material, such as a mixture of graphite and 
manganese peroxide, tho air being extracted from the 
casing and replaced by a solution of ammonium chloride 

—B. N. 



Tm absorbents are prepared from suitable vegetable 
hbre, treated with a water solution containing sulphuric 
4 oid and potaseium or sodium permanganate until bleaohed 

—B.N. 


Furnaces; Arrangement for closing electric, arc. -. 

1. Hole and O. R. Olsen. Fr. Pat. 460,230, July 10, 
1913. Under Int. Conv., July 10, 1912. 

Tub furr.aco is covered by a single, double or multiple 
carbon cover, the different parts boing insulated one from 
the other. The upper electrode passes through the upper 



cover, b, whioh may be adjusted so as to prevent oontaot 
of the cover and electrode, and the latter is provided 
with guides to as to avoid lateral oeoillation. , Two_or 
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more inclined charging openings, which may be her¬ 
metically sealed, are arranged in the lower cover, o, along 
the sides of the furnace, and the walls of the latter are 
insulated from the base.—B. N. 


Furnace.; Reheating with the electric -. F. Fischer. 

Fr. Pat. 460,526, July 19, 1913. Under Int. Conv., 
Nov. 5, 1912. 

The furnace is supplied with hydrogen, or gases containing 
hydrogen, in ordor to rapidly transmit the heat to the 
objects to be heated.—B. N. 


Ionisation of gases; Apparatus for measuring -. 

Siemens Bros, and Co., Ltd., London. From Siemens 
und Halske Akt.-Gos., Berlin. Eng. Pat. 18,827, Aug. 19, 
1913. 

Skk Fr. Pat. 458,078 of 1913; this J., 1913, 1019.—'T.F.B. 

Furnace; Electric -. A. Helfenstoin, Vienna. U.S. 

Pat. 1,082,195, Dec. 23, 1913. 

See Fr. Pat. 454,195 of 1913; this J., 1913, 873.—T. F. B. 

Furnace; Electric -. A. Helfenstein, Vienna. U.S. 

Pat. 1,082,196, Dec. 23, 1913. 

See Fr. Pat. 456,926 of 1913; this J., 1913, 1076.—T.F.B. 

Production of hydrogen and oxygen by electrolysis of water. 
Addition to Fr. Pat. 459,967. See VII. 


XII.—FATS; OILS; WAXES. 

Phytosterol ; Detection of in animal fats. M. Fritzsche. 

Z. Union. Nfthr. (ienussm., 1913, 26, 644—648. 

The following shortened modification of the method of 
Marcusson and Schilling (Uhcm.-Zeib, 1913, 37, 1001) is 
recommended :—Fifty grnis. of the melted fat. are treated 
with 20 o.c. of u 1 per cent, alcoholic solution of djgitonui, 
and the mixture mechanically stirred for 6 minutes at 
60° to 70° 0. In the ease of fluid and semi-solid fats, the 
mass is at once filtered with the aid of suction in a Buchner’s 
funnel, and the residue washed six times with ether (5 c.c.l, 
whilst in the case of solid fats an addition of 20 c.e. of 
chloroform is made to the hot. liquid, and the residue 
washed with 2 portions (5 c.e.) of hot chloroform and then 
with six portions of ether to remove all fat. The residue 
(digitonido) Is dried for about 5 minutes at 80° to 40 r and 
dissolved in 2 c.o. of hot aoetic acid, and the solution boiled 
for about 5 minutes in a test tube with a vertical tube to 
aot as oondenser, and then filtered through cottonwool. 
The tube and filter are twloe washed with 0'5 c.c. of 
hot absolute aloohol and the oombined filtrate and washings 
evaporated on the water bath in a ourrent of air. 'The 
residual phytosteryl or cholesteryl acetate is dissolved 
in 1 o.o. (or less) of absolute aloohol, and the orystals 
drained on porous porcelain and examined in the usual 
way.—C. A. M. 


Catalysts ; Influence of impurities on the activity of -. 

III. Experiments w\th platinum as a hydrogen-carrier. 

C. Paal and E. Windisch. Ber., 1913, 46, 4010—4016. 

(See also this J., 1911, 715; 1913, 1089.) 

Metal powders purified with aloohol and ether were 
platinised by shaking with a solution of ohloroplatinic acid, 
and metallio oxides and oarbonates were platinised by the 
aotion of sodium carbonate and hydrazine hydrate on a 
solution of ohloroplatinic acid containing the oxide or 
carbonate in suspension. Experiment* with these products 
as oatalysts in the hydrogenation of oottonBeed oil showed 
that of the metals only magnesium and niokel had no 


influence on the activity of the platinum; the platinum 
was muoh less active in presence of aluminium, cobalt, 
and bismuth, and rendered completely inactive bv iron, 
oopper, zinc, silver, tin, and lead. Of the oxides and 
carbonates examined, only the magnesium compounds were 
without influence. (Sec also Fr. Pats. 425,729 and 434,927 
of 1911; this J., 1911, 1022; 1912, 346.)—A. S. 

Indian, Japanese and Chinese beeswax. H. Fischer. Z. 

dffentl, Chem., 1913, 19, 473—476. 

Further details arc given of the adulteration of E. Indian 
booswax, which includes Indian, Japanese and Chinese 
waxes (this J., 1913, 665, 982). All these waxes show 
the same characteristic of low acid value. The Chinese 
and Japanese wajeos are harder, cleaner and of better 
quality than the Indian wax. The latter, although 
showing the same m.pt. as ordinary beeswax, is softer to 
the touch, and, unlike the Chinese and Japanese wax, is 
not readily bleached by the sun. “ Rosin wax,” consisting 
of 40 to 80 per coat-, of American rosin and paraffin wax, 
is largely imported into India, and appears to bo occasion¬ 
ally, though not commonly, usod as an adulterant of 
booswax. Poreistent emulsions somotimos obtained in 
treating Indian beeswax are duo to the borax used in the 
purification and to oil present as adulterant. Chinose and 
Japanese lieoswux is not adulterated with oil, but fre¬ 
quently contains paraffin wax. Trigona wax, fragments 
of which arc present in almost, every consignment of 
Indian boeswajc, is described as humblo beeswax in 
Germany. It. is unbleachablo and is only suitable for 
Hjiecial technical purposes. During the last ten years the 
price of humble beeswax (Germany) has risen from M. 40 to 
M. 100-120 per 100 kilos, (from £11 19s. to £29 17s.— 
£35 16s. per owt.). In India humble beeswax is not 
known as a separato commercial product.—C. A. M. 

Dr tertian of a yellow dye in edible fats. W. Arnold. 

Z. Unters. Nahr. Gonussm., Dec. 1, 1913, 654. 

A yellow dye which has long boon in use for artificially 
colouring fats may bo detected by the billowing testOne 
j vol. of the melted fat is dissolved in 2 vols. of petroleum 
ether and well shaken with 0-5 vol. of hydrochloric acid of 
sp, gr. 1 19. After separating, the acid layer will be found 
coloured yellow to orange, and this colour may be dis¬ 
charged by the addition of 1 drop of stannous chloride 
solution. Fats containing none of the dye may give more 
oi less colour to the acid, but the distinguishing test is-the 
derolourisation with stannous ehloiide. This property 
indicates that the dye is probably one of the easily reduced 
intro-dyes. Jts presence in a fat may interfere with 
Baudouin’s tost for sesame oil if carried out in the usual 
way, but this can bo obviated by using a solution of 0-1 
part of stannous chloride in hydrochloric acid jnstpad of 
the pure acid. 

Naphthenic acids and sodium napkthenak , Pavidsohn. 
See 1U. 


Patekts. 

Oils and greases ; Machines for testing the lubricating 

properties of -. R. C. Hislop, London, Eng. P*t. 

29,086, Dec. 17, 1912. 

The oil or grease is subjected to friction between a body 
rotating on a horizontal spindle and one or more movable 
bodies to whioh pressure may be applied by means of a 
spring mounted upon a second s pinole in the same axiB 
as the main shaft. The motion* of the movable bodies, 
and hence the degree of friction of the oil, may be recorded 
upon cylinders which are simultaneously rotated from 
the main shaft.—C. A. M. 

Grease; Process of manufacturing a consistent -. 

Chem. Fabrik. Troiadorf Dr. Hillsberg und Seiler. 
Fr. Pat. 460,418, July 16, 1913. Under Int. Conv., 
May 26, 1913. 

A lubricating grease is prepared by heating the various 
constituents (mineral oil, oleine, lime or equivalent 
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materials) under pressure. For example, a mixture ol 
mineral oils, compounds ol alkaline.earths with oleic 
or other fatty acid, or magnesium or aluminium salt" of 
fatty acids, is heated at about 150° C. (by means of super* 
heated steam) under a pressure of about 5 atmoe.—C. A. M. 


Oil from fish ; Process of extracting - W. E. Overton, 

Solomons, Md. U.S. Pat. 1,080,294, Doc. 2, 1013. 
As much as possible of the oil and watery fluids is oxtraoted 
from a quantity of fish by pressure, and tho watery portion 
is separated from tho oil, heated, and returned to the pressed 
mass, with which it is well mixed. Subsequent application 
of pressure to the wet mass results in the removal of a 
further quantity of oil, together with the watery fluids, 
from which the oil is afterwards separated.—E. W. L. 


Oils and fats ,- Method of obtaining sulphonaled -. R. 

Russ, Assignor to Stolle and Kopke, Rumburg, Austria. 

Hungary. U.S. Pat. 1,081,775, Deo. 18, 1913. 

The oils, etc., are treated with sulphuric acid, the excess 
of acid removed by the addition of water or a washing 
liquid, and the sulphonated product separated by centri¬ 
fugal action.—C. A. M. 


Alkaline oils [for protecting ordnance from the effects of 
smokeless powder); Process for the preparation of ——. 
J. T. Westermann. Fr. Pat. 460,419, July 16, 1913. 
I.tnsbkI), or other vegetable oil, is mixed with an alcoholic 
solution of caustic alkali nr ammonia in such proportion 
that the free alkali in the mixture shall not exceed 2 to 3 
por cents Petroleum oil (preferably 10 to 50 per cent.) 
may also be adder) to the mixture. The resulting products 
will form emulsions with water, and are particularly useful 
fur protecting ordnanco frum tho cflects of smokeless 
powder.—C. A. M. 


Solvents for fats ; Process and apparatus for separating 

the vapours of -. E. Bodin, H. Dupont, and M. Riom. 

Fr. Pat. 460,746, July 25, 1913 . Under Int. Conv., 
Mar. 31, 1013. 

The solvent is brought, into contact, tangentially with tho 
heatod wall of on extraction vessel so that a rotatory 
movement is oommunicatod to the vapours and the liquid. 

—C. A. M. 


Solutions of organic, compounds producing emulsions with 

water. Ln/uid or solid -. R. Vidal, Paris. Eng. 

Pat. 26,832. Dec. 14, 1912. Addition to Eng, I’at 
15,827, July 6, 1912. 

See Addition of Dec. 11, 1911, to Fr, Put, 446,053 of JflJJ; 
Jo 1913, 498,—J, F, B, 
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Expxximzxts with a mixture of fine sand 36 grms„ fusion 
mixture 4 grras., oopper oarbonate 8-6 grins., and calcium 
carbonate 7*2 grauu, showed that at 800° and at DOS" a 
none of the true Egyptian blue was formed, the produot 
consisting of uncombined quartz, oopper oxide, and an 
olive-green glass, but at 830° C. considerable quantities 
of the blue pigment were formed, and on re-grinding and 
ire-heating several times at this temperature, the green 
glass and oopper oxide pruotioally disappeared, leaving 
a mixture of the blue pigment and uneomhined quartz 
corresponding to lump samples of frit discovered in Egypt 
bat muoh richer In the blue. Semples of typical Egyptian 
Hue end of the product* prepared as above all proved 


to oonsist essentially of a definite orystalline oopper 
silioate as desoribod by FouquA (this J., 1889, 290). One 
of the authors’ samples oontained: SiO, 63-4, CaO 14-4, 
CuO 19-5, K,0 1-19, Na,0 0-93 per cent. The blue 
crystals could be obtained without fusion mixture, but it 
was nocessary to heat to a higher temperature (e.or. 1050° C.) 
and then re-grind and reheat at 850° C. When fusion 
mixture or other alkali salts were used, Borne of the copper 
or calcium in the blue crystalline silioate (CaO, CuO, 4*SiO,) 
was replaoed by alkali motals. The crystalline blue 
silicato was formed at a temperature far below the fusing 
point of tho whole mixture, tho mass merely beooming 
pasty. At tomperatures above 900° C. tho blue crystals 
wore converted into a green glass, but the Egyptian blue 
crystallised out again on re-heating at 850° C.—A. S. 


Shellac ; Examination of bleached -. H. Wolff. Chem. 

Rev. Fett Ind., 1914, 21, 4—6. 

Bleached shellac of diverse origin (65 samples) yielded 
an ethereal extract ranging from 11-5 to 14-5 per oent. 
A further test of purity is to determino the amount of 
benzene extraot after previous oxtraotionH with petroleum 
spirit and with ether. The powdered shellao, preferably 
air-driod or dried at 40° C., is best extracted in a lirien 
bag suspended in the extraction apparatus. Before each 
extraction it is rapidly ground up with a little of tho 
solvent and sufRoient sand to give a dry powder. The 
extraction with each of the solvents is continued for 
3 to 6 hours. In this way a final benzene extract varying 
betwoen 4 and 5 per cent, was obtained (45 samples gave 
4-3 to 4-6 por cent.). The method is not Biiitablo for tho 
quantitative examination of mixtures,—C, A, M. 


Japan lac .,- The chief constituent of -. IV. Derivatives 

of hydro-urushiol. R. Majima and J. Nakamura, 
Bor., 1913, 46, 4080—4088. 

Hydro-iirdhhiol, the orystalline reduction produot of 
urtishinl from Japan lac (this J., 1912, 998), yielded a lead 
salt and various benzoyl derivatives. Its dimethyl ether 
was converted into a mono-nitre derivative (m. pt. 72°— 
73” (!.), and tho latter (by nitration with faming nitrio 
acid) into a di-nitro compound (m. pt. 83“ C'.). Both 
compounds crystallise in needles, and they afford the best 
moans of identifying tho dimethyl other of hydro urushiol. 
The behaviour of this ether on nitration was analogous 
to that of dihydrosafml. Oxidation of hydro-tmishiol in 
acetone solution by means of permanganate yielded 
palmitic acid -thus confirming the presence of an alkyl 
group in the side ohain and showing that the latter must 
contain C 14 H 31 instead of as previously assumed. 

The constitutional formulas of all the derivatives of hydro¬ 
urushiol must bo correspondingly modified, The reactions 
showed that hydro-urushiol is a higher phenol (see also 
this J., 1907, 1345i 1009, 532, 1312),—C, A, M. 


Phenols; New synthesis of higher —, [Ieomeriiss of 
kydro-uruehiol dimethyl ether.] R, Majima and J, 
Nakamura, Ber„ 1913, 46, 4089—4095. 

Pheeoia with the constitution ol a 8-4-dlmethoxy-l- 
tetradeoyl-benzene and a 8.4-dimethoxy-l-pentadeoyl- 
benaene were synthesized as follows i—Myristyl ohlonde 
and veratrol were condensed by means of aluminium 
chloride (yield under 25 per oent.) and the resulting 
trldeovl-veratryl ketone, (CH 1 0),C,H,.C0.C J ,H„ reduced 
to a phenol by the following stages. It wae first converted 
Into the oxime, and this was rednoed by’means of ammonium 
amalgam to the amine, (CH i O),C 4 H,.CH(NHAC.,H fi . 
The phosphoric aoid salt of this aminejrielded, on ary distil¬ 
lation, tetradeoenyl-veratrol,(CH,0),C,H,.CH: CH.C,,H tt , 
and this, when redneed with hydrogen and platinum, wae 
converted into tetra-deeyl-veratrol, (CH,0),C 4 H,.C, 4 H,|. 
Pentadecy).veratrol wae obtained by a similar series* of 
reactions from tetra-deoyl-veratryl-ketone, the latter being 
prepared by eon verting myristk/aeid into'pentadecanlo acid 
ana condensing the ohlonde of this sold with veratrol, as 
described. Hexadecyl-veratrel was also prepared. Nona 
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of these higher phenols was identical with hydro-urushiol 
dimethyl ether, although they showed similar reactions 
and were apparently isomeric therewith (see preceding 
abstract).—C. A. M. 


Kotin size. ; Examination of -. J. Marcusson. C'l>cm. 

Rev. Fett Ind., 1914, 21, 1—3. 

In addition to determinations of the alkali, rosin (free 
and combined) water and impurities, special tests arc now 
required for the numerous substances added to com¬ 
mercial sizes. The older tyj>o of rotdn size was completely 
soluble in alcohol, but the modern additions (glue, starch, 
dextrin, casein, gum, etc.) are insoluble. The insoluble 
residue should be tested for weighting materials (clay, 
barium sulphate, etc.), and the ash and nitrogen determined. 
If no nitrogen is pmont glue, albumin and casein aro 
absent. Starch may be detected by the iodine reaction 
and separated almost quantitatively from dextrin and 
gum arabie by treatment with cold water. Load acetate 
precipitates gum arabie from an aqueous solution, whilst 
dox'rin remains in solution. They may also bo distin¬ 
guished by thoir different optical rotations. Viscose may 
be identified by l>eing decoinjMised by dilute acid, with 
the liberation of hydrogen sulphide and separation of 
celluloso hydrate. Oemionally vegetable gum (“ Pfian- 
zen-sehloiin ”) is added to rosin size. In such ca^os the 
alcoliolio precipitate is floceulent or in threads but is 
always transparent. The aqueous solution of this pre¬ 
cipitate gives a gelatinous precipitate with load aeotatc. 
The principal vegetable gums, including linseed gum and 
gum tragasol, also givo insoluble precipitates with 5 per 
CJiU. tannin solution--in which respect they differ from 
gum arabie, which is also precipitated by lead acetate. 
If the alcoholic precipitate contains nitrogon, its liehaviour 
towards water and acetic acid is ascertained. Animal 
glue is completely soluble in water, and the solution does 
not give a precipitate with acetic acid either in the cold 
or on hoating -in contradistinction to the other nitro¬ 
genous products (casein, albumin). Ordinary animal 
glue contains about 18 per cent, of nitrogen, and about 
0 2 to 0-25 ])er cent, of sulphur. Whon heated with 
alkaline load oxide solution it dons not yield a precipitate 
of lead sulphide, as is given by vegetable gluo (“ Pftanzen- 
loim ”), albumin and casein. With tajmin it forms a 
sparingly soluble compound. Albumin (egg-albumin) is 
soluble in cold water, but. is procipitatod on noating or on 
the addition of acetic acid. Vegetable glue and casein 
aro soluble as alkali comiwunds. These are decomposed 
by aeotic acid with tho precipitation of the protein. 
Casein is distinguished from tho other proteins by con¬ 
taining about 0-8 per cent., of phosphorus and by being 
precipitated by rennet. For tho detection of dextrin and 
gum arabie (which may bo precipitated by alcohol with 
nitrogenous compounds) an excess of tannin is added to 
tho aqueous solution and the liquid filtered. The filtrate 
is ovaporated to dryness, and the residue taken up with 
a little water and again filtered. The new filtrate is 
treated with alcohol in oxcoss, which keeps tho tannin in 
solution and precipitates dextrin and gum arabie. This 
precipitate is dissolved in water and examined as described. 

—C. A. M. 


Behaviour of ultramarine in cement ware. Haerting. See 
IX. 


Patents. 

Oil paints ; Process of manufacturing -. H. Steinherz 

and F. von Schaller. Fr. Pat. 460,296, April 19, 1913. 
Materials of colloidal structure (c.g. talc, asbestos, 
kaolin, etc.) are ground under pressure with driers and 
liquid “ bakelitos ” until absorption and emulsification is 
complete. Coloured organic or inorganic pigments may 
be added to the mixture, and owing to the pressure 
obtaining in the mill or kneading machine, are perfectly 
incorporated.—C. A. M. 


Turpentine and rosin ; Process for extracting - from 

wood. B. F. A. Saylor, Rome, Ga., Assignor to Standard 
Turpentine and Wood Pulp Co., Atlanta, Ga. U.S. Pat. 
1,081,276, Dec. 9, 1913. 

Finely divided resinous wood is placed in a closed cylinder 
which is then heated oxtcrnally to about 212® F. (100° C.), 
the pressure in tho cylinder being at the same time reduced 
to about 4 ins. of mercury. Dry caustic 8oda is then 
injected into the cylindor, and steam admitted under 
pressure. Tho steam is allowed to escape and carry 
off some of tho turpentine and practically all air, until 
tho pressure is reduced to about 20 lb. per sq. in., when 
tho cylinder is closed. Tho cylinder is again heated 
oxternally, and steam is admitted from the twttom until 
100 lb. pressure is attained ; this proasuro is maintained, 
by tho further injection of Steam, while steam is also allowed 
to escape, carrying with it more turpentine, until all the 
latter is recovered from the wood. The steam supply « 
now cut. off, and the pressure allowed to fall. The tur- 
jieutino product is ejected from tho cylinder, on owning 
tho latter, by the residual steam pressure, and the wood- 
pulp is finall)’ removed from the cylinder.—E. W. L. 

Resinous and wax-like condensation products and process 
of making same. British Thomson-Houston Co., Ltd., 
London. From General Electric Co., Schenectady, 
N.Y., U.S.A. Eng. Pat. 24,2f)4, Oct. 23, 1912. 
Resinous or wax-like substances aro produced in two 
stages consisting in tho, interact ion of a polyhydric alcohol 
— e.g. glycerol—with an amount of a polybasic acid or 
anhydride—such as phthalic anhydrido, succinic, tartaric, 
glutaric, malic or camphoric acid-insufficient for complete 
esterification, and the subsequent interaction of the 
intermediate products with another acid such as those 
mentioned above, or propionic, stoaric, palmitic, oleic, 
bonzoic, lactic, salicylic, glycollic, chloroacotic, chloro- 
benzoic, or chloropropionic acid, or with a substance having 
certain acid properties e.g., colophony. For example, 
184 parts of glycerol and 296 parts of phthalic anhydride 
(equimolecular proportions) arc heated at 200°—210° ('. 
until gas bubbles cease to rise. To tho somowhat thick¬ 
ened mass 118 parts of succinic acid are added and tho 
mixture is heated at 210°—225° 0. until it forms a jelly, 
or nearly so. Tho transparent mass becomes hard and 
brittle and free from bubbles on cooling; it is not fusible 
but becomes plastic on heating. It is apparently not 
identical with tho product of the simultaneous action of 
phthalic anhydrido and succinic acid on glycerol. When 
solid it may bo powdered and moulded under pressure 
either with or without fillers. The moulded product may 
be rondored hard, tough and non-plastic under heat 
by heating for half-an-hour at 200°—210° 0. ITie product 
obtained when succinic acid (236 parts) is employed in the 
first stage, and phthalic anhydride (148 parts) in tho 
socond, is slightly elastic when cold, but on heating, loses 
its flexibility and becomes a strong, tough, clear, solid 
mass, free from bubbles, infusible and insoluble. The 
product obtained whon colophony (279 partB) is used 
in tho second stage is a hard, roddish-brown resin, which 
is not the equivalent of a simple mixture of the ohthalle 
•rosin and colophony. When stearic acid is used in the 
second stage tne product is a soft waxy substance with 
good insulating properties, soluble in some heavy hydro¬ 
carbon oils. Lactic acid gives a very plastic product 
with a relatively low flow-point. The product from 
glycerol, phthalic anhydride, and monochloroacetic acid 
in equimolecular proportions has a flow-point of 64-5° (J., 
is pliable and stioky. By increasing the anhydride to 
1| mol and reduoing the chloroacotic acid to $ mol. the 
flow-point is raised to 88® C. and the product is hard 
and brittle, becoming infusible when heated to 160° C. 
for 8 hours.— E. W. L. 

Phenol and formaldehyde ; Process for making an anhydrous 

reaction product of -. F. G. Wiechmann, New 

York, Assignor to Fenoform Corporation, Hastings- 
upon-Hudson, N.Y. U.S. Pat. 1,080,188, Dec. 2, 1913, 
A condensation product which is viscous and syrupy at 
ordinary temperatures, non-hygroeoopic, insoluble in 
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water, and showing no trace of water when tested with 
anhydrous oopper sulphate, is obtained when 100 parts 
of crystallisod carbolic acid are heated with from l(K—35 
parte of paraformaldehyde (or with formaldehyde), in the 
presence of a catalytic agent (e.g. dry ammonia).—E. W. L. 

Condensation product of phenol and formaldehyde ; Procete 

of obtaining a - Stockhausen Kautschukwerke 

ties. m. b. H. Fr. J*at. 460,675, July 23, 1913. Under 
Int. Conv., Jan. 7, and April 19, 1913. 

Condensation products of phenol and formaldehyde are 
converted into plastic (and linally insoluble) masses by 
heating for a short timo, while in a fluid or still fusible 
condition, with (say 50 to 100 per cent.) of a compound 
of a trivalent metal, such as iron chloride or aluminium 
chloride; sulphur, rubber, filling materials, etc., may be 
added before or after the addition of the iron chloride. 
The initial condensation product may be prepared by 
heating the phenol and formaldehyde in the presents) 
of alkali until the liquid bocomos turbid, when the mass 
is rapidly cooled. Products obtained as described may be 
mod for the impregnation of paper, wood, cork, asbestos, 
wool, etc.—C. A. M. 

Varnish. A. Kuogel, Jersey Pity, N.J. U.S. Pat. 
1,080,461, l)oc. 2, 1913. 

A solution of a resinous substance in alcoholic ammonia. 

—E. W. L. 


» 

compounds, suoh as ammonia, methyls mine, aniline, 
amino-acids, glue, and albumin, is very advantageous. 

—E. W.L. 

Rubber; Process for preparing a product similar to soft -. 

Farbenfabr. vorm. F. Bayor und Co. Ger. Pat. 267,945, 
Dec. 25, 1912. Addition to Ger. Pat. 266,618. 

To produce a product rosembling soft rubber, the process 
described in the principal patent (see Eng. Pat. 11,530 
of 1913; this J., 1913, 1078) is carried out at a lower 
temperature, or for a shorter period.—T. F. B. 

India rubber; Coagulation and curing'of -F. A. 

Byrne, Birmingham. Eng. Pat. 18,061, of 1913, date 
of appl, Oct, 30. 1912. (See this ,T„ 1913. 98, 1163.) 
The vapours obtained by heating formic acid may be 
employed for the coagulation and 'iir curing of rubber 

—E. W. L.' 

Raw rultber ; Preparation of -. F. Ripcau. Fr. Pat, 

460,689, July 23, 1913. 

Latex is distribut'd in successive layers over the surface 
of a horizontal revolving drum, which has been previously 
smoked, each layer of latex being smoked to induce 
ooagulotion before applying the next layer. The sheet of 
rubber is removed from the drum by a longitudinal cut. 
No pressure is applied to the sheet of rubber during the 
process.—E. W. L. 


Cellulose nitrates; Process of manufacturing mn-infam¬ 
enable solutions of - preferably ulilisat/le as Utcquers. 

Akt. Gob. fiir Anilin-Fabrikation. Fr. Pat. 481,034, 
Ang. 1, 1913. Umlet Int. Conv., Nov. 15, 1912. 

A c’hloro-dkbivative of ethane or of ethylene (di-, tri-, 
or tetrachloroethylono or tetraohloroothane) is added 
in largo prcqKiriion to a eoneentraled solution of cellulose 
nitrate in a suitable solvent. —C. A. M. 


X,V.—INDIA-RUBBER; GUTTA-PERCHA. 

Vulcanisation of rubber. F. Ahrens. Gummi-Zeit., 1913, 
28, 490—491. 

The author oxamined old and new samples of a mixing of 
a low quality rubber. The old sample contained 9 per cent, 
of free sulphur (by accturio extraction), 13 6 per cent, of 
total sulphur, and 2-83 per cent, of combined sulphur. 
The new sample contained 7 per cent, of free, 15-8 per cent, 
of total, and 5-03 per cent, of combined sulphur. (The 
sulphur was estimated by a slight modification of the 
usual nitric acid method, in which the acid mixture, after 
oxidation, was diluted with water, neutralised by dilute 
caustic soda solution, then evaporated down and fused as 
usual.) Hence th? combined sulphur in the old sample 
had actually diminished. This is not the ease with sampler 
of good quality, e.g., Para rubber. The author remarks 
that vulcanisation most depend essentially on the colloidaf 
structure of the rubber; he considers that coagulation 
from the latox is intimately connected with oxidation, 
and that further experiments are necessary on the paral¬ 
lelism between vulcanisation and oxidation.—H. E. P. 

Patents. 

Caoutchouc ; Synthetic products resembling or related to -. 

«• Y. Johnson, London. From Badische Amlin und 
Soda Fabrik, Ludwigshafen-on-Rhine, Germany. Eng. 
Pat. 975, Jan. 13, 1913. 

The synthetic products from butadiene and its homo- 
dogues may be improved in quality by heating them 
alone under reduced pressure in an inert atmosphere, 

r vision being made for the removal of volatile products, 
some cases the simultaneous employment of nitrogen 


Gums [ rubber , elr.]; Process and apparatus for extracting 

- from vegetable tissues containing them. F. Kcmnlcr 

Fr. Pat. 461,093, Aug. 4, 1913. 

The bark, etc., containing rubber or allied gums is coarsely 
crushed by some method which dors not overwork the 
particles of rublier, and is then fed into an apparatus con¬ 
sisting of a horizontal cylindrical casing, of which the 
lower half is perforated and acts as a screen, and in which 
revolves a fiiction roller. The whole is immcrseel in a 
tank in which water can be maintained at the desired 
level to enable the line particles of crushed bark, etc., to 
be carried away through the screen, whilst the agglom¬ 
erated rubber remains behind.—E. W. L. 


Rubber and analogous substances; Vulcanisation of 
articles made of —. V. Thomas. Fr. Pat. 480,780, 
July 26,1913. Under Int. Conv., July 26,1912, 
Vulcanisation may bo effected by the action of the 
chemically active light rays (e.g., violet and ultra violet 
rays from merourv vapour lamps) upon thin films of rubber 
mixings containing sulphur, or upon solutions of Buch 
mixings. The prooess may be used in combination with 
the ordinary prooess of hot vulcanisation, and may be 
carried out in an inert atmosphere in order to avoid 
tho formation of ozone. A very thin film of Hovea plan¬ 
tation rubber mixed with 6 per oent. of sulphur, prepared 
by evaporating a 3 per cent, solution in benzine on a 
transparent quartz plate, was exposed on both sides to the 
rays from a Heraous lamp run at 110 volts and 3-5 arapAres 
and distant 13 cm. Tho rubber was covered with a layer 
of water to shield it from the heat of the lamp. 2-56 per 
cent, of comlined sulphur was found in the exposed sample. 
A J per cent, solution jf plantation rubbci and sulphur in 
benzine exposed in thin layers to the rays from a quartz 
lamp run at 220 volts and 3 amperes, at a distance of 
3—4 am., vuloaniscd very rapidly, a rapid passage 
before the lamp, with a stream of water interposed to 
cut off heat, being sufficient to bring about the combination 
of sulphur to the extent of 1 *5 to 2 "5 per cent. The solution 
left on evaporation a residue of vulcanised rubber, insoluble 
in the ordinary rubber sol vents.—E. W. L. 

Rubber; Process for regenerating -. C. Harries. Ger. 

Pat. 267,277, Nov. 28, 1912. 

Solutions of rubber waste are treated with gaaeona 
hydrogen chloride, bromide, or iodide, and the products, 
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‘he type, C„H lt ,2HCI, arc heated with liases, such 
aH alkalis, ammonia, or amines { it in stake! that rubber of 
good quality in regenerate d by thin process, whether from 
the waste of natural or artificial rubber goods.—T. F. B. 


Obtaining erythrene. and other unsaturated compounds. 
Ger. Pats. 267,079 and 267,080. See XX. 


Vulcanisution of natural or artificial caoutchouc substances ; 
Process for accelerating the —•—. Farbenfabr. vorm. 
F. Bayer und Co. Ger. Fat. 266,619, Dec. 26, 1912. 
Addition to Ger. Pat. 265,221. 

In place of using piperidine or its homologueB as described 
in the principal patent (see Eng. Pat. 11,530 of 1913; 
this J., 1913,1078), derivatives of these bases may be used 

- 'I 1 . K. B. 

Plastic compositions . A. Ottlur, Aitona-Ottensen, Ger¬ 
many. Eng. Pat. 4663, Feb. 24, 1913. 

A PLASTio composition for elastic padding, floor coverings, 
etc., consists of waste vulcanised rubber, m the form of 
small pieces or powder, agglomerated by a binding agent 
of gutta-percha and fatty mattei or pai-aditi, to which 
caoutchouc or resin may be added.—11. E. P. 


XV.—LEATHER; BONE; HORN; GLUE. 

Tans; Distinction of bark --- from fruit and wood tans. 

B. Kuhnstein. Collegium, 1913, 045—648. 
Aqueous or alcoholic extracts of the bark of the pine 
and other conifers and of willow bark when boiled with 
hydrochloric aoid, coi led and shaken with ether give 
a green colouration when the ether aolution is removed 
and shaken with ammonia. The reaction is not confined 
to these harks, but in most cases is masked by the produc¬ 
tion of phlobaphencs by the action of the hydrochloric 
acid. The tast. may also lie carried out by placing a drop 
of the esterified tannin solution on a piece of solid caustic 
potash on a white tile. In both cases extracts of leaves 
and bark give a green colour while those of fruits and wood 
give a brown colour. A green colour is produced by galls, 
and young valonia gives an olive green colouration.—D.J.L. 


Rubber compositions. J. W. Aylsworlh, Hast Orange, N.J., 

U.K.A. Eng. l>at. 8757, Apiil 14, 1913. Under lnt. 

Cmv., Apiil 18, 1912. 

ttuuuKKcom|M)siti<ms, soft in hard, are made by vulcanising 
a mixture of rubber, rhlnrnnaphthulenr (e.g., liquid mono- 
chloronaphthalcne or a solid ehioronaphthalene) and 
vulcanising agent, which is preferably added after the 
previous ingredients have lsen mixed. Fillers may be 
added. Metal articles in fibrous materials may bo coated 
with a film by covering them witli a varnish made, by using 
liquid monochlorotiAphthalcno or a solvent Buch as* acety¬ 
lene tetrachloride with the ingredients mentioned above 
and then baking.—H. E. P. 


Rubber; Manufacture of reinforced bard ——.. ,1. T. 

Haek. Fr. Pat. 460,243, July 11, 1913. Under lnt. 

Ciinv., Sept. 20, 1912. 

In order to protect the fabric used in the production of 
ebonite “insertion” from the destructive action of 
moisture and high temperature in the presence of sulphur 
during vulcanisation, it is first impregnated with a solution 
of vulcanised asphallum m carbon tetrachloride, benzene, 
etc., then dusted with finely divided quartzite, keiseiguhr, 
glass powder, tale, or other similar substance before tile 
rubber mixing is applied to it.—E. W. I,. 


Caoutchouc ; Manufacture of compounds resembling or 

related to -. J. Y. Johnson, London. From 

Badisehe Anilin und Soda Fabrik, Ludwigshafen on 
Bhine, Germany. Eng. l’nt. 12,980, June 4, 1913. 
Addition to Eng. Put. 20,550, Nov. 19, 1912. 

See Addition of June 7, 1913. to Fi. Pat. 459,005 of 1913 • 
this J„ 1913,1164.- T. F. B. 


Caoutchmc ; Vulcanised - and process of malting same. 

F. Hofmann and K. Dclbruck, Assignors to Farlunfabr. 
vorm. F. Bayer mill U,i„ Ellx-rh-lil, fiermniiv. T[ s 
Pat. 1,081,613, Dec. 16, 1913. 

See Eng. Pat. 2312 of 1912 ; this J., 1912, 651.—T. F. B. 


Caoutchouc substance and process of making some. F. 
Hofmann and K. IMbrOek, Assignors to Furbenfabr 
vorm. F. Bayer und Co., Eilierfeld, Germany. U S Pat 
1,081,614, Dec. 16, 1913, ’ ' ' 

See Eng. Pat. 2313 of 1912; this J., 1912, 547.—T. F. B. 


Vulcanised gliiccrol rests. W. 0. Arsim, Schenectady 
Assignor to Gem ral Kir,-trie Co., New York U S Pat 
1,082.106, Dec. 23, 1913. 

SEE Eng. Pat. 9985 of 1913 ; this J., 1913, 1023.—T. F. B. 


Tanning materials ; [Apparatus for] Determination of the 

ethyl acetate figure of -. J. It. Bloekey. Collegium, 

1913, 634. ' 

The apparatus consists of a modification of the Soxhiot 
extraetor with an overflow tulie at, the side instead of the 
usual siphon tulie. The extraetor will hold 30 c.c. of 
liquid up to the level of the overflow tubo and contains, 
inside, a small glass funnel the afom of which reaches to the 
bottom and is there bent round, or the end of the stem 
may bo in tile shape of a small bulb pierced with small 
holes. 25 e.e. of clear filtered liquor are placed in the 
extraetor and extraction carried qut in the usual manner 
with ethyl or amyl acetate. The condensed solvent flows 
down through the funnel, then rises through the liquor in 
small drops and returns to the distilling flask through the 
overflow tube. Extraction is complete in 3—4 hours 

—D. J. L. 


— -. K. Foist and II. Haun. Arch. Pharm 1913 

251, 468 -526. 

The crystalline glueogallic acid obtained by Feist (soo this 
J., 1912, 652) from Turkish galls was methylated by means 
of diazomethane. The methylated product was very resist¬ 
ant to boiling A'/l sulphuric acia, but readily hydrolysed 
by alkali, yielding trimethjlgallie acid. As glueogallic 
acid contains no aldehyde group, the carboxyl group of the 
gallic acid residue must lie combined with the glucose 
aldehyde group, the substance being thus a mono-galloyl- 
glucose. Tannins obtained from Turkish and Chinese 
galls were methylatod by Herzig’s method (see this J., 
1909, 1051) and the tnethylaied products shown not to ho 
homogonoiius, fractions of varying methoxyl content 
being obtained by treatment with absolute ether and 
absolute alcohol. The fractions obtained from methylated 
Turkish tannin showed a higher methoxyl content than 
the corresponding fractions from mothylated Chinese 
tannin. The fraction insoluble in cold absolute alcohol, 
'obtained from mothylated Chinese tannin was found to be 
identical with Herzig’s “ mothylotaiuiin ” (foe. cit.). The 
methoxyl content of this substance agreed with a compound 
of 1 mol. of glucose with 11 or 12 mols. of gallic aoid, 
whilst the comsqamding fraction from methylated Turkish 
tannin had a methoxyl contont agreeing with 1 mol. of 
glucose to 1 to 3 mots, of gallic acid. The fraction soluble 
III cold alwoluto alcohol obtained from methylated Turkish 
tannin was not homogeneous but a mixture of mono-, di-, 
and tri-galloylglucose. Molecular weight determinations by 
the ebullioseopic method, using acetone as solvent, gave 
lower values for Turkish than for Chinese tannin. (See 
also this J., 1912, 1044; 1913, 36.)—T. C. ' 

TisUirhm ail ant tat, De-sf., from Libia as a tanning material. 

¥. Vignolo-Lutati. L’lnd. (him., 1913, 13 , 856—356. 

The air-dried leaves of PistacMa attantica, when examined 
by Procter s filter-bell method, gave 40-86 per oent. of 
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uluble matter, of which 19*74 per cent. was absorbed 
y hide-powder, a considerably greater proportion 
han that yielded by P. lenttscus, a common adulterant 
f sumach. The extract of P. cUlantica was light-coloured 
nd the tannin present gave the reactions of a pyrogallol- 
Minin, whereas that of P. lentxscus is a catechol-tannin, 
laving regard to the low cost of transport from Libya, 
- is suggested that it would be advantageous to try 
atlantica as a tanning material on a commercial scale 
1 Italy.—A. 8. 


Voter; Natural - and the catalytic action of some 

colloidal substances at great dilution [in tanning and dyeing J. 
E. 0. Sommerhoff. Collegium, 1913. 635 -638. 
p the calculated quantity of lime or soda be added to 
natural water the precipitation of calcium carbonate is not 
early quantitative and the result will vary greatly 
ccording to the scale on which the experiment is performed, 
n a softened natural water of 3° of hardness, magnesium 
alts were still present and could not be quantitatively 
irecipitated by sodium phosphate. The calcium and 
nagnesium salts in natural water are ptoliably present 
artly in a colloidal complex poly ineriHod form, and thus 
.0 not take part in tin* usual ionic reactions. The pre*<enee 
f inorganic colloidal qlknline earth compounds in water 
sed for silk dyeing and leather manufacture may produce 
ood or bad results. Their influence is favourable m 
uiekly coagulating the colloidal tanning matter in the 
ide and silk fibre during washing and results are obtained 
nth natural water which can never lie imitated by tin* 
dditinn of crystalline magnesium salts to soft water, 
’he formation of colloidal calcium and magnesium salts 
favoured by the presence of protective organic colloids 
ueh as hunne acid. The catalytic action of then* salts 
s oxygen carriers may become, under certain conditions, so 
trong as to result in local destruction or staining of the 
ilk or hide so that some metallic salts which are quite 
armless when present in erystalloidal form may have 
very harmful effect when in the colloidal poly mere ed 
>rm. An instance is given of the occurrence of red stains 
1 silk dyeing which were explained as flue to a catalytic 
xidation effect causing local decomposition of albumin, 
'he colloidal metallic salts are very similar in their effects 
> bacteria. The author regards it uh doubtful that salt, 
-ains are due entirely to bacteria. Investigation of the 
:ains should be carried out on a practical scale as it is 
npossiblo to produce similar conditions in the laboratory. 

—D. J. L. “ 


eather; Free sulphuric acid in -. J. Paessler. 

Collegium, 1913, 048—649. 

bather tanned with the synthetic tanning material 
eradol D gives erroneous results when tested for free 
tlphurio acid by the usual tests. The tanning matciial 
self contains sulphur compounds which arc taken up 
Y the hide during tanning. Any method of estimating 
le free sulphure acid involving the determination of 
le total sulphur in the leather must give too high results. 

—D. J. L. 

eather ; Free sulphuric acid in -. W. Moeller. 

Collegium, 1913,649—650. 

ksidks Neradol many other substances, when present m 
ather, give rise to erroneous results in the determination 
free sulphurio acid by any of the methods previously 
oposed. Sody (Gerber Cornier, 1913, No. 37) has 
town that, in most cases, the high percentage of free 
ilphuric acid found in many samples of leather by the 
mal methods is not really present but is formed during 
ie course of the analysis from sulphur present in the 
ather in other forms. The varying amount of the 
Iphur in the raw skin, the selenium in the water, sulphur- 
ntaining salts in the raw skin, sodium sulphide in the 
qes.' sulphites, sulphates and bisulphites in the tanning 
tracts, sulphonated oils, sulphur dyestuffs, sulphite- 
ltulose extract, etc., may all contribute to the total 
Iphur in the leather.—D. J. L. 


fertilisers. 


Patents. 

Quebracho ; Method of treating -. J. M. Fiske, New 

York. U.S. Pat. 1,081,730, Dee. 16,1913. 

Solid extract of quebraoho is immersed in water in a 
closed vessel, and the water is caused to circulate at a 
temperature not higher than 175° F. (79° 0.). The 
water may lie heated by steam. The solution and in¬ 
soluble matter are drawn off separately,—H. E. P. 

Tanning in one operation with mineral and vegetable pro¬ 
ducts. W. A. Klipstein. Fr. Pat. 460,870, July 30,1913. 
Skins are tanned in a mixture 1 of vegetable tanning 
agents, caustic soda and normal chromium sulphate or 
other alkalis und chromium salts. For example 70 parts 
by weight of solid quebracho extract, 8 parts of caustic 
soda, 75 parts of chromium sulphate and 15 parts of 
chromium oxide may be used.—D. J. L. 

Leather ; Treatment of - for uniter proofing and rendering 

it non slipping. A. McLennan, Hoss, Horefoid. Eng. 
Pat. 21,081, Sept. 16, 1912. 

Tiik resistance to water of leather is increased by drum¬ 
ming, for 20 hides of average weight, with a solution of 
6 ox. of celluloid dissolvi d in 5—6 pints of acetone, adding 
later, at suitable intervals, 10 ox. of guin juniper, 30 ox. of 
ether, 6 ox. of amber resin and 15 ox. of benzol. The 
treated leather has a much better grip on a damp or 
greasy surface than untreated leather. The process is 
preferably combined with a treatment with rubber 
solution.—1). J. L. 

Leather; Prying japanned or varnished —. A. Genthe, 
Worms a /It., Germany. Eng. Pat. 20,795, Sept. 15. 
1913. 

The ozone produced by mercury vapour lamps when 
used for the production of ultra-violet rays in the drying 
of japanned or varnished leather acts injuriously on the 
varnished surface. The method of removing ozone from 
the chamber by ventilation (see Eng. Pat. 10,971 of 1912 ; 
this J., 1912, 694) fails on moist summer days, but even 
in such cases, the injurious action of the ozone may be 
prevented by removing the aqueous vapour as far as 
possible from the air entering the chamber by suitable 
chilling.—D. J. L. 


Hones ; Preliminary treatment of - for gelatin manu¬ 

facture. H. BunzeJ. Fr. Pat. 460,611, June 26, 1913. 
Und r Int. Conv., Oct. 28, 1912. 

Tiie bones, after treatment with hydrochloric or other 
acids, are treated with a solution of peroxide or per- 
carbonate of sodium or other alkali or alkaline-earth per- 
salts. The process is much quicker than the usual treat¬ 
ment with lime water and a product of better colour is 
obtained.—D. J. L. 

Leather and leather products ; Manufacture of ——. W. 
Sp.alteholz, Leipzig, and K. Haring, Hersfeld, Germany. 
Eng. Pat. 28,392, Dec. 9, 1912. 

Sifie Ger. Pats. 258,992 and 258,993 of 1911; this J., 
1913, 008.—T. F. B. 


XVI.—SOILS; FERTILISERS. 

Sodium sulphate ; Effect of - on the groxoth of plants. 

E. Haselhoff. Landw. Jahrb., 1913, 44 , 641. Bicder- 
mann’s Zentr., 1913, 42 , 824—826. 

The presence of sodium sulphate in the effluents from 
soda works, and in atmospheric dust in the neighbourhood 
of potash and other chemical works, has led the author 
to try its effect on plants when present in the soil and 
when dusted on to the leaves. The dust had an un¬ 
doubted retarding effect on grasses, and soil cultures and 
water cultures showed in many cases a retarding effect 
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on other plants with 0-5 gm. per litre. The results 
fluctuated considerably and the individuality of the plant 
had undoubtedly some effect.—W. H. P. 

Nitrogenous fertilisers in U.8.A. .T. W. Turrentine, 

U.S. Dept, of Agriculture. Bureau of Soils, Dec., 1913. 

[T.R.] 

Or the 250,000,000 tons of sodium nitrate exported 
from Chile in 1911, the United States took 500,000 tone, 
of which some 70,000 tons were used in agriculture. 
Surveys of those parts of the U.S.A., the climate of which 
would permit of nitrate formation, has failed io reveal 
their presence in workable quantities. For the last five 
years the annual U.S. production of ammonium sulphate , 
has ranged from 83,400 tons in 1908 to 155,000 tons in 
1912. The world's production in 1911 wis 1,187,000 tons. 
The only feasible development lies in the by-product oven. I 
An oil shale from Montana is reported which yields 41-5 lb. 
ammonium sulphate and six gallons crude oil per short j 
ton. During 1910, 13,531 tons of calcium nitrate were I 
exported from Norway, and tho total production was 
about 22,OIK) tons. In 1911, 2302 tons woro imported ] 
into the U.S.A. In 1912 about 12,000 tons of cyanamide 
were produced at Niagara, 4000 at Nashville, and from 
15,000 to 18,000 tons in Europe. Owing to recent 
additions, tho Niagara Works of tho American Cyanamid 
Co. should bo able to put out at the rato of some 50,000 
tons a year by the end of 1913. Tenkage and dried blood 
contains from 5 to 8 per cent, of nitrogen and from 5 
to 12 per cent, of phosphoric acid. Pure driid blood 
contains 14 per cent, of nitrogen, but as obtained on the 
market the content varies from 9 to 13 per cent. Ad ox 
in good condition yields 12 lb. of tankage and 7 lb. of dried 
blood; each cult, 2-4 lb. tankage and 0-75 lb. blood ; 
each hog, 4-8 lb. tankage and 1-2 lb. blood; and each 
sheep. 1-2 lb. tankage ana 0-5 blood.' These ligureB do not 
include bone or concentrated tank water. Had all the 
materials derived front cattle of all kinds slaughtered 
in U.S.A. in 1912 been rendered available they would 
have pioducrd 222,535 tons of tankage and 79,794 tons 
of dried blood. The present supply depends largely on the 
output of the large packing houses, for the woik from i 
the smaller ones is not bo available, and there is little j 
likelihood of much increase. Of the fertilisers used in j 
U.S.A., 215,000 tons are ammonium sulphate, 70,000 tons | 
sodium nitrate, 11,000 tons calcium cyanide, from . 
100,000 to 150,000 tons tankage, and 70,000 tons fish scrap. 


XVII.—SUGARS; STARCHES; GUMS. 

f Beetroot] Juice; Purification of - \by alumina,}. 

M. Lindner. Deutsch. Zuckerimi., 1913,38,1130—1138. 
On digesting beetroot pulp with a suspension of colloidal 
alumina at 45°-50° (J., the juice obtained was only 
slightly turbid when cold and filtered quite clear. Expcri- 
ments made on a larger scale with a glass diffusion appar¬ 
atus gave equally favourable results, the alumina separa¬ 
ting easily from the beetroot chips as a black mass. The 
alumina must bo free from salts and ammonium com¬ 
pounds. 50 kilns, of chips required 1 kilo, of colloidal 
alumina, containing 12 per cent. Al,O a . Sugar boiled from 
tho juice thus prepared, without the UBe of lime, gave the 
following results -.—Polarisation, 98-00, ash, 033, water, 
0-58, organic non-sugar. 0-99 per cent. The BUgar dried 
easily in the centrifugal machine and, with slight steaming, 
yiolded a produot fit for direct consumption: polarif ation, 
99-80, ash, 0-003, water, 0-180, organic non-sugar, 0-017 
per cent. The alumina did not produce the same purifica¬ 
tion with diffusion juice, as when applied direct to the 
beetroot chips, the reason adduced being that the non¬ 
sugars of the beetroot have a labilo structure which no 
longer exists when they are fretd in the diffusion juioe. 

—L. J. de W. 

Sucrose; Constants for use in the double polarisation method 

of determining --. L. G. L. Stcuerwald. Archief 

Suikerind. Nrderl.-IndiS, 1913, 21, 1383 1392. 
Sivkbal investigators have observed when UBing the 
double polarisation (Cleiget-Herzfeld) method of deter¬ 


mining sucrose that the Hcrrfeld constants arc not strictly 
accurate, a result higher than the truth being given, so 
that in the examination of raw beet sugars the presence 
of raflinose may bo indicated, when the trisaccharide is 
absent (International Commission for Uniform Methods 
of Sugar Analysis, New York, 1912). The author has 
found the Herzfeld constant to give 0-2—0-3 per cent, 
more sucrose in the case of high-grade cane sugars than 
a constant specially determimd by him. A new series 
of constants, the average of values determined at 28°— 
29° 0. and at 20° and calculated to 0“ (has now bee n 
constructed by him (Tabic 1). 


Table 1. 


(kmoentrullon, 


Concentration, 


tfrms. of sucrose 

Constant for 

KrniH. of sucrose 

Constant for 

|M*r 100 c.r. 

0“ C. 

jier 100 e.c. 

0° C. 

1 

142-19 

11 

142-91 

o 

142-26 

12 

142-98 

3 

142-34 

13 

143-05 

4 

142-41 

14 

143-12 

r, 

J42-48 

15 

143-20 

6 

142-55 

16 

143-27 

7 

142-62 

17 

143-34 

8 

142-69 

18 

143-41 

9 

142-77 

10 

143-48 

10 

142-84 

20 

143-55 


A table in which the change of rotation due to concen¬ 
tration as well as that caused by temperature has also 
been worked out. following the procedure of fieerligs 
(Archief Suikerind. N.derl.-lndlS, 1913, 21, 33). 

Table 2. 


Temperature of reading. 


i 

i 

20° C. | 

22“ (1, j 

j 

26 “ r. | 

28° (\ | 

30“ (!. 

- -* , -5 

143-51 


1 




—24 

143*45 

143-43 ; 

— 

— 

— 

— 

- 23 

143-39 

143-38 1 

143-36 



— 

22 1 

148-34 

143-82 

143-30 

143-29 

— 

— 

21 

143-28 

143-20 

143-24 

148-23 

143-21 

143-20 

—20 

143-23 

143-20 

143-18 

143-16 

143-15 

143-14 

— 10 

143-17 

143-15 ! 

143-12 

143-10 

143-09 

143-07 

18 

143-12 

143-09 1 

143-06 

143-04 

143-02 

143-01 

- 17 

143-06 

143-03 

143-00 

142-08 | 

142-96 

142-94 

16 

143-01 

142-98 

142-95 

142*92 ! 

142-90 

142-88 

- 15 

142-95 

142-92 

| 142-89 

142-86 ! 

142-83 

142-81 

14 

142-90 

142-86 

142-83 

142-80 

142-77 

142-74 

- 13 

142-84 

142-80 

142-77 

142-74 

142-71 

142-68 

12 

142-79 

142-75 

142-71 

142-68 

142-64 

142-61 

11 

142-73 

142-69 

142-65 

142-61 

1 142-58 

142-55 

* 10 

142-68 

142-64 

142-59 

142-55 

, 142-52 

142-48 

- 9 

142-62 

142-58 

142-53 

142-49 

| 142-45 

142-42 

- 8 

142-57 

142-52 

142-47 

142-43 

142-39 

142-35 

7 

142-51 

142-46 

142-41 

142-37 

142-33 

142-29 

6 

142-40 

142-41 

142-36 

142-31 

142-26 

142-22 

- 5 

142-40 

142-35 

142-90 

142-25 

142-20 

142-15 

— 4 

142-35 

142-29 

142-24 

142-19 

142-14 

142-09 

— 3 

142-29 

142-24 

142-18. 

142-13 

142-07 

142-02 

— 2 

142-24 

142-18 

142-12 

142-06 

142-01 

141-96 

- 1 

142-18 

142-12 

142-06 

142-00 

141-94 

141-88 


_ 


— 

- . 


— 


—-J. P. O. 


Dertrose ; Action of alkali and alkaline-earth cyanides on 

-. E. Rupp and A. Holzle. Arch. Fharm., 1913, 

261.553—556. 

A MtXTt KK of dextrose and potassium cyande (or harium 
cyanide) lihoratcd ammonia even without the addition of 
caustic alkali. The potassium compound of the nitrile 
of hcptagluconic acid was first formed as an additive 
oompound and was convertrd first into the ammonium 
salt of heptagiuconic acid, and then into the corresponding 
potassium salt with evolution of ammonia. The mechanism 
of tho reaction was clueidatf d by determining quantita¬ 
tively the amount of ammonia formed and the potassium 
I content of the product- and the isolation and identification 
of the anhydride of hcptagluconic acid.—T. C. 
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Betaine hydrochloride from molasses residue# ; Preparation 

of -. jj. Stoltzenlx*rg. Zentralbl. Zuckerind., 1913, 

22, Nos. 4 and 5. (’hem. Zentr., 1914, 1, 22. 

In the preparation of betaine from molasses residues 
(this J., 1912, 788; 1913, 301), the ethyl alcohol used 
need not Ik: pure ; alcohol denatured with methyl alcohol 
is quite suitable. The method of Urban (this J., 1913, 
440) is criticised, especially in regard to the quantity of 
hydrochloric acid, the use of animal charcoal, and omission 
of alcohol. The solubilities of betaine hydrochloride, 
glutamic acid hydrochloride, and potassium chloride in 
water are nearly equal, and only a mixture can be obtained 
by evaporation of an aqueous solution of these substances. 

—A. S. 


Patent. 

Starch ; Process for treating for the production of an 
adhesive, particularly suitable for use. as a size. W. J. 
Mellersh-tlackson, London. Prom Casein Co. of 
America, New York. Eng. Pat. 4203, Feb. 18, 1913. 
SkeU.S. Pat. 1,053,719 of 1913; this.)., 1913,302.—T.F.B. 


XVIII.—FERMENTATION INDUSTRIES. 

Brewing barb ys ; Direct determination of extract , as a 
factor in the valuation of - —. It. Seibrigei*. Wocli. 
-Brail., 1913, 30, 049—050. 

The protein-content, of barley, valuable as a means of 
judging how the grain will behave on the malting lloor, 
does not by itself constitute a trustworthy basis for the 
calculation of extinct yi« Id. Barleys of the same protein- 
content may differ by as much as 4*8 per cent, in their 
yield of extract. For tin* valuation of brewing barleys 
the author therefore recommends the direct, determination 
of extract (see this ,J., 1910, 893; Woeh. Brau., 1912, 
29, 297) besides that of moisture, proteins and germin- 
ative capacity. When malting is conduct! d under 
ordinal y conditions there is a fairly constant dilTereiiee 
(I -1-5) between the percentage extract of the barley 
(determined as above) and that, of the malt (determined 
in fine grist by the. Congress method) the latter value 
being the lower. (heater differences than this indicate 
unsatisfactory methods of malting, and the direct deter¬ 
mination of extract in barley serves not only as a basis 
for the valuation of the gram itself, but, together with 
the deteriniimtiou of extract, in the nmlt, as a control on 
the malting ojs-rations. Baileys containing less than 
77 per cent, of extinct (calculated on the dried substance) 
are as a lule not well suited foi brewing.—J. H. L. 


Matt ; Inflatin' of dilution of the mash on the yield of 

extract found in the examination of - by the Congress 

method. W. Y\ indisch and W. Ulaubitz. Wocli. Brau., 
1914, 31, 1-4. 

In the determination of extract in malt by the Congress 
method in use on the Continent, the extract-content of 
the filtered wort (about 8-5 per cent.) is found from its 
density by reference to Balling’s table. The results 
obtained vary slightly according to the dilution of the 
mash, and these discrepancies depend to some extent on 
the character of the malt, but are smaller and more con stant j 
when instead of Balling's table, that of K. Windisch is j 
used (op. (). Snare, this J., 1902, 557). For example, if , 
the mash is so diluted as to give a 12 ]>er cent, instead of 
an 8-5 per cent, wort., the values found for the yield of 1 
extract in" the malt arc higher by 0-75—0*8 js*r cent, or 
(M per cent., according us Balling’s or K. Windisch's I 
table is used. These differences are due mainly to the I 
state of dilution of the wort and not to the amount of 
matter extracted from the malt. Similar discrepancies j 
arc encountered when a wort (or a pure sucrose solution) | 
is diluted to different extents, ami the extract-contents 
calculated from the degree of dilution are compared with 


those deduced from the actual densities by reference to 
Balling's table; but if K. Windisch’s table is used the 
discrepancies almost if not quite vanish. The authors 
recommend that in order to approach technical conditions 
aH closely as possible, the Congress method of mashing 
should be so modified as to yield a wort of 11—12 per 
cent, extract, and also that Balling’s table should Ik* 
replaced either by that of K. Windisch (15 V 0.) or by that 
of Mohr (17-5° C.).—J. H. L. 


Pyruvic and, a product of the vital activity of yeast. A. 

Fombach and M. School!. Comptcs rend., 1913. 157. 
1478—1480. 

The quantity of acid ptoduced in yeast fermentations waH 
considerably increased by adding calcium carbonate to 
the medium. Using a Champagne yeast in a sugar solution 
containing mineral salts and 1*5 grm. of ]»eptonc per litre, 
a quantity of calcium salts insoluble in alcohol (i.e. free 
from acetate) equivalent to 5*5 per cent, of the sugar 
fermented was obtained, whilst with the myeo-yeast of 
Duclaux the yield rose to 25 per cent. Among the acids 
produced pyruvic acid was identified.—A. S. 


Inverlase.; Formilion of -. II. Euler and H. Cramer. 

/. physiol. Chem., 1913, 88, 430—444. (See also this 
J., 1912, 245, (>54.) 

The marked production of invertase which occurs when 
y<‘ast is kept for some days in sugar solutions (see he. cit., 
and Meisetiheimcr and others, this J., 1913, 838) is not 
a consequence of increased general vitality of the cells, for 
it is sometimes accompanied by diminished fermentative 
activity. It takes place in solutions of sucrose, dextrose 
or mannose, but not in those of mannitol, sodium formate 
or sodium lactate; yet the effect of sugar is somewhat 
increased by the presence of sodium lactate and diminished 
by sodium formate. 'Pin* authors conclude that the 
formation of invertase requires conditions favourable to 
the production of protoplasm, and the energy required for 
both processes must be supplied by fermentation.—J. H. L. 


Emulsin free from, proteins ; Production of -. K. Ohta. 

Biochem. Zeits., 1913, 58, 329—338. 
Commercial emulsin (Kahlbaum’s) was digested with 1 /HI 
of its weight of pancreatin and 100 part* of water rendered 
slightly ainmoniacal, for 5—10 days al 37° (J. in presence 
of toluene. Thu clem filtered solution was dialysed 
against water for 5—10 days and afterwards concentrated 
at a low temperature and mixed with several times it* 
volume of alcohol. The precipitated enzyme, washed 
with alcohol and ether, and dried, amounted to onlv 
2 per cent, of the original material. It still contained 
nitrogen but was free from proteins (biuret and triketo- 
hydrindene tests negative). It gave a positive pentose 
reaction, contained organically combiiK d phosphorus, 
reduced Fehling’s solution strongly after boiling with 
mineral acids but not at all before, and on incineration 
yielded an ash containing calcium and magnesium but 
• no sulphates or chlorides. It hydrolysed amygdalin and 
saliein, the former more readily fchandid the commercial 
emulsin, and its activity remained unimpaired after six 
months.—J. II. L. 


Lactic acid ; Determination of free and combined —— in 
wines. T. Hoettgen. Z. Untcrs. Nahr. (lenussm., 1913, 
28, 048—050. 

For the determination of free lactic acid 50 c.c. of the 
wine (grape or fruit-) are freed from volatile acids by 
distillation (200 c.c. of distillate), and the residue extract* d 
for 24 hours with ether. The ethereal extract is mixed 
with 30 c.c. of water, the ether evaporate d, and the aqueous 
residue treated with barium hydroxide solution in slight 
excess, and heated for 15 minutes on the water-bath. A 
current of carbon dioxide is now passed through the still 
alkaline liquid and the heating continued until the residue 
is concentrated to 10 c.c. It is then made up to 150 c.c. 


K 
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by the* addition of 40 o.c. of wate r and 100 c.c. of 95 per 
cent, alcohol, filtered, and 100 c.c. of the filtrate titrated 
with A/4 hydrochloric acid. Kewults thus obtained arc 
in do«o agreement with those given bv the more tediouu 
methods of Kun* and Moalinger, which may however be 
UHcd for the determination of the total lactic aeid. 

—C. A. M. 


Spirits; Regulations of Dominion of New Zealand 

regarding methylation of -. Hoard of Trade J., 

Jan. 8, 1914. |T.R.J 

A Ministers’ Order (No. 1058), dated 28th October 
last, prescrilxw regulations to be observed under Section 
115 (10) of the Customs Law Ae*t of 1908, for the manu¬ 
facture, use, anel sale* of methylated spirits in the Dominion. 
The regulations provide, inter aha , that no spirits shall bo 
methylated which are of a lower strength than 50 j»er cent, 
overproof, and that no wood naphtha nr pyridine shall 
Is? used for the purpose of methylation which has not Ision 
approved by the Secretary of Customs. No wood naphtha 
will lie approved which is of a less strength than 00 o.p. 
by Sikes’ hydrometer, whilst pyridine must, comply with 
certain present'd tests. The regulations further specify 
the kinds of methylated spirit which may bo manufactured 
fur sale and used in certain industries. 


I’atents. 

IViwrvc and spirits , Ageing or motoring — . J. Da V. 
Vianna, Diuivnyo Marques, Africa. Eng. Pat. 23,548, 
Oct. 17, 1913. 

Till! wine, or spirit, ih st-on d in closed casks and subjected 
to a continual rocking movement for some months at a 
temperature of about 110° F. (43° (J.).— VV. P. S. 

Wine; Process of clarifying -. A. Ornstein, Vienna. 

U.S. Pat. 1,081,023, Dec. 10, 1913. 

See Kng. Pat. 4597 of 1913 ; this J., 1913, 548.—T. F. B. 


XIXa.-FOODS. 

Carabao'* milk; Cumponlum of -. E. K. Dovey. 

Philippine J. Soi., 19)3, 8, 151—157. 
Analyses nf tho milk from 19 different carabaos (a kind 
of buffalo) yielded the following results :— 



Minimum. 

Maximum. 

j Average. 

tip. gr. ut 17*5° C. 

1*0307 
IH*r rent. 

1*0418 
I»or cent. 

1-0381 
per cent. 

Total Milida . 

1 17*<U 

27*85 

21*56 

Fat . 

5*02 

15-03 

10*35 

Holiils-not-fut-. 

0-02 

14*22 

11*20 

PnitaiiM (Nx6*25). 

4*80 

0-70 

5*88 

Lactose . 

:$•:»() 

5*32 

4*32 

Ash . 

0-71 

0*05 

0*84 


'I'he composition of tho ash, etc., is also recorded. 
Determinations of tile total solids and fat in the milk 
from a further 105 animals showe d that the fat averaged 
1044 per ceiet. anel the total serlids 2142 per oent. It ia 
suggested that 8-5 i*-r cent, of solids-nol-fat and 8-0 per 
cent, of fat be adeipted as mihimum standards for the 
milk.—W. P. S. 


Jtt nni l; Condition* of activity of the enzyme of -. L. 

Michaclis and A. Mendelsaohn. Bioeham. Zeita., 1913 
88,315—328. 

This optimum concentration of hydrogen ions for the 
precipitation of casein by acids in pure solutions or in milk 


is 2-5 X 10“ 5 . The presence of oalcium salts dispiaoes this 
optimum in tho eliroction of greater acidity {e.g., to 3 x 1(T* 
in M /I0 solutions of calcium chloride) anel renders it less 
definite'. The optimum concentration of hydrogen ions 
for the precipitation of casein by rennet in presence of 
calcium salts lies between the values 4 X 10*7 and 1 X lfT*. 
There is thus a jsone of relative inactivity (10**—10“*) 
between the optimum concentration of hydrogen ions for 
aeid precipitation and that for precipitation by rennet. 
Tho action of rennet is therefore specific, and not Bimply 
a particular case of acid precipitation. The calcium ions 
necessary for the action of rennet cannot be replace d by 
hydrogen ions.—J. H. L. 


Butter ; Adulteration of '— by addition of cocoanut oil. 

[ Precinct: of cocoon ut oil in genuine hitter.] K. Lidont. 
Bull. Hoc. Chim. Belg., 1913, 27, 325-330. 

Certain of the constants of samples of butter, undoubtedly 
genuine and obtained from the milk of cows which hail 
been fed on cocoanut oil cake, appear to indicate definitely 
the presence of cocoanut oil.—T. K. B. 


Patents. 

Flour ; Milling of -. H. Leetham and Sons, Ltd., and 

S. Leetham, York. Eng. Pats. 28,375, Dec. 9, 1912, 
and 6043, March 11 H 1913. 

Fi.ouk, at any point of the milling process, is subjected 
to the action of a spray of water charged with osonised 
air. Ammonium carbonate or lime may be added to tho 
water.—W. I>. S. 


Cuttle, food* ; Manufacture of -. .1. J. Eastick and 

J. J. A. de Whalley, London. Eng. Pat. 29,648, 
Dec. 24, 1912. 

Peat moss, either alone or mixed with from 0-5 to 6 per 
oent. of its weight of sulphurous acid, is heated in an 
autoclave to 160° C. for 30 minutes; the excess of acid 
is then removed or neutralised, and the product is dried, 
if desireel. It may be used as a fodder directly, or may 
la) ground to a meal, pressed into cakes, or mixed with 
other foodstuffs.—W. P. S. 


Milk; Proem of sterilising- -. C E. Bonine, Phila¬ 

delphia, Pa. U.S. Pat. 1,081,483, Dec. 16, 1913. 
Milk is heated in a closed vi-Bsel under pressure to about 
130° C.; the volume of the milk should be such as will 
occupy about 90 per cent, of the capacity of tho vessel, 
and it is continually agitated while being heated and 
subsequently cooled.—W. P. S. 


Butler suitable for long storage; Process of obtaining -. 

0. Zmeskall. Fr. Pat. 460,525, July 19,1913. 
Fresh milk is hcate d to boiling and the “ cream ” which 
rises to the surface in the form of a skin is separated and 
churned into butter.—W. P. S. 


Margarine suitable for cooking purpose* ; Process of fauna 

facluriny -. P. A. Schmitt. Fr. Pat. 460,614, 

June 28, 1913. Under ]nt. Conv., June 28, 1012. 

Ten parts of a mixture of alkali-casein solution (160), and 
egg albumin (20 parts) are incorporated with 90 partB 
of a mixture of vegetable fats and milk or water. 

-W-P-8. 


Alimentary substances ; Process of preserving and sterilising 

-. ties, fur Sterilisation m. b. H. Fr. Pat. 460,912, 

July 31, 1913. 

The substances are treated with an organic or mineral 
acid and a halogen. For instanoe, meat ia treated with 
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0-3 per cent, of its weight of hydrochloric acid and 0-05 
per oent. of bromine dissolved in alcohol; vinegar may 
be preserved by the addition (per 100 litres) of 6 gnus, of 
bromine dissolved in 6 grins, of potassium bromide and 
60 grms. of water. After 24 hours, the excess of the 
halogen is destroyed by the addition of a sulphite or 
thiosulphate, and the acid may be neutralised by means 
of an alkali earbonate or bicarbonate.—W. P. S. 


Baking powder, C. H. Boehringer Sohn. Ger. Pat. 
266,377, April 4, 1912. 

An aluminium salt of lactic acid is mixed with an alkali 
or alkaline-earth carbonate or bicarbonate, particularly 
sodium bicarbonate. Baking powders prepared with 
normal or basic aluminium lactate are said to bo stable. 

—T. F. B. 


Flour; Processes and machine* for treating -. ('. 

Herendoon, Chicago. Eng. Pat. 17.330, July 28, 1913. 
Sf.k U.K. Tats. 1,073,985 and 1,073,986 of 1913: this J., 
1913. 987.—T. F. B. 


Condensation or concentration of milk and other liquid# by 

filtration ; Process for the -. E. W. Kuhn, Brussels. 

Eng. Pat. 19,420 of 1913, date of appl., Sept. 9, 1912. 
See Fr. Pat. 448,160 of 1912 ; this J., 1913, 445.—T. F. B. 

Milk sejtarating machine ; Centrifugal ——. S. 0. Han* 
berg, Copenhagen. U.S. Pat. 1,081,304, Dec. 16, 1913. 

See Eng. Pat. 19,154 of 1912 ; this J., 1913, 503.—T. F B. 

Alimentary products from soy beans ; Process of manu¬ 
facturing -. F. Gomel, Stockholm, Germany. U.S. 

Pat. 1.082,118, Dec. 23, 1913. 

See Fr. Pat. 451,447 of 1912 ; this J„ 1913, 621.—T. F. B. 


XIXb.— WATER PURIFICATION; SANITATION. 

Plumho-solvrnt-uxitcr, Treatment of - ly means of 

mechanical fillers. F. J. Dixon. Inst, of Water Engineers. 
Engineering. 1914, 97, 55—50. 

A description of the plant installed for the Ashton-under 
]<yne, Stalybridge, and Dukintield (District) Water Works 
Joint Committei. The water comes mainly from peaty 
moorland gathering grounds; it is generally acid, dis¬ 
coloured, and contains low forms of animal and vegetable 
matter in suspension, ft is purified by treatment with 
whiting (basic caloium carbonate) and aluminium sulphate 
and passage through mechanical filters. The latter consist 
of olosed cylinders having a false bottom of steel which is 
riveted to the outer shell and pierced by holes into which 
phosphor-bronze nettles are fixed from the underside. 
On the false bottom rests the filtering bed, 3-5 feet deep, 
of graded quartz crystals. A central vertical tube, extend¬ 
ing nearly to the falsi- bottom, contains a spindle to which 
propeller blades and two water-jets are attached for 
cleansing purposes. At the outlet end of the filter-house is a 
tintometer consisting of two glass tubes connected 
respectively with the raw water inlet pipe and the filtrate 
outlet pipe. According to an appendix to the paper, 
prepared hf 8. Dcldpine, the plumbo-solvent power of the 
water (grains, of lead dissolved per gallon by the water 
in contact with new lead fer 24 hours) has Wen reduced 
from 0-7 to 0-07 or less. Since Jan., 1813, there have been 
used 0-385 grain of lime and 0-320 grain of aluminium 
sulphate per gallon of water, the cost of chemicals per 
million gallons of water being, on the average, Is. lid., 
and the total coat of treatment 7s. 10d.— A. S. 


I . - 

Cation monoxide; Vans* of absorption of - by blood 

in vitro. M. Niolonx. Comptes rend., 1813, 157 
1425—1428. 

The displacement of oxygen from blood bv carbon mon¬ 
oxide and inversely of carbon monoxide bv oxygen 
may be expressed by the reversible equation : 

HbOj+COffHbOO+O,, 

where Hb represents htomoglobin. Hence if blood lie 
placed in contact with a mixture of the two gases, an 
equilibrium between the oxygen and carbon monoxide 
compounds, respectively of hiemoglobin should be estab¬ 
lished, depending upon the relative concentrations of the 
two gases in the plasma surrounding the blood corpuscles, 
which concentrations in turn would depend upon the partial 
pressurea of the two gases in the gaseous mixture. Experi¬ 
ments with hog’s blood saturated with carbon monoxide 
and with oxygen respectively and exposed to mixtures of 
carbon monoxide and oxygen or air showed that these 
views are correct. (In the ease of air the partial pressures 
of the carbon monoxide and oxygen are calculated for a 
mixture of carbon monoxide and oxygen alone in tho 
proportions present.) If the concentration of the carbon 
monoxide compound of hemoglobin la- termed y, and 
the percentage of carbon monoxide in the gas, x, then the 
concentration of the oxygen compound of hemoglobin will 
be 100-y and of oxygen IOC-*. and the reaction constant 

K — < 1( *9-y)xx 

.VX(HXW) 

The mean value found experimentally for K was 0-0045. 

—A. S. 


Lime, sulphur and salt wash ; Composition of the ——, 
J. K. Haywood. J. Amei. C'hem. Soc., 1905, 27, 
244—255. 

Methods arc suggested for the determination of sulphur 
in various states of combination when present in the same 
solution. Sulphide sulphur is determined by treating the 
solution with ammoniacal zinc chloride, heating, filtering, 
treating the precipitate with potassium hydroxide solution 
and hydrogen peroxide, and precipitating the sulphate 
by means of banum chloride. The first filtrate is neutralised 
with hydrochloric acid and titrated with sodium iodide, 
this furnishing a figure for sulphur as sulphite and thio¬ 
sulphate. The residual liquid is now acidified and barium 
chloride added; thiB gives a measure of the sulphate and 
sulphite. Finally the sulphite-sulphur is determined 
from the acidity to sodium hydroxide of the solution 
remaining after the sodium iodide titration.—T. F. B. 

Natural water and the catalytic action of some colloidal 
substances at great dilution [in tanning and dyeing], 
Sommerhoff. See XV. 


Gravimetric determination of nitrites. Buavold. See XXIII. 


Patents. 

Jgaler, sewage and the like; Means [foaling filer] for 

filtering -. A. Mitchell, Longsidc, Aberdeenshire. 

Eng. Pat. 3761, May 21, 1913. 

A EtOATiHO vessel or pontoon is divided into three com¬ 
partments by longitudinal partitions,- the two outer 
compartments are enclosed and act as floats whilst the 
middle compartment contains the filtering material which 
is supported on a perforated false-bottom. The bottom 
of the pontoon under the middle compartment is provided 
with a number of openings for the admission of the liquid, 
and these openings are covered by transverse strips or 
bands of fabric which pass under the pontoon and are 
attached to drama on the upper parte of the latter. When 
the fabric over the openings becomes clogged, a fresh 
portion may be brought over the openings by rotating the 

f 
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drums. A rubber band, operated in the Bamu manner 
may be employed for closing tho openings when it is desired 
to cleanse the filter. The filter oompartmentis also divided 
into sections by transverse partitions, so that any seotion 
may be put out o{ use without interfering with the others, 
and each section is fitted with a separate outlet connected 
with a common discharge pipe.—W. P. H. 


Sewage; Method of treating —. A. Pricstmnn, Phila¬ 
delphia, Pa. U.S. Pat. I,OHO,026, Dec. 9, 1013. 

The sewage is delivered into a settling tank, the denser por¬ 
tion lieing discharged in small quantities at intervals from 
the bottom of the tank into a second tank and thence, 
subsequently, into a third tank. Tho discharge is con¬ 
trolled by the overflow of the liquid sewage from the 
first tank. —W. P. S. 


Liquid*; Purification of -. R. H. McKee, Orono, 

Maine, U.S.A. Eng. Pat. 4130, Feb. tH, 1013. Under 
Int. Oonv., March 27, 1012. 

She Fr. Pat. 455.408 of 1013 ; this ,T„ 1013,064.—T. F. B. 


Sewage and the like ; Ap]uiralus for purifying -. P. 

Hunzol, Coethen, Germany. Eng. Pat. 17.304, July 28, 
1013. 

See U.S. Pat. 1,070,301 of 1013; this,!., 1014,30. T. F. R 


Water ; Process for clarifying - and purifying it from 

germ*. R. (Sans, Pankow, Assignor to J. li. Riedel 
A.O., Berlin. U.S. Pat. 1,082,316, Dec. 23, 1913. 

See Fr. Pat. 423,388 of 1010 ; this ,T., 1911,646.—T. F. B. 
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Alkaloids of the morphine, group and phenanthrene; Absorp¬ 
tion of ultra-violet rays by -. M. Gompel and V. 

Henri. Comptes lend., 1813, 157, 1422—1426. 

A Comparison of the absorption of ultra-violet rays by 
morphine, oodeinc, and apomorphine and by phenanthrene 
gave results in agreement with the view that these alkaloids 
are derivatives of phenanthrene. The absorption of the 
rays by apomorphine was much more intense than by 
morphine and more nearly approached that by phenan¬ 
threne. Morphine and codeine gave almost identical 
results, there being a single marked absorption band at 
X—-2850; it is possible to determine spectrographically 
0-1 mgrm. of either of these alkaloids in 1 c.c. to within 
5 per cent. In the ease of apomorphine. there ore three 
small absorption bands at X=3200, 3078 and 3026 
respectively and a large ab lorption band at X=2785 ; 0-01 
mgrm. of the alkaloid can be determined spectrographically. 
(See also this J„ 1013, «71.)—A. S. 


Brucine; Some new oxidation products of -. H. Lcuchs 

and H. Renoh. Ber., 1913, 46, 3917—3922. 

On oxidising brucine with an acetone solution of per¬ 
manganate (see this J., 1914, 40) small quantities of 
oertain non-acidic substances were formed in addition to 
dihydrobruoinone ard brucinonic acid. The first substance 
had tho composition, C„H 14 0,N,, and when dissolved 
in glacial acetic acid, it was optically inaotive, but in hydro¬ 
chloric aoid it had [a]n= 4-87-4°. It was insoluble in 
benzene and ether and sparingly soluble in ohloroform, 
acetone, alcohol and ether. It" m sited at 336° C. with 
decomposition. The composition of the second substance 


was 0,,H It 0,N s It had [«3 d=+ 5-86° in glacial acetic 
acid. It could be crystallised from water and melted 
at 240° C. Glacial acetic acid and chloroform dissolved 
the substanoe readily. The third substanoe had the 
composition, 0,,H,,O 0 N„ and had [i«1d=+ 72-8° in glacial 
acetic acid. After crystallising from water, it melted at 
290° C. with decomposition. All these substances gave 
the brncine reaction with nitric acid.—F. Shdn. 


OenMeine, a new volatile alkaloid. Valeur. J. Pharm. 
Chim., 1913, B, 573. 

Genistkine, C 10 Hj 8 N,, m.pt. 00-5° C., h.pt. 177°—178° C. 
(uncorr.) at 22 mm., was isolated from the mother-liquor 
from the crystallisation of commercial sparteine sulphate. 
It forms a hydrate, which melts with 

loss of water at 117“ G. The hydrate has tho rotatory 
power fa]n=—52-34° in absolute alcohol (4 per cent, 
solution). The alkaloid is a saturated base, not 
reducing permanganate in aoid solution, it does not 
contain a methoxyl group attached to a nitrogen atom. 
It is a di-aoid base (mono-acid to phonolphthalein), 
yielding a picrate, 2U 6 Hj(OH)(NO,) a , m.pt. 

215° G, with decomposition, and a platinichloride, 
(! 16 H ia N s .2HC!l,I > t(:i 4 + 2-5H s (), which loses its water 
at 110“ 0. and decomposes at 235“ O. without melting. 

-A. S. 


“ Rhein cry*1.” ; Commercial -. O. A. Ocsteile 

and E. R- HauusHh. Arch. Pharm., 1913, 251,550—552. 

In commerce " Bbein cryst.” is regarded as synonymous 
with “ Acid, chrysopbanic. ?vr.” Three samples obtained 
from nifferent sources were found to be identical in 
composition. They consisted of almost pure chrysophanic 
acid and contained"no rhein (1.8-dihydroxyanthraquiiione- 
3-carboxylio acid) and no emodin monomethylethor. 
It is recommended that tho name rhein should lie reserved 
for l.H-dihydroxyanthraqninone-3-carboxylic acid.—T. C. 


Perfumes of lichen*. E. M. Holmes. Perfum. and 
Essent. Oil Rceord, 1913, 4 , 408—409. 
Attention is drawn to the need of investigation of 
the odorous principles of lichens, with a view to using 
them in perfumery. As a basis for retaining odours 
in pot pourri and sachets, the common reindeer lichens, 
Cladonia rangiferin and C. sylmtica, appear very suitable. 
Tho tree lichen, Evernia prunastri, known in France as 
Mousse dc. chenr (oak moss), has been used for some 
years as a basis for perfumes. It is generally found 
admixed with other less fragrant lichens, but may he 
readily distinguished by the frond lieing grey on the 
outside and white on the under or channelled side. Accord¬ 
ing to Gattefosse' the odorous principle is a phenol, lichenal, 
isomerio with oarvaoroi, and soluble in a 3 per oent. 
solution of sodium carbonate; and a suitable basis 
for perfumes is obtained by extracting the liohen with a 
volatile solvent, and distilling the extract in vacuo. 
Other fragrant liohens mentioned are Lobaria pulmonaria 
(“ oaklungs,” mousse de. la base, du chine), Ctmocephalv* 
amicus (having a bergamot odour), Hygrophorus agathosmvs 
and Clitocybeodora (having an odour of aniseed).—A. 8. 


Mosses in perfumery; Use of -. H. Mann. Amer. 

Perfumer and Easont. Oil Rev., 1013, 8, 248—249. 
At the present timo oak moss (Lichen Quercius viridis) 
known in Franoo as “ Mousse do chtne ” is almost univer¬ 
sally used in perfumery. It is usually oxtraoted with 
light petroleum, and the residuo obtained is diluted 
with about 200 times its weight of alcohol. In some eases 
an alooholio infusion of the dry moss is made. This oan 
be used as a base for fine perfumes and for toilet soaps. 
The moss residues are sometimes incorporated with the 
latter where special meohanical cleansing properties are 
desired.—F. Shdn. 
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Essential oils; Constituents oj -. The sesquiterpene 

fraction oj Jam eitronetta oil. F. W. Semmler and K. E. 
Spornitz. Her., 1913, 46, 4025—4029. 

A fraction of Java citronella oil containing sesquiterpene 
wan washed repeatedly with 60 and 70 per cent, alcohol. 
It then boiled at J53°—156° C. at 15 mm., had the an. gr. 
0-8659 at 20° C. and np -1-50386. The fraction oonaieted of 
a mixture of sesquiterpene and sesquiterpene alcohol. After 
distilling over sodium, and again fraotionating, aesqui- 
citronellcne, waa separated. The characters were 

h. pt. 138'’—-140° (!. at 9 mm., ap. gr. 0-8489 at 20° C.’ 
an ; 1-53252, od —-f 0° 36'. This substance waa reduced 
by means of sodium and alcohol to dihydroscBquicitronel. 
lene, 4', 5 1I ZB , b. pt. 131°—133° (J. at 12 mm., ap. gr. 0-8316 
at 20 1 . 1 )i, ['4800and ai> L 0°. deduction in ethereal 
solution with platinum and hydrogen led to the forma¬ 
tion of octohydroecsquicitronellene, b. pt. 115°— 117 ° C. 
at 9 mm., sp. gr. 0-7789 at 20° 0., ni,=-l-43518, o D = ±0°. 
The sesquiterpene was inverted to cycfo-scsquicitroncllene 
by means of concentrated formic acid. The substance 
then boiled at 129 —132° C. at 15 mm., had the an. gr. 
0-8892 at 20 (!., up —1-5069, an—-f-56° and could not be 
reduced by means of sodium and alcohol. The oiiginal 
oil contained a small quant ity of a paraffin boiling at 165°— 
167° (.'. at 15 mm. —F. Soon. 


Tolclioulioit. M. Lehmann. ( hem.-Zeit., 1013,37,1589. 
Oils distilled during the last six months have shown a 
much lower tip. gr. (095 to 0-90), optical rotation (—42° to 
—59° and solubility in alcohol (0 vo!h. of 90 per cent, 
alcohol for clear solution) than the oils of previous years. 

I In* aroma of the recent inis is 8U}x*rior, and the alteration 
in tho propcrticK is to Ik* attributed to climatic conditions 
during tho growth of the plants. The following limits are 
suggested for the constants of this year's patchouli oil:— 
Sp. gr. 0-95 to 0-97 ; optical rotation, —40° to —59° • 
refractive index, 1-504 to 1-515 ; s»i|>onitieation value, 4 to 
18; saponif. value of uoctylated oil, 35 to 80; soluble 
at. first in equal voi. of 90 per cent, alcohol. After the 
addition of 2 to 5 vols. the solution becomes turbid, but 
should become permanently clear again after the addition 
of 0 vols.—(_’. A. M. 


l-Epicatnphor (t-P-eomphor), J. Bredt and W. H. Perkin, 
jun. Cbem. Soo. Trans., 1913, 108, 2182—2225. 
Eficamfhob, 

CH..CH-CO 

| C(CH,), 

CH,.C(CH,)—CH, 

was prepared independently by Lankahcar and W. H 
Perkin (Chem. Soc. Prnc., 1911, 27, 167) and by Bredt 
and hia co-workers (Chem.-Zeit., 1911, 86, 765). The 
product by Wagner (Chem.-Zeit., 1903, 27, 

271 ; Bor., 1903, 88, 4602) and described as epicamphor 
was apparently a mixture consisting largely of impure 
camphor A Setter methoel for the preparation of epb 
V J han ‘ ho ‘« ! above consists in treating 

in'tRi'^l«ne.3.carboxylie acid with hydroxylamine 
m the presence of senium methoxide, whereby d bornylene- 

,C.C(OH): N.OH . , , 

•• IS produced 


3-hydroxamic acid, C 8 H U <£^ 


almost quantitatively and this acid readily yields epicam- 
phor under a variety of conditions. Preferably the reaction 
mixture without isolating the acid, is shaken contin- 
uonsly for 12 hours with p-toluene Bidphonvl chloride, 
whereby molecular rearrangement takes place with forma¬ 
tion of bornyIenc-3-iaocyonate, and the latter is extracted 
with ether and converted into epicamphor hy distillation 
with steam in presence of hydrochloric acid. Epicamphor 
has an odour very similar to, hut distinct from, that of 
ordinary camphor j it melts at 182° and distils at 213“ C 
and its optical rotation (in benzene solution at a eoneen- 
*?-«”«* 1-41205) is aV-— 58-21°; its oxime 
-f 10U-5 for a licnzenc solution containing 0-9293 grm. 

fttl —W4° a,l( l d-H wmicarbazono 
H vm J ~T 38 , On oxidation it yields d-oamphoric acid, 

whilst when reduced with sodium in boiling alcoholic 
solution it yields J-epibornool, m. pt. 181°—182*5° (!. 
Physiological experiments carried out by Van der Veldeii 
and Leyden showed that epicamphor has a much less 
pronounced and less persistent action than camphor on 
the beat of the heart ; the action of camphor is toxic at 
the concentration necessary for favourable action in the 
case of epicamphor.—A. B. 


Calamus oil; ConstitiunU of -. ]]. Thoms and II. 

Bcckstroeiu. Bor., 1913, 46, 3940—3948. 

A fraction of terpene-free calamus oil of Japanese origin 
gave results different from those of Semmler and Spornitz 
(this 1914, 40). The oil contained a little oalameone 
and about 00 jkt cent, of asarone. A fraction of the 
composition. ( ,,H_, 4 0, was treated with cold oonoentrated 
arsonious acid solution and washed. The residue con- 
sisted of a hydrocarbon, C M H M , which had the characters, 
b * Pj;* o 146J ( ’ ** 19 mm., sp. gr. 0-9330 at 18° C., an«= 
-f-0*o at 18 ( . in a 2 cm. tube. Tho hydrocarbon was 
present as such in the original oil, and was not produced by 
tho dehydration of an alcohol.—F. Shun. 


Uaslkhc [Pistachio lentiscus} leaf oil. Vimard, Dimmer 
J n ^M°nsohem. Ferfum. and Essent. Oil Bee., 1913, 


Dibromomeiit/tone ; Structuie of -, and a new synthesis 

of buchu camphor [iiospheml\ G. Ousmano. Atti R. 
Acoad. dci Lineei, Roma, 1913, 22, II., 569—575, 
Didkiimomuntiionk, m. pt. 78°—80° (!., which can be 
readily obtained, in good yield, by the action of bromine 
vajiour mixed with air, on tui uthonc, is converted into 
buchu camphor (diosphenol), 



when treated with a 2-5 per cent, aqueous solution of 
potassium hydroxide. ThiB reaction and tho fact 
that 4-monobromomenthone when brominated in chloro- 
form solution, yields dibromomenthone, show that the 
,latter is 2.4-dibromo-3-mcnthanone, 

(CH,)CE<^^gO>C(Br)G J H I 

and not 


7hk oil had the sp. gr. 0-887, optical rotation +3°, este; 
0-8 per oent., total aootylisable constituents 13-5 per oen 
It Ad not totil below 160° C., but yielded 20 per oen 
JS 1 ®* ‘I - «> .b^low 180° C., 58 below 190° C 
b6be | ( °. w 200“ 74 below 210° C\, and 78 per cent, belo- 
3 Vi ™ beu distilled under reduwd pressure an 
collected in four tractions of 20 per oent. and then one < 
n off F 4 B P° gr. of the fractions increased froi 

O'*®®, 10 0-825 and the refractive index from 1-4680 t 
1-4796, whilst the option] rotation fell from +11° to ni 
ihe first two fractions contained pinene. The oil had 
PMhliar odottt somewhat resembling that of me and savi 
oils.'—A; B. 


CH,(Br)C<^^0> C{Br)c>Hi 

as stated by Beckmann and Eickelberg (this J., 1896, 
470). The semicarbazone of bnehu camphor melts, 
with decomposition, at 219°—220° C.—A. 8. 


Sylvestrtne ; Synthesis of d- anil -. W. N. Haworth and 

W. H. Perkin, jnn. Chim. 8oc. Trans., 1913, 108, 

2225—2287. 

Tbs add obtained by tbs aBmination of hydrogen bromide 
from l-bromo-l-melhyloyolohexsne-3-carboxylic acid in 
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the course of the synthesis of carvestrone (rfl-sylvcstrene), 
and supposed to bo 1 -methyl- A ^eyclohexene-3-carboxylic 
acid, in now shown to consist of a mixture of this acid 
with the isomeric 1 -methyl- A • -cyclohexene-3-carboxylic 
acid. By the resolution of this (//-mixture of acids by 
means of brucine and /-menthylaraine, there were obtained 
finally the dextro A* -acid (an = +108°) and the leevo-A*-acid 
(ad—— 49-7°), and from these, by methods similar to 
those used in the synthesis of carvestrone ( loc . ci/.), d- 
Hylvestrene (the torpene of Swedish oil of turpentine), 
b. pt. 174°- 170° 0., sp. gr-0*8485at 18° C.,n D =1*4752, 
00 +07*5°, and /Hylvestrene, b. pt. 175°—178° C., 

«D~—90*5°, were prepared. /-Sylvcstrene was also 
synthesised from M methyl- A 8 -eyelohexene-3-carboxylic 
acid obtained by the resolution of dl- acid (see Fisher and 
JVrkin, Chem. Soe. Trans., 1908, 98, 1878): the specimen 
thus obtained had the b. pt. 170°—178° C., sp. gr. 0-848 
at 19° C., iq,-=1*4701, aD=—08*2°. A mixture of equal 
quantities of d- and /-Hylvestrene dihydroehlorides wnen 
recrystalhsed from methyl alcohol yielded carvestrene 
dihydroeldoiide. (See also this .J., 1918, 700.)—A. S. 


Geranyl chloride. M. O. Forster and 1). Cardwell. Chem. 

Soe. Trans., 1918, 103, 1338—1340. 

Gkuanvl chloride, C 10 H 17 C1, pre]wired by the action of 
thtonyl chloride on a mixture of geraniol and pyridine, 
was a colourless liquid with a marked odour of hops, b. pt. 
103° ('. at 14 mm., sp. gr. 0-918 at 25° C., n D ~ 1*4741. 
The same product was obtained in a similar manner from 
liualool, and it is probably identical with the linalyl 
chloride, of Dupont and Labaune (this J., 1910, 710, 1132). 
The chloride gave a nitrosate,C, 0 U l7 () 4 N 2 Cl, m.pt.lOl 0 C., 
which proved a convenient means of identifying it. On 
treatment with ethyl sodioacetoacetate, it yielded ethyl 
geraiiylacetoacetate, identical with the eater prepared by 
Dupont and Labuune from linalyl bromide. This ester 
when boiled with alcoholic baryta and the product treated 
with hydrochloric acid, yielded geranylacctonc (dihydro- 
i/z ionoiie), identical with the ketone prepared by Kerseh- 
baum (this 1913, 711) from the nitrile of farnesinic 
acid, and proved by tin* work of Harries and Haarmann 
(this .1., 1913, 711) on farnesol, to have the constitution, 

CH a .C(CH 3 ): CH.(CH a ) a .C(CH a ):CH.(CH,) r CO.CH 3 . The 

production of this ketone proves that the compounds 
prepared by the authois contain the goranyl and not the 
linalyl radical, and hence that when liualool is converted 
into a chloride, the latter contains the* goranyl radical. 
Besides the coni}M)imds mentioned, ethyl geranyl ether, 
geranylamine, ethyl geranyl malonati*, geranylacetic acid, 
and a hydrocarbon, C 10 H l8 (b. pt. 181° C. at 793 mm., 
95° C. at 20 mm.,sp. gr. 0*708 at 25° 0., no— 1*4458, were 
also prepared, the last-named by the action of zinc dust 
and acetic acid on geranyl chloride.—A. S. 


Olcannl; Derivatives of -. F. Tutm and \V. J. S. 

Naunton. Chem. Soe. Trans.. 1913,108, 2050—2000. 
Oxidation of the c rystalline compound oleanol, Cj.H^O,, 
from olive leaves (this 3., 1908, 041) by means ol potas-*’ 
siurn permanganate yielded a dihydroxy compound, 
C a9 H 4 «0 4 , which contained a carbonyl group, and was 
termed oleanone. It yielded mono- and diacctyl deriva- 
tives. On heating oleanone with glacial acetic acid ond 
diluting the mixture with water, a pink colouration 
changing to green and then to fugitive violet was obtained, 
the changes of colour closely resembling those given by 
a phjtosterol when treated with sulphuric acid and acetic 
anhydride. In this reaction of oleanone an acetyl dciiva- 
five was formed, and this on hydrolysis gave the corre¬ 
sponding alcohol, C B0 H 7fl O 6 (OH) a . An analogous reaction 
occurred when diacetyloleanonc was heated with acetic 
acid containing hydrochloric acid, the mono-acetyl 
derivative, C iHJ H 7H 0 7 (C0.CH a ) 2 , Uung formed. Oxidation 
of oleanone with chromic acid gave a compound, C aP H 4a 0 4 
(m. p. 275° C.), which yielded only a mono-acetyl deriva¬ 
tive. A mixture of carboxylic acids was also produced 
in the chromic acid oxidation.—C. A. M. 


Yatrene. 0. Anselmino. Apoth.-Zeit., 1914, 29, 10—11. 
Yatrene was found to be a mixture of 8-hydroxy-7- 
iodoquinoline-5-sulphonic acid with about 20 per cent, of 
sodium bicarbonate.—F. Shdn. 

Acetylation of organic compounds. E. Knoevenagel. 

Annalen, 1914, 402, 111—148. 

The acetylation of hydroxyl groups with acetic anhydride 
can bo accelerated and often carried out almost quanti¬ 
tatively at ordinary temperatures by the addition of 1 to 5 
per cent, of certain substances (ferric, zinc and stannous 
chlorides, phosphorus trichloride, sulphuric acid, copper 
sulphate, ammonium sulphate, etc.) which lx»have, not 
as dehydiating agents, but in some unexplained way as 
catalysts. Substances^ containing carbonyl oxygen, and 
ethereal or anhydride-like bodies such as ethers, poly¬ 
saccharides, celluloses and starches, and oxygen ring 
compounds as epichlorhydrin, cineol, etc., can also by the 
breaking of an oxygen linkage be similarly converted into 
diacetates (called “acetolysis” in contradistinction to 
hydrolysis). The catalysts appeal to bo specific in their 
action, so that by using a suitably selected catalyst with, 
for example, cellulose it may lx; possible either to acetylatc 
hydroxyl groups, or split the molecule by acetolysis at 
specific positions favourable for attack by the catalyst 
employed. The acetylation of a number of different 
types of substances has been studied in detail using the 
catalysts mentioned above. AH except ammonium 
sulphate convert aldehydes into diaectates. Quinone and 
imsaturated ketones react best in presence of ferric chloride. 
Diethyl ether and three-me ml a* red oxygen carbon rings 
react only with ferric chloride, the former at. 10U Q C., the 
latter at the ordinary temjierature. In contrast to this, 
six-membered rings, such as cineol, readily yield acetates, 
in presence of nearly all the catalysts, by the splittinu of 
the ring at the oxygen atom. Salicylic aldehyde with 
acetic anhydride and phosphorus trichloiide, copper 
sulphate or zine sulphate, was converted into disalieylic 
aldehyde, whilst the other catalysts yielded mainly the 
triacetate. —G. F. M. 

Hydroxy-acids ; Deconiftosition of —— with soda-lime. 

L. ('.arpcntci. Chem. News, 1914, 109, 5. 

Mixtures of sodium lactate and souium citrate lcsjiee- 
tivejy with soda-lime when destructively distilled under 
reduced pressure in an iron tula* heated to ju.4 below 
redness, yielded mainlv acetone and mesityl oxide*, 
(CH 3 ),C:CH.CO.CH 3 .-A.S. 

Patents. 

Diaryl ethers; Process for the fonmtion of- -. F. 

Fritzsehe und Co., Hamburg, Germany. Eng. Pat. 

9797, Apiil 25, 1913. Under hit. Conv., June 29, 1912. 
A solution of dry alkali phenolate (phrnoxide) in excess 
of the correspondin'.: phenol is heated to about 200° C. 
under prcssuie with monohalogen substitution products of 
uromutic hydrocarbons. Phenyl ether can be* prepared 
in this way from potassium phenoxide and chlorobenzene. 

—F. Shdn. 


Emetine; Manufacture of -. H. Wellcome, London, 

F. H. Carr and F. L. Pyman, Hartford. Eng. Pat. 
14,077, June 25, 1913. 

Emetine can be prepared by suitably methylating 
cephaeliiw, for instance, by boiling the latter with sodium 
methylate (inethoxide) and methyl sulphate in methyl 
alcoholic solution.—F Shdn. 


Arsenic antimony Compounds ; Manufacture of -. 

Farbworko vorm. Meister, Lucius, und Brlining, HOchst 
on Maine, Germany. Eng. Pat. 19,778, Sept. 1, 1913. 
Under Int. Conv., Oct. 4, 1912. 

The method of manufacture of aromatic arseno-compounds 
described in Eng. Pat. 11,709 of 1911 (this J., 1912, 256) 
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can be modified by U8ini( an antimony compound in place 
of one of the arsinic aoida or one of the aracnoxideB. In 
this way, arsenic-antimony compounds are produced. 

—-XT. Shdn. 


Chemical praam [preparation of diaceJonr-alcohol]. A. 

Hoffman. Brooklyn, Assignor to Alco Deo Co. I'.S. 

Bat. 1,082,424, Dec. 23, 1913. 

A liquid containing a “ comparatively large percentage ” 
of acetone is heated to a temperature la-low ISO” C. but 
sufficiently high to evolve acetone vapour; the vapours 
arc condensed and allowed to pass through a granular 
mass of calcium hydroxide or other spatingly soluble 
catalyst boated to a high temperature, whereby a small 
percentage of the acetone is converted into diacetone- 
alcohol. The liquid thus obtained is addon to a quantity 
of previously distilled liquid, the mixture is distilled to 
remove sonr of the acetone and to produc-- a more eon- 
oentrated solution of the alcohol, and the acetone evolved 
is again submitted to the action of the catalyst.- T. F. B. 


Knjlhrme mid olltrr unnaturated compound* ; Proem* for 

obtaining -. A- (lerlach and it. Koetschan. tier. 

Bats. 207,079 and 207,080, Sept. 24 and 20, 1912. 

(I) Oleic acid, or oils, fats, or waxes containing acids 
of the oleic series or compounds thereof, are heated by 
m-ans of electrically heated wires, etc., in an appiratus, 
the walls of which are kept at a temperature about the 
boiling-point of the mass. An agent which facilitates 
decoin post ion may be added. The crythreiic and other 
unsaturated eonijsiunds are siqwintted from the products 
of the reaction by physical or chemical methods. (2) In 
the sliove process, the oleic acid may Ik- replaced by wool- 
grease or other substances containing cholesterol.' it is 
advisable that the wool grease Is- free from water. By 
this process it is possible to obtain a yield of 50 is-reent ilf 
product boiling below 200“ C. l-'rce'choleslerol. or unaln- 
jjouk substances midi as phylosterol, arc said to give 
similar results.—T. F. B. n 

2- Phtnyhjuinolinc-k-emloxtjlic arid and it* hoinoloyues ; 

Proas* for pairing ester* of -. Karln iifabr. vorm. 

Bayer und Co. (Jer. Pat. 207,209, Nov. 2, 1912. 

J iie acetol esters of 2-phenylquinoline-4-eai boxylic ax-id 
or its homolognes arc- obtained by treating the acids with 
halogen derivatives of acetone. The physiological effects 
of the-esters resemble those of the free acids, but the esters 
are tasteless.—T. F. B. 


Amino- mid diamnokitonrn; Procesn for preparing 
aliphatic - —. Farbenfnbr. vorm. F. Bavcr und Co 
Gcr. Pat. 207,347, Nov. 8, 1912. Addition to 
tier. Pat. 2;i4,<I4 (sin- this ,J., 1913, 380). 

The reactions lieM-ribcd in the principal patent and ubo 
m Eng. Pat. 14,231 oi 1913 (sec this J., 1913, 1128) can 
be carried out, in presence of solvents not miscible with 
water, and also of inorganic or organic salts, preferable 
under pressure It is said that by appyling this modifica'- 
tion to the condensation of acetone or its homologues with 
dmlkylamino-oxymcthanes or with tetra-alkyldiamiuo- 
methanes, the formation of by-products is prevented to 
a large extent, and the reaction is very complete.— T. F. B. 

Carbohydrate phosphoric acid enter * ; Mrocem for foimina 
T7T-., ,„ lson ' Nadhammar, Sweden. Kng. Pat. 
ll,Bo.i, May 19, 1913. Under lnt. Conv May 20,1912, 

See Fr. Pat. 458,090 of 1913 ; this J.. 1913,1031T. F. B. 

Vtonida; Oaecoiu - and their production. W. J 

Knox, New York, Assignor to Knox Tcrpczone Co. of 
Amertoa. U.S. Pat. 1,081,017, Dtc. 16,1913. 

Bek Eng. Pat. 27,371 of 1912 ; this J., 1913,924.—X. F. B. 


XXI.—PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patent. 

Colour-Hcreens [for colour photography]; Ptocetm for the 

manufacture, of -. 0. Spilth, Steglitz, Uermanv, 

Assignor to Eastman Kodak Co., ltochestcr, N.Y. 
U.S. Pat. 1,081,341, Dec. 10, 1913. 

See Eng, Pat. 23,138 of 1910; this J„ 1911, 109.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 


(■horn. 


Explosives ; Composition of ncidy permitted - 

Trade J., Due. 27, 1913. IT.R.J 
An Order, No. 1217, of November 25, 1913, authorising 
additions! to the lieruiittod lint, of explosives to be UNed 
in coal mines, has been made by the Home Secretary under 
Section 01 of the Coal Mines Act. The composition of 
those new explosives as given in the Order is as follows :— 


Parts by weight. 


Ingredients. 


Ammonite No 9 (Minors’ Safety Explosive 
t'ompany, Ltd.)— 

Nitrate of ammonium . 

Nitrate of sodium . 

Tri-nitru-miphthalene.. ’. 

Chloiide of ammonium . 

Moisture. 

Kxpedite (Explosives and Chemical Pro¬ 
duct^ fat'd )- 

Nitrate of ammonium. 

Nitrate ot |*otassium. 

Chloride ot ammonium . ’. * ‘ 

Tri-iutru-toliiol . 

Moisture. ... . 

At Wo Powder No. 2 (Roburite and 
Aiumunal, Ltd.)— 

Nitrate of uiuimiiiiuiii. 

Chloride of sodium . 

Tri-nitro-toiuol . 

Oraphite . 

Colouring matter ... 

Moisture.. 

New Fortex (Explosives’ and Chemical 
Products, Ltd.)— 

Nitrate of ammonium. 

Nitrate of iiotassium. 

Amido compound.‘ 

Chloride of ammonium . 

Moisture.’. ’ ‘ 

^Ttirj l on ' d * r d'arbonite Syndicate, 

Nitro-glycerme . 

Collodion cotton . ...!!!. 

Olyeerine . 

Plour of jKjtatoes (flried at lOtp C.j 

Nitrate ol' ammonium.. 

Nitrate ot sodium ._ 

Chloride of sodium .. 

Moisture. 

Mitmi Powder. No. 2 (Hrltish Explosives 
Syndicate, Ltd.)— 

Nitro-glycerine . 

Nitrate of ammonium. . 

Nitrate of potassium. 

Woodmeal (dried at 100 u C.) 

Oxalate of ammoniuin . 

Moisture. 

iSheppep Powder (Cotton Powder Com¬ 
pany, Ltd.)— 

Nitro-glycerlnc. 

Nitrate of potassium ... 

Woodmeal (dried at 100 J C.) 

Oxalate of ammonium 
Moisture 


Sundents (Nobel's Explosives (kunpany, 
Ltd.)— 4 

Nitro-glycerlno . 

Nitrate of ammonium. 

Perehloratc of potassium ... 

Woodmeal (dried at 100° C.) 

Oxalate of wtiuoninm . 

Moisture... 


; Not 

Not 

more than 

less tliau 

72 

08 



4 

9 

K» 
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92 

21 

1!) 

19 

11 

J •*> 

— 

;»h 


20 

26 

16 

14 

1 

0*5 

IH 

— 

1 

•— 

;m 

99 

94 

92 

j;i 

11 

21 

19 

!•.'» 

— 

19 

11 

u*.» 

0*2 

r» 

a 

10*5 

8*3 

37 

.34 

1-3 

0*3 

18 

:j 

16 

7 


i'ill-5 

f»9*5 

11 

9 

10 

8 

]«•:» 

17*3 

- 


28 

26 

:J2 

90 


90 

7 

,i 

0 

a 

10 

H 

r.4-5 

30*5 

10 

8 

9 

7 

21 

19 

2 

— 


—— 
















































104 


Ol. XXIII.-ANALYTICAL PROCESSES. [Jan. 81,1914. 


Tho usual stipulations art* made in each case as to 
markings, quality, etc. 


Patent. I 

Preparation of alkaline, oils |for protective ordnance from ( 
the effects of svwlceless jtowder]. Fr. Pat. 400,419. 
Sec Xll. 


does not affect tho process ; but small amounts of nickel, 
cobalt, or manganese vitiate the results owing to rapid 
catalytic action on the peroxide. The addition of a small 
amount of sodium sulphate (1/100 grm.-mol.) after 
oxidation has been effected greatly facilitates tho decom¬ 
position of the excess of peroxide.—J. R. 

Iron and aluminium; Separation of ——■. H. Borok. 
Chcm.-Zeit., 1914, 38, 7. 


XXIII.—ANALYTICAL PROCESSES. 

Electric micro furnace ; Fractionation oj alloys and minerals 

in the- -. A. L. Fletcher, ('hem. Soe. Trans., 1913, 

103, 2097 -21 OS. 

Tills furnace (see fig.) consists of a brafs drum sliding on 
a solid slate eylimlei of 5 — 8 cm. diamet'T which liears 
a pair of terminals for a carbon rod. The tci minals take 



the form of horizontal clock springs and press the carbon 
down on a block of copper or graphite. The sliding 
cylinder is covered by a receiving plute of glass, silica, or 
biscuit ware. The space surrounding the rod can be ' 
filled with various gases or partly exhausted. The 
carbon rod can be readily heated to a very high teinj>era- 
turo and the colour of the deposit- on the cover in air or 
hydrogen sulphide or iodine vapour, gives a useful qualita- | 
tivo indication of the metals present in an alloy. In many i 
eases (including minerals) quantitative data of an approxi- ! 
mate nature may be obtained from very small specimens 
by weighing the deposit and the residue.—W. li. 1\ i 


An upparafcus for tho separation of iron and aluminium 
by heatin' the ignited oxides in hydrochloric acid gas 
(this J., J912, 400) comprises a series of washing flasks, 
1, 2, 4, 8 and 9, and a Kipp’s apparatus, 
3, for the production of the hydrochloric 
acid gas from ammonium chloride and 
sulphuric acid. The flask, 1, is left empty, 
2 is charged with concentrated sulphuric 
arid or with mercury, 4 with about 30 
e.c. of concentrated hydrochloric acid, 8 
with 50 c.c. of water, and 9 with 50 c.c. 
of 30 to 40 per cent, potassium hydroxide 
solution. The oxides are heated in a 
quartz boat, in the tube, 5, whilst a mix¬ 
ture of hydrochloric acid gas and air 
(drawn through A by means of a pump 
at B) is iiassed through the tube. After 
tho ignition any truces of chlorine absorbed 
by tho quartz boat are expelled by con¬ 
tinuing the ignition for a short time in 
a current of air alone. The same 
apparalus may l>o used for the rapid 
separation of tungsten, molybdenum and 
uranium fiom silica and fchoria.—0. A. M. 



Nitriles ; Gravimetric determination of- -. N. Bus void. 

Chem.-Zeit., 1914, 88, 28. 

The method depends upon the reaction: SHXOj-f 
AgBrO a — 3HNO a + AgBr. About 1-4—1-5 gun. of silver 
bromatc is dissolved by warming in 100 c.c. of water and 
100 e.e. of 2A'-acetic acid and the nitrite solution (200 c.c. 
containing about. 1 grm. of sodium nitrite) added gradually, 
with agitation. The mixture is heated to 85° (\, treated 
with 30 c.e. of sulphuric acid (1 :4), the silver bromide 
collected iu a Hooch crucible, washed, dried at 130°(I. 
anel weighed : 0*907 grm. AgBr is equivalent to 1 grill. 
NnNO : . 'The method is accurate to within J 0*1 per 
cent.in presence of chloride the quantity of silver 
chloride in the nieeipitate must lx* determined and u 
correction applied.—A.8. 


High tempi rata res ; Methods of n search at - and the 

high temperature microscope. E. Kittl. Oesterr. Zeits. 
Berg- u. Huttenw., 1913, 61, 745- 748. 


Carbon dioxide ; Titration of small quantities of -. 

A. Burner. Z. physiol. Chem., 1913, 88, 425—429. 


Chiefly a description, with tlrawings, of Docller's high - 
temperature microseojie, an ordinary lnincralogica) | 
polarising microscope the stage of which is fitted with a ! 
small electrical resistance furnace, 5| cm. or 
10 cm. high, giving internal temperatures up 
to 1300° C. and 1000“ C. lespjctivcly. A small fJgjjJ* 
quartz or platinum capsule contains the sub- eO*. 
stance to be examined, and is lowered to the 
centre of the furnace ; and a plate of glass or 
other transparent substance covers the top of 
tho central tulx-, thus protecting tho objective, 
and allowing the use of indifferent gases other 
than air in the furnace. The lower part of the 
microscope tube and tho objective are water- 
cooled, and the magnification possible is from 13 
to 15 diameters.—J. T. D. 

Chromium; Determination of ~—• by ulkulinc 
oxidation. F. Bourion and A. Hcn^chal. 

Comptes reml., 1913, 157, 1528—1531. 

The method deix*mling upon the oxidation of 
a chromic salt to chromate by means of 
hydrogen peroxide in alkaline solution and 
subsequent estimation of the chromate has been 
carefully examined. The presence of iron 


Thf. apparatus (see Fig.) was designi d for the determination 
of minute quantities of carbon dioxide (less than 3 mgrms.) 
in experiments on the respiration of living cells. The 
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absorption vessels, which are constructed on the principle 
of the Walter’s apparatus for washing gases,'are of ordinary 
glass and are not heated during absorption (cp. Warburg, 
this J., 1912, 1049). At the commencement of a deter¬ 
mination they arc swept out by air free from carbon dioxide, 
and then about 30 c.c. of barium hydroxide solution are 
run into each. During absorption the gas is drawn 
through at the rate of 150 c.c. per min. The current 
of air is continued during the subsequent titration with 
acid.—J. H. L. 


Organic matter ; Destruction of targe quantities of - 

in the Kjeidahl process. E. C’ftrpiaux. Bull. Soe. 
(’him. Belg., 1913, 27, 333—334. 

Thk following method has been found to give satisfactory 
results in the determination of nitrogen in samples weighing 
from 20 to 30 grins. :—The sample (say 30 grms.) is 
introduced into a 500 c.e. flask, 30 c.c. of sulphuric acid is 
added, and the whole is well shaken and allowed to stand 
for an hour; the mass becomes hot and forms a spongy 
carbonaceous product. Carbonisation may be accelerated 
by moderate heat. When the mass appears to t>c dry, 
mercury and sulphuric acid are added and the oxidation 
is proceeded with as .usual. To remove any undesirable 
excess of sulphuric acid after the oxidation, pure sugar 
may In- added to the boiling liquid. Nitrogen, phosphoric 
acid, and calcium may be determined in the resulting 
liquid. It. is stated that this method obviates the 
difficulties due to excessive frothing which occur in the 
usual process.-— 1 T. F. B. 


Boron ; Determination of extremely small quantities of —•— 
in organic substance*. (*. Ik-it rand and H. Agnlhon. 
Comptes reml., 1913, 157, 1433—1430. (Sec this J., 
1910,375.) 

For very small quantities of boron, strips of turmeric pajar 
of definite si/.e are partly immersed under standardised 
conditions in the solutions containing l>oion as sodium 
borate and rendered acid with hydrochloric acid and in 
standard solutions of known boron content and of the 
same degree of acidity. The solution rises in the pajK-r 
by capillarity and after a certain time (1-2 hours at 
35°(\, JO—24 hours at. the ordinary tenvjwrature), the 
upper portions of the papers, exposed to the air, will 
have Iwcomo coloured to a longtn depending upon the 
quantity of boron present. For quantities of boron 
between 0-0005 and 0*1 mgrm., the quantity of boron may 
be e eti mated accurately from the length of the coloured 
portion of the paper. Even in pure; water ft brown 
colouration may appear on the pajier, but this is not 
changed to blue- by ammonia as are the colourations 
due to boron.- -A. *S* 


Analysis of petroleum oil and mineral tmx. Kantorowiez. 
See. 11a. 


Rapid determination of arsenic in sulphuric and hydro • 
chloric acids. Koelsch. See. VII. 


Thermal analysis of clays, bauxites, and some related 
substances. Wohlin. See VIII. 


Electrical conductivity of clays and clay suspensions. 
[ Determination of soluble sails. ] Blcininger and Kinnison. 
See VIII. 


Detection of phytosterol in animal fals. Fritzsche. See XII. 


Examination of bleached shellac. Wolff. See XIII. 


Examination of rosin size, Marcusaon. See XIII. 


I-== i -- 1 ■ ■ — ~ 

Distinction of bark tans from fruit and wood tans. Kohnstf in. 
See XV. 


[Apparatus for] determination of the. ethyl acetate figure of 
tanning materials. Blockey. See. XV. 


Constants for use. in the double polarisation method of 
determining sucrose. Hteuerwald. See XVII. 

Direct delenninalion of extract as a factor in the. valuation 
of brewing barleys. Seibriger. See XVIII. 

Influence of dilution of the mash on the yield of extract 
found in the examination of malt by the Congress method. 
Windisch and Glauhitz. See XVIII. 


Determination of free, and combined lactic arid in wines. 
Koettgen. See XV11I. 


Composition of the lime, sulphur, and salt wash. Haywood. 
See XIXb. 


Absorption of ultra-violet rays by alkaloids of the morphine 
group and phenanthrene. (lornpel and Henri. See XX. 


Patents. 

Alloys and other chemical substances ; Method and instru¬ 
ment for the. separation, detection, and estimation of 

dements in -. A. L. Fletcher, Dublin. Eng. Pats. 

29,537 and 29,538, Dec. 23, 1912. 

The material is heated electrically near a moving surface, 
such as the surface of a revolving drum. As the drum 
revolves, resistances are cut out of the electrical circuit 
so that the material is heated continuously to higher 
temperatures. Substances volatilised at different tem¬ 
peratures arc 1 bus received on different portions of the 
moving surface.-—T. St. 


Heating bodies ; Process and apparatus for determining 

the calories given off from -. M. Arndt. Fr. Pat. 

460,248, July 11,1913. Under Infc. Conv., July 13,1912. 
A volume of air measured at atmospheric pressure is 
forced by a body of mercury moved by the action of a water 
pressure tube and intermittent siphon into a hollow vessel in 
contact with the heating body. The air expands and 
causes the mercury contained in a second vessel to rise 
to a corresponding degree. A float in the mercury also 
rises and by means of a cord passing over a pulley actuates 
the recording mechanism which indicates the number of 
calories given off and also closes an electric circuit which 
causes a bell to ring or some other signal to be shown. 

-W. H. C. 


Heating value of fuels ; Method and device [calorimeter] 

for measuring the -. H. Junkers, Aachen, Germany, 

Eng. Pat. 22,514, Oct. 6, 1913. Under Int. Conv., 
Oct. 16, 1912. 

The heat liberated by the combustion of solid, liquid, or 
gareous fuelB is transmitted bv known heat-exchanging 
devices to a stationary liquid having a coefficient of 
expansion which is as nearly as possible constant at the 
temperatures under consideration, and the heating value 
calculated from the increased volume of the liquid. The 
effect of a uniform coefficient of expansion is that the 
increase in volume of the liquid is the same whether the 
temperature is uniform throughout or not, so that no 
stirring is necessary. Petroleum satisfies the necessary 
conditions but water is unsuitable. In the form of appara¬ 
tus shown, the heat is transmitted from a burner, e, to 
petroleum in the vessel, a, by means of gills, d, in the 
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fj«n.31, 1914. 


flue and gilla, /, in a liquid circulating pannage, g. The 
top of the apparatus in made conical to avoid prencncc of 
air bubble*, and a heating or cooling coil, f, in provided 



to enable the calorimeter to lie brought quickly to the 
temjterature of the room to avoid radiation corrections. 
The increase of volume of the liquid is measured l»y means 
of a tube, h, and the heating value obtained by multiplying 
by a factor and dividing by the amount of fuel used/ In 
another form of apparatus the tula*, h, is replaced by an 
expansible chamber operating a pointer.—JH. H. 

Porous article. Filtering apparatus for laboratory use. 
P. A. Boeck, Assignor to Norton Co., Worcester, Mass. 
U.K. Pats. 1,081.573 and 1,081,574, Dec. 10, 1013. 

(1) A thin-walled porous article, for use ns a filter, 
composed essentially of grains of a highly refractory 
material, especially alumina, with a small proportion of 
a ceramic bond. (2) An elastic band covers tin* rim of a 
funnel and extends into the same, and a poroas cone 
disposed within the funnel is supported by the clastic 
bund.—A. S. 

Analysis of gaseous mixtures ; Means for use in the. quanti¬ 
tative - and for automatically regulating the state of 

gaseous mixtures. Siemens Bros, and Co., Ltd., London. 
Prom Siemens und Halske A. -CL, Berlin. Eng. Pa£. 
28,043, Dec. 16, 1012. 

See Fr. Pat. 458,016 of 1913; this J., 1013,1171.—T.F.B. 

Crucible. (Hazed refractory article [crucible]. U.S. Pats. 
1.081,535 and 1,081,542. Sec Vlll. 

Machines for testing the lubricating properties of oils and 
greases. Eng. Pat. 29,086. Sec XII. 

XXIV.—MISCELLANEOUS ABSTRACTS. 

SvbUmalion ; The temperature of -. J. Jolv. Phil. 

Mag., 1914, 27, 1—14. 

Bv means of the apophorometer (see this J., 1913, 1 ) 09 ) 
the temperature of sublimation and the nature of the 


sublimate have been investigated for a large number of 
minerals containing Sb, As, 8, Te, Bi, So and Pb. Quanti¬ 
tative experiments upon several of these minerals are also 
de»cribe<l.—.1. R. 


Books Received. 

Miner and Quarries : (1 enkral Report, with Statistics, 
for 1012. By The Chief Inspector of Mines. Part III. 
Output. [Od. 7107-1 Price Is. fid. Wyman and Sons, 
Fetter I^ano, E.C. 

This return, whieh is prepared annually by the Home 
Office, contains statistics of the quantity and value of 
various minerals raised in the United Kingdom. The 
value of the mineral output of the United Kingdom in 
1012 was £131,220,853, an increase of £6,641,540 as com¬ 
pared with 1011 ; the increase is mainly accounted for by 
the increased value of coal. (See page 84.) 

Mines and Quarries. Oeneral Report with 
Statistics for 1011. Part IV. Oolonial and Foreign 
Statistics. [Cd. 7217. | Messrs. Wyman and Sons, 
Fitter Lam*, London, E.O. Price Is. 8d. 

This report, which completes the statistics for 1911, 
contains details of the* jiersons employed, output, and 
accidents at mines and quarries in the British Colonies 
and in foreign countries. A corrected sheet, of certain 
coal statistics in the 1912, Part ill., report (pages 255 and 
256) is also included. 

Recherciies sur les Oroanirmes de Fermentation. 
Vol. X. Alb. Klooker, TI. Recherches rur 17 formes 
DtT “ Saccharomyceh apiciti.atus.” (Copenhagen. 
En commission chcz H. Hagcrup. Imp. De Thiele. 1013.] 
Thin work fills a small pamphlet, volume of 59 pagcN (Of by 
5J in.), followed by 3] pages of bibliographic references, 
and then by 8 plates with microscopic figures of the 
organisms described in the text and further 3 pages 
of descriptive notes. Then follow two photographs 
representing the monuments erected to the respective 
memories of Job. Kjeldahl and Emil. Uhr. Hansen, and 
5 pages of memoirs. Finally, a Table of Contents to Vol.X. 
Price 2 Ki. 65 On*. 

Chemical Teottnolouy and Analysis of Oils, Fats, 
and Waxes. By the late Dr. J. Lkwkowitsch, M.A., 
F.I.C. Fifth Edition, entirely rewritten and enlarged. 
In three volumes. Vol. I. Macpiillan & Co., St 

Martin's St-., London. 1013. Price 25s. 

Presented to the Society’s Library by his widow. 

The Lilly Scientific Bulletin. Series 1, No. 4. 
Jan. 5, 1014. Messrs. Eli Lilly and Co., Indianapolis, 
Ind., U.S.A. 

Pamphlet consisting of 46 pages, x 5| ins., containing 
the following papers :—The improvement of medicinal 
plantH (F. A. Millet). A convenient method for 
estimating albumin in urine (F. R. Eldrod and C. M. 
Pence). The influence of alcohol on the toxicity of digi¬ 
talis for guinea pigs (C. C. Hiskell). Breeding medicinal 
plants (F. A. Miller). The comparative value of various 
sugars in the feeding of infants (0. C. Haskell). The 
detenoration of pharmaceutical preparations (F. R. 
Eldred). The assay of individual plants of Datura Stra¬ 
monium, L., and Datura Tatula, L., and other species and 
varieties (F. A. Miller and J. W. Meader). 

Transactions of the Australasian Institute of 
Mwino Enoineers. Vols. XIV., XV. (Parts 1 and 2), 
and XVI. Published by the Institute at the Head 
Office, 57-50, Swanston Street, Melbourne, 
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THE RUBBER AND RESIN CONTENT OF THE 
DESERT RUBBER-PLANT “ GUAYULE,” IN 
RELATION TO RAINFALL. 


BY FRANCIS E. LLOYD, M.A. 


In an earlier paper* the view has been advanced that 
the amount of rubber secreted by the guayule, Jhrthemum 
araerUatum Gray, varies within wido limits, inversely with 
the amount of soil water available. It was shown, however, 
that tho amount of ruliticr which may ultimately occur 
within the secreting cells (which arc chiefly those of the 
jiarcnchyina) may ho quilo as grout in those cultivated 
plants which receive a maximum water supply, as tn feral 
plants, while the amount calculated to tho total dry weight 
of the plant remains small. This is explained by tha 
great changes in the character and especially in the 
volume relations undergone by tho various tissues when 
the plant accommodates itself to tho change from 
xorophytic to mesophytie conditions. The most obvious 
of these changes is seen in the thickness of the 
cortex (“ bark ”), which is relatively much less in well- 
watered plants, this constituting an important factor in 
determining tho amount of rubber relative to total dry 
weight. 

Correlated with the soil water supply is also tho rate 
of seerotion within the coll, which is much slower in 
well-watered plants. Thus a feral plant will show a much 
larger amount of rubbor within the cells at the close of tho 
normal wet season, say three months after the earliest 
effective rainfall of summer (in Chihuahua), than will an 
irrigated plant after six months of rapid growth, while tho 
latter, during a subsequent, period of enforced drought, will 
make marked advance toward attaining a full complement 
of rubber. 

From the study of plants grown undor such extreme 
conditions as regards water supply, it was to be inferred 
that variations in rainfall, either from season to season 
in the same locality, or as correlated with geographical 
conditions, would be accompanied by variations in structure 
and rate of rubber secretion in the same directions in plants 
In theif normal habitats. Indeed, one striking example 
was afforded and has been described elsowheret as well as 
in the publications above cited, but, at the time, no 
analyses wore available, so that the divergencies of struc¬ 
ture and rubber content had to be described in histological 
terms only. * , 

Since then, the writer has received samplos of plants in 
three lots from as many separate localities which bear out in 
a striking wav the inference made, both in regard to the 
general habit of the plant and as to the rubber content in 
teims of total dry weight. These wore very kindly fur¬ 
nished me by Sr. Ramon Mufloz, accomDanied by the 
following data. The material was collected in December, 
1912. During that year and during the latter half of 1911 
the rainfall had been “ very abundant,” and in consequence 
an “ abundant and rapid reproduction and growth ’ in all 
tho guayule fields was reported. It is not possible to say 
in exact terms what “ abundant ” means, but we may 
suppose that, in a country where 12 to 15 inches is not 
considered meagre, 20 inches would fall somewhere near 
the maik. However this may be, it is more to the present 


* F B Lloyd. The guayule—-a rubber plant of the Chihuahuan 
Deaert Cam lnit.. W«h.. Pubj., 139, fill. 

tF, B. Lloyd. Guayule—a desert rubber plant. Pop Bel. 
Mo , §1, BIS—880, Oet.. 1912. The Acclimatisation of Guayule; 
India Rubber World, 1913, 4T, 188, 688, 


purpose to point out that the region whore the plants 
of Lot 3 grew is recognised as having a distinctly more 
abundant rainfall than those lands lying farther to the west. 
It lies on the eastern border of the guayule area, partly 
in tho states of Nuevo Leon and partly in San Luis Potosi. 
These plants have a very different appearance from 
those of the othor lots, namely. Lot 1 and Lot 2, both from 
guayule fields situated well within the area of distribution, 
and, indeed, markedly different from that of any guayulo 
which 1 have Been growing in the field. Rather do they 
resemble irrigated plants in thoir slender twigs, yellowish 
bark, and greater shrinkage upon drying, tho last-named 
character bocoming evident in deep longitudinal folds. 
Tho plants of Lot 1 were four small seedlings, of which 
ono was three years old and the remainder two, and oxcept 
for a growth rate (viz., about 6 cm. yearly) somewhat 
greater than usual (about 3*5 cm. yearly) presented nothing 
unusual. Tho plants of Lot 2, also four in number, were 
of a type of guayule generally recognised as tho “ best.” 
They wero stocky plants, with fewer and thicker branches 
and twigs, groy in colour and generally conforming to 
the popular conception of “ macho ” (male) guayulo, while 
the plants of Lot 3 are regarded as “ hembra ” (female). 
This distinction 1 have discussed elsewhere (l.c.), but 
briefly the alternative views are that wo are dealing either 
with distinct races (elementary species) *r with merely 
environment types. Tho latter view is strongly indi¬ 
cated by the evidence, which is not of the kind to bo 
pertinent to this jxvper, but whichevor of tho interpretations 
I is true, the present record will have its value. The great 
difference between the two samples (Lots 2 and 3) of plants 
which we arc discussing is indicated by tho woights. The 
plants of Lot 2 were 5 to 7 years old and had an average 
weight of 45*7 grms .; while of those of Lot 3 four, which 
were of a similar rango of ages, had an average weight of 
only 29-2 grms. The average heights above soil wero 22 and 
19 cm. respectively, from which it appears that their growth 
rates were not connected with their transverse measure¬ 
ments. This is tho one discrepancy which makes itself 
evident in a comparison of tho plants of Lot 3 with irrigated 
ones, which may, however, bo duo to temperature effects, if 
we may assume, as scorns proper, that the soil conditions 
need not bo called into the question. That, however, 
a greater rainfall for 1911-1912 made itself felt more 
especially where it occurred, in probably greater abundance, 
appears to be indicated by a more rapid average growth 
rate for the plants of Lot 3. 

Tho number of measurements (11 to 13) is admittedly 
rather too small to justify much reliance upon them, but 
they are given for their probable worth. 


Average growth in height. 


Lot No. 

1011. 

1912. 

• 

cm. 

rm. 

2 

3-0 

44 

8 

4*8 

5*8 


All these measurements are somewhat in excess of tho 
average growth rate of 3*5 cm. per annum, as established 
by numerous measurements by myself ( l.c .). Nevertheless, 
they are not excessive nor greater than observed by me 
for particular localities. The seedlings comprised in Lot 1, 
however, also show a greater amount of growth in length 
than is usual during years of less rainfall than occurred 
in 1911-12, being, for the two years, about 10 cm. against 
a normal of about 6 cm. {he. cit.). The samples, tho 
analvsia of which is given below, indicate therefore a 
rainfall of more favourable quantity, in harmony with 
the testimony of Sr. Mufioa, while those of Lot 3 conform 
to a type of guayule which resembles the irrigated plant. 

The analyses were carried out by Mr. E. H. Pound in this 
laboratory in the following manner. The finely ground 
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material was dried for 24 hours at 10.5° F. It was then ex¬ 
tracted with acetone (0 hours) followed by potroloum ethor 
of 60° (2 hours), The extracts were dried for one hour at 
105° F. Parallel series wore run. The plants of Lot 1 
were entirely incorporated with the samples extracted; 
those of Lots 2 and 3 wore divided into tops (the growth 
of the last two years) and stocks (the remaining basal 
portion). The following are the results and their averages - 


Total diameter, 

2*82 | 

195 

Lot 1 . 1 

102 

0-0$ 

Lot 3 . ; 

0-70 

0-70 


Lot 1. 



Rubber. 

I 

Resin. 



j»cr cent. 


per cent. 


1 130 


12*73 



1-75 


11*04 


A vernge 1 -52 

’ Average 11-88 


1 

i 

Tops. 

Stocks. 

Lot 


Resin. i 


--- 

No. | 

Rubber. 

i 

Rubber. 

Resin. 


1 

per cent. | 
3-47 1 

iter cent. 

per cent, i 

|s*r cent. 


I8-7U 

1 *20 

18*69 


4 29 

10-35 

1-08 

J4-7I 

o 


_ 

1*77 

19-03 


_ 1 


2*40 

18-84 

Average 

3-88 | 

17*55 

J -01 

17-94 


208 

12-09 

, 1-49 

, 13*05 

3 

2ir> 

| 12-29 

i 1 40 

12(50 

Average 

2-41 

| 12 01 

1 1 *43 

' 12*82 

Noth.- 

-Kor analyses of mature plants, see Wiuttelsey, J. lnd 

Eng. Chew , April, 1900. 




From these figures if appears that the plants of Lot 2 
have alsuit <12 |>or eenf. more rubber in the tops ami 
13 per cent, in the stocks than those of Lot 3. The amount 
in the latter is about the same as I observed for field 
seedlings (exclusive of leaves) which had grown rapidly 
in response to a rat her favourable season. I n the seedlings 
of Lot 1 the amount is less t han would lie expected (namely, 
1-52 [ior cent, against 1-80. leaves included) (Lloyd, /.r.), 
in view of the alleged considerable rainfall. But, as rain 
is usually local in the desert, especially on “ Imjadas ” or 
foots lopes, one has to admit the absence of exact informa¬ 
tion. The resin content, on the other hand, is little 
variable, and this fact is cited in support of a view earlier 
expressed that, there is no connection between the occur¬ 
rence of rubber and that of rosin, for which view histo¬ 
logical evidence had liecn given. That rubber may break 
down into resins is of little value as evidence that the resin 
in guayule is usrni in the building up of the rubber. 

Concerning the anatomical structure of the plants in 
question, 1 he same differences as between field and irrigated 
plants, such as I have heretofore doserilied (f.r.) occur, but in 
smaller measure. Those need not be mentioned here In 
detail, it sufficing to mention merely the greater develop¬ 
ment of cork, mechanical elements (stereome) and of the 
tracheids, together with a reduction of medulla and 
medullary rays, in the plants of Lot 3, those, namely, which 
rocoived the greater rainfall. Microscopical examination 
does not discover any discrepancy in the amount of rubber 
in the individual cells, except to some extent in tho smallest 
twigs, so that we must therefore conolude that the differences 
in tho total amount of rubber produced must be referred 
chiefly to the differences in the volumes of tisBUos which 
secret e rubber as compared with those which do not. That, 
in tho case of tick! plants, those differences may account 
for a considerable difference in favour of plants of the tyne 
of Lot 2 is seen in the ratios presented by tho squaros on the 
radial dimensions of the “wood” (that is, the whole 
cylinder of tissue lioundod bv the cambium layer) and the 
“ bark” (there tissues on the outside). This, for stems 
of the same sizes are :— 


That is, in the better watered plants, the “ bark ” is 
considerably thinnor, * 

These ratios, however, indicate only a difference of 
34 per cont. (for largei twigs) and 29 per cent., (for smaller 
twigs) in favour of the field plants, while the analyses show 
a 60 per cent, difference of rubber content for tops (which 
would include all tho .twigs of the sizes measured here 
together with somewhat larger ones). It is evident that 
an error of large size has iieen introduced, due as a matter 
of fact to ignoring the amount of cork, which is 
liarren of rubber, and of pith, which is rich equally with 
the living cortex. Tho relative volumes of these tissues in 
twigs ot the same diameter (about A—44 nun.) are indicated 
by the following numbers, representing areas in transverse 
sections:— 


Pith. 

Wood. 1 

^ Cortex. 

i__ __ 

| Cork. 

95 

i 1 

984 

239 

19 

391 | 

788 

380 


from which is it seen that the pith is smaller ami tin- cortex 
thinner, while tho wood and cork are thicker. By eliminat¬ 
ing tho cork and introducing the pith into the calculation, 
the ratios of volume of rubber producing tissue (still 
ignoring tho medullary rays) to “ wood ” turns out to be 
for Lot 2, 2-74 and for lsjt 3, 1*56, showing a difference 
of 76 jier cent, in favour of the plants of Lot 3. This 
difference would not be realised in the extractions, since, 
aside from the imjierfootions of the method, tho tissues 
of the smaller twigs of the two lots were not, as microscopic 
examination revealed, equally loaded with rubber, whilo 
larger twigs were included under the heading “ tops ” than 
the size chosen for measurement, two conditions which 
would disturb the relative amount of rublier recoverable. 

Aside from the rate of secretion, there arc two ways 
in which the amount, of rubber prod u< vd by plants is 
affected by water supply, namely, by altering the volumes 
of rubhor-lionring tissues, and by affecting the total amount 
of secretion within them. The evidence is elour that, in 
speaking of the, effect of soil water, this difference must, 
lx? recognised. Records show that both conditions occur, 
either in combination, as in the plant here under dis¬ 
cussion, or severally. The latter only has been observed 
in the case of latex-plants. Olson-So tier,I and Collins 
and PittierJ have noticed that f'aslillon produced less 
rubber when it had been subjected to larger amounts of 
water by irrigation, and Fox, quoted by Neish,§ observed 
that milkweed (Awlvpia* m/riwa and incurnaUt) gives a 
higher yield of ruldicr when it has grown in dry soils. 
It is obvious that, the question is one of very groat prac¬ 
tical as well as theoretical imjKirtanee, quite aside from the 
guayule problem, tho importance of which is, at present, on 
the wane. The rubber planter will l>e comj*elled to study 
this relation whenever tho problems of irrigation and 
drainage present thcmselvos. 

Conclusion .—Tho determinations of rubber for two 
samples of feral guayule plants grown in their natural 
habitats under diverse conditions of soil-water, Bhow that 
a relatively abundant amount of rainfall results in a plant 
whioh simulates in many ways one grown under irrigation, 
the likeness extending to the amount of rubber produced, 
and the relative volumes of bearing and non-bearing 
tissues. Tho departure fmm the normal, as indicated by a 
typical desert plant producing a maximum yield of rubber, 

* The different values of this ratio for larger stems are illustrated 
by tables In Publ 189, Carn. Inst.. Wash., above cited. 

f Year Book, 1908. Rubber Planters’ Assoc., Mexico. 

Hi O. F. Cook. Bull. U.H. Dept. Agrlc., No. 49, <)ct„ 1903. 
This Journal, 1913, 31, 72. 
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is such as to result in a plant which yields a distinctly 
less amount of rubber. Within the normal habitat 
of tho guayule plant, therefore, the amount of rubber 
varies in an amount at least as great as that above indi¬ 
cated, namely, 62 )K*r cent. 

The amount of resin secreted appears not to tie affected 
by the amount of soil-water, and evidence is vet lacking 
that rubber and resin secretion aw causally related in tho 
plant. 

Such differences, which arc attributable to physiological 
cau«tv. are of great theoretical and practical importance. 
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THE VISCOSITY OF OTL8. 

1 »Y .f. 1 ,. STREVENS. j 

(Taranaki Oil Fields, New Zealand.) 

Considerable work in connection with viscosity and 
lubrication has been carried out during the past few years 
chiefly with a view to determine true (or absolute) viscosity 
through a large range of temperature in a simple anil 
convenient manner (l)unstan and Sfrevens, this J„ 
.Noveinlier .‘10th, 1912) and more recently (Higgins, this 
•June 16th, I9l3)un behalf of tho international Commission 
tor the Unitication or Tests on Petroleum Products. i 

This commuuieation, which may Is*-regarded as a 
continuation of the tirst paper mentioned above, does 
not deal with the connection lietween lubrication and 
viscosity to any further extent beyond the statement | 
that the lubricating eapaeity of any oil from a purely I 
mochanical point of view depends entirely dn the viscosity. j 
Where special circumstances attend the use of a lubricant j 
such as in a steam i vlinder. air compressor, or gas engine, 
tlio role played by the extraneous bodies with which it. | 
comes in contact and the affecting conditions must Ik* | 
taken into account, as also its chemical characteristics, j 
Under similar circumstances oils of equal viscosity at J 
the working temperature of a bearing, even alien there i 
are constitutional and other physical differences, possess ! 
the same coefficient of friction in the liearing (Uhbelohdc, ; 

Theory of Lubrication "). Hence the necessity for 
absolute viscosity temperature curves in the study of 
lubrication. 

The first doternunaf ions made by the author in collalxwa- 
tion with Hr. Hunstan contained certain errors which 
anise unavoidably from an interpolation of Scare's 
viscosity figures tor phenol, at that time the only source 
available from which to calculate the viscometer constant, i 
Later figures by Dunstan and Thole (t his J., Nov. 30th. 1912) 1 
resulted in a different phenol viscosity curve from which 
the oil-viscometer constant curve was re plotted. The J 
result, was a comparatively small variation through 
a large range of temperature as the following logarithmic : 
values show:— 


Before correction. 

After correction. 

Temp. 

: log. Kt. | 

i 1 

i Temp. 

log Kl. 

15-5 

3-175 

15-5° (’. 

3 -030 

100 

1 -Oil', 

100 c. 

4 non 


4-715 

200“ <\ 

4 4)50 


(Vmsequently previous figures for all viscosities below 
86 C. (the teiii]H*rature eot’res)N>nding to the junction 


loi 


curves) 


of tho unoorroctod and corrected “constant’ 
arc too high and those above too low. 

^., a cheek on tho result a similar viscometer was 
recalibrated showing a corresponding curve and both 
instruments woro used in tho investigations. 

Many now oils have boon investigated which, with tho 
exception of somo of vegetable and animal origin, are all 
lubricants well known to the oil trade. 

The previous viscosity curves are materially altered, 
especially in the high temperature region, which for some 
oils approximates to their actual working temperatures. 

Until more is known of tho actual constitution of the 
various lubricating oils of commerce, to what extent the 
viscosity is affected cannot*Iw stated, but from analogous 
work on bodies of known constitution it may bo generally 
inferred that (l) Increase of mol. wt. favours increase of 
r.g., raj hi oil (trierucin)>olivo (triolein). (2) Hvdroxvl 
formation favours increased Zt., e.g., castor oil and the 
blown oils. (3) Polymerisation (see 1), r.g., “ Elektrion ” 
oils (4) Solution of solid Indies in oils (r.g., “soaping ”) 
tends to a high viscosity-temperature coefficient. (5) 
Unsaturat,Ion tends to lower the viscosity and, broadly, 
hc>odine valuc<^Zt., r.g., linseed and porilla oils loss 
than nut or olive oil. (6) Combined high mol. wt. and 
conjugated doubled bonds mean a high Zt., r.g., tung oil. 

Some of tho figures obtained are lower than those 
obtained by Higgins, e.g. :— 




j Strc veils. 

Higgins. 

Temp. 

Russian engine .. 
Olive . 

... j 

• • • ! 

14) 

04)5 | 

2-05 

107 

’ 

on | 


Ilus must be attributed to several causes, including 
difference in method of investigation and probable 
difference in origin of oil -long perioil of flow—as well as 
a substance of considerably lower viscosity than oils 
being the calibrating agent. On the other hand, the 
jieroentage rate of change of Zt. per 1° 0. in the neighbour¬ 
hood of 2fi° C 50° 0. for Russian engine oil is 5-7 against 
(Higgins). 

The author, in conclusion, would liko to draw the 
attention of tho International Commission for the Unifica¬ 
tion of Tests on Petroleum Products to the possibility of 
standardising the vbcosiiy of an oil (or oils) by Higgins’ 
method and using the same as calibrating liquid for 
the determination of the viscometer constant detailed in 
the above investigations Moreover, iho oil trade could 
use with perfect, reliability and uniformity instruments 
thus calibrated and similar to the simple type detailed 
in the previous paper (this .1., N<>v. 30tli. 1912) with all 
confidence in their exactitude under a guarantee certificate 
and const ant-curve drawn up by a responsible scientific 
authority such as tho National Physical Laboratory. 


bJjrprrinonfat Itriulfs. 


Temp. “ t\ Zt. 
Medium spindle oil 
(14' 0 09S 

I00 J 04)368 

ISO" 0-0104 


Origin and Redwood range tor com¬ 
mercial product. 

Pennsylvania (Anglo-American). 
250- 280 secs. 70° F. 


Heuvfi emitne oil. 

70 0 1«7 

no 1 o-o;»o 

150° 00233 

Light gait engine oil. 
(Dynamo oil.) 

75 " o-oor. 

IN'* 0-037 

163’ IM)l4. r > 

207" 0-0086 


Texas. 14»W) .secs. 70 F.; 213 secs. 
120 V 


reimsylvsnla (Anglo-American). 460— 
:'.(K) secs. V F.; 80—86 wee. 

140 s1 F. 


Medium gnu engine oil. 
(Crunk chamber oil ) 
70' (1-136 

100' 0 058 

Medium gnu engine oil. 
133' 0-0286 

160° 04)21 


Pennsylvania (Anglo-Ainerleart). 700— 
750 secs. 70° F. 
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Origin aud Hedwo.Ml range for com- 
Temp- 0. Zt. merdal products. 

Heavy gas engine oil. 

76® 0*172 A blend of Russian und American. 

116° 0 044 

159° 0016 

•211* 0007 

(* decomposition). 


Raviton rave oil. 


70° 

0*1347 

Benzine-extracted from Continental 

100“ 

0*0718 

seed. S.G. 0-919 at 00° F.; 350- 

130“ 

0*0398 

380 sees. 70“ F. 

150° 

00293 


Engine oil .. 

25“ 

1*9 

Russian. About 13(H) secs. 70® t. ; 

60® 

(‘•398 

240 sees. 120® F. 

75® 

0*140 


80“ 

0121 


100° 

0*059 


126® 

0*030 


150® 

0*022 


Untune oil 

25® 

1 *9<» 


50® 

0*439 

Galician. About 1400 secs. 70° F. 

75® 

0*191 


1(H)® 

0*0098 


125° 

0*0388 



are those obtained by the author from examination of 
some hundreds of such products during the past few years. 

It is possible to obtain the ratio of the timos of flow 
on a standard technical visoomoter to the actual absolute 
viscosity by tho formula :— 

Zt=(aT- 

l 

whore a and b are constants differing slightly at various 
temperatures, and T=time of outflow in seconds. 

The adoption of certain “standard temperatures” 
at which to ascertain the viscosity of an oil for comparison 
purposes is not satisfactory owing to the difference in tho 
ratios of tho viscosity of oils over a wide range of tempera¬ 
ture. The only really satisfactory method is by moans 
of viscosity-temperature curves over a range depending 
on the kind of oil and its proposed use. Thus for light 
oils, engine oils, and lubricants which are not likely to be 
subjected to high temperatures in their ordinary practice, 
a range from 15° C.—-100° C. would bo ample, whilst 
valuable information should bo obtainable for cylinder 
oils and gas engine oils, from a viscosity curve over a 
much higher range. 


Marine engine oil. 

70° 0*212 

100° 0*0820 

14l>° 0*0312 

150° 0*0202 

Heavy engine oil. 

70° 0*245 

UK) 0 0*100 

120° 0*0585 

142° 0*030 


A blend of Russian and Lurdine (10 
jK*r cent.). 270 sees. 120° F, 


Artificially soaped oil. 5400 sees. 
70" F. 540 secs. 120° V. 


Cold test motor oil. 

110° 

0*120 

100“ 

0*0413 

180® 

0*0308 

200® 

0*0223 

ZX Century motor oil. 

110“ 

0*157 

150® 

0*000 

198° 

0-0294 

Monogram motor oil. 

75® 

0*171 

103® 

0*068 

127“ 

0*0395 

160“ 

0*023 

Standard cylinder oil. 

70® 

0*8857 

100® 

0*280 

109® 

(‘•203 

100° 

0*0632 

190° 

0*0342 

198® 

0*0318 

locomotive 

cylinder oil. 

80“ 

0*685 

100® 

0*2955 

150® 

0*0767 

180° 

0*041 

Cantor oil. 


108“ 

0*127 

130® 

0*073 

*155“ 

0*042 

•198° 

0*022 

(• decomposition) 

Thickened rave oil. 

75® 

0*792 

105® 

0*300 

135® 

0*156 

200® 

0*0176 

Elektrion rave oil. 

120® 

0*807 

150® 

0*3670 

160® 

0*310 

190® 

0*179 

200® 

0*140 

China uwod oil. S.G. 

Viscometer A. 

39“ 

0*988 

65® 

0*324 

96® 

0*131 

120® 

0*0718 

140“ 

0*0485 


American. 5(H)—800 secs. 120° F., 
100—115 secs. 200° F. 


American. 115—120 rccs. 200' F. 

A blended American oil. 

A blended cylinder oil with 5 per 
cent, tallow. 


American. 1300—1680 secs. 120° F. ; 
210—240 secs. 200 - F. 


First pressings. 8 G. = 0*902 00“ F. 


East Indian pressed. S.G. 0*910 
(originally! at 00“ F. blown to 0-965; 
540 gees. 140“ F. 


An electrically polymerised mixture 
of mineral oil and rape oil. 2,990 
sees. 140® F. 


0*942 00° F. Genuine. 

Viscometer 11. 
25® 2*115 

50® 0*594 

70° 0*209 

85° 0*107 


The Redwood figures given above show tho range 
usually mot with in the commercial oils. The numbers 


Vegetable and Animal Oils. 


Oil. 

Zt. at 

15 *5® V. 

Redwood Bees, 
at 15*5“ C. 

Sp. gr. at 
00“ F. 

Arctic sperm. [ 

0*441 

210 

0*881 

Pule olein. 

0*462 

212*2 

0-898 

Linseed (Dutch) _\ .. 

0*550 

266 ; 

0*933 

Hem paced. 

0*000 

284*5 ; 

0*931 

Pale dog-llsh liver. 

0*005 

289 ! 

0*9275 

Nigerseed . 

0*097 

326 j 

0*925 

Pale whale. 1 

0*711 

— 

0*922 

White seal . i 

0*724 


0*920 

Sunflower soed . ! 

0.770 

352*2 

0*924 

Poppy seed . 1 

0*789 

354-5 

0*924 

SesaniO oil . 

0*797 

358 

0*924 

8oya bean oil . ; 

0*797 

358 

0*924 

Apricot kernel. 

0*857 

— 

0*919 

Sweet almond . 

0*800 

—. 

0*917 

Peach kernel . 

0*809 

— 

U-917 

Ravison oil . 1 

0*935 

452*4 

0*019 

Arachis oil . 

0*942 

464 

0*9105 

Aragon olive oil. 

0*950 

— 

0*916 

Neatstoot oil . 

0*987 

— 

0*9104 

Pale cotton seed. 

| 0*994 

485 

I 0*925 

Refined colza (old sample) 

1 *085 

611*4 

i 0*919 

Japanese rape. 

1*123 

533*0 

0*919 

Keroseno. 

0*0194 

31*2 

0*811 

Mineral colza. 

0 0020 

48 

0*823 

Half-white mineral oil .. 

0*297 

1 

154*4 

0*869 


Solid fats and waxes. 

Zt. 

50° c. ! 

Density. 
50® C. 

Free fatty 
adds. 

Semi refined petroleum Jelly . 

0*610 

0*825 

®e. 

Cocoanut oil . 

0*154 

0*901 

6*0 

Palm kernel oil. 

0*171 

0*900 

5*3 

Cacao batter . 

0*171 

0*900 

Trace 

Tl!ip6 butter. 

0*175 

0*881 

04*8 

Palm oil. 

0*198 

0*877 

75*0 

Bone fat.. 

0*256 

0*891 

15*0 

Lard . 

0*258 

0*890 

Trace 

Premier tallow . 

0*267 

0*888 


Chinese vegetable tallow ... 

0*274 

0*880 

3*8 

Skin grease . 

0*203 

0-892 

8*6 


Waxes. 

65° C. j 

65“ C. 

Paraffin (American 120/2) .. 

0 0375 

0*771 

„ (Burmah 138/40) ... j 
Ceresiu . 74® C. 

0*0522 

0*779 

0*057 

0 770 at 74® C. 


Discussion. 

Mr. Arnold Philip said ho thought Dr. Beilby had 
shown some years ago that the solution of paraffin wax 
under oertain circumstances in mineral oils actually lowered 
their viscosity, whilst in experiments carried out at 
Portsmouth he had found that the solution of naphthalene 
in ordinary mineral oils usually very remarkably lowered 
their visoosity. 
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Mr. J. H. Coste emphasised the great need for 
standardisation of viscosity tests. They knew the reading 
of the Redwood viscometer did vary, and it was very 
desirable that any visoomotor used should be definitely 
standardised. 


ON THE OXYGEN CONTENT OP THE GASES FROM 
ROASTING PYRITES. 

BY LEWIS T. WRIGHT. 

About 40 years ago, Scheurer-Kestner (Bull. Soc. 
Chim., 1875, 28, 437) called attention to the fact that the 
gases from roasting pyrites did not contain noarly enough 
oxygen to justify satisfactorily what I may term the 
normal reaction, 2FoS 2 -f-110s=Fe,0,-f-4SO,. Friedr. 
Bode (Dingl. 218, 322) then called attention to the existence 
of f to H per cent, of sulphur as sulphate of iron in the 
cinder as helping to explain this obsorved shortage of 
oxygen, and pointing out tliat Winkler and others had 
shown how S0 3 was formed by the aotion of incandescent 
ferric oxido on SO, and oxygon. Scheurer-Kestner 
(Dingl., 219, 512), in reply to Bode, entered into further 
detail, and showed that tho quantity of oxygen in the 
cinder as sulphate was in any case trifling, but that even 
if all tho sulphur in tho cinder existed as sulphate, and 
all tho missing oxygen were disposed of as SO, eithor in 
the cinder as sulphate, or ay S() 3 , then the sulphur in a 
case lie cites would have been thus disposed of : 65-5 per 
cent, sulphur as SO, in tho burner gas; 32*5 per cent, 
as S0 3 , and 2 per cent, as sulphate in the cinder. 

This was followed by Lunge and Salatho’s work on tho 
action of red hot feriic oxido on 1 vol. SO, end 2 vols. air 
(Bor., 10, 1824). They were ablo to got experimentally 
as high as, for 100 parts by weight of sulphur us S0 2 , 
22 parts of sulphur as SO,. This is loss than would bo , 
inferred by Seheurer-Kostnor’s reasoning for the case 
from practice he had presented. The matter was appar¬ 
ently loft to rest, there with an observation by Lunge 
that perhaps an error in the estimation of oxygon by 
pyrogallate had influenced the result. 

If tho matter lias no further interest, so far as tho 
sulphuric acid industry is concerned, I bcliovo it. may 
have in connection with the increasing attention now being 
given to the efficiency of air used in copper smelting pro¬ 
cesses, and l venture to rovivo it. 

It the whole of the pyrites were burned according to tho 
“normal” reaction, 2FcS 2 -| 110 -Ko,0,+ 480„ and if 
KM) vols. of tho air furnishing the oxygen supply con¬ 
tained 20-90 vols. of oxygon and 79-io vols. nitrogen, 
and further the reaction could proceed to tho exhaustion 
of tho oxygon of the air employed, then there would bo 
for 100 vols. of air used, 15-2 vols. SO,, 5-7 vols. of oxygon 
disappearing from the gas and forming Fe 2 0„ and 79-10 
vols. of nitrogen, and the furnace gas would have this 
composition : SO,, Hi-1 per cent., N, 83-9 pef cent. 

I had frequently tried to ascertain how much SO a 
I could “soak ” into tho burner gas by closing up pyritos 
roasting furnaces against the admission of further air 
at a time when thoy wore running well and hot. and tbon 
taking a sorios of gas analyses for SO z . This would 
rise till about 11-5 to 12-5 per cent. SO, appeared, and 
then cease. Tho average maximum of rather lews than 
12 per cent. S0 8 which was found on these tests I regarded 
as a working maximum, and attributed the deficiency 
from the 16*1 per cent, which would obtain if all the 
pyrites were burned by the above reaction with 100 per 
cent, air efficiency, partly to the SO, forming an “ extinc¬ 
tive ’’ atmosphere. It did not occur to me then that the 
free oxygen might havo been entirely used up. I was 
aware that a deficiency of oxygen had been generally 
noted, but it did not occur to mo that this was more 
than relatively unimportant, and I now regret that I did 
not on thoso occasions also have the burner gas examined 
for free’ oxygen. 

I was satisfied that about 12 per cent, of SO, wae a 
praotioal maximum. On examining a number of analyses 
showing both SO, and oxygen in burner gea from works 


under my control, and afterwards other analyses pub¬ 
lished at various times by different observers, J noticed 
certain peculiarities to which I would like to call attention. 

The analyses are dealt with in the following manner. 
The difference between the total of the S0 C and oxygen 
is treated as nitrogon. From this nitrogen the original * 
oxygen is calculated on the basis of 20-90 oxygen to 79-10 
nitrogon (by multiplying the nitrogen by the feotor 
0-264). The difference between tho original oxygen 
and that in the SO, and tho oxygen found in the gas is the 
oxygon which has disappeared fiom the gas. This I 
call “ oxygen absorbed.” According to the “ normal ** 
reaction it combined with the iron to form Fe,0,. For 
instance, if tho reaction had been exclusively the “ normal ” 
one, then as said before, for an original 20-90 vols. oxygen, 
15-2 vols. of oxygen would remain in the gas, and 5-7 vols. 
would be absorbed by tho iron, and the ratio, oxygen 
absorbed to S0 2 would equal 0-375. 

In the accompanying table are given analyses of burner 
gas so discussed as well as tho “ normal gas ” of Lunge, 
which has a ratio of oxygen absorbod to 80,-0-37. It 
may be convenient to call this tho “ normal ” ratio. 

It will be noticed (1) that in no case is the “normal** 
ratio approached; (2) that the results of each observer 
are not only generally concordant in themselves, but also 
with thoso of other observers, and (3) that the highest 
SO, results have the lowest ratios and the lowest 80, 
the highest ratios, and generally as the percentage of SO, 
increases the oxygen absorbedto SO, ratio decreases. 

If there wore any constant error in those analyses that 
made, for instance, tho absorbod oxygen 1 too high, the 
“ normal ” ratio would bo increased by 0-5 in the case 
of gas with 2 per cent. SO a and 0-125 with gas of 8 per cent. 
SO,. Also if 80 per cent, of the pyrites were burned by 
tho “ normal ” reaction, and the balance by secondary 
reactions, the avorago effect- of which could be expressed 
by tho equation FoS,-f 70—FoS0 4 -f SO,, thon the ratio, 
oxygon absorbed to SO, would be 0-81. 

I am not prepared to say how much of tho defect from 
tho “normal” reaction is caused by the undoubted 
occurrence of other reactions by which metallic sulphates 
and SO, are formed, or by some constant error in tho 
method of analysis, but I do want to point out that if 
the remaining oxygen in ordinary burner gas wore used 
up in tho combustion of pyrites, we coula never reach 
a “ normal ” gas containing so much as 10-1 per cent, 
of SO,, and the maximum must bo 12 per cent. SO, 
whon the free oxygen is all exhausted. 

If we consider the burner gas, SO, found, 8-6 ; O found, 
5-5; N by diff., 85-9 ; O original, 22-7 ; O absorbed, 8-6; 
ratio, 1; and the remaining oxygon could be disposed 
of in the same ratio, then the SO, would increase by one- 
half of the remaining oxygen and the other half of the 
oxygen would be “ absorbed ”—tho final result would 
be, SO, found 11-35, O found none, N by diff. 85*9, 

O. absorbod 11-35, ratio 1, or correcting for shrinkage 
of volume, 11-67 por cent, of SO,. 

In the case of tho burner gas containing 8-4 por cent. SO, 
and the ‘ ratio ” 0-9, SO, found 8-4, 0 found 6-5, N by 
| diff 4 85-1, O absorbod 7-6, ratio 0-9 ; and of the remaining 
free oxygen, viz., 6-5 were disposed of at the same ratio 
of 0-9, the roHiilting gas would be: SO, found 11-8, 

O found none, N by' diff. 85-1, O absorbed 10-7, ratio 0-9 
and correcting for shrinkage of volume the resulting gas 
would contain 12-2 per cent, of SO, as a possible maximum 

Tho gas with a percentage content of 16-1 per cent. SO, 
is therefore, so far as our experience goes, not attainable 
in pyrites roasting fumaoes. 

In closing this paper I would like to offer a tribute to 
William Crowder, whose “ Observations made on the 
Working of Vitriol Chambers ” is the most complete 
account of the progressive change in the composition of the 

f ses in tho chamber sulphuric acid process with which 
am acquainted. His expressed wish that the informa¬ 
tion he then gave to the world might prove to be useful 
memoranda will already, I believe, have been amply 
fulfilled. 
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I 

| 


! N by 

Originul O 
calculated 

0 

0 Absorbed 


so 2 

0 

; difference. 

1 from N. 

‘'Absorbed.*' 

S()j. 

» CROWDER. Tills J., 1H01, 80# . 

4-80 

10-08 






5-12 

J0-J7 






6-21 

JO-44 






5-42 

10-01 





Average. 

r»-i5 

llKi.l 

84-32 

22-31 

0-83 

•33 


6*34 

S-82 






6-43 

8-53 






fi-54 

8-82 






#•57 

8-47 






#•47 

7-03 


84-87 

22-40 

7-27 

1-12 


8-0 


0-83 

8-08 






#•21 

0-09 

11*43 

<H0 

84-21 


0-14 

0-9! 


7*43 

7-0# 






7-31 

8-0# 






7-(Ml 

H-32 






7*05 

8-32 






7-21 

8-1# 

81-03 


0-97 

(1-97 

Fischer. Hint! 1 J., Ml. ••!■... 

(Ml# 

18-4 

8(M,j 

21-29 

1-93 

2-01 


1-52 

!#•# 

81-88 

21-01 

3-49 

2-30 


3-81 

J 2*5 

83-09 

22*07 

5-70 

1-51 


8-2# 

5-11 

85-84 

22-00 

8-50 

1-03 


7-53 

7-5 

81-97 

22-42 

7-39 

0-08 


2-4H 

14-8 

82*72 

21*81 

■i-r.it 

1-84 


2-#2 

l«-0 

81-38 

21*49 

2-87 

1-1 


8-43 

3-0 

S7-07 

23*30 

10-81 

1-28 


4-92 

10-7 

84-38 

22-28 

6-60 | 

1-85 


5-80 1 

10 •# 

83-#0 

22-08 

5-68 1 

0-98 


9-3 

5-0 

85-70 

22-02 

8-12 1 

0-87 

HCHEHREB-KBSTHER. Hull Hoi-. I'hpin.. 23. 1117 

(Kill ! 

8*0# 

85-01 

22-14 

7-45 

1-10 


w.f,; 

#•77 

84-## 


7 01 

0-82 

L- T. Wbioiit. Private memoranda 

#•# 

M 

H.V4 

.-..•.j 

7-97 

1-20 


7*2 ; 

#•7 

80-1 

22-73 

8-8 



7-2 ! 

7-7 

85-1 

22-47 


1-05 


7-11 

#•0 

85-5 

22-57 

8-07 | 

1-0# 


H-4 

0-5 

85-1 

22-47 

7-57 

0-90 

| 

8-« 

5-5 

85-9 

22-08 

8-58 1 

0-99 

lUKOE's " Nonnsl ” gas. 

I 

1 

8-51) 

0-87 

— 

— 


0*87 


Discussion. 

Sir William Ramsay askod whether it was certain that 
tho formula of the uxido of iron produced wan Fe,O a . 
The main argument seemed to be oonoeived on a difference 
of oxygen, an error in the estimation of which would make 
that difference greater or smaller. 

Mr. J. H. Costs said that sulphur trioxide was always 
produood when coal gas was burned without chilling the 
products. 

Sir William Ramsay asked whether it was allowed for. 

Mr. J. H. Costk said that tho gases from a calorimeter, 
like Boys’ or Junker’s, always showed sulphur dioxide, 
apparently because the product had boon chilled; but if 
gas were burned in the Roforeos’ apparatus for determining 
sulphur practically the whole of the sulphur came off as 
sulphur trioxide. Sulphur dioxide was not usually 
found. 

The Chairman said that that might account for the 
expected discrepancy in tho analyses in the second 
column. 

Mr. 1). M. MacKkcunik said, with regard to Sir William 
Ramsay’s remarks on tho degree of oxidation of the iron 
nrosont, ferrous oxide was admittedly present and might 
be there in quantity. 

Mr. Lewis Weight, in reply, said in regard to tho 
matter raised by Sir William Ramsay, tho amount of 
sulphur trioxide formed under these circumstances, 
would hardly, in his opinion, account for the ratios shown. 


j Of course some magnetic oxide was formed and that 
I affected the ratio, He did not know if anyone had deter• 
i mined that; but there were other well-known secondary 
i reactions taking place. Some of the claims which had 
j boen madQ to the production of a burner gas containing 
near!} 18 per cent, of SO,, in special types of furnaces 
could hardly bo explained in the face of the analyses 
I which came from all kinds of praotioos, not only from his 
1 own but that of many othor ohemiste engaged in the 
manufacture of sulphuric acid. On the question of the 
possible analytical error in the absorption of oxygen 
which was suggested by Dr. Lunge, when they were 
dealing with gases of such extreme dilution, it was obvious 
any of the many possible errors in technical gas analysis 
might happen and would then affect the ratio. If after 
a burner gas was taken away through various channels, 
air was allowed to enter, that was to say, if there was a 
mixture of burner gas and false air. or if a dilute gas 
was taken off directly from masting pyrites, the same 
high ratio was found in each ease. 


THE HEAT TEST OF EXPLOSIVES. 

BY A. C. EGKRTON. 

It is satisfactory to find that interest has been taken 
in the paper on the heat test published in this Journal, 
1913, 331, Robertson and Smart having oritioised several 
of the deductions therein (see this J., 1913, 9fi7). 
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The results of certain experiments, described in the 
fore-mentioned ]>aper, were only explicable, in the opinion 
of the writer, by considering that an explosive can attain 
a state of equilibrium within a closed heat test tube. In 
fact, it was suggested that the dissociation pressure of the 
explosive compound was measurable, and would aot as a 
good guide to its stability. Such a statement has been 
considered untenable, because decomposition of an ex¬ 
plosive can prooeed to completion—it is not a reversible 
process. 

ExplosivoB to which the heat test is applicable, on 
heating at a constant temperature for a long time, gradually 
deteriorate and eventually decompose ; in fact on heating 
they are all liable to ignite of their own accord. This 
could not be so if the products of deeomjtosition were in 
equilibrium with the explosive ; indeed the products of 
decomposition tend to accelerate the rate of decomposition. 
What then is the evidence for the assertion made in the 
author’s last paper ? 

It was found that the heat test time was littlo altered 
by the presence of two test, pajwrs, or even two drops, 
although calculation from the formula derived from the 
assumption of a regular rate of increase of the concentra¬ 
tion of the nitrogen peroxide and its removal by absorption 
in the drop or paper, would require that, the heat test time 
should he considerably greater: the continuous tests 
show that for quite a long period the heat test times 
remain practically constant. 

These two facts appear only to Ik; explicable on the 
hypothesis that equilibrium establishes itself within the 
t u!m>. For how otherwise would the results of a continuous 
test not give* decreasing times, or the presence of two 
drops instead of a single one not cause an increase in the 
time of the lirst test ? 

It will la 1 well to consider other possible reasons. Firstly 
the oonoentration of “reacting ” gas may be greater than 


tested at long intervals, after the same period of time 
has elapsed from the commencement., nearly the same heat 
tost times are obtained. There remains Dr. Robertson’s 
suggestion that during a continuous test the nitrogen 
poroxido is reduced to nitrogen, this action increasing as 
time goes on much in the samo proportion as the nitrogen 
peroxide is evolved. If this were so, two tubes troited 
similarly and heated for a oertain time, should contain 
the same amount of nitrogen peroxide ; if they were then 
tested the one with one drop or paper and the other wit h 
two, the results should be very different-; they are, how¬ 
ever, nearly the samo. There is also diredt evidence that 
this is not a plausible explanation, as will bo shown later : 
indeed, from the results of the Will test it would be exceed¬ 
ingly unlikely that the reduction would be sufficient to 
aooount for the constant heat test results, especially as 
the temperature at which a heat test iB carried out is so 
much lower than that for the Will test. 

Smart has pointed out that oxygen, nitrous and nitrin 
aoids, nitrogen trioxide and peroxide, and nitrio oxide are 
all reacting gases so far as the heat test is oonoerned : if 
constant continuous tost results were only obtained for 
t-ho potassium iodido paper, it would be easy to under¬ 
stand, for the reaction on the paper is an oxidising action 
and that on the drop is due to nitrous acid. It appears 
conceivable that the nitrio oxide found by reduction of 
nitrogen peroxide might act as a oarrier of oxygen, being 
alternately reduced and oxidised, and this might aooount 
for the constant results; but as the nitrogen peroxide 
increased, one would expect the nitric oxide to increase, 
and the tost times to decrease. It does not seem that, such 
considerations throw any light on the matter. 

As none of them* explanations suffices to explain the 
experimental results which had been obtained, it was 
thought advisable to confirm them, and the following 
table givc.B the results of some of the further experiments. 


Table I. 

C mu oft on “ Conditioned.'' 


KJ paper. 70 c <J. 


1. 

rIi* paper 

2. 

8. 

! 

Two i»i[>erR 

' Single jMijmrg 

Time. 

interval. 

JO' interval. 

30' interval. 



22 V 

8' 

2 i r 

30' 


■H' 



31' 

71' 

*** 

00' 

3|' 

7' i 


3' 

7' ; 

ir 

90' 

4' 

8' 1 


81' 

8' ; 


J 20' 

3*' 

ft' 



4' 

y 

3' 

J 50' 

y 

31' 

W , 

*r 

180' 

4' 


6' 

15' 

3' 

210' 

y 




6' 

15' 

4' 

240' 

sr 

11' | 


270' 


Naphthylamine drop. 75° C. 


1. 

2. 

3. 


Props exposed 

Two drops (in 

Single drops 


successively. 

cases marked*). 

30' interval. 

Time. 

, 23' 

24' 

24' 


10' 

10' 



or 

1 8)' 

10' 

10*'* 

or 

ii' 

8! 

60' 

«!- 



wy 

14' 

»i' 

00' 


IR" 

17'* 

1,V 

140' 

17' 




37' 

31' 

31' 

20U' 


expected and the absorption by the drops or j wiper less ; 
an upper limit for the value To=K for the drops and 
papers was found (for file drops K — 156 X KT®), but 
even this is not great enough to account, for the similar 
results obtained when two dropB are exposed ; the value 
for the absorption by the papers was oonfirmed, and that 
for the drops was found to Ik* nearly four times as great. 
This, then, will not account for the facts. Secondly, 
during a continuous tost the drops or j»pers may absorb 
the reacting gaseR as fast as they were formed, or leakage 
And dilution of the atmosphere within the tube may 
occur when the drops are changed ; this, however, is also 
disproved, because, if a continuous test is run alongside 
a similar sample which is kept in a closed tube and only 


Thus after two hours in the case of the paper indicator, 
When 14 papers have been exposed, heat test time is .. 8' 


while with the drops after 1J hours 
When 8 drops have been exposed, heat test time is 
ft ,, „ ,, „ „ „ „ 

2 . „ „ „ 


IV 

IV’ 


It has been shown in the other papers that the presence 
of two papers or two drops during the first test should 
alter the time of the test considerably ; but in fact, expert- 
ments Bhow that the time of the first test does not alter. 

On the other hand, a simple calculation shows that if 
the rate of evolution of nitrogen peroxide is about l'O X 
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10** mgrm. NO, per minute per o.o., the amount of 
nitrogen peroxide in a heat test tube after two hours should 
bo about 1-0 X 10'* mgrm., a number which would 
give a very quick heat test time, and which would not be 
affected appreciably by the cxposuro of sovoral papers 
within the tube. 

If the amount remained about 5 x 10" 4 mgrm., as the 
continuous tests seem to show, the difference in tests on 
exposing different numbers of papers should be about that 
observed; one oan quite realise that the approximate 
equilibrium would hardly establish itself quickly enough 
to prevent, thirf effect being observed. Tho drops absorb 
much more nitrogen peroxide in colouring up to tint, 
and if it were not thal results after the exposure of very 
few drops are not greatly different from those where many 
drops have been exposed during tho continuous tests, 
it would bo possible to expluin the constant results ob¬ 
tained by absorption in the drop, but that jKissibilily 
is excluded. 

One point to bo noticed is that the heat test rises after 
a oortain time, and that tliis riso ocourR sooner, the greater 
the number of drops or papers introduced. The suggestion 
of Smart, that at the commencement of the continuous 
test the nitrogen peroxide is reduced by foreign substance, 
moro nitrous acid being thereby obtained, might possibly 
explain this faot; but it is more probable the result of a 
slower rate of evolution of nitrogen peroxide after the 
explosive has been heated some time. 

Other experiments wero made which confirmed the above 
results. Ono experiment was carried out with a sample 
of dry gunootton at 70° C. for 36 hours (using a drop of 
a-nuphthylaminn as indicator). The drops were exposed 
at intervals of an hour. The test times obtained were 
practically constant, and no gradual increase in concen¬ 
tration in nitrogen peroxide was detectable. 

Thoso results confirm those described in another paper, 
and hIiow that the reacting gases do not increase regularly 1 
as time goes on, but that, their concentration remains 
practically constant. Excluding the idea that reduction 
to NO and nitrogen might account for these constant 
results, it does not seem jjossible to explain them other¬ 
wise than by assuming that the explosive is behaving like 
an ordinary dissociable substance in an enclosed space. 

How, then, can tho two views lie brought into line, and 
how does an explosive Indiave when kept at a temperature 
about 70 to 80° 0. ? 

Tho ox plosive, if it were an ordinary substance at a 
constant temperature (e.tj., copjier nitroxyl), would got 
into equilibrium with the products of decomposition. 
There is little doubt that this is the main condition of 
affairs; at tho same time, in order to account, for tho 
instability of an explosive and its liability to decompose 
rapidly, thero must bo a second process going on. Certain 
few molecules (especially in the case of explosives of non- 
homogeneou8 structure) are decomposed more completely 
than those which are merely dissociating, and these are 
decomposed irreversibly with evolution of considerable 
heat; at certain centres, then, within tho explosive this 
action begins and may spread rapidly and cause sponta¬ 
neous ignition. The two actions may be looked on as 
separate ; and the results of heating an explosive, as in a 
continuous tost, are those of the two supposed actions. 
When the explosive is first heated, the explosive may be 
somewliat more disturbed than after a considerable heating. 
The explosive would show sudden increases in the con¬ 
centration of the “reacting” gases; but no marked in¬ 
crease should occur until the explosive has practically 
roached a condition in which it is likely to explode. These 
remarks are home out by tho results of continuous tests. 

Leakage or absorption by the reagent have been shown 
not to account for the approximately constant results of a 
continuous tost. As it is not apparently imjKJssible to 
rove satisfactorily by means of experiments, such as have 
een described, whether or not reduction of nitrogen 
peroxide is sufficient to acoount for the constant results 
obtained in continuous tests, another method has been 
devised for this purpose. The method is based on 
Ramsay’s apparatus for measuring small quantities of 
gases. 


The gas burette, A, ends in a fine oapillary tube, B. 
The side tubes oommunioate through taps with a bulb 
containing potash, C, a tube of phosphorus with a mer¬ 
cury inlet, V, and a tube, F, containing the guncotton which 
oan bo heated at a oonstant temperature. The upright 
tube communicating with the mercury reservoir can be 
closed by a tap so that tho meroury oan be shut off from 
the inside spaoo. The bulb, E, contains pure oxygen. 
The guncotton in F is heated for somo definite time in 
pure oxygon, and in the meantime the burette, etc., are 
completely evacuated. The tap to the burette is then 
opened so that the gas passes chiefly into A (the bulb, F, 
being small); after closing this tap, that to D is opened 
and tho oxygen burnt up by tho phosphorus, and the 
oxides of nitrogen arc decomposed giving nitrogen. The 
result, would be a mixture of CO,, CO, hydrogen, and 
nitrogen. 



The 00- can bo partially got. rid of by opening to the 
potash bulb. To get rid of hydrogen a little oxygen is 
let into tho burette, A pumped out and smrked. Then 
it is let back into the apparatus through the inlet to the 
phosphorus tube, tho nitrogen and C0 8 remaining pass 
into the burette on opening the tap thereto. The CO a 
can be cooled out by a cup of liquid air over the capillary 
tube and tho residue examinod by passing the electric 
discharge through, by connecting to the mercury reservoir 
and tho small platinum wire at tho top of the capillary 
tube. Its volume can also bo moasured in the capillary 
tube. 

After two hours’ heating, if the rate of evolution of N, 
NO, and NO a from the explosive is constant, the volume 
of nitrogen obtained should be greater than two oubio 
millimetres for an ordinary gunootton aooording to the 
calculation from the formula giving the rate of evolution 
of nitrogen peroxides. It is possible, however, todeteot 
a very much smaller quantity of nitrogen by this method. 
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The results of preliminary experiments have shown that 
a very much smaller quantity (about & cubic mm.) than 
this is obtainod and that this quantity does not seem to 
increase on prolonged heating for several hours. In 
fact the results so far obtained support the contention 
that the explosive substanoe behaves, in part, like an 
ordinary dissociable substance. 

The method is somowhat difficult to work, but if it oan 
bo perfected it should be valuable as an absolute method 
of measuring tho stability of an explosive by the analysis 
of the gases evolved on heating for different periods of time 
at different temperatures. 

Another experiment was made, in which tho bulb, E, 
was filled with pure C0 2 , instead of oxygen: the gun¬ 
cotton being heated in an atmosphere of C0 2 , as in the 
Will tost. Tho gas is then passed into the burette, the 
('()» and NO a absorbed in the potash bulb, C, and tho 
hydrogen got rid of by washing out with oxygen and 
sparking as before. If the nitrogen oxides had been 
reduced by the guncotton the nitrogen (or nitric oxide 
which would give nitrogen after this process) should 1 h* 
detectable; but the result obtained was quite negligible 
♦•veil after 4 hours’ heating. These experiments seem to 
prove that for several hours, with temperatures as low 
as 80° 0., a normal nitro-oompound explosive does not 
decompose to any great extent but behaves like a dis* 
sociable substance, which gets its equilibrium with the 
products of dissociation. This process, however, is not 
alone taking place, but thoro is also the tendency to 
decompose irreversibly, which tendency is increased by 
i iso oi change of tem]>erahiro, by the presence of impuri¬ 
ties or by the production of acids. At tho temperature 
of (lie Will test, whero even tho nitrogen peroxide is itself 
partially decomposed owing to the high temperature, 
the latter process is much more prominent. The two 
processes are independent; the apparent equilibrium is 
only an approximately constant slate of affairs. Other 
points in the last paper have been called to notice, but these 
do not require so muoh discussion. 

The reaction on the indicator a.—In the above remarks, 
tilt' expression “reacting gases ’’ has been used, because it 
was immaterial to the argument what gas was in equili¬ 
brium W’itli tho explosive. But when interpreting tho 
differences shown by tho test naper (which is ooloured 
by oxidation) and the drop (which detects only nitrous 
acid), it is important to take these differences into account. 
This difference was recognised, and it was considered to 
be an argument in favour of a “ nitrous acid detecting ” 
reagent, over the ordinary heat tost- paper, as with the 
former it- becomes possible to interpret tho results in a 
reliable manner. At the same timo, Kmart quite rightly 
points out that the starch iodide paper by reason of the 
back roaotion (2 KOH -f I 2 = KI 4- KOI -f II 2 0) gives 
a groat range between good and bad, and an apparently 
greater sensitiveness. 

Relation between concentration (C) and time (T). —In the 
determination of the value of K (when TC K) the higher 
value obtained by the writer can hardly be due to depletion 
owing to the size of tho vessel. One drop introduced 
into an atmosphore containing 0‘017 mgrm. of nitrogen 
»eroxide would hardly deplete it sufficiently to acoount 
or the different value of K obtained, for one drop absorbs 
only 4 x 1(T4 mgrm. of N 2 0 4 , but for times of 50' or 
longer, no doubt the effect is appreciable. Local depletion 
of N0 a in the neighbourhood of the drop might have 
accounted for the difference, but it was found that stirring 
the gas during the absorption by the drop made little 
difference to tho time. However the results were not 
satisfactory and the errors wero no doubt due to condensa¬ 
tion on the side of tho vessel ; this effeot appeared to be 
more prominent than that of absorption by alkalinity 
of the glass, as a silica globe gave much tho same results. 

The other method employed was the measurement of 
tho vapour pressure of nitrogen peroxide. The vapour 
pressure of nitrogen peroxide at 90° is about 0*009 m.m.. 
the time of colouring of a drop in an atmosphere exhausted 
with N0 t from nitrogen peroxide at this temperature is IT. 


The value for TC=K would consequently be about 
140 x 10“®; measurements at other temperatures below 
80°, agree approximately with this value for K, whioh is 
not very different from that obtained by the other method. 

Heat testa on guncotton .—A long series of experiments, 
which will bo published in full, have all led to tho idea that 
nitrio acid, or at any rate H ions, formed in the moisture 
in tho gunootton has an accelerating influence on the 
decomposition, and that as the water is removed, the rate 
of evolution of gases becomes Rlower. It does not seem 
possible to explain otherwise the results of continuous 
tests, tests done after drying or evacuation, and tests done 
in the presence of other substances. The evolution of 
moisture follows a similar curve to the ovolutioh of other 
gases. In looking through all the evidence for the view 
whioh has been bold about the nitrio acid, there does 
not appear to bo any better hypothesis, for it tits in well with 
all the facts. 

Continuous teats .—The suggestion made by Smart about 
tho curious difference in tno behaviour of iodide paper 
and of tho a-naphthylamino drop at the beginning of 
continuous tests on cordite offers a possiblo explanation ; 
but owing to change of temperature, the rate of evolution 
of gases is probably greater at first, when the unstable 
portions of tho substance aro broken up : the drop whioh 
absorbs more, may therefore deplete the atmosphere 
of gases too quickly and give rise to the anomalous maxi¬ 
mum in tho curvo obtained with the drop reagent. Ihis 
seems to the writer a more probable explanation, but 
further work would bo needed to clear up this point. 

Absorption of NO t by guncotton. —Tho writer pointed 
out that there seemed to bo contradiction in the results 
oi experiments with guncotton and nitroglycerin respec¬ 
tively which hail been described by RobertBonand Smart. 
The contradiction is due, in Smart’s opinion, to the physical 
difference of the gunootton and the nitroglycerin commin¬ 
uted on silica fibres. No doubt this physical difference 
exists, but it should tend to give an effect in the opposite 
direction. In tho writer’s opinion, tho contradiction is 
duo rather to the fact that tne nitrogen peroxide is ab¬ 
sorbed differently in the two cases; in the guncotton it is 
absorbed oliiofly, not wholly, by tho moisture in the gun- 
cotton, and in the nitroglycerin it is dissolved in that 
substanoo itself. Therein is tho physical difference. 

There is no doubt, howovor, that physioal difference 
in tho nature of explosives is a very important matter from 
the practical point of view. A single heat test, for this 
reason, often gives an unreliable result; a continuous test, 
on tho other hand, might ovoroome such difficulties. 

The practical use of the heat lest. —In tho discussion of 
these details, the main problem must not be lost sight of, 
that is, so to improvo the heat test that it may beoome a 
thoroughly reliable stability test. 

The vagaries of tho test are due to differences in the 
moisture oontent of the explosives, the presence of foreign 
substanoes (liko acetone), the physioal condition of the 
oxplosivo and the unreliability of the roaotion on the Btarch 
iodide paper. Nono of these would matter, if the differ¬ 
ences oaused by each effect could be ascertained. It is the 
writer’s opinion that the suggestion made in the last paper 
would attain this object, namely that a continuous test on 
the sample of the explosive should bo carried out along¬ 
side that on a standard sample, and a comparison made 
of tho results obtained. The continuous tests need not 
last more than 2 or 3 hours, and tests need only bo made 
every $ hour. It is suggested, also, that the tests should 
be done with a nitrous aoid indicator in the drop form, as 
well as with the iodide indicator on paper: in this way a 
reliable knowledge of the stability of the explosive could 
bo established, for the offoot of the various disturbing 
faotors oould be ascertained. 

The values of the first test are Important, beoause if it is 
short the explosive o on tains oxides of nitrogen from 
previous decomposition, or it shows its instability owing to 
the change of temperature to whioh it has been submitted ; 
subsequent tests should make it possible to distinguish 
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between these two sources. A single Abel bent test is 
doubtless a valuable indication of the stability of the 
oxplosive, and it has the advantage of being carried out 
under conditions very similar to those to which the ex¬ 
plosive is normally exposed, and it is easy to carry out; 
its unreliability however, owing to various influences, is 
its chief drawback. The writer hopes that this drawback 
will bo removed by his suggestion. 

Discussion. 

Dr. R. Robertson understood Mr. Egorton to hold that 
while at some higher temperature (say at that, of the Will 
tost) tho dominant action was that of decomposition, it 
was possible at the lower temperature of 80° C. for an 
equilibrium to bo tol up between tho explosive and its 
products of decom]K>sition. Apart from the known 
catalytic effect of these on the explosive heated under dry 
conditions, it might lx> recalled that even down to a 
temperature of 40'' C. Vioillo had found guncotton to 
decompose in a continuous and regular manner (M6m. 
lYmdros ot Salprttros, 15). Ho gathered that in tho 
apparatus illustrated on the board, less nitrogen had boon 
obtained than might have lieen expected. That might 
jHwsibly l>o due to alworption of nitric |>eroxide by traces 
of liquid water in the small spice in which the products 
of decomposition wore evolved, for he had found in exj)ori- 
ments on the decomposition of guneotlou in varuo 
(.1. Chem. Soe., 91, 772) that this space must always be 
sufficiently large to prevent the deposition of liquid water, 
proceeding either from decomposition of the guncotton 
or constitutionally combined, or possibly oxides of 
phosphorus may have absorb'd some of tho oxides of 
nitrogen. In contact with heated guncotton the oxides 
of nitrogen wore reduced to nitrogen, and t he more readily 
the greater the opportunity for reaction between them 
and the heated explosive. 'Phis reduction, noticeable in 
the Will test, where tho products were carried off in a 
stream of fJ(.) 8 , bccamn much more pronounced in a closed 
space, ami might have more bearing on the results obtained 
*n the continuous test with guncotton, than the conception 
of an equilibrium in an instance where tho products were 
found to exercise a catalytic influence on decomposition 
and whore tho decomposition had been followed down to 
a fairly low tomporature. 

Mr. W. Maonab said that up to a point the heat test, was 
an extremely useful means of testing explosives, hut when 
it was pushed too far and asked to do too much, he thought 
one got into an unknown land. On the other hand, work 
like that of Mr. Egorton ami l)r. Rob-rtson was all to the 
good, and ultimately they would get a clear idea of what 
the heat tost could do. 

Mr. Eqerton in reply said that, with regard to Dr. 
Robortson’s remarks as to the Will test, he thought those 
results wero not very different in a way from what he 
(Mr. Egorton) had got. Will in his experiments had 
mentioned the other irreversible effect, and as Dr. Robert, 
son had said those experiments lasted sovoral yoars. He 
had noticod especially with oordites that the results of his 
continuous tests remained oonstant for a time and then 
dropped, then remained oonstant a bit and dropped. Ho, 
the speaker, had never gone on for moro than 36 hpurs 
even with guncotton ; but if ono went on long enough he 
had no doubt the samo effect would bo observed with gun- 
ootton. Tho apparatus he had shown was evacuated 
with a pump. The guncotton was admitlod and the pump 
had a phosphorus )>ontoxide tube in commotion with it so 
that the guncotton was fairly dry. After long heating the 
guncotton gave off tho Mater of constitution; hut he had 
not seen a sufficient quantity in t he {nix' so ho did not think 
nitrous acid could account for these results. On the other 
hand, he criticised the apparatus himself and ho could 
improve it for Ihe purpose. The mercury was hound to 
got left in the burette to a small extent, and of course tho 
inereuty would alworb the nitrogen oxide at once. Besides 
that, there was a small amount, nf grease in the taps which 
would take' some nitrogen oxide, but he did not. think that 
could account for it all disappearing. Finally, he thanked 
Sir William Ramsay for allowing him to use the apparatus, 
which was one of Sir William’s masterpieces. 
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MR. JULIUS IIDbNKR IN THIS UHAIR. 


THE ACTION OF STRONG NITRIC ACID ON COTTON 
CELLULOSE.* 

BY EDMUND KNECHT AND ADOLF LirSCIlITZ. 

The remarkable action of strong nitric acid (68 per cent.) 
on cellulose apjjearsJo have been first notion! by Francis 
(Chem. Koe. Trans. 1885, 183), who proposed to utilise 
this action for the toughening of filter papers intended 
for use in filtering under diminished pressure. In 1893, 
Horace Koeehlin pointed out that cotton on being sU*eped 
in Htrong nitric acid did not undergo any diminution 
in strength, but that, it acquired an affinity for basic 
colours (rhodamine). He also found that after washing the 
fibre retained a certain amount of fixed nitrogen. In 1896, 
one of the present authors showed (Soe. Dyers and Col., 12, 
89) that when bleached cotton is treated with nitric acid 
of 82° Tw. it. contracts considerably, becomes much 
stronger and evinces a greatly increased affinity for 
direct cotton colours; no increase in its affinity for 
methylene blue cpuld, however, bo observed. On the 
other hand it was noticod that, the treated cotton showed 
a marked affinity for some acid colours ( e.g Brilliant 
Scarlet 2 R. Berlin). It. was furt.hor shown in 1904 
by the same author (Ber., 87, 549) that the mercerising 
action of nitric acid on cotton only began at ordinary 
temperatures at 70° Tw. and that the most suitable 
strength of the acid for the purpose was 83° MV. Acid 
of 02°, 42°, and 22° Tw. was found to exert a tendering 
act ion on the fibre. These results wore partly corroborated 
by the re searches of Hiilmer and Rope (this Journal, 
1904, 23, 406), who showed that the amount of benzo- 
purpurin taken up by cotton which had b*cn treated 
with acid of 65° Tw. was very small as compared with 
that, taken up by cotton which had been treated with 
acid of 83° Tw. 

It, was further shown by one of the piresent authors 
(l.e.) that, the mercerising action was preceded or accom¬ 
panied by t.he formation of a labile cellulose nitrate 
which approximated to the composition C fi II,„O n .HN0 3 
and which was instantly decomposed by contact with 
water into nitric acid and cellulose, showing in this respect 
an analogous behaviour to the phenanthrenequinon© 
nitrate of Kehrmann and Mattisson (Ber., 1902, 85, 343). 

It has been shown by Vieillc (Oompt, rend., 1882, 95, 
132) and by Haussermann (Z. ges. Schiess- u. Sprengst.- 
Wesen, 1908, 3, 121) that by tho action of nitric acid of 
sp. gr. 1 >52 on cellulose, actual nitration takes plaoe, with 
the formation of a nitrate containing as muoh as 12-65 
p>or cent, of nitrogen, an amount approximating to that 
of a fully nitrated product (guncotton). 

According to C. Hoitsema (Z. angew. Chem., 1898, 173) 
it is not prossiblo to obtain a more highly nitrated product 
than that corresponding to the formula CuH-iO^NO,^, 
which demands 14-14 per cent, of nitrogen. 

According to HJKoeohlin, cotton treated with ordinary 
concentrated r nitric fooid forms a ccIIuIoh- dinitrate, and 
this was corroborated by’Knccht (l.e.). Jt has however, 
since been ascertained that the amount'of fixed nitric 
acid in the treated cotton is considerably less than that 
demanded by a dinitroecllnlose. The former conclusions 
of one of the authors were based mainly on the results 
ofnitrogen estimations by the Dumas method, and it is 
pirobable that, the copper spiral employed was not* long 
enough, for subsequent experiments showed that it is 
necessary, in the estimation of nitrogen in nitrocellulose?, 

• Excerpt from the dissertation of A. Llnschltx, presented for 
the degree nf Doctor of Technical Sciences at the Federal Technical 
High School, Zurich. 
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to uh 6 a spiral at least three times as long as in ordinary 
nitrogen estimations, in order to avoid the formation of 
NO. In all the new experiments, the estimation of the 
nitrogen was made in the Lunge nitrometer. 

In any case the action of strong nitric acid on cotton 
cellulose is found to take placo in two stages. The first 
and almost instantaneous reaction probably consists in 
the formation of the labile nitrate. The secondary 
reaction, which is comparatively slow, consists in the 
formation of stable nitrates, the nitrogen content of 
which increases up to a certain maximum and then, by 
continued contact with the acid, decreases down to a 
negligible quantity. In this connection it should be 
mentioned that Chardonnet proposed the use of nitric 
acid of sp. gr. 1*32 for the donitration of artificial silk 
(Germ. Pats. Nos. 40, 125, 1888, and 56,655, 1890). 

The extent of the action of nitric acid on cellulose.' 
depends upon three factors, viz., concentration of the 
acid, time, and temperature. If the concentration is 
kept constant, it is found that by increasing the temperature 
the time required to produoe a given result is shortened. 
Thus, whereas in using an acid of 83° Tw. the maximum 
of firmly combined nitric acid was obtained after three 
hours’ steeping at a temperature of 31° C., the raising of 
the temperature in another experiment to 61° resulted 
in the expulsion pf the whole of the nitrogen and the 
formation of oxycellulose. The properties of this beta 
oxycellulosc are described below. 

One of the most characteristic properties of cotton that 
has undergone treatment with strong nitric acid is its 
increased affinity for all classes of colouring matters. 

Of these, methylene blue forms a remarkable exception, 
and it is for this reason that one of the authors did not 
find himself in agreement with H. Kocchlin, who appears 
to have used rhodamino as a typical basic dyestuff. 

In many cases, e.g. the direct cotton colours, the mercerising 
action of the nitric acid is sufficient to account for the 
increase in the affinity for dyestuffs. Ill the ease, of the 
basic colours, the presence in the fibre substance of the 
stable nitrate may account for this property, while in other 
cases again (e.g. certain vat dyes and sulphide colours) 
the oxidising action of the combined nitric acid on the 
reduced dyestuff is at least a contributory cause to the 
increased affinity of the fibre for such dyestuffs. Only 
in the case of acid dyes, such as napht-hol yellow, have 
we been unable to afford any satisfactory explanation 
from the chemical point of view as to why there should be 
increased affinity of the mercerised and nitrated cotton. 

In connection with the behaviour of mercerised cotton in 
dyeing a point arises which has never yet received a satis¬ 
factory explanation. It is well known that cotton 
mercerised with eaustio soda shows an increased affinity 
for most colouring matters, and Justin-Mtillcr (Z. Farben- I 
Ind., 1904, 8 , 251), as well as Dreaper (Chera. News, 1904, ! 
90,179), have Bought to explain this by the assumption | 
that the ■welled fibre substanoe approaches the colloidal | 
condition. If this were tho only oause for the increased 
affinity shown by meroeriaed cotton for direofc colours, 
meroerisation with eaustio soda should give a fibre 
with a much greater affinity for these colours than 
mercerising with nitric acid, for the contraction, inoreaso 
in strength and increase in weight of the air-dried material* 
are much greater in the case of the former reagent. 
Experience has shown however that exactly the opposite 
is tne case (see also J. Soc. Dyers and Col., 1908, 69) and 
some other explanation will consequently have to be found 
for the increased affinity of mercerised cotton for such 
colouring matters. 

In connection with the marked affinity shown by 
Chardonnet silk for basic colours, it- is still a moot point 
as to what this is due to. It might l»o caused by the 
presence in the fibre substance of small quantities of 
combined nitric or sulphuric acid. On the other hand, 
Haussermann (Z. ges. Sohiess- u. Sprengst.-Wesen, 1906, 

1, 39, 305), maintains that on denitrating the nitrate 
obtained from oellulose and nitric, acid of 1*47 sp. gr., tho 
acid-cellulose of Bumoke and Wolffenstein is formed. 
Denitrated collodion silk would therefore appear to be of 
the nature of an acid-cellulose, and this would at least 
in part account for it« affinity for baric colours. 


Experimental. 

The substance used in the following experiments was a 
well-bleached two-fold cotton yarn containing only 
0-073 per cent, of ash. Mr. C. F. Cross kindly determined 
the alpha-cellulose in a sample of the material and found 
this to be 96*6 per oent. Tne nitric acid employed in all 
oases was of 83° Tw. strength (sp. gr., 1-415) and the pro¬ 
portion of acid to ootton taken was 100 c.c. of acid to 
about 5-5 grins, of ootton. After steeping for the required 
length of time in tho acid, the cotton was taken out, well 
washed in miming water until free from acid and was then 
further examined, 

The influence of timo was tried at two different 
temperatures, and tho results are given in the following 
tables:— 


Table L 


Showing the amount of nitric acid (expressed in terms 
of nitrogen) which combines with cotton cellulose at -5° C. 


No. of 
exp. 

Time. 

V" ■ 1 

Percent. Nj 

No. of 
exp. 

Time. 

Per cent. 

1 

1 miu. 

1 (HI 

7 

1| hrs. 

(HHHl 



o-oo;> 

H 

2 

0-I4H 

ii 

12 ! 

, 0*007 

0 

21 

0-244 

4 

20 „ 

»-oi a 

10 

3 ,, 

0-314 

5 

30 ,, 

! 0-042 

11 

4 .. 

0-410 

6 

1 hr. 

0-084 

i 1 






Table 11. 




Showing the amount of nitric acid (expressed in terms 
of nitrogen) which combines with cellulose at 16" 17’(\ 


No. of 
exp. 

Time. 

Percent. N 

No. of 
exp. 

Time. 

Per cent. N 

1' 


0-0 

13 

12 hrs. 

2-63 


5 min. 

1ft „ 

0-03 

14 

16 „ 


j 

0*10 

1ft 

24 

2-94 

4 

30 „ 

0-31 

10 

32 

3-05 

ft 

4ft ,, 

0-48 

17 

4 .(lays 

2-34 

6 

1 hr. 

0-67 

18 

7 .. 

0-63 

7 

11 ,, 

1-10 

19 

14 ,, 

1 mouth 

0-543 



1-40 

20 

0-13 


3 

1-90 

21 

2 

0-071 

10 

4 

2-26 

32 

3 

0-033 

11 

6 ,, 

2-81 

23 

ft ,, 

0-046 

12 

9 

2-90 


8 

0-035 




_ 

..... . — 

- —* 


The results are also shown in the ourves in Figs. 1 and 2, 
The main line A in Fig. 1 shows the results obtained at 
tho ordinary temperature, while the dotted lino B shows 



7io. 1. 


those obtained at -5° C. Fig. 2 gives a graphic repre* 
floatation of ourve A in Fig. 1, in which a day is taken as 
unit of time. 
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Tho formation of oxyoeilulow which begins at tho 
name time as the decomposition of the nitrate (denitration) 
must be accompanird by a corresponding formation of 
nitrous acid. This was tested for by means of the Griess- 
Ulosvay-Lunge reagent (sulphanilic acid and alpha- 
naphthylamine* dissolved in acetic acid). After 30 hrs. 
no trace of nitrous acid could bo found, but after 35 hrs. 
it was found to be present, while after 4 days the amount 
found was 0 04 grm. (the weight of cotton used in this 
experiment was 11 grms.). Substances other than 
oxycellulose are however simultaneously formed, and 
these are evidently soluble in water, for there is a loss 
after 7 days’ steeping, of 35 per cent, in the weight of the 
cotton iinmeised. 



3 ♦ 6 0 10 17 II 16 18 


Duration of action in (lays. 

Fig. 2. 

Tho influence of temperature in the nitrating process is 
as important as that of time and is shown in the following 
tables, of which Table III. gives the amounts of nitric 
acid (expressed in terms of nitrogen) taken up at different 
temperatures during an immersion of 30 seconds’ duration. 

Table 111. 


No. of exp, | Temp. 


1 

2 

3 

4 

5 


sft‘5 

33 

39 

45 

30 



0-0 
o-or, 
0*1 L 
0-18 
0-70 


Table 3V. 

{Showing the amounts of nitric acid taken up at different 
temperatures after an immersion of 5 minutes’ duration. 

No. of No of 

exp. leinp. Percent. N exp. Temp. Percent. X 




0-03 

(HO 

0*10 

0-32 



0-39 

1-73 


Table V. 

Showing tho amounts of nitric arid taken up at different 
temperatures after an immersion of 3 hours’ duration. 



Temp, j Per cent. N. 


0-7 

0-09 

4-5 

0-48 

ir. 

1-90 

19 

2*24 

20 

2-30 

31 

2-57 

34 

2*38 

44 

1*48 

f>2 

0-82 

61 

0-0 


The results »ro shown graphically in Fig. 3. 

In relation to the results thown in Table V. it is 
interesting to note that the highest percentage of combined 
mtno aoidi, obtained at 31° Q., amfthat at this point the 
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Tompeiature in ”0. 

Fig. 3. 

formation of oxycellulose commences. The first indication 
of the presence of nitrons acid was obtained after 2 hrs. 
30 mins, immersion. Jn its appearance the fibre had 
however lost the characteristics of mercerised cotton 
and had lost much in tensile strength. At 44°, the 
presence of nitrous acid was evident after 80 mins, 
immersion and after 2 hrs. 30 rains, the nitric acid showed 
a yellowish colouration, while the cotton was disintegrated 
into small fibres. At fll° the formation of oxycellulose 
was indicated by the appearance after 1 hr. 30 mins, of 
brown fumes and tho, resulting oxycellulose, which con¬ 
stituted not more than one-fifth by weight of the original 
cotton showed the same properties as the product obtained 
by tho action of nitric acid after two months’ steeping 
at tho ordinary temperature. 

Physical properties of the treated cotton. 

It has already been shown by one of tho authors that 
cotton yam after being steeped in nitric acid of 83° Tw. 
shrinks some 13 por cent. As in the case of caustic 
soda, the action is very rapid, most of tho shrinkage 
taking placo in the first 30 seconds. Generally speaking, 
the shrinking action is also more marked at low than at 
moro elevated temperatures. 

Previous work has shown that the strength of cotton yarn 
is influenced by steeping in nitric acid of 83° Tw. In 
the now experiments it is now shown that time and 
temperature are important factors. Thus, a considerable 
increase in strength is obtained by steeping for periods 
up to 15 minutes at the ordinary temperature, but this 
is not maintained after 30 minutes, and after 32 hours 
the tensile strength of the treated yarn is less than one 
third of that of the original. The other results arc shown 
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in Fig. 4, in which curve A shows the effect of a 3 hours’ 
treatment at different temperatures, curve B the effect 
of 5 minutes’ and curve C that of 30 seconds’ treatment. 

Cotton yam which had been steeped in nitric acid for 
30 seconds and 3 hours respectively was examined under 
the microscope in the ordinary way and in section and 
was compared in this way with the untreated yarn. 
The result of this examination showed that the effect 
of nitric acid on the structure of the fibres was very 
similar to that of strong caustic soda (mercerising). 


Chemical properties of the treated cotton. 

The ultimate analysis of the product formed by Btceping 
cotton for three hours at the ordinary temperature in 
nitric acid of 83 u Tw. gave the following figures :— 


Per cent. 

0. 40-23 

H . 5-01 

N . 2-14 

O. ft 1-72 

100-00 


Its behaviour towards acetic, sulphuric and hydro¬ 
chloric acids does not appear to differ from that of ordinary 
cotton. In 20 per.cent, caustic soda it readily dissolves at 
the temperature of the water-bath. This reaction is evi¬ 
dently accompanied by a considerable amount of oxidation 
as about one-third of the nitric acid originally present 
in combination with the cellulose was found as nitrous 
acid in the decomposition products. 

If is interesting to note that the product after being 
d'lutiatcd by ammonium sulphide differs from that 
obtained by the denitration of gun cotton (with 13 per 
cent. N) in that it is neither soluble in weak nor in con¬ 
centrated caustic soda. 

Treated with N/50 solution of iodine in potassium 
iodide, the following Ix-haviour was noticed :— 

Bleached cotton Very faint brownish colouration. 

Witz’s oxycellulose ,, ,, ,, ,, 

liydrocclluloso Slightly more pronounced. 

Cotton steeped 40' in IlN0 3 Strong brown colouration. 

,, ,, ft' ,, Very strong brown colouration. 

,, ,, 3h. ,, Brown-black 

.. ,, 10 h. Brown-black, but deeper. 

Cotton steeped ft' and denitrated Strong brown colouration. 

,, 3h. ,, Very strong brown colouration. 

Chardonnet silk Blue black. 

Nitrocellulose (13 per cent. N) Faint yellow. 

Mercerised cotton. Slightly darker than bleached. 

The behaviour of those various products was also studied 
towards ammoniaoal silver nitrate. The reagent was 
made up as follows :—50 c.c. of a 2 per cent, solution of 
silver nitrate, 10 c.c. cone, ammonia and 0-5 c.c. of a 
5 per cent, solution of caustic soda. 


1 . 

2 . 

3. 

4. 

5. 

6 . 
7. 

• 8 . 
0 . 
10 . 
11 . 
12 . 
13. 


Bleached cotton 
Witz’s oxycellulose 
Hydrocell uloee 
Cotton steeped 40' | 

3 h.) 
hj 


10 


Steeped 6' and denitrated 
3h. 

Chardounet silk 
Nitrocellulose (13 per cent. N) As No. ft. 
Mercerised cotton As No. 3. 

Sol. of cotton steeped 8 Black, 
months. 


Yellow. 

Faintly yellow. 

Turns slowly yellow, th 
yellowish brown. 

Turns slowly yellow, 
yellowish brown. Sol. 
yellow. 

Brownish colouration. 

As No. 8, but stronger. 


then 

light 


The product of the action of nitric acid of 83° Tw. 
on ocllidoBe when tested by Schwalbe’s process (Z. angew. 
Chem., 1910, 28, 924 ; this J„ 1910, 088) was found to give 
a high copper number (31—33 at 20° C.). 

SchifFs reagent (Magenta solution decolourised with 
sulphurous acid) gives a strong red colour with samples of 
cotton which had been steeped for 40 seconds, 3 hours 
and 16 hours, and the same behaviour was shown by 
•cotton whbh had been steeped for 5 minutes and had 
been subsequently denitrated. From this behaviour, 
coupled with the fact that cotton steeped for A hours 
gives (with paranitro phenyl hydrazine a yellow colouration 


* 

ten times deeper th vt that obtained with orlinary ertton 
would appear to indicate that treatment with nitric j[acid 
imparts to the cellulose the character of an aldehyde. 
This is all the more remarkable as Lunge and B6biA 
(Z. angew. Chom., 1901,14, 511) state that nitrocellulose 
prepared by the action of mixed aoids is indifferent 
towards Schiff’s reagent. It may be that in the nitro- 
oelluloses formed in tno two ways therc are constitutional 
differences. 

Behaviour towards colouring matters. It was known 
already to Kuhlmann (Comptes rend. 1850, 42, 711, 
and 48, 900) that a preliminary treatment of ootton 
with nitric acid increased its affinity for mordant oolours. 
The best results obtained by this author' were obtained 
by steeping the cotton for 20 minutes in nitric acid of 
02° Tw. (sp gr., 1-31). Later, one of the present authors 
showed that cotton treated with nitric acid of 83° Tw. 
showed a greatly increased affinity for the direct and for 
certain acid colours. Tho behaviour of cotton treated 
with nitrio acid towards bonzopurpurin lias also been 
studied and reported upon by Hiibner (this Joum., 1907, 
91, 1064), while Urandmougin (Z. Farbcnind., 1907, 88) 
maintains that by using an acid of 67“ Tw. at higher tem¬ 
peratures tho affinity for direct colours decreases (possibly 
through formation of oxyoellulose). 

Direct colours. The following points an*, of interest in 
connection with tho increased affinity of the treated 
cottons towards these colours :— 

Benzopurpurin 4 B. The affinity for this colour is very 
strong and gradually increases up to a certain point 
with the duration of the period of steeping. When this 
point iH reached the amount of colouring matter taken up 
diminishes, so that after 16 hours’ steeping the shade 
obtained is lighter than that obtained after 3 hours’ 
steeping. This result is probably due to oxidation of the 
dyestuff by the combined nitric acid. The denitrated 
product takes up less colouring matter than the nitrated 
but nevertheless much more than untreated cotton. 

Chrysophenin ls-haves similarly to benzopurpurin, 
likewise diamine sky blue, though in the latter case 
there is a material difference in its behaviour towards 
cotton which has been steeped for 16 hours. The depth 
of shade obtained in dyeing under this condition is only 
about half of that obtained on ordinary cotton. This 
is possibly duo to the fact tliat diamine sky blue is easily 
destroyed by oxidising agents. Jn the case of Erika 
which represents another class of direct cotton colour, 
the maximum depth was obtained on cotton which had 
been steeped for 3 hours. The comparative behaviour 
of this dyestuff towards cotton which had been steeped 
for 3 hours and had then liee.n denitrated and towards 
Chardonnet silk is noteworthy in that the latter is only 
dyed a faint shade while the former dyes about twice 
aB deep as untreated cotton. 

In the ease of Heliotrope BB, with the formula :— 
CH,O.C # H,.N: N.C 10 H,(8O,Na)NHCH, 
CH,0.t,H,.N: N.C, 0 H 1 (80, 7 ^»)NHCH, 

there is about the same increase in affinity up to 3 honra’ 
steeping as with other direct colours, hut it is noticeable 
that as nitration prooeeds, the shade becomes redder, 
and this is very pronounced after 16 hours’ steeping. 
This behaviour is analogous to the effect of light on 
Crystal Violet and may be due to the oxidation of the 
methyl groups, which are the cause of the blue shade of 
the original dyeatuff. 

In the table, it has been attempted to give a rough 
summary of the results obtained with six typical direct 
oolours. The amounts of colouring matter were not 
estimated accurately, hut were judged by the depth of 
shade of the dyed patterns. In each case the shade 
obtained on ordinary ootton is taken aa standard or unit, 
2 for instance indicating twice the depth of that obtained 
on ordinary cotton. 
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Table showing the relative amounts of direct cotton no affinity has been produced for this dyestuff. After 
rolnur taken up in dyeing : - sleeping for at least one hour, the fibre begins to take 



Benzoniirpnrin 


Diamine Sky 


Heliotrop 

Oxandne 

. 

| 4 B. 

t'hrysophenln. j 

Blue. 

Erika BN. 


(•wen MN 

Ordinary cotton. 

1 

1 

1 

1 

1 

1 

HydrocelluloBe (RCI) . 

1 •25 

1-25 

1*25 

1-25 

1-25 

1*25 

Oxycollulose (Witz) .. . 

0*75 

(Mi 

(Id* 

«M» 

o-r> 

()*7;» 

Mercerised Cotton . 

K* 

1*25 

1-25 

1*25 

2 


Cotton treated for 80 at. I.V . 

3 

3 

3 

8 

3 

3 

,» ,i »» 5 .,1*» ....... 

.. .. .. Ml.,, 1.V. 

8 

4 

4 

4 

4 

4 

.Mi.,, 84" . 

4 

4*25 

4 '2.'* 



— 

.lflli.,, ifr . 

2 

1 *25 

0-5 

0*75 

1 


.. ,, Mi. and denltrated 

2 

2 

2*5 

... 


— 

,, ,. Mi and denltrated . 

2 

2 

2 

2 

« 

8 

(' liardomiet silk . 

“ 

1*2."» 

; 

1 

o-. 

01 

1 *25 


Hftxir colours. in comparing tlu» behaviour of these 
colours towards the treated cotton, the dye trials were 
curried out at the boil for one hour. 

Auramiuc II. is not taken up by cotton steeped for 
3 hours and then denitrated in larger amount than by 
ordinary cotton. This finding is in conformity with 
that of Hiihner amt Pope (this .lourn., 1903, 22, 70), in 
regard to the behaviour of all basic colours towards cotton 
mercerised with caustic soda, it is remarkable that 


up picric acid and the amount taken up increases with the 
time of steeping which was prolonged to 21 hours. It is 
evident that the presence of tho combined nitric, acid is 
the cause of this remarkable liehaviour, for denitrated 
cotton no longer shows any affinity for tho dyestuff. Acid 
Violet 3 BN showed a similar behaviour, but in the other 
eases, the denitrated cotton still dyed deeper shades 
with arid dyes than ordinary cotton. 

Tho results are shown in the following tablo :— 



Picric acid. 

Naphthol 

Crystal 

Eosin A. 

1 Naphthyl- 
amine Black 

Acid Violet 

Ordinary cotton 

1 

Yellow 8. 

1 

Scarlet 6 R. 

1 

j 4 BN. 

1 

8 BN. 

1 

Witz's oxyeellulose. 

1 

l 

0-1 

1 

0-2 

IK. 

I'ottou steeped 40 ' 

.. r.- . 

.. 8 hrs. 

1 

- 

l 

2 

i - „ 

1 


to 

4 

4 

4 ’ 

6 

,. 21 . 

K 

<» 

8 

4 

grey-black 

6 

,, ,, V denltrated 

1 

2 

1*5 

2 

2 

l 

,, 3 hrs. 

Chardonnet silk . 

1 

2 

Hi 

2 

2-5 

1 

1 

1 

0*1 

1 

0-5 



Lanaeyl Blue 
R. 


1 

(M 

5* 

l 

2*6 

0-0 


the amount of Auramino taken up by cotton which 
has h-cn steejx d 21 hourH is comparatively greater than 
with any other basic colour tried ; nevertheless it is not as 
pronounced as the affinity of Chardonnet silk for this 
dyestuff. Khodarnine B does not dye Witz’s oxyecllulose 
any deeper than it does ordinary cotton ; in either respects ! 
it resembles Auramine. It is noteworthy that the steeped I 
and donit rated cotton has even less affinity for Khodarnine j 
than ordinary cotton. Brilliant (liven resembles Uhod- j 
amine except in its ext raordinary affinity for Chardonnet 
silk. With Bafranine and Bismaiek Brown the shades 
lioeoine brighter in the presence of combined nitric acid, i 
In both eases, Chardonnet silk is dyed very deep shades. | 
In the ease of Methylene Blue. it. is characteristic that , 
very little increase in the affinity is shown after steeping [ 
even for 3 hours. 

The results obtained are shown in the following table :— | 


Sulphide. colours. In their liehaviour towards ordinary 
and treated cotton, these dyestuffs behave like tho direct 
colours, and according to the researches of Biltz (Her., 
1905, 38, 2973) and of Minajeff (Z. Farlienind., 1907, 6, 313) 
on the laws of adsorption should be classified as such. 


Kutiyeii- 
Urillumt 
(ireen (J. 


Oidinary cotton j I 

Steeped III' .. 2 

;V .. 8 

:th. . | 8 

ia h. .. i*r, 

8 It. uml | 2-f* 

denltrated 


Thum j Sulphur Immediul 
ellow (J. Brown 0‘. Sky Blue. 



Untreated cotton .. 
Witz's oxyeellulose 
Treated 40' . 


» &' . 

,, 8 hr*. 

„ 21. 

,, fi' and denltrated 

„ 8 hrs. ,, „ 

Chardonnet silk . 


'Auramine II. 1 


Safianiim F> 


i*r» 

i*r» 

2 

l 

1 


Bhodamine B 


I 

1 

4 

4-r» 

0-75 

0-75 

a 


Bismarck Brilliant 
Brown extra. Ureen extra. 


1 

4 

4 

0-75 
0-75 
10 ' 


Methylene 
Blue B. 


1 

1 

lf» 

2 

I 

1 

lo 


Spirit Blue. 


1 

Hi 

0-75 


Acid colours. Kuhlmaim olwervod, as far back as 
1856 (Comptes reiul., 42, 711) that by nitrating or by 
the moderated action of nitric acid, the cotton fibre 
acquired an affinity for picric acid. Wo find that by 
Bimply steeping for a short time in nitric acid of 83° Tw., 


I Saposohnikoff and Minajeff {ibid., 1905, 4, 81) showed by 
quantitative exjieriments that the affinity of cotton 
1 mercerised by caustic soda was one and a half time* as 
j great as that of ordinary cotton. It is now found that by 
mercerising with nitric acid, the affinity of cotton for 
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I hj.sc colours i« somewhat, more than doubled. Prolonged 
steeping has Uko in many other oases the effect of 
diminishing the affinity, and this was found to be especially 
marked in the ease of ] mmedial Sky Blue, which began 
to show a decreased affinity oven after 3 hours’ steeping. 

Some typical results are given in the preceding table. 

Kovdion blue which constitutes, as it were, a link between I 
1h<' sulphide and vat dyes, behaves in a similar manner. : 

Vat dyes. According to Kuposchnikoff and Minajeff 1 
(l.o , 1903. 2, 257) mercerised cotton dyed against ordinary I 
cotton in the vat takos up one and a half times as much ] 
indigo as the latter. By mercerising with nitric acid 
and then dyeing in vat dyes, it is found that, still largor ! 
amounts of colouring matter are taken up than by 
mercerising with caustic soda. 'Phis increase in aftinity is 
cudciitlv due to two causes, one of which is the merceris¬ 
ing while the second contributory cause is to lx* 

found in the oxidising action of the combined nitric acid 
in tin* fibre. (See also Kneoht, Journ. Soe. Dyers and 
Col.) 

It is seen, namely, that in dyeing in the vat, especially 
with indigo and thioiiuligo red, the dyestuff and not 
ils loiieo compound is fixed in thr vat. Algol Red B forms 1 
an eveption to tho general behaviour of the vat dyes 
tried, in that it. falls off considerably in intensity on 
cotton which has l>eon steeped for 3 hours. The results 
arc shown in tho following table :— , 


understood tho author to state that nitrated cotton lost 
considerably in weight by the process. What was the 
nature of the solution of the part ially nitrated cotton in 
caustic soda ? Ho had treat(><1 filter paper with sul¬ 
phuric acid, and afterwards exhausted the paper 
thoroughly with water, and determined the amount 
of acid remaining in tho paper. Ho found on each occasion 
ho did not get the quantity of acid from tho paper which 
was originally put into it, tho presumption being that 
tho acid remained in combination with the cellulose. 

Dr. G. J. Fowler inquired whether Professor Knocht 
had made special experiments as to tho degree of nitration 
best adapted for fixing acid dyes on cotton, whother he 
had any theory as to the action which took place ; further, 
if he had tried any other reducing agents than ammonium 
sulphide, and if thoro was any likelihood of other reagents 
being effective. It, was known to be possible to dccomposo 
cellulose by organisms, both in the presence and in the 
absence of nitrates, and it was a matter for enquiry 
as to whether nitrated cellulose could be fermented by 
itself and what tho action would be. He was aware 
Professor Knocht had experimented on tho action of 
enzymes on cellulose, anil would like to learn whether 
lie had incidentally tried the action of eiiyzmes or of 
bacterial ferments on nitrated products. 

Dr. H. Levinstein asked whether the dye tests were 
made cold or hot. He would imagine from the appearance 



film Scarlet 
O. 

Algol Her! 
li. 

llellmloiie 
Roil li. 

Helindone 

111 lie lili. 

Indiintlirene 

S. 

Indigo, j 

1 >r •Imai v mil,Pm .. 

1 

1 

1 

1 

1 

1 

W il /. s o\.v cellulose. 

0-7. r » 

0-75 

»-7. r > 

0-7ft 

i 

1 

('nlloll sleeper! 40' . 

2 

2* ft 

2-ft 

2*5 



f/ . . . 

2m 

2m 

2- » 

2n. 


«•» 

3 lirs. 

3 

(HI 

3 

3m 

1*8 


.. in . 

3 

(Ml 

3 

J! 

1-7 

10 

,, ,, 3 hrs. mid denitmled 

2 

2 

2 

2 

2 

K. 


Tldolndigo 
Hod li. 


1 

1 


3 

4 



Some further experiments were done in the ease of 
indigo with a view' to ascertain the strength of acid which 
would give the best results. To this end bleached calico 
was spotted with nitric acid of different strengths, washed 
and then dyed in the vat. It was thus found that the 
action only began with acid of 80° Tw. (sp. gi. 1‘4) 
and increased up to 80° Tw. (sp. gr. J *43) beyond 
which strength tho experiments were not continued. 
This mode of experimenting may, however, Ixi open 
to an objection in that the amount of acid being , 
limited, it, is diluted by the natural moisture in the cotton. 

The colours obtained on cotton treated with nitric 
acid show tho same fastness to light,, rubbing and washing 
a« those obtained on untreated cotton. 

Aniline Black. A eopjMjr black dyed in a full shade on 
cotton which had been stooped in nitric acid for 3 hours 
showed a red shade, but by previously denitruting the 
cotton, this did not occur. If, however, the Aniline Black ^ 
liquor was used more dilute, so as to yield only a thin 
black on ordinary cotton after ageing and chroming, it J 
was found that the nitric acid treated cotton yielded only 
a dirty grey and this is probably due to excessive oxidation , 
of tlie aniline by tho chlorate present in the liquor on 
the one hand and the combined nitric acid in tlio fibre | 
on the other. 

Tannic acid. Previous experiments havo shown 
(Knocht, and Kershaw, this Joum., 1892, 11, 129, and 
Saposchnikoff and Minajeff, Z. Farbenind., 1904, 3, 104) 
that cotton mercerised with caustic soda takes up one and a 
half times as much tannio acid as ordinary cotton. It 
is now found that towards ootton meroerised with nitrio 
acid (steeping 40 seconds) tannio acid shows at least i 
twice the affinity as towards ordinary ootton. With 
cotton steeped for 3 hours there is a decrease in 
the amount of tannic acid fixed, but this is evidently 
due to destruction by oxidation as denitration of the 
cotton caused it to take up more tannin again. 

i I 

Discussion. 

Mr. William Thomson asked whether, in denitrating 
cottdn, the nitro-compound went into solution, as he 


of the direct dyestuffs they wore dyed cold. Had 
Professor Knocht made a comparative washing test of 
the Acid Violet on what, he called “ auimaliHod cellulose ” 
and on ordinary animal fibre. It would be interesting 
to know whether Acid Violet, was fixed on the nitrated 
cellulose with the same tenacity it was fixed on wool. 

Dr. M. Wyi.hr asked what, was the special light- 
fastness of treated and untreated cotton dyoH. 

Mr. HOmner enquired as to the relationship of the 
fastness of an acid colour and cosine, as in the case of 
an cosine some light would lie thrown upon the problem 
of dyeing. He also asked whother any experiments had 
been made by viewing the fibres in polarised light. He 
believed tho late Mr. Guttrnann had first, drawn attention 
to the difference between guncotton and ordinary cotton 
when examined in polarised light. 

Mr. L. E. Vlies asked whother Profossor Knocht 
had observed any increased resistance to weak mineral 
acids of cotton treated with nitric acid, and if so what was 
the host strength of nitric acid and temperature to use. 
This information would be valuable in connection with the 
treatment of cotton filter cloths with mixed acids, or nitric 
Acid alone, to give resistance to tho action of weak, hot, 
mineral acids. 

Mr. R. dkh F. Shepherd enquired whether the nitrated 
cellulose was inflammable. 

Dr. T. J. I. (’raid asked whether nitrated cotton 
behaved differently to unnitrated ootton with regard to 
stripping agents; also had Professor Kneoht any 
information regarding the action cf nitric acid on artificial 
silk, and had it the same effect upon the strength of the 
silk as it had upon that of the cotton. 

Professor E. Kneoht, in reply, stated he was not in a 
position to say what became of the nitro-compound when 
it went into solution. He did not think a certain amount 
of the fibre dissolved in water as a nitrate. Tho question 
had been partly studied by Berl, who, in tho course of his 
investigations on the aotion of caustic soda on guncotton 
obtained a most complicated mixture of acids, some 
nitrogenous and some not nitrogenous, but nearly all 
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belonging to the fatly sorion. Tho whole molecular 
complex was broken up when this treatment was carried 
out not; but if guncotton was treated with cold caustic 
soda, then Romo soluble nitro acids wcro obtained, which 
wero precipitated by acids from tho solution. Ho was 
very much interested in Mr. Thomson’s experiment with 
filter paper treated by sulphuric acid. The point had 
recently been investigated by Heermann, who sought to 
show that Ohardonnot silk contained combined sulphuric 
acid. He, personally, did not feel quite satisfied upon the 
point, that esters did actually exist in a fibre like 
Chardonnet silk. He had not put forward the processes 
doROrikiod in tho paper as actually of commercial value. 
Ho had not gone systematically into the question of the 
best temjKiraturo for fixing acid dyes on cotton. In the 
majority of eases thero was a considerably increased 
affinity for colouring matter, tho main cause being tho 
morcerisation. Naphthol Yellow, which could bo taken 
as a typical acid dye, gave a vory strong shade. Cotton 
mercerised with nitric acid showtd a much stronger 
affinity for colouring matters than cotton mercerised with 
caustic soda. As yet. there was no explanation 
for the increased affinity of ordinary mercerised 
cotton, and he was equally unable to offer an 
explanation for tho behaviour of cotton mercerised with 
nitric acid. Thero was no doubt that combined nitric 
acid in many eases was a contributory factor to the 
absorption of colouring matter. This was evidently the 
case with tho basic and tho sulphide colours, and 
particularly with the vat dyes, where the* oxidising action 
of the combined nitric acid made itself evident in fixing 
the larger proportion. He took it, it was similar to tho 
increased affinity shown by cotton dyed Manganese 
Bronze for vat. dyes. It. was known that if cotton were 
dyed Manganese Bronze, and then dyed with indigo or 
other vat dyes, it. took up a very much larger percentage 
of colouring matter. He had gone into the (pieslion of 
reducing agents referred to by Dr. Fowler, anti had tried 
all sorts of reducing agents to reduce the nilne acid 
in cellulose, but had not found anything which would 
take tho place of ammonium sulphide, though perhaps 
sodium HUlphido would act in tho same way. Ho had 
tried hydrosulphite of soda, both in tho presence of ft 
little caustic soda or in the prosonoo of ammonia, with tho 
result that, in oithor ease it rotted the fibre ami did not. 
donitrato it. This was rcmarkahlo as hydrosulphito was 
known to possess in other respects a far more powerful reduc¬ 
ing action than ammonium sulphide. St annito of soda was 
without action. He had not gone into the question, but 
he thought that it would l»c very interesting to ascertain 
whether eitlior the nitrated or the denit rated product 
was capable of undergoing any process of fermontation. 
The specimen cotton hanks exhibited wcro treated quite 
roughly at a boiling tonqierature, except the vat dyes, 
which wcro treated cold. Ho was somewhat afraid the 
experiments rather complicated the theory of dyeing 
for ho was quite at. a loss to explain certain of the 
phenomena observed. With regard to comparative 
washing tests of Acid Violet on nitrated cotton and on 
wool, it had boon shown that tho colour was not so fast as 
in the case of wool. He had not made any test with 
regard to the fastness to light of the colours, not having 
thought tho process of any technical value. Ho was, 
however, very glad the suggestion had been made and 
would make sorno trials. He had not. made any experi¬ 
ment with regard to cosine and Acid Violet, nor with regard 
to polarised light, although the latter test, was apparently I 
quicker and more reliable than a determination of the 
nitrogen in the nitrometer. They had mado some general 
tests as to tho effect of weak mineral acids on tho product, 
and there was not much difference between the nitrated 
product and ordinary cotton. Ho was of opinion that in 
order to obtaiu an acid-proof fibre it would be necessary 
to nitrate very much higher than he had done. The 
inflammability of the material was not greater than that 
of ordinary cotton. In reply to Mr. Craig, he had not 
tried the action of stripping agents on colours dyed on the 
nitrated cotton, but ho imagined it would require 
a larger amount of stripping agent to strip colours from 
nitrated cotton than from ordinary cotton. 
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THE COMPOSITION AND AGRICULTURAL VALU1 
OF CARBONATE OK LIME FROMCAUSTIOLSINt 
PLANT. 

BY JAMES HENDRICK, B.SO., F.I.C. 

Ill till, aggregate enormous quantities of carbonate o 
lime from eaustjoining plant are produced and allnwei 
lo go to waste. There are, I understand, about 58 pape 
mills in Scotland alono, most of which have causticisini 
plant. The production by these of waste carbonate o 
lime, dry, is probably not less than 20,000 tons per annum 
In tho ease of works known to Iho writer there are dumt 
heaps containing thousands of tons of this substance 
while in other eases expense is ineurred in carting it tc 
hollows which are filled up with it and othor waste of th< 
works. Occasionally it is got rid of by running it into t 
river or other watercourse 

Much burnt, lime and carbonate of lime aro used foi 
agricultural purposes, and much more ought to be used 
Formerly lime, both in the form of burnt lime and car 
bonate of lime, was used to a fur greater extent than at 
present. For a variety of reasons tho use of lime bogar 
to fall off about 40 years ago, and between 1870 and 1901 
the practice of liming became almost non-existent ovor a 
groat part of Scotland. Since 1900 liming has been 
increasing ugain, but only to a limited and partial extent, 
and one may say that over large parts of Scotland farmed 
have been living, so far as lime is concerned, on tho capita] 
laid up in tlu* soil by their predecessors. With fhe gradual 
exhaustion of the store of available lime the soil Is becoming 
sour, and various evils, such as weeds which are favoured 
by sour, lime-deficient soils, and the disease of finger and 
toe in turnip, aro liecoming more prevalent. 

It has been shown by drainage experiments that every 
cultivated soil is constantly losing lime. Hall and Miller * 
have estimated that the loss of lime in the drainage oi 
unmanurod plots at the Kothamstod Experiment Station 
is equal to 1000 lb. of carbonate of lime per acre per 
annum. The bus is greator from manured plots. Similar 
results have been obtained on tho Continent, whoro Creydt | 
arid his co-workers estimated from drainugo experiments 
on a cultivated and manured field that tho loss of lime in 
tho drainage was 030 kilos, of CaO per hectare, which is 
almost exactly 1000 lb. of carbonate of limo per acre. 

It is estimated that the average loss per acre per annum 
throughout England and Wales is not less than 500 lb. of 
carbonate of limo. If we take it at 1 his figure for Scotland 
also, and for cultivated and manured land, it is probable 
that this is an undcr-estimato: at least 500 lb. of carbonato 
of lime, or 280 Jb. of quicklimo, per aero per annum should 
be applied to all cultivated land. In other words, at least 
1 ton of commercial burnt limo of good quality or 1J torus 
o{ Rood quality chalk or ground limestone, should he 
applied once in seven years merely to maintain tho lime of 
the soil. Only a fraction of this amount is used at present. 

For many purposes at any rate it is safer and better to 
uie carbonate of lime than to use burnt lime. Formerly 
great quant it ies of soft chalks, marls, shell sands, and other 
easily friable forms of carbonato of limo were applied to 
the soil, and in recent years a considerable amount of hard 
limestone rock has been ground for application to the soil 
as “ground limestone.” While expense is thus being 
incurred in grinding limestone to a comparatively coarse 
powder, the very fine precipitated carbonate of lime of 
caustioising plant, which is specially valuable on account 
ot its very great fineness of division,'is being thrown away. 


* *■ Tile Effects of Plant Growth and of Manures upon the 

B e i—32°" m£T!jS*, t M.) 80i1 -" Proc - EOy ’ S0C ” 190f '. n > 
t Oreydt, (Tv. Swlhors’t and Wilms, Jour. Landw., 1901, II, 261 , 
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Samples of the waste carbonate of lime os it comes from 
tho dump heaps of different paper works were obtained, 
anti analyses of a number of these are shown in Table I. 


Table I. 

Analyse» of Wei Waste Carbonate of Lime. 



i. 

II. 

in. 

IV. 

l V ‘ 


Inverurie. 

Inverurie. 

Culter. 

Culter. 

} Stoney- 
wood. 


— 


-- 

- — --: 


Moisture ... 

per cent. 
40*64 

per oont. 
47*84 

per cent. 
88*29 : 

per cent, per oent. 

1 47*97 43*78 

Carbonate of i 






liine. i 

37*31 

44*04 

51*93 

45*64 

49*91 

Lime in other 


3*30 

0*87 



forms .... 

0*86 

0*82 

6*80 

Alkalinity (as 

8*25 


2*24 



NaOH) .. 

2*89 

1-61 

3*65 

Silica. 

064 

2-16 

286 

278 

1-70 


Nos. I., II- and V.: Hie alkalinity was due to free lime. 

Nos. III. and IV.: The alkalinity was due to earbonate of 
oda and caustic soda. There was no free alkaline lime. 


The amount of moisture in, and the composition of these 
samples, vary somewhat according to the nature of the 
process used, and the methods UBod in removing the 
carbonate of lime from the caustic lye. In some works 
the process is comparatively crude and rough, while in 
others it is carried out with greater precision and with 
more perfect appliances. In crudo samples the moisture 
fc nearly SO per cent., but in samples which have been well 
drained or treated in a vacuum filtering apparatus, it is. 
considerably less than 60 per cent. 

Several paper works known to tho writer havo for years 
offered this substance free of charge to farmers who will 
take it away, but in no case has any substantial quantity 
l>eon taken. The objection seems to be that it is sticky 
and difficult to spread when wot. Further, farmers aro 
unfamiliar with it, and are very doubtful if it is of any value 
at all. it is quite possible to use it in the undrioa state, 
and much of it might be used in this wav by farmers in 
Iho neighbourhood of paper works, for if it is scattered 
about in lumps and left exposed for a short time to diy 
weather or to frost, it readily falls to powder and can then 
bo spread. Where it has to be carried any considerable 
distance before use it will probably be found better to 
dry it. 

It is easily dried by artificial moans, and at tho suggestion 
of the writer somo paper works have experimented on 
drying it, and one at least is now drying it on a largo scale 
and is selling it to farmers in this state at a price sufficient 
to cover the cowts of drying and marketing. Even if 
nothing more iR obtained, this is a saving as compared with 
incurring expense merely to dispose of it as a waste product. 
When dried, it is more easily disposed of to farmers, and 
the firm in question has got rid of hundreds of tons during 
tho past few yeara. 

Table II. gives analyses of a number of dried samples 
obtained from different sources. 

Table II. 

Analyses of Dried Waste Limes. 



I. 

II. 

in. 

IV. 

V. 

Moisture. 

per cent. 
4*02 

per oent. 
1*28 

per oent. 
12*27 

per oent. 
6*51 

per oent. 
18*48 

Carbonate of lime 

66*50 

88-83 

6808 

60*84 

74*20 

Lime In other 
forms. 

13*89 

3*48 

8*74 

11*60 

1*45 

Alkalin.ty (as 

NaOH) ...... 

16*08 

0*68 

4*87 

6*76 

0*92 

8 llca ___ 

2-40 

1*66 

3*48 

2*48 

4*97 
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addition to carbonate of lime, which ia the chief 
sunetance present, and which may oonetitute upward* of 
™ P°f.. cont ; of » woll-dried sample, there are smaller 
quantities of other subetancea present. Tho material is 
sometimes very alkaline, in other cases very little alka¬ 
linity is exhibited (Nos. II. and V., Table it). In some 
cas« the alkalinity is due to alkaline lime (Noe. L, II, 
«ud V., Table I. ; and Nos. I and IV., Table II.), which 
shows that considerable excess of lime had been added 
m the caustieisiiig tanks. In other oases the alkalinity is 
duo to the presence of sodium hydroxide and sodium ear 1 
kmate (Nos. III. and IV.. Tablo I.; and No. III., Table 
II), which indicates that tho soda lye had not been effi¬ 
ciently drained from the precipitated lime. There is 
always a small quantity of silica present, chiefly aB silicate 
ot lime, and some organic matter. On the whole, how¬ 
ever, the dried samples contain as much available lime, 
as carbonate of lime and hydrate of lime, as is contained 
in ordinary commercial ground limestone, and they oontain 
more than half as much available lime as is contained in 
ordinary commercial burnt lime. By “ available lime ” 
is meant lime available to neutralise aoids, and therefore 
in a form which will be of use for tho purposes for which 
limo is needed in tho soil. 

Field Experiments. —The field experiments oarried out 
by the writer with paperworks waste limo were not under¬ 
taken primarily to determine the value of this suhstanoe 
for field use. Their main object was to demonstrate the 
value of lime as a remedial agent in combating the disoaee 
of finger and toe in turnips. At the outsot the writer 
was inclined to tho common view that burnt limo is far 
more effective for the object in view than carbonate of 
lime. The paper works carbonate of lime was included 
among the different kinds of lime used, as it was a waste 
product extensively produced locally, the value of which 
it was thought it. might be worth while to test in com¬ 
parison with other forms of limo more generally used by 
farmers. Further study of tho subject has shown that 
one of the principal reasons which led to the general use 
of burnt limo in agriculture was that such lime can readily 
ho brought into a fine state of division by slaking and can 
thus be thoroughly incorporated with the soil. Another 
important reason for the use of burnt lime was that 
carriage was saved by its use. In former days, before 
means of transport were developed to the present extent, 
this was a consideration of even more importance than at 
present. In coarse of time it has been forgotten that 
those were the main reasons for the adoption of tho use 
of burnt lime in agriculture and not any essential superi¬ 
ority for most agricultural purposes of calcium oxide or 
calcium hydrat e over calcium oaroonate. If we look baok 
to the agricultural records of tho first half of the nineteenth 
century wo find that whorevor soft chalks, marls, or 
shell sands could be obtained, they wore used extensively 
in the surrounding districts without being burnt to quiok- 
limc, but on the other hand, where only hard limestone 
rock could be obtained or where limo had to be carried 
from a distance, burnt limo was used. There is little doubt 
that for nearly all purposes carbonate of lime is, weight 
for weight of lime, as valuable as burnt lime, and that 
on certain soils and under certain conditions carbonate of 
lime is a safer and better substance to apply to the soil 
than quicklime. The reeutte of the four experiments 
described below are in favour of this view. 

These experiments are only part of a series which is at. 
present in progress, and they are very incomplete. Such 
experiments should be carried out not for one or two years 
only but over a considerable period of years, so as to cover 
more than one rotation of crepe on the same land. But 
it is very difficult to arrange this except on an experimental 
farm, and till now this has not been available to the 
writer. When carried out on the lands of private persons, 
and especially of tenant farmers, for obvious reasons it is 
generally impossible to have the experiment continued 
for more than a short period. 

In some ot the experiments mentioned below the lime 
was applied only a few months before the turnips were 
drilled. It would have been better had it been possible 
to oommenee the liming at least a year or two before the 
land name into turnips. Also had one had complete 
control of the land and been able to keep in view merely 

o 
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the experiment without considering the natural wish of 
the fanner not to risk the loss of a crop, much larger 
quantities of lime would have been applied to some of the 
plots than were appliod. Experiments covering all these 
points are at present in progress; meantimo the results 
already obtained are quoted because they illustrate the 
value of paper works waste lime. 

Field experiments suffor from the disadvantage that 
the probable error ol a single experiment is very great. 
In measuring differences, therefore, which are not very 
great it is necessary to repeat the experiment over and 
over again on a large number of plots in order to obtain 
significant figures. In the experiments horc described the 
differences found in the incidence of diseaso and also in 
the weight of crop obtained are so great that the figures 
may safely be regarded as significant. 

The experiments wore carried out on soils which wore 
known to bo badly infoctnd with finger and toe, and on 
which the turnip crop had been seriously injured by (ho 
ravages of the difioaso tho last time the land was under 
turnips. In all four cases samples of the soil were taken 
for analysis, and in every case it was found that the soil 
was distinctly acid in its reaction to litmus pa]>or. 
Analyses of the soils were made, and among other things 
the percentages of lime were determined which could 
be extracted from each by digestion with strong hydro- 
ohloric acid, and by treatment with odd 1 per cent. 


In tho oase of all four soils no appreciable amount of 
oarbonato could be detected. Tne titration never 
differed from tho blank, which was always oarried on 
alongside, by more than 0*1 c.o. of the A T /10 JJCl used. 
This iB well within the probable error of experiment for 
the method. 

The first experiment was carried out «t Kinmundy 
where the soil is a good rich loam and carries heavy crops, 
but when previously in turnips tho crop was almost com* 
plotely destroyed by disoase. Two varieties of turnips 
wore grown on the plots; Challonger Green Top Yellow, 
and a Purple Top Yellow. The purple top variety was 
known to bo very liable to disease. 

Waste carbonate of limo from two different paper works, 
marked I. and II. in the table, waB used. It was applied 
at the rato of 4 tons per acre. To another plot ‘‘shell 
limo ” was applied at tho rate of 2 tons per acre. All the 
lime was applied in January about 5 months before the 
turnips were sown. Four tons of paper works lime was 
taken as a standard dressing in these experiments, while 
2 tons of shell lime of good quality, which contains about 
the same amount of available GaO as 4 tons of paper works 
limo, was takon as the standard dressing of this substance 
for purjtoses of comparison. 

The weights of turnips tier acre obtained on tho different 
plots are shown in Table IV. 


Table IV. 


Finger and. Toe ExperimentKinmundy. 

Variety (A) Challenger Green Top Yellow. Variety (B) Purple Top Yellow. 



No lime. 

• 

Waste carbonate of lime. 

4 tons per acre. 

Shell lime. 

2 tons per acre. 

i- ii. 

Weight of turnips per acre .... (A) 

<B> 

Increase over no lime . (A) 

(B) 

toils cwt.. 

20 10 

10 11 

tons cwt. 1 

22 10 

13 1 

2 0 

2 10 

tons cwt. 

22 10 

13 1 

2 0 

2 10 

tons cwt. 

21 10 

13 1 

1 9 

2 10 


citric acid, according to Dyer’s method, respectively. 
The results are shown in the table bolow. 

Table III. 


Amount of Lime ( CaO) found in the Soils. 



Kin- 1 

Green- 

Barra. 

Black- 


j mundy. 

ho we. 

hills. 

Extraction with hydro- 

0-70 

0-61 



chloric acid . 

1-72 

0-62 

Extraction with 1 per cent. 

0103 

0-225 

0-125 


citric acid. 

0-246 


Although all thoso soils were found to oontain an appre¬ 
ciable quantity of lime soluble even m weak citric acid, it 
does not folio* that th*»y contained any carbonate* of 
lime. As they wore all found to bp acid in read ion the 
presumption is that they contained little, if any, carbonate 
of lime. They were therefore tested by a modification of 
the method of Amos and Marr.* In this modification the 
•oil is not heated with aoid, but air freed from carbon 
dioxide is drawn through it for several hours after addition 
of an excess of hydrochloric acid and the carbon dioxide 
estimated by Brown and Esoombo'a double titration 
method after absorption in a Reisct Tower. This method 
when used with suitablo precautions is capable of esti¬ 
mating carbonate equal to less than 0*05 per cent, stated 
as carbonate ot lime in 20 grams of soil It does not of 
course follow that if oarltotiate is found it. is necessarily 
present as carbonate of lime, but it is usual to estimate 
it as such. 


snows considerable increases of crop wore 
obtained from the use of each kind of lime and on each 
variety of turnips. 

It was found that in spite of the liming tho purple top 
turnips wore very badly diseased on all the pints; while 
the green t ops were affected to only a comparatively slight 
extent. This accounts for the groat differences in weight 
between the two varieties. Up to a certain point they 
seemed to be equally vigorous. Had they been weighed 
early in the season instead of in December, it is probable 
that the purple tops would have given weights quite as 
great as the green tops, but after a certain point thev went 
down rapidly with disease, and at the time of weighing 
there was hardly a turnip of this variety on any of the 
plots which was not more or less attaoked. At the same 
time there was a great difference between the disease on 
the hmed and on tho unlimed plots. There were far more 
turnips which wore only slightly diseased on the Hmed 
than on the imhmed plots. 

An attempt was made to estimate the incidence of the 
diseaso, but the methods adopted were too crude to iiive 
results of value except in so far as they taught us that 
bettor but more laborious methods would have to be 
tW'f “ "ucoeeding experiments. In the experiment) 
whioh follow the incidence of disease was estimated by the 
extremely laborious method of lifting individually and at 
moo examining on the field a large number of bulbs from 
eaoh plot, and dividing these into three classes;— 

(A) Badly diseased, or those in which the bulb was either 
completely or badly rotted by the disease• 

(n) SlMtly diseased, where either the bulb was not 

wiSlTtlr! whioh w * a omBnodZth^X 

or^where the bulb, if attaoked, was not rotted bythe 

(o) Sound, where no disease was notioed. 


• ft nr. of A«r. letones, 1»8,1.,m, and 1M0 01.,165. 
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It does not follow that bulbs classed as “ sound ” were 
quite free from disease. In pulling the bulbs many of 
the roots were left in the ground, and if the disease was 
oonfined to these it would not be noticed. The number 
of bulbs examined on each plot always amounted to several 
hundreds. These wore taken up in lots of one hundred 
■each along one drill, and the lots were systematically dis- 
-tribufced over the plot so as to give as fair an average as 
possible. 

In this method the disease is estimated not by weighing 
but by counting. Many of the bulbs in the badly diseased 
class were so far gone with disease that they were not 
fit to be weighed at all in estimating the crop by weight. 

The result of this first experiment showed that the 
amount of lime applied was not sufficient on this soil to 
control the disease in the case of a susceptible variety like 
the purple tops, though in the case of both varieties it 
certainly diminished disease and increased the weight of 
crop. 

The second experiment was carried out at Greenhowe 
on a poor, shallow, mossy loam, with pan beneath. The 
soil was distinctly acid, and infested with such weeds as 
are found on sour soils. The crop suffered considerably 
from drought as well as from the bad condition of tho land. 
Gsh lime at tho rate of 2 tons per acre was used in this 
experiment as well as paper works carbonate of lime 
and shell lime. The lime waR not applied direotly to the 
turnip crop but early in the previous year before a crop 
of oats. Table V. snows the weight of crop per acre, and 
the incidence of disease on the different plots. 

In overy case the liming greatly increased the weight 
of crop, and in the case of paper works lime and shell lime, 
greatly diminished the amount of disease. The plot which 
was dressed with paper works lime was almost free from 
badly diseased roots, while that which received shell lime 
had the badly diseased reduced from over 20 per cent, to 
under 5 p°r cent. This plot was perhaps haidly fairly 
treated with regard to weight of crop per acre. The crop 
•on it suffered most from drought and probably it was the 
thinnest soil. The dressing of gas lime, though it increased 
the weight of crop considerably, did not diminish the 
disease very much. 

The third experiment was carried out on a good, fairly 
-deep loam at Barra. This soil yields good crops, but was 
rotten with disease when previously in turnips. The lime 
was applied in February, only three months before the 
turnips were sown. Waste lime from two different paper 
works was used as well as shell lime and gas lime. The 
results, both as to weight per acre and incidence of disease, 
are shown in Table V. 


shell lime or gas lime, esneoially in di min ishing disease. 
One sample of waste lime gave a better result both as to 
weight of crop and as to diminution of disease than the 
other. While the differences are not great enough to be 
treated as significant in the case of single plots, it ie 
interesting to notice that the plot which gave the better 
result was treated with a waste lime containing a distinct 
amount of soda (Analysis III., Table II.). This indicates, 
at least, that the presence of soda was not injurious in the 
quantity here used. There was at first some hesitation 
in using this lime as it was feared that the soda might be 
injurious to the crop. 

The fourth experiment waB carried out on a somewhat 
peaty loam at Blaokhills. Tho soil was considered a 
fairly good one, but was not in very good condition, and 
the previous turnip crop had been very badly diseased. 
Tho soil was quite acid in reaction and badly infested with 
such weeds as rejoice in a sour soil. -Paper works waste 
lime, lime shells, and gas lime were all used as before. 
All these forms of lime were applied only two months 
before the turnip seed was sown. The results in this case 
were very curious, as none of the dressings of lime had any 
distinct effect in diminishing the disease or increasing the 
crop. Tho results tabulated in the usual form are shown 
in Table VI. 

The differences in weight of crop and in amount of 
disease shown in this table from the use of lime, are of a 
quite different order from those shown in Tables V. and VI. 
In ordor to find the reason for this anomalous result, the 
soil from the limed plots was examined, and it yras found 
that on this poaty soil tho amount of lime used was not 
sufficient to neutralise the acidity. The limed soils were 
still acid to litmus paper. A representative sample taken 
from tho plot which hod been dressed with paper works 
lime was analysed. It yielded to extraction by strong 
hydrochloric acid 0-78 per cent, of CaO, and to extraction 
by 1 per cent, citric acid 0-34 per cent, of CaO. As might 
bo expected, thine figures are both somewhat greater than 
those given by the untreated soil (Table III.), but the lime 
was not present as carbonate of lime. When tested by 
the method described above no carbonate of lime was 
found : 20 grams of Boil yioldcd the same result as the 
blank determination. 

Tho soil sample was taken to a depth of 9 inches. There 
are roughly speaking about 1000 tons of soil on an acre to 
a depth of 9 inches. Tin paper works lime used contained 
74-2 per oent. of calcium oarbonate (V., Tabic II.), there¬ 
fore about 0-3 per cent, of calcium oarbonate had been 
added to tho soil. As none was found the whole of this 
had been neutralised by the soil acids, and the soil still 


Table V. 


Finger and Toe Experiment: Greenhowe and Barra. 





Waste carbonate 

1 Shell lime. 

Gas 

lime. 



No lime. 

of lime. 







4 tons 
per ^acre. 

4 tons 
per acre, 
ii. 

1 ton 
per acre. 

2 tons 
! per acre. 

1 

2 tons 
per acre. 

4 tons 
per acre. 

Gehxnhowb 


tons cwi. 

tons cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons owt. 

“Weight of bulbs . 


7 5 

12 16. 


9 2 

— 

11 19 

_ 

Increase over no lime . 

— 

5 11 

— 

1 17 

— 

4 14 

— 

■Sound turnips . 


42-5 

70*0 

_ 

61*6 

H j 


_ 

■Slightly diseased . 

Badly diseased. 


37-0 

29-0 

— 

34*0 


89-8 

— 


20*5 

1*0 


4*5 

1 

13*2 


Bajuu 


tons owt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

Weight of bulbs . 


12 6 

16 6 

17 6 

— 

13 6 

16 16 

16 10 

3ncreai»e over no lime . 

— 

2 17 

4 17 

— 

0 18 

8 7 

4 2 

‘Sound turnips . 


41-8 

72-2 


— 


69-1 

68*6 

iBHghtly diseased . 

®aaly diseased. 


36-0 

18-6 


— 

VW 

28-0 

24*0 


22-2 

9-3 

1 


14-8 

12*9 

17-4 


As in the last experiment any form of lime increases 
the crop and diminishes the disease, but, just a* at Green- 
liowe, waste lime from paper works doss better than either 


remained sour to litmus paper. It is evident that on this 
•oil much more lime was needed to produce a result. It 
is proposed to make further investigations on this sofL 

of 
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Table VI. 


finger and Toe Experiment ■ lilackhills. 




No lime. 

i Waste carbonate 

of lime. 

4 tons per acre. 

Shell lime. 

2 tons per acre. 

Gas lime. 

4 tong per acre. 

Weight of bulb* . 

1 

.. per acre 

ton* cwt. 

18 8 

tong cwt. 

19 12 

tons cwt. 

19 r> 

tons cwfc. 

18 6 

In crew*! over no lime . 

— 

1 4 

0 17 

— 

Bound turnip* . 

.. per cent. 

26* t 

19-1 

25-3 

36*6 

Slightly diseased . 

.. per cent. 

69-7 

75-5 

72-6 

68*7 

Badly diseased. 

.. per cent. 

4-2 

5*4 

2-1 

4-7 


The foregoing results are, as already indicated, incom¬ 
plete, bnt so far as they go they show that for, at any rate, 
certain soils paper works waste carbonate of lime is at least as 
effective as the other forms of lime in ordinary use. As 
great quantities of this by-product are at present being 


wasttd, it seemed to be desirable to publish these 
early results, for it will be tP the interests both o t 
agriculture and of the paper makers if this waste lime is 
used for application to the soil. 


Journal and Patent Literature. 

PiT*»T Specifications may be obtained by pout by remitting as follow* :— 

Englith.~-4d. each, to the Comptroller of the Patent Office, W. Temple Frank*, Ksq., Southampton Buildings, Chancery Lane,. 
London, W.C. 

United States.—Is. each, to the Secretary of the Society, 

French .—1 fr. 05 c. each, a* follow*; Patent* dated 1902 to 1907 lnclu*ive, Belln et Cle., 66. Rue de* Franca Bourgeois 
Paris 3e.); Patent* from 1908 to date. L'Imprimerie National, 87, Rue VieJlle du Temple, Pari*. 

German .—1 mark each (with full particulars) to Kaiserlich Patentamt, Berlin, Germany. 


I.—GENERAL PLANT; MACHINERY. 

Internal-combustion engines ; Commercial tests of -. 

W. A. Tookey. Engineering, 1914, 97, 129—132. 
Ths author has made 703 tent* of gas engines of varioua 
makes and size* as found in actual use by consumers. In 
66 per cent, of the cases, the working was improved by 



adjusting the go* and air supplies, the ignition and the 
valve-setting. The average increase in the power obtained 
at each impulse was 27 per cent., and the average reduction 
in the consumption of gas per indicated home-power per 
hour was 13*3 per cent. The method of testing reoom- 
mended oonsists in taking indicator diagrams, including 
diagrams with light spring, and observing the number of 
impulses and the gas consumption per min. On the light- 
spring diagram (see Fig.), the point, A, where the com¬ 
pression line crosses the atmospheric line, give* the “ volu- 
metrio efficiency," which is multiplied by the piston dis¬ 
placement in order to find the “ effective piston displace¬ 
ment." It is assumed that the compression curve follows 
the law Pi / VA 1 •*, and from the observed compression 

pressure P„ the ratio of V, (the cylinder volume corre¬ 
sponding to point, A, in the figure) to V„ the elsannoe 
volume, is et once obtained. The clearance volume, V„ 
is then equal to the effective piston displacement divided 
by ^Vj _and the total cylinder volume at the point, A, 

fa equal to the clearance volume added to the effective 


piston displacement. This volume, divided into the volume 
of gas used per impulse, os shown by the meter, and multi¬ 
plied by the calorific value of the gas, gives the “ mixture 
strength,” i.e., the number of British thermal units per 
cb. ft. of the actual mixture of gas, air, and exhaust 
gases which is present in the cylinder at the point, A. 

The factor diagram ^ 

mixture strength 

of tho working of an engine. A factor of 2-4 is con¬ 
sidered very satisfactory.—A. T. L. 


Patents. 

Mills for grinding, crushing, pulverising, separating, or 
mixing materials. E. Allen and Co., Ltd., Sheffield, 
H. Grey, Rotherham, and L. D Parker, Sheffield. Eng. 
Pat, 5089, Feb. 28, 1913. 8 

A series of large and small balls are arranged in a re¬ 
volving circular track and are kept in position by an 
overhanging segmental stationary track which carrios s 
sories of scoops. The material is fed into the track and 
the finely-ground material is foroed outwards and upward, 
by centrifugal force and direoted upwards under the 
guidance of the scoops, to a fan driven by the same shaft 
as the track, but at a higher speed. The fan, the indraught 
tn which is regulated by an adjustable circumferential 
damper, discharges the finely ground portion of the 
material through annular discharge openings and allow, 
the coarser portions to return to the grinding channel. 


Evaporating apparatus for liquids. Farbenfabr. vonn. F. 
Bayer und Co., Leverkusen, Germany. Eng. Pat. 
15,624, July 7, 1913. Under Int. Conv., Feb. 18,191JL 


In evaporating apparatus working under a high vacuum, 
the boiling points of the uppor and lower leyem of liquid 
differ greatly if the depth of liquid is considerable. This 
defeot is avoided in the apparatus olaimed, in whkh a 
number of slightly inelined boiling tubes paw across a 
steam space and are provided at the ends with small 
ehambem or pocket* having vapour-escape openings at. 
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the top and overflow pipes at the bottom leading to the 
tubes arranged next View, the depth of the overflow 
pipes being suoh that the depth of the liquid to be evapo¬ 
rated cannot exoeed the diameter of the boiling tubes. 

—H.H. 


Evaporating apparatus. D. Oozzolins, San Diego, Cal. 

U.S. Pat. 1,082,411, Deo. 23, 1913. 

A steam-jacketed evaporating vessel has a number of 
frames or grids fixed within the upper part, from whioh 
weighted sheets of fabric hang down into the liquid and 
expose a large surface from whioh evaporation takes 
place.—W. H. C. 


Desiccating; Apparatus and process for -. L. C. 

Merroll, Assignor to Merrell-Soule Co., Syracuse, N.Y. 

U.S. Pats. 1,082,468 and 1,082,469, Doc. 23, 1913. 
Tub liquid to be desiccated is introduced periodically in 
the form of spray into a chamber containing a gaseous 
moisture-absorbent whioh is also admitted ana discharged 
periodically by valves operated by mechanism connected 
with that controlling the liquid-supply valve in such a 
manner that the spray and moisture-absorbent ore con¬ 
fined within tho chamber for on interval of time before 
being discharged. The desiccated produot is separated 
from the moisture-laden absorbent in a separate chamber 
connected with the outlet pipe, while a fresh charge of 
liquid is being desieoated in the main chamber. The 
process is specially applicable for desiccating organic 
liquids containing solids, heated air being employed os the 
moisture ubsorbont.—H. H. 


Distilling apparatus. J. A. Houser, Marion, Iud. U.S. 

Pat. 1,082,628, Dec. 30, 1913. 

Am under pressure is forced by a piston-pump into the 
lower portion of the still, which is fitted with a stirrer, a 
relief valve, and a pressure-regulating valve on the pipe 
leading to the condenser.—A. T. L. 

Oases ; Method of treating -. 0. A. Weeks and R. M. 

Hunter, Assignors to T. R. Patton and F. C. Mencke, 
Philadelphia, Pa. U.S. Pat. 1,083,233, Dee. 30, 1913. 
Gases produced by chemical action, for example in coke 
ovens or in furnaces, are withdrawn under reduced pres¬ 
sure, and successive separate portions of tho gases aro 
cooled and scrubbed in tho presence of a body of liquid 
over which they travel with decreasing speed and at 
increasing pressure until the pressure reaches that of the 
atmosphere.—A. T. L. 

Solution of solid substances); Process for the continuous -, 

especially for slaking lime with sugar juice or water. 
H Eherhardt, Masohinen- und Armaturenfabrik. Ger. 
Pat. 268,442, April 10, 1012. 

The solid material is conveyed downwards by means of a 
sorow through a vertical perforated cylinder disposed 
centrally within the dissolving vessel, through which the 
solvent liquid passes also from tho top to the bottom. Tho 
vertical cylinder is provided externally with curved 
blades whioh foroe the solvent to pass through the solid 
material resting on the blades of the sorew. The dissolving 
vessel is connected at the bottom, below the outlet for the 
solution, with the lower end of a worm elevator, the upper 
end of which i» onolosed in a perforated casing and is at 
suoh a height that the undissolved (or umlaked) solid 
mateiial is discharged in a dry condition. The apparatus 
is specially suitable for the preparation of milk of hme. 


Agitating and aerating liquids or pulps: 

-A. C. Howard, Assignor to Mine 

Ltd., London. U.S. Pat. 1,084,210, Jai 
Bee Eng. Pat. 22,743 of 1912; this J„ 1913,1066.—T. P. B. 

Lubricating grease which may be used far preventing and 
removing inc rusta tions from steam boilers. Eng. rat. 
17,288. See XU. 


Apparatus for 
rals Separation, 
i. 13, 1914. 
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Natural gas; Condensation products qf-. L. Singer. 

Petroleum, 1914, 9, 453—*469. 

Fractional condensation is now the method used for 
the liquefaction of natural gases (this J., 1914, 15). 
The highest pressure reached in tne compressors does 
not excoed 17 to 24 atmos., with temperatures not 
bolow 0°C. The first stage of compression (up to 3$ 
atmos.) yields gasoline of sj>. gr. 0*6955 to 0*672, whilst in 
the second stage a produot of sp. gr. 0*6365 to 0*616 is 
obtained. Betweon the first and second compressors is a 
systom of cooling ooils which effects further condensation, 
whilst in tho second compressor tho process is completed 
by suddon expansion of the compressed gas from about 
24 atmos. to the ordinary pressure. The gasoline obtained 
by a process of fractional cooling in ammonia expansion 
ooils without the use of compressors is stated to be of 
better quality than tliat produced by the compressor 
systom. Tho latter gasoline is impregnated with the so- 
called “ wild product,” which causes a loss of up to 25 per 
cont. in storage. It is also of a yellow tint and requiros 
further purification. A condensation produot of sp. gr. 
0*6855 to 0*051 obtained by fractional cooling alone, 
contained about 30 per cent, of pentane, 30 per cent, of 
hoxano, and loss than 7 per cent, of hydrocarbons of lower 
sp. gr. than 0*^79, together with butane and higher hydro 
carbons. The sp. g.\ of tho moist gas was 0*964 to 1*04, 
and that of the petroleum oil, 0*8705 to 0-8464* The gases 
leaving tho Bcoond-stago compressors, may be subjected to 
iurther troatmont to obtain condensation produots known 
as “liquid gas” and “gas oil.” For this purpose 
Snelling’s process (L’A Pat. 1,056,845 ; this J., 1913, 414) 
is employed. A mixture of ethane, propane and hexane 
is thus obtained, and this when liquefied in steel cylinders 
is sold as “ gas oil.” The residual natural gas is better 
suited than before for all ordinary purposes. Gas 
oil ” is a colourless transparent liquid at a pressure of 
28 atmos. and volatilises without condensation at the 
normal temperature. One vol. of liquid gas oil 
yields 350 vols. of gaB of 21,360 small cals, per litre 
(2400 B.T.U. per cb. ft.). It has a flame temperature ol 
2300° C., and thuB gives more light with a mantle than ah 
gas (flame temperature 2150° C.) or ethane (2205° C.). 
It can be used with every typo of burner. The prioe per 
cb. m. is about 14 Pf. (3s. lOAd. per 1000 cb. ft.). The 
sp. gr. of gasoline from natural gas ranges from below 
0*590 to 0*724. According to the method of production 
it is liable to contain more or less dissolved fH*®’ , 

aooidonts caused thereby in transport have led the Ofnoial 
Clnssifioation Committeo (U.B.A.) to publish the following 
specifications with which these products must comply:-- 
“ fAtpiefied petroleum gas is a condensation product of the 
gas issuing from the casing head of petroleum springs. 
If it has a lower vapour pressure than 10 lb. per sq. in. 
at 100° F. (37-7° 0.), or at 90° F. (32° C.) from Nov. 1 to 
March 1, it muBt be described and transported as gaso¬ 
line.” “ Should the vapour pressure exceed 10 lb. but not 
exoeed 25 lb., tho produot must be termed liquefied 
gas,” and bo transported in metal drums or casks, or in 
t^nk wagons approved by the Master Car Builders Associ* 
ation. Products having a vapour pressure above 15 lb- 
must bo dealt with as “ compressed liquefied gas. Diffi¬ 
culties in pumping oaused by the dissolved gas are 
eliminated by expelling the gas by hot water ooils or a 
ourrent of air, or, more recently, in vacuo during tfie 
process of condensation. The “ liquefied gas has given 
good results in motor engines. A condensation plant 
costs on the average about $8000 (about £1670), ana the 
expenses of dealing with 100,000 oh. ft. of gaa per day 
are^estimated at *5000 (about £1040) or $§275 (about 
£1930) for 560,000 ob. it. A plant for 1,000,000 ob. ft. 
could be worked by six men. The market pnoe of the 
condensation products ranges from about 10 oenU (5d.) 
per gall. (American galls.) in the Gilloreaae district to 
?! to 18 cent* (7<L to 9d.) in CaHfqmie. According to 
Hill the total production of gsioUne from natoral m 
in the United State* by 286 work* in 1912 wee 12,681,179 
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(oil*. (7,425,839 galls, in 1911), and lor 1913 the total 
output is estimated at over 18,000,000 galls. (See also 
this J., 1913, 999,1096).—C. A. M. 


directly with the temperature, and it is sufficient todetor- 
mino it by comparison with a standard apparatus at two 
given temperatures and to interpolate it (or other tempera- 

tiivnu _f! A M 


Petroleum oil fraelione ,- Specific heat of heavy —— at high 
temperatures. N, Karawajeff. Noftjanojo Djelo, 1913, 
No. 16. Petroleum, 1914, 9, 550. 

Detehminations of the spooifio heat of heavy fractions of 
petroleum oils by means of Bunsen's ice oalorimcter have 

S 'ven the following results :—The mean specific heat of tho 
actions examined inorcased rapidly with the temperature. 
The specific heat of most of the fractions approximated 
0-48 at 100° C., but rose to about 0-60 at 400° 0. Between 
100° and 400° C. tho specific heat could bo expressed with 
sufficient aoouraoy as a linear function of the temperature, 
in the case of tho majority of petroleum oil prnduots, 
vis., Cm =0'4825-f0-000385 (t—100). The specific heat, of 
petroleum oil fractions of different sp. gr. differed but 
slightly at the same temperatures. The true specifio heat 
could be oaloulated by moans of the formula— 

=0-4825+0-00077(t—100), 

according to which the true specific heat at 400° C. approxi¬ 
mates 0-7110.—C. A. M. 

Petroleum production in the United States. Eng. and Min. 
J., Jan. 17, 1014. [T.R.] 

Tan production of petroleum in the United States ex¬ 
perienced a noteworthy expansion in 1913, which waB 
stimulated by the high prices prevailing for crude oil in 
every field. The accompanying table, which ih based 
upon reliable estimates, gives the details of the production 
during tho last throe years in barrels of 42 galls. 


Field. 

1911. | 

1912. 

• 1913. 

California . 

Colorado . 

ilulf f Tex ““. 

uun ( Louisiana. 

Illinois. 

Mid-continental (b) ... 
Kentucky-Tennessee .. 

Appalachian (c). 

Wyoming ( d ). 

Other*. 

barrel*. 

77,224,359 

226,920 

9.250,474 

10,720,420 

31,317,038 

1,095,289 

2,900,711 

57,911,525 

472,458 

26,117*960 

194,690 

5,000 

barrels. 

84,823,992 

200,000 

11.778,324 

(e >9,701,896 
28,400,000 
1,200.000 
3,000,000 
52,771,003 
500,000 
26,000,000 
500,000 
6,000 

barrels. 
96,881,907 
(<0220,000 
(/)14,280,000 
(«)l2,750,000 
21,6(H),000 

j 3,814,000 

64,556,000 

(<0500,000 

22,224,000 

2,354,000 

(a)50,000 

Total . 

218,372,850 

218,970,815 

239,229,907 



(a) Estimated. (6) Kansas and Oklahoma, (c) Pennsylvania 
New York, West Virginia, and eastern Ohio, (i) Includes Utah, 
(«) Includes Marion County, Texas. (/) Includes Panhandle Held 
of Texas. 

Although there was a diminished production in the Eastern 
fields, there was nevertheless great activity in them and 
general prosperity. 

Abel-Pensky apparatus; Extension of upper limit of 

applicability of the -. K. School. Petroleum, 191c, 

9, 545—548. 

Experiments mado in connection with the work of the 
International Petroleum Commission have shown that the 
upper limit of the Abel-Ponsky flash-point apparatus may 
be extended to 150° C. Oil with flash points ranging from 
100° to 149° C. were tested in two standard Abel’s 
apparatus and two Ponsky-Mnrten's apparatus, a special 
oylinder oil being used for the bath of oopper or hard- 
soldered brass, whilst with the Pensky apparatus the 
determinations were also mado ovor a gas-flame with the 
aid of a stirring device (of. this J., 1913, 1096). The rise 
of temperature was at tho rate of 2° C. and 3° C. per min. 
After applying tho corrections for errors inherent in the 
copper or brass bath, tho errors in the results with both 
forms of apparatus ranged from —0-8° to + 0-4° C. The 
correction to be applied for any individual apparatus varies 


Oils for steam turbines; Testing and valuation of —. 
F. Schwarz and J. Marousaon. Mitt. K. Matenal- 
priifungsemt; Papierfab., 1914,12, 73. 

Those oils are most satisfactory which form no emulsion 
when shaken with water but which separate out easily. 
A number of samples of oils, the behaviour of which m 
practical use with steam turbines was known, were tested, 
and tho following characters established as indicative ot 
satisfactory quality: Degree of fluidity at 20 C., 0 -l* i 
sp. gr. ot 15° C., 0-890—0-905; “ tor value,” not exceeding 
0-2, determined after 60 hours’ uninterrupted heating at 
120° C. Tho oils must be pure mineral oils free tom 
acidity and soaps ; tho aeh-content must not exceed 0°01 
per cent.—J. F. B. 


Ozokerite ; Orwin of -. J. Marcusson and H. Schliiter. 

Chem.-Zeifc., 1914, 88, 73—74. 

Evidence ih adduced in support of the view that ozokerite 
and petroleum have been produced together (from organic 
remains) and have become separated by a process of natural 
upward filtration, the relatively insoluble amorphous 
hydrocarbons of high molecular weight being retained bv 
the porous rock, etc., through which the oil has penetrated, 
whilst crystalline paraffins of low molecular weight have 
passed on in solution.—F. Sodn. 

Commercial tests of internal combustion engines. Tookcy. 
See 1. 


Patents. 

Veal; Process of and apparatus for treating -. J. Berg- 

lund, Eskilstuna, Swedon. Eng. Pat. 11,971, May 22, 
1913. 

The peat is disintegrated and macerated in water by 
cutter-rollers or other convenient disintegrators, stones, 
twigs, [tortious of trunks or branches of trees, etc., being 
removed by an endless land convcyor-straincr which 
allows tho pulp and water to pass through. The mixture 
of water and poat pulp is drawn off into settlors in which 
the peat dries into lumps which have a high fuel value and 
low content of ash.—W. H. C. 

Peat, etc. ; Treatment of [extraction of water from] ——. 
E. A. Buckle, Prestwich, Assignor to The International 
Nitrogen and Power Co., London U.S. Pat. 1,083,317, 
Jan. 0, 1914. 

The peat is pulped, and an electric current is passed 
through it while heated to 100° or 120° C. under a pressure 
of 10 atmospheres.—A. T. L. 

Gas furnaces ; Method and means for mixing gas with air 

for -. w. Hocllcr, Koln-Ehrenfeld, Germany. Eng. 

Pat. 29,054, Dec. 24, 1912. Under Int. Conv., Dee. 27, 
1911. 

A oonicai. gas nozzle is arranged so as to cause air to be 
drawn in by the gas in a current surrounding the current 
of gas, and a conical deflector is arranged opposite the air 
and gas nozzles, so as to spread the currents outwardly 
and to diffuse them uniformly in layers. Tho dimensions 
of the mixing chamber near the nozzle and deflector are 
such that the velocity of the currents is not affected by 
the varying temperature of the gases. The object is to 
prevent preliminary ignition and tho deposition of tar. 


Gas retorts; Continuous -. W. von Oswald, Coblenz, 

Germany. Eng. Pat. 24,234, Oct. 25, 1913. 

A “pekder” projects into the top of the retort and is 
connected above with a tapeied “filler” which has a 
doubly tapered cross-piece disposed centrally. The coal 
is fed into the filler from a hopper above j the latter carries 
a number of stampers which are actuated by oams and tap 
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the ooal into the filler end oeuee it to be peeked evenly 
end fell regularly through the feeder end retort. 

—W. H. C. 


cooling the liquor. The gee is peeaed in guooessiou up¬ 
wards through eeeh of tip other chambers, end meets e 
descending sprey of liquor, the quantity of which oen bo 


Gas producer. N. F. Egler, Assignor to The Blair Engineer¬ 
ing Co., Chicago, Ill. U.S. Pet. 1,083,667, Dec. 30, 
1913. 

Toe body of the produoer is cylindrical and rotates about 
an inclined axis. Fixed gas outlet and fuel feed devices 
are provided at the upper end of the producer and a fixed 
ash-discharge and an axial blast pipe at the lower end. 
The upper end of the blast pipe is screoned by an inverted 
V-shaped hood having openings in its sides for distributing 
the blast. This hood projects horizontally from the blast 
pipe, and servos for stirring the fuel.—A. T. L. 

Gas; Process of producing -. J. H. Hirt, El Paso, 

Texas, Assignor to AUis-Chalmers Manufacturing Co. 
U.S. Pat. 1,083,683, Jan. 6, 1914. 

Finely powdered carbonaceous material is blown, together 
with sufficient air to form carbon monoxide, tangentially 
into a chamber in which the mixture burns, moisture is 
mixed with the hot gases, and a portion of the resulting 
gas is withdrawn and passed with the material into the 
furnaoe chamber. —A. T. L. 

Benzol in illuminating gat , Apparatus for determining the 

quantity of -. Soe. Roubaisienno d’Eclairage par lo 

(laz et. l’Electricito, and R. R. L. H. Forrferes. Ger. 
Pat. 267,491, May 16, 1913. 

A known volume of the gas is passed through benzene 
and the quantity absorbed measured; the difference 
between this quantity and the total quantity contained in 
the gas when saturated with benzene givos the quantity 




bemg provided for raising the liquor from tne oowom m 
one chamber to the top of the next. The oooling chamber 
contains a ooil over wnioh the hot liquid is oaused to flow 
in a descending stream.—A. T. L. 

Benzine, petrol, etc.; Process of and apparatus for refining 

-. H. Wade, London. From V. Beer, Vienna. 

Eng. Pat. 29,833, Deo. 27,1912. 

In the continuous process of purifying petrol by admitting • 
it to the lower end of each of a series of dosed vessels con¬ 
taining acid or lye, through which the petrol rises by 
gravity, the petrol is foroed through the vessels under an 
adjustable pressure, as by a pump, in order that the rate 
of flow may be under control. The petrol passes through 
two vessels containing acid, a settling tank, two vessels 
containing lye, another settling tank and finally two vessels 
containing water. Each vessel contains a sieve beneath, 
through which the petrol passes.—A. T. L. 

Briquettes ; Process of making -. [Use of sulphite- 

cellulose lyes.] M. Platsch, Frankfort, Germany. 
U.S. Pat. 1,084,479, Jan. 13, 1914. 

See Fr. Pat. 466,099 of 1913; this J., 1913, 864.—T. F. B. 

Oil-gas producers. F. H. Bates, Philadelphia. Eng. Pat. 
29,276, Dec. 19, 1912. 

See U.S. Pat. 1,046,640 of 1912; this J., 1913,77.—T. F. B. 

Gaseous fuel; Method of producing -. A. W. Southey, 

Edgware. U.S. Pat. 1,083,468, Jan. 6, 1914. 

See Eng. Pat. 27,612 of 1911; this J., 1913, 77.—T. F. B. 

Qas-producer. E. Ragot, Bettaincourt, and P. 

Hervotte, Joinville, Franoe. U.S. Pat. 1,083,607, 
Jan. 6, 1914. 

See Fr. Pat. 436,691 of 1911; this J., 1912, 377. T. F. B. 


originally present, in the gas. A sheet, iron tank (see Fig.) 
i* divided into three compartments, the middle one being 
filled with water. The copper tube, 6, is connected by 
rubber tubing, 7, with the gas-supply tube. The gas 
rapidly acquires the temperature of the water, and passes 
through the glass tube, 9, 10, which is filled with benzene 
up to the level, NN ; the exit end, 12, of the tube, 10, is 
constricted to a diameter of 1 mm. After about 10 litres 
of ga u . have passed and become saturated with ben¬ 
zene, the gas supply is out off, and the quantity of benzene 
taken up by the gas ascertained by running in mercury at 
14 from a measuring vessel until the benzene again stands 
at its original level, NN.—A.S. 

Gas-cleaning mechanism. ^. V. Egfer, Assigvor to The 
Blair Engineering Co., Chicago, Ill. U.S. Pat. 1,083,068, 
Dec. 30, 1913. 

The gas passes upwards through the scrubber in a 
circuitous path between fixed annular baffles, alternating 
with circular baffles carried by a rotatmg shaft. The 
baffles ate dished downwards, and the fixed baffles are 
hollow and perforated for discharging water into tho 
scrubber. The shaft is rotated by a water motor arranged 
in a chamber at the top of the scrubber, and the water 
which has passed through tho motor is supplied to the 
scrubber through valved connections —A. T. L. 

Gas washing and cooling apparatus. E. F. Uoyd, Detroit, 
Mich. U.S. Pat. 1,083,886, Jan. 6, 1914. 

The apparatus comprises a series of chambers communi¬ 
cating at their lower ends through openings sealed by the 
washing liquor. The first of these ohambers serves tor 
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Cellulose, starch, sugar and sulphite-cellulose lye; Decom 

position of - by heat. G. Bantlin. J. Gasbeleuoht., 

1914, 57, 32—41, 66—61. 

The behaviour on dry distillation of cellulose, staroh, 
and Bugar, substances having the same percentage 
composition, was compared by heating them under the 
same conditions in an iron retort, 44 om. long and 6-6 cm. 
diam., arranged in an electrically heated oven. A length 
of 21 cm. of the? retort was charged with the material, and 
the temperature was raised gradually so as to reach 100 0. 
in U hours and 600° C. in 7 or 8 hours. Tho products of 
distillation in percentage by woight of the dry substance, 
were as follows :— 


Coke . 

Water . 

Tar -- • • 

Acetlo acid . 
Aldehydes .. 
Ketones ... 
Total gases 


Ethylene. 

Hydrogen ......... 

Carbon monoxide .. 

Ethane . 

Methane .. 

Loss or not determined 
Composition of tar: 

Carbon . 

Hydrogen. 

Oxygen . 


Collnlose. 

Starch. 

32-9 

28-0 

31*7 

29-7 

8*26 

2-69 

8 >28 

6>20 

5*82 

5-66 

Oil 

1-11 

17 >88 

22-70 

11-26 

18-08 

0-24 

0-89 

0-02 

0-03 

4*78 

7 >64 

0-86 

0-74 

0-08 

0-82 

5-28 

4-20 

52-20 

45-02 

6*86 

6*81 

40-94 

48-67 
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The time-temperature curves showed that with cellulose 
an exothermic decomposition takes place between 250° 
and 300° C. and that tnis reaction is oomplete at 320° C. 
This phenomenon is not shown by starch and Bugar. 
The stability towards heat increases in the order oollulose, 
starch, sugar, but the first two are more nearly alike in thiB 
respect than eithor is to sugar, Sinoe cellulose does not 
yield methvl alcohol on dry distillation, it has been 
BUpposod that waste sulphite-cellulose lyes contain the 
constituents of wood which yiold valuable distillation 
products. The lyo was therefore partially separated 
irom sulphur compounds by passing through it a current 
of air and steam, evaporated to dryness, and distilled. 
A very small yiold of liquid product h was obtained, and no 
methyl alcohol, whilst large quantities of hydrogen sulphide 
and of mercaptan were evolved.—A. T. I*. 

Hydrogen , The. sorption [adsorption and absorption ] of -. 

by wood charcoal at the temperature of liquid air. J. B. 

Firth. Z. physik. Chcm., 1914, 86, 294—308. 

The “sorption,” by which is meant either absorption 
(aolid solution) or adsorption (surface condensation), 
of hydrogen by wood charcoal 1ms a two-fold character : 
the adsorption ocoupies only a few minutes, while the 
equilibrium duo to absorption is first attained after several 
hours. A particular specimen of eoooanut charcoal 
weighing 1-4645 grm. took up, at atmospheric pressure 
and the temperature of liquid air, 13G c.o. in 30 minutes 
and 139-8 e.c. in 12 hours (measurements at N.T.P.), 
and of this latter amount it is estimated that about 23 c.o. 
was absorbed. Wood charcoal invariably contains 
crystalline as well as amorphous carbon ; the activity 
of the spooimon depends chiefly upon the latter. The 
shell of the ooooanut yields material which, volume for 
volume, is far moro active than that, from the lining; 
but on a weight comparison the values are practically 
identical.—J. R. 


Patents 

Electric incandescent lamps. The British Thomson - 
Houston Co., Ltd., London. From General Electric Co., 
Sohoneotady, N.Y., U.S.A. Eng. Pat. 2901, Fob. 4, 
1913. 

Cryolite or other double halogen salt or compound of 
aluminium and an alkali or alkaline earth metal is intro¬ 
duce into the bulbs of olootrie inoandosconco lamps for 
the purpose of increasing the efficiency or life of the 
lamp. A paste of vory finely divided cryolite with a small 
quantity of inorganic or organic binding material is pre¬ 
ferably appliod to the supports or hooks carrying the 
filament, without actually touching the latter, or it may be 
supported upon a wire soourod to the glass rod of the lamp 
in Bueh a position relatively to the filament that it attains 
a temporaturo of between 300° and 700°—800° 0. when 
the lamp is in use.—H. H. 

X-Ray tubes, etc. ; Method of producing high vacua in -. 

C. A. Friedrich, Now York. U.S. Pat. 1,083,677, 
Jan. 6, 1914. « 

During the process of exhaustion both the anode and the 
cathode are heated to bright redness by means of low 
potential ourrents in a relatively low vacuum, in order 
to expel all gases from the metal, and those gasoR are 
removed as they are set free.—A. T. L. 

Arc-light electrode. J. L. R. Hayden, Schenectady, 
Assignor to General Electric Co., New York. U.S. 
Pat. 1,082,950, Dec. 30, 1913. 

See Eng. Pat. 2027 of 1909 ; this J., 1910, 264.—T. F. B. 

Arc-lamp electrode. C. P. Steinmetz, Scheneetady, 
Assignor to General Electric Co., New York. U.S. Pat. 
1,082,978, Dec. 30, 1913. 

See Eng. Pat. 20,916 of 1904 ; this J., 1905, 270.—T. F. B. 


Tungsten and method of making the same for use as filaments 
of incandescence lamps and other purposes. U.8. Pat. 
1,082,933. See X. 


HL-TAR AND TAR PRODUCTS. 

Pitch ; Determination of the temperature oj softening of 

-. M. Klinger. .Chem.-Zoit., 1914 , 88, 63. 

Discrepancies often occur, owing to the present loose 
definition of Kramer and Sarnow’s method (this J., 1903, 
291). An exact internal diaraoter of 6 mm. is now pro¬ 
posed for the glass tube employed in the estimation. 
This is charged by dipping into a layer of molten pitch 
some 7 ram. deep, at about 150° C. After one minute 
the tube is removed as with a pipette, and is rested with the 
lower end upon a cold glass plate. This gives a solid layer 
of about 5 mm. in thickness. 5 grms. of mercury are 
poured in, and the tube is finally transferred to a double 
water-bath at 40° C., the temperature being then raised 
by 1° C. per minute until the mercury sinks through. 

—J. R. 

Benzol; Determination of total sulphur in commercial -. 

K. Schenk. Chcm.-Zeit., 1914, 38, 83—84. 

Irwin's method for tho determination of total sulphur 
(this J., 1901,440) is stated to give low results. The author 
describes a method and apparatus for the determination, 
in which the benzol is volatilised by an air current in a 
specially constructed flask, tho escaping gas being ignited 
and tho products of combustion conducted through 
hydrogen peroxide. Tho sulphuric acid thus formed is 
determined acidimotrically. The results obtained by this 
method are Btated to be accurate.—W. R. 8 . 

Nitrobenzcne8ulp1u)nic acids; The formation of isomeric 
-. A contribution on the. “ self-orientation ” of sub¬ 
stituting groups. J. Obormillor. J. prakt. Chem., 1914, 
89, 70—86. 

By direct sulphonation of nitrobenzene the m-sulphonie 
acid is obtained, only about 2 per cent, of the p- and no 
o-aeid being formed. By nitration of bonzenosulphonic 
Aoid, on tho other hand, the yield of 0 - and p- acids oan be 
raised as high as 50 por cont., more of tho o-acid than of 
tho p-aeid boing formed. The conditions favourable to 
this are decreasing concentration or quantity of the 
sulphuric acid in which the nitration is performed, and 
increasing temperature, tho same conditions which favour 
o- and p-orientation in the case of tho amino-group when 
working in sulphuric acid solution. In explanation of 
these facts, the author puts forward a theory of “ self- 
oriontation,” viz., that tho nitro-group, independently 
of other influences, tonds on its own account to enter the 
ring as near as possible to the substituent already present, 
this tendency exerting itself the more as tho ordinary 
roeZa-direoting influence of the substituent is weakened. 
This power of tho nitro-group is illustrated in tho formation 
of tho 1 . 8 -derivative in the nitration of naphthalene-a- 
sulphonio acid, wheroas by the sulphonation of a-nitro 
naphthalene tho 1.5-derivative is formed exclusively. 
Another example is the exclusive or/to-orientation of the 
nitro-group in tho nitration of »»-toluio acid, the 0 - and the 
2 -nitro-toluio acids (COOH=l) being formed. The old 
problem presented in technology by the predomination of 
tho less valuablo o-nitrotoluene in the nitration of toluone, 
and tho predominance of the loss valuable 1 . 8 -isomeride 
in the nitration of a-nitronaphthaleno, is illustrated by 
this theory.—J. B. 

Patents. 

Bituminous or tarry materials ; Process for increasing the 

heat-resisting properties of -. K. L. V. Zimmer, 

Hamburg, Germany. U.S. Pat. 1,084,620, Jan. 13, 
1914. 

See Ger. Pat. 228,497 of 1909 this J., 1911, 15.—T. F. B. 
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Anthraguinone-carbaxylic acid* and anthraguinonealdehyde 

carboxylic acids; Manufacture of -. Aot.-Ges. f, 

Anilinfabr., Treptow, Germany. Eng. Pat. 10,79fl| 
May 7,1913. Under Int. Conv. Nov. 19,1912. Addition 
to Eng. Pat. 10,791 of 1913. 

See Pr.Pat 456,768 of 1913; this J., 1913, I960.—T. F. B. 

Anlhraguinone compounds; Producing -. J. Boner, 

Assignor to Badische Anilin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 1,083.061 
Dec. 30, 1913. 

See Fr. Pat. 416,735 of 1910; this J., 1910,1388.—T. F. B. 


Sulphur [sulphide] dyestuffs and process of making tame. 
W. Hahnenkamm, SinjUingen, Assignor to Farbwerke 
vorm. Meister, Lucius, und Brttning, HSohst on Maine, 
Germany. U.S. Pat. 1,083,489, Jan. 6, 1914. 

See Fr. Pat. 440,879 of 1912; this J„ 1912, 809.—I. F. B. 

Colouring matters containing sulphur ; Blue -. A. 

Liittringhaua, H. von Dies bach, and ■£. Schwarz, 
Mannheim, Assignors to Badische Anilin und Soda 
Fabrik, Ludwigshafen on Rhine, Germany. U.S. Pat. 
1,083,110, Dec. 30, 1913. 

See Fr. Pat. 431,981 of 1911; this J., 1912, 22.—T, F. B. 


Halogenated 2-3-naphthisatiru. W. Bauer, Vohwinkol, 
A. Herre and R. Mayer, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeid, Germany. U.S. Pat. 
1,083,518, Jan. 6, 1914. 

See Ger. Pat, 264,266 of 1912; this J., 1913,972.—T. F. B. 


IV.—COLOURING MATTERS AMD DYES. 

Qalloflavin. J. Herzig and R. Wachsler. Monair. Chem., 
19l4, 85, 77—84. 

Isoo aixoflavin can be readily obtained from galioflavin 
by allowing o solution of tho latter to stand for some time 
and then acidifying and warming. Trimethylisogalloflavin, 
which is obtained, though in poor yields, from tetramethyl- 
galtoflavin by loss of a methyl group on hydrolysis, is 
shown to contain a carboxyl group and a lactone group, 
therefore it has the constitution : 

,CO. 

C„H 2 0.(OCH ! ) a (COOH).< | 

M) 

The presence of the lactone ring is proved by its behaviour 
on troatmont with caustic potash and methyl iodide or 
dimethyl sulphate, when a compound containing four 
mothyl ether and two methyl ester groups is formed.. This 
compound undergoes hydrolysis to yield a dibasic acid 
containing four methoxy groups.—J. B. 

Patents. 

Sulphurised [sulphide] dyestuffs; Manufacture of -. 

A. G. Bloxam, London. From Aot.-Ges. f. Anilinfabr., 
Treptow, Germany. Eng. Pat, 3680, Feb, 12, 1913. 
See Fr. Pat. 464,782 of 1913; tbiB J., 1913, 863.—T. F. B. 

Cotton loro] dyestuffs. A. Blank, C. Heidonreich, and 
J. Jansen, Leverkusen, Assignors to Farbcnfabr. vorm. 
F. Bayer und Co., Elberfeid, Germany. U.S. Pat, 

I, 082,681, Deo. 30, 1913. 

See Eng. Pat. 12,217 of 1013; this J., 1913,938.—T. F. B 

Colton [azo] dyestuffs. A. Blank, C. Heidenreich, and 

J. Jansen, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeid, Germany. U.S. Pats. 
1,082,924 and 1,082,926, Dec. 30, 1913. 

See Eng. Pat. 19,989 of 1912; this J., 1913, 745.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE ; 
PAPER. 

Acetylcellulose and its commercial uses. C. P. Schwabe, 
J. Soo. Dyers and Col., 1914, 80, 13—15. 

Comm erciaely, the triaoetate of cellulose is the most 
important. It occurs in various modifications, according 
to the method of preparation, differing in physical and 
ohemioal properties, but especially in regard to solvents. 
Dehydrating agentB, for example, sulphuric, phosphoric, 
phenol, sulphonic and ohloroaottic acids play an important 
part in the preparation. The chief oommeroial process is 
that of Eng. Pat. 7346 of 1903 (see addition to Fr. 
Pat. 317,007 of 1901; this J., 1903, 1015), in which 
cellulose is treated with equal parts of aoetio acid and 
acetic anhydride as well as sulphuric arid. As acetylation 
progresses the process passes successively through a water- 
soluble, a water-insoluble, an alcohol-soluble, and finally 
an alcohol-insoluble stage, and is stopped at tho point 
whom the product is soluble in hot alcohol. The product 
can bo separated by preoipitating with water, and is 
probably a bydroeciluloso derivative. Another method 
is that of Merck in which the cellulose i * first treated with 
glacial aoetio and benzonesulphonio arid and subsequently 
with a solution of acetic anhydride in benzeno. The 
product is soluble in methyl formate. Camphor is added 
to the ordinary “ triacetate ” with the same object 
as with celluloid, and addition of naphthol benzoate, 
thymol and saiol increases this effoct. Camphor can be 
replaced for some purposes by metbylaoetanilidc, tri- 
chloroanilinc, etc. ‘ Cellit ” or “ CeUon ” (Ger. Pat, 
238,348) is made by mixing the alcohol-soluble acetyl¬ 
cellulose with oamphor in the presence of a liquid medium 
and allowing tile solvents to evaporate. It is soluble 
in alcohol and is used for making cinematograph films, 
insulating masses, etc. Non-inflammable cotton or silk 
threads made from it, are treated with soluble aoctates 
together with metallic powders to produce imitations 
of gold and silver threads. The soluble acetates are also 
applied in lacquering. Another application is in the 
“ solidification ” of eloohol by adding 10 per cent, of 
acetylcellulose. A triacetate soluble in alcohol and 
acetic arid is on the market under the name “ Serioose L.” 
It is employed for fixing bronze powdir, etc., on textiles, 
either alone or together with phenol and formaldehyde, 
or with resorcinol (see this J., 1913, 422 and 1105). 
“CeUon,” which is used for balloon coverings, is not 
absolutely non-inflammable, but a pioduot introduced 
tcoontly, “ Ocllon Emmillit,” is quite non-inflammable. 
In the discussion it was stated that aoetyloelhilose did not 
give saoh good results as albumin in printing zino oxide 
and barium sulphate, but this might be due to insufficiently 
deep engraving of the rollers. Artificial silk from 
acetylocimlose would ooit almost as muoh as real silk. 


Azo dyestuffs. A. Blank and W. Borgdolt, Leverkusen, 
Assignors to Farbenfabr. vorm. F. Bayer und Co., Elber¬ 
feid, Germany. U.S. Pat. 1,082,923, Deo. 30, 1913. 
See Fr. Pat. 456,432 of 1918; this J., 1913,1004.—T. F. B. 

Monoazo dyestuffs and process of making same. H. Wagner, 
Assignor to Farbwerke vorm. Meister, Lucius, und 
Briining, Hoohst on Maine, Germany. U.S. Pat. 
1.082,719, Deo. 30, 1913. 

See Fr. Pat. 415,017 of 1910; this J., 1910,1297.—T. F. B. 


Paner sizes ; Report on commercial -. von Possanner. 

Chem.-Zeit., 1914, 38, 100. 

In oonneotion with a series of comparative experiments 
with oommeroial paper sizes instituted by the F«w» der 
Zettstofl und Papier-Chemiker, the author has analysed 
29 samples submitted. The sizes are clas sified 
in three groups : rosin sizes, colloid sizes and sizes with 
loading. Of these samples, 28 had an alkaline reaction 
and 1 was acid; the solid oontents ranged from 30 to 
88 per cent.; 16 samples showed solid oontents between 
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30 and 40 per cent. The percentage of rosin ranged from 
25 to 82; that of organic colloids from 0-1 to 9'8; that of 
inorganio colloids from 0-2 to 3-4; the ash from 2-3 to 
8'4 per cent. As organic colloids, glue, starch, casein and 
neutral plant-mucilages were encountered; the inorganic 
colloid generally found was water-glass.—J. F, B. 

delating; Examination of commercial —— with regard 
to their suitability for paper-making. E. W. Sindall and 
W. Bacon. Analyst, 1914, 89, 20-27. 

The examination of gelatin for use in the sizing of paper 
comprises determinations of ash, chlorides, moisture, fat, 
tenacity or strength of jelly, visoositv of solution, sul¬ 
phurous acid and “ehondrinogen.” When the ash exceeds 
2 per cent, a complete analysis is desirable, chiefly with a 
view to the determination of aluminium salts, which impart 
a fictitious value to the stiflness ot tho jelly. For the 
determination of chlorides, which may make the gelatin 
hygroscopic, tho solution is hydrolysed with nitric acid, 
filtered and precipitated with silver nitrate. The clear 
liquid is siphoned off and the silver chloride dissolved in 
ammonia and re-precipitated. For the moisture, 5 grins, 
of the finely raspod sample are dried, first over sulphuric 
acid, after which tho particles will not adhere when 
heated in the oven. The moisture usually ranges from 
11 to 14 per cent. Tho same sample is digested over¬ 
night with dry ether and then extracted in a Soxhlot 
apparatus for the determination of the fat; re-extraction 
of the extract is desirable, to eliminate small quantities 
of glue substance which may have been absorbed by the 
ether. The test for stiffness of jelly must bo made at a 
standard temperature (15° C.) on a 5 per cent, solution 
which has set for 8 hours. The authors use a tube with a 
bulb of i in. diam. at the end, tho tube being loaded with 
mercury from a burette until it sinks through the jelly. 
The viscosity is determined from a 50 c.c. pipette with a 
hot-water jackot; observations are made on a 25 per cent, 
solution of gelatin at a tenqierature of 00° C. Gelatins 
which show a maximum stiffness of jelly with low viscosity 
of solution are considered most Mutable for paper-making. 
Sulphurous acid is determined by distillation with phos- 

E horio acid, the mixture being heated first in a water- 
ath and then on wire gauze. The “ ehondrinogen ” test 
consists in heating 10 grms. of tho sample with 200 c.c. 
of 5 per cent, nitric acid at 60° C. until the liquid becomes 
bright,, collecting and weighing the insoluble matter; 
this should not oxceed 0 4 per cent.—J. F. B. 

Decomposition o/ cellulose, starch , sugar and sulphite- 
cellulose lye by heat. Bantlin. See 11a. 

Utilisation of pineapple, by-products in Hawaii. 
See. XIXa. 

Patents. 

Flax; Process of retting -. W. .1. Pernio, Dromara, 

Ireland. U.S. Pot. 1,083,074, Dec. 30, 1013. 

Fr. Pat. 480,002 ot 1013 ; this J., 1014, 10.—3. B. 

Balloons ; Fabrics for spherical and dirigible. -. B. D. 

Porritt and North British Rubber Co., Ltd., Edinburgh. 
Eng, Pat. 1972, January 24, 1913. 

The impermeable layer of rubber spread between the 
outer and inner fabric of the balloon material is protected 
from the action of light by dyeing the fabric, or preferably 
the yam before weaving, with a resistant, red or yellow 
dyestuff developed from a reduction produot (vat dyestuff) 
or else with a dyostuff of the alizarin type in conjunction 
with a mordant.—J. F. B. 

Viscose ; Manufacture of brilliant filaments, ribbons, films 

and the like from -. W. P. Thompson, Liverpool. 

From Vereinigte Kunstscidefabrikon A. G., Kelsterbach, 
Germany. Eng. Pat. 330, Jan. 6, 1913. 

Fob the coagulation of filaments, etc., from viscose a pre- 
oipitaring bath consisting of formic acid, alone or in con¬ 
junction with salts, is employed. A cold saturated 
solution of oommon salt, mixed with 200 grms. of formic 
acid per litre may be used. Formic acid acts not only 


upon the saline impurities of the viscose but also decom¬ 
poses the xanthogenic ester in a manner similar to the 
mineral acids but more gradually, and the coagulated 
material contains very little free sulphur.—J. F. B. 

Paper pulp; Apparatus for the preparation of -. 

J. D. Rioe, Oakland, Cal., U.S.A. Eng. Pat,. 5595, Maroh 
6, 1913. 

The apparatus compiises two or more cylindrical 
“ cookers ” mounted at an angle of 45“ and provided with 
a central hollow shaft through which steam is introduced 
into pipes which serve both for heating and Btirring the 
oharge when the central shaft is rotated, the lower end of 
this shaft being connected with a steam-trap. The 
digested material discharged from the bottom of the 
“ cooker ” is conveyed by means of a screw to a series 
of squeezing rolls which remove the liquid and deliver 
the pulp to the beating engines^ The liquid draining 
through the screw conveyor and squeezed out by tho 
rolls is pumped to a steam-jacketed evaporator in wbioh 
it is concentrated and through which it is forced by means 
of screw-conveyors until it emerges in a semi-solid form. 

—J. F. B. 

Ligmxelluhse and the like; Apparatus for treating - 

with steam and hydrolysing agents. G. H. Tomlinson, 
Fullerton, La., U.S.A. Eng. Pat. 30,073, Dec. 31,1912. 
Undor Int. Conv., Jan. 29, 1912. 

See U.S. Pat. 1,032,449 of 1912; this J.,1912,832.—T.F.B. 


Wood or like material; Treatment of - and the produc¬ 

tion of rueful products therefrom. F. It. von Walther, 
Dresden, Saxony. Eng. Pat. 304, Jan. 4,1913. Under 
Int. Conv., Jan. 6, 1012. 

See Gor. Pat. 258,180 of 1912; this J., 1913, 597.—T.F.B. 

Filaments and films from viscose ; Production of -——. 
F. Stoimmig, Hannover, Germany. Eng. Pat. 11,104, 
May 10, 1913. Under Int. Conv., Feb. 16, 1913. 

See Fr. Pat. 458,979 of 1913; this J., 1913,1163.—T.F.B. 

Cellulose ; Process for preparing solutions of ■—- and for 
the production of cellulose products from such solutions. 
E. Berl, Tubize, Belgium. U.S. Pat.. 1,082,490, Doc. 30, 
1913. 

See Ger. Pat. 259,248 of 1912; this J., 1913, 653.—T.F.B. 

Carbohydrate esters [nitrocellulose J ; Dissolved - and 

process of making the same. W. S. Weedon, Assignor 
to E. I. du Pont de Nemours Powder Co., Wilmington, 
Del. U.S. Pot. 1,082,573, Dec. 30, 1913. 

See Fr. Pot. 449,807 of 1912; this J., 1913, 609.—T. F. B. 

Papers ; Process for the. manufacture, of mottled and pat¬ 
terned -. B. Z&mowiecki, Berlin. Eng. Pat. 3887, 

Feb. 14, 1913. Under Int. Conv., Feb. 14, 1912. 

See Fr. Pat. 454,217 of 1913; this J., 1913,865.—T. F. B. 

Bleaching fibres for the manufacture of paper; Process of 

-. A. Latmoye, Genval, Belgium. Eng. Pat. 7872, 

April 3, 1913. Under Int, Conv., Feb. 18, 1913. 

See Fr. Pat. 457,006 of 1913; this J., 1913,1063.—T. F. B. 

Paper pulp; Method of preparing -. Grinding, 

pulping, and pulverising machine. H. Jackson, 
tiarstang. U.S. Pats. 1,083,102 and 1,083,213, Dec. 30, 
1913. 

See Eng. Pats. 25,051 of 1910 and 6019 of 1911 ; this J., 

1912, 225.—T. F. B. 

Bcgenemtion of sulphides of alkalis or alkaline-earths 
[from polysulphides], Eng. Pat. 29,711. See VIL 

Insulating material [from paper^pulp], U.S. Pat. 1,083,755. 
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Treating waste wool and like animal fibrous waste for 
utilisation as a manure or fertiliser. Eng. Pat. 2982. 
See XVI. 


VI.—BLEACHING; DYEING; PRINTING; 
FINISHING. 

Wool; The absorption of acids by -. M. Fort and 

L. L. Lloyd. J. Soc. Dyers and Col., 1914, 80, 6—12. 
Wool was treated with acid of different degrees of concen¬ 
tration at water-bath temperature under comparative 
conditions. After rinsing with cold water the acid baths 
were titrated and the amount absorbed by the wool esti¬ 
mated by difference. The wool was then repeatedly 
extracted with hot water until no more acid was removed 
and the amount of acid permanently retained by the wool 
after hot extraction found by titration and difference. 
These quantities —percentage of acid absorbed and per¬ 
centage of acid permanently retained—-were plotted on 
curves against the percentage concentration of the acid 
employed. The curves for five different acids—sulphuric, 
hydrochloric, oxalic, formic and acetic—all resembled one 
another : after a sharp rise the curve settlod down to an 
approximately horizontal undulating line. The nodes and 
depressions in this undulating lino appear to have chemical 
significance, for, taking a line through the nodes at tho 
maximum point in the curve for acid permanently re¬ 
tained, the percentages of the different acids were found to 
be roughly in the ratio of their molecular weights, the 
formic : aoetic acid ratio only being abnormal (*.e., 61 : 47 
instead of 46 : 60). This abnormality was, however, con¬ 
firmed by experiments on another wool, merino sliver, a 
Botany flannel having been used in the first experiments. 
Jn these second experiments twice as much sulphuric acid 
was permanently retained as in the first experiments with 
concentrations up to 7 por cent., after which point, how¬ 
ever, the quantities again become normal. Theso two 
points may bo represented by the formation of the two 
additive salts, W.(H a S0 4 ) a and W.(H 2 S0 4 ). Also in the 
curves for absorbed acid, when lines were taken through 
the corresponding nodes on the curves of the five acids, 
the ratios of percentage acid absorbed were very close to 
tho molecular weight ratios of tho acidB. It is concluded 
that additive salt formation between tho wool and the 
acid occurred.—J. B. 

Indigo on woollen cloths ; The testing of -. J. Soc. 

Dyers and Col., 1914, 80, 16—21. 

The report of a joint conference of the Soc. of Dyers and 
Colourists and of the Textile Institute on tho report on 
the “Testing of Indigo on Woollen Cloth’’ (seo this J., 
1913, 823). According to J. Hiibner difficulties in the 
use of the tintometer could bo overcome by using artificial 
light, e.g., the Ganlner-Dufton lamp. In reply to other 
points, the authors emphasised the value of the older 
indigo tests as a preliminary to valuation by the new 
methods. Basic dyestuffs, for instance, would be dis¬ 
covered by preliminary treatment with alcohol or dilute 
acid. The dyestuff thus stripped would be estimated by 
difference in the tintometer, or by identification and 
re-dyeing on wool against a standard of the same dyestuff. 
Other vat dyestuffs occurring along with indigo would be 
estimated as indigo, but as those likely to be found on 
wool were of the indigo class their use would not con¬ 
stitute a fraud. Separation of indigo from the other vat 
dyes could be effected if necessary by extracting and 
sulphonating, when indigo alono was sulphonated and 
could be titrated. G. H. Frank doubted if indirubtn was 
ever found on dyeings from natural indigo, and said both 
natural and synthetic indigo had been tested by the new 
methods.—J.. B. 

Diazo solutions for printing; Improving the keeping 

qualities of -. K Justin-Muoller. Sealed note No. 

653, dated Sept. 30, 1902, Soc. Ind. de Rouen. Rev. 
Gen. Mat. Col., 1914, 18, 4. 

Double salts of the diazo compounds are formed with zinc 
or stannio chloride, naphthalene-sulphone-aulphonic acids 


*ad picric acid. For neutralisation aluminium aoetate is. 
preferred to sodium acetate.—J. B. 

Acetylcellulose and its commercial uses. Sohwabe. See V#. 

Patents, 

Dyeing and otherwise treating textile materials and fibres j. 

Beam or cylinder for -. J., T., and E. Brandwood, 

Bury. Eng. Pat. 436, Jan. 7,1913. 

A hollow warp beam constructed from a thin, perforated* 
sheet of indifferent metal (e.g., a nickel alloy), supported 
by rings and having flanges at tho ends which will make 
a liquid-tight joint in the dyeing machine. One end of 
the beam may bo closed.—J. B. 


Dyeing, bleaching or like treatment of textiles on beams. 

J., T., and E. Brandwood, Bury. Eng. Pat. 661* 
Jan. 8, 1913. 

An apparatus of the kier type for treating warps on the 
beam at a pressure higher than utmospborio pres jure. The 
warp beams arc perforated, have the top end dosed and are 
pressed down vertically on a plate containing holes witn 
which the open ends of the beams make liquor-tight 
joints. The machine has the usual circulation pump and 
is also fitted with means for circulating air through the 
beams.—J. B. 


Textile materials [cops] ; Gaseous and like treatment of . 

J., T., and E. Brandwood, Bury. Eng. Pat. 1762, 

Jan. 22, 1913. 

The plate containing tho spindles is held in a suitable 
frame over which descends a bell-shaped cover actuated 
by a compressed air piston, the. cover making a tight joint 
with the plate. The piston is hollow and through it com- 
prossed air is admitted at high pressure and in large volume 
no that the material is very thoroughly penetrated and 
regular oxidation ensured.—J. B. 


I Dyeing] Treating textile fibres with liquids and gases; 

Apparatus for -. >1., T., and IS. Brandwood, Bury. 

Eng. l’at. 6280, March 3,1913. 

A oor-DYxmo machine allowing of tho treatment of tho 
material subsequent to dyeing, with air or gases under 
pressure, consists of a cloNed kier aorose which is fixed the 
plate holding the spindles with sufficient spaoo below it 
in the interior of the kier to hold all the dye-liquor. The 
cops being impregnated and the liquor being all at the 
bottom of the tor, air is admitted under pressure above 
tho plato containing the cops and makes its exit below 
the plate and above the level of the liquor in the kier. 
The tor has the usual circulating apparatus.—J. B. 


mcanating and coating fabrics, cords, cables, etc.; 

Ivparatus for -. I.. P. DestribatB, Trenton, N.J., 

J.S.A. Eng. Pat. 20,103, Bept. 6, 1813. 

soli of the material is placed inside a vacuum drum 
m which it passes into tho trough containing the 
iregnating liquid through a slot in open communication 
h the interior of the drum, and thence to a suitable 
er. The interior of tho drum is fitted with heating 


M rfitrs] ,■ Process of -. C. Goldstein, New York. 

^ U U.S. Pat. 1,082,627, Dec. 80, 1913. 
m immersion for 24 hours in ferrous sulphate solution 
i2°F (39° C.) the furs are drained for 24 hours ana then 
ersed for 12 hour, at the same temperatureinthed^- 
ir, after whioh the temperature of the to^rislowered 
i»° F (38° C.) and the dyeing continued for 12 hours 
” the furs being finally dried. ^ 4^uor is 
e bv boiling ground and roasted nut-galls m water 
horn, subsequently boiling with sumac Mid afterwards 
ing and addng a little lime water.—J. B. 
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Dyeing or impregnation of material* or substances. F. R. 
von Walt her, Dresden, Saxony. Eng. l'at. 305, Jan. 4, 
1913. Under Int. Onnv., Jan. 6, 1912. 

8m Fr. Pat. 452,583 of 1912; this J„ 1913,663.—T. F. B. 

Dyeing and rthermite treating hanks of woollen and other 

yarn*; Machines for -J- Docock, Tonrooing, 

Franco. Eng. Pat. 8336, April 9, 1913. 

See 'Addition of March 15, 1913, to Fr. Pot.. 442,713 of 
1912; this J„ 1913, 1007.-T. F. 11. 


by a eolation of hariam hydroxide, the preoipitated barium 
oarbonate being filtered otf and weighed.—F, Shdk. 


Potassium chloride manufacture by the continuous mtihod. 

E. Krliger. Chem.-Zeit., 1914, 88, 60-61, 74—76. 
DJSCBimoNS aro given of lixiviating and orystalliidng 
plant of a continuous type now available for the treatment 
of salt deposits containing potassium ohloride (oemallite, 
etc.).—F. Sods. 


Colouring fabrics; Method of - and appasatvs for 

carrying out the said method. J. Rousseau, Sedan, 
France. Eng. Pat. 9200, April 19, 1913. Under Int. 
Conv., April 26, 1912. 

Sm Fr. Pat. 443,310 of 1912 ; this J., 1912,1028.-T. F. U 

'Textile materials; Apparatus for treating - with liquids. 

0. W. Fulton, Paisley. U.S. Pat. 1,083,360, Jan 6, 
1914. 

■See Eng. Pats. 26,893 and 20,894 of 1911; this J„ 1912, 
1121.—T. F. B. 


VII.—ACIDS; ALKALIS; SALTS; NOS- 
METALL1C ELEMENTS. 


Kelps I of Alaskan coast]; Composition of giant - 
A. R. Mere. J. Ind. Eng. Chem., 1914, 6, 19—2 


Analyses of samples oollooted from the Alaskan coast 
showed that the Nereocystis of Alaskan waters was, in 
regard to potash-content (12-74;—30-12 per cent. KgO), 
as important an economic souroo of potassium sate as 
that of tho more southern waters (this J., 1912, 227). 
The Macrocystis contained a somewhat lower (6-92—22-48 
per cent.) and tho Alaria a decidedly lower percentage 
ot potash (2-27—13-07 per oent.) than the Nereocystu, and 
the sea-weeds Fucus and Porphyra (about 3*5 and 7*3 
per cent, K.O respectively) were valueless as sources 
of potash. The potash content and the proportion of 
total soluble salts were invariably larger in tho stems 
than in the leaves of tho samo plant, whilst tho reverse 
was the case in regard to the content of ash and of nitrogen 
as is shown in the following table :— 


Ammonia production in the United Kingdom in 1913. 
Bradbury and Hirsch, Liverpool. January, 1914. 
IT.E.] 

Production of ammonia, calculated into sulphate (in- 
•oluding that used in the manufacture of ammonia soda 
and for other chemical purposes), from all sources in the 
United Kingdom during 1913, is estimated at 420,000 
tons, viz. 


1 

1 

1912. 

1913. 


tons. 

tons. 


172,OIK) j 

182,000 


17,000 

19,000 


fi'2,(XI0 

02,000 

Coke and oarbonluing workB and pro- 

: 

137,000 

157,000 


388,000 

420,000 


Of this quantity it is estimated that England contributed 
292,000 tons, Scotland 125,000 tons, and Ireland 3,000 
tons. The exports during 1913 amounted to 325,000 tons 
and the home consumption to 97,000 tons, leaving a stock 
of 20,000 tons to carry forward to 1914. 

Pyrite* ; Narivegian and Spanish -, as raw material in 

the sulphuric acid manufacture. P. W. Uhlmann. 
Chem.-Zeit., 1914, 38, 59-60. 

Tab author controverts tho views of Keppolor (Chem.- 
Zeit., 1913, 37, 1219) upon tho respective merits of thi 
two kinds of pyrites and states that the Norwegian pro¬ 
duct is generally preferable*. under similar conditions it 
Kas an effective sulphur content of about 7 per cent, 
more than the Spanish produot. For the manufacture of 
an acid containing little arsenic it certainly has tho advan¬ 
tage in tho chamber-process and probably also in the 
contact-process.—J. R. 

Pyrites ; Determination of carbon in bituminous -. R. 

Lepsfto. Tids. for Kemi, Farmaoi og Terapi, 1913, 
No. 24. Apoth.-Zeit., 1914, 29, 69. 

.A mixture of 0-5 grm. of the finely powdered pyrites and 
10 grins, of sodium peroxide is melted over a small flame 
in a Ledebur porcelain crucible for 15 minutes. When 
oold, the melt is oovered with water, transferred to 
a small flask and treated with hydroohlorio aoid. Tho 
!flask is heated and the carbon dioxide evolved absorbed 


No. 

Name of 
plant. 

1 . 

Macrocystis 

2. 

Nereocystis 

3. 

Nereocystis 

4. 

Nereocystis 

5. 

Nereocystis 

0. 

Nereocystis 

7. 

Nereocystis 

8. 

Nereoeyntls 


Part of 
plant. 

K g O. 

Total 

soluble 

salts. 

Ash. 

N. 


per cent. 
18*28 

per cent. 
36*78 

per cent. 
2-30 

per cent 
0-51 


9*90 

25*94 

3*88 

0-84 


28*26 

52*88 

3*60 

1*06 


15*44 

39*40 

4*34 

2-27 


24*69 

56*40 

3*10 

1*15 


14*78 

38-44 

4*80 



23-88 

40-44 

10*66 

1*53 


12-74 

34*38 

5*12 

2*87 


30*12 

63*74 

2*76 

1*07 


15*12 

40*10 

4*34 

3’06 

Htem 

27*02 

58*80 

3-22 

0*81 


19*63 

47*26 

3*46 

1-04 

Stem 

28*76 

64*44 

2*90 

0*69 


16*74 

42*74 

5*66 

1*62 


24*80 

53*54 

3*68 

0*98 

leaves 

17*67 

44*40 

4-3)8 

2*01 


-A. S. 


Pure, substances ; Utilisation of diffusion processes in the 

preparation of -. J. Johnston. J. Amor. Chem. Soc., 

1914, 88,16—19. 

Sparingly soluble substances can be precipitated in a 
state of great purity by allowing the reacting materials 
to come slowly into contact with each other as the result 
of diffusion. For example a large vessel is tilled with 
water, or a saturated solution of tho substanoe to be 
prepared, or a solution containing some foreign substance 
which inoroases the solubility of the substance to be 
prepared, but does not separate with it as a double 
salt. Two small dishes containing the reacting substances 
are plaocd at opposite sideB of the large vessel. Or a 
vessel containing the main bulk of liquid, covered with 
a layer of paraffin to prevent evaporation, may be 
plaoed inside a steam bath, and the reacting solutions 
allowed to flow slowly in through siphons from flasks 
disposed above: tho air-inlet tubes of the flasks are 
drawn out to very fine capillaries to ensure a very slow 
flow of tho solutions through tho siphons. Hexagonal 
prisms of oalcium hydroxide, 2—3 mm. long by 1 mm, thick, 
were prepared in this way from oaloium chloride and 
sodium hydroxide at the ordinary temperature and 
crystals of barium sulphate, 1—2 mm. long, and froe 
from retained material, were prepared at 100° C. (Com¬ 
pare Dreapor, this J., 1913, 678, )—A. S. 
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CoUoidal'Jerric hydroxide.; New method for the preparation 

of -. T. Cohen. J. Amor. Chom. Boo., IBM, 38, 

IB—23. 

• A kid colloidal solution of ferrio hydroxide is produced 
if a concentrated solution of ferrio nitrate be boiled for 
a considerable time, but on oooling, the red colour dis¬ 
appears, probably owing to the action on the hydroxide 
of the nitrio aoid produced by hydrolysis of the ferrio 
nitrate. If a metal (copper, iron, one), preferably finely 
divided, be added, this combines with the liberated nitrio 
aoid, and the colloidal solution persists even on oooling. 

-A. S. 


Mocury-copper compound*; Basic -. B. Finxi. Gaz. 

obim. ital., 1913, 43, H., 708-712. 

Yktaow mercuric oxide was added in small portions to 
a boiling, nearly saturated solution of copper nitrate. 

On filtenng and allowing to cool, blue orystals separated 
containing water of crystallisation which was evolved at 
100° C. The orvstals were insoluble in, but rapidly 
decomposed by, water, with separation of merourio oxide. 
When treated with cauBtio potash they beoame green, but 
neither oupric hydroxide nor merourio oxido separated. 
Ammonia decomposed the blue Bubstance with formation 
of a ouprammonium compound and white merouriammo- 
nium nitrate. The blue compound had the composition, 
Cii(N0,) ! ,Hg0,3H,0. Compounds containing mercury 
were also prepared in & similar mannor from cupric chloride 
and oopper-potassium sulphate but not in sufficient 
quantity for analysis. (See also this J., 1912, 26.) A. b. 

Bromine; Apparatus for the production of — . K. 

Kubiersohliy. Chom. Apparatus 1914, 1, 2—o. 

At the present time two-thirds of the world's total con¬ 
sumption of bromine (about 1,500,000 kilos.) aro produced 
in Gormany, mainly from the final liquors from the 
manufacture of potash salts, the bromine being liberated 
by means of chlorine, distilled over with steam, and the 
crude product thus ob¬ 
tained, containing about 3 
per cent. Cl, purified by 
treatment with iron bro¬ 
mide or calcium bromido 
followed by a second dis¬ 
tillation. The author des¬ 
cribes, with illustrations, an 
installation whereby the 
bromine may bo obtained 
continuously by a system 
of distillation and frac¬ 
tionation in oolumu ap¬ 
paratus, 90—95 per cent, 
of the bromine being 
recovered with a minimum 
consumption of steam, 
chlorine and labour. The 
preheatod liquor flows down 
through a tower of sand 
stone, granite, or volvio 
lava, at the bottom of which 
steam is supplied, and at 
a short distance higher, 
chlorine. To prevent tho 
heavy bromine vapours 
from descending the tower, 

the latter is divided into , 

eight compartments (Ger. Pat. 194,567), provided with 
Luuge-Rohrmann plates and connecting tubes as shown 
in the figure. The vapours torn the upper end of th 
naM to a condenser; the condensed liquid 


oolumn, whilst the unoondensed portion, mainly ohbrine^ 
is led to the upper part «f the main tower, where It comes- 
in oontaot with the fresh liquor. It is stated that with, 
a tower of 700 x 700 mm. oross-seetion, up to 6 eh 
metres of tho liquor pen hour ran be treated.—A. S. 

Hydrogen peroxide; Displacement at adds [from salts ] by 

-. J. Sperber. Schweiz. Woch. Chera. Pharm.,. 

1914, 5. Apoth.-Zeit., 1914, 29, 69. (See also this J.,. 
1913, 480.) 

Whin a concentrated solution of hydrogen peroxide 
(perhydrol) is allowed to act upon caloium bromide, oxygen, 
and hydrobromic aeid are evolved but no bromine. 
Calcium chloride behaves in a similar mannei. Caloium. 
fluoride gives rise to hydrofluoric acid at the ordinary 
temperature, and at higher temperatures oxygen is evolved; 
ss well. The reaotion with iodides is practically explosive 
at the ordinary temperatures, and free iodine is evolved, 
even when the reaction is moderated by cooling with a 
freezing mixture.—F. Shdn. 

Zirconium chloride; Compounds of - with pyridtne. 

E. Chauvenet. Oomptcs rend., 1914,168,128—130. 
Bksidxs the compound ZrCl 4 ,2C,H,N, described by 
Matthews (J. Amer. Chom. Soo„ 1898, 20, 815), another 
exists, ZrCl„4C s H,N, in prismatic, strongly polarising 
crystals, obtained by evaporation of a solution of zir¬ 
conium chloride in pyridine, saturated at 19° C. It is- 
very unstable, and is quiokly decomposed by water. The 
molecular heats of formation of tho two compounds were, 
determined as 54 oals. and 70 cals, respectively.—J. T. D. 


-. R. Goubau. Comptes 
(See also Jolibois, this J.,. 



tower pass to a---, , 

consists of crude bromine surmounted by * - hj . 

an aqueous solution of chlonne and brommejWtaon 
latter is returned to the tower. The etude ~.g. 
flows to a rectifying oolumn (Ger. Pat. 174,84», 
this X, 1907, 824), in which rt flows 

sarrss ss catenas’ **• 


layer of 


downwards 
of bromine 


Arsenic; Melting-point of- 
rend., 1914,158, 121—122. 

1911, 893.) 

A 25 c.r, capacity bulb tube of quartz was filled to the 
neck with metallic arsenic, and a tube containing tho 
wires of a thermo-couple inserted into it. On heating 
the bulb slowly in a large crucible filled with sand, the 
arsenio which volatilised formed an air-tight plug in the 
nock. The curve of rising temperature showed that 
fusion occurred at 817° C. At 900° C. the pressure burst 
the flask. Aftor solidification tho ingot of arsenic con¬ 
sisted of a scries of crystallise plates.—J. T. D. 

Patents. 

Fuming sulphuric arid or oleum; Apparatus for the manu¬ 
facture of -. T. L. Briggs, Flushing, N.Y., and 

H. F. Merriam, Summit, N.J., Assignors to Generali 
Chemical Co., New York. U.S. Pat. 1,082,301, Dec. 23,. 
1913. 

An apparatus for converting sulphuric aeid end sulphurio- 
anhydride into oleum consists of a tower, through which 
the materials aro passed, fitted with a gss inlet and an 
oleum outlet at tho bottom, and an air outlet at the top. 
The tower is filled with a packing material to about ths 
height of the air outlet, the acid is supplied by means of 
a distributor, and means are provided for cooling the- 
tower from the outside, the proportions of the apparatus 
being such that there is one square inch of lateral oooling 
surface for every three cubic inches of effective tower 
space.—0. R. 

Sulphur from metallic sulphides [ether than iron pyrites] ; 

Process for (he extraction of -. W. A. Hall, New 

York. Eng. Pet. 26,696, Sept. 11, 1912. 

Sclphidxb of zinc, copper, or lead, are agitated in a suitable- 
furnace and subjectM to the aetion o? a reducin g flam ■ 
end a small quantity of steam; the latter, whilst insuffi- 
oient to debompese the sulphide appreciably, prevents tsa. 
formation of sulphur dioxide end carbon oxyrolpbido. 
Sulphur distils ofl,metallio oxide and hydrogen sulphide- 
are formed, and the Utter oomUns e wit h the sulphur 
dioxide which is present, to form a fertUor quantity oft 
sulphur, so that the issuing gates are preetteafly free fromi 
sulphur dioxide.—O. R. 
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Sulphides of the alkalis or alkaline earths [from poly- 

sulphides J; Regeneration oj -r. L. 1\ Wilson, 

Coventry. Eng. Pat. 29,711, Dec. 24, 1912. 

Soluble polysulphides are converted into sulphides by 
treatment with an alkali or alkaline-earth hydroxide and 
a reducing agent, suoh as glucose, starch, or dextrin. The 
prooess is particularly Buitablo for the treatment of poly- 
sulphides obtained in desulphurising viscose artificial silk, 
or m the denitration of nitrocellulose.—-0. K. 

Alkali chromate solutions ; Process oj making -. J. H. 

Payne, Yorktown, Va., Assignor to F. E. Gignoux, Cape 
Elizabeth, Me. U.S. Pat. 1,081,625, Dec. 16, 1913. 

A wet mixture of chrome iron ore, lime, and sodium 
•carbonate, is passed down an inclined, rotary cylinder, 
against a countor-curront of oxidising gases, heated to a 
temperature which causes incipient fusion, and the result¬ 
ing porous nodules are leached with water.—0. R. 

{titrate of lime; Manufacture of -. L. Rose and Co., 

Ltd., and H. G. Rose, London. Eng. Pat. 4060, Fob. 17, 
1913. 


the furnace by a space as shown. A discharging trap, 6, 
is fixed to a plug, 6, whioh slides inside a discharging tube, 
7, and is held in place by a suitable tightening device. The 
roof of the furnace is traversed by a solid aluminium shaft, • 
9, which iB free to move up and down inside, but can only 
rotate in conjunction with the hollow shaft, 10. The 
vertioal movement is produced by means of levers and the 
rotation by means of pulleys and worm drives. The 
shaft, 9, carries at its lower end a double aluminium 
scraper, 22 and 23, two arms of 22 being straight, and 
two arms of 23 being curved. Two aluminium plates, 
24 and 30, provided with a large number of teeth, 26 and 
31 respectively, are bolted on to the lower part of the 
hollow shaft, 10, and the combination of the two shafts, 
the two toothod plates, aDd the double scraper, constitutes 
a devico for subdividing the peroxide in the course of 
formation, stirring the contents of the boat, scraping and 
trimming the boat, and discharging the finished product, 
all with the exclusion of air. The air necessary for oxida¬ 
tion is supplied from a collector, 32, controlled by a valve, 
33, travnrses a met al chamber, 35, which is furnished with 
baffle plates, 44, and is strongly heated by circulating 
around pipes, 36, which servo for tho discharge of the 
exhaust gases.—O. R. 


Lime or lemon juice is neutralised by chalk or whiting, 
sufficient of the mother liquor is withdrawn to leave the 
deposited calcium citrate in tho form of a thick cream, 
and a thin, uniform layer of tho latter is passed, whilst still 
hot, between the adjacent peripheries of a pair of heated 
oylinders, which are rotating in opposite directions. The 
cylinders may bo suitably hoated to about 260° F. (127° 0.) 
by means of steam at a pressure of 30—40 lb., and the 
dried oitrate is removed from tho cylinders in tho form of 
a fine powder by means of two stripping knives, and 
deposited in a settling cone by moans of an exhaust fan. 
A small quantity of ft binding material, such as gelatin, 
may be added to tho liquid before evaporation, and the 
oitrate is then obtained in the form of thin, moist sheets, 
which become quite dry on cooling.—O. R. 


Alkali peroxides : Process and apparatus for the manu¬ 
facture, oj -. E. Marguot, Valence, France. Eng. 

Pat. 11,174, May 13, 1913. Under Int. Gonv., April 22, 
1913. 

A horizontal iron furnace, 1, disposed insido a brick 
•chamber, is heatod by means of an eloctric resistance, 2, 
■and contains a circular, aluminium “ boat,” 3, which carries 
rthe alkali metal and is sojwirated from the lower wall of 



Caustic alkali solutions; Treatment of - containing 

sulphates, from the. decomposition of natural rocks. Chem. 
Fabr. Rhenania and A. MesserBchmitt. Ger. Pat. 
268,282, March 7, 1912. 

The sulphates are separated partly as potassium sulphate 
and partly as a double potassium sodium sulj hate by 
concentration ami suitable cooling.— A. 8. 

Calcium-magnesiumi carbonate ; Production of a voluminous 

form, of -. Lipsia, Ohemisohe Fabrik. Gor. Pat. 

207,543, May 19, 1912. 

Burnt dolomitic lirno is suspended in water, treated, under 
prossure. with carbon dioxide or gases containing the 
same, and t he whole again decomposed by heating.—A. S. 

Calcium hydrosulphide.; Manufacture oj —»—. E. Bind 
schodler. Gor. Pat. 267,870, March 11, 1913. 

Spent solutions containing calcium hydrosulphide and 
nitrate are treated with sulphuric acid and the resulting 
mixture of oalcium Bulphatc, sulphur, and organic matter, 
to which a porous substance suoh as powdered wood 
charcoal may be added, is heated to dark redness and 
treated with carbon monoxide or gases containing the 
samo, the gaseous roaction products being led into contact 
with calcium sulphide and milk of lime.—A. S. 

Dialkalicyanamide. ; Manufacture of -. Chem. Fabr. 

von Heydon A.-G. Ger. Pat, 267,595, Feb. 2, 1913. 
Cyan amide or a polymeride thereof, especially dicyandi- 
amide, is heated with caustic alkali:— 

4NaOH+C 2 N 4 H 4 =2Na l CN !i +4H l O. 

Tho water partly escapes as steam, but in part reacts with 
the melt, with the formation of ammonia :— 

Na jCN 8 -f 3H 8 0 =Na/)(), -f 2NH,. 

To avoid loss from this cause, as far as possible, substances 
capable of combining with water, e.y., alkali or alkaline- 
earth metals or their oxides, amides, nitrides, carbides, or 
alloys may be added.—A. S. 

Hydrogen; Production of - by the aUemate oxidation 

and reduction of iron. A. Messerschmitt. Ger. Pat. 
263,300, July 24, 1912. 

Instead of iron turnings or spongy iron, compact iron is 
used iu the form of a framework, preferably consisting of 
removable pieoos, or of tubes of relatively small cross- 
section, heated either directly or indirectly. When tubes 
are usod, these may be exposed both inside and outside 
to the reaoting gases, or the latter may be led alternately 
over tho inner and outer surfaces respectively of the 
tubes.—A. 8. 
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Hydrogen ; Production of - by the alternate oxidation 

and reduction of iron. A. Messerschmitt. Ger. Fat. 
268,062, Nov. 3, 1912. 

Tai vertioal inaction-column is disposed within a heating 
chamber and ia provided below with an extension, open 
at its lower end, which projects into a separate beating 
chamber. In the latter is a grato which serves to support 
the column o{ reaction-material (iron). Heating gaseB 
ate supplied to both heating chambers in such a way that 
they now in one direction through the interior of the 
reaction ohamber and in the opposite direction around the 
outside of the latter, whereby uniform heating is ensured. 
The lower heating chamber is provided with discharge 
openings for the reaction material and with tangential 
air inletB.—A. S. 

Hydrogen; Apparatus for the production of - by the 

alternate oxidation and reduction of iron. A. Messer- 
acbmitt. Oer. Fat. 268,339, Oct. 18, 1912. Addition 
to Ger. Fat. 267,694. 

A modification of the apparatus dosoribed in the chief 
potent (see IV. Fat. 444,106 ot 1912 ; this J., 1912, 1126), 
the annnlar reaction chamber being bounded oxtemally 
by the brickwork of the column or shaft, and communi¬ 
cating directly with tho inner heating chamber.—A. S. 


Ammonia / Catalytic production of -. C. Bosch and 

A. Mittasoh, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigshafen on Rhine, Germany. U.S. Pat. 
1,083,685, Jan. 6, 1914. 

Silt Fr. Pat. 436,472 of 1911; this J., 1912,432.—T. F. B. 

Ammonia and compounds of ammonia; Method a] produc¬ 
ing -. F. Rotho, Dessau, Germany. U.S. Fat. 

1,083,703, Jan. 6, 1914. 

Skk Fr. Pat. 426,307 of 1911 ; thisJ., 1911,1012.—T. F. B. 

Sulphuretted hydrogen; Process for the. production of -. 

W. A. Hall, Now York. U.S. Pat. 1,083,247, Deo. 30, 
1013. 

Sue Fr. Fat. 466,906 of 1912; thiB J., 1913,943.—T. F. B. 

Sulphur from metallic sulphides; Process for the extraction 

of -. W. A. Hall, New York. U.S. Pat. 1,083,248, 

Deo. 30, 1913. 

Su* Fr. Pat. 458,028 of 1912 ; this J„ 1913.1156.—T.F.B. 

Sulphur ; Process for the production of -. W. A. Hall, 

Now York. U.S. Fat. 1,083,249, Dee. 30, 1913. 
See Eng. Pat. 20,760 of 1912; this J„ 1913,1009.—T.F.B. 


Carbon dioxide ; Preparation, by compression and cooling, 

of liquid -or other constituents of gaseous mixtures. 

H. Hirschlaff. Ger. Pat. 267,379, Sept. 17,1912. 

In order to attain the necessary degree of cooling at first, 
an auxiliary modium, such ns compressed air, is passod, 
along with the compressed gaseous mixture, through the 
apparatus, flowing first through an expansion-device and 
then through a heat-exchanger surrounding the separating 
vessel. The supply of compressed air is continued until 
liquid carbon dioxide begins to deposit in tho separating 
vessel.—A. R, 


Separation of the constituents of gaseous mixtures fair]; 

Process of -. G. Claude, Assignor to Soo. I,'Air 

Liquide (Hoc. Anon. pouri’Etude et 1’Exploit. des 
Proc. G. Claude), Paris. U.S. Pat. 1,083,988, Jan. 13, 
1914. 

See Fr. Pat. 410,987 of 1909; this J., 1910, 949.—T. F. B. 


VHL—GLASS; CERAMICS. 


Aluminium hydrate ; Method of precipitating -. E. S. 

Fiokes, Pittsburgh. Roissuo No. 13,668, Jan. 6, 1914, 
of U.S. Pat. 1,070,438, Aug. 19, 1913. 

See Fr. Pat. 451,593 of 1912 ; this J., 1913,602.—T. F. B. 


Oxides of nitrogen ; 
Island, Toronto. 


Avparatvs for forming -. J. S. 

U.S. Pat. 1,082,529, Dec. 30, 1913. 


Bee Eng. Pat. 11,363 of 1912; this J., 1913,909.—T. F. B. 


Mercury bichloride; Apparatus for manufacturing . 
F. Kaufler, Briiokl, Austria-Hungary, and A. Klages, 
Salbke, Germany. U.S. Pat. ,,1,082,530, Dec, 30, 1913. 

See Eng. Pat. 19,601 of 1912 ; this J„ 1912,1125.—T.F.B. 

Mercuric chloride and process of producing same. F. 
Kaufler, Vienna, and A. Klagos, Salbko, Germany. 
U.S. Pat. 1,084,346, Jan. 13, 1914. 

See Eng. Pat. 19,801 of 1912; thisJ., 1912,1125.—T.F.B. 

Nitrates; Process for the dehalogenisation of hdlogeniferous 

-. O. Uebel, Heidelberg, Germany. U.S. Put. 

1,082,78), Deo. 30. 1913. 

See Fr. Pat. 451,069 of 1912 ; this J., 1913,602.—T. F. B. 


Cyanogen compounds and the like; Synthetic 

o/-. J. E. Bucher, Coventry, R.I. U.8. Pat. 

1,082,846, Dec. 30, 1913. 

She Fr. Pat. 455,799 of 1912; this J., 1913,943.—T. F. B. 


Ammonia ; Process for production of ——• K- W- 
Wallace and E. Waasmqfe London. U.B. Bat. 1,083432, 
■ Deo. 30, 1913. ' 

See Eng. Pat. 18,450*^12 ; 22.—T. F. B. 


Presence of traces of zinc in glass. Cause of error in studying 
the biological action of chemical reagents. JaviUier. 
See XXIV. 


Patents. 

Drying apparatus for clay,- Air——. A. W. and E. 
Borlase, St. Austell, Cornwall. Eng, Pat. 104, Jan. 2, 
1913. 

The apparatus comprises a series of shallow trays sup¬ 
ported and pivoted to a framing, a pair of levors holding 
the trays in an almost horizontal position, but readily 
allowing the same to fall into an inclined position for 
emptying.—B. N. 


Translucency of thin plates of marble, alabaster and similar 

substances; Process for increasing, the -. H. W. 

Engel. Ger. Pat. 267,065, Feb. 17, 1912. Addition to 
Gor. Pat. 265,027 (see Eng. Pat. 28,361 of 1911 ; this J., 
1913, 87). 

The plates are soaked in liquid, non-volatile hydrocarbons, 
whereby, it is stated, their translucency is so augmented 
‘that they can be used in the manufacture of lamp globes 
and the like.—A. 8. 


Glazes ; Production of white and coloured -- for pottery. 

O. Volkel. Ger. Pat. 267,191, Nov. 6,1912. 

A mdctuke containing an antimony compound and an 
alkaline-earth compound is added to an ordinary lead 
glaze mixture or to the fused glaze.—A. & 


Enamel, glass, and the like ; Manufacture of white - 

Verein. Chem. Fabriken, Landau, Kreidl, Heller nnd 
Co, Vienna. Eng. P*t 29,382, Dee. 20, 1912. Under 
Int Conv., May 4, 1912. Addition to Eng. Bet. 1136 
of 1912, dated Sept. SO, 191L 


Sia Addition of Jan. IS, 1913, to Fr. Bat. 438,908 of 1912 ; 
this J., 1918, 753.—T. F. B. 
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IX.—BUILDING MATERIALS. 

Zinc, chloride in treated wood; Determining the amount o] 

-. E. Bateman. J. Ind. Eng. Chem., 1914, 6, 

16—18. 

Extraction of the zinc chloride from the wood by leaching 
is unsuitable, as organic substances are also dissolved 
and would havo to be subsequently removed or destroyed. 
Incineration leads to inaccurate results owing to loss of 
zinc by volatilisation. The most satisfactory method of 
destroying the zinc is as follows:—Five grms. of finely 
ground wood or sawdust are treated with 60 c.c. of a 
saturated solution of potassium chlorate in concentrated 
n trio acid; after the violent reaction haB subsided, 

10 o.c. of concentrated sulphuric acid (sp. gr. 1-8) are 
added and after some time tho solution is boiled, and when 
the colour darkens, a further quantity of the chlorate 
solution is added, and tho boiling and treatment with 
chlorate continued until no further charring takes place 
on evaporating till fumes of sulphuric aoid appear. The 
zino is subsequently determined by titration with ferro- 
cyanide in hydrochloric aeid solution, using uranium 
aoetate as outside indicator, or by the following method. 
100 o.c. of the zinc solution are treated with 10 c.c. of a 
2 per oent. solution of ferric chloride, 10 c.c. of dilute 
nitric acid, and 1 grm. of citric acid, then made slightly 
ammoniaoal, and titrated with ferrocyanido until a drop 
of the solution whon placed in the centre of a small quantity 
of a mixture of equal volumes of glycerin and glacial 
aeetio aoid, gives a blue or greenish blao colour. The 
solution should havo a volume of 200 c.c. and bo at 80° 0. 
at the beginning of the titration. Tho two methods give 
equally accurate results, but the second is not affected 
by tho presence of iron, nitrates, or phosphates, and is 
quicker. In both cases control determinations should 
be made with a sample of untreated wood.—A. 8. 

Patents. 

Wood ; Process of preserving -. E. E. Somermcier, 

Columbus, Ohio. U.S. Pat. 1,082,668, Deo. 30, 1913. 
Fibrous, organic materials are preserved by treating them 
with a solution of one or more compounds of copper, 
together with arsonious oxide dissolved in a dilute alkaline 
solvent.—W. C. H. 

Cement'and process for making the same. E. Duryee, 
Los Angeles, Cal. U.S. Pat. 1,082,684, Dec. 30, 1913. 
Hydraulic cement is finely ground with natural colloidal 
silica, e.g., dhtomaoeous earth (with or without the 
admixture of hydrated lime), in order to reduce the cement 
and diatomaoeoua earth to a finer state of division and to 
bring the finely divided particles into intimate contact 
with one another. By grinding a sufficient quantity of 
an active form of silioa with ordinary basic hydraulic 
cement, the latter iB converted into an acidic cement. 

—W. C. H. 

Blocks or the like suitable for road or other purposes ; 

Formation of -. J. 8. Kruse, London. U.S. Pat. 

1,082,762, Doc. 30, 1913. 

About 191 parts of asphaltum are heated with 78} turfs 
of a filling material, e.g. clinker, to 400° F. (204° C.) 
and after thorough mixing, 1} parts of sulphur and 1 part 
of mineral oil are added, and the whole subjected to a 
pressure of at least 4 tons per sq. in. The resulting blocks 
are claimed to be oapable of resisting a crushing stress of 
about 2 tons per sq. m.—W. C. H. 

Mortar, artificial stone mixtures, and cements, especially 

Sorel cements; Process for gauging - by means of a 

solution of voter-glass containing bases soluble in alkalis. 
R. Eberhard. Ger. Pat. 267,031, Feb. 11, 1912. 

Tbs water-glass solution used for gauging contains such a 

g uantity of alkali-soluble bases, especially alumininm 
ydroxide and lead hydroxide, that the material after 
setting has a composition and properties similar to those 
of the zeolites. For example a mixture of magnesia and 1 


magnesium chloride mixed with a solution of water-glass 
containing alkali aluminate and plumbite, yields a magnesia 
cement of great strength and hardness and showing 
complete constancy of volume.—A. S. 

Sand; Treatment of - for the preparation of mortar. 

J. Joachim. Ger. Fat. 267,681, Oct. 23,1912. 

Tec moist sand, as excavated, is covered with hydro- 
finosilicie acid, heated, the evolved gas led into water, 
and the latter together with the separated gelatinous 
silicic acid and the regenerated hydrofiuosilicic acid used 
for treating a farther quantity of sand. The presence of 
the gelatinous silicic acid renders the sand capable of 
reacting more readily with lime—A. S. 

Roofing paper and the like; Manufacture of non-inflam¬ 
mable -. A. Maschke. Ger. Pat. 267,407, Jan. 21, 

1913. 

A simple or mixed phosphoric acid ester of phenol or its 
substitution products or a mixture of there substances, 
e.g., triphenyl phosphate, triciesyl phosphate or a mixed 
phenylcresyl phosphate, is added to the impregnating 
composition for the roofing paper.—A. S. 

X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron ores ; Report of Committee (Verein Deutscher Chemtker 

upon methods of analysing - E. Bintz. Z. angew. 

Chem., 1914, 27, 9—11. 

Sampling :—The sample, which should be fairly finely 
ground and not exoeed about 60 gnus., is emptied in a heap 
upon paper, and divided into two parts with a spatula. 
One part is pressed out with a broad spatula, the other 
part is sprinkled on to the layer thus obtained, and 
the whole mass then pressed out in the Bame way. This 
treatment is repeated 20 times, the final heap being 
pressed flat with a glass plate and divided into sections 
with a quadrant. The two parts opposite each other are 
united to form one sample, the original thus giving two 
representative samples. Iron :—Five grms. of each of tho 
samples are moistened with 1 to 2 c.c. of water in a 400 
or 600 c.c. Erlenmeyer flask, 100 c.c. of hydrochloric acid 
(sp. gr. 1*19) added, and the flask covered with a watch 
glass and heated for 3 hours at 00° C. The liquid is then 
boiled to expel chlorine, diluted with 160 c.c. of water 
and filtered into a 600 c.c. flask. The residue is ignited, 
and fused with sodium bicarbonate, the melt dissolved 
in dilute hydrochloric aoid, the iron oxidised and pre¬ 
cipitated with Bodium hydroxide, the precipitate washed 
and dissolved in hydrochloric acid, and the solution 
added to the main solution. Or the residue may be 
treated with hydrofluoric acid and sulphuric acid, and 
dissolved in hydrochloric acid before the precipitation of 
the iron. Residues from ores containing ohromium are 
fused in a nickel crucible with sodium peroxide and sodium 
carbonate, the melt dissolved in hot water and filtered, 
and tho residue of iron oxide dissolved in hydrochloric 
acid (1:3) and added to the main solution. The united 
solutions are made up to 600 c.o., and 100 c.c. of the 
liquid concentrated to 60 c.c., reduced with hot con* 
centrated stannous chloride solution (an excess of 1 or 2 
drops boing given), then thoroughly cooled and treated with 
26 c.c. of a 5 per oent. solution of mercuric chloride. After 
2 minutes the liquid is poured into 2 litres of water con¬ 
taining 60 c.c. of manganese sulphate-phosphorio Midi 
solution (200 grms. of manganese sulphate per litre 
treated with a mixture of 1000 c.c. of phosphoric acid of 
sp. gr. 1-3, 600 c.c. of water, and 400 c.c. of sulphuric 
aoid of sp. gr. 184) with sufficient permanganate solution 
to give a pink oolouration. The iron is then titrated 
with potassium permanganate solution (about 6 grms. 
per litre), which has been standardised upon pure iron 
oxide. In the case of ores containing copper the results 
for iron are not so accurate, but separation of the copper 
effects no improvement.—C. A. M 
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Iron and manganese ora; Analysed -. Methods of 

analysis. C.8. Bureau of Standards, Washington, IXU 
Ciroular No. 20, 3rd Ed., May, 1913. 

Thb following methods were used, iron ores being dried 
at 100°—106° C. and manganese ore# at 120° C. before 
analysis :— Silica: The “ sUioa and insoluble ” was fused 
with sodium carbonate, as usual, the silica obtained being 
evaporated with hydrofluoric and sulphuric acids. 
Phosphorus : (Sec Blair : “ Chemical Analysis of Iron,” 
7th ed.). When titanium was pr-sent the procedure 
included a double fusion of the ore with sodium carbonate 
and precipitation of the phosphorus by a small quantity of 
ferric salt, the preoipitate being subsequently dissolved and 
treated by the molybdate prooess. Sulphur : Fusion 
with alkali carbonate (alone or with nitre) follow! d by 
precipitation with barium chloride in a boiling, feebly 
acid solution, and filtration after standing for 36 hours. 
Aluminium: (1) The phosphate method was used, but is 
not recommended for ori s containing much titanium, owing 
to th» uncertain composition of the co-procipitatc d titanium 
phosphate. (2) Iron, separated by means of ether and the 
solution treated by the basic acetate process, the iattrr pre¬ 
cipitate being dissolved in hydrochloric acid and re- 
precipitated by ammonia ; as finally ignited and weighi d 
the precipitate consisted of Al 8 0„Ti() 1 , about 70 per cent, of 
the PjOj (Wysor, this J., 19)0, 350) and a little Fc,0,. 
(3) By the phenylhydrazinc method (this J., 1899,1053) the 
sum of Al,0,+Ti0j+P,0 t was obtainid ; reprreipitation 
was new ssary to oliniinato iron. (4) Electrolytic method 
of Drown and McKenna (this J., 1892, 268) the separation 
of iron was very satisfactory ; the alumina, i tc. was 
precipitated twice by ammonia and sulisoquently weighed 
as AljOj+TiOj+rJO-. (5) When vanadium was present 
in the oro the greater part of this element was found in 
the precipitates from methods (3) and (4) and was deter¬ 
mined. Titanium: The usual gravimetric and colouri- 
metric methods wore employed for which latter the alumina 
precipitates from the preceding processes were ured. 
Vanadium : One of the ores (magnetite) contained 0-08 
per cent. V.0 3 , for the determination of which a com¬ 
bination of existing methods was employed, the vanadium 
solution being finally til rated with N/100 permanganate, 
reduced with sulphur dioxide and titrated again. Total 
iron was determined gravimotrically anil by titration 
with permanganate in sulphuric and hydrochloric acid 
solutions. For the former titration reduction was effected 
by means of a Jones reducer (containing a column of zine 
dust; see Chom. News, 90, 93); the js-rmanganate was 
standardised against pure sodium oxalate (Sorensen), 
corrections being made for the reducing substances derived 
from the reducer, for the volume of permanganate required 
to produce the tint in a solution of ferric sulphate of the 
concentration employed, and, in the case of the magnetite 
ore referred to above, for the reduced titanium and 
vanadium also. For the titration in hydrochloric acid 
solution the procedure outlined by Jones and Jeffrey 
(this J., 1909. 818) was followed, and similar corrections to 
the precoding applied ; the results obtained were slightly 
high when the sodium oxalate titre of the permanganate 
was used, but accurato when the latter was standardised 
against an iron ore of known composition. The hydro¬ 
chloric acid solution of tho magnotite ore was reduced by 
sulphur dioxide before titration with permanganate by 
the preceding proccrs. Ferrous mm was determmed by 
the Pratt method (Bull. 422, U.S. Gcol. Survey p. 127) : 
0-5 grm. of oro was treated with 10 e.c. of sulphuric acid 
(1 : 3) and 40 c.c. of boiled water in a largo platiniim 
crucible, the air expelled from tho covered crucible by 
a current of carbon dioxide, and after boiling the content s 
for some time, 7 c.c. of hydrofluoric acid added, and 
boiling continued for 10 min*. The mixture was poured 
into a large platinum dish containing 100 e.c. of 5 per 
cent, sulphuric acid, 200 c.c. of water (both freshly boiled 
and cooled) and a quantity of permanganate slightly lets 
than required (as determined by a preliminary test), ard 
quickly titrated with permanganate to the firet piric. 
Allowance waR made for the vanadium content of the ore. 
Available oxygen (in the manganese ore) was determined 
by effecting solution of the ore in the presence of a known 
amount of ferrous sulphate, or oxalic fsnd sulphuric acids, 
and titrating the excess of ferrous sulphate or oxalic acid 


with permanganate; by treating the oro with sodium 
oxalate and sulphuric affld in an apparatus through which 
dry air was finally aspirated, the loss in weight be ing due 
to the evolution oi 2 mols. CO, for each mol. MnO i present; 
and by distillation with hydrochloric acid, absorption of 
the chlorine in potassium iodide and subsequent titration 
of the liberated iodine with sodium thiosulphate, the 
latter being standardised against potassium permanganate, 
metallic copjier and rosubluned iodine. Manganese : For 
tho gravimetric determination, the usual methods (see 
also this J., 1898, 790), or (this J., 1912, 1055); in each 
case the manganese remaining in tho filtrate was dcti rmim d 
colourimrtrioally. For the volumetric determination the 
m< thods of Volhard, Ford and Williams (Blair : “ Chemical 
Analysis of Iron,” 7th id.), von Knorre (this J., 1902, 72), 
tho persulphate colourimetric proc-ss, and the bismuthate 
method were employed. It is stated, as tho result of ail 
exhaustive investigation (this J., 1912, 1055) that the 
bismuthate method yields results of high accuracy. Lime 
and maynesia were determined by the usual methods, but in 
platinum vessels, iron, etc. being removed as basic acetate 
and manganese by means of bromine and ammonia. The 
calcium was precipitated twice as oxalate and the weighed 
oxide corrected for traces of occluded iron and silica; 
two precipitations of tho magnesia were also made and 
tho weighed pyrophosphate corrected for the presence of 
calcium. Alkali s : Tne method of J. Lawrence Smith 
(heating with calcium carbonate in the presence of 
ammonium chloride) was used, a blank test being made with 
the reagents employed. Combined water : The already 
dry ore was heated to rednehs for 15 mins, in a current of 
dry air and the water absorbed by calcium chloride and 
w.dghod. Carbon dioxide dcterminid as usual.—W.K.F.P. 

Irons and steels ; Analysed -. Methods of analysis. 

U.S. Bureau of Standards, Washington, IXC. Circular 

No. 14, 4th Ed., July 1913. 

Methods for irons and ordinary steels i— Total carbon : 
Direct combustion with oxygen in porcelain tube, heated 
to 1000°—1100° C., iron being mix< d with twice its weight 
of pure ferric oxide and steel heated alone. Combustion 
was conducted so as to produce a well-fused oxide, sub- 
Hcquintly ground and re-burned. Lead peroxide (at 
300° C.) or zinc (at room temperature) was employed for 
eliminating oxides of sulphur from the gases leaving the 
tube'; and a blank test was made upon tho oxygen 
employed. Graphitic carbon and silicon, determined 
aB usual. Titanium: Metal dissolved in hydrochloric 
acid of sp. gr. 105, and the insoluble residuo, containing 
practically all the titanium, treated as usual for the 
determination of the latter by the hydrogen peroxide 
colourimetric method. Phosphorus: Molybdate pre¬ 
cipitation employed. (See this J., 1912, 927—928.) 
Sulphur: 5 grins, of the metal dissolved in nitric acid, 
a little sodium carbonate added, tho solution evaporated 
to dryness, the residue baked, then re-dissolved in hydro¬ 
chloric acid, and evaporation and baking repeated. 
Residuo dissolved in hydrochloric acid, and solution 
evaporated to a syrup, diluted to 40—50 c.c and filtered, 
the insoluble portion being treated separately for recovery 
of sulphur, by fusion with alkali carbonate and nitrate. 
To tho cold filtrate (about 100 c.c.), 10 c.c. of a 10 per 
.cent, solution of barium chloride added, liquid filtered 
after standing for 48 hours, and precipitate washed, 
first with a hot dilute solution of hydrochloric acid and 
a little barium chloride and then with hot water, the 
washings being collected separately and evaporated 
for recovery of dissolvt d barium sulphate. In the 
evolution method the gaseous products from the dissolution 
of the sample were passed through a mixture of 25 c.c. of 
ammonia (sp. gr. 0-90) and 5 c.c. of a 3 per cent, solution of 
hydrogen peroxide, this liquid being subsequently acidified 
and precipitated with barium chloride as usual. Manganese.: 
The bismuthate method (Blair, Chemical Analysis of Iron, 
7tb cd., p. 121) was used. In the case of steels containing 
small amounts of chromium as impurity, titration against 
arsenite solution was employed; or the chromium was 
removed by zinc oxide before the application of the 

bl Methc^s for special alloy-stwla :—Uwper •' The metal 
was dissolved in 10 percent, sulphuric acid, the hot solution 
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saturated with hydrogen sulphide (to prevent possible 
solution of copper during filtration) and filtered, the 
residue being digested with nitric acid and evaporated 
(ultimately to dryness) with hydrofluoric and sulphuric 
acids. From the solution obtained by dissolving the 
residue in sulphuric acid (or fusing it with alkali bisulphate) 
the copper wa-t deposited electrolytically or determined 
colourimetrically with ammonia. Molybdenum (in small 
amounts) with and without copper : The steed wa-* dissolved 
as for copper, the residue digested with aqua regia without 
previous ignition, the solution evaporated nearly to dry¬ 
ness with sulphuric acid, the residue dissolved in water 
and the solution saturated with hydrogen sulphide. 

In absence of copper, the precipitated molybdenum 
sulphide was collected on a (Hooch crucible, converted 
into trioxide by ignition, and weighed ; when copper 
present, the sulphides were dissolved in nitric acid and the 
copper removed by Isdling the solution with potassium 
hydroxide and Altering, the. filtrate being acidified with 
sulphuric acid and saturated with hydrogen sulphide to 
precipitate the molybdenum. Nickel: ‘ The dimethyl- 
glyoximo method used, the nickel being precipitated 
direct from an ammonineal tartrate solution of the alloy- 
steel ; with iron or ordinary steel a larger quantity of 
the sample was used and the bulk of the iron removed by 
an ether separation before the addition of the precipitant. 

In either case the nickel precipitate was allowed to sland 
for 1 hour Indore filtering. Chromium : For small amounts 
Blair's method (for. fit., p. 2011) was used, the final deter¬ 
mination b*ing nuuie colourimetrically (Hillebrand, Bull. 
422, U.8. <lool. Survey, p. 147.) For larger amounts the 
methods of Blair (foe. cit.) and Cain (this J., 1912, 132) 
were employed. Phosphorus: The acetate separation, 
followed by double precipitalien as magnesium phosphate 
was used for steels containing vanadium. Manganese : 
Steels free from vanadium, dissolved in aqua regia, 
the bulk of tin* iron removed by means-of ether, the 
solution treated wilh magnesia or uric oxide and tillered, 
the. filtrate evaporated to a small volume, the halts eon- 
verted into nitrates, and the manganese determined by the 
bismuthate method. I Iain’s met hod ( Bureau of Standards, 
Tech. Paper, No. 24) was also ust*d. cither as descrilied by 
the author, or with substit ution of zinc oxide for cadmium 
carbonalc. Vanadium : 5-10 gmis. of the steel were 
dissolved in hydrochloric acid (1 : 1) with tin* addition of 
a few drops of hydrofluoric acid, anti filtered, the insoluble 
residue beinc ignited, fused with sodium carlMmate, 
extracted witn water and added to the main filtrate. After 
oxidation with nitric acid the bulk of the iron was removed 
from the solution by means of other, the acid layer con¬ 
centrated and finally evaporated to dryness with strong 
nitric acid. The solution obtained by dissolving the 
residue in strong nitric acid was diluted, nearly neutralised 
with sodium hydroxide and poured slowly, with vigorous 
stirring, into 150—2(H) c.c. of a 10 per cent, solution of the 
latter; after which the solution was filtered and the 
precipitate re-dissolved and re-precipitated until shown 
to be free from vanadium by solution in nitric acid and 
addition of hydrogen peroxide. The combined filtrates 
were nearly neutralised with nitric acid and the vanadium 
precipitated by the addition of mercurous nitrate, the 
precipitate filtered off, washed with dilute mercurous 
nitrate solution, dried and ignited, the impure vanadiunj 
pentoxido thus obtained being purified by two or more 
fusions with i-odium carlxmate, each followed by pre¬ 
cipitation with mercurous nitrate and ignition of the 
product. The pure vanadium pentoxide finally obtained 
wah fused wilh sodium carbonate, the melt dissolved in 
dilute sulphuric acid, the vanadium reduced by sulphur 
dioxide, the latter expelled by boiling, and the liquid 
titrated against A’,/50 permanganate. The methods of 
Cain and Cain and Hostetter (this J., 1911, 968; 1912, 
333) were also employed. Tungsten : The aqua regia 
method was used.—W. E. F. 1’. 

Iron ore; Concentration and briquetting of - in Scan¬ 

dinavia. A. Beielstein. Stahl u. Bison, 1914, 84, 
41—46, 100—105. 

The methods of concentrating (mechanically and magnetic¬ 
ally) and briquetting iron ore at various Scandinavian 


works are described. The briquettes as first shaped in a 
press, contain 8 to 10 per cent, of water. They are then 
passed through a long tunnel furnace, in which they 
first receive a preliminary heating, and are then suddenly 
exposed to a temperature of 1200° to 1300° C. The author 
considers that the magnetic iron oxide thereby becomes 
oxidised to ferric oxide with evolution of heat, so that 
locally much higher temperatures are reached, which 
causo the particles to fuse together. This view is con¬ 
firmed by the fact, that haematite, briquettes require higher 
temperatures and are not so strong as magnotite briquettes. 
The size of grain, as affecting the drying, and the relative 
amounts of lime and silica, as affecting desulphurisation 
and the final structure of the briquette, are discussed with 
spiioial reference to the ores treated at the various works. 

* —T. St. 

Cray cast-iron ; The influence of manganese on the. mechanical 

properties of -. F. Wust and H. Meissner. Ferrum, 

1914, 11, 97—112. 

Four series, each of 10 samples, were prepared with Mil 
from about 0-2 to about 2 per cent, in each series ; C (total) 
about 2*79 )M;r cent, in the first scries, 3 08 per cent, in the 
second, 3-32 }M*r cent, in the third, and 3-89 per cent, in 
the fourth ; Si about 1 *5 ]>er cent, in the first three series, 
and 1-7 p *r cent, in the fourt h. Mechanical and micro¬ 
scopic tests were made on all the samples. The members 
of the fourth series, with the highest carbon content, gave 
markedly the lowest “strength” results. Of the other 
three series, the second, in which the combined Carbon 
most nearly approached 0-9 per cent., gave the best 
results. In the fourth scries the strength increased with 
increasing manganese due to the graphite lamell® becoming 
smaller. In the first, three series, tensile and transverse 
strength attained a maximum with about 1 per cent. Mn. 
Flexibility and impact strength fell with increasing 
manganese, the effect being greater, the lower the carlnm 
eontenl. Hardness rose with increasing manganese, but 
for the low manganese values it remained practically 
constant in consequence of the increasing reparation of 
graphite. Tin* formation of graphite increased as the 
manganese content rose to 0*3 per cent., but higher 
amounts up to 2*5 per cent, had no further effect.—T. St. 

Steel ingots : The making of sound ——. B. Stoughton. 

.T. Franklin Inst., 1914, 177, 65—73. 

The addition of titanium alloy to molten steel lias lieen 
found most effective for preventing or remedying the 
occlusion of oxides by the metal. In steel containing 
normal amounts of phosphorus and sulphur, segregation 
does not occur to a dangerous extent provided the metal 
is properly deoxidised before teeming, is not “ wild ” in 
the moulds and is east, in ingots not exceeding 5 to 10 tons 
each : the larger the ingot required, the smaller should 
ho the phosphorus and sulphur contents of the metal; 
ingots of great thickness should not lie used unless the 
central core is to be drilled out and discarded as in the 
manufacture of large guns. For t he prevention or elimina¬ 
tion of shrinkage cavities in stool ingots, suitable “ crop¬ 
ping ” of the latter, in conjunction with careful inspection, 
is regarded as being in most eases an adequate safeguard 
against the occurrence of unwelded pipe in finished steel. 
(See also this J.. 1912, 987 ; 1913, 536.)—W. E. F. P. 

Damascene steel ; The problem of the old -. W. (luertler. 

Bit. Zeits. Metallog., 1914, 5, 129—141. 
Damascene steel contains 1*0 to 1*6 per cent. C, and 
consists structurally of extremely small grains of cementite 
in a ground mass of ferrite. The characteristic appearance 
and properties of the steel are due to alternations of 
cementite-poor and cement ite-rich zones. Prolonged 
heating at elevated temperatures, as recommended in the 
earlier literature, cannot possibly give the desired result. 
The most promising' method seems to be to heat suitable 
steel, in which an extremely fine-grained structure has been 
induced, to a temperature below 700° C. for a sufficiently 
lengthy period. The necessary preliminary structure may 
be produced by very rapid cooling, or by severe working 
above the eutectoid temperature.—T. St. 
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Ferroeilicon. M. v. Schwarz. Ferrum, 1913, 11, 8(1—90, 
1914, 11, 112—117. 

The specific gravities of ferrosiliconu containing up to 
96 per cent. Si are given, and the determination of the 
specific gravity ia recommended as a quick control test 
when the silicon exceeds 26 per cent. The specific resist¬ 
ance of ferrusilicon with up to 40 per cent Si increased 
discontinuously with increasing silicon oontent, the curve 
changing direction at pointH corresponding approximately 
with the iron silicides. Tho hardness, determined by 
Shore’s scleroscopc, attained a maximum at 7-6 per cent. 
Si. The analysis of ferrosilicon is described in detail. 
With up to 16 per cent. Si, aqua regia is used to dissolve 
the alloys, which are firet reduced to a very fine stat<) of 
division in a glass-hard steel mortar; with higher per¬ 
centages, distillation in a current of chlorine, or fusion with 
potassium hydroxide must be resorted to. Both methods 
give good results. The fusion is best carried out in a 
deep, narrow, nickel crucible, and tho addition of an 
oxidising agent, such as potassium nitrate, or small 
quantities of sodium peroxide, is sometimes necessary. 

—T. St. 

[iS'ib’fr.] Ore flotation ; A study of --. D. G. Campbell. 

School of Mines Quart., 1913, 36, 28—34. 

An investigation to determine the best conditions for 
concentrating—<by agitation and froth flotation—a 
silieiotis silver ore containing 6—0 per cent, of finely dis¬ 
seminated sulphide minerals (pyrites, stibnite, silver 
sulphide and antimonide) including about 160 oz. Ag 
]>er ton. In the tests, for each of which 100 or 200 grms. 
of ore were employed, mineral (cylinder and machine), 
sj>eim, fish, whale, corn (maize), cotton-seed, rape-seed, 
China-wood, resin, pine and pine-tar oils were used ; and 
variations wore made in the proportion of sulphuric acid 
used, the period and rate of agitation, and the tem¬ 
perature of the ore mixture. A jieriphcral speed of 1100— 
1200 ft. per min. of the agitator-blades was necessary 
for efficient concentration of the material; and pine-tar 
oil was found to be the Imst frothing-agent, the most 
satisfactory pro|>ortion being about 01 per cent, of the 
weight of ore. The froth was non-selcctive in the atweiieo 
of acid ; and the amount of the latter necessary to give 
the best results was about 0-4 per cent, of the weight of 
ore. Tho concentrate obtained at 150°F. (65*fi"<\) 
contained much loss ganguo than that produced at 06° F. 
(18-3° (\); the percentage extraction was also greater, 
ami the time of agitation and consumption of oil less, 
at the higher than at the lower temperature.—W. E. F. I\ 

Cupvllation losses. J. Loovy. Ghent.-Zeit., 1914, 38, 
82—83. 

In tho assay of gold bullion the loss of metal due to 
absorption by the cupel must be determiued at frequent- 
intervals even for the same make, of cupel. The following 
figures represent averages from six determinations made 
under exactly the same conditions in cupels of different 
manufacture. (Tho paper gives no information ns to the 
composition of the cupels.) 


ru pel. 

Loss per cent. 

Cupel. 

Loss ]ier cent. 


An. 

Atf. 


An. 

Ag 




CJermau 



(So 1) .. 

0-197 

1-190 

(No. 2) . 

0-348 





French 



(Velter) .. 

0-219 

1-380 

(Dolouil) 

0-368 

1-330 




(Jerman 



(No. «) .. 

0-240 

1*710 

(No. 5) . 

0*370 

1-400 


—W. R. S. 


Copper ,* Resistivity of -, in temperature range 20° C. 

to 1460° C. E. F. Northrup. J. Franklin Inst., 1914, 
177, 1—21. 

Three series of measurements were made, viz., in the 
ranges 20° to 1143° C., 1394° to 20-6° C. and 1443° to 
20° (_\, and resistivity curves plotted from the data 
obtained. The following values for copper of 99*39 


per cent, conductivity amentioned as having the highest 
probability of being correct:— 

Temperature (° C.). Resistivity (microhms per o.c.). 


20 

„ 1-7347 

1000 

9-42 

1082*6 

10-20 (metal solid) 

1082-6 

21*80 (metal molten) 

1100 

21*43 

1840 

28*89 

1450 

24-22 


—W. E. F. P. 


Arsenic and antimony fin copper\ ; Determination of -. 

E. E. Brownson. Min. and Eng. World, Dec. 27, 1013, 
1165—1157. 

The following methods, employed for converter and 
refined copper at the works of the Anaconda Copper 
Mining Co., Great Falls, Mont., U.S.A., and requiring 
about 24 hours for a single sample, are stated to give 
very accurate results. 

Converter copper. 10 grins, are dissolved in a mixture 
of 30 o.o. of sulphuric acid, 20 of nitric acid and 50 of water, 
tho solution boiled, diluted and electrolysed (current- 
4 amp.) until only about. 0*25 grm. of copper remains 
unpreeipitated; the liquid is made ammonia cal, acidified 
with hydrochloric acid, saturated with hydrogen sulphide, 
and after 30 mins, is filtered. The precipitate is dissolved 
in 25 - 30 c.e. of aqua regia, the solution evaporated to dry¬ 
ness, the residue boiled for 10—16 mins, with a solution of 
4—5 grms. of potassium hydroxide in 30 c.tf. of water, 25 c.e. 
of sodium sulphide solution (1 lb. of crystallised mono- 
sulphide in 2 litres of water) an* added, the boiling continued 
for 5—10 mins, and the solution cooled and decanted 
I through a small filter, the black residue being re-treated 
j with a further 25 o.c. of sodium sulphide and finally washed, 
l on the pai>eT, with dilute Bulphkie solution. The filtrate 
(volume preferably 150—175 e.c.) is heated with 5 e.c. of 
hydrogen peroxide until the strong yellow colour fades, 
cooled, and electrolysed (0*10—0*15 amp.) to precipitate 
the antimony, re-solution of the latter being prevented 
by removing the cathode from the liquid as soon as the 
current- is discontinued; the cathode is subsequently 
washed with water and alcohol, dried over an alcohol 
flame and weighed. The solution is acidified with sul¬ 
phuric acid, saturaUd with hydrogen sulphide, and after 
30 mins, filter* d; the precipitate is dissolved in dilute 
ammonia (1 : 4), tlie solution acidified with sulphuric acid, 
in excess (7 or 8 e.c.), and the liquid evaporated until 
fumes of sulphur trioxide apjiear; the vessel is thon 
covered and the solution heated strongly for 60—90 
mins., after which it is successively cooled, diluted, 
neutralised with ammonia, acidified with hydrochloric 
acid, filtered, made alkaline with an excess of sodium 
bicarbonate, and titrated with iodine solution (5*105 grms. 
jK*r litre) which has been previously standardised against, 
arsenic trioxide. When the copjicr contains less than 
0 04—0*05 per cent. As, the determination is best made 
on 20 grms. 

Refined copper. The percentages of arsenic and antimony 
being usually very small, no attempt is made to separate, 
the two elements. 25 grms. of the sample and 0 06 grm. 
of pure iron are dissolved in 85—90 o.c. of nitric acid 
and 75 c.c. of water, the solution boiled and diluted to 
600—700 e.c. with very hot water; after which ammonia 
is added until the copper hydroxide first precipitated is 
redissolved, the liquid thoroughly stirred to coagulate 
the ferric hydroxide (boiling is not permissible), allowed 
! to stand for 10—15 mins, and filtered. Tho iron prccipi- 
I tate, containing the arsenic and antimony, is washed 
with hot water and/or ammonia solution until most 
of the copper is removed, and dissolved, on the paper, 
in a boiling mixture of 3 c.c. of nitric acid, 5 of sulphuric 
acid and 50 of water, the solution being subsequently 
heated to boiling and electrolysed for 2 hrs. (current 
0*5 amp.) to remove the last traces of copper. ,lho 
liquid is then boiled, made ammoniacal, boiled again, 
allowed to stand, and filtered: the iron precipitate is 
dissolved in dilute hvdroohloric acid, the solution neu¬ 
tralised with ammonia and reduced with ammonium 
bisulphite, or preferably with sodium hypophosphite, 
after which the liquid (freed from sulphur dioxide by 

D 2 
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boiling, il bisulphite has been used) is saturated with 
hydrogen sulphide and allowed to stand overnight. The 
precipitated sulphides are subsequently filtered on an 
asbestos telt in a platinum Gooch crucible, washed with 
water, alcohol, carbon bisulphide and alcohol, dried 
lor 1 hour at 105° C. and weighed. When the assay is 
made on 26 grms. the percentage of arsenic and antimony 
combined is obtained by multiplying the weight of the 
mixed sulphides by the empirical factor 2*4.—W. E. F. P. 

Copper-nickel matte ; The rootling of -. E. F. Kern 

and M. H. MerriR. School of Mines Quart., 1913—1914, 

86 , 1 — 21 . 

The paj)er is divided into sections dealing with the separa¬ 
tion and determination of the sulphates, oxides and 
sulphides of copper and nickel in mixtures of theso com¬ 
pounds ; the determination of the reaction between 
copper oxide and nickel Bulphide; and the roasting 
of a commercial copper-nickel matte. On heating a 
mixture of copper oxide and nickel sulphide, a small 
amount of the sulphate of each metal was produced 
between 626° and 600° 0.: above 650° C. no sulphates 
wore formed, but a mixture of the Bubsulphides of copjxir 
and nickel with cuprous sulphide, the formation of the 
latter being more rapid at higher temperatures; no 
reaction was observed on heating nickel subs-ulphide 
with copper oxide. In the roasting of copper-nickel 
matte, oxidation proceeded slowly below 600° (\, while 
above 730° C. the particles became pasty and caking 
occurred. The best results were obtained by first roasting 
the powdered matte for about an hour at 460°—500° C., 
with free access of air, to cause a coating of oxide to form 
on the particles, and then raising the temperature, 
to between (175° and 726° C., vigorous rabbling of the 
charge being maintained throughout the whole operation. 

—W. E. F. P. 

Bronze , brass, and Qerman silver; Analytic of -. 

L. Bcrtiaux. Ann. Ohim. Analyt., 1914,19, 6--14. 
Copper: 5 grms. are dissolved in a mixture of 10 c.c. of 
sulphuric acid (sp. gr. 1-84) and 20 c.c. of nitric acid 
(sp. gr. 1*33), diluted to 300 c.c. and electrolysed with a 
current of 2- -3 amp. If much tin be present, the deposit 
of copper must be redissolved, and the solution again 
electrolysed, using 1 amp. At the end, the solution is 
removed and replaced (without breaking the electrical 
connections) by a beaker containing 2-6 c.c. of each acid 
and 300 c.c. of water; after 6 minutes, this is replaced 
by water; after another five minutes the electrodes are 
detached, the, cathode washed with water, twice with 
alcohol, and dried for 10 minutes at 90° C. Iron, nickel and 
robult, manganese, and aluminium: The oombined mother- 
liquors from the electrolysis are boiled down till they 
fume strongly, cooled, water added, tho solution warmed 
till all salts dissolve, transferred to a beaker, saturated 
with hydrogen sulphide, and 1 or 2 c.c. of 60 per cent, 
ammonium sulphate added. The solution is filtered, 
hoated to expel hydrogen sulphide, treated with 1 c.c. of 
perhvdrol (hydrogen peroxide solution), and oxcess of 
ammonia, boiled, filtered, the precipitate redissolved in sul¬ 
phuric acid, rr-procipitated, filtered off, washed, dried, 
ignited in a silica crucible, and weighed. A few dropd of 
sulphuric acid (1 :1) and a few e.c. of hydrochloric acid are 
a deled, the oxides dissolved, and the solution evaporated to 
fuming ; it is cooled, diluted to known bulk, and aliquot 
portions taken to determine iron and manganese. 
Aluminium is obtained by difference. The united filtrates 
from the ammonia precipitation are treated with 6 c.c. 
of sulphurous acid, 20 c.c. of 25 per cent, solution ol 
magnesium sulphate and 26 c.o. of ammonia, heated to 
boiling, and electrolysed with a current ol 01 amp., 
keeping very hot during the whole day during which the 
electrolysis goes on. This gives tho nickel and cobalt 
together. Zinc: The mother liquor from the last 
electrolysis is boiled to concentrate it and remove sulphur 
dioxide, 60 c.c. of an 18 per cent, alcoholic solution 
of sodium hydroxide are added, and the solution con¬ 
centrated to 200 c.c. A few c.c. of perhydrol and 
20 c.o. of citric acid (10 per cent.) are added, and dilute 
sulphuric acid to neutrality, then a few drops of the 


Hodium hydroxide and 20 c.c. of citric acid; the sine 
is now deposited on a coppered cathode by a current of 
0*4 amp. Lead : If manganese be absont, 6 grms. of the 
alloy arc dissolved by moans of so much copper solution 
(100 grin*, of copper dissolved in 600 c.c. of nitric acid 
and made up to a litre) that there shall be 10 grms. of 
copper in all, and nitric acid so as to make 37 c.c. in excess. 
Tho solution is electrolysed with 0-3 amp. all night, and 
the anode weighed. If manganese be present, 5 grms. 
are dissolved as for the determination of copper, tho 
solution evaporated to fuming, cooled, treated with 
water, warmed, and filtered through a close filter, 
washing with dilute sulphuric acid. The filter and pre¬ 
cipitate are treated, in the original beaker, with 100 c.c. 
of the copper nitrate solution, 40 c.c. of ammonia (sp. gr. 
0-92) and 80 c.c. of nitric acid (sp. gr. 1-33), kept just 
boiling for half an hour, filtered, diluted to 300 c.c., 
and electrolysed. Tin : From 2*6 to 10 grms. are treated 
with nitric acid (3*8 c.c. per grra., and 6 c.c. excess); 
after solution, the liquid is diluted to 460—600 c.c. with 
boiling water, a few c.c. of 60 per cent, ammonium nitrate 
added, the liquid boiled for a few minutes, Alton d, and the 
insoluble residue washed, dried and weighed. In accurate 
work, it must then lie fused with sodium carbonate and 
sulphur, and the impuritios determined as usual.—J. T. I). 

Aluminium ; Electroplating - with nickel. J. Canac 

and E. Ta silly. Comptes rend., 1914, 168, 119—121. 
The metal is passed through a bath of boiling potassium 
carbonate, washed, brushed with milk of lime, washed, 
dipped in 2 per 1000 s^ution of potassium cyanide, 
washed, dipped in a bath of 600 c.c. of hydrochloric acid 
and 600 c.c. of water in which 1 grin, of iron lias been 
dissolved, till it acquires a “ moir6 ” appearance, washed 
again, then placed in the depositing bath (in which nickel 
chlorido gives better results than the sulphate). The 
nickel adheres so strongly as to bo practically inseparable 
by any treatment which does not break tint aluminium 
itself. Microscopic examination of the surface of the 
metal after the iron bath favours the view that the iron 
accentuates and localises the attack by the acid so as to 
produce a sort of cellular etching; by deposition in these 
cellules the nickel is interlocked with the aluminium, 
and thus firmly attached. Nickel-plated aluminium is 
permanent in moist air, and resists dilute sodium car¬ 
bonate, glacial acetic acid, and saturated common salt 
solution. Its expansion-coefficient by heat is lowered, 
and wires of it show no Thomson effect.—J. T. D. 

Zinc-cadmium alloys ; Hardness and electrical conductivity 

of -. A. Glasunow and M. Matweew. Int. Zcits. 

Motallog., 1913, 6, 113—122. 

The alloys were prepared from the pure metals and 
formed into rods by drawing up the molten metals into 
Jena-glass tubes. The rods were annealed for 84 hours 
at 226° C., and their conductivity then determined. 
Tho curve obtained was a straight line, indicating tho 
absence of solid solutions. The conductivity values 
found for the pure metals were \ 0 — 14-5 for cadmium 
and A 0 —18-1 for zinc. Tests made by BrineJl’a hardness 
curve, using a ball of 9-52 mm. diamf and a load of 200 
kilos, with samples annealed at 225° C. for 72 hours, showed 
a singlo maximum at the eutectic concentration, viz., 
26*6 atomic per cent. Zn, but with alloys which had been 
first hammered and then annealed at 226° C. for 900 hours, 
it was a straight line. The values for the pure metals were ; 
Zn 38-1 and Cd 22*0.—T. St. 

Metals and alloys ; Experimental determinations of the 

viscosity and density of some, molten -. R. Arpi. 

Int. Zeits. Metallog., 1914, 6, 142—168. 

The molten metal or alloy was drawn up from a graphite 
cruciblo into a quartz vessel shaped like a pipette, and the 
time measured for the outflow through a capillary tube, 
as tho level passed two constrictions. The viscosity vessel 
was surrounded by a glass tube on which a spiral of 
resistance wire was wound, whereby the determination 
could be made at a desired temperature. The chief 
experimental difficulty was to prevent oxidation of the 
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metal, and to cope with it an atmosphere of hydrogen 
containing methyl alcohol was provided inside tne glass 
tube. In each case the coefficient of viscosity was 
calculated by Poiseuille's formula, the vessel being 
calibrated with mercury as the normal liquid. Deter- 
minations were made upon the pure metals Cd, 8n, Pb, and 
Bi, and upon Pb-Sn and Pb-Bi alloys at temperatures 
ranging from the melting point to 560° C. The viscosity 
of all the metals investigated was of the same order of 
magnitude. The sequence of the viscosities was the same 
as that of the melting points. With cadmium, mercury, 
tin and lead, the fall in viscosity with rising temperature 
was larger in proportion as i j was larger, but in the 
case of bismuth the fall was relatively less. The 
viscosity of the Pb-Sn alloys was somewhat smaller 
than would be the case if the law of mixtures 
held rigorously, and with the Pb-Bi alloys at low 
temperatures this discrepancy was even more marked. 
The viscosity temperature-coefficient of the Pb-Bi alloys 
was surprisingly small, and at higher Bi-concent rat ions 
appeared to be even lower than that of pure bismuth. 
The specific gravities of the same metals and alloys at 
different temperatures were determined using the same 
apparatus. The observed specific gravities of the alloys 
were very slightly lower than those, calculated by the 
law of mixtures.—T. St. 


Sintered product rich in metallic iron ; Production of -— 
from fine iron ores, pyriiee cinder, or the like. Met all bank 
und Metallurgischc Ges. A.-G. Ger. Pat. 268,169, 
Nov. 13,1910. 

The fine ore or the like, mixed with a certain quantity of 
carbon, is subjected to a blast which is passed fl»t through 
a layer of incandescent carbon below or above the charge 
and of such thickness that the gates which come in contact 
with the charge before sintering aTe as far as possible 
rich in carbon monoxide and free from oxygen. Several 
alternating layers of the charge and of carbon may be 
employed.—A. S. 

[Gold and silver.] Ores; Treating metal-carrying -. 

I. Kitsee, Philadelphia, Pa. U.S. Pat. 1,082,696, 
Dec. 30, 1913. 

A cyanide process in which the solution is periodically 
subjected to the action of an electric current while in 
contact with the ore.—W. E. F. P. 

Zinc; Condensation of -. A. L. J. Queneau, 

Philadelphia, Pa. U.S. Pat. 1,082,766, I>c. 30, 1913. 
The interior of the condenser is provided with carbon 
baffle-plates arranged transversely and longitudinally, 
or radially.—W. E. F. P. 


Mineral and metal production in the United States. Eng. 

and Min. J.', Jan. 10, 1914. [T.R.] 

The following tables show the approximate production 
of the principal metals and minerals in the Unit* <1 Stati * 
in 1913, figures for 1912 being added for comparison :— 


Production of metals in the United States. 


Metal. 


Aluminium .... 

Copper (n) _ 

Ferromanganese 

Cold (ft) . 

Iron. 

head ( e .) . 

Nickel (*) . 

Quicksilver .... 

Silver (b) . 

Zlne (rf). 


Unit. 

1912. 

pounds ... 

(0)40,000,000 

ixmnds ... 

1.241.762,508 

long tons . 

227,725 

dollars ... 

93,451.500 

long tons . 

29,525.412 

short tons 

410,006 

pounds ... 

42,108,709 

ttaskH .... 

</) 25,147 

t roy ounces 

63 , 766,800 ! 

short tons 

348,638 | 



( 4 ) 50 . 000,000 
1 , 228 , 811,581 
853,100 
88 , 301,023 
30 , 808.300 
433,476 
(e > 38 . 014,745 
( 4 ) 21,000 
07 , 001.111 
350.140 


(a) Production from ore originating iu the United Stales. 
(b) The statistics for 1912 are the final and those Tor 1013 are 
the preliminary statistics reported jointly by the director of the 
Mint anti the U.B. Geological Survey, (r) Production ot refined 
lead from ore and scrap originating in the United States; anti- 
monlal lead is included. ( d) Total production of smelters, except, 
those treating dross and junk exclusively ; Includes spelter derived 
trom Imported ore. (el Importa : for 1913 , first 10 months only. 
This nickel is refined in the United States for the production of 
metal, oxide and salts. (/) Ah reported by U.8. Geological Survey. 
(g) As reported by the MetallgesellBchaft, Frankfort, am Main 
(4) Estimated. 

Production of mineral and chimicttl substances. 


) 


Substance. 



1012. 


Arsenic . 

Coal, antli (ft) .. 
Coal, bitu. (ft) .. 

Coke (ft) . 

Copper sulphate 
Iron ore . 


pounds ... 
short tons 
short tons 
short tons 
pounds ... 
long tons 


5 , 852,000 

84 , 478,527 

449 , 962,723 

42 , 528,653 

39 , 480,741 

59 , 196,798 


1913 . 


4 , 624,140 i 
00 , 099.003 I 
471 , 969,903 
45 , 328,890 : 
54 , 330,000 
01 , 770.478 | 


(ft) The coal and coke statistics are the estimates of Coal Age. 


Zinc; Process for precipitation of -. F. L. Wilson 

and S. E. Brethorton, Berkeley, Cal. U.S. Pat. 1,083,785, 
Jan. G, 1914. 

In the electrolysis of zinc sulphate solution, the strength 
of the solution is maintained substantially constant by 
the addition of zinc carbonate. Acid ammonium carbonate 
is also added so that ammonium sulphate is formed, 
which acts as a catalytic agent and causes a more uniform 
deposit ion of the zinc. The ammonia and carbon dioxide 
liberated from the bath are recovered.—T. St. 


Zinc; Separation of - by the action of a blast of air 

on a mixture of the zinciferous material with fuel and, 
if necessary, with other substances. F. 0. W. limm. 
Ger. Pat. 268,427, Oct. 9, 1912. 

The “ blowing ” ia effected in stages, and between 
successive blowings the charge is moved from one part 
of the permeable hearth or grate, and then replaced 
thereon or on another part or moved from one grate to 
another ono : during this operation portion* of tho charge 
at different temperatures may bo mixed with one another. 
A rotating or tilting grate may be used, tho blast being 
delivered only thiough that part covered by a sufficient 
depth of charge. The apparatus shown consists of a 
rotary converter with a grate let into the wall at one part. 
The blast is delivered below the grate with the converter 
iu such a position that the grate in at the lowest part. 
After a period of blowing, the blast is cut off, the con¬ 
verter rotated several times to mix the charge, then restored 
to its original position, and the blast again delivered, 
an«l so on.—A. S. 


Tungsten and method of making the same for use as filaments 
of incandescence electric lamps and for other purposes. 
W D. Coolidge, Assignor to General Electric Co., 
Schenectady, N.Y. U.S. Pat, 1,082,033, Dec. 30, 
1913. 

\ mass of pure tungsten, formed by agglomerating ard 
entering the powdered metal, i> subjected to repeated hot 
iwauine. until it becomes fibrous in structure, and then 
r«s„cod bv hot drawing.—W. 1. F. P. 


Patehts. 

[7ro«.l Magnetic body ; Proceu for improving the magrulic 

qualities of a -. R. A. HadfieM, Sheffield. U.S. 

Pats. 1,082,947 and 1,082,948, Dec. 30, 1913. 

The material, an alloy of iron with ^SoretemejitB (e.y., 
silicon), is heated to 700°—800° C., or to 900°—WOO C, 
and cooled slowly; then reheated to 900 —lOOOr L., 
or to 700°—800°C„ respectively, and oooledm.gdtjf.^ 


(1) Desulphurising oru ; (2) recovering sulphur ; (3) 

’obtaining sulphur from sulphides; (4) desulphurising 
and. briemeUina oru ; (5) extracting sulphur ; Professes 
rfilTtn. Hall. Nei York. ulPaU 1083,246, 
1,083,280, 1,083,251, 1,083,262 and 1,083,253, Dec. 
30, 1913. 

(1) Foe recovery of the “ fixed ralptar atom.” sulphide 
LL exnoaed. in tho presence of steam, to a non 
oxidising flame, at a temperature sufficiently high to distil 
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the sulphur, without fusing the ore. (2) A layer of sulphide 
ore, especially pyrrhotito ore, in which no considerable 
amount of sulphide having both “ fixed and feeble sulphur 
atoms” oxists, is treated with a reducing flame obtained 
by burning gas containing much methane and ethylene, 
tho temperature in the reaction zone being maintained 
at 700°—900° C.; steam may Iks added to the gat.es 
leaving the furnace. (3) Sulphide oros are exposed to 
the simultaneous actioiyfl a flame and steam, preferably 
with agitation, in a senes of successive steps in each of 
which the quality of the flame and the relative amount 
of steam is different; at first a highly reducing flame and 
much steam may he employed, then a flame of less reducing 
jsiwer with less steam, and finally an oxidising flame almo> t 
in the absence of steam. (4) A moving body of ore is 
subjected to a non-oxidising flame (c.g., of oil fuel) pro¬ 
jected downwards ujion it, and the vajiorous products, 
from which the sulphur (expelled as such) may he recovered, 
are withdrawn from below the body of ore which may be 
healed to sintering temperature. (5) A, moving mass of 
pyrites (whilst being agitated) is heated, fn the substantial 
absence of materials capable of combining with it, to a 
temperature at which the loosely combined sulphur atom 
is exjielled, fresh pyrites being eontinuously introduced 
into the heating chamber ami the desulphurised ore with¬ 
drawn.—F. Soon. 

Aluminium ; Process for obtaining -. P. Mdlhiney, 

Great Neck, N.Y. U.S. Pat. 1,083,1191, Jan. <1, 1914.* 
Felspar is treated with aqueous hydrofluoric acid, ami 
the solid aluminium fluoride obtained is added to a fused 
bath of aluminium fluorides and a fluxing ingredient. 
Water or steam is added at the same time in sufficient 
quantity and in such a manner as to react with the alu¬ 
minium fluoride to produce hydrofluoric acid ami alumina. 
The fused mixture is subjected to electrolysis to obtain 
metallic aluminium, froNh quantities of aluminium fluoride 
being eontinuously adder!, and the hydrofluoric acid 
recovered and used again. The potassium silicofluoiide 
formed from the fels|iar is treated to yield potassium 
hydroxide.—T. St. 

Aluminium alloy ; Hard- W. do l'Or, gel*. Poyjean. 
tier. Pat. 268,515, Mai eh 8, 1913. Addition to Ger. Pat. 
2(15.924 (this J., 1913, 11110). 

The alloy described in the chief patent consisting of A1 H4, 
Pb l j, and “ glass ” 5 per cent., is stated to l*c considerably 
improved by the addition of aland 2 per cent. Sn.—A. S. 

Nickel alloy of high chemical resistance and which ran be 
imrked mechanically. W. and R. Borcheis. Ger. Pat. 
208,51(1, June 12, 1913. Addition to Ger. Pat. 26o,32K. 
The nickel in the alloy described in the chief patent (this 
J., 1913, J100) may be partly (up to 90 per cent.) icphucd 
by iron.- A. S. 

Furnace ; Metallurgical -. L. Addieks, Perth Amboy, 

and C. L. Brower, Chrome, N.J. U.S. Pat. 1,083,719, 
Jan. 0. 1914. 

The furnace has a lining of magnesite bricks laid with a 
mortar of magnesite dust and a solution of sodium silicate,* 
t he walls and roof being of chrome brick.—T. St. 

Molten meial; 1‘rocess of mixing minerals and metals 

ivilh -. S. J.. Boggs, Pittsburgh, Pa. U.S. Pat. 

1,083,724, Jan. 0, 1914. 

Flue dust, or other fines, is added to molten metal as this 
runs from the furnace spout into a receiving vessel. The 
metal is then further agitated and its temperature main¬ 
tained bv the introduction of a blast.—T. St. 

Alkali metals; Electrolytic production of - from fused 

caustic alkalis. Oesterroichischer Verein fiir Chem. und 
Metall. Produktion. Ger. Pat. 267,897, Jan. 23, 1912. 
Concentric electrodes are used, separated bv an annular 
partition of tho solidified electrolyte produced by artificial 
cooling. In order to prevent the aqueous alkali gradually 


formed at the anode, as the result of the production of 
water by the discharge of hydroxyl ions, from reaching 
the cathodo compartment and so diminishing the current 
yield, the partition is made to dip into the fused electrolyte 
to a lowor level than the electrodes.—A. S. 

Soaking pits. [“ Tiefofen."] 0. Uehlendahl. Ger. Pat. 

266,974, Jan. 19, 1913. 

One or more of the pits are connected with foiehearthB. 
The waste gases from the pits are utilised in part for pie- 
heflting the air used for combustion of the beating gases 
for the pits and for the fore-hearths and in jrnrt for directly 
heating tho fore-hearths.—A. S. 

Soaking pit. F. Siemens. Ger. Pat. 268,379, Jan. 25, 
1913. 

Partitions or pillars of refractory ehequerwork, acting as 
heat-accumulators, are interposed between the ingots in 
the pit..— A. S. 

Heating or annealing easily oxidisable articles in regenerative 
furnaces. F. Siemens. Ger. Pat. 268,278, June 5, 1912. 
Tiik heating or annealing is effected by non-oxidising 
gases which have boon healed in tho regenerators, and 
after leaving the urmealing chamber, these gases aic 
burnt in order to heat the cooled regenerators.—A. S. 

Steel ingots and eastings ; Process and apparatus for the 

thermal treatment of - % E. ('. It. Marks, London. 

Prom Soc. Anon. It-aliana Gio. Ansnldo & Go., Genoa, 
Italy. Eng. Pat. 2484, Jan. 30, 1913. 

See Fr. Pat. 453,712 of 1913 ; this J., 1913, 794.—T. F. B. 

Mttals ; Process for rendering non-ductile - ductile. 

C. Tron7,on, Cologne, Germany. Eng. Pat. 26,800, 
Nov. 21, 1912. Under Int. Conv., Aug. 14. 1912. 

See U.S. Pat. 1,074,993 of 1913; this J., 1913, 1017. 

-T. F.B. 

Metals and alloys; Prejmation of -. A. P. Stroh- 

menger, Westminster. Eng. Pat. 27,(143, Nov.1912. 

See U.S. Pat. 1,073.543 of 1913 ; this J.. 1913,981.-T.F.B. 

Metallic surfaces; Cleaning -. (\ H. Thompson, 

Amblecoto, Stafford. Eng. Pat. 9. Jan. 1, 1913. 
SEKFr. Pat, 458,524 of 1913 ; this J., 1913,1074.—T. F. B. 

Condensation of vapours of wlatile metals, especially of 

zinc rajutur ; Process and apparatus for the -. F. 

C. W. Timm, Hamburg, Germany. Eng. Pat. 1616, 
Jan. 20, 1913. Under Int. Conv., Feb. 17, 1912. 

See Fr. Pat. 454,399 of 1913 ; this J., 1913, 871.—T. F. B. 

Ores; Process of ehloridizing -. A. 1). Lcdoux, 

Summit, N.J. U.S. Pat. 1,082,509, Dee. 30, 1913. 

Sick Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.—T. F. B. 

Metallurgical furnace. L. A. Smallwood, Birmingham. 

U.S. Pat. 1,082,828, Dec. 30, 1913. 

See Eng. Pat. 14,812 of 1909 ; this J., 1910,958.—T. F. B. 

Alloys ; Process of improving -. A. Wilm, Sohlacht- 

ensee, Germany. U.S. Pat. 1,083,903, Jan. 6, 1914. 

See Eng. Pat. 6485 of 1910 ; this J., 1910, 1210.—T. F. B. 

Metals from their ore,s; Apparatus for extracting -. 

H. S. MacKay, Assignor to MacKay Copper Process 
Co., Riverside, Cal. U.S. Pat. 1,084,361, dan. 13, 1914. 
SEKFr: Pat. 428,521 of 1911 ; this.!., 191R 1167.—T. F. B; 
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Electric vacuum furnace for high temperature* . J. Wolf 
»nd E. MUllor. Z. Elektrochem., 1914, 20, 1—4. 

Thb furnace which is represented diagrammatieally in the 
figure hag a heating unit consisting of a carbon or graphite 
tube, e, provided with slits about 1—2 mm. wide, 10 mm. 


Furnace: Electric — y. P. Eyermann, Witkowitz, 

Austria. Eng. Pat. 0881, April 21,1018. 

The furnace, of the tilting variety, is so constructed that 
the hearth may be rotated in relation to the stations!y 
cover, or the latter may be rotated whilst the hearth is 
stationary, or both may be rotated continually or 
periodically in the same, or in opposite directions, at the 



apart, extending two thirds of the diameter alternately from 
opposite sides. This gives a certain elasticity and avoids 
fracture. The outer cooling jacket, i», which is mounted 
on wheels, can be readily removed to expose the interior, 
and can be made gas-tight by turning the wheels {h r k.j 
which compress the rubber rings between the outer jacket 
and the end jackets (water-cooled pistons) «„ o 9 . The 
rubber is protected from the hot gases by rings of asbestos. 
The carbon tube screens, o Jt o,, arc each divided by 
horizontal slits so that the heating elemont can bo easily 
exposed ; they are spaced apart and insulated by quartz 
blocks, r. The substance to be heated is contained in a 
carbon boat, 1 cm. wide and 10 cm. long, to which is 
attached a long graphite rod which facilitates introduction 
into and removal from the furnace at w. If the object is 
to be suddenly cooled, a steel tube carrying an iron receiver 
is attached at g. When the boat is passed into the steel 
tube and inverted, the object falls into the receiver which 
may then be removed. Temporaluies me measuied 
optically through g, the copper tube being blackened inside. 
Very high and constant- tomporaturos can be reached 
very rajiidly, whilo the cost of the furnace and of the 
energy consumed at a given temperature is very low. 

-W. H. P. 


Tentative specification* and analytical procedure for 30 
per cent. Ilevea rubber insulating compound. See XIV. 


Patents. 

Furnaces ; Electric. -. F. (’. Wardall and ,T. Marchant, 

Huddersfield, Yorks. Eng. Pat. 2718, Feb. 3, 1913. 
Tiie furnace, provided with a vacuum casing, has a tapping 
tube constructed of alumina, extending through the 
lining and the metal wall to the baso of the hearth. A 
carbon or like tube surrounds the portion of the tapping 
tube which extends through tho lining and wall, with 
means for temporarily putting the carbon tube into an 
eleotric circuit, thus preventing the congealing of material 
in the vent hole during tapping. A wad, adapted to 
fuse at a given temperature, or a special valve, is used 
to close the vent hole. The outer end of the tapping tube 
is surrounded by a cylinder, the interior of this and of 
the tapping tube being in communication with the vbcuqub 
space in the casing. The upper part of the furnace 
casing forms a dome, and is provided with a controlled 
outlet for the gases. When the wad begins to soften, 
the valve in the dome is closed, and the gas pressuie 
rises in the interior of the furnace ; on the outlet side of t he 
wad there is a diminished pressure, and the wad is thus 
forced towards thft oiltlet end of the tapping tube.—Bi N» 


same or at different angular velocities, tho tilting frame 
of tho furnace remaining stationary in all oases. Tho 
central line between tho electrodes is disposed 
eccentrically to the central line of the hearth. Both 
electrodes may pass through tho cover of tho furnace, or 
through the huso and lateral walls.—B. N. 


Furnace.; Electric -. J. Burke, Erie, Pa., Assignor 

to Burke Electric Co. U.8. Put. 1,082,459, Dec. 23, 
1913. 

Tiie furnaco is supplied with polyphase currents through 
a transformer, which converts an alternating current into 
several secondary alternating currents of different phases 
by moans of secondary coils unconnected with each other. 
Each secondary current is conveyed to a separate pair of 
electrodes disposed in the furnace in arcing relation to the 
charge.—B. N. 


Ozone generators ; Eleotric -. C. W. Denny, London. 

Eng. Pats. 4355 and 17,969, Feb. 20 and Aug. 7, 1913. 
The gonorutor comprises a number of elements, each 
consisting of an outer and inner tubular or cylindrical 
electrode, arranged concentrically and separated by an 
annular space. The inner electrode consists of a metallic 
stationary tube provided on its periphery with a great 
number of integral points, produced from the metal of 
the tube by a “ knurling ” process, the surface being cut up 
by longitudinal and circumferential grooves. Each element 
is mounted by means of a clip upon a radial arm carried by 
a central boss or spindle, so as to tie situated in the cunent 
of air eroated bv a fan. In an alternative foim, the outer 
electrode consists of a chain wound upon an insulating 
tube.—B. N. 

Diaphragm for electrolytic apparatus. H. D. Ruhm, 
Buffali, N.Y., Assignor to Niagara Alkali Co., Niagara 
Falls, N.Y. U.8. Pat. 1,082,286, Deo. 23, 1913. 

The diaphragm comprises a wire gauze cathode, and a 
number of superposed permeable layers, one or mote of 
the inner layers Wing supported by and secured to the 
cathode, and one or more of the outer layers only loosely 
retained in position. The thickness of the diaphragm 
may thus lie readily varied by adding or removing layers, 
a removable arrangement being providod for holding the 
loose layer or layers in position.—B. N. 


Insulating compound. 
Orange, N.J. tJ.8. 


T. A. Edison, Llewellyn Park, West 
Pat. 1,083,354, Jan. 6, 1914. 


The compound contains six parts by weight of tetra- 
chloronapnthalene in tough flexible crystals, the interstice* 
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being filled with one part by weight of a fusible substance, 
such as asphaltum, to render the compound non ^porous. 

Insulating material f from paper pulp ] and process of making 
the same. J. C. Peabody, Assignor to The Republic 
Manufacturing Co., Boston, Mass. U.8. Pat. 1,083,766, 
Jan. 6, 1914. 

A mixture of sizing and free or unoombinod resin is added 
to paper pulp in suspension in a liquid, in the proportion 
of at least 3 oz, of resin to 1 lb. of the dry fibre. The 
resin is distributed uniformly over the surface of the 
fibres by beating the mixture, the liquid being then 
extracted, and the residue subjected to heat and pressure 
to render it dense and homogeneous.—B. N. 

Chemical compounds [nickel hydroxide for use in alkaline 

storage' batteries]; Art of forming -. T. A. Edison, 

Llowollyn Park, West Orange, N.J. U.S. Pat. 1,083,365, 
Jan. 6, 1914. 

Njckki. hydroxide is formed by rubbing togother in an 
undissolvod condition, a dry pulverised salt of nickel 
containing water of crystallisation and an oxcess of a dry 
soluble hydroxido. The resulting moss is dried, washed 
to romovo the solublo salt, and the nickel hydroxide 
finally dried.— B. N. 

Battery ; Storage -. T. A. Edison, Assignor to Edison 

Storage Battery (Jo., West Orange, N.J. U.S. Pat 
1,083,356, Jan. 6,1914. 

The active material for the positive electrodes of alkaline 
storage batteries is obtained by adding to a solution of 
u nickel salt, containing a small percentage of a cobalt 
salt, from 2 to 12 per cent, of alkali in excess of the amount 
necessary to effect complete precipitation. The precipi¬ 
tated nickel hydroxide, containing not more than 6 per 
cent, of cobalt hydroxide, is dried, together with the 
oxcoss of alkali and the soluble reaction products, the 
latter and free alkali being aftorwards washed out and 
the residue dried.—B. N. 

Chemical reactions [production of nitrogen oxides, etc.) in 
gases by means of electric arcs. J. Y. Johnson, London. 
From Badisehc Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Germany. Eng. Pat. 974, Jan. 13. 1913. 
SKECIor. Pat. 205,413 of 1912 ; this J., 1913,1068. —T. F. B. 

Electrode for preventing cathodic reduction. A. Pictzsch 
and (J. Adolph, Munich, Germany. U.S. Pat. 1,083,132, 
Deo. 30, 1913. 

See Eng. Pat. 22,028 of 1912 ; this J., 1913, 31.—T. F. B. 

Fireproof electrically conducting bodies and process of 
manufacturing the same. G. Egly, Troptow, Assignor 
to Gchr. Siemens und Co., Liehtenberg, Germany. 
U.S. Pat. 1,084,199, Jan. 13, 1914. 

See Fr. Pat. 420,183 of 1910; this J., 1911, 372.—T. F. B. 

Furnace; Electric -. G. Metier, Berlin. U.S. Pat. 

1,084,466, Jan. 13, 1914. 

See Fr. Pat . 430,947 of 1911 ; this J., 1912, 499—T. F. B. 

Manufacture [sterilisation and purification ] of sugar. Eng. 
Pat, 29,524. See XVII. 


XU.—FATS; OILS; WAXES. 

Palm oil; Mechanical separation of -. W. Kemner. 

Verhandl. Olrohstoff-Kommission der Kolon.-Wirtsch. 
Komitees, 1913, 1, 17—22. 

By the native method of separating the oil from the p&lm 
fruit in the Cameroons (viz., heating over free fire and 
hand expression) it, is estimated that 10 men can produce 
about 400 kilos, ot pclm oil in a month, so that about 


22,000 natives would be required for the year’s production 
of about 13,000 tons of palm kernels and 3600 tons of 
palm oil. In Haake’s process, introduced in 1907, the 
fruit is broken up, repeatedly heated with hot water, 
and expressed, and the fragmentary residue of shells 
separated from the kernel pulp by centrifugal force. 
On the average 16 kilos, of oil and 14 kilos, of kernels 
are thus obtained from 100 kiloB. of fruit, and 16 to 20 
men can deal with 4 to 6 tons of fruit a day. The 
quality of the oil is similar to that produced by 
the native process, but the high proportion of free 
fatty acids (sometimes over 30 per cent.) renders 
the product only suitable for soap or candles. The oil 
is inferior to the best native soft Lagos oil. The process 
recently introduced into the Agu plantation in Togo 
gives much better results, the proportion of free fatty 
acids being usually below 8 j>er cent. In this process 
the entire fruit, after removal of-the central core, is heated 
for some time at 100° C.. within two hours of gathering, 
and is then mechanically pounded and expressed once 
only. From 16 to 17 per cent, of palm oil and 10 to 11 
r cent, of kornels are thus obtained. The preliminary 
ating checks the formation of free fatty acids during 
the expression, though it probably causes a loss of aroma 

*—C. A. M. 

Palm oil as an edible fat. F. Hupfeld. Verhandl. Olroh- 
stoff-Kommission der Kolon.-Wirtsch. Komitees, 1913 
1, 23—30. 

Palm oil containing only 7 per cent, of free fatty acids 
fotchos M.25 per metric ton, (24s. lOJd. per ton) moie 
than nil containing 12 per cent, of free acids, and a premium 
of M.2.50 per metric ton (2s. Od. per ton) is offered by oi.e 
Gorman firm for each reduction of 0*6 per cent, below 
12 per cent, of free fatty acids. Now that it is possible 
to produce palm oil with a smaller proportion of acidity, 
it is suggested that a distinction should be made between 
ordinary palm oil and “edible palm oil,” and that the 
latter should contain not more than 8 per cent, of fiee 
acids, 0-5 per cent, of dirt and 0*6 per cent, of water. 
Then would bo no difficulty with regard to the German 
Customs, since such palm oil would not be suitable as such 
for food, but only for the manufacture of edible fats. 

—C. A. M. 

Para rubber seed [o*7] ,* Utilisation of -. Bull. Imp. 

Inst., 1913, 11, 661—569. 

The results of examination of further wimples of Para 
rubber seed, oil and oil-cake aro givon (see also this J., 
1905, 1117; 1907, 764; 1910, 35; 1911, 755, 1265). 
Samples of oil wore submitted to several paint and varnish 
manufacturers who stated generally that the oil was 
suitable for use in paints and varnishes, although it dried 
more slowly than linseed oil. A sample of the oil which 
caused “ feeding up ” of the paint, was found to have 
high acidity (acid value about 41); the “ feeding up ’* 
of the paint appeared to be due to the free acid, as the oil 
when ground with whito lead gave a stiff pasty paint, 
while the oil from which free acids had been removed 
gave a fluid paint. The oil appeared to be unsuitable 
for linoleum manufacture (cf. this J., 1914, 33), but could 
bo used for the production of soft soap. The general 
conclusion was that tho oil is less valuable than linseed 
oil for paint manufacture but that it should fetch from 
25s.—30s. per cwt. (July, 1912). Small experimental 
consignments of oil, seed, and cake have been sold already 
in the United Kingdom. A sample of Para rubber seed 
cake contained : moisture, 8-75; crude protein, 30*19; 
true protein, 24*85; fat, 8*71; starch (by diff.), 41*74 ; 
fibre, 5 01; and ash, 6*60 per cent., corresponding to a 
nutrient ratio of 1 :2 0, with 139 food units. The cake 
was free from alkaloids or saponin, but cyanogenetic 
glucosides were present in the above sample in quantity 
equivalent to about 0*02 per cent. HCN. Feeding trials 
on a fairly extensive scale were carried out at the South- 
Eastern Agricultural College, Wye. Sheep refused to eat 
the cake even when admixed with other foods. The cake 
produced a laxative effect when fed to young cattle 
at the rate of 5 lb. por diem, but dairy cows consumed 
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14 lb. per diem without any injurious effect upon the 
milk or butter produced, while satisfactory increases in 
weight were obtained. Trials on a larger scale are 
considered neeosaary to determine more exactly the value 
of Para rubber-seed cake as a food for cattle._R. G. P. 

Oil seeds and oils ; Some new or little known -. Bull. 

Imp. Inst., 191.3, 11, 559—574. 

Safflower (Carthamus tinctorxus L.) from Nyasalar.d. The 
seods contained 29-6 per cent, of oil and 5-7 per cent, of 
moisture. Oil seed crushers reported that tho feeds 
contained rather more moisture than is usual in average 
quality Indian seed, and would be worth about £7 10s. 
per ton in London (Fob., 1913). “ Raina ” seed (Amooru 
Rohituka W. and L.) from Bengal. The tree yielding t hero 
seeds is an evergreen growing in Northern and Eastern 
Bengal and Assam whore tho oil is used locally for burning, 
and medicinally. Tho seeds wore roarly spherical, 
brownish-black with a pale brown hilum, and consisted of 
a thin brittle husk which adhered to tho komol; weight 
of 1 seed about 0-7 grm. Two samples of seed contained 
42-5 and 43-5 por cent, of oil respectively. Tho oil was 
viscous, clear, and yellow brown ; it had an unpleasant 
smell and bitter taste. Sp. gr. at 15° ('. 0-929—0-931 ; 
saponification value, 193 0—192-3; iodine value, 131-7— 
132-5; Hohner valuo, 92-4; unsaponifiable matter, 
1-2 ]>or cent.; Reichert-Meissl value, 1-2 ; solidif. pt. 

<>f fatty acids (titor test), 32-4° 0. The oil would be suitable 
for soap-making. Tho residual cake, could bo usod only as 
manure on account of its bitter taste. Nominal value 
of seed £9 por ton in tho United Kingdom (April, 1913). 

“ Taramani ” seed (Bruca saliva Mill.) from India. This 
Cruciferous plant is extensively grown as a gicon fodder 
m India, whore tho seed oil is used as an illumiuant and 
as an edible oil, tho cake being used as eatllo food. Tho 
seed is occasionally imported to the United Kingdom 
as a substitute for rape seed. Tho very small seeds 
(100 weigh only 0-25 grm.) were dark brown or dark groy 
and yielded 30-8 per cent, of dear yellow oil with a slight 
mustard-like odour and taste. Sp. gr. at 15° (’., 0-915; 
saponification value, 175-7 ; iodine valuo, 101-6. Tho oil 
could probably be usod as a substitute for rape or colza 
oil. The seeds contain rather loss oil than rape t-egd 
and wore valued at. 40s. per quarter (4161b.) in London 
when rape seed was at 49s. 3d. j>er quartet. “ Panang " 
seed ( Oalophyllum Inophyllum) from Bengal. The seeds 
were brownish black, almost sphorical, J—1 inch in 
diameter and consisted of an easily-broken shell sur¬ 
rounding a round, soft, whitish komel which weighed i 
about 4 grms. The kemols contained 13 por cent, of { 
moisture and 55 per cent, of viscous, groon, bitter oil. 

A large sample of kernels from Bengal contained 3-3 
p< r e<nfc. of moisture and 71-4 per cent, of oil having the 
sp. gr. at 15° C., 0-950 ; acid value, 45-9 ; saponification 
value, 193—-203; iodine value, 97-7. Offset d crush' rs 
stated that the oil was excellent for soap-making and that 
the kernels would be worth £16 per ton. Tho residual cake 
is bitter and therefore would only bo suitable for use us 
manure. A sample of tho oil prepared in Fiji (“ Ndilo " 
oil) was of deep blue oolour, probably owing to contact 
with an iron vessel during preparation, as tho oil con* 
tamed iron and it is known that iron compounds give a 
blue colour with oils of Cabphyllum species. “ Nahar ” 
seed ( Mesua ferrea L.) from Assam. The seeds were brown 
and generally poar-shapod ; they consisted of a shiny, 
hrittlo, woody shell containing ft single buff-coloured 
komol. Shell, 34 per cent., kernel 56 per cent. Tho 
kernels contained 76 per cent, of reddish-brown oil with a 
sweetish smell and slight bitter taBte. The oil became 
so mi-solid on standing at 15° C. Sp. gr. at 15° C., 0-935 ; . 
saponification value, 204; iodine value, 90. The oil i 
should be worth about £25—£27 per ton in the United 
Kingdom (July, 1913) for use in soap-making. The 
rosidual cake is bitter and probably poisonous (cf. Bull. 
Inst. Botan. Buitenzorg., 1904, 21, 4); it would only 
bo of value as manure. The whole seeds would be worth 
£10—£11 per ton, the kernels £17—£18 per ton. Telfairia 
pedata' (Hook) seeds from Uganda. The kernels contain 
n ® arl y 63 per cent, of viscous reddish-brown oil. The 
shells contain a bitter principle* which contaminates the 


oil when the whole seeds are crushed and no machine haa 
JJJ* „ doviaed to* removing the shells (see this J., 1912, 
692, 731). “ IUipi ” oil {Bassia latifolia) from Mauritius. 
Ims was a paBty yellow fat with a slightly rancid taste, 
of somewhat softer consistence than that of samples of 
I*, to/t/o/ia fat previously examined. Sp. gr. at 100°/15° C., 
0-861; acid value, 20-3 ; saponifloat ion value, 196-2 ; 
iodine value, 52-6. The fat would be suitable for soap¬ 
making but probably not for odible use. It would 
probably bo better to export tho kernels as there is a large 
market for such material at about £11 per ton. Peniadeema 
buiyracea (Don) fruits and kernels from West Africa. 
The fruits were lemon-shaped, about 5 to fl in. in length, 
2$ to 3£ in. in diameter, and of dark brown colour. Each 
fruit contained about 8 kernels imbedded in dark coloured 
pulp. The fruits yielded 37 to 41 per cent, of moist kernels 
of irregular shape, about in. long and 1 in. in diameter. 
On drying in air the kernels lost up to 74 per cent, by 
weight. The fat content of the air-dried kemols was very 
variablo, probably owing to imporfect drying and differ¬ 
ences in degree of ripeness, results varying from 7*0 to 
40 per cont. being rocorded. The fat was of pale yellow 
colour and had a pleasant taste and smell. Rp. gr. at 
100°/15° 0-857 ; acid value, 3-1 ; saponification valuo, 
186; iodine valuo, 46-5. Tho residual cake is of no value 
for cattle feeding. Kernels in good dry condition should 
bo worth £8—£10 per tor. “ Gru-grv ” nuts (Acrocomia 
sr.leromrpa) and kernels from the West Indies. The 
gru-gru palm is a native of the West Indies and South 
America and is widely distributed in Trinidad but does not 
usually occur in such abundance as to enable kernels to 
bo exported commercially, while there is a local demand 
for kernols for edible urc (cf. this J., 1914, 9). This palm 
also occurs in Grenada, St. Vincent, St. Lucia and the 
l^ooward Islands. Tho nuts had a hard brittle, woedy 
Nhell about | in. in thickness; tho korncls resembled oil 
palm kernels (Blieis gnineensis). Trials showed that 
the nuts could bo shelled fairly well by a palm nut cracking 
machine. Tho kernels contained ubout 7 por cent, of 
moisture and 56—57 per cent, of fat resembling cocoanut 
and palm kernel oils. Sp. gr. at 100 o /15°C., 0-868; 
acid value, 1-5; saponification value. 255; iodine value, 
16—21 ; Reichert-Meissl value, 5-7—6-8 ; Polensko valuo, 
1(H)—-12-6 ; solidif. pt. of fatty acids (titer test), 20*5° 0. 
I'ho kernels should fetch about the same price as palm 
kernels if exported in fair quantities.—R. G. P. 

Drying oils; Note on the insoluble bromide test for -. 

J. A. L. Sutcliffe. Analyst, 1914, 89, 28—4)0. 

The method for the determination of the amount of 
insoluble brominated glycerides resulting from tho bro- 
mination of Unset d oil has led to such variable results, 
according to the conditions of experiment, that tho value 
of the test, has been called in question. The author 
recommends the following procedure as giving standard 
results : One grm. of the oil in a tared flask is dissolved in 
40 c.c. of redistilled ether, 5 c.c. of glacial acetic acid are 
added and the contents of the flask cooled to about 11° C. 
Bromine iB added, drop by drop, with constant shaking, 
until an excess is indicated by a red colour. The closed 
flask is allowed to stand in water over-night. Tho liquid 
is filtered through ft Gooch crucible having a disc of filter- 
paper over the asbestos. The precipitate is retained in 
the flask as far as possible during the first three washings, 
each with 10 c.c. of cooled ether, and iB transferred to the 
crucible with the two last washings. The crucible and 
the flask are dried for 3 hours in the water-oven and 
weighed. Finally the melting point of the insoluble 
bromides is determined ; in the case of linseed oil this 
should be 141°—144° C. Tho percentage of bromide 
obtained is related to the iodine value of the oil graphically 
as a straight line, which may be expressed bv the formula : 
ner cent, of bromide=(0*63 iodine value)—78*0. 

1 --J. F. B. 

Fat from ike seeds of Trickilia snbeordata. J. Ostling. 

Ber. dents. Pharm. Gen., 1913, 28, 667-671. 

Thi seeds of the German E. African tree, Trickilia subcor- 
data yielded 55-7 per cent, of a fat consisting in the main of 
palmitin and stearin with a little olein, and glycerides of 




148 


[M. 1014. 


Cl. XUL—PAINTS; PIGMENTS; VARNISHES; RESINS. 


butyric and other volatile fatty acids. The fat had the 
following characters :■—M. j»t. 45° C. ; solidif. pfc. (not 
sharp), 30°—24° C.; acid value, 39 0 ; saponif. value, 
291*5 ; iodine value, 39*94 ; Reichert-Meissl value, 3*3 ; 
m. pt. of fatty acids, 54"—55° (I. ; solidif. pt. of fatty 
acids, 51*5 ; and iodine value of fatty acids, 42*45. The 
fat is suitable for the manufacture of soap and candles. 

('. A. M. 


Iodine in oils ; Detection and determination of small 
quantities of —. (!. Fcndler and \V. Stulier. 2. 
physiol. Chcm., 1914, 89, 122—132. 

Twenty-five grains of the oil arc sajionifu d in a platinum 
dish, with 50 c.e. of alcoholic potassium hydroxide solu¬ 
tion (14 grins. KOH and 70 c.e. lileohol per 100 c.e.). 
After evaporation of the alcohol, the soap is carefully 
charred over a rose burner and the char ground 
and carefully heutid again until the greater part has 
lieen burnt. The residue is treated with hot water, 
cooled, filten d and washed with cold water so long as the 
washings are alkaline. The liltrate (about- 150 c.e.) is 
treated with 50 c.e. of dilute sulphuric acid (about 24 per 
cent.) an<l 20 c.e. of a 10 per cent, solution of potassium 
bichromate, and shaken with successive small quantities 
of carbon tetrachloride (altogether about 10 -15 c.e. in 
the case of cod-liver oil). The united extracts arc washed 
with water and I he washings shaken with a fe w e.e. of carbon 
tetrachloride which is afterwards mixed with the main 
extract and titrated witli A’/IOO sodium Ihiosulphate 
solution until colourless ; no indicator is required. Minute 
traces of iodine (e.g., 0*0005 per cent, of the oil) are lx*st 
determined by colon metric comparison of the carbon 
tetrachloride extracts. All reagents should he tested by 
a blank experiment.—.T. U. L. 

Soaps : Determination of free eaustit alkali in -. 

E. Bosshard and W. Huggcnberg. 2. angew. ('hem., 
1914, 27,11—20. 

This following modification of the method of Davidsohn 
and Weber (Seifensiederzeit., 1907) is rapid and gives 
accurate results : Five grins, of the soap are dissolved in 
100 e.e. of 50 per cent, alcohol on the water-bath, the solu¬ 
tion rapidly cooled in water, the soap precipitated witli 
15 to 20 e.e. of 10 per cent, barium chloride solution, and 
the free alkali titrated with A T '40stearic acid solution, after 
the addition of 2 to 5 e.e. of a-naphtholphthalcm solution 
as indicator. The stearic acid solution is prepared by 
dissolving 7*1 gnus, of stearic acid in 1000 e.e. of absolute 
alcohol, filtering and standardising against alkali, whilst 
the indicator consists of 0*1 grm. of a-naphlholphthalein 
in 150 c.e. of alcohol and 100 c.e. of water. For the 
determination of alkali carbonate a second portion (5 
grins.) of the soap is dissolved in 100 e.e. of 50 ]K*r cold. 
alcohol, and titrated in the cold (without precipitation of 
the soup) with the stearic acid solution with phenol- 
>hthftlein or a-naphtholphthalein as indicator. If the 
iquid remain colourless even on boiling, free fatty acids 
are present, and may be titrated with A’/10 alcoholic 
alkali. The amount of free caustic alkali that escapes 
determination by this method does not exceed 0*01 per 
cent, when the total free caustic alkali is less than 1 0*1 
per cent, or 0*025 per cent, for amounts !>elow 0*2 per 
cent.—f\ A. M. 

Patents. 

Molten fats and sueh-like substanns ; Cooling -. G. .T. 

Lemmons, London. Eng. Pat. 1924, Jan. 23, 1913. 
The melted fat, etc., is exposed to a blast of compressed 
cold air, the sudden expansion of which abstracts heat 
from the fat and causes rapid solidification.— C. A. M. 

Fat-melting apparatus. L. Wright, Loudon. Eng. Pat. 

5797, March 8, 1913. 

The fat is melted in a horizontal steam- or water-jacketed 
tank, provided with a shaft carrying beaters, and with 
steaming devices and chambers at each end to receive the 
melted fat;— C: A. Mi 


Lubricating grease which may be used for preventing and 
removing incrustations from steam boilers. J. OHveras, 
Barcelona. Eng. Pat. 17,288, July 28, 1913. Under 
Int. Conv., July 20, 1912. 

The grease consists of a mixture of animal fat ( e.g ., 100 
parts of pig or horse tallow), lampblack (3 to 10 parts), 
and benzene (1 to 5 parts).—0. A. M. 

Soap ; New - and process of making same. 0. Billing, 

Leytonxtone. Eng. Pat. 27,572, Nov. 30, 1912. 
Potabhtum or ammonium monoborate (prepared e.g., by 
adding a slight, excess of potassium hydroxide solution to 
a solution of Isirie acid) or a mixture thereof, is added to 
the soap, with or without further addition of alkali. 

—C. A. M. 

Soap , soap powders , cocoa, chocolate ; Apparatus applicable 
for use in the manufacture of - and analogous pro¬ 

cesses. K. B. Edwards, Borkhamsted, and H. Ranee, 
Watford. Eng. Pat. 4G54, Feb. 24, 1913. 

The substances are heated, mixed, dried and yx»wdered 
in a vessel provided with a heating and cooling jacket, 
and with blades rotating on shafts in such a way as to 
propel the mixture from the ends to the middle of the 
vessel. A. M. 

Soap. A. Kreut zinger and E. Juenger, London. Eng. 
Pat. (9191, March 18, 1913. 

A soap, preferably in powdered form, is made from a 
mixture of sawdust (say. 200 or 400 parts), powdered soap 
(200). calcined soda (150), pumice stone (150 or 350), 
potato meal (50), and c halk (50).—0. A. M. 

Cleansing purposes; Preparation for -. H. F. Slack, 

West. Bridgford, Notts. Eng. Pat. 8934, April 10, 
1913. 

A caste miscible with water is obtained by incorporating 
an organic solvent such as benzene, toluene or other hydro¬ 
carbon or mixture thereof (with or without carbon tetra¬ 
chloride or other substituted hydrocarbon) with a neutral 
potash soap in the proportion of about 20 to 60 per cent, 
or more. The composition may bo prepared by dissolving 
melted stearic acid in the organic solvent, adding sufficient 
potash solution at 60° <’. to form a soap, and stirring the 
mixture with a strong solution of ammonia until a homo¬ 
geneous cream is obtained.—('. A. M. 

Shaving compositions ; Manufacture of -. J. Jellinek, 

Vienna. Eng. Pat. 10,222, April 30, 1913. 
Vaseline oil (say 20 to 30 grain.), ether (10 grins.), and 
shaving soap (2 to 5 grins.) are emulsified with a solution 
of borax (say 20 grms. per litre), with or without addition 
of scent.—('. A. M. 

Fatty acids and glycerin ; Process of manufacturing -. 

E. Twitehell, Wyoming, Ohio. U.S. Pat.. 1,082,(562, 
Dee. 30. 1913. 

See Fr. Pat. 45(5,956 of 1913; this J., 1913,1119.—T. F. B. 

Fatty substances from oil; Manufacture of solid -. 

J. Schlinek. Hamburg, Germany. U.S. Pat. 1,082,707, 
Th e. 30, 1913. 

See Eng. Pat. 8147 of 1911; this J., 1911. 1322.—T. F. B. 
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Prussian blue ; The. constitution of -. P. Woringer. 

J. prakt. Chem., 1914, 89, 51—68. 

The author advances the view that Prussian blue is a 
ferrous ferricyanido. contrary to the opinions of K. A. 
Hofmann (this J., 1904, 1209; 1907, 199), and E. MfllleT 
(J. prakt, Chom., 1909, 79, 81, 80, 153; 1911, 84, 353), 
who state that it is a ferrocyanide; the Iftttol* holding thlrt 
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the same produot must result whether by reacting on a 
ferric salt with a ferrocyanide or on a ferrous salt with a 
ferricyanide. The first step in the reaction between 
ferric chloride and potassium (or sodium) ferrocyanide 
appeared to bo the formation of the soluble product, 
KFc(FoCy e ), which in the presence of an excess of ferric 
salt suffered further change :— 

3KFe(FeCy # )+FeCl 1 -Fe 7 Cy J8 + 3KCI, 

the tendency of the reaction in a right-handed direction 
being influenced by the excess of iron salt. For the forma¬ 
tion of the soluble potassium blue compound an excess of 
ferrocyanide was required. In attempting to form it by 
the use of exactly equimoleeular quantities of feme 
chloride and potassium ferrocyanide, the ratio of extra- 
riwlical to intra-radical Fe in the product was not exactly 
1 ; 1 but 1*00 : 1, and the filtrate contained potassium 
ferricyanide, and not ferrocyanide. With an excess of 
ferrocyanide, also, ferricyanide waH found in the filtrate, 
but the ratio of extra-"to intra-radical Fe in the blue 
compound was exactly 1 : 1. More ferricyanide was 
found in the filtrate the'greater the excess of ferrocyanide 
used. These facts indicate that simultaneous oxidation 
and reduction of the ferrocyanide and the ferric halt, take 
place thus :— 
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Very careful decompofi ion of Pmssion blue with alkali 
showed that alkali ferricyanide was formed, which, 
however, is ieadily reduced to alkali ferroeyanid' 1 bv the 
ferrous hydroxide also formed, unless special precautions 
be taken. Almost quantitative separation of ferri- I 
cyanide was obtained and the relationship was not I 
disturbed by using a blue previously treated with hydrogen | 
peroxide.—J. B. j 


Copal from the Congo, iAmont. Hoy. Bot. (Jard. Kow. 
Bullotin, 1913, [5], 194. 

This resin is derived in the Congo from Copaijrra demeusei 
and other trees of the leguminous family. It is found 
chiefly in marshv forests bordering rivers. Two kinds 
of rosin are found : fresh copal, collected from the trees, 
and fossil copal, dug up from trees in decay, sunk under 
the soil. Before exporting, it is divided into parcels 
hard and soft. The former is treated with a solution of 
caustic soda of one per cent, strength for half an hour and 
then washed in water and dried in the sun. The softer 
copals of whitish or yellow texture and of recont formation, 
are simply scraped, before packing. Exposed to the air 
for a certain time they become clearor and harder. J no 
Congo go pal is classified in the Antwerp market under 
live heads (1) Sorted, white, best quality. (2) Sorted, 
clear, transparent. (3) Assorted, less transparent. (4) 
Somewhat opaque. (5) Not sorted. The exports during 
the last eight years are as follows .—1904, 938-0 metric tons; 
1905, 754-0 ; 1906, 912-3 ; 1907,1060-3; 1908, 1608-9 ; 
1909,826-5; 1910,975-5; and 1911, 2138-8 metric tons. 

The price at Antwerp varies from 6d. to Is. 3d. per lb. 
The kind most valued is that which is hard, transparent, 
and with a fracture like glass. 


groups (formaldehyde, etc.L the reaction appears to hare 
been carried out in aqueous solution. The authors 
havo found that by working with anhydrous substances 
(phenol or the like and hexamethylenetetramine) the 
process is considerably simplified, more uniform products 
of higher dielectric strength are obtained, anil the solo 
by-product of tho reaction is ammonia. If 12 mols. or 
more of phenol lx* used for 1 mol. of hexamethylenetetr¬ 
amine, the reaction is very rapid on heating, the nitregan 
of the hexamethylenetetramine is evolved quantitatively 
as ammonia, and the reaction-product consists of a soluble 
resin consisting of 13 phenol residues connected by 12 
methylene groups (phenylendeka-saligenosaligenin, 

(|.<‘(,11 4 (>H), dissolved in excess 
of phenol. The reaction appears to piooood in stages and 
aminosahgenosaligonin, NH 2 .(Tf 2 .(^t-^'Wi-<h(\H 4 OH, 
has boon isolated as an intermediate product. The 
soluble resin has properties practically identical with 
those of Baekeland's “ Novolak ” (see TiObach, this J.. 
1913, 559). WIl.ii less than 12 mols. of phenol per mol. 
of hexamethylenetetramine are used, the reaction product 
changes in character, becoming harder and more brittle 
as the pn portion of phenol is diminished, until with 
6 mols. of phenol, a hard, dense, transparent resin, with a 
tensile strength of 4000—5200 lb. per sq. inch is obtained, 
which softens very little even at high temperatures. By 
ho working that the evolution of ammonia pri needs slowly, 
a. homogeneous solid product can he obtained, whilst 
by heating rapidly, e.g. to 180° (\, a spongy mass is 
produced, which can lie more readily pulverised : the 
fine powder yields a tramq»arent homogeneous solid of 
maximum mechanical strength, highest dielectric pro- 
forties, and chemical inertness when pressed in hot moulds 
under a pressure of 4- 6 tons per sq. in.—A. S. 

I’atknth. 

7 ’aint# ; [Jhmp-prooJ and Jire-proof ]- . A. McKochnie, 

London. Eng. Pat. 228, dan. 3. 1913. 

A kkhin (e.g. colophony) and a basic substance, such 
as lime, are ground separately, and then mixed and 
meor|K>rftted with piraffin oil (with or without boiled or 
raw linseed oil or other medium) and a pigment. Or the 
rosin and paraffin oil may bo separately heated, mixed 
with tho pigment, and added to the lime, which has been 
made into a paste, before grinding.— V. A. M. 


While lend : Method of making -. A. S. Ha mage, 

Buffalo, N. Y., U.S.A. Eng. Pat. 17,857, Aug. 5, 1913. 

A HASH’ carbonate of lead is prepared by the interaction 
of lead sulphate and an alkali carbonate in insufficient 
quantity to convert the whole of the sulphate into 
carbonate, and the resulting product is treated with 
an alkali hydroxide.—I'. A. M. 


Lead jnijittsnf*; Manufacture of -. 0. D. Holley, 

Assignor to Acme White Load and Color Works, Detroit, 
Mich. U.H. Pat. 1,082,953, Dec. 30, 1913. 

“ Bash lead oxide ” is boiled with a dilate aqueous 
solution of an alkali nitrate (containing a small proportion 
of nitric acid if metallic lead is presont), tho mixture 
evaporated to drynoss and tho residue heated in a furnace 
to produce massicot.-—W. E. F. P. 


rayons ; Process for producing a substance for manu¬ 
facturing water■ and temperature-proof coloured marking 

chalk or pencils, artists' -- and the like. A. Herda, 

Iscrthal, Austria. Eng. Pat. 12,109, May 24, 1913. 
wax, such as candle wax (48 per oent.) is melted, 
lixed with a pigment (54 per cent.), and oast in suitable 
[Oulds such as paper tubes. (Reference is direoted to 
ng Pats. 2493 of 1877. 2430 of 1878, 3762 of 1881 and 
I 182 of 1902.1—E. W. L. 


'.tsins; Synthetic -. L. V. Redman, A. J. Weith, 

and F. P. Brook T T "'> 1fn " Ilham- 1914. 6. 3—In. 


In all of the methods hitherto described for the preparation 
of art iiicial rosins by tho condensation of phenolic com* 
pounds with compounds containing aetive methylene 


Rosin and turpentine from wood ; Process of obtaining 
C. Howard, New York. U.8. Pat. 1,082,526, Dee. 30, 
1913. 


Comminuted coniferous wood is subjected to the action 
of a vacuum and than treated under pressure with S 





ISO 


Cl. XIV.-INDIA-RUBBEB; GUTTA-PERCHA. 


[Feb. 10,1914. 


•olvent of rosin, t.g. turpentine. During the treatment 
the charge is agitated by means of currents of heated 
air under pressure, introduced in a downward direction, 
and the pressure is alternately increased and diminished. 

—A. S. 

Turpentine and resin extractor. .T. H. Castona, Moss 
Point, Assignor to CaBtona Improvod Process Co., 
Gulfport, Miss. U.H. Pal. 1,083,802, .Tan. 6, 1914. 

The apparatus comprises a vertical cylinder containing 
a cage for the material to be extracted, with a space 
outsido the cage for the discharge of volatile products, 
a heating chamber at the bottom of the cylinder a central 
vertical steam pipe within the cago, and a space above 
the hoating chamber to receive the extracted resin. 

—(*. A. M. 

Resinous compound; Proems of producing o -. 

Resinous compounds. D. Whipple, New York, Assignor 
to Standard (.’homieal Co., Bayonne. N.J. U.S. Pats. 
1,083,108, 1,083,169 and 1,083,170, Dec. 30, 1913. 

(1) Resin is heated in the piesoneo of moistuie to about 
135° C. so as to breik up the complex turpentine products 
and volatilise the same together with the volatile organic 
acids, then the temperatuio is raised to 140° C. and 
the residue treated with an oxidising agent, e.y. a current 
of dry air. (2) Claim is made for resin derivatives in the 
form of a soft non-drying, plastic,gummy niasH,of sp. gv. 
about 0-98, and having a high electrical resistance. (3) An 
insulating composition consisting of a soft, non-drying, 
plastic resin derivative and a non-drying, non-oxidising, 
unsijKinifiablo oily resin derivative.—A. S. 

Resin-soap and resin; Manufacture of -. J. 

Aktschourin, Aktschourin-Tupik, Russia. Eng. Pat. 
27,890, Dec. 3, 1912. 

See Gcr. Pat. 257,015 of 1912 ; this J., 1913,499.—T.KB. 

Oil varnish substitutes from animal oils ; Process for the 

manufacture of -. W. Kaempfe, Grossenhain, 

Saxony. Eng. Pat. 0403, March 15, 1913. Addition 
■ to Eng. Pat. 15,012, Juno 27, 1912. 

See Addition of April 1, 1913, to Fr. Pat. 445,505 of 1912 ; 
this J., 1913 983.—T. K B. 
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Caoutchouc; Addition reactions of -. F. Kirchhof. 

Kolloid-Zeits., 1914, 14, 35 43. 

It was Bhown previously (see Hub J., 1913, 799) that 
vulcanised rubber behaved differently to raw rubber 
when oxidised by air or oxygen ; In sides differences in 
the velocity of oxidation, the vulcanised rubber behaved 
as though only one double linkage was present in the 
G l9 H 16 -molecule. Experinu nts with different kinds of 
raw rubber have now shown that these win n treat* d with 
air carrying sulphur ehloiide or bromine vapour also 
behaved as though the C 10 H l9 -mol. eontaintd only one 
double linkage, products approximating to the comjiositfon 
CjoHjgSjCl, and C 10 H lfl Br, respectively being formed. 
On warming the dibromide or on carrying out the treatnu nt 
at 80° 0., a monobromide was form< d, with elimination of 
hydrobromic acid. Whe n solutions of rubber were 
treat*d with sulphur ehloiide. there was fiist a diminution 
of the viscosity of the solution, followtd by a continuous 
increase. In explanation of these faots the author 
develops a hypothesis base d on the assumption that in 
raw rubber the C l0 H l6 mols. are held loosely together by 
partial valencies, and that in addition reactions these 
are converted into full valencies with simultaneous 
addition of two atoms of halogen or the like. The greater 
reactivity of rubber in solution and the decrease of viscosity 
observed at first whin the solution is treated with sulphur 
chloride is considered to be due to depolymerisation of 
the caoutchouc wliich follows quantitatively in solution, 
hut only partially with solid caoutchotic, in which case a 


condition of equilibrium of opposing tendencies to depoly¬ 
merisation ana repolymeriB&tion results. In vulcanisation 
the chief action of the sulphur is held to be that of a 
catalytic (or condensing) agent causing the breakdown 
of the loosely-bound caoutchouc complex into stable 
condensed systems, probably with the foimation of titra- 
methylene rings ; in the suraequent ch< mical combination 
of sulphur, the isocyclic tetramethyle ne -ring is convirtul 
into a heterocyclic six- or sevcn-memberid ring by intio- 
duction of atoms of sulphur.—A. S. 


Rubber insulating compound : Tentative specifications and 
analytical procedure for 30 per cent. Htvea —. J. lnd. 
Eng. Chezn., 1914, 6, 75—82. 

The preliminary report of a joint committee appointed 
in Dec., 1911 by a group of manufacturers and users of 
rubber insulating compounds, including rt prese ntatives of 
the American Chemical Society and the U.S. Bureau of 
Standards. The specification is as follows: A 30 p<r 
cent, fine Para or smoked first latex Hevea rubber com¬ 
pound with mineral base shall be furnish'd, containing 
only rubber, sulphur, inorganic mineral matter, nnd 
refined solid paraffin or oeresin, and five from red had or 
carbon. The vulcanised compound shall conform to the 
following requirements, the figures represe nting percentage 
by weight of the whole sample : rubber, 30-—33 pe r ct nt. ; 
waxy hydrocarbons, not more than 4 per cent.; fre e 
sulphur, not more than 0-7 per cent. The permissible 
limits for other constituents and for specific gravity for 
compounds containing respectively 30 per cent. nnd 33 
per cent, of rubber arc as follows: for inteimediate 
rubber contents the pemrisEible .limits arc varieel in 
proportion. 



rcrmisslble limits : 


SO per cent.. 1 

33 per cent 


compound. 

compound. 


[ 

Max. 

| Min. 

j Max. 

j Min. 

HaponiUable aoestonc extract . ! 

1-35 

()•&;» 1 

1 1-fiO 

0-00 

UnsaiMminable reams . I 

0*45 

. — 

o-r.o 

- 

Chloroform extract,. 1 

0-1)0 

— 

100 


Alcoholic potash extract. j 

<k»:» 

— 

0-00 


Total sulphur* . i 

Specific gravity. j 

2-10 

1 -7.'» 

2*30 

1 07 


* The limit of total sulphur may he omitted at the option ol the 
piirnliasor. 


The acetone solutiem shall not fluoresce nnd the acetone* 
extract (60 c.c.) shall not be darker than a light straw' 
colour. The hydrocarbons present shall be* tolid, waxy, 
and not darker than a light brown colour. The ehlorofoi m 
extract (60 c.c.) shall not be darke r than a stiaw coloui. 
Failure to meet any requirement of the specification shall 
l»e sufficient cause for rejection. The specification slioulel 
be supplemented by clauses relating to tensile strength, 
elasticity, insulation resistance and dielectric strength. 
The method of analysis is described in minute detail, with 
illustrations of the grinding machine for the pre paration 
of the sample and of the extraction apparatus. In outline 
it consists in extracting 2 grin.-samples (20 mesh-size) 
with aoetone for 8 hours, anei the residue with chloroform 
for 4 hours. The final residue is saponified with alcoholic 
potash and the solution acidified and extracted with ether. 
The acetone extract is saponified with alcoholic potash 
and in the aqueous portion the free sulphur is determine d, 
whilst the unsaponifiable material is used for determining 
the waxy hydrocarbons and the unsaponifiable resins. 
The filling materials and total sulphur are determined in 
separate samples, the former by using first a mixture of 
terebene and xylene and then terebene alone to dissolve 
and remove the rubber, and the latter by fusion with a 
mixture of sodium peroxide and potassium carbonate, 
followed by precipitation as barium sulphate. Duplicate; 
determinations should agree within 0*01 for specific 
gravity, 0*05 per cent, for free sulphur, 0*5 per cent, for 
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fillers, free from sulphur, and 0-1 per cent, for the other 
constituents determined. The rubber is ascertained by 
difference. The committee desires to obtain the results - 
of experience with tho methods during the ensuing year 
and then issue a final report with any improvements 
found desirable.—A. 8. 

T 

Rubber; formic acid in Ike regeneration of . A. 
Dubose. Caoutchouo et Guttapercha, 1914, 11, 7944— 
7948. ^ 

In separating textile material from vuleanisid lubber, a 
although a partial separation may be effected mt chanically, n 
it is necessary to destroy the cellulose chemically. This » 

may be effected cither by strong acids, or by dilute acids o 

at a high temperature and pressure. The author describes 
the use of acetic and formio aoids; oertain solvents 
can bo found for ocllulose triaoctate and triformate, 
which do not dissolve rubber. If the esterification is 
continued however, products soluble in water are obtaim d, 
esters of oellobiose. Acetic anhydride is expensive and 1 
it is necessary to apply heat, In nee formic acid is prefer- ti 
able. The acid (90 per cent, stnngth) may be saturatid n 
with dry hydrochloric acid gas to aid the reaction. The t 

amount of acid used should be twice, the weight of the v 

waste material. At ordinary temperatures, aidi d by \ 

a little petroleum benzine, the reaction is over in about 1 

12 hours. The liquid first becomes viscous and opalcsct lit, 4 

and then mobile again. At 60°—70° C., the reaction is c 

over in 4 hrs. The rubber is then filtered off. washed and < 

dri-d ; t-lie properties of the product are stati d to be 
excellent.—H. E. P. ' 

Utilisation of Para rubber seed. Sec XII. 

Patents. 

Rubber milk or latex ; Apparatus for treating ——and 
sheeting the, coagulated product. L. Norzagaray, London. 
Eng. Pat. 29,309, Dec. 20, 1912. 

Over a smoke-producing fireplace is built a chimney 
consisting of rectangular metal sections, inch with the 
exception of the top one containing a rotating ffangid 
drum, a scraper and baffle-plates. Latex is supplu d to 
feed-rollers in the top section, and passes down thiough 
the chimney from drum to drum, being removed from 
each by a scraper. From the bottom roller the rubber is 
removed either by a fixed scraper, from which it passes 
between pressing-rollcis, or by means of one of a pair of 
corrugated rollers acting as a scraper. Baffle-plates ari 
provided to give the smoke the desirtd dmction up the 
chiinn *v.—E. W. L. 

Caoutchouc . Process for manufacturing sguthetre •- 

(!. K. F. L. Uioss, Bcvon, Norway. Eng. Pat. 1.1,828, 
June 14, 1913. Under lnt. Conv.. June 15, 1912. 

See Fr. Pat. 459,987 of 1913 ; this J., 1913,1104.—T. J. B. 

Caoutchouc substance and process of m“*«" 1 ' F .X^fabr 
Hofmann and C. Coutellc, Assignors to Farbinfabr. 
“f. Bayer und 0o„ Elberfcld, Germany. U.b. 
Pat. 1,084,333, Jan. 13, 1914. 

See Fr. Pat. 422,955 of 1910 ; this J., 1911, 637.—T. 1. B. 

Caoutchouc-like substances: V "L£ n burg 
mann, C. Coutellc,-K. Dclbriick, and K- M.uw 
Assignors to Farbrnfabr. vorm. F. feye^^ d 

1 , 084 , 336 ,T,oS,337, and 1,084,338, Jan. 13, 19 J*' 

See Eng. Pat. 6642 of 1911; this J., 1911. 969.—T. F. . 

Vulcanised froth; Process of 

See Fr. Pat. 430,473 of 1911 ; this J., »H, im.-T. F. B. 
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9. 28—32. 

The differences obtained in the tannin content on both 
new and spent material were well within the limits of 
accuracy of the method and indicated that tho copper 
flask and extractor had no appreciable effeot. In the 
case of new materials the average difference per deter- 
mination was 0-0125 per ei nt. higher with glass than with 
oopper and with spent materials 0-046 per c< nt. higher with 
copper than with glass.—D. J. L. 

Vegetable tannins: Qualitative differentiation of——- 
E. Sti tuny. J. Amor. Leather Chorn. Assoc., 1914, », 
19—25. 

LAtrrKMANN (this J.. 1913, 53) from his lest of precipitating 
tannin solutions with ammonium molybdate and ammo¬ 
nium chloride concluded that quobracho oxtracts con¬ 
taining no pyrogallol tans (formaldehyde test) ml no 
wood-pulp (aniline tost) could be regarded ns adulterated 
with mangrove if tho molybdenum figure (weight of 
precipitate from 100 grins, of tannin) was highor than 30- 
40 Tho author in conjunction with (.. D. Milkinson has 
confirmed Lnufmanu’s results. Mangrove can also be 
dotoctod when mixed with sulphiled quobracho, but the 
variations of the figure obtained for quebracho and 
sulnhited quebracho lessen t he valuo of tho test, Bulphil od 
quebracho extracts yield figuros from 5 to 37 aocording to 
the extent of the sulphiting. A strongly sulphited que¬ 
bracho extract (Mo figure 5) can be adulterated with 20 
per cent, of mangrove (Mo figure 125) without reaching 
tho limit of 30. A schome is given for the qualitative 
determination of vegetable tannins in which three mam 
groups are formed according as precipitation is complete, 
partial, or absent on boiling with formaldehyde and 
hydrochloric acid.—D. J- L. 

fanning materials ; Veterminalion of pentoses in-— 
with special reference to quebracho and mangrove extracts. 
J L. vail Gijn and H. van dcr Waerdon. Collegium, 
1913, 639—645. 

Quebracho extract was found to bo almost free from 
and pentoses and contained no mothvlpentusos, 
'while mangrove extract contained a considerable quantity 
mothvlpentoscs. With mixtures of quebracho and 
mangrove extract it was possible to dotecUO 


cent of mangrove extract could oo aeieciou. 

ing effect of the sulphite could be ' ,rnv “ n, .^ * ) > g T tt ^2 
iodino Tho following method (seo this J., 1901,396 .1902, 
875 1905, 212; 1911, 242, 1181 ) therefore provides a 

rnli&ble test for mangrove in quebracho extract. 10 grins, 
d the sim ile are pLed in 2 distiUation flask with some 
glass beads and a little paraffin wax to prevent foaming, 
ft tho extract is sulphited, sufficient iodine to oxidito the 
'f the oxtraev I p hydrochloric acid 

r^ldet Z ° after bofflng gently for 16 mins 
under a reflux condenser, tho solution w distilled. Yo 
™ 10 - " of distillate obtained in 10 mins., 30 o.c. of 

12 .sir cent hydrochloric acid are added to tho distillation 

flask'ifrom » dropping funnel. DistiUation is .continued 

thn distillate gives only a pink colour with aniline 
“" ' t e h ° "y42o“. of distillate are sufficient ; tins 
Ts miie uptoaknown volume, filtered, and to an abau.it 
excoss (200 mgrms.) of phloroglucinol dissolved 
m 12 per oont. hydrochloric acid is added. After standing 
15 - 2 T hours tV precipitate is eeUec.od m a Cooch 
nrueiblo washed free from acid and weighed after drying 
’ t qg 0 —99° C Tho precipitate is then treated 
with 30 c o. of ! 96 per cent, alcohol at 60” 0 washed with 
of alcohol and weighed again after drying. The 

hL of weight represents* methylfuriural-phloTogluoide. 

'X chamte of colour on adding the phloroglucinol w 
« *y Septic and shows of itself whether a quebrecho 



(ftb. 10 , iOl 4 . 
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extract is pure. In that case the liquid becomes yellow, 
then green, and finally a black precipitate forms, leaving 
the supernatant liquid colourless. With a mangrove 
extract the colour is first yellow, then red and finally a 
rod precipitate is produced, turning brown on standing. 

—I). J. L. 

Mangrove ; The determination of -- in admixture with. 

other tanning materials. (i. A. Kerr. J. Amor. Leather 
Choni. Assoc., 1914, 9, 23—28. 

Thk test proposed is based on the production of furfural 
by distillation with hydrochloric acid and precipitation 
in the distillate with phloroglucinol. (See van Gijn tnd 
van dor Waerden ; preceding abstract.)-—!). J. L. 

Tone; Rendering •powdered - (phlobaphenes) soluble by 

hydrolysis with sulphurous acid and the action oj dextrin 
glucose on tnuri in-gln comuIm. E. O. Soinmerhoff. Col¬ 
legium, 1914, 3—5. 

PlJius hot solutions of quebracho extract proltably contain 
compounds of a starchy and ccllulosie character, which, 
on cooling, separate partly as the so-called phlobaplicues, 
but. under the prolonged action of sulphurous acid are 
hydrolysed to dextrin -glucose. The dext rin-glucose formed 
thus and also the glucose originally present act in a similar 
manner to cane sugar (this .J., 1913, 952) in that, on gentle 
warming, they rapidly render soluble sparingly soluble 
tannins. The action of sodium bisulphite in rendering 
soluble sparingly soluble tanning extracts becomes appar¬ 
ent only after 2—3 hours, hence secondary products must 
also influence the solubility of the extract. The mechanism 
of the action may bo as follows. The insoluble tannins 
(phloba phenes) are transformed into dextrin-glucose and 
hence are partly lost ah far hs tanning effect is concerned, 
as dextrin is only absorbed by hide to a small extenl. 
The action of cane sugar or glucose on tanning extracts 
becomes of more importance since nennt investigations 
have shown that tannins aio taken up as clucosides or 
other compounds containing sugar, the hydrolysis of which 
would lie retarded by addition of glucose. An objection 
to the addition of excess of glucose to a tanning extract 
is that- it chokes up the jmhoh of the hide in the earlier 
stages ; dextrin-glucose renders hide slimy. This corre¬ 
sponds with the effect, of sugar in preventing the setting 
of gelatin solutions. Since glucose is a strong anti¬ 
coagulant, a large quantity of a coagulating electrolyte, 
having a salting-out action, such as sodium sulphite, must 
be added to the extract, to compensate for this effect. 
Easily soluble extracts only produce fiat leather and should 
only be used in eases where a very light -coloured leather 
is required. Phlobaphcncs contain a yt How-red colouring 
matter which is very sensit ive to light. The ash of phloba - 
phenes in the pure state contains traces of heavy metals. 

— I). .1. L. 

Depilating ; Notes on -. A. Rogers. ,1. Amor. 

Leather ('hem. Assoc., 1914, 9, 42---52. 

Tub viow that, owing to tlio limited solubility of lime in 
water, there is no danger of destroying a jaick (if hides by 
using an excessive amount, is misleading as there is great 
danger of damage by improper lime treat incut.. On u 
practical scalo several packs of skins treated with 5 per 
cent, of lime showed 40 per cent, increase of weight and 
absorbed 1*3 }>er cent. Cat) in 2 days ; with 10 per cent, 
of lime there was a 50 per cent, increase of weight and 
3 05 per cent. Cat) absorbed. A now lime luis a greater 
solvont effort on hide substance than an old lime, and a 
pack of skins treated with a fresh lime every day for 
sevoral days lost much more hide substance than one 
remaining in a liquor improved by addition of Iho same 
amount of lime. Records of pack weights at. different 
stages of liming showed that the greatest weight occurred 
on the fourth day ; the decrease following the fourth day 
was due to loss of hair. A typical increase in weight ol 
samples freed from hair and depilated with 5 per rent.,of 
lime made fresh every day (A), and from a series treated 
with 5 per cent, of lime made up to strength every day (B) 
was as follows :— 


Percent ago increase after 1 day. 

„ 2 days. 

I, > i• 3 ,, .... V . 


Totals 


A. 

B. 

42-10 

42-98 

2-00 

2-10 

4-14 

4-10 

1-30 

1*41 

1-70 

1-70 

0-30 

3-00 

52’14 

5.V84 


Estimations of lime and ash in the hides gave the following 
results 




A. 


B. 


\h)i. 

Cal) in ash. 

Ash. 

CaO in ash. 

Originally. 

0(10 

33-07 

0-51 

32-80 

After 1 day_ 

3 15 

50-82 

3-H 

50-01 

.. 2 days.. .. 

3-30 

74-45 

3-71 

78-08 

,, 3 .. 

4-25 

70-58 

4 10 

80-40 

4 . 

4-52 

78-40 

4 -50 

00-04 


4-21 

80-00 

4-81 

80-07 

,, 0 .. 

f» -1K 

82-00 

4-07 

84-23 


Practically all the fat which was saponified became so 
during the first. 24 hours. 

The loss of hide substance during 6 days was as 
follows: — 


I 

I 

I 

I \fter I day , 
2 days 

1 ” -i ” ! 


Totals 


A. 

“■ 

0-51 

0-55 

0-25 

0-30 

<>•43 

0-50 

0-00 

0 01 

0-24 

0-17 

0-25 

0-34 

284 

2-08 


From those results it seems that the projxir way to apply 
a lime solution is to enter the stock into a lime 
liquor only a few days old and work up through the series 
to a fresh liquor. Sodium sulphide when used for removing 
I hair should be used hefori lime as it has no solvent action 
| on hair which has once been treated with lime,although 
I rapidly dissolving clean hair. Good results are obtained 
1 by the use of a mixture of sodium sulphide and calcium 
| chloride ; the goods are run in a 20° Bkr. sulphide solution 
containing calcium chloride to a j of the weignt. of sulphide. 

—D. ,T. L. 


j Tannage; AIcoImI - and photochemical antoxidations. 

E. 0. tSornnierchoff. Collegium, 1914, 5—7. 

Thk tanning effect of alcohol is usually explained as being 
due to its dehydrating action, but this hypothesis is pro¬ 
bably incorrect., as the author has found that acetone, 
which has similar dehydrating properties, has no tanning 
effect. Dilute (10 per cent.) alcohol has an apparent, 
tanning action in the presence of much air and light, but 
in an atmosphere of carbon dioxide has no tanning effect. 
Alcohol in the presence of much light and air has a similar 
action to dilute formaldehyde and air although much 
weaker. Pract ical tanning with spirit, is best carried out 
by soaking a deli mod lamb-skin in spirit and hanging in 
the light and air, remoistening with spirit from time to 
time. Tim alcohol is oxidised to acetaldehyde, and an 
autoxidising action of the aldehyde and hide-albumin 
takes place. The effect is similar to the resinification of 
plant juices. Tanning may be regarded as an oxidation 
of the hide, and polymerised or “ rosinifiod *’ albuminous 
substances of high molecular weight are produced which 
are insoluble in boiling water. A delimcd lamb-skin is 
tanned by Italian red wine much quicker than by 10 per 
cent, alcohol. It appears that tho small quantities of 
tannin in the wino act on the alcohol catalytically as 
oxygon-carriers and hasten tho prroess. Beer, containing 
carbon dioxide, has scarcely any tanning action, although 
containing as much tannin as wino. If raw flesh bo boiled 
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i win© in sunlight, acetic acid is produced, and the yield 
f extract is much less than if water alone is used. No 
eetio acid is produced if air or light be excluded or if 
ilute alcohol alone bo usod. A double oxidation takes 
laco in tanning with wine in the air, albumin being 
xidised and acetic acid formed from the wine, both the 
annins and tho albumins acting catalytically. The tannin 
as strongest catalytic effects when in the colloidal state ; 
mall quantities of quebracho tannin added to spirit 
produce a much less tanning effect on tho hide, being 
oagulated.—D. J. L. 

fanning with alcohol. W. Eitncr. Gerber, 1914, 40, 
17—18. 

\rcoaDJNGtoarocent German patent, hido is tanned with 
liluto alcohol in the presence of oxygen and a catalytic 
igont. As catalysts, phlobaphenos, vegetable tanning 
metallic hvdroxidos or soaps may be usod, all in smaller 
quantities than in usual tanning processes. The author 
points out that by the action of strong alcohol a product 
umilar to leather is produced from skin, but there is no 
-•cal change into leather. Tho effect of the alcohol is due 
less to dehydration than tc coagulation and precipitation 
of the colloidal hido components by means of which the 
•tinging together of the finros during drying is pi evented. 
After washing with water and drying out, the skin is per¬ 
fectly untanned again. When dilute alcohol is used the 
precipitating effect is muyh slower. The hanging in the 
air, as described in the patent, has no other effect than a 
removal of water which allows the strong alcohol to 
penetrate. A calf skin after twice treating with 10 per 
cent, alcohol was almost unchanged ; after 8 treatments 
a weak tanning effect was produced. It is only when 
tanning substances, used according to the patent as 
oxygen-carriers, are added that any real tanning effect is 
produced which will vary according to the quantity and 
kind of tannin added. The alcohol in the solution causes 
a much quicker ponctration of the tannin hut hinders 
complete and full tanning. The cost of alcohol 1ms pre¬ 
vented its being used for the purpose of (juick vegetable 
tanning; in mineral tanning it has no effect. Metallic 
soaps mentioned in the patent as catalysts arc quite 
insoluble in 10 per cent, alcohol and therefore useless 
for the purpose. - 1). .1. L. 

Examination of commercial gelatins with mjard to Hair 
suitability for itaper-making. Hindu]] and Bacon. S<( V. 


instead of carbonic acid is used for washing after removal 
of the oalcium and magne4ium. A Bmall quantity of 
I chloride is retained by the soil in this oase, and subse- 
I quently extracted by the ammonia, but this can he deter¬ 
mined in an aliquot portion of the filtrate and a correction 
applied. The extraction of the humus is much more 
rapid under the new conditions. Further data are given 
showing the accuracy of the author’s colourimetric method 
for determining humus, if the standard and the sod to bo 
tested are of approximately the samo composition as 
regards clay and humus.—W. H. P. 

Mono-, di-, and tri-calcium phosphates ; Action of arnrnon 

iim citrate on -. T. Warynski and J. Langel. 

Ann. Chim. Analyt., 1914, 19, J— 6. 

The three calcium phosphates are all soluble to an 
appreciable extent in ammonium citrate solution ; so 
that a rigorous separation of them by solution in ammonium 
citrate is not possible. The action of the citrate in dis¬ 
solving them is fairly rapid, equilibrium being attained 
in about an hour (with manures, containing in addition 
other substances, probably a longer time is necessary). 
The differences in the solubilities of the three phosphates 
are greatest, in the cold, ami when the citrate solution 
is saturated. J. T. I). 

tiu per phosphate-vimissr. (“ Euperphosphalschlrmpc ”), a 

new fertiliser. H. Stoltzonlierg. Ohciu.-Zeit,, 1914, 88 
81—82. 

Vinassk is a valuable fertiliser on account of its high 
nitrogen and potash content, but the residue from the 
evaporation of the pulp (“ IHckscftkmpe ’) is too hygro¬ 
scopic for use as a solid manure ; this is due to the presence 
of bases, esp' daily lietaine. A non-hygi oseopic salt of the 
latter base is the add phosphate. On wanning a mixture 
of 3 parts of superphosphate and 2-5 of pulp, acid fumes 
are given off and the paste breaks up into friable lumps 
which can be kept for months without change. A sample 
was found to contain : N 2-25, K t () 0-33, citrate-soluble 
P 2 0 (i 11-53, water-soluble P a O- 8-48, fixed residue 57-32 
per eent. ; one-half of the material was soluble in water, 
while 30 per cent, consisted of unaltcn d organic matter, 
which increases the humus content of the soil.—W. K. B. 

Sugar beet; The so-called “ catalytic action ” of manganese 

and boron compounds on the cultivation of the -. 

11. Pellet. Hull. Assoc. Ohini. Huor., 1913, 31, 419—424. 


Patents. 

Tanning ; Processes for mineral and vegetable - in one 

operation. W. A. Klipstein, N<w York. Eng. Pat. 
10,844, duly 22, 1913. 

Bee Fr. Pat. 400,870 of 1913 ; this J.. 1914, 95. T. F. B. 

11 ides and skins ; Process of depilating and reducing -- —. 
O. Rohm, Darmstadt, Germany. IJ.S. Pat. 1,082,911, 
Dec. 30, 1913. 

See Eng. Pat, 18,770 of 1911; this J., 1911, 1224.- T. F. B. 


] Attention is called to the experiments of Munerati, 

| Me/.zadroli, and Zapparoli, who have found at the llovigo 
(Italy) Experiment Station that different compounds of 
manganese and boron, both singly and in combination 
with aluminium compounds, have no effect at all on the. 
growth or yield of the sugar beet, or on the purity of 
its juice. The results which have led others to attribute 
a favourable action to tho use of these compounds are 
held to be uutrustworthy, principally for the reason that 
they have been obtained from an insufficiently largo 
number of exp -riments, and without adequate control 
experiments.—-J. P. O. 


Disinfecting hides and. skins in the manufacture of leather , 

Process of -. O. Rohm, Darmstadt, Germany. 

U.S. Pat. 1,083,300, Jan. 6, 1914. 

BeeG er. Pat, 254,131 of 1911 ; this J., 1913, 438.—T.F.B. 

Adhesives or cements for leather. “ Ago ’ Ledcrkitt. 
Industrie Gea. m. b. H., Trieste, Austria. Eng. 1 «<■ 
4010, Feb. 17, 1913. Under Int. Conv., Feb. 15, 1912. 
Bee Fr. Pat. 454,379 of 1913 ; this J., 1913, 878.—T. F. B. 

XVI.—SOILS; FERTILISERS. 

Humus; Determination of - -in heavy c ^y 

Beam. Cairo Scientific J., 1913, 7, 219 224. 

Tiie method described previously (this ,} 912, 
is improved if very dilute hydrochloric acid (0-02 per oent.) 


Patents. 

WOstc ivool and like animal fibrous waste for utilisation as a 

manure or fertiliser ; Method and means for treating -. 

J. H. Kirk, Stalybridge. Eng. Pat. 2982, Feb. 5, 1913. 

The waste is heated in a kiln to 300°—400° F. (149°— 
204° 0.) and “converted into an ammoniacal Balt ’ by 
meanB of hydrochloric acid or other acid gas.—O. R. 

Fertilisers; Manufacture, of - from the residues left 

after the extraction of alkalis from potash-bearing silicate 
rocks which have been treated with lime or calcium com¬ 
pounds Chem. Fabr. Rhenania and A. Mesaersohmitt. 
Ger. Pat. 207,875, July 31, 1912. Addition to Gcr. Pat. 
255,910 (this J., 1913, 439). 

Thk residues arc calcined and the resulting fine powder is 
mixed with a highly concentrated solution of nitric acid 
freshly neutralised with lime. The lime present in the 
residues combines with the calcium nitrate to form ft 
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b&nic nitrate and the water in fix< d bv the double ailicateH 
also present, so that the mixture soon colidifics to a dry 
mass.—A. 8. 

Fertilisers ; Method for jtrodudion of —-—•. A. Messcr- 
schmitfc, Stolberg, Germany. U.S. Pat. 1,083,553, 
.Tan. 6, 1014. 

8ke Ger. Pat. 255,910 of 1011 ; thin J., 1013, 439.—T.F.B. 


XVII.—SUGARS; STARCHES; GUMS. 

Sugar cane; The most promising varieties of—“under 
trial at the Tucuman Experiment Station. A. H. Rosen - 
feld. lutein. Sugar J., 1014, 18. 12—23. 

Thin canes gave the best results, having not only a higher 
sucrose content, but attaining a greater height, bo that 
the average weight of stalk was generally equal to, and 
sometimes surpassed, that of the thicker varieties. The 
thin oanes contained more fibre, but the greater difficulty 
in milling was compensated by the. increased fuel value 
of the bagasse. Comparative tiials with 10 “foreign” 
varieties of plant canes, viz., J. 38, J. 100, J. 139, J. 213, 
J. 234, Sumatra, Manteica de S. Barbara, Honduras, 
Bois Rouge, and Kavangire, and native purple and striped 
canes, showed that though the sucrose content was 
practically the same in the “ foreign ” and native cam s, 
the former gave somewhat better yields, namely an 
average of 2320, as compand with 2201 kilos, of sugar 
p r hectare (2065 and 19601b. per acre). Subsequent 
comparison of the ratoon canes showed that the sugar 
content was about the same as with the plant cane, 
but there was a large increase in the yield of sugar from the 
“foreign” varieties, namely an average of 4439 kilos, 
as compared with 2417 kilos, of sugar 'per h< ctare (3951 
and 2151 lb. per acre) for the native canes ; two varieties 
stood out prominently, viz., Kavangire with 8030, and 
,T. 213 with 7296 kilos, of sugar per hectare (7147 and 
6493 lb. per acre). The greater yield from the ratoon 
canes than from the corresponding plant canes is stated 
to be generally true for 'I'ucuman, though the contrary 
obtains in almost every other cane-growing country of the 
world.—J. P. 0. 

Sugar recovery ; Battelle process of -. R. S. Norris. 

Special Report, Expt. station, Hawaiian Sugar Planters’ 
Assoc., July, 1913. 

In the Battelle process (see U.S. Pats. 1,044,003 and 
1,044,004 ; this J., 1912, 1195), the raw mixed juice from 
the mill is treated with 2—3 per cent, of calcium saceharate, 
quicklime or milk of lime, and the defecated juice heated 
to boiling point, in order to destroy reducing sugars. 
After single or double carbonatation, depending upon the 
amount of reducing sugars originally present and the 
amount of lime used, the subsequent procedure is the same 
as in a beet sugar factory, and, whether raw or white sugar 
is being made, after the second boiling the second molasses 
is treated by the lime separation method. As the result 
of an exhaustive examination of the process at the Ewa 
plantation, the following general conclusions were arrived 
at : The Battelle process may lx; worked on a manufac¬ 
turing scale to produce either raw or white sugar, and the 
lime saceharate method of extraction may or may not 
Is* applied to the waste molasses. When operated without 
the saceharate method of treating the waste molasses, 
the recovery of sugar, compared with that effected bv 
the ordinary defecation-sulphitation process, is so muen 
less as to make manufacture unprofitable. The increased 
recovery of sugar by the application of the saceharate 
extraction method to the waste molasses leads to an 
increase. of profit to the manufacturer of white sugar 
over that at present obtained by the defecation process, 
amounting to $8 34 -$9'97 (£1 14s.—£2 Is.) per ton; 
but notwithstanding this increased recovery, owing 
to the greater cost of working, it is less profitable to 
manufacture raw sugar by the Battelle process than by 
the ordinary defecation-sulphitation method.—J. P. 0. 


Sugar refractometer ; New - for determining the apparent 

dry substance of juices and syrups. 0. Schonrock. Z. 
Ver. deut. Zuckerind., 1914, 10—20. 

A simplified form of the Abbe refraotometer has been 
designed for use in the sugar laboratory. It comprises 
a double prism, capable of being heated, upon which is 
placed the substance under examination ; a compensator, 
enabling observations made by ordinary light to be read 
in the equivalent of sodium light; and a telescope tube, 
controlled by a thumb-serew, which is turned until the 
bonier line coincides with the; point of intersection of 
tho cross threads. It is so graduated that the percentage 
of dry substance in the product may be read off directly 
without reference to tables, the table of the author from 
0—60 per cent., and that of Main from 60—85 per cent., 
having been used for constructing the scale. Two types 
of instrument are described : one for use at 20° C., and 
the other for 28° 0., a table of corrections being appli< d 
for other temperatures. It is stattd that with this 
instrument the difficulty of reading dark-coloured liquids 
without dilution or previous treatment is overcome by 
a method of observation with reflected light.—J. P. 0. 

Sugars ; Rdle of magnesia in the carbonatation process of 

making white -. W. H. T. Harloff. Intern. Sugar 

J., 1914, 16, 25—27. 

In tho double carbonatation process the pri since of 
magnesia introduced by the use of impure lime causes 
little trouble, since being practically insoluble in an alkaline 
solution it is almost all removed at the first stage, at 
which the jmrtially carbonatatid juice is filterid while 
still containing an appreciable quantity of calcium 
hydroxide. But in the single process, in which the juice 
is carbonatatul almost to neutrality in one operation, 
the magnesia originally insoluble gradually passes into 
solution with the doorcase of alkalinity, forming magnesium 
bicarbonate, which subsequently decomposes in the 
evaporators, increasing the amount of incrustation. 
Moreover, the prow nee of magnesia causes oversaturation, 
since so long as magnesium carbonate be prew nt the 
reaction will remain alkaline, only approaching neutrality 
when all has passed into the form of bicarbonate. Such 
over-saturation causes the re-solution of certain impurities, 
notably calcium and potassium organic acid salts and 
colouring matters, so that the clarification is defective, 
and the yield and quality of the finished product arc l>oth 
very unsatisfactory. Even in the single process, however, 
limestone containing 0*1—0*5 per cent. MgO may be used, 
provided that carbonatation be arrested while the juice is 
still distinctly alkaline, and filtered, the remaining alkalinity 
being neutralised by sulphurous acid after the juice has 
passed through the presses.—J. P. 0. 

Iron ; Accurate and rapid determination of traces of - 

in invert sugar, starch glucose , and caramel. J. J. 
Eastick, J. P. Ogilvie, and J. H. Lindficld. Intern. 
Sugar J., 1914, 18, 23—24. 

The sulphide colourimetric process, previously described 
by the authors for direct application to cane and beet 
HUgar factory and refinery products without the incon¬ 
venience of incineration (this J., 1912, 831), also gives 
satisfactory results with invert sugar and starch glucose, 
the values found directly with a solution of the sample, 
and those obtained with a solution of the ash of the 
same, being practically identical. Results obtained with 
caramel art; also given, but in ascertaining these the solution 
of the ash was always used, a direct determination in 
such a dark-coloured substance being impossible.—J. P. 0. 

Maple products , Analysis of -. 11. A comparative 

study of the delicacy of methods. J. F. Snell and J. M. 
Scott. J. Ind. Eng. Chcm., 1913, 5, 993—997. 

In comparative experiments with three genuine maple 
syrups to which varying quantities of a solution of sucrose 
were added, the conductivity value, the ash-content and 
the different lead values (see this J., 1906, 830, 957 ; 
1908, 1076) all decreased as the maple syrup was diluted 
with sucrose solution. The Winton lead method (this 
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of thei liquid, which is thus caused to din under and round 
the edges of the eleotrode, Taking a “Dent course." 

—J. F. B. 

Sugar solutions ; Purification and dccolourisalion of liquids, 

especially of -, F. Tiemann. Oer. Pat. 268,041, 

Nov. 14, 1912. 

The solution to be treated is brought into oontaot with 
porous snbstanooe (kieselguhr, bone charooal, or the like), 
on whioh mordants have previously been fixed by the 
methods used iPthe dyeing industry, whereby colouring 
matters, pectin substances, etc., are separated and fixed 
by the porous material in an insoluble form. Different 
mordants may be fixed together on the porous material. 
Tin salts (oxalate, fluoride) are mentioned as being 
specially suitable.—A. S. 

Process for the continuous solution of solid substances, 
especially for slaking lime with sugar juice or water. 
Ger. Pat. 268,442. Seel. 


So-called “catalytic action ” of manganese and boron 
compounds on the cultivation of the sugar bed. Pellet. 


Influence of ammonium sulphate on the specific rotation of 
lactose. Rosemann. See XIXa. 


Patents. 


Evaporating and boiling apparatus ; Vacuum - for sugar 

houses and refineries. J. B. Swarycsewski. Ger I*at 
260,336, March 11, 1911. 


The lower part of the evapora¬ 
tor is hexagonal with two of 
the opposite sides curved (see 
Fig. 2). The chambers, 2 and 
3, are connected by pipes, 6, 
and the chambers, 4 and 5, by 
pipes, 7. All the chambers 
art* divided by horizontal par¬ 
titions into compartments, and 
the chambers, 2 and 4, also 
have vertical partitions; the 
several compartments are pro¬ 
vided with the necessary con¬ 
nections, 9, for the intro¬ 
duction of Bteam and 10, for 
the discharge of condensed 
water. In the spaces, 8, sur¬ 
rounded on all sides by heating 
surfaces, the syrup is rapidly 
hpated and a vigorous upward 
circulation is produoed, the 
juice then flowing downwards 
in the spaoea, 16, bounded 
along one side by a surface 
which is not heated. The 
crystals are discharged by 
opening the door, 19.—A. S. 



Sugar ; Manufacture [sterilisation and purification] of -. 

A. Shelmeraino ana F. C. Lewis, Liverpool. Eng. Pat. 
29,624, Dec. 23, 1912. 

Sugar solutions, while passing through a conduit, are 
subjected to the action of a high-tension alternating 
electric current (1000—2000 volts) acting longitudinally 
through the conduit. The electrodes are placed at 
intervals in enlargements or pooketB of the tubular con¬ 
duit, a portion of the electrode standing in the direct path 


XVIII.—FERMKNTATIOM INDUSTRIES. 

Yeast; Determination of glycogen in F. Schonfeld 

and E. Kunzel. Woch. Brau., 1913, 31, 9—12. 
The method is a modification of that described by Pfltigcr 
(Arch. ges. Physiol., 1909, 129, 302) for the determination 
of glycogen in animal tissues. The yeast is washed with 
water for a short time and pressed; these operations 
should not be unduly prolonged, for the glyoogen-content 
of the yeast is very liable to change. From 10—16 grms. 
of the yeast are heated with 25 c.e. of (30 per cent, potas¬ 
sium hydroxide solution for 3 hours in a bath of boiling 
water. The cooled product, washed into a larger vessel 
with 50 c.c. of water, is mixed with 200 c.c. of 96 per cent, 
alcohol and left over night. The supernatant liquid is 
decanted, with as little solid matter as possible, through 
a filter connected with a pump. The residue, treated with 
ft few drops of brine, is washed with 66 per oent. alcohol 
(100—150 c.c.) until the washings are colourless, then 
twice with absolute alcohol and twioo with ether. The 
glycogen is rcdissolved by heating with water for some 
time, the solution is filtered into a 200 c.c. flask, neutralised 
with hydrochloric acid (up. gr. 1-10) and made up to the 
mark. It is then heated in a bath of boiling water for 
3 hours with 10 c.c. of hydrochloric acid (sp. gr. 1*19), 
cooled, neutralised with a 60 per cent, solution of potas¬ 
sium hydroxide, and again mode up to 200 c.c. ana well 
mixed. The quantity of dextrose in 26 c.c. of the solution 
is determined by Allihn’s method: 1 gnn. of dextrose 
corresponds to 0-927 grm. of glycogen. A bibliography 
relating to yeast-glycogen is appended to the pajgr.^ 

Yeasts; So-called black -. H. Will and F. Noldin. 

Z. ges. Brauw., 1914, 88, 13—16. 
Examination of three “ black yeasts ” (Forms L, II., and 
III.) of different origins, shows that they are so similar 
morphologically and physiologically, that they are very 
probably only varieties of the same species. The three 
organisms are Hypomycetes, forming a typical and a 
vegetative mycelium. The typical myoelium appears 
slightlv branched and bears conidia directly or on short 
lateral branches ; no sporulation occurs in the vegetative 
cells. The surface growth on nutrient solutions is either 
soft, more or less smooth, and of a shining black colour, or 
tenacious, thick, velvety or woolly, and grey to dark 
green in colour. The organisms do not grow at tempera¬ 
tures above 36° C., and their growth in wort is arrested 
by 4 por oent. of alcohol by volume; they are only 
slightly resistant to acids and have no fermenting power. 
The experimental results so far obtained do not justify 
a systematic classification or a new designation of the 
species in question and its varieties, but the names 
Saccharomyces niger, Torula nigra, and ** black yeast,” 
used by earlier workers, should be abandoned— L. E. 
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Alcoholic fermentation ; Formation of ( 1) lactic acid, (2) 

glycerol, in -. M. Oppenheimer. Z. physiol. Cbem., 

1914, 89, 45—62, 63—71. 

(1) Yeast juice prepared by Lobcdeff’s method 
(tuis J., 1911, 147) was found to contain small 
quantities of lactio acid (0-11—0*22 per cont.) which 
increased slightly when the juice was kept for several days 
under aseptic conditions. Addition of I grm. of dextrose, 
dihydroxyaoetono or glycomldehydo, to 100 c.c. of the 
fresh juice increased the quantity of lactic acid formed, by 
amounts ranging from 0 to 0-12, 0 to 0*11, and 0-02 to 
0-23 grm. in the respective cases. Bodium pyruvate 
on the other hand, lessened tho production of lactic 
acid. The author concludes that lactic acid is formed 
from sugar during fermentation by yeast juice, and 
that its immediate precursor is moro probably glyccralde- 
hyde than dihydroxyaoetono or pyruvic acid (cp. Buchner 
and Moisenheimer, this J., 1904, 262; 1905, 240 ; 1900, 
998; von Lebedeff and Griaznoff, this J. 1912, 1195). 
The absence of lactic acid from the products of fermentation 
of living yeast, which was established by Pasteur and 
others, may be due to the greater vigour of tho process, as 
compared with the cell-free fermontatiun, for Pasteur 
found that other by-products, viz., succinic acid and gly¬ 
cerol, aro produced in larger quantities by woak tlian by 
vigorous yeasts. 

. (2) Fresh yeast juice contained 0-17—0*25 per cent, 
of glycerol, which increased by about 0 04 per cent, 
in the course of a few days. Addition of 1 per cent, of 
dextrose, glyceraldchydo or dihydroxyacotonc iucroased tho 
amount of glycerol formed, by 3—12, 9-4—15, and 11-7— 
19-2 per cont. of the added substance in the respective cases 
(op. Buchner and Moisenheimer, this J., 1910,894).—J.H.L. 

Alcohol in beer; Determination of - by means oj 

Malligand's ebullioscope. J. C. Cain. ("hem. News, 
1914, 109, 37. 

Tjie method deponds on the fact that tho solids in beers 
and wines exert no practical influence on the boiling point, 
which varies according to the alcohol-content. The 
apparatus (soo Malligand and Brossard-Vidal, Comptes 
rend., 1874, 78, 1470) has been found to give very exact 
results with foreign boorB and wine, and the author shows 
that tho samo holds for English beers.—L. E. 

Vinegar ; Canadian standard of quality for -. Board 

of Trade J., Jan. 22,1914. [T.R.] 

The “ Canada Gazette ” of the 27th December last 
contains an Order-in-Council, dated 19th December, 1913, 
establishing certain standards of quality and limits of 
variability for vinegar and similar articles under tho 
Adulteration Act of the Dominion of Canada. Under 
this Order-in-Council it is stated, inter alia, that vinegar 
shall contain not less than 3J per cent, and not more 
than 10$ per cent, of acetic acid. Various standards are 
specified for certain kinds of vinegar (e.g., wino vinegar, 
spirit vinegar, grain vinegar, malt vinegar, etc.). Vinegars 
made by the acetous fermentation of dilute alcoholic 
liquors whose alcohol may have had its origin in the 
fermentation of fruit sugars of various kinds, or of ordinary 
sugar, muBt bear distinctive names, indicating the boutoo 
of the sacoharine matter. 

Superphosphate-vinasse [“ SuperphosphatscMempe ”]; a 
new fertiliser. Stoltzenberg. See XVI. 

Patents. 

Distilling apparatus; Continuous -. A. C. Badger, 

Newton Center, Mass. U.S. Pat. 1,082,064, Dec. 23, 
1913. 

A continuous column still is connected with a series of 
tubular heaters or dephlegmators through which the 
“ mash ” or other liquid to be distilled is pumped into 
tho column. By means of suitable valves the amount of 
vapour brought into thermal contact with tho incoming 
“ mash ” can be adjusted so that the composition of the 
uncondensod vapour passing to tho final condenser can be 
varied at will.—W. H. C. 


CeUulosic materials; Treatment of - to obtain fer¬ 

mentable sugars and the like therefrom. G. H. Tomlinson, 
Fullerton, La., U.S.A. Eng. Pat. 30,072, Dec. 31,1912* 
Under Tnt. Conv., Jan. 29,1912. 

See U.S. Pat. 1,032,450 of 1912; this J., 1912, 832, 833. 

—T. F. B. 


XIXa.—FOODS. 

Lactose; Influence of ammonium sulphate on the specific 

rotation of -. It. Rosemann. Z. physiol. Chem., 

1914, 89, 133—140. 

The specific rotatory powor of lactose, which in pure 
aqueous solutions is -|-52-53 0 , is -f50-47° in solutions 
saturated with ammonium sulphate, and -\-5l'55° in 
solutions containing about 40 grms. of this salt per 10O 
c.c. The latter concentration corresponds to the conditions 
prescribed in Salkowski’s method for the determination 
of lactose in milk (this J., 1912, 507). For milk containing 
4—6 por cent, of lactose, tho results obtained by Salkow- 
ski’s method should accordingly be 0’07—0-11 por cent, 
low, but the author does not recommend a corresponding 
correction, since according to Kretschmer (this J., 1913, 
708) t he results actually obtained tend to be high.—J. H. L. 

Proteins in milk; Decomposition of - by the action of 

lactic ferments. W. C. l)e Graaff and A. Sclioap. Ann. 
Falsif., 1913, 6, 639—045. 

The aldehyde figuro (see this J., 1911, 148) of butter-milk 
is much larger than that of fresh milk, the increase being 
duo to tho decomposition of tho proteins by proteolytic 
enzymes produced by certain micro-organisms. Of the 
latter, Streptococcus lactis and B. casei, are the more 
numerous and play the greater part in the decomposition. 
Tho enzymo which ferments lactose does not peptonise 
tho protoins and, consequently, does not affect tho alde- 
hydo figure.—W. P. S. 

Mineral waters; Formation of sediment in - when 

stored in bottles. Determination of silica, iron, and 
aluminium in mineral waters. L. Dedo. Chem.-Zeit., 
1914, 38, 53—55. 

Tiie sediment often found in bottles of mineral waters 
consists chiefly of hydrated iron oxide, alumina, silica, and 
calcium carbonate ; it does not appear to be due to tho 
presence of considerable quantities of iron and calcium salta 
in tho water, but rathor to the content of dissolved alumina 
and silica or suspended clay, tho alumina and silioa 
together with certain other constituents being carried 
down by hydrated iron oxide produced by the oxidation 
of ferrous bicarbonate. The presence of alumina and 
silica seems to be essential, sinco highly ferruginous waters 
freo from these substances yield only traocs of sediment. 
For collecting samples of mineral water for analysis, 
the author uses a bottle of about 10 litrcB capaoity, which 
is troated for 24 hours with 5 per cent, hydrochlorie 
acid, rinsed, dried, filled with carbon dioxide, and 
then the water introduced through a tube reaching to 
the bottom of the bottle. For the determination of 
silica, etc., the water is made neutral to methyl orange 
with hydrochloric acid, evaporated to a small volume 
in a siivor basin, then transferred to a platinum basin, 
treated with an excess of hydrochloric acid, evaporated 
to dryness, the residue hoated to 11(F C. for 30 mins., 
treated with hydroohlorio acid and water, and the insoluble 
residue of silica, barium Bulphate, and titanic aoid oolleoted, 
ignited, and weighed. The weighed residue is treated 
with ammonium fluoride and sulphuric aoid, the loss of 
weight after this treatment giving the silioa, and the 
remaining residue iB fused with potassium pyrosulphate, 
the titanio acid being then separated from trace* of iron, 
eto., by dissolving the fused mass in dilute sulphuric aoid, 
adding ammonia, acidifying the solution with hydro¬ 
chloric acid, and evaporating to dryness. The iron and 
aluminium are best separated by precipitating the iron a» 
sulphide from an ammonium oitrate solution.—W. P. S. 
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Turmeric [in pepper]; Detection of -. E. J. Parry. 

Chem. and Drugg., 1914, 84 , 34—36. 

Acoobdiko to a trade custom white pepper is sometimes 
minted with minute quantities (eg., 0-06 per cent.) of 
turmeric. Suoh traoes cannot be detected with certainty 
by mioroecopio examination or by the borio acid test 
with silk dyed in the alcoholic extract, but oan be detected 
by Bell’s test as followsOne grm. of diphenylamine 
is dissolved in 20 o.o. of 60 per cent, aloohol, 25 c.c. of 
sulphuric acid are added and the mixture cooled. A 
drop of the reagont is placed on a microscope slide and 
a little of the sample spread on a oover-glass, which is 
then inverted so that the powder falls evenly and not in 
clots. On mierosoopic examination of the prepared slide, 
every particle of turmeric is found to be Btained a fine 
purple colour, and the proportion may be estimated 
approximately by comparison with standard preparations. 
The stain is not permanent and the slidos must be examined 
soon after mounting. —J. F. B. 

Pine-apple by-products; Utilisation of - in Hawaii. 

Board of Trade J., Jan. 16, 1614. [T.R.] 
Experiments have been made recently in Hawaii with 
a view of ascertaining what uses can be made of pine- 
apple by-products. The leaf fibre is of great strength 
and about 68 inches long ; about 70 lb. of fibre can be 
obtained from o ton of leaves. It is stated that the fibre 
can be used for the manufacture of paper of a high class 
and also for cordage; its production, however, on a 
oommeroial scale has not yet been undertaken. This is 
the same fibre that is used for pifta cloth, the “ pineapplo 
silk ” of tho Philippines, where, however, fresher leaves 
are used from whioh a finer fibre is obtained than would 
bo the case in Hawaii, where fibre would be extracted 
merely as a by-product from the stumps when dug up 
every four years or so. Vinegar of excellent quality can 
be made from tho fruit juice, much of which is now 
wasted. A good deal is, however, utilised more profitably 
for concentration into syrup, the juice of the fruit ripened 
on the plant containing 10 to 15 per cent, of sugar. The 
average of all analyses made at the experiment station 
shows 4-22 per cent, of reducing or invert sugar and 7-84 
per cent, of sucrose, giving a total percentage of sugar 
content of 12 06. The stumps of the plant contain nearly 
as much Btareh as potatoes and cassava, but it is doubtful 
whethor it can be extracted profitably. 


Palm oil as an edible, fat. Hupfeld, See XII. 
Utilisation of Para rubber seed. Sec XII. 


Patents. 

Panning or roasting and drying lea leaf and the like ; 

Methods and apparatus for -. u. W. Sutton, 

Stevenage. Eng. Pat. 29,641, Dec. 24, 1912. 

The materials pass over superposed, hollow, heating plates 
arranged in an open frame, being pushed forward, gathered 
ingother into heaps and again spread upon the plates 
by ourvod conveyor blades attached to endless chains at 
tho sides of the plates. Rows of pins projoct upwards 
through tubes in tho plates and are attached to a frame 
below by which they ore periodically withdrawn at the 
moment that the oonveyor blades pass oveM.h(^ ' 


Beverages, perfumes and the like; Production of • 

U. E. Wegener, Berlin, Lichterfelde, Germany. Eng. 

Pat. 20,061, Sept. 6, 1913. 

So-QAi.T.En “frosted ” beverages—the bottles containing 
which are covered on the inside with crystals- ft P 
duced by the use of the comparatively insoluble sugars, 
such as lactose, galactose, raflinose, maltose, manm • 
instead of the cane or beet sugar usually e “P“y™- 
Crystallisation may be effeoted in a number J • 
A solution of the sugar, containing alcohol, may • 

duced into the bottles and allowed to crrirtaUise, toe 
mother-liquor being afterwards drained ofl ana sue 


bottles filled with the beverage in which soma of the sugar 
used for crystallisation hto already been dleeblved. A 
salt and an acid suoh as sodium bicarbonate and tartaric 
acid may be added, in addition to the sugar, sodium 
tartrate crystallising out with the sugar. The oiystal- 
forming substanoeg may be added in the form of a powder 
to the pure beverage. A solution in diluted aloohol of the 
sugar, together with aromatising, colouring, and improving 
substances, and alcohol sufficient for preservation may he 
formed and simply added to spirit and water to produce 
a frosted liqueur. The methods described may be applied 
to hair-washes and other toilet preparations.—E. W. L. 

Apparatus applicable for use in the manufacture of soap, 
soap powders, cocoa, chocolate, etc. Eng. Fat. 4664. 
See XJI. 


XIX>—WATER PURIFICATION; 
SANITATION. 

New sewage process adopted by the Dublin Corporation 
(Dickson treatment). Presidential Address, J. D. Watson. 
Inst. Roy. Sanitary Eng., Jan. 7, 1914. (See 
also Dickson, Eng. Fat. 25,108, Oot. 28, 1910; thii 
J., 1911, 504. 

The principle of the Dickson prooess to be shortly applied 
to tho Dublin sewage, is founded on tho foot that tbe 
addition of a small quantity of yeast to sewage causes the 
sludge to rise to the surfaoe, leaving a very tolerably 
cloar effluent beneath; the best results are obtained at a 
temperature of 95“ E. (35° C.). Crude Dublin sludge 
contains 9—11 per cent, of solids and 89-91 per cent, of 
water; after fermenting with yeast and drawing off the 
effluent., the content of solids is 18-22 per cent., so that the 
cost of drying is cut down to one-ban. Further, there is 
no loss of nitrogen, both the dried raw sludge and the 
dried treated sludge containing about 3 per cent, of that 
element. The city sludge, in the new prooess, passes 
direct into a mixing tank, where it is treated with about 
1 ]KT cent, of yeast and about 3 per cent, of already 
•‘fermented” sludge, and tho whole is heated to 

90 °_ioo 0 p. (32"—38° C.). From the mixer the material 

runs into a series of eight parallel troughs made of oonorete. 
Each trough measures about 50 X 4 X 2 J ft., and has 
a capacity of 20 tons, so that the oapaoity of the whole 
is equal to one day’s output of city sludge. Below 
the troughs are an equal number of hot-air duets of the 
Bamo material, and in this way tho temperature is main¬ 
tained at about 90°—95° F. (32“—36“ C.). In less than 
24 hours the suspended solids are floating on the surfaoe, 
but arc sufficiently mobile to be run ofi through sluioe- 
valvcs into a receiver-trough. In this reooiver-trough the 
sludge may bo mixed with phosphates and kamite. 
The sludge effluent, containing about six parts of solids 
per 1,000. is run out through a siphon pipe, perforated 
in suoh a manner that no clogging takes plaoc. Tho 
separated sludge, containing about 80 per cent, of water, 
is next pumped to the top of the dryer, m whioh it is 
pulverised and completely desiccated! This apparatus 
consists of a large, vortical, oylindnoal tower provided 
with a number of perforated platforms, whioh are alter¬ 
nately fixed and rotating. The under-side of each plat¬ 
form is provided with a rake whioh scrapes the material 
on to the platform below. A blast of hot air ia blown 
through this tower from the bottom upwards by means 
of a large fan. The temperature at the base is 400^ F. 
1 204° C 1 and the waste heat issuing from the top is utilised 

£. “**S 

nulverisatiou in a small air-disintegrator completes the 
process. The entire plant, whioh occupies less than too 
Lre of ground, works automatically and continuously, 
and does not require more than one engineer and lour 
labourers to eoohshift. The horse-power for all operations 

>2 




158 


Cl. XIXb.—WATER PURIFICATION; SANITATION. 


[Feb. 16, 1914. 


is 50, and, except for a slight odour in the trough-houae 
the process is neither unpleasant nor unhealthy. The 
dried and powdered sludge contains 8 per cent, of nitrogen 
and 60 per cent, of organic matter, and the greater part 
of the former is in a state immediately available for 
plant life. The presence of so much organic matter 
greatly enhances its value and makes it superior to purely 
artificial fertilisers. By the addition of phosphates 
and kainite, a complete manure containing 16 per cent, 
of soluble phosphate, 2J per cent, of potash, and nearly 
2 per cent, of nitrogen has been prepare d and marketed. 
The great defect of most sewage effluents and also of waste 
liquors from manufacturing processes, is, that they are 
deficient in dissolved oxygen, and consequently when they 
pass into rivers and streams fish life iB threatened if not 
extinguished, and the door is opened to the multiplication 
of virulent anaerobic microbes. A long series of tests 
has shown that such effluents may be completely aerated 
and deodorised, and nearly all the suspended matter 
contained in them eliminated by a “ hydro-extractor,” 
a centrifugal machine, similar to thot»e in use in sugar 
refineries, in which the cage or basket is provided with 
a layer of sand or other filtering material through which 
the effluent has to pass. A simple mechanical contrivance 
allows of the removal of any dcRired amount of Hand 
without interrupting the motion, and fresh sand intro¬ 
duced into the effluent, forms a clean new surface for 
filtration. The “ hydro ” occupies only six square yards 
and is calculated to filter 10,000 gallons per hour. This 
system has been found to be equally effective for treating 
the effluent from the Dickson process and from that of 
crude Dublin sewage. .Experiments made in September, 
1918, with Dublin effluent showed that the total 
solids were diminished by 10—11 per cent, after passing 
through the “ hydro ” and that the dissolved oxygen 
was raised from practically nil to 99-2 per cent, of the total 
possible. The treated effluent had no injurious effect 
on fish-life. 

Assuming the average sewage output to he 25 gallons per 
head per day, the cost of a complete plant for a town of 
160,000 inhabitants would be approximately £126,000, and 
the annual charges (including operating) would V much 
more than covered by the sale of the fertiliser, for which 
there is a ready market. If the process could be worked 
in conjunction with a refuse destructor tho cost of treat¬ 
ment would naturally lx* greatly reduced. The cost of 
production of the dried sludge m Dublin is 26 b. per ton, 
inclusive of fuel (16s.), labour, power, and all other charges 
except those of capital and administration. Its market 
value is at least 60s. per ton. The application to creamery 
effluents is now an accomplished fact. The Solohead 
(Jo-operative Dairy Society, near Limerick Junction, 
Tipjierary, is working the system in conjunction with 
small precipitation tanks with signal success. The waste 
matter from such creameries, when mixed with phosphate, 
makes a high-grade fertiliser containing 44-4 per cent, 
phosphates (43 per cent, soluble) and 042 per cent, of 
nitrogen. 


Calcium carbonate; Solubility of - and its bearing 

on certain processes for the treatment of \oater supplies. 

W. T. BurgCBH. Inst. Water Engineers, Doc. 13, 19J3. 

13 pages. 

The limo softening process does not remove tho whole 
of tho calcium carbonate from water. Water free 
from dissolved carbon dioxide dissolves calcium carbonato 
to the extent of 1*5 parts per 100,000. The complete 
separation of the precipitated calcium carbonate requires 
a much longer time than is usually supposed ; even 
after the precipitato has settled, the clear water continues 
to deposit crystalline calcium carbonate for some days. 
The more perfectly tho water is softened the greater the 
necessity for giving it a long period for subsidence. When 
it is desired to use the water as soon as possible after the 
precipitate has settled, it may be treated with a small 
quantity of carbon dioxide to prevent deposition of 
calcium carbonate in tho mains (compare Archbutt and 
Deeley’s process ; this J., 1891, 511); as little as 03 part 
of carbon dioxide por 100.000 of water is sufficient. 


In the method described by Houston (this J., 1912, 508) 
for sterilising water by the addition of an excess of lime 
and subsequent removal of the excess by carbon dioxide 
or sodium bicarbonate, it would be necessary, owing 
to tho slow deposition of the last portions of the calcium 
carbonate, to take procautions to prevent the precipitation 
of oalcium carbonato in the water mains.—W. P. S. 


Water ; Action of - on lead service-pipes. J. F. 

Liverseege and A. W. Knapp. Public Works, Jan., 

1914. (See also this J., 1913, 881.) 

The water contained 5*90 parts of total solids and 2*4 
parts of total alkalinity per 100,000; it was allowed to 
stand in pipes attached to tho Bupply, in detached 6-foot 
lengths of pipe, closed with corks, and in consumers* 
pipes. The quantity of load dissolved was unaffected 
by sand filtration, increased by addition of carbon dioxide, 
and usually diminished by a rise in alkalinity ; it increased 
with time of contact up to 44 weeks, and decreased, 
for daily periods of contact of 17 hours, up to seven months, 
except, in corked pipes, which gavo conflicting results. 
Maximum protection was attained most rapidly in regularly 
used pipes, and was reached in one yoar. Pipes which 
had been used for hard water were as sensitive to soft 
water as pipes used for much shorter periods with soft 
water only. A high lead content was in one case 
attributed to stray electric currents.—0. E. M. 


Carbon motioxide from blood ; Apparatus for the extraction 

of -. M. Nicloux. J. Pharm. Chim., 1914, 9, 

67—01. 


A flask, A, of 200—40 c.c, capacity, is closed by a hollow 
ground stopper which bears a tube, t, reaching to the 
bottom of the flask, and is terminated upwards in the 
tube, t'. Both these tubes 
are furnished with stop¬ 
cocks. The tube, t\ ends in 
an enlargement., s, to which 
a shallow funnol, C, can bo 
adapted by a ground joint. 
A small open tube, E, can 
be adapted by another 
ground joint to the tube, t. 
The nock of tho flask can 
be kept cool by a current 
of cold water passing 
through the slcovc.M. The 
flask should ho of 200 c c. 
capacity when dealing with 
15—25 c.c. of blood. For 
determining the quantity of 
carbon monoxide in 25 c.c. of 
blood, 25 c.c. of phosphoric 
acid of 45° (sp. gr. 1453) 
and 40 c.c. of water are 
introduced into the flask. 
Water is allowed to flow 
round the neck of the flask, 
the tube, t, filled with dis¬ 
tilled water, the stopcock, 
R, closed and R' left open 
Tho flask is put into a 
calcium chloride bath at 
110 ° C. and exhausted by 
means of a water pump. The enlarged portion of the tube, t\ 
is then filled with water. The tube, E, containing the blood 
is put into position. The blood iB allowed to flow Blowly 
into the flask and washed in with water. A quantity of 
foam is produced, which rapidly subsides except in the 
neck of tno flask. It is removed by filling the funnel, C, 
with hot water, lifting tho flask out of the calcium chloride 
bath and opening the tap R', so as to admit water but not 
air. When the neck has been cleared in this way, the 
hoating is continued for 10—15 mins. The flask is 
removed from the bath and hot water allowed to flow 
in from the tube, E, till the contents are at atmospheric 
pressure. The gas is then transferred to a suitable 
tube inverted over the enlargement, s, in the funnel, C. 
The results agree with those obtained by means of a 
mercury pump.— F. Shdn. 
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Iiima-julpkur-kai arttmUe may m ixture ; Chemical 

W ‘ «»«>• OB, Paint and 
Drag Rep., Dec. 87, 1913. 


(Pb 6* 83, total As t O, 86-47, water- 
soluble As,0, 0-44 per cent.) was mixed with a large 
exoess of lime-sulphur solution (1 ol lime sulphur concen¬ 
trate ofsp. gr. 1891 to 40 ol water) and after several 
hours, with frequent stirring, the insolutile residue was 
collected, washed, and dried at 40° C. It contained ■■ 
Pb 46-02, total S 22-61, free 8 19-44, Ca 6-08, As,0, 9-09 
per oent., and no sulphide, sulphite or sulphate, but 
a small quantity of thiosulphate; and possibly some 
■of the lead was present as thioarsenate for on adding 
several drops of oonoentrated lime-sulphur solution to & 
small quantity of lead arsenate suspended in wator, 
the same colour change (reddish-yellow through brown 
to nearly black) was observed as is produced when lead 
thioarsenate is precipitated by the interaction of lead 
acetate and sodium thioarsenate. The effect on the 
composition of the lime-sulphur solution of mixing with 
lead arsenate was found to be diminution in the content 
of sulphide and caloium and increase in that of thiosulphate 
and sulphate (including sulphite). This increase of 
thiosulphate and sulphite would account for the increased 
fungioidal value of lime-sulphur when mixed with lead 
arsenate, if Haywood’s view (this J., 1911, 41) that the 
fungioidal aotion is due to the presence of thiosulphate 
and sulphite be correct. (See also this J., 1910, 837,967.) 

—A. S. 


Patents. 

Insecticide. C. Ellis, Larchmnnt, N.Y., Assignor to 
Chadeloid Chemical Co., Now York. U.S. Pat. 1,082,607, 
Doc. 30, 1913. 

An emulsion composed of wax dissolved in a highly volatilo 
and almost insoluble organic liquid, and an aqueous 
solution of an inorganic salt having powerful insecticidal 
properties to which a “ thickener ” may be addod to 
impart consistence. A solution of paraffin in carbon 
bisulphide, emulsified with an equal volumo of mercuric 
chloride solution thickened with Irish moss, is mentioned. 

—F. Soon. 


Sewage ; Treatment of -. T. K. Irwin, London. 

U.S. Pat. 1,083,833, Jan. 6, 1914. 

See Eng. Pat. 18,237 of 1912; this J„ 1913,1125.—T. F. B. 



nit of quinine and diaspiria, very fine needles, m. p*. 
186° C.; natural salt of quinine and diaspirin: It dm 
necessary to use excess of diaspirin, otherwise a mixture 
of the neutral and basic salts resulted: neutral salt of 
quinaphenine and diaspirin, m. pt. 118° C.; baeie salt 
of quinine and dipioesl, crystals, m. pt. 106° C.; bade 
salt of quinaphenine and diploaal, m. pt. 88° C. Neutral 
quinine salioy late was obtained by mixing aqueous solutions 
of quinine bisulphate and sodium salioyUte. It was a 
yellowish powder, whloh melted below 100° C., with 
decomposition, and was converted into the bade salt 
(m. pt. 176° C.) by treatment with ether or alcohol. The 
basio salt of euquinine and novasptria, pentagonal {dates, 
m. pt. 178° C., and the neutral salt of aristoquinine 
and novaspirin, m. pt. 89°—90° C., were obtained by mixing 
alooholie solutions of the components.— A. 8. 

Peru balsam ; Artificial and genuine - K. Die to rich. 

Ber. deuts. Pharm. Gob., 1913, 88, 622—657. 
Samples of genuine Peru balsam gave the following 
values:—8p. gr. at 16°C., 1-160; acid value, 74-02— 
76-92 ; sapon. value, 214-34—243-07; iodine value, 
22-07—25-87 ; oinnamein, 68-56—77-66 per oent.; sapon. 
value of cinnamein, 253-61; iodine value of oinnamein, 
7-48—7-91; resin esters, 24-95 per oent.; and insol. in ether, 
2-46—4-38 per oont. Artificial and “ synthetic ” balsams 
gave results differing, as a whole, considerably from the 
recorded limits, although individual values were fre¬ 
quently normal. Of the tests for the identification, etc., 
of Peru balsam only the following were found distinctive -.— 
Hager’s petroleum spirit test; determination of the 
solubility in alcohol, chloroform, chloral hydrate and 
carbon bisulphide ; the nitric acid test; the xone reactions 
(see this J., 1908, 468), and the qualitative tests of the 
Swiss Pharmacopeia. A new colour reaotion of genuine 
Poru balsam is described:—One drop of the sample is 
shaken with 5 c.c. of petroleum spirit, and about fajalf of 
the liquid poured off. The remainder is mixed with 
6 c.c. of ether, and shaken with a few drops (10 to 15) 
of Bulphurio aoid, added drop by drop, when genuine Peru 
balsam gives a violet to blue oolouration, whilst artificial 
products give quite different colourations. This reaction 
is duo to the cinnamein of the balsam. Ab supplementary 
tests Halphen’s bromine reaotion, the behaviour towards 
alkalis and ammonia, determination of resin esters, and 
substances insoluble in ether, the behaviour of tho balsam 
on exposure to air, and sublimation and distillation tests 
may be applied. (See also this J., 1897, 829 ; 1898, 267, 
806; 1899, 53.)—C. A. M. 


XX.—ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 


Cineol [eucalypti; Addition compounds of -. Con¬ 

tribution to the knowledge of oxonium salts. I. Bellucci 
and L. Grassi. Gaz. chim. ital., 1913, 48, II., 712— 
735. 


■ Quinine, and its derivatives ; Some new salts of -. 

D. Angeloni. Boll. Chim. Farm., 1913, 52, 675—685. 
Chem. Zenfcr., 1914, 1, 154—155. 


Preliminary experiments showed that 1000 c.c. ol other 
dissolve 35-7 grins, of acetylsalieylic acid (aspirin), 
8-6 grms. of anhydromethylenocitryldisalicylic acid 
(novaspirin), 4*0 grms. of succinyldisalicylio aoid (diaspirin), 
50°0 grms. of salicylsalicylic acid (diplosal), 33 - 3 grms. 
of euquinine (quinine ethylcarbonate), 2*0 grms. of 
aristoquinine (quinine carbonic ester), 2’5 grms. of 
saloqumine (quinine salicylic ester), and 20 grms. of 
quinaphenine (the phenetidide of quinineoarbonic acid, 
C.H,O.C,H 4 .NH.CO.C l0 H u N.O t ) respectively. The 
following salts of quinine and its derivatives with salicylic 
acid and its derivatives were prepared, except yhere 
otherwise stated, by mixing ethereal solutions of the 
components. Basio quinaphenine salicylate, m. pt. 
125°—126° C. after crystallisation from a mixture of 
aloohol and a little ether: it was slightly soluble m water 
and was decomposed even by very dilute hydrochloric 
acid ; neutral salt of euquinine and novaspirin, crystalline 
powder, m. pt. 08“ C.; neutral salt of saloquin lnc and 
novaspirin, m. pt, 1I6°&; Mot rel salt 
end novaspirin, crystals, m. pt. 11“—, !•<» 


The behaviour of oirieol with a number of aromatic com 
pounds was studied by the method of thermal analysis. 
The results indicated that 1 mol. of oineol oombined with 
1 mol. of each of the following eubstanoes to form definite 
compounds, the melting points of which aro given in 
brackets: phenol (8° C.), a-naphthol (75° C.), /3-naphthol 
(48° C.), o-oresol (60° CA m-cresol (—5°C.), p-oresol 
0-6° U), pyrooateohol (39° C.), resorcinol (89° C.), guaiaool 
(6° C.), methyl salicylate (—18° 0.), thymol (4-5° C.); in 
the case of quinol, 2 mots, of cineol combined with 1 mol. 
of quinol, tie compound melting at 106-5° C. Negative 
results were obtained with o-, m-, and p-nitrophenol, o- 
and m-aminophenol, o- and m-hydroxybenzoie aoid, and 
phenyl and naphthyl salicylates. Withp-hydroxybensoio 
acid a compound appeared to be formed which decom¬ 
posed before melting.—A. 8. 


The Japanese mint industry. Chem. and Drugg., Jan. 81, 
1914,814. 

The bulk of the mint grown in Japan is cultivated on the 
sides of the hills, but that grown on low-faring ground, 
which car. be alternately need for rise, is the richest in 
nwntfaoL Although mint is grown in wuriouaparte of 
Japan, the beet oil is produeedm Okayama and Hiroshima 

a 8 
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Prefectures, where three crops are obtained—viz., fcMiy, 
Jan®, and August. The first crop yield* on distillation 
an oil containing about 47 per cent, of menthol, the *eoond 
about 58 per cent., and the third about 60 per cent. In 
Yamagata Prefecture two crop* are o'btainea, and in the 
Hokkaido only one, but the acreage planted in Hokkaido 
i* far larger than that in the other districts, bo that 
even though Hokkaido oil contain* only about 45 per 
cent, of crystal* and there i* only one crop, more than 
half the menthol oomes from that province. The process 
of distilling the oil is the same throughout the different 
producing districts. It lasts four hours, and 82 lb. of 
dried herb of the first crop should produce 14 oz., 
of the seoond crop 24 oz., and of the third crop 21 oz. of 
oil, the figures depending on the quality of the herb and 
the extent to which it is dried. The second crop is the 
most plentiful—a field, for instance, which will produce 
300 lb. of herb for its first crop will give 800 lb. for the 
second, and 000 lb. for the third. Roughly speaking, one j 
acre produoe* 5000 lb. of dried horb, which should produce 
80 lb. of crude oil. The oil having been distilled, is sold 
to the large refiners. In tho Okujoto, Bingo, and a few 
other districts there are “ Peppermint Guilds,” which 
examine tho oil and give a certificate as to its weight and 
purity, but from many districts tho refiner has to take his 
ohance. When the oil has been dementholiBed in Yoko¬ 
hama or Kobe, as the case may be, the menthol and oil 
are put separately in tins of 6 lb. each, twelve in a case, 
and arc ready for export. Tho oil is of an inferior 
character as compared with English and American 
peppermint, but it enters into cheap confoctionery to a 
largo extent, and competes with the better -class oils. 

Camphor; Yield of oil from Tansui - tree. U.S. 

Consular Reports, Oil, Paint and Drug Reporter, Jan. 

5,1914. 

It is stated that Tansui, an island just north of the Philip¬ 
pines, seems specially a field for the production of the 
camphor tret*. Two kinds of oil are specially mentioned in 
this report as being products of the Island of Tansui; 
one, the chong-guh oil, iN an essential oil with a sweet 
aromatic odour, and the other is yu-chin oil, produced 
from a tree growing in Southern Tansui, closely related 
in properties to the camphor tree, but which fails to yield 
camphor. 

According to a statement by a member of the Kosempo 
camphor distillery, the comparative output of camphor 
and the oil is in the proportion of 25 to 75, indicating 
that an enormous amount of oil is producible. In 
Banshoryo, Shinkoko, Naiboryu, andJIUtcku, noted for 
the rich growth of the real yu-chin tm*&^deld of camphor 
is not over 10 per cent, of the oil proouoed. 


Chlorohydrocarbons; Properties of some - and (heir 

use in chemical analysis. L. Gowing-Soopes. Analyst, 
1914, 89, 4—20. 

Tex author has made a study of the series of chlorohydro- 
oarbon solvents ranging from cw-dichloroethylene, boiling 
at 48-8° C. to hexaefdoroethane, boiling at 185*5*0., 
ohloroform and carbon tetrachloride being included fox 
purposes of comparison. Phyaioal constants have been 
established, including boiling and freezing points, density, 
coefficient of expansion, heat of vaporisation, retraotive 
indox, viscosity at various temperatures, specific heat. 
For purifying these solvents the liquid is shaken vigour- 
ously with a strong solution of ammoniacal silver nitrate, 
washed free from ammonia, dehydrated over lime for 12 
hours and distilled, the distillate being again fractionated 
from phosphorus pentoxidc. The boiling points of 
binary and ternary mixtures with water and'alcohol have 
boon determined for cortain members of the series. The 
action of the more important members of the series at 
their boiling points upon a number of common metals is 
tabulated. It would appear that nearly all are attacked 
to some oxtent in presence of water. Aluminium has a 
vigorous action upon the chloroethanes and is practically 
resistant to the chloroethylenes. The solubility of oertain 
inorganic subetanoes in the chlorohydrocarbons has been 
studied; tetra- and pentachloroethanes are excellent 
solvents of sulphur. Tables are given indicating the 
solvent aotion of tho various liquids upon 248 organio 
subBtences and 45 dyestuffs, and the possibility of separa¬ 
tions in certain cases is discussed. As general roles it is 
stated that if a compound contains only one hydroxyl 
group it is generally soluble, whilst if it contains two or more 
hydroxyl or oarboxyl groups or one of each, it is more or 
less insoluble. Ortho-compounds are generally more 
Bolublo than meta- or para-compounds. Tho solubility of 
a compound generally decreases as the chlorine content 
of tho solvent increases. An accumulation of nitro groups 
tends to decrease solubility. Certain uses of the chloro¬ 
hydrocarbons as solvents in chemical analysis are discussed 
and the chemioal reactions and tests for various members 
of the series described. Aluminium trichlorido reacts 
only with the ohloroothanos and tetrachloroethylene to 
form double compounds. Pentachloroethane reacts in a 
characteristic manner with phenylhydrazine, forming a 
solid compound with evolution of gas.—J. F. B. 

Ether /or narcosis. J, Herzog. Apoth.-Zeit., 1914,’ 29 
68—69. 

When ether is left in contact with ordinary cork it die 
solves substances from the cork which givo a yellow to 
yellowish golden colour when tested with potassium 
hydroxide, thus rendering the ether incapable of satisfying 
tho tests of the German Pharmacopoeia.—F. Shds. 


Ketones ; Comparatu e val-ue of catalysers in the preparation 

of -■ J. B. Senderens. Bull. Soc, Chim., 1914, 15, 

84—89. 

Ik view of the work of other investigators (see this J., 
1913, 806) tho author draws attention to his previously 
reoorded experiments on the action of catalysts in tho 
preparation of ketones (see this J., 1909, 489 ; 1912, 660 ; 
1913, 767). There is no doubt that the activity of the 
various oxides varies in so far that they behave differently 
when used with alcohols or organio acids respectively for 
tho preparation of ketones.—W. P. 8. 


Suecinic and malic acids ; A reaction of -. W. O. de 

Coninok. Bull. Soc. Chim., 1914, 16, 93—94. 
Whik a concentrated solution of sucoinic acid is added to 
a few grma. of ooloium salicylate moistened with a small 
quantity of water and the mixture is heated gently, a 
red colouration develops gradually; this oolouration is 
stable for many hours even when exposed to sunlight. 
Under similar conditions, malic acid also yields a red 
colouration, but the colour fades after a few hours and the 
solution is then oolourod yellowish-brown ; the oolouration 
also disappears gradually when the mixture is boiled. 

—W. P. S. 


Ethyl iodide and ethyl alcohol; Relation between the. boiUno 

point and composition of mixtures of -. S. C. Jana 

and J. N. 8. Gupta. J. Amer. Chem. Soc., 1914, 


This boiling points, at atmospheric pressure, of mixtures 
of ethyl iodide and ethyl alcohol wore as follows 


Percentage of 
ethyl iodide, 


Percentage of 
ethyl iodide. 

B.pt., 

°C. 

28-69 

70-2 

78-36 

si-e 

35-69 

68 8 

84-87 


41-38 

67-0 

88-85 


52-86 

64-8 

90-5 

61-5 

57-28 

64-0 

94-50 

62-0 

62-70 

63-3 

97-68 


69-42 

62-2 




A mixture of 87 per oent, of ethyl iodide and 18 of ethyl 
alcohol distilled as a homogeneous substance at 01*2"G 

—A. S. 


Iodine tincture ; Permanent -. Court ot. J, Pharm 

Chim., 1914, 9, 69—71. 

100 OHMS, of iodine, and 36 grms. of sodium iodide, or 
40 grms. of potassium iodide, are made up to 1000 grms. 
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in «tnog aloohoL The use of smaller proportions of 
*°“ M > ® hosting daring the solution, tends to psodnoo 
• tincture which develops hydriodio add on keeglr^. 

Patktts. 

Aldehydes; Method of producing condonation product* 

of -• E. C. R. Murks, London. From E. I. du 

Font do Nemours Powder Co., Wilmington, U.S.A. 
Eng. Put. 22,621, Oot. 4, 1912. 

Six Fr. Put. 449,604 of 1912; this J„ 1913,807.—T. F. B. 

.Product* for medical, surgical, and hygienic purposes, 1 

Manufacture of -. F. R. von Wulther, Dresden, 

Saxony, und W. Dederich, London. Eng. Bit. 27,733. 
Dec. % 1912 

Sxx Ft. Put. 481,446 of 1912; this J„ 1913, 672.—T. F. & 

Bismethylaminotctramino-arsenobemene; Manufacture of 

a - and of an intermediate product. A. G. Bloxum, 

London. From C. F. Boehringer und Sdhne, Munn- 
heim-Wuldhof, Germuny. Eng. Put. 996, Jan. 13, 
1913. 

Bn U.S. Puts. 1,075,279 und 1,081,079 of 1913; this J., 
1913, 1128; 1914, 41.—T. F. B. 

Hexanitrodiphenylsulphide; Manufacture of——. H. 
Wade, London, From C. Hartmann, Schlebusoh, 
Germuny. Eng. Put. 18,353, Aug. 12, 1913. 

Six Fr. Pat. 460,571 of 1913; this ,T., 1914, 44.—T. F. B. 

Patty acid containing arsenic; High-molecular --. 

Pharmaceutical compound. E. Fischer, Berlin, Assignor 
to Farbenfabr. vorm. F. Buyer and Co., Elberfeld, 
Germany. U.S. Pats. 1,082,509 and 1,082,510, Deo. 30, 
1913. 

Six Eng. Pat. 18,732 of 1912; this J„ 1913,109.—T. F. B. 

Oxycarboxydiarylcarbincls; Manufacture of -. M. 

Weiler, Assignor to Farbenfabr. vorm. F. Bayer und 
Co., Elberfeld, Germany. U.S. Pat. 1,082,574, Deo. 30, 
1913. 

Six Gor. Pat. 254,122 of 1911; this J., 1913,189.—T. F. B. 

Pharmaceutical compound* [ester* of 2-pipcronylquinolinr.- 
t-carboxylic acid], A. Thiele, Assignor to Chem. Fabr. 
auf Action, vorm. E. Sobering, Berlin. U.S. Pat. 
1,082,780, Dec. 30, 1913. 

Six Fr. Pat. 459,180 of 1913; this J., 1913,1128.—T. F. B. 

Itoprene; Producing -. F. Webel, Mannheim, 

Assignor to Badische Anilin und SodaFabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Puts. 1,083,164 und 
1,083,185, Deo. 30, 1913. 

Six Fr. Pat. 440,130 of 1912 and Addition thereto; this 
J., 1912, 735; 1913, 884.—T. F. B. 

Production of beverages, perfumes, and the lib*. Eng. Put. 
20,061. Bee XIXa. 


XXL—PHOTOGRAPHIC MATERIALS AND 


Sulphitc-qvinol eolation*: Oxidation and protection of —. 
J Pinnow. Z. wiss. Phot., 1913, 18, 41 —4 5. Chem. 
Zentr., 1914, 1, 102. 

Tie stability of the sulphite-quinol developer is stated to 
be increased abont four-fold by the addition of a small 
quantity of aoetio add (0-05 g ' l.-mol. per litre). (See 
also this J., 1918, 214, 451.)—A. & 


Panorr. 


Development 'of photographic image*. 

US/Pet. 1,083,682, J 


W. H. Caldwell, 

Inverness.' U.S. Put. 1,083,622, Deo. 30, 1918. 

Su Eng. Put. 14,744 of 1911; this J., 1911; 747.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

PUTXXTS. 

Gunpowder and process of making (he asms. G D. Mo- 
Do well, Pontiac, Hieh. U.S. Put. 1,083,371, Jun. 6, 
1914. 

Sxvxir ox. of granulated sugar are dissolved in a boiling 
solution of glycerin (1 drachm) in water (3 drachms). 
While the mass is heated, bnt below the boiling point, 
8 or. of potassium ohlorate are stirred in until dissolved, 
and the final product is granulated by passing through 
a sieve.—T. St. 

Nitrocellulose ; Process for the production of -. Verein. 

Kunstseidefabriken A.-G., Kelsterbaoh on Maine, 
Germany. Eng. Put. 5553, Muroh 5, 1913. Under 
Int. Conv., Muroh 5, 1912. 

Sxx IV. Put. 455,011 of 1913; this J., 1913, 886.—T. F. B. 

Explosive* for filling projectile*, mine*, torpedoes, primer*, 

detonators, and the like ; Vet of -. H. Wude, I/radon. 

From C. Hartmann, Schlebusoh, Germany. Eng. Pat. 
18,354, Aug. 12, 1913. 

Sxx Fr. Pat. 460,571 of 1918; this J., 1914, 44.—T. F. B. 


X xni .—ANALYTICAL PROCESSES. 

Thermo-regulator ; An electrical contact vapour-pressure — 
A. L. Feild. J. Amur. Chem. Soo., 1914, 38, 72—78. 
Tnx thermoregulator described was devised for the 
purpose of keeping constant at 30° C. the temperature 
of a water-bath of 350 litres eapaoity, heated by meant 
of oar bon filament eleotrio incan- 
deaoenoe lamps, supplied with 
ourrent by two dry batteries, the 
thermoregulator and a 160-ohm 
relay being interposed in the oir- 
ouit. The regulator (see fig.) con¬ 
sists of a U-tube provided with a 
three-way cock. A, and a tap, B, 
for filling. In the cloaed shorter 
limb is a layer of ether (or other 
suitable volatile liquid), above 
which is ether vapour mixed with 
air; in the other limb, above the 
mercury, the air is displaced by 
dry carbon dioxide. The thermo- 
regulator (after proper adjustment 
of the mercury level) being im¬ 
mersed in the bath, if the tem¬ 
perature of the latter rises too 
high, the mercury rises in B, MB 
it reaches the upper platinum 
oontaot, whereupon the relay is 
operated and the heating current out on. The regulator 
rapidly acquires the temperature oi the bath and 
has proved sensitive to O-l®—O-OOS* C.—A. 8. 



PtUcr 


PC Ur*. 


Calcium and magnesium; Separation of -. F. Holla. 

Ghem-Zeit., 1914, 88, 100. 

Ik presence of an excess of magnesium, in ammoniaeal 
solution, the calcium is only incompletely preoipitated 
by ammonium oxalate, but a quantitative precipitation is 
obtained in neutral solution when ‘an ureas of solid 
ammonium oxalate is added. When the proportion of 
magnesium chloride to calcium ehloride is lees than 18:1, 
the calcium oxalate is contaminated with some magnesium, 
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bat with larger proportion* o i magneeium the res alts 
come within the limits ol experimental error. The neutral 
eolation ie treated at boiling point with an excess of solid 
ammonium oxalate until the precipitate of magnesium 
oxalate, at first produoed, is redissolved and the residue 
of caloium oxalate remains unaltered. The solution is 
allowed to stand for some hours, filtered and the crystal¬ 
lised ammonium oxalate dissolved by wanning with a little 
water. The precipitate is washed at first with hot water, 
then with cold and the calcium precipitate after incineration 
is covered with a little alcohol and a few drop of sulphuric 
acid, ignited and weighed as sulphate. The magnesium 
oxalate dissolved in the form of a double salt is precipitated 
according to Clasgen’s method by neutralising the filtrate 
with aootic acid.—J. F. B. 

Steam generator; A new [ laboratory ]-. J. A. Murray. 

Chem. Nows, 1914, 109, 29—30. 

The apparatus is made of copper. The boiler (see fig.) 
has an air-tight lid. The bent constant-level tube 
prevents irregular boiling. Superheated steam emerges 
at ordinary pressure from the movable tube at the end 



of the coiled delivery tube (1 in. between the folds) 
into the bath, oven, etc. to be heated. The latter 
may be made of sine or tin. Using a Bunsen burner for 
heating the steam generator, a liath measuring 9 x 4J x 4$ 
inches was heated to 140“ 0. In 14 minutes.—J. R. 

Aluminium; Detection of traces of -. G. H. Petit. 

J. Fharm. Chim., 1914, 9, 66—69. 

The hydroxides of iron, chromium and aluminium pre¬ 
cipitated in the usual way are washed thoroughly, trans¬ 
ferred to a beaker by means of water, heated to boiling 
with solid barium hydroxide and filtered. The filtrate is 
aoi(lifted with hydrochloric acid, boiled and made alkalino 
with ammonia which has been kept over barium chloride. 
Aluminium when present is immediately precipitated. 
Where traoes only of aluminium are present, the filtrate 
obtained after boiling the precipitate with barium 
hydroxide is made slightly acid with sulphuric acid, con¬ 
centrated, filtered and ammonia added drop by drop 
(not more than 4—5 drops). It is thon heated just te 
boiling and allowed to Rtand, when the aluminium 
hydroxide settles down if present. This method will 
detoct 5 mgrms. of aluminium in the presence of 6 grms. 
of iron.—F. Shdk. 

Mercury; Determination of - at metal. C. Duccini. 

Gas. chim. ital., 1913, 48, II., 693—699. 

Tb» method of Furgotti (Gas. chim. ital., 1899, 26, II., 
089; see also Rimini, this J., 1904, 208), in which the 
mercury salt is reduced to metal by hydrazine sulphate 
in presence of alkali, and the liberated nitrogen measured, 
gives accurate results if at least 1 gnn. of the mercury salt 
be teed. If instead of measuring thonitrogen, the reduced 
mercury be washed by decantation with dilute hydro- 
ohlorio aoid and water, collected on a weighed filter, 
washed suooesaively with cold water, 98 per eent. alcohol, 
and ether, dried in a desiccator over calcium chloride 


and weighed, accurate results can he obtained even with 
0-2—0-28 grm. of the sample. The method can be applied 
directly to the chloride and nitrate of mercury and to 
mercury potassium chloride, but the cyanide must be first 
converted into the chloride.—A. S. 

Vanadium ; Volumetric determination of -. G. Wegolin. 

Z. anal. Chem., 1914, 53, 81-99. 

Titration with permanganate after reduction with sulphur 
dioxide gives a maximum error of 0-2 per cent. The error 
caused by chloride can be eliminated by adding manganese 
sulphate. In presence of iron the reduction is effected 
with alcohol. The iodomotric estimation, involving tho 
use of potassium ferrocyanide, is very reliable. The 
production of tho very pure pentoxide from vanadium 
oxychloride is described; but for ordinary purposes it is 
sufficient, to ignite commercial ammonium vanadate which 
has been four times recrystallised.—J. R. 

Silica ; Modification of the usual method of correcting - 

for included salts. S. B. Kuzirian. Amer. J. Sci., 
1914, 37, 01—64. 

The silieioiiH residue, obtained by evaporation of the 
hydrochloric acid solution of t he substance, filtration, and 
ignition, is treated with sulphuric acid, gently ignited, and 
weighed again. It is now treated with hydrofluoric and 
sulphuric aeids, the residue ignited to the same degree as 
before, and the loss of weight taken as silica. The error 
is not wholly eliminated by this treatment, but is in 
ordinary cases so lessened as to be negligible. A Bunsen 
burner is sufficient for the ignitions. (See also this J., 
1914, 44.)—J. T. I). 

Oxygen ; Determination of - in organic compounds . 

M. V, Boswell. J. Amer. Chem. Soc., 1914, 36,127—132. 
The method previously described (this J., 1913, 383) 
having been found to give high results in the case of 
compoimds containing less than 40 per cent, of oxygon, 
a modified method has been devised by which oxygen 
can be determined to within 0-3—1 per cent, and hydrogen 
to within 0-3 jicr cent. A quartz tube, 12 mm. internal 
diam., and 980 mm. long, is filled for a length of 670 mm. 
(starting 110 mm. from one end) with asbestos which has 
been impregnated with a solution of about 4 grms. of 
copper in nitric acid and then heated to convert the copper 
into oxide. The available oxygen in the copper oxide is 
determined by heating in hydrogen for 90 mins, and 
absorbing the water vapour produced, and the reduced 
copper is then re converted into oxide by heating in 
oxygon for 46 mins, after the glow ceases. A quartz boat 
containing 0-2 grm. of the substance is placed in tho 
quartz combustion tube which is supported in a com¬ 
bustion furnace without the usual iron trough and tiles. 
After passing a rapid stream of nitrogen for 20 mins., the 
whole layer of copper oxide is heated to the highest attain¬ 
able temperature, the flow of nitrogen diminished to 
about 1 bubble per second, and the substance heated very 
gently at first, and later at the highest temperature attain¬ 
able, after which the heating is continued for 20 mins, 
longer with a more rapid flow of nitrogen; tho water 
produced is absorbed by sulphuric acid and carbon dioxide 
by soda lime. After replacing the absorption apparatus 
by another absorption tube containing sulphuric acid, the 
copper oxide is reduced completely by heating in hydrogen 
for 30 mins, after the gas passes freely from the combustion 
tube. By subtracting the total oxygen available from the 
copper oxide from the sum of the quantities present in the 
water, carbon dioxide, and unreduced copper oxide, the 
oxygen derived from the sample is obtained; the hydrogen 
is calculated from the quantity of water. The reduced 
copper is oxidised by heating in oxygen for 46 mins, after 
the glow ceases and is then ready for another determin¬ 
ation.—A. S. 

Nitro- and nitroso-compounds ; Volumetric determination 

of - by means of titanium trichloride. H. Salvatcrra. 

Chem.-Zeit., 1914, 38, 90—91. 

Knecht’8 method (see this J., 1903, 232; 1906, 164) 
is modilied by the author in the following manner in order 
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Ol XXIV.-MISC*LLAH*QOS ABSTRACTS. 


toiOTder it man rapid and t° make the end-point of the 
*«* *flnrte. The eolation of tbTnitro. or 
nltroM •compound i* treated while boiling in an atmosphere 
of wrbon dioxide with a definite exoeee of titanium chloride 
solution; alto a short time, a measured quantity of 
methyleneblue solution (standardised against the titanium 
cbJOTide solution) u added, and the hot mixture is titrated 
with titanium chloride solution. At the end of the 
titration the green colouration changes sharply to yellow. 

—W. P. & 

Extension of the upper limit of applicability of the Abel- 
Pmtky apparatus. Scheel. 8te IU. 

Testing and valuation of oils for steam turbines. Sohwara 
and Marcusson. See II*. 

Determination of the temperature of softening of pitch. 
Klinger. See III. 

Determination of total sulphur in commercial benzol. Schenk. 
See III. 

Examination of commercial gelatins with regard to their 
suitability for paper-making. Sindall and Bacon. 
See V. 

Testing of indigo on woollen cloths. See VI. 

Determination of carbon in bituminous pyrites. Lepeoe. 
See VII. 

Determining the amount of zinc chloride in treated wood. 
Bateman. See IX. 

Report of Committee {Verein Deutscher Chemiker) upon 
methods of analysing iron ores. See X. 

Analysed iron and manganese ores. Methods of analysis. 
U.S.' Bureau of Standards. See X. 

Analysed irons and steels. Methods of analysis. U.S. 
Bureau of Standards. See X. 

CupeUation losses. Loewy. See X. 

Determination of arsenic and antimony [in copper']. 
Brownson. See X. 

Analysis of bronze, brass, and German silver. Bertiaur. 
See X. 

The insoluble bromide test fgr drying oils. Sutcliffe. 
See XII. 

Detection and determination of small quantities of iodin 
in oils. Fcndlcr and Stubcr. See XII, 

Determination of free caustic alkali in soaps. Bosshard 
and Huggenberg. See XII. 

Tentative specifications and analytical procedure for 30 
per cent. Hevea rubber insulating compound. See XIV. 

Qualitative differentiation of vegetable tannine. Stiasny. 
See XV. 

Determination of pentoses in tanning materials, with special 
reference to quebracho and mangrove extracts. Van 
Gijn and ran der Waerden. See XV. 

Determination of mangrove in admixture with other tanning 
materials. Kerr. See XV. 

Determination of humus in heavy day soils. Beam. See 

XVI. 

New sugar refractomeler for determining the apparent 
dry substance of juicee and syrups. Schonrock. See 
XVII. 

DctcrsrUnation of traces of iron in invert sugar, starch 
glucose and caramel, Eastick and others. See XVII. 


astick and others. See XVII. 


Analysis of maple products. 11. Comparative etm 
the delicacy of methods. Snell and Scott. See XV 


* 

Determination of alcohol in beer by means of MaQioani’e 
ebuBioecopc. Cain. See XVIII. 

Influence of ammonium sulphate an the specific rotation of 
lactose. Roaemann. See XIX*. 

Formation of sediment in mineral waters when stored in 
bottles. Determination of eilka, iron, and aluminium. 
Dode.J[ See XIX*. 

Detection of turmeric [in pepper]. Parry. See XIX*. 

Artificial and genuine Peru balsam. Dieterich. See XX. 

Reaction of succinic and malic acids. De Coninck. Set 
XX. 

Properties of some cMorohydrocarbems and their use in 
chemical analysis. Gowing-Scopes. See XX. 

Patents. 

Pyrometers ; Optical -. Sicmene Bros, and Co., Ltd., 

London. From Siemens und Halskc Akt.-Ges., Berlin. 
Eng. Pat. 17,927, Aug. tt, 1913. 

Is pyrometers of the kind in which a small incandescence 
lamp is arranged within the barrel of a telescope, the 
regulating resistance for varying the luminosity of the' 
lamp is mounted on the telescope so that the hands need 
not 1* removed from the telescope in making an observa¬ 
tion. Greater accuracy is also obtained by using a 
yellow or green screen in the eyepiece, together with a 
screen of tinted glass, in place of the usual red screen. 
The connecting socket for the leadB of the lamp circuit is 
arranged opposite to the lamp on that side of the barrel 
which is the underside when the lamp-filament is in a 
vertical position.—A. T. L. 

Extraction apparatus. H. J. Cary-Curr, Assignor to* 
E. H. Sargent and Co., Chicago, Ill. U.S. Pat. 1,082,304, 
Dec. 23, 1913. 

The distilling flasks of the extraction apparatus are 
heated by a rotatable hot plate arranged above and.' 
heated by a second electrically-heated hot plate fixed on. 
a stanel. The condenser tubes are oooled in a rotatable 
and adjustable tank supported on a central adjustable 
rod.—W. H. C. 

Gases, liquids, and solids ; Process for the determination of 

the density of -. A. Kaiahne. Ger. Pat. 268,353, 

May 12, 1912. 

The process depends upon the fact that the frequency of the 
vibrations of a sounding device varies according to the 
density of the surrounding medium. A BOlid sounding 
device (tube, plate, bell, or the like), fixed in a bolder and 
set in vibration either directly or by resonance in any 
suitable manner, is placed in the medium of which the 
density is to be determined, and is connected with mechani¬ 
cal or electromagnetic devices by which the change .in the 
frequency of vibration can he measured and indicated. 
The process is specially applicable to oases in which the 
density of a gas or liquid may be altered by the introduction 
(v.0., by diffusion) of another gas or liquid, for instanoe 
in controlling the purity of the gas in balloons and air¬ 
ships, detecting firedamp in mines, eto.—A. S. 


XXIV —MISCELLANEOUS ABSTRACTS. 

Freezing mixtures containing solid carbon dioxides The 

temperature of -. A. Thiel and E. Caspar.^ Z. 

physik. Chem., 1914, 86, 257—893. 

Despite conflicting statements in .the literature, the 
equilibrium temperature of mixtures of solid carbon, 
dioxide and ether, alcohol or acetone is, ss theoretical 
considerations based upon the phase rule would indicate, 
practically identical with the subliming temperaturei M 
the pure solid phase, which has the mean value —78-86 CL 
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[Ub, 16, UU. 


In accordance with this result the pertiel pressure of the 
•olveot i> negligible. Air wee exoroded during the experi¬ 
ments, end slight dieorepeneiee of not more then -fO - l“ C. 
were traced to the effect of the bydroetetic preeeure 
of the Uqnid a boro the thermometer bnlb. The appre- 
oiably lower temperetnrea on record ere due to the con- 
eidereble ebeorption of heat attendant upon solution. 
Such temperetnrea would naturally be temporary. The 
temperaturea were compared in a novel and effective 
manner by meant of a " vapour-preaaure ” thermometer 
charged with aolid carbon dioxide free from air which waa 
solidified in the bulb beforehand: oommeroial carbon 
dioxide “ anow ” waa found to contain oonaiderable 
quantitiea of air.—J. R. 


Biological action of chemical reagent); Came of error in 

•lodging the -. Presence of trace) of tine in glass. 

M. Javillier. Comptee rend., 19U, 158, 140—142. 

, Expxbimxxts on the notion of xino oompounda on the 
growth of Aspergillus tuber, conducted in veaaela of 
quarts or of Bohemian glass, showed them to have a 
oonaiderable influence; but the aame experiments in 
▼easels of Jena glass showed the same effect as when zinc 
waa present in the other oases, whether zino had been 
added or not. Investigation showed that the Jena glass 
oontained zinc, and that the Bmall amount dissolved by 
the culture medium was sufficient to produoe the effect of 
that added in the other oases.—J. T. 1). 


JScioproteascs; Specificity and other properties of - 
entr. Batter, u. T ' ’ ' 


C. Fermi. Zentr. 


, Parasitent., 1913,1. Abt., 


89 , 465—474. Chem. Zontr., 1913, 2, 1931—1933. 
Extirimixts wore made with preparations of trypsin, 
pepsin, and papain and of proteolytic enzymes from 
different bacteria, with regard to the effect of different 
influences and treatments on their power of decomposing 
albumin, serin, fibrin, casein, and gelatin respectively. 
By exposure to heat and to light, by filtration through 
porous poroelain, and by dialysis, in all case the enzymes 
lost their albumolytio activity firet and thoir gelatinoiytio 
activity last. Treatment of the enzyme preparations 
with acids, alkalis, salts, alkaloids and narootiox respectively 
gave, on the whole similar results, as also did fractional 
preoipitation with aloohol of different concentrations, 
treatment with natural anti-enzymes (normal serum 
and albumin), and selective absorption with the corre¬ 
sponding proteins (gelatin, albumin, serin, and casein); 
and the conclusion is drawn that the proteolytic enzymes 
are not specific, but that if present in sufficient concen¬ 
tration and with the requisite degree of activity, each 
enzyme is oapable of effecting Simultaneously the hydrolysis 
of albumin, serin, casein, fibrin, and gelatin. When the 
aotlvity and concentration of the enzyme were diminished, 
it became suooessively inoapable of decomposing albumin, 
serin, fibrin, oasein, and gelatin respectively, in the order 
given; hence it was possible to obtain preparations 
capable of decomposing only gelatin, or only oasein and 
gelatin, but not only albumin and serin. An enzyme 
capable of hydrolysing albumin and serin was also always 
-oapable of hydrolysing fibrin, oasein and gelatin, in 
the experiments on the aotion of chemioals on the enzymes, 
It was observed that phenol had a much more injurious 
action than thymol or toluene, especially on the serolytio, 
oaeeinolytio, and fibrinolytic activity. Hydrochloric, aoetio, 
laotio, butyric, formic, and malio acids were less injurious 
-than sulphuric and nitrio acids. The activity of trypsin 
diminished more rapidly in water than in solutions of 
■odium carbonate or sodium ohloride; of the two salts 
the chloride was the better preservative. The gelatino- 
lytio power of pepsin was inhibited by hydrochloric, 
propionio, butyrio and valeric acids, but became apparent 
otter neutralisation. The inhibition of the secretion of 
proteases by bacteria in saccharine nutrient media was 
found to be due to the formation of laotio aoid, which 
prevented the development of the baoteria: normal 
growth and secretion of protease resulted after neutralisa- 
-tion of the add. The formation of laotio add was greatest 
-with dextrose, less with suorose, and least with lactose. 


Of the different proteins, gelatin was most readily hydro- 
lysed by ohemioal reagents (aoids and salts), followed 
by fibrin, casein, serin and albumin in the order given. 
Fibrin was more readily attacked than casein and gelatin 
by a 1-5 per oent. solution of potassium hydroxide. 
Casein was more resistant to 75 per oent. sulphurie acid 
than to 25—50 per oent. laotio acid.—A. S. 


Trade Report. 

Butman chemical industry; Development oj -• U.8. 

Consular Reps., through Oil, Paint and Drug Rep-, 

Jan. 22, 1914. 

Acoonnnro to a report prepared by the U.8. Consul at 
Mosoow and issued by the Bureau of Foreign and Domestic 
Commerce, U.S. Dept, of Commerce, the chemical industry 
of Russia has developed to suoh an extent in reoent years 
that the annual output has now a value of about 
£15,500,000. For statistics relating to the production of 
sulphuric aoid and soda, see this J., 1913, 532. The 
alkali works are mostly situated near the salt mines in 
the provinces of Perm and Viatka and in the southern 
part of the province of Ekaterinoslav, but the sulphurio 
aoid factories are located in the districts where the acid 
is oonsumed. The factories near the Black Sea and the 
Baltio use pyrites from Asia Minor and Portugal; thoro 
nearer Moscow and on the river Volga obtain pyrites of 
good quality from the Urals. ( The high selling price of 
Boda is due to the high freight chargos from the factories 
whioh are about 700 miles distant from the plaoes of 
consumption. This applies also to chloride of lime the 
prioe of whioh is about 6s. per 100 lb. at the works, whilst 
the freight charge amounts to about 60 per oent. of the 
selling price at Baltio ports. In 1911, the production of 
ohloride of lime was about 54,000,000 lb. ana the imports 
722,000 lb. In 1912, 464,940 tons of fertilisers were 
importod (seo also thiB J„ 1913, 1079); this total included 
187,750 tons of superphosphate and 52,110 tons of natural 
phosphorites, the corresponding figures for 1911 being 
169,663 and 31,878 tons respectively. In 1910, only 
14,000,000 lb. of superphosphate were produced in Russia, 
but two new factories were opened in 1912 and the 
industry is making considerable progress, though having 
to depend upon imported raw material. A deposit of 
phosphorite m Kostroma province was investigated by 
the Ministry of Agriculture and although the material was 
of lowor grado than that found in Podolia provinoe, it 
proved suitable for the manufacture of superphosphate 
and a factory on the Volga is now using it. The Russian 
production of organio dyestuffs, in the districts of Riga, 
Warsaw and Mosoow, is based exclusively on the working 
up of partly manufactured foreign materials. Attention 
is called to the development of coke production in by¬ 
product ovens in the Donetz district (see this J., 1913, 
478). There is a considerable demand for sodium sulphate, 
which cannot be produoed in sufficient quantity in Russia 
owing to the impossibility of disposing of the hydro¬ 
chloric acid. The natural deposits cannot be utilised to 
any considerable extent owing to the high freight rates 
due to the requirement of the railway companies that the 
material shall be transported in sacks. The imports of 
Stassfurt (potash) salts increased from 74,808 tons in 1911 
to 91,350 tons in 1912, and the imports of sodium nitrate 
rose from 34,866 tonB in 1911 to 60,736 tons in 1912. 
There is a vigorous demand and ready sale for Norwegian 
saltpetre (calcium nitrate). The centre of the Russian 
chemical industry is gradually moving towards the east, 
the raw materials (e.g. pyrites, salt and fuel) being trans¬ 
ported by way of the Volga, whilst the development of 
the railway lines crossing this river offers faculties for 
exportation; this region is also favourably situated for 
supplying the Persian and Siberian markets.—A. 8. 

Brazil; Position of chemical industries in -. Chem.- 

Zeit., 1914, 88 , 57—58. 

OmnuoAi, industries are, as yet, little developed in the 
country. The few small factories and works are oonflncd 
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Books Received. 

H ™. CB ^ EB ARB * r T s ‘ ffi THOD*N IN DIE ANOROAN- 
MDMS Chemie. Enter Mitwirkung von Zahlreichen 
Chemikern und Phyaikern. Herauagegeben von Dr. 
Arthur StAhler. Privatdozent an der Universitat 
Berlin. Dntter Band. Allgemeiner Ted. Physiko- 
ohemisohe Bestimmungen. Irate HWfto. Verlag von 
Veit and Comp, in Leipzig. 1913. Price M.22. Bound 
M.25. 

Volume (91 by 8» ins.) containing 692 pages of subject 
matter, with 364 illustrations. The contonts of this first 
naif of the third volume, are classified as follows:—I 
Weight determinations. IX. Volume determinations! 
III. Determining the density of solid and liquid sub- 
stanoes. IV. Determining the densities and molecular 
weights of gases and vapours; (A. Laboratory methods. 
B. Methods of extreme accuiaoy). V. Determination of 
the molecular weight of dissolved substances (oSmotic 
methods). VI. Determination of osmotic pressures. VII. 
Critical points. VIII. Determination of compressibility. 
IX. Determining the compressibility of liquid and solid sub¬ 
stances. X. A praotical thermostat. XI. Determining 
surface tensions. XII. Determinations of expansion by 
heat XIII. Estimating melting points. XIV. Metallo- 
graphy. XV. Estimation of boiling and sublimation 
points. XVI. Determinations of solubility, adsorption 
and absorption. XVII. Determination of the solubility 
of gases in liquids. XVUI. Visoosity. XIX. Diffusion. 
XX. Conduction of heat. XXI. Calorimetry. XXII. 
Speoifio hoat. XXIII. Measuring thermal efiocts 
(WSrmetonungen). 

Handbook of Photomicrography. By H. Lloyd Hind 
and W. Brough Randles. George Routledge and 
Sons, Limited, Broadway Bouse, 68-74, Carter Lane, 
London, E.C. 1918. Price 7s. 6d. net. 

Volume (81 by 8f ins.) containing 278 pages of subject 
matter, with 44 plates, comprising 8 three-colour repro¬ 
ductions of direot colour-photomicrographs, and 86 half¬ 
tone reproductions of photomicrographs, with further 
71 text-illustrations. There is an alphabetical index of 
subjeots. This is an account of the methods employed 
in photomicrography, with a description of the apparatus 

and processes. The subject matter is classified as follows:_ 

I. Apparatus. II. The microscope. HI. Objectives and 
eyepieces. IV. Lamps and illuminants. V. Condensers. 
VI. Experiments on illumination. VII. Low power 
photomicrography. VIII. Photomicrography. IX. 
Colour screens and colour sensitive plates. X. 
Exposure. XI. Oblique and dark-ground iuumination. 
XII. Opaque objects. Metallography. XIIL Colour 
photomicrography. XIV. Photographic operations. XV. 
Applications of photomicrography. XVI. Appendix of 
formula, eto. 


- u *° „ t * r ,or tar-maoadamise<rroads! 

-• Manufacture of roofing-material (paste-boaid basis) 
roofing-paper, etc. xi. Use of roofing-piwr; atoUcMm 
an<i « n ? I f 6d asphaltums, etof* Eleotroteclnical 
insulating materials; rubber substitutes; cements and 
whnT’f® 40 ' Analytical secJtion. xm. Physical 
methods for examining the natural and artificial aSd. 

InTartifi^i^rr metbwle tor «»nuning 
and artificial asphaltums. xv. Technical examination 
and testing °f asphaltic substances, (i. andii.) Pressed 
“ml oast asphaltum. (iii.) Testing mixtures to 
a ®f’ haIt : (‘J) Koofing paper, boards; insulating 
plates, etc. (v.) Tars, cements, adhesives, wood oements® 

Dl L^™ IK nlw ( 'yan v erbindunqen ; Ihbe 
Entwickeluno und ihr GegenwIrtioee Stand 
Von HimiLW KAhler, Direktor de7 Raw! 
werke-Aktiengesollschaft, Berlin. Verlag von S 

Bra “"“ hwei «- ml & 

Volume (91 by 81 ins.) containing 188 pages of subject 
matter, with 30 illustrations, and alphaffioal indexes^!' 
names and subjeots. The text is subdivided and olasri&d 
as follows:—I. Scientific section: Chemistry of 
cyanogen and cyanogen compounds. II. Technics! 
section : n. Manufacture of cyanogen compounds tom 
animal deposits and remains, and products of dry dis¬ 
tillation. in. Obtaining cyanogen compounds from, 
atmospheric nitrogen, iv Cyanogen coimpounds from 
ammomacalnitrogen v. Preparation of vanVus cyanogen 
compounds from sulphoeyanides and ferroeyanides, etc 
ni. Analytical section: vi. Testing and foresting 
the cyanogen compounds, (i.) Qualitative and quantita¬ 
tive analysis of the cyanogen compounds, (ii.) Testing 
and investigating the raw materials, (iii.) Testing thl 
residual gas-punfymg materials of the gas works, (if > 
Cyarnde mud and wash liquors, (v.) Testing and examta. 
ing the final products. ° 


•New Books. 

turs" and In the “List of Patent AppUmttoai.*] 

I, Oildnar, H. : Das Entwerfen u. Bereehnen der 
Verbrennungskraftmaschinen u. Kraftgas-Anlagen 
S„ neubearb. u. bedeutend erweit. Aufl. Mit 1282 Teit-fia 
86 Koustruktionstaf. u. 200 Zahlentaf. (XX, 789 S. u. 1 
Lex 8°. Berlin. J. Springer. 1914. Cloth M. 82. 
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LieckfM, 0. : Die Petroleum- u. Benzit-Motoren m. 
beeond. Bertokakht. dor Treibfil-Motoren. Bin Handbuoh 
I. Ingenieure, Motorenbesitzer u. W&rter, sue der Praxis 
f. die Praxis beerb. 4. Aufl. (VII, 320 S. m. 285 Abbildgn. 
u. 1 Tel.) gr. 8°. Mtinohen, B. Oklenbourg. 1913. 
Cloth M. 11. 

Spidmann, Dr. F. : Vcrbrcnrmngskroftra&schinen u. 
Generatoren. Kin Handbuoh {. Fabriksntcn, Ingenieure, 
Monteuro u. Studicrende tcchn. Lehrsnstalten. (Neue 
fTitcl-] Aufl.) 2. u. 3. Tau». (VIII, 170 S. m. 109 Abbildgn.) 
gr. 8°. Leipzig, J. J. Weimr [1907]. 1913. Clotb M. 3. 

Supino, G.: Moteurs Diesel, marina et fires, ill., in-S". 
Gh. Bdranger, Paris. 1914. 20 ir. 

Hiller, E. G.: Steam Boiler Construction: Buies 
ol The National Boiler and General Insurance Co., Ltd., 
with notes on Material, etc., etc. 8vo. pp. 108. Taylor, 
Garnett, London. 1914. Net Is. fid.; nds., net Is. 

Hiller , E. G.: Working of Steam Boilers; Being 
instructions respecting the working, treatment, and 
attendance of Steam Boilers. 8vo. pp. 148. Taylor, 
Garnett, London. 1914. Not 2s.; bds., net Is. 0d. 

Seu/eri, F. : Dampfkcssel, Dampfmaschinen u. andero 
W&rmekraftmasohinen. Ein Lehrbuch zum Selbststudium 
n. sum Gebrauoh an toohn. Lehranstalten. 8. Aufl. (des 
Thdr. Schwartse’schen Kateehismus), vollstkndig neu 
bearb. (Neue [Titel-] Aufi.) 2. u. 3. Taus. (XII, 345 
S. m. 408 Abbildgn. u. 5 Taf.) gr. 8°. Leipzig, J. J. 
Weber [1909]. 1913. Cloth M. 0. 

lncUey, W. : The Theory of Heat Engines. 8vo. 
pp. 502. Longmans, London. 1914. Net 7s. Od. 

Kakndtr f. Kiiltc - Techniker 1914. Hrsu. v. 
Geo, Gottsohe, 6. Jahrg. (VII. 277 S. m. Abbildgn.) 
kl. 8°. Altona (Klopstoekstr. II). Vcrlag f. Kalte- 
Industrie. Cloth M. 5. 

Stetefeld, I. : 3. intemationalor Kaltekongress Chicago. 
Beferat ill), die nnlksslioh des 3. intemationalen Kiiite- 
kongresses gch. wiehtigsten Vortriigc der 0 Sektionen. 
Im Auftrage dor •“ Eis- u. K&lte-Indnntrie " bearb. (20 
8. m. 4 Fig.) 32x24'5 cm. Wittenberg, A. Zicmsen. 

1913. M. 1. 

/Calender I. den praktischon Ofenbau 1914. Erstes kurzge 
fasstes Nachsehlagebuch f. Kaehelofenfabrikanten, Hafner, 
TSpfor u. Ofensctzer. Hrsg. v. Aug. Fiehtncr. 2. Jahrg. 
(XII, 134 S. u. Schreibkalcnder.) kl 8°. Halle, C. 
Marhold. Cloth M. 2. 

TTa Thomson, J. H., and Sir B. Redwood: Handbook on 
Petroleum. 3rd edition, revised, and enlarged. 
8 vo,, pp. 300. C. Griffin, London. 1914. Net 8s. 0d. 

Watcolt, H. P.: Handbook of natural gas. Erie, Pa., 
Metric Metal Works, c. 2+7-14+529 p. il. fold. pi. fold, 
ohart. tabs. (1 fold). 12°. 1914. Loath., $4. 

IlB Aurir, C. E.: Design of surface combustion 
applianoes ; written for the 8tli annual meeting 
of the American Gas lust., Oct., 1913. N.Y., Am. Gas 
Inst., [29 W. 39th St.]. 70 p. il. diagrs. charts. 0. pap. 

1914. 

TTI Drexler, F. : Zur Frage der Sehwerol- (Tee?-, 

* Teerol-) Ausnutzung in Verbrennungsmotoren. 
(35 B. m. 24 Fig.) Lex 8°. Berlin, Vcrlag f. Each- 
literatur. 1913. M. 1.50. 

W Kortehilge n, J. P„ u. E. L. SeOeger: I’apierfabrika- 
** tion. 05. Lfg. Berlin, O. Eisner. 1914. 50 Pf. 

Panwin, E.: Le fibre tessili e la loro lavorazione. 
Milano, 10°. fig., p. viii., 298. 1914. Lire 3. 

Woolman, Mrs. M. S. V., and E. B. McGowan. Textiles; 
a handbook for the student and the consumer. N.Y., 
Macmillan, o. 11+428 p. (3 p. bibl.) il. 1914. D. 82. 

yr Brian, Prof. F.: Die Spannrahmen u. deren 
’" konatruktive Ausbildung f. die Zweoke der 
Appntnr. (35 S.) 8 °. Wittenberg, A. Ziemaen. 1913. 
Cloth M. & 


VTTI Heinerrdorjf, 0.: Die GlasmalereL like Teohnik 
"***' u. ihre Geschiohte. Mit e. Einleitg. u. e, 
Anh. flb* modeme Glasmalorei v. Karl Soheffler. (66 u. 
155 S. m. 159 Abbildgn.) Lex 8°. Berlin, B. Caamrer. 
1914. Cloth M. 12. 

Namias, R .: La fotografia vetrificatia bu smalto, 
porceJIana c vetro, ed applicazione in genere, della fotografia 
all’arte ceramica e vetraria. Casalmonfcrrato. 16. 
fig., p. vii, 113. 1914. Lire 3.50. 

IV Eckel E. C-, and others: Portland ocmcnt materials 
and industry in the United States. Wash., D.C., 
Gov. Pr. Off. 401 p. (61 p. bibl.) fold. maps, tabs, O. 
(U.S. Geological Survey bull. 622), pap. 1914. 

Protolcoll der Verhandlungon des Vereins deutsoher 
Portland-Zement-Fsbrikanten (Eingctragener Verein) am 
10., 11. u. 12.2. 1913. (523 S. m. Abbildgn.) gr. 8“. Berlin 
(Tonindustric-Zeitg.) 1913. M. 4. 

SchlUter, H. : Eisenbetonbau. Rahmen u. Gewolbe. 
Ein ausfiihrl. Lehrbuch der allgemeinen Thcoricn m. 
Ansohliisseii an die Literatur, insbesondere an das Hand- 
buch f. Eisenbetonbau u. die Werke v. Prof. Mtiller- 
Breslau nebst Anh. A.: Dio Elementc der hdheren Mathe- 
matik f. den Bedarf des Statikcrs u. Anh. B : Die Elemente 
der Einflusslinienlehre f. vollwand. Konstruktionen. 
Mit vielen vollst&ndig durchgefiihrten Zahlenbeispielen, 
350 Abbildgn. im Text u. 2 Taf. (XVI. 379 S.) gr. 8°. 
Berlin, H. Meusser. 1914. Cloth M. 12. 

Schlilter, H.: Eisenbetonbau, Saule u. Balken. Eine 
ausfiihrl. Darlegg, der grundleg. Rechnungsarten des 
prakt. Eisenbetonbaucs in Verbindg. m. den neueaten 
Versuchsergcbnissen zur Forderg. des Veretandnissefl t 
die Dctailbearbeitg. nebst e. besond. Bericht ilb. die bis- 
her. Versuehsergebnisse an langsarmierten u. umschniirten 
Saulen. Mit 109 Abbildgn. u. 7 Taf. im Text sowic 2 Anh. 
(VIII, 29fi S.) gr. 8°. Berlin, H. Meusser. 1914. 
Cloth M. 8. 


fichiile. Prof. F.: Dor hydraulische Kalk. Referat. 
(13 S.). Die Prufung der Zeraente m. plastischem Mortel. 
Referat. (10 S.). Mitteilungen der MatorialpriifungB- 
anstalt an der eidg. techn. HochBchule Zurich, gr. 8°. 
Zurich. Speidel u. Wurzel. 1913. Each M. 1. 

V Fdlmcr, M. : Apparate u. Methoden zur Eisen* u. 

Stahlpriifung. (28 S. m. 25 Abbildgn.) gr 8°. 
Leipzig, Haehmeister & Thai. 1913. M. 1. 

Junyst, Dr.C. : Bcitragzur Untersu chung desGusscisens. 
Ergebnisse der Untersucliign. v. Gusseisen auf Durchbiegg., 
Biegefestigkoit, Schlag- u. StossfeBtigkeit, Hohenver- 
minderg., Druckfe»tigkeit u. Hftrte. (203 8.) Lex 8°. 
Diisseldorf, Vcrlag Stahlcisen. 1913. M. 15. 

Oranjon, R., and P. Rosenberg: A Practical Manual 
of Autogenous Welding (Oxy-Acetylene). With a chapter 
on the cutting of metals with the blowpipe. 8vo., pp. 256. 
C. Griffin, London. 1914. Net 5s. 

Hobart. , J. F.: Soft Soldering, Hard Soldering, and 
Brazing. Or. 8vo. Constable. 1914. Net 4s. 

Lacroix, A. : Mineralogie de la France et de bob colonies, 
tome V, ill, in 8°. Ch. B6ranger. Paris. 1914. 20 fi. 

Renter de Villeroy, R. : Lcs resources min6rales de la 
Tunisie. Avec le texte comments du d&ret du 8 Novembre. 
1012. Avee 2 cartes, gr. in-8°. Bcrger-Levrault et Cie., 
Paris. 1914. 7 fr. 50. 


Mitlcilungen aua dem cisenhuttcnmknniBchen InstRut 
der konigl. techn. Hochschule Breslau. Hrag. v. Prof. 0. 
Simmertsbaeh. 1 Bd. (V, 224 S. m. 177 Abbildgn. 
u. 6 Taf.) Lex 8°. Diisseldorf, Vcrlag Stahleisen. 1913. 
M. 14. 

Coghlan, H. L. and J. W. Hinchley ,: Cooonut 
Chdtivation and Plantation Machinery. Illus¬ 
trated. Cr. 8vo, pp. 140. C. Lockwood, London. 1914. 
3s. fid. 


xv. Paeuler, Prof. J.,u. R. Lauffinann: Worterboch der 
* wiehtigsten in der Lederindvstrie angswandten 
Facbausdrtickc. Dsutsch-englisch n. englisch-deutsch. 
(139 8.) 8°. Berlin, F. A. Gfinthm A Sohn. 1913. 
Cloth M. 2.50. 
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Wood, 3. T. •. Dm EatkUksn n Bei»n a., v „ 

s* .?&*sst. i avTs 

XVI. H.: Too KQMoidohemi© u. ihre Bedeutung 
Vortrag (21 8 m ?«**• «. Mineralogie 

l&SLSLSm} rL Ux 8 °- **-• 

xvra. F eider, Prof. S. : Teohnolgio dei landwirtschaft- 
T AKfi- Tv“?? e \ InduBtrien 3 Tl. Garungstoohnik. 

ir A R» g 'u?‘ e (X - 269 s - m - 110 Abbildgn.) 

gr. 8 . Wien, A. Holder. 1914. Cloth M. 6 ^ 

XIXa. Btythim A. C. M. Hmtwich, Proff. glimmer : 
T» <1 tm. Hand buck der Nahrangsmitteluntersuchung. 
In 3 Bag. 1 Chemisch-physikalisohcr Tl. 2. Botanisch- 
mikroskopisoher Tl. 3. Bakteriologisoher u. biolog. Tl 
Mit. e. bcsonderen Anh., onth. die Beurteilg. dor Nabrungs- 
u. UenuBsmittel sowie Gebrauchsgegenstande auf Grand 
dor besteh. Gesotze Deutschland*. Oesfcrreich-Ungams, 
dor Sohweu um. uaw. 1. Bd. : Chemischphysikalischer 
Tl., v, B. (XXXV, 1072 S.) Lex 8°. Leipzig, Ch. H. 
Tauchiutz. 1014. Half mor., M. 43. * k 

Mic.ko, Dr. K.: Ueber Speisewfirzen n. Bouillonwflrfcl. 
Mittcilnng aua der staatl. Untcrsuchungsunstalt f. Lebens- 
mittel. 1. Mitteilg. (8. 321—330). gr. 8°. Berlin, J. 
Springer. 1013. M. T. 

XIXb. Christie , W. W. : Water : Its Purification and 
XIbc in the Industries. (V. 8vo. Constable, 
London. 1914. Net 8s. fid. 


M^iKvsuas. 

ciothM • Tjm0n ’ Z W“8>»i*derbM»g. 1013. 

XXIII. AUen, C. M. : Quantitative chemical analysis ; 
rVip . . wurteen analyses in pamphlet form; 10 
Bhetts of test questions and problems. N.Y., Wiley. 
* » pap. 1914. 85 o. 

Orossmann Dr. XL : Die Bestimmungsmethoden dee 
Nickels u. Kobalts u. ihre Trennung v. den anderen 
M a 1 0O Ilt<!D ' (14 ° a) Stutt 8»rt, F. Enke. 1013. Cloth. 

BUiisSlc, Prof. A.: Naohwei», Bcstimmung u. Tren. 
nung der chemisehen Elemente. 2. Bd. Gold, Platin, 
Vanadin, Wolfram, Germanium, Molybd&n, Sillier, Queok- 
™ ber. (XL, 023 S. m. 55 Abbildgn.) gr. 8°. Bern, 
Akadem, Buchh. v. M. Drcohsel. 1013. Cloth. M. 27.70. 

,nP a ^ er ’ ® r ‘ ; Analytische Chcmie des Mcthylalkohols. 

(74 S.) Lex 8°. Stuttgart, F. Enke. 1013. M. 3, 

Thomson, Sir J. J. : Bays of Positive Electricity and 
their Application to Chemical Analysis. Illust. 8vo, 
pp. 140. Longmans, London. 1014, Net 5s. 

XXIV. Benson, Prof. H. K. : Industrial chemistry for 
engineering students. N.Y., Macmillan, c. 
14+431 p. (bibls.) il. tabs, diagrs. D. 1914. $1.90. 

Osl, H. : Cours de chimie industricllc. Dunod et Pinat, 
Paris. 1914. 30 fr. 


Fischer, Prof. F. : Das Wasser. Seine Gewinng,, 
Verwendg. u. Beseitigg. m. besond. Bertlcksicht. dei 
Flussveranreinigg. (VIII, 349 S. m. 112 Abbildgn.) gr. 8°. 
Leipzig, O. Spamcr. 1914. Cloth M. 18.50. 

Friedrich, Prof. A. : Kulturtechnischer Wasserbau. 
Handbueh f. Studierende u. Praktiker. 3., umgearb. u. 
erweit. Aufl. 2 Bd. Die WaRserversorgg. der Ortschaften. 
Die Stauhweihcrbauten. Die Kanalisation der Ortschaften, 
Roinigg. u. landwirtsehaftl. Verwcrtg. der Abwiisser. 
(XVI, 806 S. m. 318 Abbildgn. u. 25 z. Tl. farb. Taf.) 
gr. 8°. Berlin, P. I’arey. 1914. Cloth M. 25. 

gelling, J. : Die Luft im Liehte der Liiftungstechnik. 
(!I0S. m. 9 Abbildgn. u. 24 Tab.) gr. 8”. Halle, C. 
Marhold. 1913. M. 1.80. 

Weisman, C. : Biochemical studies of expired air in 
relation to ventilation. Easton, Pa., EBchenbach Pr. 

1913. 97 p. (5 p. bihl.) 8". 2s. Od. 

Winkler, C .: VortrSge tl. Abhandlungcn iib. Abgase u. 
Rauchsch&den. Hrsg. v. Prof. O. Brunek. (90 S.) 1913. 
gr. 8°. Berlin, P. Parey. M. 3. 

VV Kalender, Pharmazeutischer, 1914. Hrsg. v. G. 
AA- Arends u. E. Drban. 2 Tie. 43. Jahrg. 
(54 Jahrg. des Phurm. Kalenders f. Norddeutschland.) 
(XXVIII S., Schreibkalender, 324, VIII, 402 u. 198 S. m. 
Fig.) kl. 8°. Berlin, J. Springer. Cloth. M. 3.50. 

YYI AUen, H. S.: Photo-Electricity; the Liberation of 
* Electrons of Light, with chapters on Fluores¬ 
cence and Phosphorescence and Photo chemical Actions 
and Photography. 8vo, pp. 234. Longmans, London. 

1914. Net 7s. 8d. 

Jahrbuch flir Photographic u. Reproduktionsteohnik 
f. d. J. 1913. Unter Mitwirkg. hervorrag. Fachm&nner 
hrsg. v. Prof. J. M. Eder. 27. Jahrg. Mit 193 Abbildgn. 
u. 13 Kunstbeilagen. (VIII, 074 S.) 8°. Halle, W. 
Knapp. 1913. M. 8. 

Die. photographische Kunst im J. 1913. Ein Jahrbuch 
f. kiinstler. Photographic. Hrsg. v. F. Matthies-Masuren. 
12. Jahrg. (VIII, 31 S. u. 160 S. Abbildgn. m. 0 Taf.) 
Lex 8 °. Halle, Photograph. Verlagsgeseilsohaft. 1913. 
Cloth M. 9. 

PhzigneUi, G.: Gli apparati fotografioi e il prooesso 
negativo, oon prefazionc dolling. Pio Paganini, Milano. 
Hi", fig., p. xlx, 441. 1914. Lire 4. 


Omdin n. Kraut's anorgan. Chemie. 7. Aufl. v. Friedheim 
u. Peters. 170. u. 171. Lfg. Heidelberg, Carl Winter. 
1914. At M.1.80 each. 

IJoffinann, M. K. : Lexikon der anorganischen Verbind- 
ungen. Unter Beriieksicht. v. Additionsvcrbindgn. m. 
organ. Komponenten. Mit Unterstfltzg. der deutschen 
chem. Gesellschaft hrsg. im Auftrage des Verrins deutscher 
Chemiker. (In deutscher, engt., franzos. u. italicn. Sprache.) 
Lex 8°. Leipzig, J. A. Barth. 

1. Bd. 6. u. 7. Lfg. Einleitung eot., Tl. I—V 
Wasserstoff bis Bor, Nr. 1—65. Abteilung Lithium 
bis Barium, Nr. 17—22. (S. 337—464.) 1913. M. 8. 
Kiister, Prof. F. W., u. Prof. A. Thiel : Lehrbuch der 
allgemeinen physikalischen u. theoretischen Chcmie. 
In elementarer Darstellg. f. Chemiker, Mediziner, Botanik- 
er, Gcologen u. Mineralogen. 1. Bnd. Stochiometrie 

u. chem. Mechanik. Seito 1—576 bearb. v. K., S. 577_ 

Schluas bearb. v. T. (XV, 747 S. m. 147 Abbildgn. u. 2 
Taf.) gr. 8°. Heidelberg, Carl Winter. 1913. M. 18. 

Stdhlcr, Dr. A. Einfiihrung in die anorganische Chemie. 
Mit 95 in den Text gedr. Abbildgn. u. 1 farb. Spektraltaf. 
(Neue [Titel-] Aufl.) 2. u. 3. Taus. (XII, 508 8.) gr. 8°. 
Leipzig, J. J. Weber [1910). 1913. Cloth. M. 0. 

Fischer, E., u. E. Beckmann: Das Kaiser-Wilhclm- 
Institut f. Chemie Berlin-Dahlem. Mit 1 Titelbild, 30 
Abbildgn. im Text u. 7 Taf. am Schluss. (08 S.) Lex 8°. 
Braunschweig, F. Vicweg & Sohn. 1913. M. 3. 

Jones, H. C., and J. S. Guy: The absorption spectra 
ok solutions as affected by temperature and by dilution : 
a quantitative study of absorption spectra by means of 
the radiomicrometer. Wash., D.C., Carnegie Inst. 
7+93 p. pis. tabs., diagrs. O. (Publication.) pap. 1914 
$ 2 . 

Jones, H. C., and others: The freezing-point lowering, 
conductivity, and visoosity of solutions <3 oertain electro¬ 
lytes in water, methyl aloohol, ethyl alcohol, aoetone, and 
glycerol, and in mixtures of these solvents with one 
another. Wash., D.C., Carnegie Inst. 7+214 p. tab. 
diagrs. O. (Publication.) pap. 1914. $2. 

Jones, H. C.: A New Era in Chemistry. Cr. 8vo. 
Constable, London. 1014. Net 8s. fid. 

Martin, G.: Triumphs and Wonders of Modem 
Chemistry. New Edition. Illustrated. 8vo., pp. 378, 
Low, London. 1914. Net 5s. 
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Reichs-AdreMfnich, Deutsches, f. Industrie, Gcwerbe u. 
Handel. Unter Benutzg. amtl. Quellen hrsg. v. Rud. 
Mowe. 3 Bdc. Ausg. 1914. (VI, 6960, 134, 1166, 232, 
120, 18, 112 u. Ill S. m. eingedr. Kartenskizzen.) Lex 8°. 
Berlin, R. Masse. Cloth. M. 36. 
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berg. (30, 673, 624 u. 144 S.) Each section separately, 
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676 8.) gr. 8°. Dresden, Th. Steinkopff. 1914. Cloth. 
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1. It was shown above (III.) that cold bitartrate 
solution dissolved 8-72 per cent, of antimony. The 
estimation of the antimonious oxido in the same solution 
gave 8-35 per cent, of metal. 

2. An attempt was made to extract the whole of the 
oxide by boiling 5 grms. of crude with 100 c.c. of 7 per 
cent, tartaric acid solution for 45 minutes. The deter- 


OXYGEN AND METALLIC ANTIMONY JN 
CRUDE ANTIMONY. 

BY W. R. SCHOKIXER, PH.D. 

In a previous paper rend before thiH Section (this J., 
1913, 260) I have shown that the percentage of sulphur in 
crude antimony was much lower than that corresponding 
to the formula Sb 2 S a , and that the rosult of the complote 
analysis of crude disclosed a more or less considerable 
deficiency ; this was ascribed to Iho presence of oxygen, 
and the assumption supjHirted by the observation that 
crude, unlike stibnite, was partly dissolved by cold 
solutions of sodium bitartrate. The present investigation 
was undertaken with a view to obtaining moro convincing 
evidence of the presence of oxygen. 

1. Analysis of (he material .—The material experimented 
upon (Hu-nan crude) was crushed to pass a 90-mosh and 
analysed like tile previous samples. The figures show a 
shortage of over 3 |>or cent., with low sulphur and un¬ 
usually high antimony content:— 


per cent. 

Antimony . 73-50 

Sulphur . 22-45 As. 'An : traces. 

iron. 070 Cu, Pb, Ag not. ilctcrnuiieil. 

Xusoluble. 0-05 


06 70 

II. Determination of oxygen. —Oxygen was next tested 
for by fusing the material m a current of hydrogen sulphide. 
Hydrogen reduces both antimony oxide and sulphide to 
metal, whereas hydrogen sulphide acts only upon tin* 
oxide, thus :—Sb A) ? -f 3H 2 S=Sb 2 Sj-}-3H..O. Crude anti¬ 
mony containing oxide would thus increase in weight, and 
give off water. 

The sample was dried for two hours at 107° C. and 
weighed out into a bulb tulx* connected at one eml with 
three calcium chloride tubes for drying the hydrogen 
sulphide, and at the other with a condenser and a'calcium 
chloride tube for collecting the water. After the air had 
been displaced from the apparatus the crude was gently 
heated, when water soon began to condense. The heat 
was increased until the mass had fused. It was Ihen left 
to cool under hydrogen sulphide which was displaced by 
air before weighing. In this way 3-18 per cent, of oxygen 
was found, whieh accounts for the deficiency as 96-76+3-18 
=99-94. The residue showed an increase in weight of 
3*53 per cent, and was found to consist of nearly pure 
sulpt#de : antimony 7113 per cent.; sulphur 27-56 per 
cent. ; iron and insoluble 0-73 per cent.; total 99-42 ]>er 
cent. Tlie presino- of oxygen in Chinese crude is thus 
placed beyond doubt. 

III. Action of Intartrate. —The original crude and the 
product obtained by fusion under hydrogen sulphide were 
tested as to their behaviour towards cold sodium bitartrate 
solution of the same strength as the one previously used. 
After 20 hours’ digestion the following quantities of 
antimony were dissolved :—Original crude, 8-72 ]>er 
cent.; fused Rulphidc, 0-89 per cent. The result of the 
replacement of oxygen by sulphur is the comparative 
insolubility of the fusion product. 

IV. Antimonious oxide in present in crude. —The amount 
of oxygen found, viz., 3-18 per cent., is equivalent to 15-90 
per cent, of antimony in the form of trioxide. That the 
lowest oxide is present in crudo was proved by the following 
three tests in which the total antimony and that existing 
as trioxide were estimated in aliquot portions of solution, 
the former by precipitation with hydrogen sulphide, 
solution of the Bulphide in sulphuric acid and titration 
with permanganate, the latter by addition of sodium 
bicarbonate and titration with iodine. 


! mination of the total and trivalent antimony in the filtrate 
I gave: Total antimony, 10-69 per cent.; antimony as 
I Sb 2 0„, 10-81 per cent. The residue from this extraction 
was not pure sulphide, as it assayed 72-40* per cent, of 
antimony. 

3. The preceding test was carried out on 90-mesh 
material. A sample was now ground down to extreme 
! fineness, and 1-25 grm. boiled with 100 c.c. of 10 per cont. 

! tartaric acid for 45 minutes. The filtrate contained 13-29 
per cent, of antimony, against 12-88 per cent, determined 
by iodine titration. 

The last experiment shows that at least four-fifths of 
the total oxygon is present as trioxide; whether tho 
remaining fifth exists partly as pentoxido could not be 
ascertained, as the test for pentoxide fails when sulphide 
is also present. 1 think, however, it- is safe to assumo 
that practically the whole of the oxygon is combined with 
antimony in the form of trioxide, because an excess of 
oxygen is necessary for the formation of the pentoxide. 
The experiments further show that part of the oxide is 
easily soluble in the cold, while i small proportion remains 
insoluble even on boiling and after most thorough crushing. 
As a ]M>ssible explanation for this behaviour I would 
suggest that the bulk of tho oxide is present in the free 
state, either dissolved in, or intermixed with, the sulphide, 
while the remainder has combined with the sulphide to 
form an oxysulphide. I shall have an opportunity later 
on of referring again to this matter. (VI.) 

V. —Presence of metallic antimony in crude .—By re¬ 
casting the complote analysis, the composition of the 
sample of crude is represented by the following figures 


Calculated Calculated increase 

Analysis. composition. after fusion under 

H a S. 



l>cr cent. 1 


per cent. 

1 

l 

per cent. 

Insol. .. 

o-or» 

Insol. 

0 05 

Insol. ., 

005 

Fe .... 

070 

Fe, .... 

1-10 

Fc8 .... 

1 -10 

8 . 

22-45 

SbS, .. 

77-17 

Hb*S, .. 

77-17 

O . 

3-18 

KbOs .. 

19-08 

Sb.S, .. 

22-27 

8b .... 

73*56 

FiX cess Sb 

2-54 

.. 

3-55 

Total 

09-94 


99-94 


104-14 


Apparently 2-54 por cent, of antimony remains uncom¬ 
bined. If these figures are correct, tho metal should 
remain undissolved when crude is treated with hydro¬ 
chloric acid. This was verified by experiment, by extract¬ 
ing powdered crude repeatedly with hot strong hydro¬ 
chloric acid. The residue was washed with water and 
alcohol, and dried at low temperature; it showed the 
Characteristic light-grey colour of powdered regulus, easily 
distinguishable from the bluish tinge of antimony sulphide : 
; 0-5 grm. was assayed for antimony, giving 97-17 per cent. 

! of metal: this is conclusive proof of the presence of 
; regulus in crudo antimony. The separation of the metal 
i from the sulphido was also accomplished by caustic alkali 
which dissolves the latter, as well os the oxide. It is 
no doubt due to tho presence of metallic antimony in the 
orude that its increase in weight in the oxygen determin¬ 
ation is 0-61 por cent, lower than the calculated increase 
(see table): for, while antimony oxide is easily converted 
into sulphide wlion heated in a current of hydrogen 
sulphide, the metal itself oombines less readily under the 
same conditions. This is also borne out by the low 
sulphur content (27-56) of the fused product and its slight 
solubility in bitartrate solution which is known to have 
a strong solvent action on regulus. (Of. my previous 
paper, loc. cit.) 














170 ROSE—ESTIMATION OF ZINC IN COINAGE BRONZE BY VOLATILISATION. [Feb. 28, 1914. 


VI. Glass of antimony.—A fragment of black glassy 
crust, sometimes found on the surface of ingots of crude, 
was also examined. The glass is soft and heavy, and on 
crushing yields a powder the*, colour of which is more 
violet than that of ferric oxide. The quantity at my 
disposal was not sufficient for a thorough investigation, 
and itB composition as far as ascertained is given by the 
following figures; Soluble antimony 73-28 per cent.; 
antimony tetroxide and insoluble 1*23 |H-r cent.; sulphur 
16-18 per cent.; oxygen 6-32 per cent.; iron 1-35 per 
cent.; total 68-36 per cent. Part of the soluble antimony 
was found to be present in the. metallic state, remaining as 
a grey residue insoluble in hydrochloric acid but soluble 
in aqua regia, the amount of metal appeared to be at 
least as large tvs that observed in crude. The colourless 
residue from the aqua regia treatment consisted chiefly 
of antimony tetroxide. The determination of oxygen 
was carried out as described for crude, the substance, 
showing an increase in weight of 6-70 per Cent, after 
fusion. 

Judging from the behaviour of crude towards bitart rate 
solution and the high oxygen content of glass of antimony, 
one would expect the latter to lie strongly attacked by 
that solvent, out. the reverse was found to be the case : 
after 18 hours’ contact, in the cold, the dissolved antimony 
amounted to no more than 1-31 js-r cent.; this was 
present as trioxide. The oxysulphide which is the chief 
constituent of glass of antimony is thus insoluble in 
bit art rate, and this may account, for the incomplete 
extraction ot the oxide from crude, by assuming that, the 
latter contains a suljordinate quantity of oxysulphide. (IV.) 
Other tests bearing on thiB point could not be carried out 
for want of material. 

VII. Conclusion*. —The results of the above experiments 
prove that. Chinese crude antimony contains a considerable 
proportion of antinnmiouH oxide together with a less 
important amount of metallic antimony. These facts 
are in contradiction with the generally accepted notion 
that crude antimony obtained by liquation is pure un¬ 
altered sulphide, as no mention is made in the standard 
books on metallurgy and chemistry of a possible contamin¬ 
ation with oxide due to absorption of oxygen by tho 
molten sulphide. No doubt in an inert atmosphere the 
latter melts without undergoing dccomjiositioti, and a 
liquation process in which air is excluded will yield a 
sulphide free from oxide, but this is difficult to attain in 
practice. For this reason liquation in vert ical <ubes should 
give a purer product than in reverberatory furnaces. In 
the type of furnace used in China, the molten sulphide 
discharges continuously into a cavity which is only 
separated from the outside air by a loosely fitting cover, 
where, the material remains in the liquid state until ladled 
into moulds two hours aftt r the beginning of the operation. 
During this time absorption of oxygen takes place, which 
sometimes leads to the formation of a film or crust of glass 
of antimony on the surface of the crude. The liquation 
residue (which was described in my previous paper) is of 
course subject to oxidation like the crude itself. 

It seems strange that, the absorption of oxygen by, and 
consequent oxidation of, fused antimony sulphide should 
not be mentioned in modem technical literature, all the 
more so beer use the effect of the fusion was known long 
before tbo establishment of chemistry as an exact science. 
The i it ro-chemists, with whom antimony compounds were 
great favourites on account < f their vigorous physiological 
action, were well acquainted with tho fact that stibnito 
undergoes a change on being fused, though they were 
unable to assign a cause to it. They taught that the 
natural sulphide, “on account of the Regulus being 
corrected by tho Sulphur, is not only safe, but in many 
cases a medicine ot gvoat service ; that by simple fusion, 
acquires a degree of malignity ; . . . that equal parts 

of Antimony (i.e., stibnite) and Nitre, melted together, 
yield a virulent mass.”* 1.1 other words, the emetic 
properties become more pronounced as the solubility 
increases with tho progressive replacement of sulphur by 
oxygon. Decoctions of crude antimony appear to have 

• The Chemical Works of Caspar Neumann, M.D. By William 
Lewis. London, 17. r »9, p. 131. 


i been used as diaphoretics,* and the following experimcr.t 
shows that, it is act ually attacked by water; 1 grm. of 
90-mesh material was boiled with 100 c.c. of distilled water 
for five minutes. Tho acidified filtrate treated with hydro¬ 
gen sulphide gave* a stable fluorescent solution of colloidal 
| antimony sulphide. This was coagulated by adding 
salt, and passing more, gas through the boiling solution ; 

: 1-66 por cent, of soluble antimony wfs found. 

The simultaneous presence, of sulphide, oxide, and 
! metal in crude seems difficult to explain if we accept tho 
, statement, found in most books, that sulphide and oxide 
I of antimony, unlike the corresponding lead or copper 
■ com)K)unds, are incapable of reacting upon one another 
with formation of metal and sulphur dioxide, but fuse 
i together to a glass of oxysulphide. The fact that, metallic 
I antimony occurs in crude makes it more than probable 
! that the reaction Sb J S 3 -f2Sb i 0 3 —6Sb-j-3SO z takes place, 
though to a very limited extent. ' I have found at least 
: one statement, reproduced in Bloxam’s Chemistry,! to 
! the effect, that the fusing together of oxide and sulphide 
i results in the formation of metal, though the reaction is 
! represented as taking place bet ween sulphide and tetroxide. 

As regards the formation of glass of antimony, this does 
j not, apparently, take place when the relative amount of 
! oxide falls lx-low a certain minimum : for tho ratio of 
oxide to sulphide in the glass »i antimony is very nearly 
: 1:1-4, whereas in the ease oi the crude under examination 
i it is almost, exactly l : 4, and this material retains the 
i crystalline structure and physical properties of antimony 
' sulphide, while imlike glass of antimony it. gives up most, 
of its oxide content to bit art rate or tartaric acid solution. 

Within a few yearn of opening up her mineral resources, 
China has become the foremost producer of antimony 
and especially of crude. The latter has been shown to 
! I >0 a more complex product than was generally supposed, 
and this knowledge, may l>o of practical interest. Thus 
i tho purchase and sate, of crude is not done on a certificate 
j of assay, on the assumption that tho article is pure sulphide. 

: containing 70—71 per cent, of antimony. Not. only does 
this percentage vary within wider limits, but. it may also 
Iki found desirable to ascertain the amount of metallic 
• antimony and oxide in the material. In the preparation 
of antimonions chloride and other salts from crude the 
I presence of metal is objectionable because it remains 
: insoluble in hydrochloric acid, wherein it is rather advan- 
j tageouH in smelting for regulus by tho precipitation 
method. Finally, the- accidental formation of metallic 
! antimony in the liquation process raises an interesting 
I question, namoly, whether it would bo possible to convert 
| the sulphide into metal by applying bossemorning in tho 
; production of regulus from sulphide ores. 

In conclusion I desire to thank Mossrs. G. T. Holloway 
and Co., Ltd., for their courtesy in permitting tho publica¬ 
tion of this investigation which was carried out in their 
laboratory. 

THE ESTIMATION OF ZINC IN COINAGE BRONZE 
BY VOLATILISATION. 

BY T. K. ROSE, A.R.8.M., D.8C., 

Chemist, and Assayer of the Mint. 

This is not a new method, but. a very old one, the origin 
of which has been lost. A similar method for zinc ores 
is referred to by Percv J as having been used “ formerly ” 
and he stites that the process is “still” ( i.e in 1861) 
“ occasionally resorted to by some ass avers.” Percy givos 
the reasons for regarding the method as untrustworthy 
in the ease of ores. The method waH unknown to Agricola 
(1556), Ereker and Sir John Petty (1686), and is not 
mentioned in Thenard’s Chemical Analysis, 1818, or in 
Vauquelm’s Manuel de l’E-sayenr, 1836. It is described 
by Makins.j who says that “at the Mint, the bronze*, 
mixed with exactly twice its weight of pure tin, is enclosed 
in a porous carbon pot, luted up in a crucible and strongly 
heated in an assay muffle for eight hours.” According 
to tradition at the Mint tho charge was embedded in 

* “ La decoction de I’antimoine cru est sudorlfique. Mali si l’on 
y mwle quelque drogue acide, elle sera vomitive.” Dr. N.Lemery, 
i’ratt6 Univerael des Drogue* simples, Paris, 1698, p. 46. 

t Chemistry, inorganic and organic. C. L. Bloxam, 10th 
edition, 1913, p. 476. 

X Metallurgy : Fuel, Copper, Zinc, Ac., 1861, p. 966. 

$ Manual of Metallurgy, 2nd Edn., 1873, p. 624. 
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anthracite in a wind furnace and left all night. The 
method was allowed to pass out of use in 1870, probably 
because the temperature was often too low to bo efficacious. 
It is also possible that the use of proof assays in this 
connection was not understood. The addition of tin 
appears to be objectionable. I tested the process in 
1913 and found it trustworthy and useful, if due precautions 
are observed. 

The method consists simply in heating the bronze 
in a carbon crucible, driving off the zinc by volatilisation 
and weighing the residue. The old crucibles are still 
used. They are made of gat? carbon and are hexagonal 
prisms outside, about 2-2 cm. across- and 2-2 cm. in height. 
A receptacle for the bronze is hollowed out inside, 1*1 cm. 
in diam. and 1*5 cm. deep, and is provided with a closely- 
fitting lid. They can bo used many times before being 
worn out. 

The crucibles each containing 1 gram of bronze are 
placed close together inside a salamander crucible and 
completely covered by jwiwdered charcoal. The cover 
|K»t is then strongly heated lor two hours in an ordinary gas 
injector furnace. The final temperature by thermocouple 
was found to Is* 1375”, but probably higher temperatures 
would be equally good. The boiling point of zinc is 
905*7°.* A number of the carbon crucibles are disposed 
in a ring inside the large pot. The number in a ring at 
the Royal Mint is eight, but a second ring of eight can l>e 
placed above, making 16 determinations, of which four 
are check assays made on pieces of trial plate of 
known composition. The pot is rotated through 90” 
every 15 minutes to ensure uniform heating. When 
tin* cover pot and its contents are cold the carbon crucibles 
are taken out, and the bronze residue is cleaned by 
brushing and weighed. A cover pot is necessary in a gas 
furnace as otherwise the carbon crucibles burn completely 
away. The high temperature is alwolutely necessary. 
Attempts to drive off the zme ill a gas assay-muffle urged 
to the highest attainable temperature, aliout 1200", 
proved unavailing. In two hours in the muffle furnace, 
the loss of weights was insignificant, only about one-tenth 
of the I per cent, of zinc present being expelled. 

The use of check or proof assay pieces is necessary, as 
the loss varies considerably with the temperature. 
Coinage bronze contains copper 95 per cent, tin 4 per cent, 
and zinc 1 jier cent., and the usual loss by volatilisation is 
about 1*2 |K*r cent. The difference between two duplicate 
assays varies from 0 to 0*1 per cent., the average difference 
being about 0*02 to 0*03 per cent. 

It is obvious that accuracy depends on the whole charge 
being uniformly heated. This work is successfully done 
at the Mint by Mr. W. E. Jenkins., who has exercised 
much care and skill in overcoming the difficulties in the 
furnace work. 

The following are specimens of results which have been 
obtained :— 

Charge I. 

Bronze bar ( ompo if inn by ordinary analysis. 

por <'ont*. 

Zinc .... . 1 •05ft 

Iron. . 0 08 

Tin. . 4*07 

Copper .. .. .04-70 


Loss by volatilisation: (1) 1*160 por cent.; (2) 1*155 
por cent.; (3) 1*170 per cent.; (4) 1*165 per cent.; Mean, 
1*162 por cent. 

The residues contained 003 jier cent, of zinc. Tt is 
clear, therefore, that 0*13 per cent, of copper and tin have 
been volatilised. 

Charge 2. 


_ 

Loss per cent, 
by volatiliaa- 
tion. 


Corrected 

result*. 


Trial plate .. 
Penny blank 
Another 


Mr. 

114)0 

M5 

11*00 

M0 

>04)6 

1-065 

t0*015 

0-98 

f 0-83 

0*94 

V 0-79 

1*31 


1*355 

U-SM3 


Bronze bar, containing about t 
1*2 jier cent, zinc. S 


Although most of the determinations have been made 
on coinage bronze, there seems to be no reason why the 
method should not be applicable to brasses and bronzes 
containing any proportion ot zinc, if proper precautions 
are taken. The volatilisation of zinc causes volatilisation 
of copper, and if much zinc is present it is better not to 
hasten the operation until most of the zinc has been 
ladled off. The zinc is soon reduced to about 5 por cent, 
at a temperature of 1000°. 

The following are losses of copper and tin with different 
proper: ions of zinc : — 


Loss of copper and tin by 

volatilisation. 


Alley. 


I (ess by 
volatilisation. 





i On whole j 

On copper 



• 

alloy. 1 

and tin. 

i 


|ier rent. 

per rent. 

l»er cent. 

i Cu 

90 i 




; Sn 

4 .... 

0 14 

0 14 

014 

' Zu 

0 i 




; ('u 

95 \ 




Sn 

4 .... 

1*22 

0 22 

0*22 

1 Zu 

1 I 




Cu 

i Zn 

92*35 i 

7*26 S - 

7*69 

0-415 

0-48 

1 Cu 
i Zu 

8 75 ) 

91 25 l • • ‘ 

91 55 

0-30 

3-44 


Trial plate (Cu 03, Sn 4, Zu 1 -00) 

Penny blank . 

Another 1 blank . 


Loss per cent, 
by volatilisa¬ 
tion. 

per cent. 

148ft 
1*216 
1*185 
1*17 
II4 
1*20 


Corrected 

results. 


per cent. 
1 1*01 
(04)9 
f -96 
( *945 
f 92 
i *98 


• Heycock and Lamplugh, Proc. Chem. 8oc., 1912, SI, 8. 


Duplicate determinations are in about as close agree¬ 
ment with high {percentages of zinc as with low ones, 

I and by using pieces of the one per cent, trial plate as check 
I assays, results from brasses arc* obtained which are only 
! about 0*1 to 0*2 per cent, too high in zinc. With suitable 
trial plates correct results should bo obtainable. 

The sources of error in the determination are as follows : > 

(1) The presence of volatile constituents other than * 
zinc, such as cadmium. These would all bo reckoned as 
zinc. In coinage bronze, however, there is only about 
0*1 per cent, of impurities other than copper, tin and zinc 
and part of this is oxygen, and iron. 

(2) The presence of oxygen in the alloy. This is in 
the form of oxide of zinc. The oxygon is almost entirely 
removed during the heating and would be reckoned as 
zinc. The amount is trifling in coinage bronze. A large 
addition of zinc oxide to the assay piece makes practically 
no difference to the result all the zinc being reduced 
and volatilised. 

• (3) The retention of zinc in the residual metal. This has 
been found to bo aliout 0-03 per cent., under ordinary 
conditions, when the loss on heating had been about 
0*2 per cent, more than the zinc present. The amount of 
0 03 per cent, of zinc is retained whatever had been the 
original amount of zinc present. The use of check assays 
removes this error. 

j (4) The loss of copper and tin by volatilisation. This 
| usually amounts to about 0*2 tier oent„ and is determined 
j and allowed for by means of the check assays. 

I (5) The adhesion of dirt to the residual metal. This 
appears to be sulphide of copper, due no doubt to the 
entry of gases into tho cover pot. The results are defective 
and must, be rejoctod. The defect seldom occurs. 

The advantage of the method is merely the saving of 
time. The errors may reach about 0*03 per cent., or 
about the same as may be expected in the gravimetric 
or volumetric processes. The time saved is very groat, 
as an assistant looks after the heating and cleans tho 

b 2 
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SINGH—NICKEL TANNATES. 


[Feb. 28.1»M. 


buttons. The amayi-r merely weighs the metal m and 
out, the time for I duplicate determination txung 
about live minuter, including the nnei-t-ary entenng r >l 
the result in the hooka. 

Discussion. 

The (.'HAIKMAN made some remarks ns to the eminently 
satisfactory oharaoter of the operation and on the boiling 
point of one. . , . 

Mr. EiiWABD Uakdnkk asked what, weight sample was 
taken. He also asked whether Dr. itoso had had any 
experience of what he termed artificial carbon crucibles, 
made in the same wav, and of the same materials as 
electric light carbons. He saw that the crucible used by 
Dr. Jtose was made from gas retort carbon, and he had had 
some experience with crucibles made from both materials. 

Mr. Aknoi.ii I’litl.lf asked how exactly the correction was 
applied from the trial plate to the actual sample under 
tout. Dr. Hose hud said he had examined other alloys. 

In his own practice, lie rather shrank from making deter¬ 
minations of zinc: even with the most careful work 
such determinations tended to come out high ; 
separation of the sulphide was always avoided if possible ; 
the best method they found was to precipitate the umbell¬ 
ate. but then the results weie high even with the most 
favourable and careful work. At Portsmouth they were 
siieciallv interested in determining /.me in gun mi-taw, 
containing about 2 pel- cent, of zinc, and a really rapid 
method for determining it would lie very useful in checking 
other icsults. The present practice was In determine very 
carefully everything else except the zinc. Would Dr. Itoso 
explain exactly hew the coriection for the trial plates was 

applied and whether lie had made nnv deter.. on 

alloys of the character of th- Admiralty gun metal winch 
contained 2 per cent, of nine. UK ]>cr cent of copper, 
and 10 jK-r cent, of tin? lie was also sin prised to hear that 
Dr. Hose did not lay very gieat stress on flic less due to 
volatilisation of tin. He. himself, would have imagined 
that tin would have been more muddy volatile than 
copper. About a year or so ago Professor Turner had 
described the determination uf zinc and other volatile 
metals hy heating alloys in to nm: that, id cmnse, must, 
necessitate very special apparatus and possibly dillieulties. 
which this extraordinarily simple method l)r. Rose had 
described did net require. 

The (hiAiKMAN said he thought Professor I timer a 
experiments were to see if all the zinc could In' driven out. 
of different kinds of brasses by heating in a cuirent of 
hydrogen. Ho did not know il was intended to lie a 
quantitative njiomtiuii, hut simply to find whether zinc 
could be driven out. He thought it was mainly a question 
as to whether the zinc was retained ns a eonipoun I or as 
a common mixture. 

Dr. Rosk, in reply, said that the weight nt alloy taken 
for the detenu illation was one gramme. The hard gas 
carbon crucibles in use wen; very durable, and did not 
appear to lio altered in any way after being used many 
times. None hud been worn out yet. He had had no 
experience with soft carbon erueibles. but. lie should have 
expected that nnv carbon crucible would do. He was 
interested to hear about Mr. Philip's problem, ill 
preparing a trial plate at the Mint, they melted together 
05 parts of copper, 4 of tin, and 1 of zinc, east an ingot, 
rolled it out, and analysed it carefully In the usual methods. 
They had made one trial plate, by good luck, that contained 
cxaotly 1-00 per cent, of zinc, lmt wliat. the exact, com¬ 
position was did not matter, provided that it was accurately 
known. As an example of the use of the trial plate, the 
author quoted the following results : — 

Charge D. Nov. 24, iff IS. .... . .. , 

Loss of weight on the trial plate, duplicalc results. 
1-235 Tier cent, and 1215 per cent. : mean loss 1 225 per 
cent, when the zinc present was 1 00 per cent. Penny 
blank : loss of weight, 1-185 jier cent, and 117 ]xr cent, ; 
mean loss 1-177 tier cent. The percentage of zinc m that 
penny was obtained by deducting 0-225 per cent, (the 
loss of copper and tin in the trial plate determinations) 
from the loss of weight in the penny assay pieces. 
Deducting 0-225 per cent, from 1177 per cent., they 
obtained as the result 0-96 por cent, of zinc ill the penny. 
Another penny gave losses of 1-14 per oent. and 1-20 per 


cent Deducting 0-225 from the mean of these figures, they 

" T. Z rl r 05 

ami'o 075 per cent, ff-eraliy the Merance 
between duplicate results was less than that. He wouM 
lie glad to try Mr. Philip s two per cent a o> if he wouM 
send him a piece. His impression was that tm d d not 

n - it would 1.0 of the same order. Consequently, 
,f"a tl. plate was made up of Mut* 
error due to tile difference between duplicate «»■» 
probably be no greater in (.hat gun metal than with their 
coinage bronze. Ah he had stated in th- paper, he con- 
sideml that the error in the reported result was not in 
than ±0 05 per cent, when a trial plate was used. 


NICKEL TANNATES. 

11Y CUBAN SINGH. 

Purest Research Institute, Delira Dun, India. 

1. Wlole working with nickel hydroxide as a substitute 
for hide powder m tannin estimation, it was considered 
„[ mi crest to examine the nature of the salts yielded by 
th- interaction of nickel hydroxide and tannic acid. It. 
seems that two different salts of nickel with tannic acid 
Me formed accoidmg to the conditions of precipitation. 

Itv precipitating the si lution of nickel hydroxide in 
ammonium salts hy adding a larime acid solution in the 
presence of all excess of nskel hydroxide, a salt with 
higher content of NiO is formed, while the salt, precipitated 
111 presence of an excess of tannic acid by adding to a 
taiHOC and solution the solution of nickel hydroxide in 
ammonium sills, lias about one third the NiO content of 
I Ur olhel salt. i i, f 

It Ih extremely difficult l«> prepare taniuc acid salt* »! 
standard purity tor (hr sails arc all amorphous, and there 
ik no suitable solvent for thrin for subsequent purification. 

1 have only liern able to judge ot their purity by observing 
the nickel content of the salts on inemoralion. Thus 
their comparative purity has only been apparent to rao 
after the nickel contents of the two salts on repeated 
incinerations have been uniform. 

II. Nickel hydroxide freshly precipitated and washed 
free of a Ik tli and sulphates was dissolved in ammonium 
chloride To this nickel hydroxide solution which was 
kept stirred, a solution of Kahlbaum’s ‘‘extra pure” 
tannic acid was added, leaving an excess of nickel hydroxide 
, solution. The salt when freshly precipitated was greenish 
white which slowly changed into deep brown. On drying 
i it became blackish brown. It was insoluble in water 
and other solvents, dissolving only in strong alkalis and 
iii strong solution of taniuc acid with evident decompo¬ 
sition. The salt, was washed thoroughly by decantation 
1 till it was free from chlorides. 

The well-washed salt was first dried over sulphuric acid 
t,i vacuo, it was then incinerated and its moisture deter¬ 
mined at the same time, this latter being determined at 
100° U. This salt was prepared on different, occasions, at 
times after the lapse of months, and the following are the 
i results of incinerations:—Percentages of NiO found, 
28*15, 28*50, 28*40. 27-94, 28-07. 

111. In a second series of experiments, the nickel 
hydroxide solution was added to the tannic acid solution 
! and the mil was precipitated in the presence of some 
1 excess of tannic aeul. The salt was almost white when 
, freshly precipitated hut slowly acquired a slight greenish- 
i yellow tinge. Unlike the sail mentioned in 1., this salt 
changes its colour but little and that only superficially. 

] Owing to the presence of tannin, it was slightly soluble 
i in water. It was also washed by decantation till free from 
j chlorides. The results of incineration done on different 
occasions were :—NiO, 7-44, 8-17, 8-94, 8-90, 9-86, 10-05 
j per cent. 

; IV. The same as in II., but instead of using nickel 
! hydroxide dissolved in ammonium chloride, the same, 

! dissolved in ammonium acetate was used. Two trials 
wore made and the washing of the salt was considered 
defective till it gave a similar NiO content as obtained 
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in II. The results of the two trials were NiO, 23-70 
and 28-29 per cent. 

V. The same as in III., only the nickel hydroxide 
solution used in IV. was employed in this case also. 
The results of the two trials were :—NiO, 8-61 and 10-12 
per cent. 

VI. In this case nickel hydroxide was dissolved in 
liquor ammoni® fort, and tannic acid solution was added 
in excess. Owing to the presence of excess of ammonia, 
the salt precipitated was eompletedly dissolved. The 
solution became dark brown out of which a deep brown 
salt was precipitated by adding an excess of alcohol. 
The precipitate was filtered and washed completely with 
alcohol and dried at 100° 0. till constant. On inciner¬ 
ation this salt gave 10-25 per cent, of NiO. 

Though it has not been possible to obtain absolutely 
pure salts, it can safely be said from the results obtained 
that only two theoretical Halts have boon formed. The 
one with lower nickel content is the normal salt represented 
by the following equation - 

(C u H 10 O,).+Ni(OH). i =--(C, 1 H,O,) J Ni+2H s O. 

According to this formula the calculated NiO in this 
salt is 10-69. The salts prepared on different occasions 
have towards the end of these experiments yielded 10 per 
cent. NiO. 

The second salt with the higher nickel content comes 
nearest to the empirical formula Ni^O^I^O^. The 
percent age of NiO required by this formula is 27-53. Tim 
average result of tin- incinerations mentioned in II. is 
28-33 per cent. This percentage is also supported by Hu- 
final result given in IV.. viz., 28-20. 

Discussion. 

Professor Donnan thought the author had not brought 
much evidence forward to show that the amorphous 
substances which he analysed were really definite and 
pure chemical compounds, and not mixtures or “ adsorp¬ 
tion-complexes.” 

Dr. E. K. Repeal said he had found they could not get 
any definite compound by the action of an iron salt, on 
tannic acid, although he had tried for a long time. The 
exact composition of tannic acid was unknown ; indeed, 
according to some investigators chemically pure tannin 
contained at least three distinct acids. When in solution. 


briofly to the binary alloys iron-carbon and iron-phos¬ 
phorus. 

Since my original work on iron and phosphorus was 
published, together with notes on the ternary alloys 
Fc, Fc s C, Fo 8 P, much careful work has been done, mainly 
in Germany. Saklafcwalla repeated my own experiments 
on the alloys of iron and phosphorus and supplemented 
them with an equilibrium diagram. 

Iron and phosphorus—binary alloys . 

First. —Iron and iron phosphide form solid solutions 
(see Appendix I.) in all proportions up to the point t>f 
saturation when about 1-7 per cent, phosphorus and 98-3 
per rent, iron, or 109 per cent, phosphide of iron 
(Fe s P) and 891 per cent, iron an- associated. It is, 
however, only by long continued heating at temperatures 
above J000° 0. of rapidly solidified alloys containing 
1-7 per cent, phosphorus tliat saturation can be effected. 

Alloys containing between 1 per cent, and 1-7 per cent, 
phosphorus, if cast in small moulds, will not lx- homogene¬ 
ous but will consist of an aggregate of crystal grains 
enveloped by a eutectic. The centre portions of the 
crystals will contain relatively less phosphorus than the 
outer parts, the proportion increasing gradually with the 
distance from the centres of the crystals and arc saturated 
at the jioints when- they meet the eutectic envelopes. 

By long continued heating of these eutectic enveloped 
alloys at temperatures just above the fusion point of the 
eutectic, the phosphide will diffuse towards the centre of 
the crystals and eventually tho whole mass will consist 
of homogeneous crystals which will meet without there 
being any intervening eutectic. 

On annealing alloys containing 2 jier rent, phosphorus 
and 012 per cent, carbon in ore so as to remove t he carbon, 
or even in charcoal at temperatures below 1000° C. much 
of the phosphide will separate and will lx- found in the 
cold alloy, apparently along tin* cleavages of the iron 
crystals. 

Stroud .—When the proportions of phosphide and iron 
saturated with phosphide art- as given below :— 

Constitutional Composition. 

Iron saturated with phosphide 38-8 = 0-8G per cent, phoaphorui 
Free iron phosphide . 61-4 = 9-55 „ ,, 

100 0 10 20 ” 


tannin was present, partly, at any rate, as a colloid, as was 
evident, from the hide powder test. 

THE OXYGEN CONTENT OF THE GASES FROM 
ROASTING PYRITES. 

BY LEWIS T. WRIGHT, 

(This J., Feb. 16, 1914, pp. Ill—113). 
Discussion. 

Page 112, col. 1, lines 8 to 5 from bottom, for “D. M. 
MacKechnie ” read “ R. D. MacKflchnie,” and in place of 
the last two linos of the paragraph, read “ferrous oxide 
was usually present in Rmall quantity.” 


Newcastle Section. 


Meeting held at Armstrong College, on Wednesday, November 
12 ih, 1913. 

MR. T. W. LOVIBOND IN THE GHAIR. 

SOME OF THE TERNARY ALLOYS OF IRON, 
CARBON AND PHOSPHORUS. 

BY J. E. STEAD, D.SC., D.MKT., F.R.S., ETC 

Introduction. 

Part I. 

Note.—A Bibliography of the researches referred to is giren 
in Appendix III. 

In order to understand intelligently the alloys of iron, 
carbon and phosphorus, it will be necessary to allude 


the mixture will be the binary eutectic which has only one 
freezing point at about 1000° 0., and when cold is com¬ 
posed of cells of iron saturated with phosphorus in a 
mass of iron phosplude. 

In very grey pig irons containing little manganese and 
much silicon the phosphorus always exists in the binary 
eutectic derived by decomposition of the ternary eutectic 
which is the last jiortion to freeze in all phoHphorottic 
pig irons, whether grey or white in fracture. (Photo 1.) 

It not infrequently happens that the cell substance of 
the binary eutectic in grey pig iron consists of pearlite. In 
such cases it is certain that, at the point of solidification 
the cell substance can contain little phosphide in solid 
solution and must consist of austenite. Whether phosphide 
diffuses into the cells in cooling down cannot be determined, 
but judging from tho way austenite resists tho diffusion of 
phosphide into it, it may bo accepted that until the carbide 
separates at Ar. 1-2-3 (700° C.) it would not, and at lower 
• temperatures than 700° C. the diffusion would be exceed¬ 
ingly slow. 

The outoctic containing pearlito cells, although three 
elements aro present, would at the point of solidification 
contain only two constituents, via., phosphide, and solid 
solution of carbide in iron, and must therefore be considered 
as binary, not ternary. If the carbide entirely replaced 
the phosphide in the cell substance it would probably 
have the following composition, via.:— 

Free iron phosphide . «!•« Pe r i*“J; 

Austenite . 38’6=0-sr. carbon 


hosphorus about ... per cent. 

All the alloys containing between 1-7 per cent, and 
0-2 per cent, contain crystallites of iron more or lees eatur- 
i ted With phoephide of iron which eryetalliee out in advance 
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during the nolidifioation and am found in the alloy, when 
cold, embedded in the eutectic containing 10*2 phosphorus. 

The diagram h lightly altered from that diawn l>y 
Saklatwalla indicates this and other punts of interest. 



I 


The remarkable feature in this diagram in the apparent 
erratic freezing jxjint of the eutectic along the line SRQ. 
Commenting on this, the author suggests “that this 
strange liehaviour may lx* due to t he existence of a definite 
phosphide correa(Minding to somewhat between 0-5 |x*r 
rent, and 8 per cent, phosphorus, and that what freezes at 
below 900" C. may have a different coin|N>sition to that 
which freezes at about lOOO'C.” As an alternative he 
suggestH that it is of the Maine eonipwition along the 
whole line, but undergoes a thermal change at the lower 
temperature. 

My own more recent t rials have shown that the eutectic, 
whether present bi minute quantity or in greater amount, 
as in the alloys containing 2 jx*r cent, and 9 cent, 
respectively, melt at the same temperature and that the 
line SRQ on the melting point diagram should be 
straight. A new line has been introduced to the diagram 
showing this. Whether there is a thermal change, as 
suggested, I have no proof, negative or (Misitive. II scene-. 
however improbable, that there is a definite chemical sub¬ 
stance with less phosphorus than i.s represented by Ke,l\ 

Third .—When the alloy is of the composition of Fe ; ,l\ 
it contains l5*/>t! per cent, phosphorus and consists of 
homogeneous crystals of iron phosphide. (Photo 2.) 

Fourth. —Witl*i increasing propirtions of phosphoric, 
according to Saklatwalla. a second eutectic appears con¬ 
sisting of Fe a P and Fe 2 F containing aland Hi jm*i cent, 
phosphorus freezing at 980*' C. 

Fifth .—The mixtures containing between IfWHi per eeid 
phosphorus and 24*0 per cent. (Ke.,1*) consist of crystals o| 
Fcjl* in the second eutectic. 1 had previously isolated 
the compound Fc,l\ but the second eutectic escaped mv 
notice. 

Sixth .—Some of the properties of the compounds Pe n P 
and Fe.I* have been studied. The former 1 - soluble in 
HOI and HNO, and is strongly attracted bv the magnet. 
It is hard and brittle and appears to crystallise in rhombic 
piisms. The compound FeJ* is only with difficulty 
soluble in nitro hydrochloric acid and cannot lie attracted 
by an ordinary magnet. 

Brinell hardness. 

The hardness of pure Fe,P is under that of rpiartz, and it 
is not so hard as Fe.O. It is too brittle to test by RrincU’s 
method. Saklatwalla says it corresponds to No. (> on 
Mohr’s scale, or of the hardness of felspar. 

The hardness of saturated solid solutions of phosphide 
of iron in iron increases wilh the phosphorus content by 
about 1*3 points for each 0-01 per cent, phosphorus. The 
resistance of solid solutions of phosphorus in iron to 
corrosion is proportional to the amount of phosphide 
present. 

Seventh .—lion containing phosphide in solid solution is 
more resistant to the attack of etching reagents than pure 
ferrite or iron containing less phosphide' in solid solution. 
It is more rapidly oxidised on heating—a property which 


enables one to ascertain whether or not the phosphorus 
is evenly distributed in commercially produced iron and 
steel, for when polished specimens are heated to about 300° 

, C. the phosphoric- rich portions become coloured blue by 
i the time the purer have assumed a red or brown tint, 
j This method of identification has tor convenience been 
j called “ heat tinting.” 

Iron and carbon binary alloys. 

A .—Iron and carbon combine to form a definite chemical 
' romfKiuud which may lx- represented by the expulsion 
i Fe 3 (\ It contains : — 

Iron. 93*334 per rent. 

rarbou . (HWfi ,, 

100*000 per relit 


I It is present in all annealed steels and may lx* isolated 
. by dissolving out the associated free iron. 

ft may 1** produced in an almost pun* state by the action 
j of certain carbonaceous gases on (jure iron when they aie 
i heated together at temp latuies below 700° (J. 

I JJ —Solid iron carbide dissolves in solid non. or, expressed 

differently, the* two bodies interdiffuse to form what 
are described as solid solutions (see Appendix J.). They 
are saturated, the one with the other, at alxiut 1130°C. 
when about 30 per cent, carbide and 70 ]x*r cent, iron 
saturated with 2 (x*r cent, carlxm are together. On 
cooling from 1130" (\ Oils saturated solid solution gradually 
parts with carbide and as the temperature falls the separ¬ 
ated carbide appears as plates or 4s crystallised on the cell 
walls. 

The remaining solid solution, just alxive 700*0., is the 
eutectoid of iron and carbon, and contains : — 


Iron . . 
CnrMite 


Hfl-r. jw*r rent 
t.1*r» 


KHHI pri rent 


(WlO per rent, rarlxiu 


On cooling further a critical change occurs. Much heat 
is alworhed. as is indicated by a long arrest of temperature 
at the point called Ar. 1-2-3, and during this arrest the 
carbide and iron completely separate from each other and 
apjx'ar in the alloy when cold in the form of laminm of 
iron carbide, and free iron in juxtaposition. This portion 
of the alloy contains, both before and after the critical 
change, 0*90 |x*r cent, carlxm or 13*5 per cent. Fe s f, and 
8(1*5 per cent, iron, and is called “ pearlite ” after the 
dissociation. 

Dr. Arnold descrilx's it as saturated steel, but when using 
t Ins expression it must In* rcmemlx'red it is only when 
heated to just alx»vc the critical point Ac. 1 ftlxuit 730° 
that the term is admissible. After cooling slowly through 
Ar. 1-2-3 the two substances—iron and carbide-are no 
longer in solution, but in the free state. 

Oil heating pearlite for a long time at about 670° (\ to 
OHO 1 0 just under the critical ]K>int Ar. 1, the laminae or 
thin plates of carbide slowly break up ami form minute 
globules. These, on touching each other, behave jn«t as it 
t hey were drops of water, and under the influence of surface 
tension, coalesce and form larger globule*, and after Ibis 
the enlarged globules come into contact with others and 
coalescence again occurs. By long heating the globules 
have lioon obtained so large as to be easily seen with a 
simple magnifying gla«s. If time were afforded there 
can lx* little doubt they would assume much greater 
dimensions and would probably eventually form idio- 
morphic crystals if Fc 3 C similar to the carbide crystals 
called Cohenite in certain meteoric irons. 

/).—If the carbon is between 2 per cent, and just under 
4*3 per cent, when the fluid alloy completely solidifies at a 
temp'rature of about 1130° 0. it is composed of fir-tree 
crystallites of iron saturated with carbide (=about 2 per 
cent, carbon) bedded in o eutectic containing 4*3 per 
cent, carbon. 

E .—If there is4*3 per cent, carlxm and 95*7 per oent. iron 
in the alloy it freezes at one single point 1130°C. and 
consists entirely of a eutectic mixture composed of honey- 
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oombed Fe,C, the cell* of which are filled with iron saturated 
with iron carbide, i.i the following proportions. (Photo 3.) 

Carbide of iron.= 50 per cent. 

Iron saturated with carbide =50 ,, 15 per cent. Fe,C. 

100 per cent. 


In cooling down, the exooss carbide over the eutoctoid 
proportion falls out of solid solution and crystallises on the 
coll walls of the eutectio eementite and co-inoidentally 
reduoes the size of the colls. On oonling through the 
eritioal point Ar. 1-2-3 the remaining solid solution is 
resolved into puro iron and iron oarbide. The analyses 
of the binary eutootios at the point just above and below 
the critical temperature are as follows :— 



Iron carbide (free) . 

Iron Maturated with 13-5 per cent. 

carbide in solid soiuton . 

Pearl I to consisting of free carbide 
and free iron . 


Carbon in the eutectic ..’. 


Above 

Ar. 1.2.3. 

Jiolow 
; Ar. 1.2.3 

jwr rent. 
50-0 

per rent 
59-0 

41-0 

— 

~~~ 1 

41H) 

100-II 

100*0 


4 *»% | 


In alloys containing more than the eutectic proportion of 
carbide, the pxccsn Fo,C falls out of solution above J130° t\ 
—fcho eutectic point- -in the form of flat plates and Anally 
when the excess is all out of solution and the eutectic 
proportion of 50 per cent. Fe 3 C and 50 per coni, iron 
saturated with carbon is reached the whole residue solidifies 
at about 1130° C. 

Commercial white irons, free from phosphorus, contain¬ 
ing more than 4-3 per cent, carbon, never contain plates 
of oarbide bedded in the eutectic, for silicon is always 
present and this element induces the excess carbide 
to decompose at, or near to, the eutectic point, into 
graphite and iron saturated with carbide, and the alloys, 
when cold, are grey or mottled. 

F.—All solid solutions of carbide in iron are called 
Austenite and contain the iron in the gamma allotropic 
stato and are non-magnetic, but it is only the saturated 
or nearly saturated alloys that can be essentially retained 
in that condition by sudden quenching in ieo-cold water 
from a temjierature of about 1000° more or less. 


] ron-c-arbon-phosphorns ternary alloys. 

In my paper on iron and phosphorus (Journal of the Iron 
and Steel Institute. 1900, Vol. II, jingo 87) the ternary 
eutectic of iron phosphorus and carbon was first described 
as “a complex compound mixture of the binary eutectic 
bon and phosjibonis, and thin plates of carbide ol iron.” 
It- was not fully described but it was suggested that it 
oontnined about 2 per cent, carbon. 

Tn 1876 I described an experiment in wliioh Cleveland 
iron was, when jmitly frozen, subjected to hydraulic 
pressure and a part of the last liquid portion was squeezed 
out of the mass. The analysis of the metal used and the 
liquid pressed out are given below :— 


Metal. 


•Substance 
pressed out. 


Iron fby difference) 

C-irbon . 

Manganese . 

Silicon. 

Sulphur. 

Phosphorus . 


per cent. 

per cent 

03-37 

90-27 

8-00 

1-75 

0*35 

0-29 

1-63 

0-79 

0-12 

0-06 

1-53 

6-84 


When allowance is made for the carbon equivalent to 
the silipon, which the latter replaces, in the proportion 
of about 1 carbon to 5 silicon (0-79 per cent. =0-16 per 
cent, carbon) the total becomes 1-75 per cent.+0-lB per 


cent. = 1-91 per cent/oarbon. Excluding the silioon and 
sulphur, etc., the analysis of tho remaining mass 
calculated into pcrcontagos would be, viz. :— 


Iron and manganese 

Carbon . 

Phosphorus . 


Per eont. 
90-56 -s- 91-19 
1*10 ~ 1*92 

6-84 « fl-89 


100 00 


This corresponds most closely with tho analyses of the 
ternary eutectic us determined later by Wust and Goerens, 
which wore as follows, namely :— 



Iron. 

Carbon . . 
Phosplioius 


WIH.- J 

CJoerens. 

per cent. I 

per cent. 

91-30 ] 

91-15 

2-00 ! 

1*00 

6-70 , 

6-89 


It was shown in 1900 that in ternary alloys containing 
0-12 per cent, oar lam and about. 2 per cent, phosphorus 
tho last, portion to freeze contained both phosphorus 
and carbon in a eutootic, and during cooling down after 
complete solidification the carbon diffused out of this 
into the surrounding metal. It was further shown that 
in white pig iron tho eutectic always contained throe 
const itnents while that in vory grey irons, high in silicon, 
was always binary containing only two. Photo 2, 3, 4, 6. 

It was shown that, phosphide of iron diffuses in iron 
and tends to become intimately mixed with it to form 
homogeneous solid solutions, and that the presence of 
oarbon groatiy retards tho diffusion and prevents it 
entirely if tho quantity is great. 

Tn the early days of the pyrometer, many of the records 
wore sometimes lower than the truth and the melting 
point of the binary eutectic—about 910° C.—given by 
Osmond and mysolf, is about 35° C. below the truth. 

Tho vory careful and elaborate researches of Wiist on 
the ternary alloys are an important addition to the pre¬ 
liminary work published eight years previously. The same 
may be said of the work of Goerens and Gutowsky and 
others. 

Wiist was the first to fully study and prepare tho 
tornary on lectio, the melting point of which ho found to be 
about 945° t 1 .—a result confirmed by Goerens, Gutowsky 
and Carpenter. Ho proved that oacli 1 per cent, phos¬ 
phorus added to pig iron reduood tho initial melting 
point about 27° C. 

Gutowsky confirmed what. 1 had previously shown 
that tho eutectic remaining in cold groy pig irons con¬ 
taining phosphorus is sometimes of a binary character. 
His work is of high ordor of merit, and contains much 
valuable information as it shows tho gradual changes 
that, occur during freezing and melting of phosphorettio 
pig iron. He says that the molting of grey pig iron begins 
with the fusion of the binary eutectic at about 980° C., 
but that tho melting point is lowered as the binary outectio 
(by absorption of iron oarbide) passes into the ternary 
eutectic, molting at 944° 0. 

m A research published by Goorons and Gutowsky, bearing 
indirectly on the ternary alloys, on the formation of 
graphite in pig iron when oooling is of the grentest import¬ 
ance. Thoy oonolude, confirming Wiist and otneis, 
including myself :— 

(а) That, the formation of the graphite which remains 
in the solid iron ooours during the solidification process. 

(б) That it occur'" only after the previous separation 
of the eutectic eementite, and that graphito in pig iron 
is a disintegration produot. 

(c) That the graphite plates become ooarser the slower 
their formatior, and more copious the slower tho outectio 
interval is traversed. 

Those conclusions practically coincide with tho careful 
observations of pract ical metallurgists long bofoie the more 
rofinod methods of research were available. It had long 
been noticed that if the cooling of oast iron were accelerated 
—as it is in making chilled rolls—the carbides of iron first 
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to form remain undecomposod in the chilled outer layer, and 
that below the chill, where the cooling is slower, graphite 
plates appear which increase in size with the distance 
from the chilled surface, and that the graphite plates 
are sms Her in thin than in large castings—due to the lens 
rapid cooling in the former as compared with the latter. 

Although the author’s remarks applied to non-phos- 
phorettic iron, they equally apply to phosphoretth pig 
irons. It is for that roason thev are hero referred to. 

Phosphorus, like silieou, if added to highly oarburetted 
white iron when molten containing about 4 jior cent, 
carbon, causes the iron to become grey on cooling, due 
to the separation of graphite, indeed, if the quantity 
of phosphorus added is 16 per cent, practically the whole 
of the carbon will lie thrown out ni solution even when 
the metal is still liquid and will npjiear as graphite on the 
surface. 

By calculation, the constitution of the ternary eutectic 
is as follows, namely : 


Per cent.. 

Iren phosphide (free) . 44 -K 

Iron free from phosphide . 2«-:i 

Carbide of iron. 29*4 


MXMJ 


If, however, the third constituent contains iron saturated 
with phosphorus it wdl have the following composition :— 


Iron phosphide (free) . 41 .;, 

Iron saturated with phosphide. 29*1 

Carbide of Iron. 2U-4 


100-0 


It is possible that the eoustitutiou of the eold alloy 
varies with the rate of cooling. 

DiJJmncf m mirmalTurhin Iniwini imi-rarbon, imv- 
phwtphoruit and irov-carlmn-phtuiplwux nMin. 

The irun-RArlxm mill iron-plumphoniH cutci-tii-s nrc very 
nimilar no far an struct urc in cimccrncil; indeed I lie 
|>h0H]thidi--inwi rutcdic |iicvnmn In 11100 wan mistukculv 
called iron carbiilc. 

Solidilicd under like eimdilionn the huneyeomb cells are 
larger in the mm carlion euteclie tlian in'lhe i.ther, but 
by cooling the irun-jihonjihnnin euteclie very slowly 
ami the other rapidly, the order ol size of cell can In- 
rovemed. The iron carbon eutectic, when eold, oouninlH 
of mannive eemontite containing cells filled with pcarlitc, 
whilst that of the iron-phonphonw eutectic consists of 
massive phosphide of iron (Fc,P) with similar cells, but 
the cell substance (smsists of iron saturated with phosphide 
in solid solution. 

The main difference h-tween pun* iron carbon eutectic 
and pure iron-phosphorus eutectic is that the former 
contains |»oarlite ami the latter does not, but one can 
conceive that on heating the iron-carbon eutectic at just 
kdow Ar. 1-2 3 for a long time the carbide of iron (Fe,C) 
of the pcarlitc cells will globularise and jom the preformed 
massive eementite, leaving pure ferrite cells, but these 
will not blacken on treatment with acid, while the others— 
iron-phosphorus cells—always do. 0 

In the perfectly pure binary iron-phosphide eutectic, 
the cell substance is homogeneous solid solution, but 
slight traces of earlxm yield pcarlitc cells and therefore 
the presence of pcarlitc in the cell substance is not a proof 
that it is the carbide eutectic. 

Phosphide of iron of the eutectic, on heating }s dished 
sections to 325° 0. assumes a purple colour by the time 
the carbide has beoome a deep red. It is by this means 
that one can distinguish the two sub dances when together 
in an alloy. The purple colour of the phosphide is different 
from the blue colour assumed by the carbide when heated 
past the red stage—being heliotrope in shade. With a 
little experience one can judge by this alone whether a 
eutectic is that of phosphide or carbide. 

The photos (3 and 2) show the structure of the iron- 
oarbide eutectic as it appears in white Swedish iron con¬ 
taining 4*3 per cent, carbon, and of the iron-phosphide 


! eutectic in very slowly cooled siliceous Cleveland pig iron. 
| A peculiarity in the latter is that it differs in one material 
j feature from the carbide eutectic: the elongated cells 
are frequently divided by a white band of solid phosphide 
i never present in the other. This is clearly shown in the 
photograph No. 1. 

The ternary euteclie, having carbide in plates embedded 
j in what appears to be the binary eutectic is only capable 
of b.*ing resolved by the heat tinting prooess. Developed 
properly the carbide haH a red colour, the phosphide a 
purple colour, while the tint of the iron-phosphide solid 
solution or pearlite, if present, will be nearly white. 
In th“ photographs 4 and 5 the darkest portion represents 
tlii- carbide, the half-tone the phosphide, and the white 
parts represent the third constituent. 

Pari 11. 

A Study ok home of the Iron-Carbon-Phohphorus 
I Al.LOYH. 

j Having given a brief account of what, has been previously 
published on the ternary and other alloys, the more recent 
j researches! on some of the alloys which may be, and are, 
i commonly inet with, will now Ik* dit-eussed under the 
! following headings, viz. :— 

Viral. An alloy containing about 2 ]»er cent. phosphorus 
i and 0 12 per cent, carbon, its constitution and the effect 
| of carburising it by cementation. 

i Strand. —An alloy containing 1*2 per cent, phosphorus 

j ami the influence of increasing pro|H»rtions of carbon 
alloyed with it by fusion. 

' Third. -Alloys containing about 0*3 per cent, carbon 
and 0*5 |M*r cent, phosphorus,'and a study of what occurs 
j during the solidification of steels in general. 

I Fourth. —The alloys represented by phosphorcttic 

j pig in *tals, and a study of what, occurs during freezing, 
including a description of the metal in the centre of a 
| “bear” found in the hearth of a blast furnace at the 
i Ski'iningrove Iron Works. 

j No. I. An alloy containing about 2 per cent. phoaphoruH 
and 0*12 per cent, curium. 

One of the most interesting alloys referred to in my paj»er 
j on “ Iron and Phosphorus ” (Iron and Steel Inst’. 1900) 
luu since been a constant source of interest, wonder, ami 
research. It was made by melting puddled iron and 
phosphorus together in a crucible and allowing the metal 
to cool down in the furnace. It contained : - 


Iron (by (inference). 97.9 

Carbon . 0-12 

Sulphur. 0-02 

Phosphorus . 1.99 


I Photographs 6 and 7 give the micro-structure of a portion 
l of this alloy. 

As will be observed, the structure is that ot a plain ground 
in which is embedded irregular shaped masses of the 
binary eutectic surrounded by a peculiar fringe of hair¬ 
like particles. The question as to how the eutectic got 
into the positions shown, why it. is surrounded by a fringe, 
what the fringe consists of, and what phenomena underlie 
this particular arrangement, have been carefully studied. 

In my original paper I described the fringe as being 
|K*arlite, which was true as it. contained lamime of carbide 
of iron and iron plates in juxtaposition, but more recent 
research has proved the presence of lamime of free iron 
phosphide. 

When the alloy was slowly reheated to above 1200° C., 
and was then quenched in water, the eutectic areas were 
free from any fringe and had increased in volume; 
the whole of the carbide originally in the fringe 
together with the phosphide joined the pre-existing 
binary nucleus and contained iron, carbide of iron, 
and phosphide in a eutectic. Wc may assume that the 
alloy just at. a point a little before the eutectic'solidified 
was exactly of this ternary character without any fringe 
whatever. The fringe must therefore have been formed 
after complete solidification. 

On heat tinting the original metal, it was clearly seen 
that there were three differently coloured laraine in the 
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fringe and that the eutectic nucleus contained only traces 
of carbide, and was therefore nearly pure binary eutectic. 
The phosphide of this latter was coloured blue and some 
of the Iambus of the fringe were of the same blue tint 
and evidently consisted of iron phosphide. Between 
the blue lambuB there were strips of a brownish red colour 
and other strips of a bright red. The latter were carbide 
of iron, and the brownish red strips, iron containing no 
carbon and probably little or no phosphorus. 

It must be remembered that the metal surrounding the 
phosphide eutectic “ pools ” iust before solidification, 
must have been fully saturated with phosphide of iron, 
and that being saturated the carbide could not enter 
this zone without displacing some of the phosphide. As 
will bo presently shown carbide of iron drives phosphide 
of iron out of liquid solution previous to and during 
solidification, but it. is now evident that solid carbide 
is capable of driving out solid phosphide from solid 
solution. 

The eutectic solidified at about 945° C., but long after 
it froze the carbide was capable of diffusing into iron, 
whilst as the temperature foil the phosphide itself would 
be held less strongly in solid solution and would tend to 
separate in the free state, proof of which will be given 
later. 

Knowing these facts, let us follow exactly what most 
probably took place when the metal slowly cooled. 

As soon as the ternary eutectic solidified, and the 
temperature fell, the iron of the surrounding metal would 
begin to weaken in its power to hold the phosphide in solid 
solution, and the carbide’s opportunity thu« developed, 
it would take away the iron from the phosphide to form 
with it a solid solution of carbide of iron in iron or auste life. 
At first the precipitated phosphide would lx* in the form of 
minute ultra-microscopic particles embedded in austenite, 
but these -due to surface tension—would coalesce into 
larger globules at minute distances apart. Between them, 
at the boundary of the central eutectic, t he carbide, fre** 
to diffuse radially, would then attack the iron phosphide 
solid solution boyond the first layer and the part cles of 
freed phosphide would naturally join themselves to the 
larger particles of previously separated phosphide, and 
in this way would be forced to lengthen radially. As t he 
carbon continued to diffuse outwards between the growing 
walls of solid phosphide the inevitable result would follow 
—the walls or laminre of phosphide would develop into 
long radial plates surrounding the eutectic, interstratifiod 
with radial layers of solid solution of iron and carbide 
(austenite). Those layers would constitute passages 
along which the carbide could readily diffuse. Just as 
in the ordinary process of carburisation by cementation, 
the greater amount of carbide is located near to the source 
of the carbon. 

Ah the temperature fell the diffusion of the. carbide 
would become less active, and when the critical point 
Ar. 1-2-3 was reached, or even before, it would stop 
completely. During the passage through the point 
Ar. 1-2-3, the carbide and iron would then separate to form 
pearlite. 

On very slow cooling through the following hundred 
degrees Centigrade, 700 to 600, the carbide would globu- 
larise, coalescing into larger masses concentrating towards 
the point whcie it had first entered. The colour photo¬ 
graphs (shown at the lecture) clearly show this con¬ 
centration and that the outer portion of the fringe con¬ 
sists entirely of iron phosphide and iron free from carbide. 
The darker parts in photo No. 7 represent the carbide 
near to the eutectic nucleus. 

On heating to about 900° C., the carbide again passed 
into solid solution forming austenite, and on quenching 
the specimen, martensite and austenite replaced the iron 
plus carbide areas. (Photo 8.) On sU>xdy heating the 
alloy to 1200° C.--a temperature well above the melting 
point of the eutectic—and then quenching it, eutectiferous 
masses free from any fringe remained—a condition we 
may assume that existed at the game temperature on 
slowly cooling down the original molten alloy. (Photo 0.) 

On heatipg another portion of the alloy rapidly, instead 
of slowly, to about 1200° C., the terminations of the 
fringe, formed with a portion of the surrounding metal 
fusible globules of eutectic which were retained in situ 


by sudden quenching. The greater part of the fringe 
dose to the original eutectic had evidently melted ako 
and must have flowed into the existing nucleus increasing 
its volume, for there is an absenoe of independent globules 
close to the eutectic. (Photos Nos. 10 and 11.) 

In order to determine the effect of carburising this alloy 
containing 2 per cent, phosphorus and 0*12 per oent. 
carbon, a piece of the highly crystalline metal was kindly 
cemented for me by Messrs. T. Sorby and Sons, and a 
careful examination was made of the oarburised metal. 
To what was the under side of the metal when in the 
furnace adhered a solidified drop of metal evidently 
liquated from the mass. This was detached and examined; 
it contained about 5 per oent. phosphorus and about 1-4 
per cent, carbon. It consisted of primary crystallites of 
pearlite surrounded with masses oi the ternary eutectic. 
The structure is shown in photo 12. 

The cemented lump when broken up had the fractured 
surface illustrated in photo 13. The central part was of 
the original coarse crystalline structure and was a striking 
example of how phosphorus completely prevents the gamma 
change at about 1100°C. and coincident recrystallisation. 
Radiating from this unaltered and, as was proved by 
analysis, imcarburised portion, thore were columns of 
metal cased more or less completely with a brittle sub¬ 
stance. (Photos 13, 14, and 15.) Analysis and micro¬ 
scopic examination proved that the brittle material was 
the binary eutectic, while in the centre of the columns 
there wen; globules of th<; ternary eutectic occasionally 
enveloped by massive carbide. 

The main volume of the columns consisted of pearlite 
containing little or no phosphorus. The jmiction between 
the columns and the unaltered central part consisted of a 
phosphide-oar bide-iron fringe of exactly tho same character 
as the fringes round the eutectic particles in the original 
alloy, but as the result of tho very slow cooling in the 
cementing furnace, the components were of much greater 
size and wen; further apart. Photo 16. 

Analysis showed that the phosphorus diminished in the 
columnar portion of the metal with the distance from the 
centre, and with the increase of carbon, as is shown in the 
following analysis. 



Carbon. 

j Phosphorus. 

Centre of nucleus. 

Traces 

per cent. 
1-96 

1 Outside the nucleus, 1st layer . 

. 0*89 per cent 

1-52 

2 Below 1st layer . 

. 0-93 „ 

1-80 

3 Below 2nd layer. 

. 1-20 „ 

1-05 

4 Below 3rd layer . 

• 1*31 „ 

0-91 


There was very much more imprisoned eutectic near 
to the kernel than in the outside layer. 

On making laboratory trials by cementing the original 
metal in a crucible and quenching the cemented metal in 
cold water so as to arrest or prevent tho changes that occur 
when cooling slowly, it was possible to see under the micro¬ 
scope exactly how the oarbido on diffusing into the metal 
caused the phosphorus to leave it as a fusible eutectic. 

At the oxtreme point where carbon had diffused, there 
no fringe but a multitude of minute globules of the 
eutectic. There were inversely proportional to the distance 
from the carburising source, then finally joined together to 
form continuous streams, radiating from the kernel or 
uncarburised portion. 

The streams terminated in what had been a liquid rich in 
carbon and phosphorus. It is evident that as the carbide 
diffused inwards at a temperature of about 1100° it 
expelled the iron phosphide, and this, with a portion of 
the carbido and the iron, liquefied in the form of dew-like 
drops, and these with time coalesced to form larger drops 
and eventually to make separate streams along which the 
liquid ran from the point of its genesis to the outside of the 
metal where it aooumulated as a fusible liquate. 

The presence of the ternary eutectic in the oentre of the 
columns while only the binary mixture existed at the 
junctions is explained on the probable assumption that the 
internal eutectic being imprisoned got supersaturated with 
ear bon and, in oooling, it was only the exoess of dissolved 
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carbide that had time to diffuse outward*, resistance | 
abio being offered to it doing so by the carbide in the j 
surrounding austenite. This view is supported by the fact 
that many of the globules were surrounded by thick 
layers of oarbide. 

The original ternary eutectic between the; columns as i 
soon as it was formed flowed away and liquated out of the ! 
metal, and what remained would become solid and could 
not therefore become supersaturated with carbide. ! 

As soon as the temperature fell sufficiently the carbide j 
diffused into the columns, leaving only the binary eutectic ! 
behind, and appeared in section in the form of spear-like 
projections of free carbide. Photo 17. 

The remarkable feature in this cemented metal is that ! 
tho centre of the kernel, whore the original coarse crystalline 
structure persisted, wus quite free from carbon ultliough it i 
originally contained 012 por cent. ; that the eutectic of 
iron and phosphide with its fringes had been concent rated ! 
noar the junction; and that free phosphide in plates had 
appeared. Photo 18. 

We must concludo that the carbon together witli some , 
of the iron and phosphorus had become liquid and flowed I 
outwards and that the flat plates of phosphide—non- , 
existant in the original alloy—must have crystallised out 
of solid solution during cooling. 

The analyses of this peculiar kernel and of the originul 
metal are as follows : — 


Phosphide in solid solution 
,, in the free state 
fron carbide . 

Phosphorus . 


Original 
ull<»\. 

Kernel 

per cent 

jier rent 

10-8 

0*00 

1-8 

((■(H) 

I-8 

■Vil 

MMi 

i -8i; 


Phosphide that passed out of solid 
solution . .( 


The total phosphorus in the kernel is a little in excess of 
that required to make with the iron a saturated solid solu¬ 
tion. Although ono cannot be certain it appears to be ' 
probable that at some undetermined temperature the 
whole of the phosphide was in solid solution ami that m 1 
cooling the excess crystallised out in the cleavages of the 
iron crystals in the form of imperfectly formed plates. 1 

The examination of tho heat, tinted section proved that ; 
the metal immediately surrounding the plates contained | 
little or no phosphorus and that it gradually increased in j 
that element with the distance from them. Photo I Ha. 
This observation loads to the second conclusion, that afloi 
the excess of phosphide had crystallised out by erystullie 
attraction it. induced more Fo.P to leave the solid solution ; 
and join the preformed free phosphide. 

Whether a saturated solid solution of Fe,P in iron fiee 
from any excess of iron phosphide would part with i 
phosphido under similar conditions of heating and cooling ! 
remains to be determined. 

The greater coarsoness of the fringe of phosphide-iion- : 
oarbide near to the point at which the carbon had pone- , 
trated from the external charcoal in the cementation j 
furnace enabled one more perfectly to stud} its compo 
sition and structure. The main difference betweeii it 
and the fringes round the eutectic “ pools ” in the original j 
less slowly cooled metal was in the carbide which had ! 
segregated into larger masses leaving the plates of phosphide 
and intervening iron practically froe from any laminae of 
oarbide. Photo 16. 

If the conjecture just advanced—that free phosphide 
onoe formed attracts phosphide from solid solution, one 
would expeot that the outer terminations of tho phosphide j 
fringe would have the same influence. After the carbide I 
had ceased to diffuse and precipitate free phosphide the | 
ends of the phosphide plates would terminal e in a saturat ed I 
solid solution of phosphide in iron and these quite inde¬ 
pendent of the influence of the carbide should attract 
phosphide from the solution. 

That such actually happened was proved by the micro 
soope, for at some distance beyond tnoir terminations the 
iron contained little or no phosphorus, and as the at traction 


must have been radial tho phosphide would be drawn 
from a large reservoir of phosphide in solution to the ends 
of the plates, and these would naturally be obliged to 
thicken and form thickened rims, or ends, exactly such 
as were found. 

(No. 2 )—An alloy with 1-2 per cent, phosphorus and 0-12 
per cent, mrbon. 

From what has preceded it will be inferred that if S' 
fusible eutectic is formed by introducing carbon intd" 
phosphorus-iron alloys by cementation, the eutectic would 
also be formed on carburising the same alloys by melting 
curiam with them. That such an inference is correct it is 
now proposed to demonstrate. 

The alloy selected containing the 1*2 per < out. phosphorus 
and 012 ]>er coni. carbon when rapidly cooled from tho liquid 
state consisted of crystallites containing less phosphorus 
in the central portions than at tlicir boundaries, whilo 
more or less completely surrounding them wore thin and 
uon-eout inuoiis strips of eutectic. When this alloy was 
cooled very slowly through the solidifying range only 
very large crystallites remained, no eutectic was present, 
while the carbon was located in isolated patches of pearlite. 
On lie-itmg polished sections at 270° ('. those pearlite 
segregations assumed a brown tint by the time the sur¬ 
rounding metal had become blue, proof that they contained 
less phosphorus than the parts that assumed a blue tint.. 
Tt. was with the object of determining what amount of 
carbon in austenite would he completely antagonistic to 
association with phosphide of iron in solid solution that 
the following trials were made. 

Mixtures of the alloy and carbon were melted in magnesia 
crucibles and the melts slowly cooled in the furnace in 
about half an hour. The projection of carbon varied 
between 0-2 per cent, and 4-ti per cent. 

The photographs Nos. ID -IDa, 19b, 20- -20a, 21 and 22 
sufficiently illustrate the effect of carbon in throwing out. 
the phosphorus, or father in preventing it from remaining 
in solid solution. 

The first example'—shown in Photo No. ID—is that of 
the original alloy in which no eutectic is present. The 
jiolished sjK'Oimen was heated until the surface appeared 
tu be blue -shown white in the photograph. The pearlite 
areas, on examination under the microscope, appeared as 
brown patches and are the dark parts in the photograph. 

In the first alloy mixture the carbon was 0-3 per cpnt., 
and its structure is clearly shown in the photos No. Ifla— 
IDb, which were taken from a polished specimen, “heat 
tinted ” to the degree when |>eftrlit.e assumed a brown 
tint. The central portion of the crystallites consisted 
mainly of pearlite in which were globular inclusions of the 
eutectic surrounded by phospho* ferrite. The outer 
portions adjoining the eutectic were free from carbon, 
and were coloured sky blue—an indication that they were 
rich in ]>ho.sj>hidc in solid solution. They correspond 
with what is called jihosjiho-ferritc. Between the crystal¬ 
lites, in irregular formation, the eutectic* wap located 
containing that portion of the free phosphide prevented 
from remaining in solid solution by the dominating 
influence of 0*3 per cent, carbon. 

As tlir curiam is increased little by little the central 
areas of jjcarhte in the ]>rimary crystallites increase in 
volume, while the areas of phospho-ferrite boundaries 
decrease, and the eutectic increases until eventually, when 
about 1 per cent, carbon is present, there is no longer any 
jdiospho-ferrite, and the alloy consists of pearlite crystal¬ 
lites enveloped by the ternary outectic of iron carbide 
and phosphide. 

Photos 20a —20b are those of an alloy etched with picric 
acid containing 1 -2 per cent, carbon in which the rounded 
masses consist of pearlite and free carbide in the form of 
plates. These primary crystallites were suirounded by a 
network of the eutectic. With a further quantity of 
carbon the volume of the eutectic does not appear to 
increase and the excess carbon appears in the lorm of 
thicker and thicker plates of carbide (Photo 21), and 
finally when the carbon approaches 4 per cent, these 
carbide plates decompose on cooling into graphite and 
austenite, which is resolved into pearlite after passing the 
critical point Ar. 1-2-3 (Photo 22). 
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It is possible that if the rate of cooling of the alloys with 
0*5 per cent, and less carbon were to be varied, there 
would be variation in their constitution; consequently 
the results given must bo regarded as being those obtained 
when cooling down from the fluid to the solid and cold 
state in about half an hour. 

With the evidence available it is possible to follow out 
the changes which occur progressively when the alloys 
described pass from the liquid to the solid state. 

In the alloy containing 0-3 per cent, carbon, the first 
solid substance to fall out of solution could contain very 
little phosphorus and carbon, the greater part, of these 
elements at this stage would remain in the liquid. As 
the temperature fell the ability of the pure solid crystallites 
to retain carbon in solid solution would increase and 
some of the carbon would pass from the liquid 1o the 
solid; the remainder would be concentrated with the 
phosphorus in the liquid. 

Near to the point. of complete solidification t he remaining 
liquid would continue to part, with carlxm which would 
pass into the central parts of the primary crystallites. 
When the eutectic projwrtions of iron-ear bon-phosphorus 
in the Htill liquid jmrt approached 1000° (•. the solid metal 
surrounding the eut-ectie would be nearly saturated with 
phosphorus and would have little solvent power for carbide 
of iron. Incidentally the concentration of the carlxm in 
the primary solid crystallites would force out of solid 
solution some of the phosphide initially crystallised with 
the iron, and this would then appear in the form of 
globular of ternary eutectic. There is no other explanation 
for the actual appearance of these globules in the 
crystallites. 

As the metal corded down the carbides migrated inwards 
away from the solid Ixirdcr of the solid solution envelops 
of phosphorus and iron, leaving a lwrder of ferrite con¬ 
taining little or no phosphorus only slightly coloured by 
aqueous solution of picric acid -a reagent that readily 
colours dilute solutions of phosphorus in iron. 

The eutectic itself contained very little carbide and 
must be regarded mainly as binary in character. 

When the carlxm was increased to 1-2 per cent, flu* cold 
alloy consisted of crystallites surrounded by meshes of 
the ternary eutectic. The crystallites themselves must 
have contained too much carbon to enable them to hold 
any phosphorus at the time they fell out of solution. As 
they cooled, just as in the alloy containing 0*3 |s*r cent, 
carbon, their capacity to absorb carbon would increase, 
and some of that element in the liquid would pass into 
them making them more and more resistant to the entrance 
of phosphorus. 

As a result probably all of the phosphorus would be 
concentrated in the eutectic the very last portion to freeze. 

The absence of globules in the primary crystallites in 
the higher carbon alloy justifies the conclusion that no 
phosphorus was included in the crystallites that first fell 
out of solution. 

No. 3. Alloy containingpercent, carbtm and 0-5 per 
cent phosphonut. Thb* alloy was sjieeially prepared forme 
by Messrs. Wm. Shaw and Co., Ltd., Wellington Cast 
Steel Foundry, Middlesbrough. To a steel casting charge 
in a ladle there were added sticks of pure phosphorus. 
The metal was stirred to effect perfect incorjxiration, 
and it was then east into a 6 in. cube in a sand mould. 

This alloy, containing the same carbon and a little less 
than half the phosphorus present in ono of the alloys 
described in the previous section, is useful in showing 
how the carbon may cause local concentration of 
phosphorus without the formation of any eutectic. The 
microstructure was similar to that of the alloy containing 
1*2 per cent, phosphorus and 0*3 per cent, carbon, with 
this important difference that eutectic envelopes were 
quite absent. In freezing, pure crystallites first fell out 
of solution and the carbon passed back to them from the 
portion last to freoze, leaving thick boundaries of ferrite 
quite free from carbon. In the centre of the ferrite 
envelopes is located the residue of what was the last 
portion to freeze, and, just before freezing, was a con¬ 
centrated solution of phosphorus, carbon and iron, from 
which the carbon diffused as the alloy cooled. The two 
photographs, Nos. 23 and 24, one heat tinted and the 


other etched with picric/acid, clearly show the Anal 
structure. The ferrite immediately surrounding the 
oentral portions of pearlite contain little or no phosphorus, 
while the phospho-ferrito probably contains noarly 1*15 
per cent., or even more. After re-heating a piece 
of this alloy to 900° C., and cooling in the air, the oarbon 
in the cola alloy was found to be distributed evenly in 
patches, intermixed with ferrite, round the phospho- 
ferrito concentrations, into which the carbide was in¬ 
capable of diffusing at 900° 0. (Photo 25). Another 
specimen, heated to 900° and quenched in water after 
etching, is shown in Photo 2fi, which indicates that the 
carlxm has diffused only up to the borders of the phos¬ 
phorus rich concentrations. 

The dark parts are martensite ; the white parts, phos¬ 
phorus rieli concentrations. 

On forging the apeoimen heated at 900° C. the phospho- 
ferrito, of course, extended with the surrounding metal 
and appeared in lenticular-shaped forms in a mass of 
metal containing probablv about 0*5 per cent, carbon 
(Photo 27). On healing this specimen to about 1300° C„ 
in a ladle of blast furnace slag containing about 3 tons of 
slag, and allowing it. to cool down with the slag, the 
structure when cold was completely reorganised (Photo 
28). There were patches of jx-arlite equally distributed, 
and the whole of the. external ferrite was quite homo¬ 
geneous and free from concentrations rich in phosphorus 
The exceedingly slow cooling had admitted of the diffusion 
of the phosphide into the ferrite previously quite free 
from it. The lenticular-shaped phosphorus-rich ferrite 
lines suggest an explanation for the presence of streaks 
called “ ghost lines,” so common in steel forgings, which 
are always the more pronounced in steel the higher the 
phosphorus and the larger the casting. Photo 29 is an 
example of a “ghost ' streak in a large steel shaft. 
It represents the residue of the last portion of the steel 
to freeze, and Is fret' from carlxm, which, although origin¬ 
ally present, hatl diffused out of it during the cooling of 
the steel. Sometimes the segregations are so slightly 
enriched with phosphorus that, the carbon during cooling 
has not. time to diffuse' out of them completely, and not 
at all if the cooling has boon accelerated. Photos 30— 
31 illustrate these two conditions. 

Photo No. 30 represents a steel cooled in oil in which 
the carbon had insufficient time to diffuse out of the 
phosphorus rich portions. Heat tinting, howevor, and 
feeble etching proved that phosphorus-rich lines or plates 
were present. 

Exjicrienee has shown that hi commercial steels it is only 
when less than 0*9 per cent, carbon is present, that ferrite 
ghost. Imes ('an he. obtained, which, interpreted, means 
that even in somewhat impure steels, when the steel is 
hot, the solution pressure of the carbide in iron resists the 
reception of more carbide and no ftvrito can appear. 
The phosphorus, nevertheless, exists in richer concentra¬ 
tion the higher is the carbon, and this phosphorus-rich 
portion more or loss surrounds the crystals of purer metal, 
and, being very brittle, makes the whole mass fragile. 
This is the reason why a given amount of phosphorus is 
more dangerous in high than in low carbon steels, and 
why it is absolutely necessary to reduce the phosphorus 
in steel rails, &c., if the carbon is increased in order to 
havl* non brittle material. 

It will be noticed that in the paler central portions in 
the photograph, the pearlite patches are in half tone, 
while they arc darker in the surrounding metal. It will 
also be noticed that surrounding the paler portion there 
is a concentrat ion of carbon as is indicated by the greater 
proportion of pearlite. There can be no doubt that the 
phosphorus-rich portion at its freezing point was richer 
in carbon as well as phosphorus than the average of the 
steel, and that, when cooling, the carbon began to diffuse 
out of it and was arrested before the exodus was complete, 
and that the excess carbon at the boundaries is a portion 
of what had migrated. 

Photo 31 represents a seotion of steel containing in the 
oentral part a portion slightly richer in phosphorus in 
one part than the metal exterior to it. This was primarily 
proved by hoat tinting, and confirmed by otehing with 
very dilute acid in alcohol, a reagent which with other 
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weak reagents, more vigorously attack pure than phos- 
phorised steel so that the pearlite in the former is more 
rapidly developed than that in the latter. 

The effect of phosphorus on raining the critical point Ar. 1-2-3. 

I'rofessor Arnold lias stated as the result of hin trials 
that when the amount of phosphorus is high in steel the 
critical point Ar. 1-2 3 is raised. 

I have confirmed this repeatedly and Professor Carpenter, 
experimenting on the same specimens, has eonfirmod my 
results. The steels contained 0-3 per cent, carbon, 
and 0*05 per cent., 0*30 per cent,, and 0*50 per cent, 
phosphorus respectively. 

The carbon and other constituents were constant, the 
phosphorus only being variable. 

Ar 1-2-8. 


per rent 

Phosphorus . 0 (»., (JUM' 

,, . (Kill 710' 

.. . O-MI 720“ 

Average rise for each . (M Phos - 4 0“ 

'I’ho effect of phosphorus in raising the Ae 1-2-3 point 
can lx* graphically shown by heating small liars of soft 
steel, containing an axial segregation of phosphorus, 
at one end only in the manner deserilied in my pajx*r 
on a simple method for determining critical jniints, and 
then quenching in water and afterwards jsilisliing and 
etching longitudinal sections. Working in this way the 
critical division between the hardened and unhardened 
|>art,s of the phosphorus-rich segregate is always found to Ik* 
higher than it is in the metal surrounding the segregate. 
This is shown in photo 30. 

The slightest difference in the phosphorus has its effect, 
and os a consequence when steels containing about 0*00 
]>er cent, or even less are tested by the method referred to 
the slight, normal variation of phosphorus in different 
parts makes the critical division line always more or less 
uneven. 

The practical significance of this peculiarity of phos¬ 
phorus is great for it shows that in reheating steels con¬ 
taining 005 per cent, or more phosphorus either in the 
east or worked condition it is necessary to heat to a higher 
temperature than that, suggested by the equilibrium 
diagram of tin* iron carbon series in ordei to break up the 
coarse structure throughout the inien. 

All steel eastings contain crystals more or less sur¬ 
rounded by ferrite cnvelojies richer in phosphorus than is 
present in their central portions. 

It will be obvious that if the temperature of heat Ireat- 
monfc has to be raised higher than is necessary to refine 
the purer part of the steels in order to also refine the 
phosphoret tie parts, the former will be coarser in structure 
than the latter, ?.p., if file temperature has lieon correct 
for the breaking up of the structure of the phosphorottie 
]H>rtions. 

No. 4.— Commercial ternary alloys suck as pig irons. 

Pig irons of commerce can scarcely Ik; called ternary 
alloys, as apart from the small amount of sulphur and 
manganese pri sent they invariably contain silicon # and 
should therefore in coireet terms Is* called quaternary, i 
As, however, they do contain the three elements, iron, ' 
carbon and phosphorus, and are of such practical 
interest they are referred to hen*. 

Although much has been written about, the metallography 
of pig irons, there is still much to learn. 

The equilibrium diagram of the iron-carbon series of 
alloys teaches much, but when phosphorus and silicon are 
present it must lx* altered materially. 

A portion of the original diagram of Carpenter and 
Keeling is here introduced, which indicates that the first 
portions to freeze of any of the carbon-iron steels contain 
less carbon than the last portions that solidify. 

From what has been stated in previous sections it may 
be tentatively assumed that in metal containing anything 
like 3*0 per cent, carbon it is impossible for any phosphorus 
to crystallise out with the primary crystallites because 
they would contain more than 1 per cent, carbon. 


It is not at all proved what part the silicon plays when 
pig iron solidifies, hut from the work that has been 
done it is certain that it behaves in a similar way to 
carbon and tends to prevent phosphorus from remaining 
in solid solution. 11 is known that some silicon crystallises 
with the first portions to freeze in the octahedral crystal¬ 
lites always present in commercial foundry irons. 

Pf R CENT CARBON 


I 2 3 * 5 



When the silicon is high there is some evidence to show 
that a portion only so crystallises and the balance forms 
earlxi-silicides which decompose readily almost as soon 
as formed during the solidification period. 

'Hie role played by silicon, however, cannot be con¬ 
sidered at length in this pajx*r. It is sufficient to note 
that whether the silicon is 0-0 per cent, or 6 per cent. 
in grey pig iron the phosphorus eutectic segregations are 
invariably in the same position with relation to the graphite 
plates, always at a distance from them. 

The photo 32a shows the typical structure of all grey 
pig irons that contain much phosphorus. The white 
jiortions represent the eutectic; the black stripes the 
graphite plates; while the half tone intermediate spaces 
may be either pearlite or carbon less forritc. These spaces 
or areas between the graphite; and the eutectic have great 
significance, and there can be little doubt they represent 
a deeom|K>sition product of what at an early stago of the 
solidification were either carbide or silico-carbitle plates 
which were solid before they decomposed, 

By calculation it is found that the relative specific 
gravity and volumes of iron carbide and its decom- 
{Kisition products are as follows :— 

Carbide of iron. Sp gr. 7*60 

Iron. ,, 7*8f» 

Pearlite. 7-80 

Graphite . „ 2*28 


Decomposition product by volume. 



Fe,0 100 vols. 

Iren.1 

1 - 1 

00*8 

Graphite . 

10*8 1 

22*7 

Carbide of iron . 


—- 

Pearlite . 

1 01*8 

111*6 

msT 


The volume by decomposition, partially to graphite and 
pearlite, and totally into graphite and iron, is greater 
by 11*6 por cent, and 13 per cent, respectively, and the 
volume ratio of graphite to iron, and graphite to pearlite, 
are as 1 to 4-0 and 4*5 respectively. 

It is clear then that if solid carbide is first formed 
and completely decomposes afterwards there should be 
for each 1 volume of the graphite plates about 4 volumes 
of iron, which should be found on one side or the other or 
divided on each side of the graphite. This cpnoeption 
being correct it sufficiently accornits for the phosphide* 
ftec strips on bach side of the graphite plates. 
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JLn order to have a better idea of how the ternary eutectic 
i* imprisoned originally during the cooling process, refer¬ 
ence to the structure of white phosphorettic Cleveland 
iron must be made, for according to the hypothesis 
advanced all grey iron before it becomes grey must be 
very similar to white iron. This is shown in photo 32. 
The globular dark portions represent tho primary crystal¬ 
lites ; tho white smooth parts the carbide plates that 
crystallised later; and the mixed structure—white and 
dark—the ternary eutectic which was imprisoned between 
the other constituents and the last to freeze. Imagine 

C t such a structure as this in the cooling of grey iron 
ore the carbide commenced to decompose. If a thick 
line in ink one-fifth of the diameter of the carbide plates 
is drawn through their centres, one then obtains some 
idea of the spaces that will bo left between the phosphorus 
eutectic and the graphite. 

In order to enable one. to follow tile progressive steps 
that follow one another when grey pig iron passes from the 
liquid state, diagrammatic sketches are given in photo 
33a, b, c, the first showing the primary crystallites ; the 
second, the same after the carbide plates have formed : 
and tho third, after the plates have decomposed into 
graphite and iron. 

The evidence seems strong enough to dispose of the 
1 henry held by some, that the graphite falls directly 
such from solution, for if it did it would bo found in 
]M»sitions having no relation fo the positions taken by the 
phosphide eutectic. 

Professor Carpenter some years ago took for me the 
cooling curves of two phosphorettic Cleveland irons, one 
white and the other very grey and rich in silicon. The 
analyses aro as follows 

I White. Urey. 


Combined ear lx mi .. 

Urnphlte . 

Manganese . 

Silicon. 

Sulphur. 

Phosphorus . 


per cent. jH*r cent. 


The cooling curves show a long and pronounced arrest 
at about 035° to 945° C., the solidifying range of the 
ternary eutectic. When slowly cooled tho eutectic in the 
white iron was ternary, and in the grey iron binary. 
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The character of phosphtAettic grey foundry iron as 
compared with similar irons free from phosphorus at 
temperatures a little above the point when the eutectic 
solidifies at 945° must be profoundly different, for in the 
former the metal will be more or less plastic containing 
as it does in Cleveland iron about 20 per cent, of fluid, 
whereas ill the latter the whole mass must be quite rigid. 
It is on this account one explains why the total apparent 
contraction on cooling the long bare of phospnorcttic 
iron in Professor Turner’s trials was so much less than 
that of similar bare of non-phosphorettic iron. 

The. phosphorettic bare being plastic at a time when 
the others were quite rigid the friction on the sides of the 
former by the sand of the mould would check the 
longitudinal contraction in the early stages of cooling 
above 945° C. 

The final and true contraction assuming that the same 
amount of graphite is formed in each case should be 
equal, but distributed over a longer range in the case of 
tho phosphorettic metal than in the metal free from 
phosphorus. 

On a “ bear ” from the hearth of a blast furnace al the 
Skinningrovc Iron Works. 

It has previously been stated that the primary fii-tree 
crystallites which form in pig iron and in alloys rich in 
carbon and phosphorus must be free from phosphorus. 

On subjecting }>artially solidified cast-iron to pressure 
it is possible to express some of tho more fusible |K>rtions, 
but. no one has ever succeeded in squeezing out practically 
all the phosphorus ternary eutectic so as to leave only the 
primary crystallites behind. Fortunately, however, Nature 
has actually done this for us in the hearth of a blastfurnace. 

The furnace referred to is one of several furnaces owned 
by the Skinningrovo Iron On., Ltd., Carlin How, Yorkshire, 
and the metal was a portion of a huge mass which had 
solidified in the hearth. 

Mr. T. C. Hutchinson, the managing director, having 
supplied me with a specimen and its analysis, I made 
a careful examination of it with the results that follow :— 

The s[»ecimen handed to me consisted of a series of 
columnar masses of iron 3 to 4 inches in length. These 
were separated at intervals by porosities and by oxide 
scale and free carbon. The analyses were as follows :— 


Stead. 

Skiuningrove. 


per oen<. 

per cent. 

iron. ! 

93-400 

— 

Combined carbon . ' 

0-562 

0-480 

(iraphito . 

1-040 

1-050 

Manganese . 

0-173 

• — 

Silicon. 

1-100 

1-410 

Sulphur. 

0-103 

04)82 

Phosphorus . 

0-155 

0-090 

Oxygon, etc. 

2-801 

— 


100-000 



I he decomposition of the preformed carbide or double I 
carbide and silicide of iion in very grey iron, left one of the j 
products—iron—open to receive carbide from the eutectic, j 
the Fe,C therefore diffused out of it and was decom- 

Kol into and iron at a temperature below 

945 C. 

This passage oi the carbide and its subsequent decom¬ 
position accounts for the expansion that occurs on cooling 
▼cry grey phosphorettic metal at about 900° C. as 
determined by Professor Turner, an expansion not 
observable when phosphorus is absent. 


Specific gravity. 7*14 

Phosphorus squeezed out.about 90 per cent. 

• 

The metal represented such interesting features that 
by the courtesy of Mr. Hutchinson, J visited tho works 
and examined portions of the “ bear ” which had boen 
blasted out of the hearth. There were about 600 tons 
of broken up pieces. From information kindly given me 
it appeared that the lining at tho top of the furnace fell 
m whon the furnace was being blown out more than ten 
years ago, and the blast was turned off while the furnaoe 
shaft still contained imbumt coke and other material. 
The whole mass, including the liquid metal below the 
hearth level, was then allowed to cool naturally. 
When blasting out this “ bear ” the workmen came upon 
a quantity of metal exactly in the centre of the mass 
exceedingly tough and difficult to break. When broken 
up it presented tho appearance of a columnar basaltic 
formation with vertical oolumns one-eighth inch to one- 
i quarter inch in diameter and above a foot in length. 
Photos 34 and 34a. On analysis it was found to be 
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nesr^rfrsefrom ptaiphorns, Mid M nothing but phot- 
MimM* pigiron h*d been made in the fumaoe during 
its Be, tt surprised everyone. 

On examination of toe pieces of metal I noticed the 
columnar arrangement of the iron referred to and 
immediately •nrrounding thie, metal whioh was coarsely 
graphitic fat choraoter and quite different from the portion 
in tlm centre. Thie on fracturing I found had a sonistose 
appearance; other pieces were found whioh resembled in 
fracture the ternary eutectic, and others which had pro- 
t Tided into the ground outside the hearth. The fracture 
of the latter at the outer extremity was white and granular 
and evidently contained very little carbon. All theie 
specimens were carefully examined. The results of 
examination are given bejow, vie..— 

First.—The central basaltic mass with columns at least 
three feet in length contained little phosphorus. The 
oolunms were coated with magnetic oxide and free carbon. 

Second ,—The iron columns were dooarbarised at their 
boundaries where oxide of iron existed. 

Third .—The ferrite juxtaposed to the oxide was radial 
in structure—a condition which proved that decarburisa. 
tion had occurred at temperatures between 700 and 000° C. 
Photo 30. 

Fourth.—-The little mosses outside the columns, found 
in portions of tho lumps, had a fracture corresponding 
to that of the ternary eutectic, and was proved to consist 
of that substance. Photo 6. 


fifth .—The columns in tho metal from the second ring 
contained 1*8 per cent, phosphorus, and were divided 
by more or less vortical plates of graphite and had a 
schistose appearance. 

Sixth .—The tongue-like pieoe of metal which had 
penetrated into the mound outside the hearth contained 
only 1*7 per oent. oarbon and consisted of grains of peariite 
surrounded by the ternary eutectic. The partial 
decorburisation had evidently been effected by moisture 
and steam from tho damp soil; moreover.the iron itself 
hod been oxidised, for a thick layer of oxide had formed 
which adhered to the surface. 

With the evidence available before us, it is possible to 
trooe what had oocurred after tho stoppage of the furnace. 
The huge moss of liquid iron, considerably over 600 tons, 
had oooled with extrema slowneue, being under tho ground 
level and covered with a mass of hot material. The 
outer portions would, of course, solidify first and the 
enormous Bolid cylinder of metal so formed in cooling 
must have contracted and compressed the fluid inside, 
and as long as the latter was quite fluid the central 
mass would rise vertically, but in course of time it would 
begin to freeie and the first purer crystallites of the fir- 
tree type would separate from the liquid and eventually 
the whole central column would become a mixture of 
pure solid interlacing crystals with tho liquid ternary 
eutectic between their branches. 

When this stage was reached and the surrounding 
solid ring continued to contract round tho pasty mass, 
only one thing could happen, the same as what occurred 
when I squeezed nearly solid Cleveland iron, the eutcctio 
was forced to pass away from the solid crystallites, and 
in doing so was obliged to pass upwards ana make a series 
of parallel vertioal passages along which to flow. The 
solid crystallites were thus pressed together into sdlid 
vertioal oohimns, while along the junctions continuous 
streams of the euteotio would flow upwards and escape 
into the upper layers. After the inside of the columns 
had been freed from liquid the continued pressure would 
Anally squeeze out practically all the phosphorus rich 
lkruid still existing between the junctions of tne columns. 
At this point, when no more liquid could be expressed, 
the whole plastlo highly heated mass—probably at a 
temperature of 1000° C.—would itself have to elongate 
Upwards, and it was at this stage the columns must have 
Men sliding one against another along the original junctions 
where traces of the mother liquor remained mechanically 
imprisoned. Incidentally, the cylinder of grey metal 
dm enveloped the columnar central mass and which 
most of the phosphorus originally present, 
-'i'MqgOfeie coopm, the solid mass reside of it 

'*'! ftadf surrounded by a greater mass which was 
! bn % reust have vertioally elongated, and In 


doing this it separated into a series of vertioal columns, 
the free graphite plates forming gliding planet at tiwir 
junctions. 

As oooling was continued and the outer man ceased to 
contract or to contract slowly, the central portion being' 
the last to cool must at one stage have exerted tensions! 
pull on the metal surrounding it, but not being able to 
pull it inwards it partially separated aldng the original 
pianos of flow, into loose!/attached vertical columns, 
leaving porous passages between them. The material in 
the furnace above the hearth when still warm and exposed 
to rain which was free to fall upon it, evaporated the 
water as it peroolated downwards, and this would 
pass into tho central mass along the contraction 
passages, not only oxidising the surfaoes of the columns 
but actually decarburising the iron. It is difficult to offer 
any other explanation to account for the oxide of iron 
which more or less completely, covered the surface of tho 
columns themselves. How long 600 tons of metal took 
to cool down none con tell, it would probably be more 
than three months. 

Mr. Hutchinson has expressed his willingness to supply 
colleges and museums and other institutions with 
specimens of the central portions of the “ bear," a courtesy 
which should bo taken advantage of by all who are 
interested in tho constitution of foundry irons. 

Summary. 

1. The constitution of tho alloys of iron and phosphorus 
have boon described in chemical terms. The more im¬ 
portant of these are tho binary eutcctio containing 4-18 
per cent, phosphide of iron fa solid solution in iron and 
614 per cent, free phosphide of iron, and the solid solutions 
of iron and phosphide of iron saturated, when 10-8 per oent. 
of the latt or ana 89-2 per cent, of the former are associated. 
These solid solutions increase in hardness with the increaae 
of dissolved phosphide of iron. Bach 0-01 per cent, 
phosphorus added to pure iron increases the hardness by 
about 1-3 Brinoll degrees. 

The resistance to corrosion appears to be proportional 
to the phosphide in solid solution, but more work is required 
in this spccifio direction. 

2. The eutectic of iron and carbon contains about 60 
per cent, free carbide of iron and 60 per cent, iron saturated 
with carbide of iron at 1130°C. Some of'tbe carbide 
crystallises out of the solid solution in cooling and at about 
700° 0. tho eutectio contains 69 per oent. free carbide 
of iron and 41 per oent. iron saturated with carbide. 

3. On subjecting phosphorettic iron to great pressure 
when it is hi nearly a solid condition, practically pure 
ternary eutectic of iron-carbon-phosphorus is expressed 
which has tho composition of iron 91-19 per oent., carbon 
1-92 per cent., phosphorus 6-80 per oent. This euteotio 
solidifies at about 945° C. and the arrest found by Car¬ 
penter whon oooling both grey and white phosphorettio 
iron at 945° 0. is that due to tho solidification of the eutectio 
which is the last portion to freeie in pig irons containing 
phosphorus. The analysis of tho ternary eutectic, ex¬ 
pressed constitutionally, is;— 

„ .... Per ceut. 

Tree iron phosphide . , 1-5 

Iron saturated with phosphide . 20-1 

Iron carbide . 294 


4. Tbe ternary eutectio in very grey iron decomposes 
on oooling into tbe binary euteotio and peariite or iron. 

6. In Part II. a few of tbe triple alloy* are described, 
and the changes whioh ocour during solidification, reheating 
and slow cooling. When the phosphorus is high—-about 
2 per oent.—end the oarbon low, the first crystallites to 
grow are free from carbon. The carbon and some of the 
phosphorus and iron form a eutectic whioh is found in the 
oold alloy between the branches of the primary crystallites 
and surrounding the crystals. On slow oooling, the carbide 
diffuses out of the eutectic and forms a peariite fringe round 
the euteotio, but in diffusing into the surrounding solid 
solution of phosphorus and iron, the oar bide throws some 
of the phosphide out of the solid and this appears as fine 
Iambus in juxtaposition to the peariite carbide. A trines 
is thus framed consisting of three constituents Iron— 
carbide—phosphide. 
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“Or flttburiafa* thk afioy by MncAtMkm, m the eerben 
«^pMTn^O. it dvpkboea the phosphide,end* fusible 
eutectic hi formed which liquates entirely out of the metal 
tq spph an extent that only half of the original phosphorus 
remains in the outer layers. 

ft* On melting an alloy containing 1*2 per cent, phos¬ 
phorus and 0-12 per cent, carbon and cooling rapidly, 
eutectic envelopes surround the crystals in the cold alloy, 
but if oooled slowly the phosphorus diffuses into the 
centre of the primary crystallites and no eutectic is visible, 


On gradually increasing the carbon, more and more 
eutectic is found in the cold alloy and when about 1 per 
emit, carbon is present practically the whole of the phos¬ 
phorus is concentrated m the eutectic envelopes. 

On further increasing the carbon the excess appears as 
plates of free carbide cutting through the boay of the 
prinwy crystallites and when 4 per oent. is present 
grimmte appears in the cold alloy, which is grey in fracture. 

7. When an alloy with only 0-5 per oent. phosphorus and 
0*3 per cent, carbon is melted, on slow cooling the greater 
amount of phosphide is found entirely in solid solution in 
nch segregations surrounding the primary crystallites, but 
they are quite free from carbon. On forging, these con¬ 
centrations are drawn out into lenticular shaped bodies 
and are free from carbon. They resemble the “ ghost 
lines in large forgings, which it is shown have their origin 
m segregations of phosphorus. If steel must bo free from 
these, it is necessary to have as little phosphorus in the 
steel as possible. 

8. 'Hie order of crystallisation, when white and grey 
pnosphoretted pig-irons solidify and cool down, has been 
traoed, and it haB been shown that the fir-treo type of 
crystallites are the first to form; following this the carbide 
or the siliooearbide of iron crystallises, while the ternary 
eutectic of iron-carbon-phosphorus is imprisoned i.i the 
spaces between the pre-formed solid crystallites, and is tho 
last to solidify at 945° C. 

In white iron the carbide or siliooearbide crystals 
remain as such in the cold alloy. In grey irons, however, 
the carbides decompose into graphite and austenite 
almost immediately they have become solid. Whon cold 
in the oase whon tne carbides are completely decomposed 
the decomposition product consist* of about onc-fifth 
of graphite and four-fifths of iron by volume and the iron 
w almost always deposited on each side of the graphite 
plates The broad bands of phosphorus-free material on 
each side of the graphite plates in grey pig-iron are a proof 
that the carbides crystallise and are solid and afterwards 
are decomposed and not, as some have suggested, that the 
graphite simply falls out of liquid solution, for, if this 
were so, the graphite plates would be heterogeneously 
arranged and not in the positions they are found 
surrounded by phosphorus-free layers of pearlite or ferrite. 

». An interesting mass of metal found in the hearth 
of a blast furnace at Skinhingrove has been described, 
wmch, owing to the enormous amount of circumferential 

U ?fl 8 timo ifc waa had practically 

the whole of the ternary eutectic squeezed out of it, leaving 
the ©old metal arranged in oolumnar form resembling 
the basaltic formation of the Giant’s Causeway and 
nearly free from phosphorus. 

Imust acknowledge the valuable oo-opera- 
°* ... “ ? ott * tie steel melter—Mr. Duckin- 
£f* d ’ of J i T H - Andrew »nd Co., Ltd., Sheffield; 

gMMs , JHohron, Houghton and Co., Ltd., Sheffield; 

andCo. Ltd.,Middlesbrough; Messrs. 

® beffleId i Messrs.BolokowVaughan 
and Co .. Ltd., Middlesbrough, and Mr. F. Outhwaite, their 
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Amiraix I, 

Buteetice. 

uA <> »te ctjq ja » definite mixture oi two or more con- 
rtituents whioh meit and solidify at a find point, a po£t 




huLU, whn■ 

excess of one or the other of the stthstanew mwtomtiffifaea 
Out leavuur a Itanir! rtf _ t. _a>_ wystillliCa 


u-.. A *V T oumoLlin ®* oauea a "solidified 

cirtain li,U !’LtJ 3 " thn ®v “h*** 1 the term euteetic. 

Uertain substances when mixed together ham 

he peculiar physical effect of making very fusible 

J? r taUMe. a mixtuTtf‘iroTLSSd 

with phosphide which free res at 1400“ C. and iron phosphide 

“«• Pltoephide and 39 per oent. iron 
does not solidifyat the average temperature of these two 

S5ESJ. iaS °° G ** aTl00O“^., Ti &OwS 

Salt, Xoh solidifies at 800“ C. and water freeing at 

G., when mixed together in the proportion of 23 per 
»»d 77 per cent, water fr£rea*£fa,S K 

ertSttoT b ° l0W th ° aVerage - ***■ thew matures are 

Tho fusible alloys consisting of mixtures of two or 
more metals are essentially eutectics 

Eutectics are not definite chemical compound*. On 
solidification thoy usually split up into their constituents 
l * ad "® lo ? 1 ' 1 “ th6 , 80 “d binary alloys as honeycombed 
nu^s containing oeUs filled with one of the substance., 

oonst»umta te y & ^ 0y “ mdf T° ndont portions of three 

In many cases the mixtures on Wing do not separate 
into the pure simple substances. The iron phosphide 
eutectic 18 an example, for a portion of the phosphide 
is retained insobdsolution in the iron and it is tWurhich 
separates at 1000 C. along with and at the same time as 
the iron phosphide. 

Solid -Glass and obsidian are types of non- 

crystalline solid solutions ; they contain several substanoes 
homogeneously solidified together. On heating them, 
however, to cortain temperatures some of the subetanoea 
crystallise out and they become opaque and then are no 
longer simple solid solutions. 

Many substanoes crystallise together into homogeneous 
crystals, and only one substance can be detected under 
the highest power of the miorosoope; they have all the 
properties of simple orystais as indicated by crystalline 
cleavage, crystalline orientation and crys talline habit 
for instance, iron crystallises in the cubic system, and in 
freezing assumes the form of octahedral crystallites and 
the complete orystais cleave readily in three directions 
at right angles corresponding to the oleavages of the oube. 
Iron alloyed with traces up to about 10-9 per oent. eK - 
phide of iron crystallises in exactly the same way, andthe 
crystals have tho same cubic oleavages as pure iron; the 
two Bubstanoes are in solid solution. On heating the 
homogeneous alloys of iron and phosphide under oertain 
temperature conditions a portion erf the phosphide separates 
from solid solution and appears as ill-formed plates fat 
the cleavage planes of the crystals. 

The conception of solid solution, however, cannot he 
considered as beyond doubt excepting in the ease, where 
they are non-crystalline. Some authorities held the view 
that what are called solutions are mixtures -rrrtalthnd 
together in ohemioal moleouiar groupings. Until.however, 
chemical combinations are proved tne solution theory 
may be tentatively accepted. 

Arramux XX. 

Method for Me eeparatio eof fru phosphide of inn from 

Xn 1900 X described a crude method for approximately 
determining the tne phosphide of iron in pis fam eta. 

It waa based on the rotative insolubility far ooUTnitrle 
acid, l-20sp.gr. Many approximate resulta were gton, 
but no claim tor accuracy was possible. Ftutbsr stmfyef 
the subject has led to the eonofodon that anefyttoei 
methods mast tail on aoeount ot the complex oharaoter 
<rf the enteotias and the tact that the oeUenbefaet fc 
them is enc l osed mote or leaa nnli^fatailj wit fifalM Twar 
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'JjAlJwjototfct mm soluble port of the eutectic* being 
jj? *^* | l •oh'Bpt*. (tee is therefore obliged 
to atoaytke itmwtim end base one’* oonclnsioiu ontnut 
otter evidence obtained by systematic experiment, 
■aoh M bM been dmoribed in this piper. 
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Meeting held at Armstrong College , on Wednesday , January 
21 st, 1914. 
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EXTRACTION APPARATUS, SPECIALLY DESIGNED 
FOR SOLVENTS OF HIGH SPECIFIC GRAVITY. 

BY UR. C. BUDDK. 

When a couple of years ago I had to make a large 
number of extractions of wax from some vegetable sub¬ 
stances I failed to find an apparatus specially suited 
for my purposo, in spite of the large number of such 
apparatus already in existence. * 

As a solvent I had to use chloroform or carbon tetla- 
ohlorido, as these were apparently the only solvents 
in which the wax in question was completely soluble— 
and that only at the boiling point of the solvent. 

The point I wish to draw speoial attention to is this: 
When an ordinary fat or wax is dissolved in one of these 
heavy solvents, then the solution has a lower speeifio 
gravity than the pure solvent itself—in contradistinction 
to what occurs when ether or benzine or any other solvent 
of low speoifio gravity is used. The obvious consequence 
is that m my case the solution had a tendency to rise 
to the surface, and should be removed from there, while 
fresh solvent should be supplied from the bottom, if 
speedy and efficient extraction should be attained 
It seemed to me that previous designers of extraction 
apparatus had had no oocasion to consider the importance 
of this fact, so I constructed the apparatus shown in 
the drawing with this point in view and also keeping in 
mind that the extraction Bhould be performed all the 
time at the boiling point of the solvent. 

The drawing hardly needs any explanation. The 
material to he extracted is placed in the extractor, E, 
either loose (with a plug of cotton wool on top to 
prevent small particles from getting down in the flask) 
or in a thimble or otherwise, according to the nature of 
substance. The vapours of the solvent the pass outside 






1 


Jjww to AH the extractor, E, and that 
bulk of it mt^at there when the 


• to TO case I gained yet mother {Mint 
JjMhl* apparatus, because I had to per- 
the extraction In the preeeooe at 
of oonim, roee gradnally to 
the aarface of the aoleeat m the ex- 
teaetor awl trickled down into the Saak 
Mow, while in a SoxUet it had a 
Mdaney to remain behind when the sol- 
T *°* emptied itaelf out through the 
^ny°o tube. The moths operands in 
**<» oases was generally to pot acme 
iHrter into the flask from the Degumins 
♦hjottm* with the solvent. After the 
«tr»otion waa finished the teat of the If 

“"ent waa removed by boiling the f\A 

w * t er. and on then cooling it waa fairly / \ 

••ay to take out quantitatively the hard / \ 

oake of wax floating on the surface of / ' \ 

the water, dry it and weigh it. <- > 

It U obvious that the length of the side tube,8, should 
•mt the purpose in view, if more than one volatile liquid 
dc involved in the prooesa. Supposing, for instance, that 
* ii. \ nd the apeciflo gravity at the solvent 

r™, i* height of the side tube be leas than 1-8 
times that of the extractor, the condensed water coming 
•flown from the condenser will overflow from the side tube 
and never enter the extractor, while if the height of the 
t “hs be more than I B timee that of the extractor, 
will force its way through the solvent ami 
■overflow from the extractor. 

Possibly the apparatus may be found useful for other 
j mr P 0f *® ™n the one mentioned. I have been able 
to uae it with advantage for the extraction of liquids 
auon as aqueous solutions or emnhnons with solvents 
slower speoifle gravity snoh as ether. It goes without 
Tffu’V?** &•«<* oases the side tube, 8, must he high 
^ lute t*iXt^‘ * fo ™ “• throughT 

mvie by Messrs. Brady and 
Miartm, Northumberland Road, Newcastie-on-Tyne. 
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[Feb. 28, 1614. 


The pipette reading gives the cubic centimetres of oxygen 
per litre. Theoretically 1 o.c. ferrous sulphate of above 
strength does not equal 1 c.c. oxygen per litre working 
on 60 o.o. of sample (0-25 per cent. FeS0 4 is theoretical 
strength) but unaor the conditions stated I have found 
that the above strength gives correct results. 

Each experimenter should standardise his ferrous sul¬ 
phate against water of known oxygon content, say distilled 
water shaken with air until saturated, taking the tem¬ 
perature and referring to Rosooe and Lunt’s table (Sutton’s 
Volumetric Analysis, pago 200) for the amount of dis¬ 
solved oxygon present. 

In the following tablo are given some results by this 
(the field) mothod, compared with results obtained by 
the Winkler method :— 



| Winkler. | 

Field method. 


! c.c. 

c.c. 

Leeds supply . 

• ! 1* 

8-0 

1Uver Aire . 

i 7*0 

7*5 

River Aire . 

■ i 

5*2 

Effluent . 

. | 2-0 



Normal, 2-normal, and 3-normal solutions of sodium 
chlorido contain, according to Winkler (this J., 1011, 
382 and 644) at 16° C., 4-7 o.c., 3-4 c.c., and 2 4 c.c. of 
oxygon por litre respectively. By the field mothod, 
6*0 c.o., 3*6 c.o., and 2-5 o.c. were obtained. 

The forrous sulphate keeps well. Aftor keeping in a 
bottle ropoatedly opened, and nearly empty, for four weeks, 
only 0*67 por cent, of the total iron had become oxidised. 
Experiments on samples containing up to 60 parts of 
sodium nitrite per 100,000 showed that nitrites had no 
effect on the mothod. 


As dissolved oxygen plays an important part in the 
extraction of gold from gold ores by cyanide solutions, 
the method was tried on a 0*5 per oent. solution of potass ium 
cyanide, but no end reaction could be obtained ; evidently 
* the ferrous sulphate combines with the cyanide. 

Discussion. 

Mr. W. McD. Mackey wrote that he had used the 
method for practical work in the field, for determining 
the extent and persistence of pollution of a stream from 
a known source. He had found the manipulation was 
easy, and the time required for a test to be only about 
two minutes. 

Dr. H. T. Calvert said that he had worked the process 
i on the River (’alder, and ho could bear out all that Mr. 
Miller said. The methods at present in use would bo 
divided into two classes, those suitable for very clean 
I waters, and thoso suitable for dirty ones. Ramsay's 
mothod was only of use for very clean waters. Winkler’s 
method was of almost universal application. The method 
advocated by Mr. Miller generally ga^e results rather 
lower than Winkler’s method. They had adoptod Wink¬ 
ler's method because it was accurate and easily carried out. 
The apparatus only weighed fivo or six pounds, and in 
order to simplify the operations in tho field, they could 
proceed as far as tho precipitation of tho manganese 
hydroxide, and then finish the estimation in tho laboratory. 

Mr. Ward asked how the colour of tho water would 
affect the results. 

Mr. Miller replied that a pale colour of tho water 
had no offect whatever on tho results. Any water could be- 
tested ho long as it was nob pink. He had determined 
the dissolved oxygen in an effluent which hod a distinct 
pale blue colour, and the end point was quite sharp. 


Journal and Patent Literature. 


Pat*nt Specifications may bo obtained by post by remitting as follows 
English.—Hd. each, to tho Comptroller of the Fatent Office, W. Temple Franks, Esq., Southampton Buildings, Chancery Lane, 
London, W.O. 

United States.—It. each, to the Secretary of the Society. 

French .—I fr. 05 e. each, as follows: Patents dated 1902 to 1907 inclusive, Bolin et Oie., 56. Rue des Francs Bourgeois, 
Paris (3e.); Patents from 1908 to date, L'lmprimcrie National?. 87, Rue ViciJle du Temple, Paris. 

German .—1 mark ouch (with full particulars) to Kaiserlich Paten tarn t, Berlin, Germany. 
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Patents. 

Extraction oj liquids or solids held in suspension or combined 
in gases or fumes. J. Armstrong, London. Eng. Pat. 
689, Jan. 8. 1913. Addition to Eng. Pat. 821, Jan. 10, 
1912 (this J., 1913, 184). 

The apparatus described in the principal patent is improved 
in that the compressed gates are passed in suecessien 
through a number of noiiles immersed in different liquids, 
eaoh adapted to separate out a particular impurity; the 
nozzles are carried on framoworks fixed to detachable 
lida, so that they can be removed for cleaning; the chambers 
may be of cylindrical form with radial or tangential 
notsles for the gas and conical collecting chambers for 
the impurities beneath.—H. H. 

Distillation of liquids; Process for the -. Naamlooee 

VennootsohapMaatechappij Destillator. Fr. Pat. 461,822, 
June 29, 1913. Under Xnt. Conv., June 26, 1912. 
Heated water from ongine or other condensers is fed 
into an evaporator in a finely divided condition and is 
exposed to a vacuum so that pert of the water is evaporated 
tgMto own beat, tho vapour pausing to a condenser also 
aader vaouum.— W. H. C. 


Measuring the flow of fluid through a conduit; Instrument* 

f or -, The British Thomson-Houston Co., Ltd., 

London. From General Electric Co.. Schenectady, 
New York, U.S.A. Eng. l’at. 2417, Jan. 29, 1913. 

Tiie pressure difference in a Venturi tube, Pitot tube, or 
Bimilar measuring device is indicated by means of a mercury 
gauge supporting a short column of an “ opaque substance 
such os carbon tetrachloride ” contained in a narrow glass 
tube. The upper end of this tube is oonnectcd with the 
low-pressure side of the Venturi tube, while the lower end* 
which is enlarged, dips into a vessel of mercury connected, 
with the high-pressure side. A permanent record of the 
ressure differences is made by a marking point carried, 
y a lever attached to a U-shaped magnet, wnich encloses 
the vessel of mercury and movos in conjunction with ft 
magnetic body floating on the surface thereof.—H. H. 

Distilling feed water for boilers; Process and apparatus 

for -. Soc. d’Exploitation des Proc6d& Evapora- 

toires, Syst6me Prache et Bouillon, Paris. Eng. Pat. 
1683, Jan. 20, 1913. Under Int. Conv., Jan. 19, 1912. 
Steam from the boiler, 1, enters the injector, 10, by the 
pipe, 11, and withdraws steam from the evaporator, 6, 
compresses it and injects it into the heating arrangement,. 
7, of the evaporator; the steam is condensed and the con¬ 
densed water flows into the tank, 3. The impure water 
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flows from the tank, 14, through the heater, 15, where it 
is heated by a portion of the steam from the evaporator, 
0, which is also condensed and flows into the tank, 3. 



The heated water enters the evaporator, 6, by the pipe, 17, 
and is evaporated. The boiler is fed with the pure con- 
densed water from the tank, 3, which has a temperature 
of about 100° C. and as only a small portion of the Steam 
produced is required to actuate the compressor, 10, and 
the remainder can be utilised in any desired way, only 
a small increased fuel consumption is required to enable 
the boiler to be fed with pure hot condensed water. The 
impurities become concentrated in the evaporator, 6. and 
are got rid of by blowing off at intervals a portion of the 
liquor in the evaporator through the cock, 21.—W. H. C. 

Air ; Method of heating a current of -. A. G. Bloxam, 

London. From Iicrgmann Elcktricit&ts-'Werko A.-G., 
Berlin. Eng. Pat. 11,874, May 21, 1913. 

An electrical heating apparatus is inserted in the suction 
pipe or receiving chamber of a dust suction plant or a 
vacuum cleaner.—W. H. C. 


Dryers with rotary agitators. F. E. Otto and Phonixwork 
G. m. b H., Moerane, Germany. Eng. Pat. 14.502, 
June 23, 1913. 

The material is carried slowly through a drum by a set of 
rotary spiral beating coils arranged in the manner of & 
Herew conveyer, the pitch of the spirals decreasing from 
the intake side of the dryer to the discharge side in order 
to make allowance for the decreasing bulk of the material 
as it beoomes dry. Agitator blades mounted outside the 
spirals scrape material from the lower walls of the drum, 
lift it above the heating coils, and drop it thereon as the 
rotation proceeds. An additional heating ooil may also 
bo arranged in close proximity to the wall of the drum. 

—H. H. ' 

Drying installations for all kinds of materials. A. Huillard. 

Fr. Pat. 401,011, July 31, 1013. 

Ait improvement in the apparatus described in Fr. Pat. 
318,502 of 1902 (see Eng. Pat. 17,003 of 1002; this J., 


1902, 1386), whereby/the material is passed over a sieve 
before it enters the drying tower. The coarser partiofes 
are fed into tho upper part of the tower and the finer 
material enters lower down along with a supplementary 
supply of air which also assists in the sifting.—W. H. 0. 

Dryers; Stage -. A. Huillard. Fr. Pat. 461,012, 

July 31, 1013. 

The material is fed into the top of a tower provided with 
a number of horizontal perforated shelves. It is swept 
from the periphery to the centre of each Bhelf by agitators 
driven from a central shaft and is dried by a current of 
hot air which passes up the tower. When the material 
reaches tho oentre of each shelf it falls into a box provided 
with sliding baffles which allow the material to pass 
downwards but prevent the air passing upward so that 
the latter is forced to pass through the perforations in tho 
shelves. The material falls from tho box on to a conical 
spreader which guides it to the periphery of the Bhelf 
below.—W. H. C. 

Filter [for slimes]. H. Alinder, Milwaukee, Wis., Assignor 
to Allis-Chalmers Manufacturing Co. U.S. Pat. 
1,084,383, Jan. 13, 1914. 

A number of wedge-shaped filter cells are arranged round 
I a horizontal shaft which is rotated above a tank so that 
I the cells are partially immersed in the tank. The cells 
I have openings on the outer side for the supply of tho 
| “slimes” and inward openings for the discharge of the 
j cake over the edge of the tank.—W. H. C. 

Fillers; Vacuum drum - for the concentration of 

precious metals and other applications. G. Spence. 
Fr. Pat. 461,340, Aug. 12, 1913. Undor Int. Conv., 

! Aug. 31, 1912. 

The periphery of the drum is divided by projecting 
J_-shaped bare into sections, in each of which is fixed a 
removable arc-shapcd filter-element consisting of a 
shallow motal box covered with suitable filtering material 
supported on motallio gauze or on a perforated plate. 
Tho periphery of the drum is supported from the axis 
by a double series of radial tubes; one of each series is 
attached to each filter element and serves to connect it, 
through sleeves on the axis, in the one case with a vacuum 
pump and in the other with a supply of compressed air. 
The drum is rotated, partly immersed in a tank containing 
the liquid or mud to bo filtered and the elements immersed 
arc in connection wit h tho vacuum pump. As each elemont 
comes to the discharge position, the vacuum is auto¬ 
matically cut off and compressed air is admitted which 
forces the cake off the surface. It is claimed that the 
action of the vacuum and compressed air is localised where 
it is required and that the filter elements can be easily and 
quickly replaced or repaired.—W. H. C. 

Filter; Rotary drum -. C. C. Bohm. Ger. Pat. 

268,020, Jan. 30, 1913. 

A curved, non-perforated, fixed plate extends across the 
lower part of tne perforated drum whioh dips into the 
liquid to be filtered, and is provided with two pipes whioh 
extend upwards and then axially through the drum to 
opposite ends thereof. One pipe serves for suction of the 
liquid through the filter-drum, whilst the other serves for 
passing air either by suction or pressure through the filter- 
cake on the outer surface of the drum in order to dry it. 

—A. S. 

Filtering material of high efficiency ; Process of obtaining a 

-, F. Pott. Fr. Pat. 401,380, Aug. 14, 1913. 

Porous minerals are impregnated with an albuminous 
substance (blood, etc.) dissolved in alkali solution, then 
dried, and hedted to redness out of contact with air. 
The oarbonised mass is washed to remove soluble salts, and, 
if desired, may then be impregnated with iron, aluminium, 
manganese, niokel or cobalt hydroxides mixed with oaloium 
oarbonate.—W. P. S. 
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Evaporation of liquids, particularly saccharine juices; 

Process and apparatus for the -. .T. C. Gri^re. 

Fr. Pat. 461,208, Aug. 8, 1913. Under Int. Conv., 
Aug. 23, 1912. 

The evaporator is divided, except in the vapour space 
above the liquid, into a number of separate compartments 
(t.g., six) each comprising an upper and a lower chamber 
connected by a bundle of vortical tubos. In each oompart- 
ment the heated liquid rises from the lower to the upper 
chamber and then passes from this to the lower chamoer 
of the next compartment by a tube which is not heated 
and which may b© external to the apparatus or may 
pass down a central duct. The liquid thus passos through 
each of the compartments in turn; its rate of flow, and 
therewith the degree of concentration attained, may be 
regulated by valves in the inlet pipe.—J. H. L. 


Evaporating apparatus for all kinds of liquids. E. A. 

. Barbet. Fr. Pat. 461,890, Nov. 8, 1912. 

Til® tubos of a vaeuum evaporator are arranged in two 
sets at an angle to each other, the liquid ]>assmg first 
through the lower set to a junction-box and baok through 
tho upper set to the main chamber of the apparatus 
where separation into vapour and liquid takes place. 
In this way the tubos may bo short, easily cleaned, and 
yet at the samo time afford a long distance through which 
the liquid muBt travel.—W. H. C. 


Chemical reactions and thermal processes; Process and 

apparatus for the. execution of - the. materials treated 

being in a finely divided condition in solution or sus¬ 
pension. A. Poliak. Fr. Pat. 461,446, Aug. 18, 1913. 
Under Int. Conv., Oct. 18, 1912. 

The material ( e.g ., a solution to bo evaporated) is intro¬ 
duced in a finely-divided condition into the narrow upper 
part of a chamber along with a supply of heated air or 
gas and they pass downwards into tno larger conical part 
of the chamber which is provided with baffles to assist 
the separation of solid particles producod by ovajxiration 
of the liquid. Tho gas is withdrawn from the top of tho 
lower part of tho chambor and is caused to pass through 
two condensers placed in series. In the first- the separation 
of the solid particles is completed and in the second the 
vapour is condensed. Tho gas next jjanses through a 
fan which maintains a slight vaeuum in the chamber 
and thence through a heater back to the main chamber 
to bo usod over again.—W. H. C. 

Spraying liquids and intimately mixing them with gases 

or vapours; Device for -. Salzbergwcrk Noustassfurt 

und Teilnehmer. Ger. Pat. 267,939, March 12, 1912. 
The device (see 
fig.) is hollow and 
is rapidly rota¬ 
ted whilst partly 
immersed in tho 
liquid. Owing to 
the conical shape 
of the device, tne 
liquid is drawn 
in at the lower 
edge, then forced 
upwards and de¬ 
livered from the 
upper edge in the 
form of a fine 
spray .—A. 8 . 



Purification, clarification and decolonisation of liquids and 

gases; Process for the -. R. Marcus. Ger. Pat. 

288,067, March 26,1912. 

Tpti liquid or gas is treated with finely divided, artificial 
■facto acid, which has been freed from foreign adsorbed 
substances, and is subsequently filtered; the impurities 
are retained on the filter by the silioio acid.—A. 8 . 


Crystals; Apparatus for separating large - from hot 

solutions by artificial cooling. Geworkschaft Carlsfund. 
Ger. Pat. 268,328, Maroh 16, 1911. 

Coolie a is effected in a number of separate receptacles, 
through which the cooling medium is led successively, 
in such wise that the difference in temperature between 
the hot solution and the cooling medium is kept as small 
as possible. The cooling tubes may be helical and the 
cooling medium may be Ted in one direction through one 
tube or group of tubes and in the opposite direction through 
others.—A. B. 


Crystallisation in motion; Apparatus for - . F. A. 

Biihler. Ger. Pat. 268,409, Aug. 17, 1912. 
Crystallisation is preferably effected in a double- 
wallod tubular vessel, the jacket being formed as a helioal 
channel. The agitator is rotated alternately to the 
right and left, and the agitating arms are so mounted 
that during rotation in one direction they glide over 
tho material, whilst during rotation in the other direction 
they lift the material and move it forwards.—A. S. 

Drying machines ; Application of liquids to cylindrical -. 

F. F. W. Stielor, Berlin. Eng. Pat. 4085, Feb. 17, 1913. 
See Ft. Pat. 454,468 of 1913 ; this J., 1913, 858.—T. F. B. 

Drying granular substances ; Process and apparatus for 

-. J. A. Topf und Sohne. Fr. Pat. 461.679. 

Aug. 21, 1913. 

See Eng. Pat. 29,835 of 1912; this J., 1913,1147.—T. F. B. 

Drying solid substances held in suspension or solution ; 

Method and apparatus for -. F. E. Beeton. Fr 

Pat. 462,212, Sept. 5, 1913. 

See Eng. Pat. 13,505 of 1912 ; this J., 1913, 968.—T. F. B. 

Extraction of various materials by means of volatile liquids ; 

Apparatus for the. -. L. C. Bonneau, Paris. Eng. 

Pat. 12,138, May 24, 1913. Under Int. Conv., Mav 24 
1912. y 9 

See Fr. Pat. 457,905 of 1913 ; this J., 1913, 999.—T. F. B. 

Filter-press. G. Pistor, J. Dion, and H. Reitz, Griosheim, 
Assignors to Chom. Fabr. Griesheim-Elektron, Frankfort 
Germany. U.S. Pat. 1,084,659, Jan. 20, 1914. 

See Ger. Pat. 252,577 of 1911 ; this J., 1913, 75.—T. F. B. 


Ha.— FUEL; GAS; MINERAL OILS AND 
WAXES. 

Colt, ovens; Different methods of measuring the energy 

consumed by regenerative -. A new method for the 

exact dcterminalwn of this quantity of heat. E. Leooeo 
and J. Pinters. Rev. Mot., 1914, fj, 95 _ 129 , 4 

The methods depending on the measurement in gaso* 
meters of tho excess gas not utilised for heating the 
ovens and on measurement of the gas supplied to the 
ovens by means of Pitot tubes, are subjeotedtoa detailod 
criticism. The method proposed is to calculate the 
volume of gas supplied, after obtaining by direct moasnre- 
ment tl» volume, temperature and pressure of the 
air supplied to the ovens, the composition of the gas 
supplied, the composition of the burnt gases passing 
up the chimney, the volume of air may be m£sured 
by a Pitot tube or preferably by means of an anemometer. 
The Mlonfic value of tho gas supplied having been deter, 
mined, the heat supplied to the ovens can be calculated. 
The method of making the necessary calculation is Ulus- 
tinted by an example. The methods of making the 
required measurements are discussed, and thTaotiud 
operations described.The probable error is stated to he 
under 2 per cent, pie method used by the authors to 
measure the total volume of distilled gas is also described. 

—T.St. 
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fudt; Determination of water in eolid and liquid -ty 

distillation with xylene. P. SohUpfer. Z. angew. 
Chem., 1914, 27, 52—86. 

The author describes in greater 
detail his method of determining 
water which has been outlined by 
Huntley and Conte (this J., 1913, 

83). A suitable quantity (30—100 
grins.) of the fuel is brought into 
an Erlenmeyer flask of 500 c.o. 
capacity with 200 c.c. of xylene. 

The flask is connected by means of 
a tube, 0'S to 1 om. diam., with a 
vertieal condenser which leads to 
the measuring vessel, shown in the 
figure. The distillation is con¬ 
ducted slowly whilst the first 30 c.o. 
arc being collected, and then more 
rapidly, the total 160 c.c. being 
obtained in about 30 mins. For 
larger quantities of wetor a tube of 
12 mm. diameter in its narrowest 
part is used, tho other dimensions 
neing approximately tho same. 

The cylinder is carefully cleaned by 
steam and chromic acid after eaoh 
determination. Tho volumo of 
water observed must be corrected 
for errors in tho graduation of the 
tube, for change in the shape of the 
meniscus by the pressure of the 
xylene (about 0 02 c.c. for the 
narrow tube) and finally for water 
lost in the distillation which depends 
on tho quantity presont and the 
form of the apparatus. When once 
the last correction has been deter¬ 
mined tinder known conditions, it 
is possible to make accurate correc¬ 
tions and to obtain results which 
are very reliable, except in tho case 
of certain anthracites. For material 
such as briquettes with a volatilo 
binding agent, this appears to be 
the only roliablo method of determining moiBturo, and it 
is also very convenient and rapid compared with other 
methods for liquids such as tar and visoous minoral oils. 

—W. H. P. 



Vertieal [gat] retorts; American -. J. H. Taussig. 

J. Gas Lighting, 1914, 125, 232—233. 

In new plant in course of erection by the United Gas 
Improvement Co. of Philadelphia, the size of the retorts 
is greater than heretofore, the object being to obtain 
complete carbonisation simultaneously at all heights, 
uniform discharge and larger size of coke, and economy 
of labour. The new retorts are 18 x 30 in. at the bottom, 
12 x 22 in. at the top and 18 ft. 6 in. high, holding 
1650 lb. of coal, and the carbonising period is 12 hours. 
The hot coko is discharged into a cast-iron shoot and fed 
by an electrically-operated drum on to a conveyor wbioh 
elevates and delivers it to a shaking screen. The 
hot coke passes either into a brick-lined hot-coke bin, or 
on to a shaking table where it is quenched. The hot coke 
is also need in the water-gas generators. The breeze is 
passed dry from the bin into the oonveyor and elevated 
to overhead bins for use as stoppers. The primary and 
secondary air is supplied through meters by blowers. 

—A. T. L. 

Oil-field; The Taranaki -. A. E. Watkins. Trans. 

Australasian Inst. Min. Eng., 1912, 16, 197—209. 
The author desoribes the geological formation of the 
Taranaki oil-field, which is situated on the western side 
of the North Island of New Zealand, and enumerates the 
surface indications of petroleum as indicating the extent 
of oil-bearing rocks. At present there are two flowing 
wells producing 6720 gallons per week. The oil, wbioh 
resembles Pennsylvanian petroleum very olosely, contains 


only a very small proportion of unsaturated hydrooarbons, 
and is free from sulphur. It yiolds about 14 per oent. of 
motor spirit (ep. gr. 0'756), about 38 per cent, of burning 
oil, and 10 per cent, of refined wax. It would be possible 
to distil it so as to leave a large percentage of fuel oiL 

—T. St. 

Petroleum pitch; - Detection of -in asphaltum and 

“liquid bitumens." G. Halphen and J. Spiess. Les 
Matures Grasses, 1914, 7, 3369. 

The method of detecting pitch in asphaltum (this J., 1913, 
1096) may also be used for its deteotion in “ liquid bitu- 
mon8.” About 10 grins, of the sample are dissolved in 
carbon bisulphide, and the solution filtered and concen¬ 
trated in vacuo, to eliminate the solvent and .more volatile 
constituents. The residue is then dissolved in oarbon 
bisulphide and the solution allowed to evaporate spontan¬ 
eously sb described (foe. cif.). A visoous bitumen from the 
Ivory Coast contained :—Water, 10-61; “ cracking ” oils 
(of sp. gr. 0-896) 30-56 j coko and sand, 54-64; and gas 
(HjS, NH,) and loss, 4-19 per cent. When tested as 
described a glossy black residue was obtained. On the 
other hand, a fluid petroleum pitch loft a dull black 
residue with a corrugated centre similar to that given by 
ordinary potroleum pitch.—C. A. M. 

Motor fuels, with special reference to alcohol. W. R. 

Ormandy. J. Roy. Soc. Arts, 1914, 62, 234—245. 
After referring to tho enormous inorease in the con¬ 
sumption of motor spirit in the past few years, the author 
discusses in turn the different sources of supply of petrol 
and its substitutes (see this J., 1913, 416, 819; 1914, 66). 
With regard to the suggestion that if the illuminating 
power standard for coal gas were replaced entirely by a 
calorific power standard, it would be possible to recover 
20,000,000 gallons of benzene from tho gas per annum in 
the United Kingdom, it is pointed out that if suoh change 
of standard took place, in all probability gas of a different 
type would be produced by carbonisation at higher tem¬ 
peratures and increased use of water-gas, and that it 
would be necessary then to leave in all the benzene and 
paraffin-like substances for such lower-grade gas to attain 
the required standard of calorifio power. Of the petrol 
substitutes which have been suggested, aloohol alone 
seems to offor satisfactory possibilities, and tests have 
shown that with two types of modern petrol efigincs, 
mixtures of alcohol and bonzene (1: 1 and 2 ; 1) will yield 
as much power as can be obtained from the same engines 
running on petrol (see this J., 1913, 1096). According to 
offieial statements in certain British Colonies, raw materials 
for the manufacture of alcohol oan be produoed in practi¬ 
cally limitless quantities at a price equivalent to 3d. per 
gallon for 95 per cent, alcohol.—A. 8. 

Tare and heavy oils. Their use at fuels. See IIL 


Patents. 

Coke-oven. Dr. C. Otto und Co. Gee. m. b. H. Ger. Pat. 
268,399, Nov. 24, 1911. 

J'he oven is heated from below and in order that heating 
may be offected alternately with high-grade gas and 
with low-grade (produoer) gas, one of the two chambers 
alongside the block carrying the burner nozzles is pro¬ 
vided with a means of communication with the supply 
pipe for the low-grade gas. When high-grade gas is Ming 
used, both of these chambers are utilised for preheating 
the air, but when low-grade gas is used, one ohamber 
serves for preheating the air and the other for preheating 
the gas.—A. 8. 

Coke; Apparatus for quenching and loading -. F. 

Meguin und Co. A.-G. and W. Muller, Dillingen-Saar, 
Germany. Eng. Pat. 1430, Jan. 17, 1913. 

The red-hot ooke is discharged into an open, water- 
iaoketed hopper supported by a travelling framework. 
Short open pipes pass through the bottom of the homer 
and through the bottom jacket and may be olosed or 
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opened at their lower ends by a sliding perforated plate* 
The hopper containing the hot coke is moved above a 
water tank, the sliding plate drawn back and the hopper 
lowered vertically into the wator, which rises through the 
tubes and quenches the coke. The hopper is then again 
raised and tilted sidoways so that the coke slides ovor the 
•loping side into a truck or store.—W. H. C. 

Gas producers. C. Whitfield, London. Eng. Pat. 1117, 
Jan. 15, 1913. 

In a suction gas producer, intended for light fuels of a 
bituminous or tarry nature, the gas is caused to pass 
through a restricted orifice formed by a conical nozzlo, 
at any }x>int between the producer and the tar extractor, 
in order to reduce the pulsations in the producer causod 
by tho suction of the ongine piston. The producer outlet 
converges inwards towards a junction box, whence tho 
gas passes downwards through the conical nozzle which is 
arranged in a vortical pipe scaled in wator. A branch noar 
the lowor end of this pipo loads lo the scrubbor and tar 
extractor, the latter preforably of the kind described in 
Eng. Pat. 1118 of 1913 (sec following abstract). Water 
is admitted tangontially into the downpipo abovo tho 
nozzle in order to keep the surfaces free from tar and dust. 

—A. T. L. 

Gas washers or tar extractors. C. Whitfiold, London. 

Eng. Pot. 1118, Jan. 15, 1913. 

In a contrifugal tar extractor suitable for use with gas 
producers the rotating eloment comprises a eontral disc 
having radial blades on both sides, and annular discs 
attached to tho outer edges of the blades. Additional 
blades are provided on the oulcr side of one of these discs, 
in the outlet compartment of the casing, in order to draw 
gas through tho scrubbor. Tho gas passes radially out¬ 
wards Iwtwoon one set of blades to an annular channel 
in the easing, and tlieneo radially inwards between the 
blades on tho other side of tho central disc and finally 
radially outwards in the outlet compartment. Water 
may bo sprayod into the scrubber, and a settling tank 
may bo provided.—A. T. L. 

Producer gas ; Cooling -, and simultaneously manu¬ 

facturing salt by the evaporation of brine. A. Burrows, 
Urmston, and J. Charlton, Heaton Moor, Lancs. Eng. 
Pat. 2728, Feb. 3,1913. 

An evaporating pan for brine has tho contrul portion 
of the bottom raised throughout tho length of the j>an so 
as to form a flue beneath for the hot gases leaving a pro¬ 
ducer. In this way, tho gases are cooled, and tho raised 
part of the pan provides a largo heating surface covered 
bv a shallow depth of brine, whilst leaving the full depth 
ortho pan near each side, where tho brine is fed in and tho 
salt accumulates.—A. T. L. 

Wood gas and by-products ; Apparatus for and mode, of 

manufacturing -. Jt. M. Poole, Mount Gambior, 

8. Australia. Eng. Pat. 13,929, Juno 16, 1913. Undor 
Int. Conv., July 9, 1912. 

Waste wood is carbonised in a horizontal retort Bet in a 
furnaco and after separating the heavy tar which settles 
in tho gas main the gas is passed through a wator-oooled 
condenser where heavy and light liquids are oondonsod* 
The gAs (poor gas or gas “ y *’) then passes on through 
a train of purifying apparatus into a holder. The 
heavy liquid is withdrawn from the condenser and 
the light liquid which floats on the surface flows back 
through a store tank into a horizontal still plaoed above 
tho retort and heated by tho waste heat from the fumaoe. 
Tho liquid is distillod, the lighter portions paBB through a 
oondenser into a storage tank and the hoavy residual 
oil withdrawn from time to timo. The light condensed 
liquid flowB first into a vaporiser and thenco into one or 
more retorts which are maintained at a high temperature 
to oonvert the vapours into permanent gas. Tnis rich 
gag or gaa is passed through a separate train of 
purifying apparatus into a separate holder. Tho two 
gases are then mixed in suitable proportions in a third 


holder. The mixed gas bums with a blue flame and ia 
said to give with an incandescence burner a light very 
similar in its properties to daylight.—W. H. C. 

Gas-producers ; Steam generators for -. 0. G. Pierson 

and La Soo. J. and 0. G. Pierson, Paris. Eng. Pat. 
21,553, Sept. 24,1913. Under Int. Conv., Sept. 24,1912. 
Addition to Eng. Pat. 14,531, June 24,1907. 

The cylindrical portion of tho boiler described in the chief 
patent is made integral with the body of the producer and 
the inner cylinder is made of Btool or other material more 
highly resistant than oast iron.—W. H. C. 

Gas ; Manufacture of lighting or heating -, or hydrogen , 

by decomposition of the vapours of oil, tar, or liquid 
hydrocarbons. Berlin Anhaltischo Maschinonbau A.-G. 
Ger. Pat. 267,944, Jan. 28, 1913. 

Tiie oil or the like is vaporised in a chamber packed 
with refractory material, so disposed that its permeability 
increases from tho bottom of the chamber upwards. 
Tho vapours are then passed through a column of 
incandescent ooko in a producer chamber, whoreby carbon 
is deposited and a gas suitablo for hoating or lighting, or, 
under suitablo conditions, hydrogon, is produced. After a 
certain j>eriod tho oil supply is cut off, and the producer 
is “ blown ” with air, tno exit-gases being led into tho 
vaporising chamber, whore they aro mixed with air and 
burnt, and thus serve to heat the refractory packing 
preparatory to tho vaporisation of a furthor quantity of oil. 
The oil vapours aro preferably passed through the producer 
alternately in an upward anj a downward direction.—A. S. 

Methane or other inflammable gases in the. air; Apparatus 

for measuring the content of -. Akkumulatorenfabrik 

A.-G. Gor. Pat. 268,844, April 16, 1913. 

Several heated conducting wires { e.g ., of platinum) 
capable of acting catalytically aro introduced into tho air 
to bo tested. According to the content, of inflammable 
gasos a smaller or larger number of tho wires is brought 
to incandoseonco.—A. S. 

Methane or other inflammable, gases in the air ; Process 

and apparatus for detecting -. Akkumulatorenfabrik 

A.-G. Ger. Pat. 268,845, April 16, 1913. 

Tns apparatus is of tho typo in which an electrically heated 
wire, capable of acting as a catalyst, is brought to 
incandescence when the air contains inflammablo gases. 
A variablo resistance is inserted in the heating current 
circuit, and the content of inflammable gases in tho air 
is estimated from the intensity of the current (variod by 
means of tho resistance) needed to heat the wire to a degree 
sufficient for it to oxert and maintain its catalytic activity. 
Tho apparatus is calibrated by moans of gaseous mixtures 
of known composition.—A. S. 

Inflammable gases in the air ; Apparatus for detecting and 

measuring the content of -. W. Kraushaar. Ger. 

Pat. 268;898, Jan. 14, 1913. 

An electrically heated wire, preforably in the form of a 
spiral, is enofosod in a casing of incombustible, opaque 
material, having an opening below or at the side for the 
introduction of tho air to be tested, and an opening abovo 
at which a flame with an aureole or oap appears in presence 
of a oortain quantity of inflammable gases. The device 
oan be applied to existing elootrio mine lamps.— A. 8. 

Petroleum ; Apparatus for distilling -. C. R. Ewing, 

Baltimore, Md., Assignor to Standard Oil Co., Bayonne, 
N.J. U.S. Pat. 1,083,998, Jan. 13, 1914. 

The petroleum vapours pass upwards through a tower 
containing baffles or mixing devices at the bottom, a 
reflux condenser at the top, and an adjustable intercepting 
device in the middle adapted either to collect all the 
condensed liquid falling from tho condenser and lead it to a 
liquid outlet, or to allow a free passage for the condensed 
liquid to fall on to the mixing device beneath. In either 
1 position of the intercepting devioe, there is a free passage 
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for the upward flow of the vapoura. A liquid outlet is 
provided at the bottom of the tower, and the vapours pass 
from the top into a condenser.—H. H. 

PeMtum ; Distilling -. W. C. Koehler and L. Link, 

Elizabeth, N. J., Assignors to Standard Oil Co., Bayonne, 
N.J. U.8. Pat. 1,084,016, Jan. 13, 1914. 

Th* fraction of orude petroleum containing the wax and 
lubricating oUs is heated to 650° F. (332° C.) and the 
■vapours evolved are oonduoted at this temperature into a 
tower containing a large number of tubes acting as reflux 
condensers, whereby the gummy or asphaltic portions 
are removed while the lubricant and wax yielding hydro¬ 
carbons pass over and are separately oondensod.—H. H. 

Oil refining mechanism. G. H. Gillons, Assignor to 
Bichfield Oil Co., Los Angeles, Cal. U.S. Pat, 1,084,080, 
Jan. 13,1914. 

Thb oil is pumped under uniform pressure through a series 
of alternate heating coils and vapour-separating devices, 
from which the vapours are lea to condensers. Each 
separating device comprises a chamber having a number 
°f nozzles and baffle-plates for thoroughly breaking up 
the oil, and a perforated plate adapted to distribute 
the oil and permit vapours to escapo therefrom, suitable 
overflow pipes being provided to maintain a constant 
depth of oil in the separator.—H. H. 


Petroleum soluble [ emulsifiable J in water; Manufacture of 
I*. H. Crochepeyro. Fr. Pat. 461,538, May 10, 

Petroleum, 2 parts, is stirred into molten rosin, 1 part, 
and soda lye, 1 part, is then mixed in. The product will 
make an emulsion with water without any oil coming 
to the surface.—A. T. L. 


Peters of fatty acids ; Utilisation of -[ for carburetting, 

etc.]. Soc. d’Etudo du Carburol. Fr. Pat. 481,520. 
Aug. 20, 1013. 

Tint following esters are used, with or without the corres¬ 
ponding alcohols, for carburetting, for heating, and for 
igntmg, in place of mineral oils :—the acetic, propionic, 
butyric, valeric and caproic esters of methyl, ethyl, 
propyl, butyl and amyl alcohols.—A. T. L. 

Aliphatic hydrocarbons from polymethylenes or mixtures 
containing polymethylenes [petroleum products ] ; Process 

for preparing -. Steuua Humana Petroloum-Ges. 

m. b. H Fr. Fat. 482,073, Sept. 2, 1913. Under Int. 
Conv., Sept. 24, 1912. 

PoLVMKTtm, k vi:s or mixtures containing polymethylenes, 
especially petroleum residuum or mineral oils of high 
boihng point are subjected to destructive distillation 
and the products are converted into saturated hydro’ 

10 r wi™ b f T 1 * hydrogen. For example, 

10 kilos, of a mineral oil fraction of sp. gr. 0-860 are 
subjected to d^tructive distillation, at a temporature 
not exceeding 230' C.; m addition to the coke and gas, 

9 ® k.t*' • ° f d,8tlllat « °f sp. gr. 0-760—0-780 are 
obtained; this is now saturated with hydrogen in presenc 
of a suitable catalytic agent, until a samplo treatod wit] 
concentrated sulphuric acid diminishes in volume bv les 
than 2 per cent. The product consists of 9-2 to 9-8 kilos 
of saturated hydrocarbons of sp. gr. 0-740 to 0-770 Thi 
resulting liquids may be used as motor fuels._T. F. B. 

Briquetting fuel by Ming dry paper pulp flakes; Procee, 

L. 16,439, 0ermMly - 

8e*G or. Pat. 266,457of 1912; this J., 1913, U49.—T. F. B 

J?" mating -. C. Fohr and 

E. Kleinsohnudt. Fr. Pat. 461,281, July 26, 1913 
Under Int. Conv., Aug. 2, 1912. J vl “ 

Am Ger. Pat. 263,158 of 1912; this J., 1913,901.—T, F. B. 


Liquefied lighting gas; Manufacture of - and plants 

for producing the same. A. V. Lipinski, Zflrich, Switzer¬ 


land. Eng. Pat. 1325, Jan 
Conv., Jan. 17, 1912. 


16, 1913. Under Int. 


Se* Fr. Pat. 453,370 of 1913; this J., 1913, 781.—T. F. B. 


Gasification of fuels containing volatile constituents ; 

Process and apparatus for the -. F. C. W. Timm, 

Hamburg, Germany. Eng. Pat. 3672, Feb. 12, 1913. 
Under Int. Conv., Feb. 22, 1912. 

See Fr. Pat. 454,655 of 1913; this J., 1913,860.—T. F. B. 

Coal gas ; Process for extracting or recovering certain sub- 
July 3 VT 913 - ° Hult man. Fr. Pat. 461,294, 

See U.S. Pat. 1,073,605of 1913: this J., 1913,971.—T. F. B. 


ae uosrao ana Ji. 


' uei; Ltiquia - 

LiOge, Belgium. Eng. Pat. 11,167, 
Under Int. Conv., March 20, 1913. 


May 


yumaux, 

13, 1913. 


See Fr. Pat. 459,857 of 1913; this J., 1913,1150.—T. F. B. 


Bituminoue composition [for roods], Eng. Pat. 1458, 
See IX. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Coal; Distillation of - in a vacuum. M. J. Burgess 

and R. V. Wheeler. Chem. Soo. Trans., 1914, iOfi 
131—140. 

The apparatus, after introduction of the ooal (200 grata, 
of film dust) was rapidly exhausted by means of a Geryk 
oil pump, and the last traces of air removed by a meroury 
pump flttod with two Sprctigel tubes. In order to prevent 
reflux condensation and consequent decomposition of 
liquid distillation products, the neck of the glass retort 
was directed vertically downwards into the first con¬ 
denser. When all occluded gases oapable of being 
extracted at the ordinary temperature had been removed, 
the temporature was raised to 100° C., and exhaustion 
continued at that temperature until no more gases could 
be pumpod off. The temperature was then raised gradually 
in successive stages of 50°or 100° C., and the gases removed 
at each stage. Tho pressure at no time exooeeded 20 mm. 
Small quantities of oocluded gasos (mainly carbon dioxide 
and monoxide) were obtained at the ordinary temperature 
from ooal dust whioh had been dried in tho air at 107° C. 
At about 200° C. there was a oopious evolution of water, 
and water was also evolved at suooessivo stages up to 
460° C.; during the period of most rapid evolution of 
water, the gases contained a high percentage of oxides 
of carbon. Decomposition of some sulphur-containing 
substance occurred at 270°—300° C. A thin reddish- 
brown oil began to distil at 310° C., but there was no 
marked evolution of gas at this temperature. At 350° C. 
there was a rapid evolution of gas and much viscid oil 
distilled over, and from this point decomposition con- 
tirued with increasing rapidity as the temperature was 
raised (up to 460° C.). The gases were probably free 
from benzene (neither this oompound nor its homologues 
were present in the liquid distillation products) but 
oontained ethylene and higher oleflnoe, and paraffin hydro¬ 
carbons up to and including pontane. For giving some 
indication of the nature of mixtures of paraffin hydro- 
oarbons, instead of the commonly used ratio C/A (con¬ 
traction on explosion : absorption by potassium hydroxide, 
or oarbon dioxide formed), the authors rooommend 
regarding the mixture of paraffins as consisting of m CH, 
groups and n CH, groups and determining the ratio n/V 
(number of CH, groups per unit volume of the paraffins). 

This rating ' gfe—-A^ “ ® for methane, 1 for ethane, 

2 for propane, and so on. The composition and volume 
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(per 100 grots. of Sillutono bituminous coal) of the gases 
evolved at different temperatures are shown in the follow¬ 
ing table:— 



100° 0. 

j 200° C. 

i 300" C. 

350° C. 

| 400° C. 

Volume. 

34 c.c. 

05*5 c.c. 

58-5 c.c. 

985 c.c. 


Composition: 

. 

per cent. 
8-70 

per cent. 
8-85 1 

— r 

per cent. 
35-35 

per cent. 
( 20-1)5 
i 1-70 

per cent. 

, 2-85 

0-70 


1-65 

0-70 

_ 


C.H . 

— 

— 

0-55 

0-15 

! trace 

2-r r » 


0-85 

0-86 

105 

100 

CnH ID (n>2) .. 

1-30 

2-00 

18-85 

1700 

! 0-15 

CO. 

1-40 

2-00 

10-50 

3-40 

i 8-40 

H* . 

MM) 

2-75 

13-35 

15*35 

i 3000 

CnMtn-ff .... 

84-55 

8100 

18-85 

37*22 

46-55 

n/V for paraffin* 

2*21 

1*4 

1-43 

0-311 

| 0-302 


—A. S. 


Cool; Composition of -. [Tor obtained by distillation 

in a vacuum at low temperature//.] D. T. Jones and 
R. V. Wheeler. Chum. Sue. Trans., 1914,10S, 14(1—151. 
Two bituminous cooIh (one from Scotland and one from 
Durham) were employed in the experiments, the crushed 
coal being sifted through a 10-mesh and on a 85-mesh 
sieve, and then dried at 105° C. for 1 hour. The tem¬ 
perature of the glass retort was raised gradually to 430° 0. 
and distillation continued at this temperature at a pressure 
of 5—40 mm. It haB been shown previously (this J,, 11)10, 
1291 ; 1911, 606) that at temperatures below 500" 
only tho “ resinous substances ” in bituminous coals are 
decomposed to any great extent. Besides gaseous pro¬ 
ducts (see preceding abstract.) and water, the coals yielded 
about 65 per cent,, of their weight of a thin, brown, 
pleasant smelling tar (sp. gr. 0-999 at 15“/15° C.) covered 
with a layer of paraffins. The tar was distilhd up to 
300° C., leaving as residue about lialf its weight of pitch. 
The oils boiling below 300“ C. contained 40—46 per cent, 
of unsaturated (ethylenic) hydrocarbons (mostly richer 
in oarbon than the mono-olefines. Cull,),), about 40 per 
cent, of naphthenes (C n H,n), and liquid paraffins, the 
former greatly predominating, 12—15 per cent, of phenols, 
chiefly orosols and xylenols, about 7 per cent, of aromatic 
oompounds, apparently homologous of naphthalene, 
a small quantity of a solid paraffin of m. pt. 62-5“— 
54“ C. and mol. wt. 373-7 (intermediate botween C„ H ei 
and C t ,H (( ), and traces of pyridine bases. Benzene, 
naphthalene, anthracene, carbon bisulphide, and solid 
aromatic hydrocarbons were absent, as also were toluene 
and other homologous of benzene, except possibly in 
traocs. The aqueous distillate from tho coal contained 
hydrochloric acid and traces of ammonium chloride. 
The authors' results differ in many respects from those 
of Pictet and Bouvier (this J., 1913, 1098; 1914, 70), 
notably in the absence of phenols and solid paraffins 
from the tar obtained by the French authors. In the 
authors’ experiments the mouth of tho retort projected 
vertically downwards into the first condenser, so as to 
avoid thermal decomposition of the distillation products, 
and distillation was effeoted slowly during abort 5 weigh, 
whereas Pictet and Bouvier completed a distillation in 
5 hours. Tho authors have isolated paraffin wax (m. pt. 
55“—59“C.) from several British ooals by treating the 
extract obtained by the solvent action of pyridine and 
chloroform (this J„ 1913, 969) with pentane. The possible 
ways in which the various distillation products are formed 
from the “ resinous subetanoes ” of tho coals are dis¬ 
missed.—A. S. 


Lighting gas from coke, ovens (Westphalia). L. D. Ford. 

North of England Institute of Mining and Meohanioal 

Eng. Through Times Eng. SuppL, 1914, Feb. 18. 

Tex plant erected in 1909, in addition to its other dutioe, 
suoh as feeding the boilers and gas-engines and making the 
usual by-products, supplios a Westphalian town of about 
146,000 inhabitants with illuminating gas. A feature 
of interest is that the gas and ammonia are extracted from 
the gases whilst these are, comparatively speaking, still 


hot, by means of tho Otto “ direct ” process. The coke 
ovens consist of two batteries of 50 ovons each, of the Otto- 
Hilgenstock under-burning regenerative type. The charge 
per oven is eight tons of unoorapressed small ooal. For 
heating the ovens the gas from the by-produot plant is 
conveyed through a central main running underneath the 
entire battery, two small branch pipes being taken off 
the main directly under the walls of each oven and con, 
nectcd to nino Bunsen burners, which burn in vertical 
flues in each wall. The time taken for coking varies from 
28 to 29 hours, each oven giving a 76 per cent, yield, or 
six tons of coke. Of tho 50 ovens in eaoh battery, 42 
are discharged in 24 hours, and give an output of about SOB 
tons of coke per day. Tho yield of gas may be reckoned 
as 11,300 cb. ft. per ton of dry coke, or some 5,651,000 cb. 
ft. per 24 hours. Of the total gas, 60 per cent, is burned 
under the coke ovens, the surplus being divided in the 
following rough proportionIlluminating gas, 12 to 20 
per cent.; powor gas, 12 to 18 per cent.; and gas for 
heating boilers, 15 to 25 per cent. The town gas ia 
supplied from ono battery only, and in order to ensure 
good q uality the following arrangement has been adopted;— 
When an oven has been filled, it is fust coupled to the 
working-gas collecting main, which takes the products of 
distillation until the end of tho second or third hour, after 
which the gas is switched over into the town gas collecting 
main, which draws the gas until tho end of tho 22nd or 
23rd hour, when it is again taken by tho working-gas 
collecting main until the coking is complete. Generally 
speaking, there are 29 to 25 ovens giving town gas at one 
time. With the present arrangement the largest number 
of ovens capable of yielding illuminating gas at one time, 
would be 30. The gas from the second battery is used 
entirely for working purpises—that is, for the by-produot 
plant—for burning under the ovens and in the boilers, 
anil for driving gas-engines, and needs only one collecting 
main. The town gas and working gas are thus entirely 
separate and require separate apparatus. 

Patents. 

drape marc from the manufacture of wine ; Dry distillation 

of -. M. Daza. Fr. Pat. 481,443, Aug. 18, 1913. 

The marc is distilled in a closed vessel in order to obtain 
useful products such as oharcoal, oils, ammonia and 
alcohol.—A. T. L. 

Coal or other products; Dry distillation of -. B. 

Ludwig. Fr. Pat. 482,024, Aug. 30, 1913. Under 
Int. Cony., Sept. 2, 1912. 

The coal is hoated in small inclined retorts in thin layers 
which are renewed at frequent intervals. The ooal is 
fed in through a vertical conduit near the uppr end of the 
retort. After carbonisation, the coke is moved down the 
retort by a ram to a zone which is cooled bv tho circulation 
of air in flueB around it, this air serving afterwards for 
combustion. From the cooling zone, the coko is discharged 
over a sill into a chamber common to a series of retorts* 
whence it can be removed in bulk. Gas outlets are pro¬ 
vided both at the lower end and at the uppr end of the 
distillation zono. Tho upper wall of tho retort adjacent 
to the distillation zone is removable.—A. T. L. 

Charcoal of great absorptive, power ,- Manufacture of active 

■ -. J. von Kruszowski. Gor. Pat. 267,346, Got. 13, 

1912. 

Wet peat is subjected for a long time to the action of 
alkaline substances (hydroxides or carbonates of ptaraium 
or sodium, or lime or baryta), and the mass, after further 
drying, is heated, with exclusion of air, until evolution 
of gas oeaees. The resulting finely divided black powder- 
is stated. to be specially suitable for purifying and 
deodourising liquids and gases.—A. 8. 

Electric lamp filament containing cobalt; Process of mam . 

faituring an -. 0. Kanazawn, Tokyo, Japan. Eng. 

Pat. 18,481, July 17, 1913. Under Int. Conv~ July 17. 
1912. 

8xx Fr. Pat. 460,093 of 1913; this J., 1914, 69.—T. F. B* 
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Zirconium lamp-filament. C. A. Hansen, Soheneotady, 
N.Y., Aasgnor to General Eleotrio Co., New York. 
D.S. Eat. 1,084,829. Jan. 20, 1914. 

Sn Eng. Fat. 5415 of 1908; this J„ 1909, 83.—T. F. B. 

Manufacturing wood gas and by-products. Eng. Fat. 
13,929. Set Ha. 

Utilisation of esters of fatty acids [for carburetting, heating, 
lighting ]. Fr. Pat. 461,520. See JIa. 

Manufacture of active powdered charcoal [from refuse] 
for purifying and filtering purposes. Ger. Pat. 267,443. 
See XIXb. 


m.—TAR AMD TAR PRODUCTS. 

Tars and heavy oils. Their use as fuels. Timos Eng. 

Suppl., Fob. 4, 1914. 

With the gradually increasing use of tar and tho like as 
fuels, the necessary apparatus has been improved and 
burners can now be obtained capable of dealing not only 
with ordinary gas tar but also with lowor-grade products 
such as Mond gas tar and carburettcd water-gas tar. Tho 
burners work on tho “ air jet ” or “ steam jot ” principle, 
tho air or steam boing delivered under pressure, whilst the 
fuel is subjected only to the hydrostatic pressure corre¬ 
sponding to tho height of tho overhead supply tank. 
When burners of the air jet type are used, the tar is pre¬ 
heated by moans of a steam ooil fitted to the supply tank 
and small steam pipes placed in tho fuol services : any 
water which separates from tho heated tar is run off. 
In an installation in a Liverpool gasworks in which tltree 
500 h.p. boilors are fired by means of tar from air jot 
burners, tho flow of tar is controlled by an ordinary wheel 
valve, and preheating is effected by a suporhoater in the 
waste-gas flue. Tho air, supplied at a pressure of about 
3 lb. per sq. in., is divided into two eurronts. The primary 
air moots the proheated tar as it issuos through tho main 
control valve, and the two pass together down the central 
passago and around a helix which ensures thorough 
admixture and atomisation. The secondary air circulates 
through an annular chamber around the central passage 
and is discharged at the point where combustion takos 
plaoe, whilst there is a third supply of air through the 
fire-bars or the hollow front of tho furnace. Tile air 
supply is adjusted at tho different points by sleeves 
operated by a raok and pinion. Tho air compressor iB said 
to absorb no more than 3 per cont. of tho steam raised. 
In the trials it is stated that tho evaporative powor of tho 
tar was 14-65 lb. of water from and at 212° F. (100° C.), 
84 per cont. of the heat being utilised. In burners of the 
steam jet fype, the tar is superheated by the steam, 
and there is only one air supply, corresponding to tho 
secondary air in the air-jet burners. 'The proper quantity 
of air can be easily judged from the “ roar ” of tho fire 
and the character of the flame: the latter should be 
almost transparent and of an intonse white colour ; with 
light oils the colour should approach a vivid pink. With 
the newer types of liquid-fuel burners, a change to ordinary 
coal firing can be carried out in a few minutes, with little 
or no loss in Bteam pressure, practically no alteration of the 
original grate being necessary. The chief difficulty in 
connection with Mond gas tar and oarburefted water-gas 
tar is the high percentage of water they contain (80—70 
per oent. in the case of Mond gas tar): it may be overcome 
to some extent by burning the tar over a coke or coal fire 
used for raising the steam in the first instance.—A. 8. 

Dimethyl-o-tolnidine ,- Preparation of pure -. J. v. 

Braun and E. Aust. Ber., 1914, 47, 260—262. 
Impurities whioh cannot be removed from dimethyl-o- 
toluidine by distillation are vory easily got rid of by 
treating with formaldehyde and hydrochlorie acid on 
the water-bath, making alkaline, washing, and fractionating 
in vacuo. The dimethyl -o-tohiidine is almost entirely 


unaeted upon, whereis the para-isomeride is converted 
into a benzyl alcohol derivative and a oarboxylio 
acid, the other impurities—dimcthyl-m-toluidine and 
dimethylaniline—being converted into the corresponding 
benzyl aloohol or iliphenylmethano derivatives, all 
products of very high boiling points,—J. B. 

Composition of coal. [Tar obtained by distillation in a 
vacuum at low temperatures.] Jones and Wheeler. 
See IIb. 


Patents. 

Nitro compounds; Process for the continuous reduction of 

-. Chom. Fabr. vorm. Weiler-ter Meer. Fr. Pat. 

462,006, Aug. 29, 1913. Under Int. Cunv., Sept. 23, 
1912. 

Febhoub oxide and magnetic iron oxido are found to he 
excellent hydrogen-carriers when applied to tho reduction 
of nitro-compounds, especially nitrobenzene. The 
proeess in question consists in mixing the nitro-compound 
in a state of vapour with hydrogen or a gas containing 
hydrogen, and passing the mixture over finely divided 
and heated forrous oxide or magnetio oxide; it is advisable 
to mix the iron oxido with an indifferent substance, such 
as asbestos or kieselgubr. Tho iron oxides are not 
roduced during the process.—T. F. B. 

Phthalimide; Process for preparing reduction products 

of -. Kallo und (Jo. A.-U. Gor. Fat. 267,596, 

May 31, 1912. 

Reduction of phthalimide by moans of zinc dust and 
alkali hydroxide solution at the ordinary temperature 
gives rise to hydroxyphthalimidine, 

CH (OH) 

°* H <co/ nh - 

When heat is applied to tho reaction, the imino group is 
replaced by oxygen and the hydroxyl group by hydrogen, 
phthalide being produced.—T. F. B. 

Polynitrocarbazoks and their N-alkyl derivatives; Process 

for preparing -. L. Cassella und Co. Ger. Pat, 

268,173, Dec. 16, 1912. 

Carbazole or an N-alkylcarbazole is sulphonatod until 
products soluble in water are obtained; the resulting 
polysulphonic acids arc then treated with vigorous 
nitrating agents, whereupon the sulphonic groups are 
replaced by nitro groups. The products are suitable 
for use in tho preparation of developers and of dyestuffs. 

—T. F. B. 


Dianthraquimnylaminccarbozylic acids ; Process for pre¬ 
paring -. Badischo Anilin und Soda Fabrik. Ger. 

Pat. 268,219, Oct. 31, 1912. 

A HALOGEN-ANTHRAQUINONECABBOXYLIO acid is heated 
with an aminoanthraquinone or an aminoanthraquinone- 
oarboxylio acid with a halogen-anthraquinone in a solvent 
of high boiling-point, in presence of copper or a copper 
compound, or Bimilar catalyst; an oxide or s%lt of au 
alkaline-earth metal is also added to combine with tho 
hydrohalogen acid.—T. F. B. 

Nitrogenous condensation products of the anthraquinone 

series ; Process for preparing -. Farbwerke vorm. 

Meister, Lucius, und Brtining. Ger. Pat. 268,464, 
April 23, 1912. 

I-Monoanthraquinonylamino-8-aminonafhthalene or 
one of its derivatives substituted in the anthraquinonyl 
nucleus, is heated either alone or in a high-boiling solvent. 
Similar products are obtained by heating 1 -chloro-anthra- 
quinone or its derivatives with 1.8-diaminonaphthalene 
in presence of a copper compound and a substance which 
combines with acid, in a high-boiling solvent.—T. F. B. 
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I'l-Diaminoanthraquinont and its nucleus substitution 
products; Process for preparing sulphuric acid com¬ 
pounds of -. Farbenfabr. vorm. F. Bayor und Co. 

Ger. Pat. 268,592, Oct. 3, 1912. 

1.4- Diaminoanthraquinone or a nucleus-substitution 
product thereof is treated with fuming sulphuric acid 
until compounds insoluble in water but soluble in alkali 
are produced. The products are neither sulphates nor 
aulphonic acids, but have tho characteristics of an 
acidyl derivative. They are probably of tho formula, 
CjjHflO^N : SO.),. On hoating with aquoous sulphuric 
acid the original diaminoanthraquinono is formed, whilst 
treatment with nitric acid and saponification gives 5-nitro- 

1.4- diarainoanthraquinono, and heating witli caustic soda 
solution produces 4-amino-1.2-dihydroxyanthraquinone. 

-r-T. F. B. 

2-Dimethylamino-b-methylbenzyl alcohol; Process for pre¬ 
paring -. L. Cassella und Co. tier. Pat. 208,486, 

Aug. 21, 1912. 

DiMJCTnYL-p-TOLUiDiNE is converted into 2-dimethylamino- 
5-methylbenzyl aloohol by treatment with a considerable 
excesB of formaldehyde in presonoo of a mineral acid. 
The product can be condensed to diphonylmethano 
derivatives by hoating with a further quantity of dimothyl- 
p-toluidine or other tertiary aromatic baso, to a high 
temporaturo in presence of zinc chlorido.—'T. F. B. 

Sulphochlorides of phenolcarboxylic, acids and of their 

derivatives ; Process for producing -. Farbenfabr. 

vorm. F. Bayer und Co., Elberfold, Germany. Eng. Pat. 
18,430, Aug. 13,1913. Under Int. Conv., Aug. 13,1912. 
See Ger. Pat. 204,786 of 1912 ; this J., 1913,1003.—T.F.B. 


IV.—COLOURING MATTERS AND DYES. 

p - Nitroso ■ N-phcnylglycin and p ■ nitroso - N-phe nylglycin-o - 
carboxylic acid. J. lloubon. Ber., 1913, 40, 3984— 
4000. 

The author has obtained an 80 per cent, yield of nitroso- 
phonylglvcin by acting on phenylglycin directly with 
fuming hydrochloric acid and sodium nitrite. Tho p- 
nitrosophenylglyein forma a sparingly soluble brown 
powder, unstable, oxploding when heated. Tho 
ammonium salt is groen and more stable than 
the free acid. Condensation products (dyestuffs) aro 
formed with a-naphthol (rod-violot), m-toluylene- 
diamine (bluo), gallic acid (rod violot), etc. By the new 
method N-mothylphonylglycin gives no nitroso com¬ 
pound, nor does dimothylanthranilic ester; phenylglycin- 
o-carboxylio acid and its esters, however, give good 
yields. p-Nitrosophenylglycin-o-oarboxylic acid is groen; 
it gives a bluo indophenol w-ith /3-naphtliol and a bluo- 
violot azine with m-toluvlonediamine. (Compare Eng. 
Pat. 22,694 of 1913 ; this J., 1914, 70.)~J. B. 

Methylethylaniline and p-nitrosomdhylethylaniline arid 
colouring matters therefrom. J. C. Cain and A. Coulthard. 
J. Soc. Dyers and Col., 1914, 30, 48—50. 
P-Nitbo«omethylethylaniline behaves just like p- 
nitrosodimethylaniline in the synthesis of colouring 
matters. The analogues of Methyl Orange, Malaohito 
Green, Crystal Violet, Auramino, Toluylono Blue, Neutral 
Red, a-Naphthol Bluo, Gallocyanine, Moldola’s Blue, 
Methylene Blue and Methylene Grey have been prepared. 
They approximate in shado to tho ordinary products 
from dimethylaniline but generally the shade is moved 
nearer to tho red end of the spoctrum (i.e. the blues are 
greener, the oranges redder).—J. B. 

Naphthofiavones and naphthothiofiavones. S. Ruhemann, 
Ber.. 1914, 47, 119-125. 

The naphthols and thionaphthols, in tho form of their 
sodium compounds, react with phenylpropiolio ester to 


form cinnamio esters, just as do the phenols and thio- 
phenols, although not so easily. These esters are very 
readily converted into the corresponding flavones and 
thioflavones. The naphthoflavones give fluorescent 
solutions in sulphuric acid like tho benzene homologues; 
the naphthotliioflavonea also give weakly fluorescent 
solutions, a property which is lacking in the thioflavones 
of tho bonzone series.—J. B. 

Patents. 

Colouring matters of the benzanthrone series ; Manufacture 

of - and dyeing and printing therewith. J. Y. Johnson, 

London. From Badischo Anilin und Soda Fabrik, 
Ludwigshafon on Rhino, Germany. Eng. Pat. 5248, 
March 1, 1913. Addition to Eng. Pat. 26,651, Nov. 19, 
1912 (sco this J., 1913, 1Q04). 

The introduction of aldehyde groups into aminodibenzan- 
thronos can bo effected by treating a leuco compound of 
the aminodibenzanthrono with the aldehyde, or by the 
action of the aldehyde on an amino- or nitro-dibenzan- 
throno in prcsonco of a roducing agent. Aldehydo hydro- 
sulphites or sulphoxylates are especially suitable for use 
in this process, and if alkali iB used during the reaotion, 
tho solution or mixture produced can be used direotly in 
dyoing and printing. The process can also bo carried out 
on nitro- or amino-dibonzanthrone compounds which 
havo already been applied to the fibre. Fast maroon 
dyestuffs arc obtainod from nitrodibonzanthrone and 
sodium formaldohyde-sulphoxylate.—T. F. B. 

Colouring matters of the anthracene series ; Manufacture of 

compounds and -. Badischo Anilin und Soda 

Fabrik, Ludwigsbafen-on-Rhino, Germany. Eng. Pat. 
22,836, Oct. 9. 1913. Under Int. Conv., Nov. 1,1912. 
Carbazolh, or a homologuo or a halogen derivative thereof, 
is troatod with pill halic anhydride or a halogen derivative 
thereof in the prcsonco of sulphuric acid. A mono- or 
diphthaloylearbazole is probably formed. If a sulphonio 
acid group is presont the product is an acid dyostuff ; 
if no acid groups are present a vat dye. The shades 
obtainod are generally yellow. (Compare this J., 1911, 
738).—J. B. 

Indigo and thioindigo dyestuffs in the colloidal condition. 
Badischo Anilin und Soda Fabrik. Fr. Pat. 462,079, 
Sept. 2, 1913. Under Int. Conv., Nov. 2, 1912, and 
March 28, 1913. 

See Ger. Pat. 265,536 of 1912 ; this J., 1913,1101. Instead 
of tho sulphite-collulose lyes, thoro may bo used aromatic 
Bulphonic or carboxylic acids, especially benzylamine- 
sulphonic acids, or phenolsulphonio acids or their con¬ 
densation products with formaldohyde, etc., or amorphous 
non-hydroxylated aromatic sulphonio acids soluble in 
water.—T. F. B. 


3.6 -Diaminoacridine and its alkyl derivatives; Process 

for producing -. L. Cassella und Co. G. m. b. H. 

First Addition, dated July 10, 1913, to Fr. Pat. 433,079, 
Oct. 18, 1910. 

This addition is for the purpose of indicating several 
typographical errors in tho chief patent (Bee thiB J., 1912, 
120).—T. F. B. 


Half-wool and half-silk dyestuffs; Manufacture of -. 

0. Imray, London. From Farbwerke vorm. Meister, 
Lucius, und Briining, Hoechst a/M., Germany. Eng. 
Pat. 13,236, June 7, 1913. 

A tbtrazo compound from p-phonylonediamine, benzidine, 
tolidino or dianisidine, or a derivative or homologue 
thereof, is combined with 1 mol. of a mono- or di*sulphonio 
acid of a naphthol, aminonaphthol or dihydroxynaphtha- 
lene, and with 1 mol. of an aoidyl derivative of 1.5.7* 
or 2.5.7-aminonaphtholsulphonio acid. The dyestuffs are 
generally blue and dye only the ootton in mixed fabrics. 
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o-Hydroxymonoazo dyestuffs; Process for making — . 

Farbwerke vorm. Meister, Lucius, und Briinma. 
Third Addition, dated July 25,1913, to Fr. Pat. 361,649, 
July 26, 1906. Under Int. Cony., Oct. 16, 1912 (see 
U.S. Pat. 827,468 of 1906; this J., 1906, 922). 

The di&zo derivative of picramio acid (2-amino-4.6- 
dinitrophenol) is combined with a monoalkyl ester of 
1.8-dihvdroxynaphthaloue-4-sulphonic acid. The pro¬ 
ducts dye unmordanted wool, in presence of bichromate 
and an acid, green shados fast to fulling and to light 
•(see also Socond Addition to this Patent; this J., 1913, 
*150).—T. F. B. 

[Indigo'] dyestuffs for wool; Process for preparing yellow 

-. Farbwerko vorm. Meister, Lucius, und Briining. 

Gor. Pat. 267,384, Feb. 26, 1911. 

The yellow compounds obtainod from indigo or 6.5'- 
•dimethylindigo by treatment with benzoyl chloride, 
benzyl chloride, or benzotrichloride, are converted into 
yellow acid wool dyestuffs by heating with fuming sul¬ 
phuric acid.—T. F. B. 

Vat dyestuffs of the anthracene, series ; Process for preparing 

-. Farbwerke vorm. Meister, Lucius, und Briining. 

Ger. Pat. 267,522, Aug. 23, 1912. 
•o-Halogkn-dianthktmidks are converted into vat dye¬ 
stuffs by treating with substances which eliminate hydro- 
halogon acids. For example, 2-bromo-l.l'-dianthrimidc 
(obtained by boiling 2-bromo-l'-ammoanthraquinono with 
1-chloroantnraquinone in amyl alcohol in presence of 
•copper acetate and calcium acetate) givps an orange-yellow 
vat dyestuff.—T. F. B. 

Vat dyestuff of the anthracene series ; Process for preparing 

a -. Farbwerko vorm. Meister, Lucius, und Briining. 

Gor. Pat. 267,833, Sept. 26, 1912. 
l.l'-DiAMiNO-2.2'-dianthraquinonyI is treated with an 
acid or neutral condensing agent. The product apj>ears 
to bo identical with that obtained from bromo-l.l'-dian- 
thrimide according to Ger. Pat. 267,522 (see preceding 
abstract).—T. F. B. 


Dyestuff of the anthracene, series ; Process for preparing a 

yellow -. Farbwerko vorm. Meister, Lucius, und 

Briining. Ger. Pat. 267,546, Nov. 3, 1909. 

A yellow vat dyestuff, which is applied in the same way 
as Flavanthrono, but. dyes richer shades, is obtained by 
hoating an w-dihalogen-2-methylanthraquinone with 
copper.—T. F. B. 

Disazo dyestuffs especially suitable for making lakes ; Pro¬ 
cess for producing -. Chora. Fabr. Griesheim- 

Elektron. Fr. Pat. 461,644, Aug. 13, 1913. Under 
Int. Conv., Jan. 9, 1913. 

The tetrazo derivative of tetrachlorobenzidine 
(NH,: Cl: Cl —1 : 2 ? 5) is combined with two mols. of 
a l-aryl-3-methy|-5-pyrazolone. The dyestuffs produce 
yellow to orange lakes, fast to light and insoluble in oil, 
and yellower than those obtained from odichlorobcnzidinc. 

—T. F. B. - 


Triphenylmethane dyestuffs ; Process for producing -. 

Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 461,810, 

Aug. 26, 1913. Under Int. Conv., Aug. 30, 1912. 

A sulphonio acid of alkylated or arylated m-toluidine, or 
a mixture of such Bulphonio acids, is condensed with an 
aromatic aldehyde which does not contain an alkylamino 
group in the ^-position to the aldohydio group, and the 
leuco compounds pre oxidised. Similarly, the unsulpho- 
nated amines may be condensed with the aldehydes, and 
the products sulphonated before or after oxidation. 
Yollowish-green dyestuffs are produoed which are much 
faster to fulling and to alkalis than the corresponding 
dyestuff from ethylbenzylanilinesulphonic acid.—T. F. B. 


Disazo dyestuffs for viol; Process for preparing red -- 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 288,067, 
July 20, 1912. 

A tetrazo compound is combined on the one hand with 
one mol. of a monoalkyl-1.8-dihydroxynaphthalene-3.6* 
disulphonio acid, and on the other hand with a derivative 
of a /S-kotone-aldehyde in which the aldehyde-hydrogen is 
replaced by an alkyl, aryl, alkoxy, or arylamino group, or 
with mothylketol or its sulphonio acids, or with phenyl- 
mothylpyrazolone or its sulphonio, carboxylic, halogen, or 
nitro derivatives. The products dye red shades on wool 
fast to sulphuring.—T. F. B. 

[Azo] dyestuffs capable of being developed; Process for pre¬ 
paring -. Farbenfabr. vorm. F. Bayor und Co. 

Ger. Pat. 268,792, Dec. 28, 1912. 

A diazo or diazo-azo compound is combined with 1.5- 
aminonaphthol or with its 6- or 7-sulphonic acid, and the 
produot is diazotised and combined with a derivative of 
2-5-aminonaphthol-7-sulphonio acid or its 1 -substitution 
roducts which contain a diazotisable amino-group in a 
steronuoloar side-chain ; as examples of these derivatives 
may be mentioned aminobenzoyl-2-amino-5-naphthol-7- 
Bulphonic acid, aminopbenyl-1.2 naphthiminazole-6- 
hydroxy-7-flulphonic acid, aminophenyl-l-2-naphtho- 
thiazole-5-hydroxy-7-sulphonic acid, etc. The produota 
dye cotton blue-black to greenish-black shades, and can 
be diazotised on the fibre and developed with phenyl- 
mothyjpyrazolone, acetoacctanilide, etc., to produce pure 
green shades very fast to light.—T. F. B. 


Vat dyestuffs of the anthracene scries; Process for pre¬ 
paring -. Farbenfabr. vorm. F. Bayer und Co. 

Gor. Pat. 268,505, Jan. 22, 1913. 

The indazoles, obtainod by eliminating the elements of 
water from o-diazo-methylnnthraquinones, are treated 
with halogens or mixtures which evolve halogens. Vat 
dyestuffs are produoed.—T. F. B. 

Leucogalloc.yanincs; Process for preparing blue to green 

-. Farbwerko vorm. Durand, Huguenin und Co. 

Ger. Pat. 266,599, March 23, 1913. Addition to Ger. 
Pat. 167,805. 

LEUco-coMroDNPS of gallocyanino dyestuffs are condensed 
with aromatic aldohydes to produce substances which dye 
blue to green shades on a chrome mordant.—T. F. B. 

Vat [ anthracene ] j dyestuffs ; Process for preparing red- 

brown to brown -. L. Cassella^und Co. Ger. Pat. 

267,416, Aug. 15, 1912. Addition to Ger. Pat. 267,414. 
1.5-Diaminoanthraquinone is condensed with benzo- 
quinonc and tho product is treated with a* or 0-chloro- 
anthraquinono. The rod-brown to brown dyestuffs thus 
produced give very fast, full shades in dyeing.—T. F. B. 

[Azo] colouring matters capable of being further developed ; 

Process of producing -•. Farbenfabr. vorm. F. 

Bayer und Co., Elberfeld, Germany. Eng. Pat. 16,386, 
July 16, 1913. Under Int. Conv., Deo. 27, 1912. 

See Ger. Pat. 268,792 of 1912; preceding.—-T. F. B. 


Disazo dyestuffs for cotton; Manufacture of yellow -. 

A. G. Bloxam, London. From Chem. Fabr. Griesheim- 
Eiektron, Frankfort on Maine, Germany. Eng. Pat. 
17,878, Aug. 5,1913. 

See Ft. Pat. 461,039 of 1913; this J., 1914, 19.—T. F. B. 


Disazo dyestuffs; Manufacture of -. A. G. Bloxam* 

London. From Chem. Fabr. Grieeheim-Elektron, 
Frankfort on Maine, Germany. Eng. Pat. 18,096, 
Aug. 8,1913. Addition to Eng. Pat. 1730, Jan. 23,1911. 
See Fr. Pat. 461,644 of 1913; preceding.—T. F, B. 
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Monoato dyestuffs especially suitable for making lakes [and 

for producing ice-colours]; Process for preparing -. 

Chem. Fabr. Grieshcim-Elcktron. First Addition, 
dated July 28,1913, to Fr. Pat. 441,333, March 13,1912. 
Under Int, Conv,, March 10, 1913. 

Ski Eng. Pat. 17,279 of 1913; this J„ 1914, 73.—T. F. B. 


Production of fast shades on vegetable fibres and dyestuffs 
therefor. Eng. Pat. 1436. See VI. 


V—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Manufacture of ethyl alcohol from sawdust. Junion. 
See. XVIII. 


Manufacture of nitrocellulose for collodion. Viscosity of 
collodions, Chandcjon. See XXII. 


Patents. 

Cellulose ; Pleaching of -——. F. W. Dobson, Tamworth, 
Staffs. Eng. Pat. 3801. Fob. 14, 1913. Addition to 
Eng. Pat. 3181, Feb. 8, 1911 (this J., 1912, 225). 

In bleaching cellulose by the method of rotating it with 
concentrated bleach liquor in a closed vessel, the action 
may bo accelerated by introducing air, chlorine or other 
suitable gas so that a pressure of about 10 lb. per sq. in. is 
attained. When chlorine gaH is used the water placed in ' 
the vessel to saturate the pulp may bo made alkaline and 
caused to alisorb chlorine gas prior to bleacliing under a 
pressure of gas.—J. F. B. 


Artificial silk and the like thread; Machines for manu. 
facturing—. Soc. Anon, des Celluloses Planehon, 
Lyons, France. Eng. Pnt. 13,300, June 9,1913. Under 
Int. C!onv., May 2, 1913. 

Two sets of bobbins on parallel shafts are driven by 
means of friction wheels rotating on a sleevo of a central 
shaft: means are provided through tappets, cams and 
lovers, whereby the central shaft is caused to rotate 
through an angle of 180° when the set of bobbins receiving 
the thread is filled up. Thus the set of empty bobbins on 
the other shaft takes the place of the previous one 
automatically and the guide levers are bo arranged lhat 
the thread is gathered up by adhesion to the empty 
bobbins and broken off the full onos without the attention 
of the operator.—J. F. B. 

Cellulose esters ; Manufacture of products having a basis 

of -• H. Dreyfus. Fr. Pat. 461,544, Juno 2, 1913. 

Under Int. Conv., May 27, 1913. 

Nitrocellulose or esters of cellulose with fatly acids 
are combined in solution wilh glyceryl esters of aromatio 
carboxylic acids and tho products are employed for* all 
purposes where plastic cellulose derivatives are required. 
Example : Glyoeryl monobonzoate is dissolved in acetone, 
tetiachloroethanc or other suitablo solvent of cellulose 
estere, together with an equal weight of cellulose acetate, 
and pliablo 61ms or coatings are obtained on evaporation 
of the solution. More rigid products are prepared by using 
smaller proportions of the glyceryl benxoate.—J. F. B. 

Cellulose xanthate [viscose]; Manufacture of derivatives 

of -• F. Petit. Fr. Pat. 461,900, Nov. 8, 1912. 

For the preparation of brilliant produots from viscose 
a ooagulatmg bath is employed consisting of a concentrated 
saline solution, together with a quantity of acid regulated 
so as to produce at first a thread consisting of yellow 
xanthate, still soluble in water, which is gradually con¬ 
verted into cellulose by tho aotion of the acid liquid. 
Example*: a solution containing 30 per oent. of sodium 


sulphate and 12 pei cent, of commercial hydrochloric 
acid or a saturated solution of common salt containing 
10 per cent, of acetic or formic acid.—J. F. B. 

Viscose solution from wood cellulose; Manufacture of a 

[purified] -. A. Bernstein. Fr. Fat. 462,147, 

Sept. 3, 1913. Under Int. Conv., Sept. 3, 1912. 

The alkali-cellulose prepared from wood pulp is subjected 
to the action of carbon bisulphide in the usual maimer. 
The product is then discharged into a vertical vessel with 
agitators and a conical bottom, the latter being provided 
with n grid and discharge-cock. In this vessel the crude 
xanthate is washed for a few minutes with water or with, 
water slightly acidulated with acetic acid, and the liquid 
which absorbs the saline by-products and excess of carbon 
bisulphide, is discharged. The purified residue is then 
dissolved by the addition of an alkali.—J. F. B. 

Cellulose formate solutions ; Process for preparing -, 

Internationale Cellnloseestcr-Ges. m. b. H. Ger. Pate. 
266,600 and 267,577, July 5,1912, and Feb. 26,1913. 

(1) Solutions of the following compounds are used as 
solvent s of cellulose formate:—Alkali iodides and bromides, 
calcium chloride, ammonium nitrate, alkaline-earth and 
metallic nitrates, cupric chloride, alkali xanthates, aniline 
salts, and alkali salts of aromatic mono- and polysulphonie 
acids. The solutions HCt to a jelly when cool, but become 
liquid again on warming. The cellulose formate can 1» 
separated from them by suitable preeipilants. (2) 
Solutions of soluble bichromates are used as solvents; 
thus, 20 kilos, of cellujime formato can be completely 
dissolved in a solution of 30 kilos, of ammonium bichromate 
in lOU litres of water, preferably by aid of gentle heat. 

—T. F. B. 

Plastic composition [from yeast and spent hops], A. S. 
Quick, Assignor to M. Bartholomew, London. U.S. 
Pat. 1,084,900, Jan. 20,1914. 

A mass containing yeast in a condensed or semi-solid 
condition is thoroughly mixed with a smaller quantity of a 
toxtile fibre; the mixture is heated and the product 
shaped while hot. Ground spent hops may be added to 
the mixture; the fibres used should be sufficiently long to 
produce a felted mass.—J. F. B. 

[Paper] Pulp; Method of preparing -. C. Bache- 

Wiig, Berlin, N.H., Assignor to H. J. Chisholm, Now 
York. U.S. Pat. 1,084,244, Jan. 13, 1914. 

A stock suitablo ob a substitute for ground wood pulp is 
prepared from cellulose material such as Rtraw or corn 
(maize) stalks by placing the material in a digester, 
withdrawing the air from it, forcing in a bleaching gas such 
as sulphur dioxide, then injecting a pulp-forming liquor 
such as sodium chloride solution and cooking the mass. 

—J. B. 

Pibrous matter ; Process for separating - from ad¬ 

mixtures. J. J. Worst, Delft, P. M. H. L. Collie, and 
J. M. Egmond, Rotterdam. U.S. Pat. 1,083,204, 
Dec. 30, 1913. 

See Fr. Pat. 449,059 of 1912; this J., 1913, 482,—T. F. B. 

Cellulose and other substances of which it forms the essential 
part , Process and apparatus for the electrical treatment 

of -. A. L. C. Nodon, Bordeaux, France. Eng. 

Pat. 6668, March 18,1913. Under Int. Conv., March 26, 
1912. 

See Fr. Pat. 453,111 of 1912; this J., 1913, 786.—T. F. B. 

Celluloid, acetylcellulose, and analogous substances; Process 

for cleaning or renovating objects of -. A. Piisohel. 

Fr. Pat. 461,121, Aug. 5, 1913. 

See Eng. Pat. 18,105 of 1913 ; this J., 1914, 20.—T. F. B. 

Production of solvents [of nitrocellulose] by means of halogen 
compounds. U.S. Pat. 1,082,543. See XX. 
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VL—BLEACHING; DYEING; PRINTING; 
FINISHING. 

Dyeing; The theory oj -. I. W. D. Bancroft. J. 

Phys. Chem., 1914, 18, 1—26. 

The author discusses the experimental data available 
and conclude* that it is sufficient to establish the outlines 
of a satisfactory theory of dyeing if the single postulate be 
aooepted that a fibre tends to adsorb everything in the dye 
solution in amounts varying with the nature, concentra¬ 
tion, and temperature of the solution and with the nature 
of the fibre. In the preseat paper the data available in 
regard to dyeing with arid dyes are discussed in relation 
to this postulate, and it is Bhown that in the case of acid 
dyes it may be deduoed that the dye will be most readily 
taken up in an acid solution, but may be taken up in a 
neutral or alkaline solution ; also that a readily adsorbed 
anion will doorcase and a readily adsorbed cation increaso 
the amount of dye taken up. The paper of Hallitt on 
“ The Theory of the Arid Dye-bath ” (this J., 1899, 368) 
is discussed m detail in relation to the adsorption theory. 

—A. 8. 

Boric dyestuffs ; The fixation of - ly means of naphthols. 

J. Niagavi. Rev. GSn. Mat. Col., 1914,18, 33. 

Thu process consists in fixing a naphthol or naphthol- 
sulphonic acid on vegetable fibres by steaming, a com¬ 
pound being produced which has a chemical affinity for basic 
dyestuffs like that of tannin, and which also has the 
property of fixing dyestuffs mochanieally like albumin, 
casein, eto. The presence of a catalyst is necessary for 
the formation of the lake, a wide variety of inorganic 
compounds being suitable. The shades arc brighter than 
those produced on a tannin-antimony mordant.— J. B. 

Colour measurement and nomenclature; The industrial 
applicability of the various systems of ——. P, Krais. 
Z. angew. Ohem., 1914, 27, 25—37. 

The author examines the )iossibility of establishing a 
standard system of colour value nomenclature, and eomos 
to the conclusion that only a compromise can be achieved 
on account of suoh difficulties as the practical impossi¬ 
bility of obtaining pure spectrum standards, the variations 
in light from different sources, the difficulty of comparing 
a lithographed colour scale with toxtito materials, for 
example, if it is nccossary to judge the appearance of a 
shade “ overhand," otc. The various schemes that have 
been devised (by Radde. Langhein, K. Mayer, Kallab, 
Arons, Klemperer, Lovibond, Baumann and Rosenstichl) 
are described and criticised, and the author discusses his 
experiences with the three main types of apparatus—-the 
pigment colour scale, the iight-fiiter apparatus and the 
rotating disc apparatus. Yellow, on account of the 
difficulty in measuring its strength,is always an obstacle. 
Baumann’s scale is finally recommended as a practical 
basis for the measurement of colour values, in spite of its 
complicated nomenclature and the difficulty of securing 
absolute regularity in commercial pigments.— J. B. 


Patents. 

Lixiviating , acidifying and washing wool; Pump worked 

by compressed air for machines for -. F. Bernhardt 

Maschinenfabrik und Eisengiesserei. Fr. Pat. 402 100 
Sept. 3. 1913. Under Int. Conv., June 11, 1913.’ ' 

A reciprocating ourrent of compressod air is used for 
xoroing liquids from a lower to a higher level in wool wash¬ 
ing, etc., machines, whereby metallic corrosion usually 
associated with rotary and other pumps, is avoided.—J. B. 

Bleaching, dyeing, washing, etc., hanks; Apparatus for _ 

SsTaJ % nfmt J ‘ CUyton ’ Coven,ry - p * t - 

The yarn rod* are supported on rails which are alternately 
rawed, moved forward, lowered and moved back to their 
former position. The yam rods are also oaused to revolve, 
first in one direction, then in the other, by rollers on which 


they rest. The working parts of the machine are enclosed 
in easing! inside of shot a pressure of air is maintained 
in order to prevent the entranoe of the bleaohing or other 
corrosive liquor.—J. B. 

Fast shades on vegetable fibres; Production of - and 

dyestuffs therefor. H. Levinstein, J. Baddiley and Levin¬ 
stein, Ltd., Manchester. Eng. Pat. 1436, Jan. 17, 
1913. 

Dyibtdfts of the general formula, R.N t .D.N,.MJJ I .R, 
in which R represents resoroiaol, D the residue of a 
diamine capable of giving substantive dyestuffs, and M 
the residue of an aminonaphtholsulphonio aoid containing 
an extra-nuclear diazotisable amino-group, are olaimed. 
Bright shades are produced on vegetable fibres which 
on after-treating with formaldehyde become fast to 
boiling soap. For example, the tetrazo-compound from 
m-asoxytoluidine combined with one mol. of m-amino- 
benzoyl. l-amino-8-naphthol.3-6-disulphonio aoid, re-di- 
azotisedand combined with two mols. of resorcinol give* a 
rod.—J. B. 

Dyeing machines. W. Fumess, Greetland. Eng. Pat. 
1688, Jan. 21, 1913. 

In order to allow of their ready removal, the rollers in 
hawking machines, such as are used for indigo vats, are 
mounted in the frame in open slots, the stripper-blades 
being mounted on beams parallel to the rollers and so 
disposed as not to prevent the removal of the latter.—J. B. 

Dyeing and otherwise treating textile fibres or fabrics ; 

Apparatus for -. W. and J. A. Geek, Huddersfield. 

Eng. Pat. 22,186, Oct. 2, 1913. 

The dye-vat has a false bottom and a vertical circulating 
pipe, open at both ends. The circulation is effeoted by 
means of steam whioh enters through a pipe brought down 
inside the circulating pipe. On emerging from this pipe 
the steam impinges on a dish having a central mound, 
whenoe it is reflected up through a horizontal grating into 
the circulating pipe. The top of the circulating pipe is 
fitted with a dome-shaped deflecting plate.—J. B. 

Charges for dye-vats; A pparatus for forming and preparing 

-. J. T. Psarski, Cleveland, Ohio. U.8. Pat. 

1,083,410, Jan. 6, 1914. 

The material is compressed by moans of a weighted lid 
and the admission of steam in a cylinder which telescopes 
into the month of a cylindrical dye-vat, and which has for 
a temporary bottom the false bottom of the dye-vat. 

—J. B. 


Dyeing on bobbins ; Apparatus for -. TextilmaacMnen - 

fabrik B. Cohnen. Fr. Pat. 461,261, Aug. 11,1913. 
The blocks of wood on whioh the small bobbins are wound 
arc displaced by perforated dyeing tubes, each tube being 
slightly enlarged at its lower end. The bobbins are then 
slipped on to the longer perforated spindles of the dyeing 
machine, one above another, each tube fitting into the 
•nl ergod portion of the one above it.—J. B. 

Naphihazarin derivatives; Dyeing or printing with -. 

0. Imray, London. From Soc. of Chem. Industry in 

Basle, Switzerland. Eng. Pat. 12,790, June 2, 1913. 
CiBTAiN condensation products of naphthasarin are dyed 
or printed on vegetable fibres in the form of their leuoo- 
oompounds, after the manner of vat dyestuffs. Greys, 
browns and various shades of black are produoed, which 
are improved in fastness on after-treating with metallio 
salts. Suitable condensation produot* are obtained (1) by 
condensing naphthazsrin or its derivatives with substances 
containing one or more primary, secondary or tertiary 
amino-groups; or (2) by heating naphthazsrin or its 
derivatives or the products obtained a* described under (1) 
in solution or suspension in a diluent with or without the 
addition of alkali) a sulphide at the like.—j, B. 
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Solutions for bleaching and other like purposes; Electrolytic 

apparatus for making -. C. A. M. Buckley. Fr. 

Pat. 461,660, Aug. 21, 1913. 

See Eng. Pat. 18,600 of 1912 ; this J., 1913,1007.—T. F. B. 

Dyeing skins, hairs, feathers , and the like ; Process for -. 

Act.-Ges. f. Anilinfabr., Treptow, Germany. Eng. 
Pat. 10,293, May 1, 1913. Under Int. (Jonv., Oct. 19, 
1912. Addition to Erig. Pat. 20,926, March 19, 1912. 
See Gor. Pat. 202,692 of 1912 ; this J., 1913,941.—T. F. B. 

Fast dyeings on the fibre ; Process for producing -. 

L. Can sella und Co. G.m.b.H. Fr. Pat. 461,747, Nov. 
6, 1912. 

See Eng. Pat. 26,897 of 1912 ; this J., 1913,1007.—T. F. B. 

Dyeing machine. The Psarski Dyeing Machine Co. Fr. 
Pat. 401,867, Aug. 8, 1913. 

See Eng. Pat. 18,303 of 1913 ; this J., 1914, 73.—T. F. B. 

Manufacture of colouring mattirs of the brnzan throne 
series and dyeing and printing therewith. Eng. Pat. 
6248. See IV. 


Vn.-ACIDS ; ALKALIS ; SALTS ; NON- 
METALUC ELEMENTS. 

Sulphuric acid free from nitric acid and oxides of nitrogen ; 

Preparation of -. A. Grtfgoire. Bull. Soc. Chim. 

Belg., 1914, 28, 32—33. 

The sulphuric acid to bo purified is diluted in a Kjeldahl 
flask with its own volume of wster and concentrated by 
boiling. If tracos of nitrous compounds still remain, the 
process is repeated.—O. E. M. 

Electrolytic chlorine at Mount Morgan , Queensland. B. 
Du Faur. Trans. Australasian Inst. Min. Eng., 1911, 
16, 376—389. 

The installation comprises 20 cells, each of which (see fig.) 
is divided into three compartments by means of two per- 
forated sheets of iron (b) bolted to the bottom and ends ; 


liquor returned to the dissolving tank ; the cathode* 
solution, the sodium hydroxide content of which is not 
allowed to exceed 8 per cent., is periodically withdrawn 
and either run to waste or evaporated for the recovery 
of sodium chloride. The cells are connected in series 
and a current of 360 amp. is employed, the voltage 
necessary being 88 when the anodes are new and 08 
when fresh ones are required (6 months later). Tho 
chlorine production over a period of 6 months was 
312-48 lb. per 24 hours ; and the consumption of sodium 
chloride 3 lb., or 1-67 lb., per lb. of chlorine obtained, 
according as the sodium chloride was extracted from 
the cat hode liquors or not. The mean power consumption 
by tho colls was 2-6 eleotrical-horse-power-hourB per lb. 
of chlorine produced, tho electrical current efficiency 
being 63*72 por cent, and the energy efficiency 49-24 
per cent. On the basis of salt consumption per lb. of 
chlorine produced, the efficiency of the plant was 66 or 
98 per cent, according to the disposition of the cathode- 
liquors.—W. E. F. P. 

Polysulphides of the alkali metals. /. Polysulphides of 
sodium. A. Rulo and J. S. Thomas. Chom. Soc. 
Trans., 1914, 105, 177—189. 

Sulphur reacts readily with sodium hydrosulphido 
in alcoholic solution with the evolution of hydrogen 
sulphide and formation of polysulphides. The authors 
have used quantities of sulphur corresponding to di-, tri> 
totra-, penta-, and hexa-sulphidos, and concentrated 
the solution in oaeh case to obtain a solid product. Only 
in the case of the tetrasulphide proportion was tho product 
homogeneous, when it was pure anhydrous tetrasulphide 
crystallising in cubes and having a yellowish colour. 
The crystals molted at aliout 267° C. and wore readily 
soluble in water, but t he solution soon b 2 oame cloudy. The 
other proportions gave mixtures of tetrasulphide with 
unchanged hydrosulphide or with sulphur, although there 
was some indication of the formation of a higher sulphide 
when much sulphur was used. Tho course of the reaction 
was followed in each case by measuring the amount of 
hydrogen sulphide evolved, which also gave an idea of the 
nature of tho substances in solution. By reducing solu¬ 
tions of the tetrasulphide with metallic sodium the an¬ 
hydrous disulphide was obtained as a bright yellow 
crystalline powder, not so soluble in alcohol as the tetra¬ 
sulphide.—W. H. P. 



the two asbestos diaphragms (c), upon the inside walls, 
extend to the bottom of the call, the anode compartment 
thus formed being covered at the bottom and oach end 
with cement 1 in. thick. The diaphragms extend upwards 
to (d) and are held in position by the earthenware covpr 
(e) of the cell, the spree between them and the latter being 
filled with cemont. Tho upper part (/) of the cover is 
removable for the purpose of renewing the anodes, but 
while the eell is in use is rendered gRH-iight by means of 
pitch. The anodes (a) are of Acheson graphite, the holders 
Doing composed of an alloy of Pb 80 and Sb 20 per cent. 
For the purpose of indicating the levol of the solution in 
the anode compartment, the latter is connected with the 
glazed earthenware pot (g) by means of the ebonite pipe (k). 
The electrolyte is a solution of common salt from which lime 
and magnesia have boon separated by precipitation with 
a mixture of sodium carbonate and hydroxido (in calcu¬ 
lated quantities) followed by settling, decantation of the 
clear solution, and filtration of the sludge. The purified 
solution from the storage tank drips into the anoae com¬ 
partment of each coll, through a funnel, the chlorine 
evolved being drawn off by suitable means and the anode 


Per sulphates ; Action of - on acetates. M. A. Gordon. 

J. Phys. Chora., 1914, 18, 55—66. 

Acetic acid is decomposed in two ways by porsulphate, 
being, on the one hand, oxidised, with formation of ethane, 
olefines, carbon dioxide, water, and other products, and on 
tho other hand, decomposed into methane and carbon 
dioxide, the persulphate acting catalytically. That per¬ 
sulphate itself is the catalyst in this second mode of decom¬ 
position is shown by the facts that probable impurities 
when t estod had no such action and that the action ceased 
when tho persulphate was destroyed. The oxidation of the 
acetic acid is promoted by conditions favouring the 
decomposition of persulphate (e.g., high concentration 
of persulphate, high temperature, moderate acidity, 
presence of manganous sulphate or platinum foil), provided 
they are not carried to oxoess : in presence of an exoessive 
quant ity of sulphuric acid, the persulphate is decomposed 
at high temperatures with liberation of oxygen, and oxida- 
lion of the acetic acid is diminished. The catalytic 
decomposition of acetic acid into methane and carbon 
dioxide is promoted by high concentration of acetic acid, 
low acidity (obtained by addition of sodium acetate to 
reduce the dissociation of the acetic acid) and low con- 
centration of porsulphate.—A. S. 

Peroxides. S. Tanatar. Ber., 1014, 47 , 87—89. 

The author controverts some results obtained by Tubant 
and Riedel (this J., 1911, 1210). A solution of niokel 
peroxide in dilute sulphuric acid contains hvdrogen peroxide 
and not merely peroulphuric acid. Nickel peroxide 
dissolved in hydrocyanic acid in presence of potassium 
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cyanide yields larger quantities of hydrogonperoxide, 
but other nickel compound*, if free from cobelt, do not 
give the reaction.—J. R. 

Silicic 'acid ftl; Action of,hydrogen on—. 

A. Komarovsky. Chem.-Zeit., 1914, 88, 121 122. 

By evaporating silicic acid gel vith a slight excess of 30 
per cent, hydrogen peroxide to drynoss on the water-bate, 
or over sulphuric acid, a glassy amorphous mare is obtained 
containing 12-6 per cent, of active oxygen, 60-6 per cent. 
SiO, and 38-8 per cent. H,0. On keeping it gradually 
loses oxygen in the form of osone and abm water. It 
liberates ohlorine from hydrochloric acid and iodine from 
potassium iodide, decolourises permanganate, evolves 
osone on treatment with concentrated sulphuno acid; 
and must be regarded as cither a persilicic acid or a per- 
hydrogel of silicic acid in which port of the water has been 
replaoed by hydrogen peroxide.—A. 8. 


Cupric oxide jellies. I-- S. Pinch. J- Phys. Chem., 1914, 

* 18, 26-33. 

The author confirms Foerster’s statement (Ber., 1892, 
25, 3416) that copper ammonium acetate, on treatment 
with water, yields a blue jelly, which, however, ib not 
permanent. Similar jollies, some of which were of a more 
permanent character, were prepared in various ways, 
the best results being obtainod by adding 4 drops of 
concentrated sulphuric acid to 50 o.o. of a saturated 
solution of coppor acetate and then adding 3—4 c.c. of 
dilute ammonh (1: 1). Tho jelly dried to a powder 
whon exposed to the sir, but on shaking with water a 
solution was obtained which again set to a jelly, and this 
sequence of operations could apparently bo repeated 
indefinitely. Good results were also obtained by using 
potassium sulphate in place of sulphuric acid. A. fe. 

Magnesium chloride at minerdliter, and a amtrihdion to 
the spectrochemistry of the rare earths. K. A. Hofmann 
and K. Hoscheie, Ber., 1914, 47, 238—247. 

Anhydrous magnesium chloride melts at 708° C. to a 
mobile liquid which is staled to bean excellent solvent and 
crystallising medium for many metallic oxides. In some 
cases it reacts with the oxides, and especially with sulphates, 
with formation of volatile chlorides, c.g. of beryllium, zinc, 
iron, and tin. In other cases spinel-like magnesium com¬ 
pounds are termed, probably as the result of decom¬ 
position of the magnesium chloride by water vapour 
from the heating Hame or by atmospheric oxygen. Such 
decomposition must always be taken into consideration, 
as large notahedra of magnesia are formed which remain 
admixed with the reaction product ; and the crucible 
may be attacked by hydrochloric acid or chlorine. For 
example on melting magnesium chlorido in an opon 
platinum crucible, aggregates of hexagonal platinum 
crystals are gradually formed ; in a gold crucible, regular 
crystals of gold; in silver, crystals of silver chloride, 
and in copper, crystals of cuprite (Cu 2 0) are nroduced. 
There is, however, little action on porcelain crucibles or on 
covered platinum crucibles. By heating iron filings, 
anhydrous ferrous sulphate, or ferric oxide with fueod 
magnesium chloride, according to the conditions crystalline 
products ranging from magnesium ferrite, (FoOj),Mg, to 
ferrosoferric oxide (FeO,),Fe, may be obtained, all of 
which are strongly magnetic. Other compounds which 
may bo prepared in this way in the form of crystals are 
magnesium ortboborate from hydrated borio acid, mag¬ 
nesium uranate from uranio acid, cerium dioxide, 
praseodymium oxide and zirconium dioxide from the 
corresponding sulphates, and the oxychlorides of erbium 
neodymium, praseodymium, and samarium from the 
corresponding sulphates.—A. 8. 


tlranyl nitrate ; Question of the liability of - to explode. 

W. Eiohhom. Chem.-Zeit., 1914, 88, 139. 

A sample of Merck's urany) nitrate, U0,(N0,)„8H,0, 
showed triboluminescence phenomena, but gave no 
indications of exploding when shaken in a flask, as in the 
case of the samples examined by Iwanow (this J., 1912, 


362) and by Andrews (Chem.-Zeit., 1912, 1463). By 
extracting a concentrated aqueous solution of the salt 
with ether a product was obtained containing 63-92 per 
cent. DO, and 24-83 per cent, NO,. On exposing the 
product to the air rapid absorption of water took plaoe, 
and it is probable that this is a factor in causing explosion 
phenomena.—C. A. M. 

Carbon dioxide and monoxide dissolved itn tLr pressure; 

Electrolytic reduction of -. F. Fischer and 0. Prziza. 

Ber., 1914, 47, 256—260. 

Experiments were made with an apparatus similar to that 
used previously (this J., 1913, 362) for the electrolytic- 
reduction ot dissolved oxygen. Using solutions of 
potassium, sodium, or lithium sulphate saturated with 
carbon dioxide as electrolyte, and oopper coated with 
zinc and then amalgamated as electrodes, the carbon 
dioxide was reduced to formic acid even at comparatively 
high current densities (10—15 ampdree per sq. dcm.}. 
For short periods (10 mins.) the current yield was almost 
quantitative, but high concentrations could not be 
obtained, owing to migration of the formic anion to the 
anode. The maximum concentration of formio aoid 
attained was 17-6 grms. of potassium formate in 100 c.c., 
the current density being 6 umpires per sq. dcm., tho 
current yield 49 per cent., and the pressure nearly 50- 
atmospheres. Carbon monoxide dissolved under pressure 
was reduced, in very small quantities, to methyl alcohol,, 
whon low current densities were used; no methane was 
formed.—A. S. 


Reactions in non-aqueous solutions. VI. In acetonitrile . 

A. Naumann. Bor., 1914, 47, 247—256. (See also 
this .T., 1909, 1195; 1910,349.) 

The solvent was prepared by leaving commercial aoeto- 
nitrile (contaminated by acetamide) in contact with, 
phosphorus pentoxido in a closed vessel for 3—4 weeks, 
thon distilling, and collcctingthe fraction boiling at81-6°C. 

At, 18' C. 1 grm. of acetonitrile dissolved 0-0161 grm. 
Cud,, 0-2443 grm. CuBr„ about 0-1333 grm. Ou,Cl,, 
about 0-0386 grm. Cu,Br„ 0-0362 grm. Cu,I„ 0-1131 grm. 
KSCN, 0-0762 grm. NH.SCN, 0-0408 grm. CoCl„ at 
least 2-9 grms. AgNO„ and 0-0068 grm. Hg(CN), respec¬ 
tively. In addition to the salts mentioned, ammonium 
bromide and calcium nitrate were very sparingly soluble, 
ammonium nitrate, mercurio and bismuth iodides were 
slightly soluble, sodium and potassium iodides, sodium 
thiocyanate, potassium permanganate, aluminium, cad¬ 
mium and tin chlorides, cobalt, morouric, oadmium and 
bismuth bromides were soluble, and lithium, feriio and 
ferrous bromides, zinc, ferric, ferrous, mercuric and 
bismuth chlorides, cadmium iodide, chlorine, bromine, 
iodine, hydrochloric, hydrobromio and hydriodio acids, 
ammonia, hydrogen sulphide, and sulphur dioxide were 
easily solublo in aoetonitrils. Many of the salts formed' 
addition oompounds with the solvent. Tne reactions of 
the dissolved subetanoes were studied and are described in 
detail.—A. S. 

The system, sulphur dioxide-camphor. Belluoci and 1 
Grasei. See XX. 

Carbon bisulphide as a laboratory solvent. Vlies. See XXIII. 

| 

Patents. 

Water spray or steam injected into sulphuric acid chambers ; 
Device for regulating, according to the density of the acid' 

in the chambers, the -. L, Santa. Fr. Pat. 461,641, 

Aug. 13,1913. Under Int. Conv., Feb. 7,1913. 

Part of the acid condensing on the walls of the chamber 
is led into a gutter and thence into a reoeptaole mounted 
on one end cf a counterpoised lever, connected with 
olookwork mechanism, by which the movement of the 
valve controlling the supply of water to the spraying 
devioes is operated. When the density of the aoid falls 
below a oertain limit, the acid in the reoeptaole is not. 
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(sufficiently heavy to operate the lever, the clockwork is 
prevented Irom working, and the supply of water ie cut 
•off.—A. S. 

lead ehomier for sulphuric acid manufacture. H. Ising. 
Ger. Pat. 267,613, Fob. 7, 1913. 

The wall* of the chamber aro provided with superposed 
ledges of such form and width that the acid drops from 
them directly on to the floor of the chamber. In this way 
the area of the walls coming directly into contact with 
the liquid acid is diminished.—A. 8. 

Nitric acid; Manufacture of - from nitrates and 

sulphuric acid. C. Uebel. Fr. Pat. 461,462, Aug. 1C, 

1913. Under Int. Conv., Maroh 11, 1913. 

Sulphuric acid and half the usual charge of nitrate aro 
introduced gradually into a retort which is heated to about 
140° 0., whereby nitric acid vapour of high concentration 
iis evolved. When the nitrate is completely decomposed, 
the temperature is raised to 160°—I70°C., and tho other 
half of tho charge of nitrate is introduced gradually; 
the acid vapours liberated during this stage of the prooess 
are still of a high degree of concentration, though yielding 
a weaker acid than those from tho first Btage. The residue is 
next transferred to another retort in which it. is hoatod to 
about 260° 0. to expel water and the last traces of nitric 
aoid.—A. S. 

Nitrous gases ; Process for the absorption of -. 

Dynamit-A.-G. vorm. A. Nobel und Co. Ger. Pat. 
267,874, Nov. 27, 1912. 

Thu claim is for the use of fatty acid ostors of alcohols, 
e.y., amyl acetate, as absorbents. At the ordinary 
temperature amyl acotato will absorb about 20 ;ier cent, 
of its weight of nitrogen oxides, and those can he subso- 
■quently recovered by passing a current of air or other gas 
through the liquid and warming or by treatment with 
water.—A. 8. 

Phosphoric, arid; Process of manufacturing -. F. 

Brunschwig, Brooklyn, N.Y. US. Pot. 1,083,429, 
Jan. fi, 1914. 

<»ROONn material containing calcium phosphate is treated 
with sufficient sulphuric acid to render the mass fluid 
whilst in a state of agitation, and the reaction is stopped 
hoforo impurities go into solution, the quantity of acid 
used being such as to allow 1 he calcium phosphate to remain 
in oxcoas up to 20 per cent.—O. R. 

Formates and the like ; Process of producing -. ,T. E. 

Bucher, Coventry, R.I. U.S. Pat. 1,083,689, Jan. 6, 

1914. 

A cyanogen compound of a light metal, especially the 
•cyanide, is vigorously hydrolysed in the presence of the 
hydroxide of the same metal, at the boiling point of the 
mixture, with tho rapid formation of a enrboxylato, 
•especially the corresponding formate.—0. R. 

Lead solutions ; Process of producing -, from lead ore. 

Process of producing lead nitrate solutions. 8. W. 
Anderson and G. C. Kaar, Spokane, Wash. U.S. Bats. 
1,083,910 and 1,083,911, Jan. 13, 1914. 

•Crude lead sulphide is digested with dilute nitrie acid 
-(7 p<r cent, strength) containing an alkali nitrate, and tho 
solution purified by the addition of successive small 
■quantities of an alkali. Iron is eliminated from the 
solut ion by first heating the latter with sufficient sodium 
-carbonate to precipitate the greater part of this impurity, 
and then with that noeossary to precipitate tho remainder. 

—W. E. F. P. 

Sodium bisulphite; Process of making solid -. H. 

Howard, Boston, Mass. U.S. Pat. 1,084,436, Jan. 13, 
1914. 

SomuM bisulphite solution is exactly neutralised with 
sodium carbonate, so as to obtain solid sodium snlpbite 
•suspended In a solution of the same; by the action of 


sulphur dioxide, both the suspended and the dissolved 
sulphite are concerted into bisulphite, the solid bisulphite 
is separated, the residual liquor is neutralised, and the 
procedure iB repeated.—0. R. 

Sodium fluoride and aluminium fluoride ; Manufacture of a 

double compound of -. Humann und Teisler. Fr. 

Pat. 481,181, Aug. 7, 1913. 

Thu double compound, 6NaF,2Al,F t , is obtained by the 
interaction of 3 mole, of sodium silicofluoride and 2 mols. 
of alumina. 2-8 kilos, of sodium silicofluoride suspended 
in 1—1-6 litres of water is heated to 40° G. and 1-B kilos, 
of aluminium hydroxide suspended in l'S litres of water 
and also heated to 40° 0., is added with vigorous agitation. 
The product, although it contains about 20 per cent, of 
silica, is readily fusible and may be used directly aB a 
clouding agent for enamels and opal glass. (See also Fr. 
Pat. 458,730 ; this J„ 1913, 1067.)—A. S. 

Basic insoluble carbonates [basic magnesium carbonate and 
white lead]; Manufacture of - and of their trans¬ 

formation products. Chem. Fabr. Rahniti Ges. m. b. H. 
Fr. Pat. 461,397, Aug. 14, 1913, Under Int. Conv., 
Aug. 15, 1912. 

Basic carbonates, especially those of magnesium and lead, 
aro prepared by precipitating a solution of a soluble salt 
of tho metal, with a mixture of a carbonate and a soluble 
hydroxide. More or loss voluminous precipitates are 
obtained according to the relative proportions of 
carbonate and hydroxide used and the temperature of 
precipitation.—A. 8. 

Tartaric acid; Treatment of materials containing - for 

the extraction of calcium and potassium tartrates. T. 
Gladysz. Fr. Pat. 461,901, Nov. 8, 1912. 

Wine lees from which cRloium and potassium tartrates 
cannot readily he extracted (“gummy lees”) are first 
healed in suitable vessels and subjected to the action of 
almost anhydrous hydroohloric acid gas at about 130° C. 
This treatment greatly facilitates the subsequent 
extraction of the tartratos.—J. H. L. 

Chlorate solutions ; Process for activating -. K. 

Hofmann. Ger. Pat. 267,906, Nov. 20, 1912. 
Osmium or a compound of tho same, especially osmium 
tetroxido, iB added to a neutral or acid solution of tho 
chlorate. (See also this J., 1913, 46,697, 977.)—A. 8. 

Cyanogen or hydrogen cyanide ; Production of gases con¬ 
taining - from gaseous mixtures containing carbon, 

hydrogen, and nitrogen, in the electric arc. Konsortium 
ffir Eloktrochemischo Industrie Ges. m. b. H. Ger. 
Pat. 268,277, July 1, 1911. Addition to Ger. Pat. 
263,692 (this J., 1913, 1067). 

The yield is increased by introducing into the arc the 
vapours of metals or metallic compounds (e.g. copper 
or iron or their salts), capable of exercising a favourable 
catalytic offoct on the reaction.— A. S. 

Hydrogen peroxide ; Process of producing -. A. 

Pietzsoh and 0. Adolph, Hoellriegelskreuth, Germany. 
U.S. Pat. 1,083,888, Jan. 0, 1914. 

A mixture of a persulphate and sulphuric aoid is subjected 
to the action of steam, with tho formation of hydrogen 
peroxide vapour.—O. R. 

Oraphitising carbon; Apparatus for -. P. L. T. 

Hdroult, New York, Assignor to Electrode Co. of 
America, Niagara Falls, N.Y. U.S Pat. 1,084,274, 
Jan. 13, 1914. 

A vertical, tubular graphitising chamber is constructed 
of a series of horizontal, removable, brickwork rings, so 
that the height of the chamber can be regulated at wilL 
Electrodes are disposed at the top and near the bottom 
of the chamber, and the latter is surmounted by a tubular 
heating chamber, the lowir end of which forms a direct 
extension of the graphitising chamber, the gaaee from the 
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latter thuH passing through the ma«H of material des¬ 
cending from the heating to the graphitising chamber. 

—0. R. 

Ores of manganese and, of iron and manganese ; Use of 

natural - in contact ‘processes [e.g., for the production 

of hydrogen]. A. MeHserschmift. Fr. Pat. 461,480, 
Aug. 19, 1913. Under Inf. Oonv., Jan. 10, 1913. 
Natural ores of manganese or of manganese and iron are 
used as contact materials for the production of hydrogen 
by the alternate action thereon of reducing gases and 
steam,. It is stated that hydrogen is obtained in good 
yields at 700°—800° 0., about 200° ('. lower than the 
temperatures required when spongy iron is used as contact 
material.—A. S. 

Reducing agent s ; Manufacture of stable - from rapidly 

oxidising substances, such as sodium, potassium, calcium, 
phosphorus, and the like. P. Goldstein. Ger. Pat. 
208,657, Dee. 24, 1912. 

Easily oxidisable substances, such as those mentioned in 
the title, are ineorj>orated with porous materials. Metallic 
sodium, for example, in long filaments, is incorporated 
with kieselguhr and heated to about 100° C. wilh 
exclusion of air or in an atmosphere of nitrogen. The 
product, it is stated, is not affected by exposure to air. 
Metallic oxides which arc to be reduced, or metals to be 
protected from oxidation, may also bo incorporated with 
the porous material.- A. N. 

Nitrous gases or vapours ; process for the ahsotplion of -. 

A. T. Schloesing. Paris. Eng. Put. 22.119. Oct. 1, 1913. 
Under Int. Oonv., Oct. 2, 1912. 

See Fr. Pat. 460.328 of 1912; this J , 1914, 23.—T. F. B. 

Nitric arid; Process for comentrating aqueous -. II. 

Pauling. Fr. Pat. 461,326. Aug. 11, 1913. Under Int. 
Oonv., Aug. 24, 1912. 

SbkU.S. Fat. 1,074,287of 1913; this J.,1913,1009. T. F. B. 

Sulphuric acid; Process for concentrating - by pre¬ 

liminary and final concentrations. A. Zanner. Fr. Pat 
462,016, Aug. 30. 1913. .Under Int Oonv., Aug. 30, 
1912. 

She Ger. Put. 260,655 of 1912 ; this .1.. 1913. 751. T. F. B. 

Hydrogen ; Proass for producing --. Badisehe Anilin 

und Soda Fabrik. Fr. Pat. 461,621, Aug. 4. 1913. 
Under Int. Oonv., Sept. 7, 1912. 

See Eng. Pat. 2096 of 1913 ; Ibis .1., 1913. 1156.- r J\ F. B. 

footing produce) qas und simultaneously man ufm l 'ring salt 
by the enipomtion of brine. Erg. I'at. 2728. See 11a. 

Preparing metals and metal oxides in a minutely divided 
form. Eng. Pat. 5212. See N. 

Electrolytic proasses and apparatus, particularly upplieablc 
to the prod net am oj alkali compounds. Eng. Pat. 1935. 
See XT. 
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Selenvtm. as colouring agent in soda-lime silicate glasses. 

1. Fenaroli. Chem.-Zeit., 1914, 88 , 177—180. 

It was shown previously (this J., 1912, 1033) that in J 
chestnut-brown selenium glasses the colour is due to ! 
polyselenides. Ultrainicroscopic examination has now 
shown that in pink glasses, which always contain some 
potash, the colour is duo to elementary colloidal selenium. 

c0 *°ur affected by a more protracted cooling, 
which causes somo opacity through the formation of 
selenites and selenidcs; opalescent selenium glasses are 
piuduced in this way. Red colloidal selenium pajtides 
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hive * magnitude lcasethan 40 mi. The colloidal solution 
has the same properties as other selenium-sola. These 
glasses exhibit, great analogy to boron-selenium ultra¬ 
marine. Jh,‘ absorption spoctrum of colloidal selenium 
solutions vanos from red to yellow according to the sire 
of the wub-microns.—H. H. S. 

China day; Temperature at whirh the combined water in 

-is expelled. W. Thomson. J. Hoc. Dyers and Oil , 

1914, 80, 46—46. 

Ordinary China clay contains usually about 10 to 16 
l>er cent. H a O which can be expelled at stoam*oven tern- 
i jierature (about 104° ('.). On heating toredness a further 
loss takes place of about 12 per cent, on the dry clay; 
this water is held very tenaciously for none.of it is given 
I up during an hour’s heating at 600° F. (203° U). The 
character of the substance is entirely changed by the loss 
of this combined water.—.1. B. 

Patent. 

Manufacture of a double rcmtpcmnd of sodium fluoride, and 
aluminium fluoride. Fr. Pat. 461,181. See VII. 


IX.—BUILDING MATERIALS. 

Portland cement ; Plant and method of manufacture of —-— 
at Limestone Island. F. N. Rhodes. Trans, Australasian 
Inst. Min. Eng., 1912, 18, 276—287. 

The cement rock of Limestone Island, Niw Zealand, 
requires only the addition nf a certain amount of higli- 
rarlioiuUe limestone to yield a mixture with a composition 
suitable for making Portland cement. The raw materials 
are mushed, (liied in n rotary dryer, ground, and passed 
through the kilns, the clinker being burnt fairly hard. 
The hot clinker is quenched by a stream of water, mixed 
with 1 [st cent, of gypsum, and mixture ground.—T. Sr. 

Patents. 

Bituminous compositions |for roads], ,T. ,7. Ingham 
Bradford. Eng. Pat, 1458, March 18, 1913. 
Bitumen sheeting, ».e., canvas coated with bitumen, is 
interposed between Iwo layers of a ronqiositiim formed 
by boiling together 4 parts of pilch, 1 part of creosote oil, 
14 fiarts ot sand, 7 parts of Trinidad bitumen, and 7 parts 
of petrol pitch.—0. R. 

Slime and the like \Portland cement slurry]; Process of 
separating and purifying—. M. Kuhn, Briinn, 
Austria. Eng. Pat. 8129, April 7, 1913. 

Thick mud, especially cement slurry, containing large 
and rough particles, is passed into a closed reservoir, 
from which it is forced by means of compressed air through 
an inclined sieve into an outlet pipe or reservoir, th- 
compressed air also serving to remove the residue remaining 
j in the first reservoir by way of a second pipe.—O. R. 

Lumber , Process of treating -. \Tinting laood.] R. T,. 

Gilliam, New York. U.S. Pat. 1,084,266, .Tan, 13, 1914. 
A Turkish colour is imparted to the sap wood of the 
sweet gum tree by subjecting the wood in a closed chamber 
to the action of steam at about 100° 0. until the sap is 
| substantially removed, and continuing the treatment 
in the presence of the exuded sap and of iron, until the 
I desired shade is obtained.—0. R. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron ore output of the world. (!. K, Leith. Times Eng. 
Snppl., Feb. 4, 1913. 

The annual output of iron ore in the chief producing 
countries during the latest period (average of 1909, 1910. 
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and 1011) for which figures are availablo was : United 
States, 50 million tons ; Germany, 27 ; United Kingdom, 
15; Prance, 14; Spain, 8, and Sweden 5 million tons. 
Continued heavy pioduction may be expected of the Lake 
Superior ores, the ores of tho Franco-German boundary, 
the Bilbao ores of Spain, the Cleveland ores of England, 
and the high-grade magnetites of N. Sweden; whilst 
increasing quantities oi ores may be expected from Sweden 
and Cuba, and the use of Clinton hieinatites and Adirondack 
magnetites in tho United States will also probably increase. 
In the near future there will probably become available 
the Brazilian high-grade hxrmatites, Chilean ores, and ore 
deposits of Western United States, Western Canada, 
India, and China.—A. S. 

Sleel refining; Metallurgy of - in an arid electric 

furnace. A. Muller. Stahl u. Eisen, 1914, 84, 89—95. 
Thk most important reaction is the passage of silicon into 
the steel from the lining and tho silica-rich slag. This 
silicon has a considerable deoxidising action, and makes 
additions for deoxidising purposes unnecessary. .No final 
dosulphuriHation or dephosphor is at ion takes place. A 
certain amount of desulphurisation is effected probably 
by the formation of volatile silicon sulphide at the arc 
temperature, but this only balances the sulphur contained 
in the coko, otc. The most suitable slogs contain CaO 
aljout 15, MgO 2 to 5, Mn() 10 to 15, Fe() about 4, and 
SiOjj 55 to 60 per cent. Whilst tho working of an acid 
electric furnace requires care and cxjxTienoe, the author 
considers that where suitable material is available, it has 
the advantages over the basic furnace, for the production 1 
of medium quality steel, of smaller current consumption | 
through a shorter refining period, a saving of deoxidising ' 
additions, cheaper first cost and upkeep of the lining, : 
and cheaper fluxes.—T. St. 

[Qold and silver.] Treatment of the complex East Gippsland 
( Victoria ) ores. K. A. Mickle. Trans. Australasian 
Inst. Min. Eng., 1911,15, 583—608. j 

Tub ore contains iron pyrites, mispickel, pyrrhotinc, : 
blende and galena, with smaller amounts of copper pyrites, | 
oovcllito, stibnile and jamesonito—these minerals occurring . 
as an intimate mixture (totalling about 40 per cent.) in 
which tho first two predominate—and also varying I 
quantities of caleite, magnesium silicate and felspar; j 
tho country rock is a greenish-coloured schist, which, in j 
tho neighbourhood of a lode, is also usually impregnated 
with fino-grainod sulphides. The oro, containing about ! 
27 dwt. Au and 20 dwt. Ag }>er ton, is wet- | 
stamped and passed over amalgamated copjior plates to j 
cono hydraulic classifiorH, whence tho sized products are I 
transferred to different Wilfley tables upon each of which i 
a “ strip ” of sulphides is obtained. The up)>or part of 
this strip (“ galena eoncontrato ”) is roasted and smelted 1 
separately, the remainder (“ ordinary concentrate *’) being | 
roasted and chlorinated : the Rands and slimes aro treated, ! 
separately, by cyaniding. The “ ordinary concentrate ” j 
contains from 55 to 80 dwt. Au per ton, only about ! 
85 per cent, of which is extracted by the present method. : 
Experiments showed that tho gold* is intimately mixed j 
with the sulphide portion of the ore, much of‘it being 
exceedingly fine and probably not “ free ” even after fine J 
grinding ; that during roasting, some of the gold particles ‘ 
bocomc more or less enclosed by reason of the fritting 
which occurs and thus protected from attack by the 
chlorine; and that by mixing tho raw, with an equal 
weight of roasted, concentrate (previously chlorinated) 
and roasting the mixture, a product is obtained which is ' 
more amenable to cyanide or chlorination treatment titan | 
the ordinary roasted concentrate. (In a large-scale test I 
the residue from the chlorination of the formei contained ; 

0 dwt. Au per ton and that from the latter 10—14 dwt.) ! 
In the oyanido process, tho best results were obtained by ' 
first treating the raw concentrate with tho solution, then 
roasting the material slowly and at a low temperature, 
and finally treating it a second time with cyanide. A 
higher extraction, however, was obtained by roasting and 
oniorination than by any othor method of treatment with 
solvents.—W. E. F. P. 


Sulpho-telluride gold ore; Roasting - at the Kalgurli 

Gold Mines, Ltd. F. G. Brinsden. Trans. Australasian 
Inst. Min. Eng., 1911,15, 71—90. 

A description, with drawings, of plant which has a daily 
output of 360 tons is given. The crushed ore is roasted in 
Simplex Edwards roasters, and on being discharged is con- 
veyed diroot to the agitators, whore it is mixed with 
oyanido solution. It enters the agitators at about 454° C. 
Tho aim in roasting is to obtain a product having the 
| minimum quantity of oxygen-absorbing salts, and tests are 
I made by titrating a sodium hydroxide oxtraet of the roasted 
ore with N/]Q0 iodine solution. The roasting enables 
I an avorago extraction of slightly over 94 per cent, of the 
I gold to be maintained.—T. St. 

I [Gold and silver ,] Cyaniding ; Use of lime in -. A. M. 

Morton. Mio. and Eng. World, 1914, 40, 58. 

• The functions of lime in cyaniding practice and its use 
; in tho various stagos of the oro treatment are discussed. 

| The following method is advooated by the Mines Trials 
j Commit!ee of S. Africa for determining “available ” lime 
j in the commercial product:—50 grins, of crystallised sugar 
j and 800 e.c. of water are added to 2 grms' of tho sample 
(60-inesli), tho mixture is shaken thoroughly, allowed to 
stand for a few horns with occasional shaking, and diluted 
to 1000 e.c. 50 or 100 c.c. of the liquid aro withdrawn 
| immediately after shaking and titrated with standard 
j oxalic acid (22*5 grms. per litre: 1 c.c. =0-01 grm.CaO) 
using phenolphthuloin as indicator.—W. E. F. P. 

Gold and silver ; Precipitation of - in cyanide, solutions 

by carbon . K. K. (JowIor. Trans. Australasian Inst. 
Mii». Eng., 1912, 16, 58—61. 

In treating tailings, which also contained half-burnt coal, 
etc., from power plants, by fine grinding in a weak cyanide 
solution for tho recovery of gold and silver, it was found 
that tho coal caused first tho selective precipitation of tho 
gold, and later of the silver. Experiments showed that 
ground clinker, half-burnt coal, and charcoal wore all 
effective, but that unconsumed coal-dust had no action. 
Tho action apiiearod to be more rapid with fresh carbon 
than with carbon that had become saturated with water. 
The trouble was overcome by passing the tailings over 
vanners to remove tho car lion.—T. St. 


Auriferous and argentiferous copper; The electrolytic 

refining of - at Lithgow , in New South Wales. G. H. 

Blakomoic. Trans. Australasian Inst. Min. Ene., 1911, 
15, 36—70. 

The anodes consist of blister copper containing 99-4 to 
99 6 per cent. 0u, with Au from 2 to 4 oz., and Ag from 
15 to 20 oz.; and weigh originally 200 lb. vach. Tho 
electrolyte contains approximately 12 per cent, of free 
sulphuric acid, and 14 per cont. of crystallised copper 
sulphate; tho temperature is maintained at about 120° 
to 130° F. (48°—54*5° C.)., and the solution is 
agitated by jets of compressed air at a pressure of 5 lb. 
per sq. in. The current density is 12 to 14 amps, per 
sq. ft. of cathode surfaco, and tho Bpaco between the face 
of each starting sheet and the anode is about 24 in. Tho 
electrolyte flows from one tank to another, ana is finally 
filtered through sand and returned to tho feeding tank. 
As it gradually becomes richer in copper, it is olectrolysed 
from time to time in speoinl tanks with in9olublo lead 
anodes. Tho cathodes obtained are molted in a rever- 
lieratory furnace used solely for this purpose, and the 
molten metal, sftor being brought to “pitch,” is ladlod 
into ingots. This copper, which contains about 99*95 per 
cont. Gu, iH used chiefly for wire making. The mud from 
the tanks is sifted, washed, heatod to a dull red heat, and 
boiled with concentrated sulphuric acid. The residue is 
thon washed, dried, and fused with sodium carbonate in 
a small cupel furnace to gold bullion, which usually 
assys about 12 to 16 per cent. Au and 82 to 86 per cent. 
Ag. This bullion is parted eleotrolytically in an electrolyte 
of silver nitrate solution, a silver plate forming the oathoide. 
The gold is caught as a mud in oalioo bags, and after Being 
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beated with nitric acid, is fused, giving a fineness usually 
from 990 to 998. The silver is removed by moving wooden 
arms from the cathodes as fast as it is deposited. The 
knooked-off crystals are finally collected and fused, the 
fineness being not less than 996.—T. St. 


etobtog reagent for zinc Motions, of many tried by the 
“ t . hat dfope of a mixture of nitric acid ft* 

and chromic acid 6 per ocnt., to 100 o.o. of water._T. 8 t. 


Copper-welding; New process for -. W. Schieber. 

Chcm.-Zeit., 1914, 88, 188. 

The two pieces of copper, placed in position, are heated 
at the appropriate point by means of the oxy-hydrogen 
blowpipe until the requisite degree of softening is attained. 
Complete reduction is then offected in a flame of specially 
purified hydrogen, and the welding is accomplished by 
hammering. It is claimed that the joint is invisible 
and that the area of juncture is homogeneous in every 
way with the remainder of the metal.—J. R. 


Copper; Action of sulphuric acid on -. J. T. Cundall. 

Chem. Soc. Trans., 1914, 106, 60—63. 

Under certain conditions sulphuric acid which has been 
acting on copper, when poured from the metal into water, 
yields a reddish-brown precipitato of metallic copper, 
which appears to be produced by the decomposition of 
cuprous sulphate. The original acid must be below 
94 por cent, strength, and the maximum effect is given by 
an 87 per ocnt. acid. If the same acid liquid is heated it 
deposits either cuprous or cupric sulphide, according 
to the degree of heating; and these deposits redissolve 
With evolution of sulphur dioxide on heating still further. 
Uuprous sulphate is thus regarded as the primary product 
of the reaction :— 


(а) 8Cu -f 411,80.3Cu .SO, + Cu 2 S+4H.O, 

(б) 20 u+2H 2 S0,=0u,8O,+2H,0+SO 1 . 


Equation {a) probably represents a low-temperature 
reaction. Tho formation of the secondary products is 
represented as below :— 


(c) 5Cu,R0 4 +4H,S0,==Cu s S-f 8CuSO,-f 4H.O, 

(d) Chi,S+2HjSO,-CuS+CuSO,+2H 2 0+SO„ 
(*) CuS | 4H ! S0 1 --Cu,S0,^4S0 z +4H ! 0. 


Seo also Pickering (Chem. Soe. Trans., 1878,88,112).—J. R. 


Mixed sulphides [of lead and zinc]; Treatment of _ 

by the “ Hortoood ” process. E. ,T. Horwood. Trans. 
Australasian Inst. Min. Eng., 1912, 16, 228—241. 
Concentrates containing sulphides of lead and zinc, 
with possibly tiic sulphides of iron and copper, are roasted 
for a short, time at 300° to 400°0. The particles of lead 
sulphide thus become coated with a layer of sulphate, 
whilst the sine sulphide is unaffected, and the two may 
then be reparated In an acid oil flotation (see also this j' 
1909, 942, and 1911, 342). 'The lies! results obtained from 
Tasmanian complex sulphides wore. line concentrates 
with 68-6 Zn, 3-6 Pb ; load residues with 5-8 Zn, 20 0 Pb 
per cent, Sil ver and gold were present. The former could 
bo largely recovered in the leady residues. Details arc 
given of crushing, roasting, and 'flotation, as carried out. 
in an experimental plant.—T. St. 


Zinc ; The recrysMlisation of worked -. G. Timof#off 

Rev. M4t., 1914, 11, 127—132. 

The structure of vino crushed in a vice becomes homo¬ 
geneous, no crystals being visible under very high magnifi¬ 
cations. The hardnsss increases considerably. Recrystal- 
lisation takes place however extremely readily on anneal- 
the metal, arid in time at the ordinary temperature. 
Uhe prowth of the crystals is more rapid the higher the 
temperature of annealing, and the greator the deformation 
tho tfao has undergone. Under slight shook the largo 
individual crystals composing oast zme become striated, 
ttns effcot being produced even by removing the ingots 
from moulds, if speoial care is not taken. The beat 


; J Y'P T ° v ' n Vproperties oj -. [Aluminium- 

20 296 W A ' Neubur 8 er - Elektrochem. Zeits., 1914, 

Air/mso with 9—12 per cent. Co improves aluminium, 
but it is still deficient in mochanioal strength owing to 
tho coarse crystalline structure. This defect can be 
overcome by addition of a small proportion of tungsten 
or molybdenum, yielding alloys having a tensile strength 
three times that of pure aluminium. Tho best results are 
obtained with: W 0-8-1-2 and Co 8-10 per cent., or Mo 
j. . P° P 61 ' “it- The forging and rolling qualities 
dimmish and the tensilo strength inoreases with increasing 
content of tungsten (or molybdenum) and oobalt. The 
alloys containing tungsten are somewhat harder than 
those containing molybdenum.— A. S. 


Cerium and its alloys ; Preparation of -. M. Moldon- 

hauor. Chem.-Zeit., 1914, 88, 147. 

Cerium fluoride is more suitable than the other halides or 
the oxide for the preparation of oerium alloys by reduction 
An alloy containing per cent, about 86 Co and 12 Ca 
waR obtained from a mixture of cerium fluoride and 
calcium (10 per cent, more of tho latter than the amount 
required for reduction). Tho yield was improved by 
covering the compressed mixture with a layer of 
calcium fluoride; a glass tube, passing through this layer 
served for tho introduction of the ignition mixture 
and magnesium ribbon. Alloys of Ce-Fe, free from 
calcium, wore obtained from mixtures of cerium fluoride, 
feme oxide, and calcium. By substituting alumipium 
for calcium in this mixture, a 60 per cent, yield of an alloy 
containing per cent. 25-3 Ce, 62-5 Fo, 10-2 Al, and 1-2 Si, 
was obtained. This product showed similar properties 
to those of tho commercial iron alloys.—L. E. 


foundry plant and machinery. [ Die-eastings .] J. Horner, 
Engineering, 1914, 97, 144—146. 

Die-casting or casting under pressure in steel moulds, 
is adopted for nuiking intricate parts which would bo 
expensive to cast in sand, to stamp in dies or to maohine. 
The accuracy of castings having holes, screw-threads, 
teeth, etc., is as great as with nrdinaiy machined parts. 
Only white-metal alloys are suitable. These may contain 
Zn 60—80, Bn 6—30, Cu 2—20, Al 2—6, and Sb 1—6 
per cent. A considerable range of alloys is thus available. 
Those alloys are not us strong as bronze or cast iron, 
but parts made of the latter can be oast in. In the following 
example, Hob. I and 2 are suitable for ordinary work in 
place of brass, No. 3 is harder and No. 4 harder still. 



No. 1. 

No. 2. 

No. 3. 

No. 4. 

Zinc . 

Tin. 

per cent. 
78 75 

14 76 
6-26 
6-25 

g 

per cent. 
78-8 

12-0 

10*8 

8-4 

per cent. 
46-2 

80-8 

204 

2-6 

Aluminium .... 

Lead . 

Antimony ...... 


Gas furnaces may be used for melting tho metal, the pot 
being covorcd to prevent oxidation, and the metal foreed 
through a tube and nozzle into the moulds. A pressure 
of 80—120 lb. per sq. in. is applied by means of a hand- 
lever.—A. T. L. 


Combustion-analysis by means of tellurium dioxide. Glaueer. 
Bet XXIII. 
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Patents, 

Alfee/ or iron ,* Process for manufacturing -. G. 

Tischenko and H. Paulson, 81. Petersburg. Eng. Pal. 
27,147, Nov. 28, 19J2. 

Pure gaseous or vaporised hydroi-arlnins are fttssed, 
by auction or pressure, into eleotrolvtieally-refined iron 
until the metal is carburised to the required degree, the 
operation being preferably effected in a closed, electric 
furnace.—W. K. F. P. 


[Iron and steel.] Wire; Annealing -. M. Woods, 

Warrington. Eng. Put. 10.215, April 30, 1913. 

In an apparatus of the kind having n seal of sand or other 
powdery material at one or both ends, provision is made 
whereby the sand, etc., carried away from the seal by the 
moving wire is collected in a scaled trap and conveyed 
hark to its original posit ion.—W. K. F. P. 


S'/' el; Method of treating -. A. .7. Rossi, Niagara Falls, 

N.Y., Assignor to The Titanium Alloy Manufacturing 
(Jo., New York. U.S. Pat. 1,084,03(1,* dan. 13, 1914. 
Amu addition of sufficient carbon to impart the required 
degree of hardness, titanium and manganese are added 
to prevent undesirable brittleness. 'File finished steel 
contains Ti less than 0 50 and Mn less than 0-00 pci 
rent. -W. E. F. P. 


Steel; Method of refining ——. K. Huniliert. Fr. Pat 
401,459, Aug. 18, 1913. 

'Phk refining is effected in two stages; in the second ft* age, 
slag (containing lime, carbon, silica and a little fluorsjiai) 
is used, and when the metal is tapjied, the whole 
or a jiart, of this slag is left in the furnace. Iron 
oxide or other oxidising agent is added to oxidise the 
calcium carbide which has been formed and the heat 
of this reaction serves to improve the fluidity of the 
slag. The steel from the Bcssemei converter, or the like, 
is now introduced on top of the slag, whereby energetic 
dephosphorisation is effected whilst the metal is descending 
through the molten slag. After about JO mins, dephos¬ 
phorisation is practically complete ; the slag is removed 
and fresh slag introduced for the second state of the 
refining.—A. 8. 


Steel alloy for electric dynamos. W. Itiibcl Fr. Pat. 
481,704. Aug. 22, 1913. Under Int. Conv.. Aug. 27, 
1912. 

The alloy, of high electric resistance, is comjMJsed of iron 
and metals of sjieeilic gravity less than iron, such as 
aluminium and magnesium.--- H. N. 


Iron, free from earhon ; Method and means for the pro¬ 
duction of - direct from ore. s, even of a refractory 

■nature. R. P. Pictet. Kr. Pat. 481,895, Nov* 8, 
1912. 

A blast furnace of the usual type working with hot blast, 
is provided with a second lower set of tuyeres, through 
some of which earlwm monoxide is supplied, and through 
the others air enriched with oxygen. The carlsm supplied 
to the furnace with the ore is regulated cither to be only 
sufficient just to reduce the iron oxide, or to give the iron 
a desired carbon content. The mass which enters the 
zone between the two sets of tuyeres thus contains only a 
predetermined amount of carbon. In this zone the iron 
and the slag are melted by the heat of combustion of the 
carbon monoxide supplied through the lower set of 
tuyeres, tho proportions of carbon monoxide and oxygen 
being regulated according to the refractory nature of the 
gangue. The molten metal and slag are run off by different 
apertures from the crucible situated below the lower set 
of tnytoea. The iron in the crucible may be further 
refined by blowing air through it, or suitable additions. 


such as chromium, vanadium, nickel, etc., may be made 
before tho metal is run off.—T. 8t. 

{Steel. | Armour plate. Soc. Anon, des Aci6ries et Forges 
dc Firminy. Fr. Pat. 482,087, Nov. 13, 1912. 

Thk steel preferably contains:—C 0-450 to 0-750, Mn 
under 0-700, Ur 1-80 to 2-80, Ni 2 to 4 per cent. There 
may be also less than 2-5 per cent. Mo, W and V. After 
forging, the plate is heated to 775°—900° C., and 
quenched; heated to 550°—675°U., and quenched; 
heated so that the temperature falls uniformly from about 
850“ C. at the face, to below 700° O. at the back, and 
quenched ; reheated to below 500° C. The face may be 
very superficially hardened by covering it with potassium 
ferrneyanide during the heating operations. ~T. 8t. 


j Steel .] Armour plate ; Face-hardened -. Soe. Anon. 

<les Aeieries et Forges de Firminy. Fr. Pat. 482,201, 
Nov. 18, 1912. 

Tiik steel employed contains :—O 0150 to 0-250, fr 0-900 
to 2-500, Ni 4-50 to 8-50, Mn under 0-800 per cent. All or 
part, of the chromium may be replaced by tungsten, 
molybdenum, and vanadium. Hardening of the face to a 
depth of more than 15 mm. is brought about during the 
heat treatment by means of potassium ferrocyanide. On 
h-ating the plate before the last quenching, the back of 
the plate is heated to a slightly lower temperature than 
the face. As a final operation the plate may In* reheated 
to a temperature below 500° <\— 1 T. St. 

Ferro-chromium arid pure chromium ; Electrometallurgical 
manufacture of —— and other metals, from metallurgical 
slags free from iron. f. A. Keller. Fr. Pat. 481,098, 
Oct. 21, 1912. 

Ferro-chromium or ferro-manganese alloys are produced 
by keeping the* amount of reducing agent at a low amount, 
so that an oxidising slag is obtained in which iron is 
practically absent, and a slag rich in chromium or man¬ 
ganese oxide is formed. By the reduction of these slags, 
the pure metals may be obtained, or by the addition of the 
slags to the original ore, alloys rich in chromium or man¬ 
ganese may Is- produced.—B. N. 

Ores; Treatment of -. Minerals Separation, Ltd., 

London. From A. H. Higgins, New York. Eng. Pat. 
27,323, Nov. 27, 1912. 

The recovery of metalliferous material from ores is effected 
partly by froth-flotation and partly by treatment with 
solvents. The two processes are applied successively or 
simultaneously, the solvent, in the latter case, being the 
medium in which the mineral-bearing froth is produced. 
In cither ease the ore or concentrate may be roasted or 
otherwise treated to render any desired portion soluble. 
In tho application of the process to lead-bearing ores (e.g., 
lead-zinc sulphides) claim is made for the use of ferric 
chloride (in hot solution) for dissolving the lead con¬ 
stituents.— W. E. F. P. 


Ore concentration [froth-flotation]; Apparatus for -. 

W. Broadbridge and A. f. Howard, Assignors to Minerals 
Separation, Ltd.. London. U.K. Pat. 1,084,198, Jan. 13, 
1914. 

A series of agitating- and aerating-vessels arranged in 
sections and operated in conjunction with a series of 
spilzkasten. Each agitation section has a high-level 
outlet (provided with pulp-directing baffles) to the 
adjacent spitzkoaten; and each of the latter a low-level 
outlet to the first agitating-vessel of the next section. 

—W. E. F. P. 


Tungsten ; Manufacture of f!. Gladitz, London* 
Eng. Pat. 27,859, Dec. 3, 1912. 

Claim is made for a 11 fluffy ” variety of tungsten prepared 
as follows :•—-Tungsten ore. freed from pulphnr, arsenic, etc., 
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by roasting, in finely ground and “ dissolved in a known 
manner in ammonia.” The solution of ammonium tung¬ 
state is filtered and sufficient distilled water added to 
reduce the sp. gr. to between 1-06 and 1-03 (preferably 
1-05), after which the liquid is allowed to flow, from a 
capillary burette, at the rate of 1000 e.o, in 780—900 (pre¬ 
ferably 840) seoonds, into twice its volume of boiling 
hydrochloric acid (8-7° B., ep. gr. 1-066), which is kept 
agitated by means of superheated steam. The tungsten 
trioxide so produced (which is Btated to be flaky and free 
from colloidal and granular forms) is dried, sifted through 
a fine sieve and reduced, bv means of hydrogen, in nickel 
trays which are propelled through a long nickel tuba sub¬ 
jected to a progressively increasing temperature (20° to 
850' C.) for about 3 m. oi its length and not heated for the 
remaining 2 m.; the arrangement is such that the charge 
attains its maximum temperature in about 4} hours and 
cools during about 3 hours, a sudden fall in temperature 
occurring immediately after the maximum has been 
passed.—W. E. F. P. 


Tungsten; Process for fusing -. Siemens Brol hers and 

Co.. Ltd., London. From Siemens und Halske A.-G., 
Berlin. Eng. Pat. 10,369, May 2, 1913. 

This metal is fused in an atmosphere of inert gas in an 
electric arc furnace the crucible of which is lined with 
compressed jstwdered tungsten, the molten metal forming 
the anode. The tendency of tungsten to form bubbles is 
prevented by the addition of about 1 -7 per cent. of thorium 
oxide.—W. R. H. 


Metallic sheets ; /Voces',, of an d means far galvanising or 

mating -. H. Folland, T. A. Morris, and W. 

Griffiths, Glanamman, Carmarthen. Eng. Pat. 29,801, 
Dec. 27, 1912. 

The (thin) motal sheet is passed, at one operation and in 
one bath, through a flux, any desired metal, and molten 
zinc, in succession ; the flux and the zinc are floated upon 
the " desired metal ” at opposite ends of the bath and are 
retained n position by partitions extending from the upper 
part of the apparatus to different levels in the bath. (Re¬ 
ference is directed to Eng. Pats. 7332 of 1892, 2609 of 
1903 and 5668 of 1910; this J., 1893, 360; 1910, 1392). 

—W. E. F. P. 


Manganese-brass, manganese-bronze, and similar alloys; 

Manufacture of -. F. Meusler, Dillenburg, Germany, 

and The British Mining and Metal Co., Ltd., London. 
Eng. Pat. 1092, Jan. 14, 1913. 

The manganese is added in the form of a Mn-Al-Cu alloy 
(Mn 18—30, A1 5—16 per cent.), which is incorporated 
with the copper before the addition of the zinc.—W. R. S. 


Metals and metal oxides; Process for preparing -, 

in a minutely ditided state. H. East, Berlin. Eng. Pat. 
5212, March 1, 1913. Addition to Eng. Pat. 19,006, 
Aug. 19, 1912 (see Ger. Pats, 256,962 and 263,648; 
this J., 1913, 426, 1011). 

Claim is made for the employment of metallic salts of 
aromatic nitro-carboxylio acids, in place of those of nitro- 
phenols originally specified; and for the admixture, 
with either, of a volatile, inorganic salt (e.g. of ammonium) 
to modify the fierceness of the combustion.—W. E. F. P. 


Electroplating ; Apparatus for -. G. P. M. I/-e and 

W. A. Brame, London. Eng. Pat. 13,747 of 1912, 
date of appl., Jan, 13,1913. 

Th* oonveyor, for transporting the material by means of 
cross rods, is arranged to run on opposite Bides of the vat, 
and an inclined supplementary conveyor is provided for 
transportation of material from one vat to another, this 
latter oohveyor, operate* by insulated chain wheels, 


being made to travel fftster than tho former. The supple¬ 
mentary conveyor has carriers furnished with displaceable 
stops to allow the oarriers to pick up the oross rods, the 
stops then resuming a normal position and hooping the 
cross rods in place. The latter arc carried on the main 
conveyor by brackets or oradles. The vat is provided with 
agitating, heating and filtering means, and an arrangement 
for imparting partial or complete rotary motion to the 
work. Several rows of anodes may be employed, with 
moans for applying a higher voltago to the first than to the 
remainder of a sot.—B. N. 


Vopptr; Process of electrolytic production of -. N. V. 

Hybinette, Christiania, Norway. U.8. Pat. 1,084,150, 
Jan. 13, 1914. 

The metal is deposited from a solution containing both 
copper and iron salts, by adding an electrolyte containing 
largo quantities of ferric Balts to the cathode compart¬ 
ment of an eleotrolytio ooll and circulating tho solution 
through a filter from oathodo to anode.—W. E. F. P. 


(topper ; Process for welding -. H. Suzuki. Fr. Pat, 

401,688, Aug. 21,1913. Under Int. Conv., Feb. 15,1913. 
The surfaces I o bo welded are cleaned, polished and placed 
in contact, and then placed, with nr without an anti- 
oxidising material, such as ammonium carbonate or 
chloride, on a layer of wood charcoal in a closed vessel, 
which is heated externally. When they have reached 
the desired temperature, the pieces are withdrawn and 
hammered or rolled in tho usual way,—A. S. 


(topper and nickel; Process for soldering -. Autogen- 

work Sirius Gcr. m. b. H. Fr. Pat. 461,942, Aug. 27, 
1913. Under Int. Conv., Sept. 28, 1912. 

In joining together pieces, especially wires, of copper or 
nickel, the motal wiro used to facilitate the soldering, 
contains besides the phosphorus usually employed, also 
upto 5 per cent, of silver, cadmium, or bismuth, or mixtures 
of t hose metals.—A. 8. 


Ores ; Process for treating ■——. C. J. Best, Oakland, Gal, 
U.8. Pat. 1,084,600, Jan. 20, 1914. 

The finely subdivided ore is treated with a “ preparing 
solution ” containing potassium nitrale, nitric aoid, 
potassium permanganate, common salt, and sulphuric acid; 
it is thon roasted, and leached successively with solutions 
of: common salt, sulphuric acid, and manganese peroxide; 
or potassium nitrate, sal ammoniao (ammonium chloride), 
nitric acid, common salt, and sulphuric acid.—W. R. S. 


Furnace for refining metals. E. C. Wills, Frederick, Md. 

U.S. Pat. 1,084,991, Jan. 20, 1914. 

A horizontal rotatable cylinder (resembling a copper 
converter), provided at each end with an oil jet and an 
adjacent flue ; ouch flue has an air inlet and can be used 
for injecting blast or drawing off tho products of com¬ 
bustion.—W. R. S. 


Zinc ; Method of preventing the formation of “ zinc powder ” 

during the condensation of -. J. B. M. E. vuigner. 

Fr. Pat. 461,893, Nov. 8,1912. 

To free zinc vapours from oxygen and so prevent the forma¬ 
tion of “ zine powder,” lumps of calcium carbide or 
carborundum arc placed eifher in the condensers, or in a 
chamher between the furnace and the condensers.—T. St. 

Zinc; Manufacture of pure. -. H. 8pecketer. Fr. Pat. 

401,905, Aug. 26, 1913. Under Int. Conv., Sept. 7, 
1912. 

Impurities In the ore are separated before the zinc itself 
is liberated. By gradually beating the ore mixed with 
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reducing agent# in # suitable furnace, such as a rotary 
furnace, cadmium and toad are volatilised between 950° 
and 1000° C., and when, at about 1000° C., zinc begins to 
volatilise, the ohargo is transferred to the zinc furnace 

n Zinciferous material containing zinc chloride may 
hed with water, or the zinc chloride, with other 
volatile chlorides, may be volatilised by a preliminary 
heating. In this case the condensed zinc chloride is 
dissolved in water and the zinc precipitated as hydroxide. 

—T. St. 


Mrials ; Method for the extraction of useful - coni lined 

in metallurgical slags. J. B. M. E. Vuigner. Er. Pat. 
462,194, Nov. 15, 1912. 

The molten slags am subjected to the action of reducing 
agonts formed at temperatures much higher than those 
possessed by the slags on their discharge from furnaces. 
Reducing agents of special value are forrosilicon and 
calcium carbide. Slags containing eopjier or nickel are 
treated, as they loave the furnace, with forrosilicon ami 
sulphur (free or combined) in order to form a matte, j 
Slags containing zinc arc stirred with ferrowilicon tinder a 
layer of carbon. Poor or complex ores of zinc may l>o 
similarly treated after being brought into a state of fusion. 
The reducing agent may also lie formed in situ by running 
the molten slag into an electric furnace, and adding carbon 
and, if dosired, a little lime.—T. St. 


Condensation of vapours of volatile metals, especially of 

zinc vapour ; Process and apjtaratus for the -. F. (j. W. 

Timm, Hamburg, Gerinanv. Eng. Pat. 1701, Jan. 21, 
1913. Under Int. Conv., Feb. 20. 1912. 

See Fr. Pat. 451,495 of 1913 ; this J., 1913, 871.—T. F. B. 


Tunnel kilns or furnaces for tempering , cementation, and like 
processes. O. Richter, Stettin, Germany. Eng. Pat. 
11,632, May 19, 1913. Under lnt. Conv., Feb. 25, 1913. 
See Ger. Pat. 205,761 of 1913 ; this J., 1913,1161.—'T.F.B. 

Alloys resistant to the action of concentrated acids ; Jewess 

for making -. W. and R. Bo rollers. Fr. Pat. 

461,242, Aug. 9, 1913. 

See Ger. Pats. 205,076 and 265,328 of 1913 ; this J., 1913. 
1160.—T. F. B. 


Ores ; Process for reducing — to metals. J. A. McLarty. 

Fr. Pat. 461,399, Aug. 14, 1913. 

See U.S. Pat. 1,079,788 of 1913; this J., 1914, 31.—T.F.B 

Electroplating apparatus. G. P. M. Lee and W. A. Bra mo. 

Fr. Put. 461,565, July 12, 1913. 

See Eng. Pat. 13,746 of 1912 ; this J., 1913, 831.—T.F.B. 

Filter [for slimes]. U.S. Pat. 1,084,383. See 1. 

Vacuum drum filters for the concentration of precious metals 
and other applications. Fr. Pat. 461,346. See I. 


XL—EZECTRO-CHEMISTRY. 

Electrolytic chlorine at Mount Morgan, Queensland. Du 
Faur. See VII. 


Electrolytic reduction of carton dioxide and monoxide die- 
mined under prteeure. Flecker and Praia*. See VII. 


Patents. 


Alkali compounds; Electrolytic processes and apparatus, 

particularly applicable h> the proj «uto» 23~1913. 
Whito, London. Eng. Pat. 1935, Jan. Zi, 19U. 

The process is applicable to the electrolysis of sodium 
or potassium chloride or nitrate in non-diaphragm colls, 
in which the anode tubes each dip into a pocket or woU 
in the coll, the pockets being preferably formed of or lined 
with non-conducting material. Heat is applied locally 
by means of heating coils to portions of the electrolyte 
near to the anodes, and this part of the electrolyte is kept 
a bo vo the level of the electrolyte in the cell by the action 
of an exhaust pump. Tho portion of the electrolyte 
below tho anodes may be cooled by cold liquid flowing 
through a coil, or the cold electrolyte may be admitted 
at a point bolow the heating coils.—B. N. 

Electro-osmotic processes; Method of and apparatus for 

-. Ges. fiir Elektro-Usmose m. b. H., Frankfurt 

s/Main, Germany. Eng. Pal. 26,061, Nov. 13, 1913. 
Under lnt. Conv., July 21, 1913. 

In its passage to the anode, tho liquid holding solid matter 
in BUSfiension is caused to wash against as largo a cathode 
surface as possible, this end being attained by employing 
cathodes composed of lamin® spaced apart so as to divide 
the liquid into a number of streams.—W. E. F. P. 

Metallic objects ; Electrolytic cleansing of -. A. l^vy. 

Fr. Pat. 461,285, Oct. 24, 1912. 

The alkali cyanide eommoply used is replaced by potassium 
ferroevanido, and lime iB added to tho bath, the action of 
the efect.rolvto on tho metal of the anodes being thus 
prevented.—B. N. 

SejHiration of particles in suspension from gaseous bodies ; 

Utilisation of high tension electricity for the -. E. 

Mollcr. Fr. Pat. 461,370, Aug. 13, 1913. Uider Int. 
Conv., Aug. 13, 1912. 

The ionising non-metallie electrodes are arranged alter¬ 
nately with the non-ionising intermediate electrodes, 
and tho gas to lx* treated is passorl lietween them. Tho 
former electrodes consist of narrow strips of mica with 
serrated edges suppoitod betwoon conducting pioens, 
and forming a rod-like electrode, with its length at right 
angles to the direction of the gas, and so that the latter 
impinges on tho sorratod edges. Tho intermediate 
electrodes consist of smooth sheets, with their longitudinal 
dimensions transverse to but with their planes parallel 
to the direction in which the gas is moving. The ionising 
electrodes aro mountod on an insulated rod passing through 
a tubo closed by an insulating disc, and the gas which 
circulates in tho tubo is maintained electrically pure by 
passing it ovor an auxiliary ionising electrode in tne form 
of a ring mounted on the rod.—B. N. 

Furnaces ; Electric -. W. N. Crafts. Fr. Pat. 461,847, 

Aug. 8, 1913. 

See U.S. Pats. 1,069,923 and 1,069,924 of 1913; this J., 
1913, 915.—T. F. B. 

Electrically insulating sheets , plates, etc., from mica waste ; 

Process for making -. F. Bolling. Fr. Pat. 462,000, 

Aug. 29, 1913. Under Int. Conv., Sopt. 4 and 20, 1912. 
See Eng. Pat. 21,445 of 1912 ; this J., 1913,290.—T. F. B. 


Eledrolylic ap 


the clarification of sugar solutions. 
f.S. Pat; 1,084,556. See XVIL 


XU.—FATS; OILS; WAXES. 

Hydrogenated fate. 3. Leimdorfer. Seifeniieder-Zoit., 
1913,40,1317—1318. Cham. Zentr., 1914,1,304—305. 
Exnanmn* with pun hydrogenated fata, {tom which 
the eatalyat had naan owgpletely removed, indicated 
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that whilst the stearlo acid present therein was identical 
chemically with that contained in natural fats, the stearin 
of the hydrogenated fats differed in crystalline character, 
behaviour on exposure to light and heat, and other 
physical properties from the stearin of natural fats. 
Hydrogenated fats ohange in odour and colour when 
preserved even in a vaouum. Soaps prepared from them 
have an unpleasant odour and inferior lathering proportios. 
The speed of saponification of hydrogenated fats is greater 
than that of an analogous natural fat (tallow) under 
similar conditions. It is concluded that the stearin 
produced by hydrogenation is on allotropio modification 
of ordinary stearin, of greater reactivity.—A. 8. 


Glycerol; Determination of - in commercial glycerine 

and nap-lyes. M. Tortolli and A. Cecchereili. Chom.- 
Zeit., 1913, 37, 1505—1506. 1573—1574; 1914, 38, 
3—5, 28—31, 46—48. 

Thx results of the authors' experiments upon the estima¬ 
tion of glycerol in commercial glycerins lead thorn to the 
conclusion that the acetin method prescribed in the 
International Standard Methods 1911 (this J., 1911, 
556—558) gives low results and they advocate the adoption 
of the following modification of the Hohnor bichromato 
proccsB as boing more accurate and more rapidly earned 
out. The following reagents are required: 1. Pure 

potassium bichromate, small crystals. 2. Potassium 
bichromate solution, 74*564 grms. per litro. 3. Dilute 
bichromate solution. Solution 2 diluted with water 
to ten times its volume. 4. Ferrous ammonium sulphate, 
chemically pure, in small crystals: 2 grms. titrated with 
solution 3 should require 33-6—33*6 c.c. 5. Ferrous 
ammonium sulphate solution. 200 grms. are dissolved in 
water which has boon made slightly acid with sulphuric 
acid and the solution mado up to 1 litre : 10 c.c. should 
require 33*5—33*6 c.c. of the dilute bichromate solution. 
6. Silver carbonate. Projiarod as required by mixing 
4*9 c.c of A'/l sodium carbonate with 150 c.c. of a 0*5 ]»r 
cent, solution of silver sulphate. The precipitated silver 
carbonate is washed onco by decantation and is then 
ready for use. 7. Sasic lead acetate. A 10 per cent,, 
solution of load acetate is boiled with on excess of lithargo 
for 5 hours, tho volume being kept constant, and is then 
tutored hot.. 8. Sodium sulphate solution. 10 jier cent. 

9. Potassium ferricyunide solution. A 0*1 jier cent, 
solution which has been filtered through glass wool. 

10. Sulphuric acid. The concentrated acid diluted with 
its own volume of wator. A. Estimation of glycerol in 
crude glycerin, a. Preliminary test to determine approxi¬ 
mately the glycerol content. Alien! 5 grms. of tho samplo 
are mixed with 10 c.c. of distilled water and 5 c.c. of 
basio load acetate solution in a 100 c.c. glasB-stopporod 
flask, I ho mixture boing well shaken and allowod to stand 
for a few minutes. 10 c.c. of sodium sulphate solution 
are then added, tho volume of tho solution made up 
to 100 c.c. with water and, after being well shaken and 
allowed to stand for a short time, tho liquid is filtored 
through a dry filter paper. 10 c.c. of tho filtrate are placed 
in a flask of 250—300 c.c. capicity, mixed with a few drops 
of dilute sulphuric acid and then 50 c.c. of bichromato 
solution (reagent 2) and 50 c.c. of sulphuric acid (reagent 
10) are added. The mixture is boiled gently for fiftoen 
minutes over a direct flame and, after boing cooled, I 
the excoss of bichromate is titrated with the ferrous iron 
solution, b. Final estimation of glycerol. A quantity of ! 
the sample whioh will bo approximately equal to 5 grms. 
of glyoerol, is diluted with water to 250 c.o. in a graduated 
flask. 25 o.o. of this solution are treated with the pro- 
scribed quantity of silver earbonate in a glass-stoppered 
100 o.o. flask, and well shaken for 5—10 minutes. There¬ 
after 5 c.c. of basio lead aoetate are added, the mixture 
well shaken and allowed to stand for 2—3 minutss. 5 o.o. 
of sodium sulphate solution are then added and, after 
shaking, the volume is made up to 100 o,o. and the liquid 
filtered through a dry filter, the first 10 o.o. being rejected. 
26 o.o. of the filtrate are placed in the same flask as was 
used lor the oxidation in the preliminary test, the liquid 
being made add with 8 or 4 drops of sulphuric add (1 18 ), 
and then 4 grms. of potassium bichromate (reagent 1) 
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and 28 o.o. of water are added. After the bichromate is 
dissolved, 60 o.o. of sulphurio acid (reagent 10) are added 
and the mixture gently boiled over a free flame for 16 
minutes. 4 grms. of ferrous ammonium sulphate are 
added to the contents of the flask after those have cooled 
to room temperature and the excess of iron salt is titrated 
back with dilute bichromate solution (reagent 3). If the 
preliminary test has been properly carried out the titration 
should require between 25 and 30 c.o. of this solution. 
B. Estimation of glycerol in soap lyes. The amount of the 
samplo takon is increased so as t (give approximately, 
corresponding amounts of glycerol in tho test solution, 
and the lye is neutralised with aoetio acid before adding 
the clarifying reagents. Extensive tables are given, 
tho use of which avoids the tedious calculations which 
otherwise have to be made.—J. A 


Emulsions; Experiments on -. F. R. Newman. 

J. Phys. Chem., 1914,18, 34—54. 

Tux emulsions were prepared by shaking together the 
components, in most cases in a shaking machine in which 
the containing bottle was shaken np and down in a 
vertical plane at the rate of about 360 oscillations 
(amplitude about 2 ins.) per minute. For ascertaining 
tho nature of the emulsion, drops were placed on a glass 
plate and each stirred with a drop of one of the -com¬ 
ponents ; the drop of emulsion spread when the added 
drop was of the same nature as the external phase of the 
emulsion. In emulsions of benzene and water prepared 
with sodium oleatc, water was always tho external phase. 
Homogeneous emulsions were prepared containing respeo- 
1 tiveiy up to 0*5 per cent, and 80—90 per cent, of benzene 
by volume ; at intermediate concentrations the emulsions 
separated into a creamy upper layer and a watery lower 
layer. Homogeneous emulsions of nigh concentration could 
only be obtained by adding the benzene gradually. 
With 0*05 grm. of sodium oleate to 1 c.c. of water a stiff 
jelly could bo obtained with 99 c.c. of benzene; with 
0 02 grm. of sodium oleate only 98 c.c. of benzene could 
be incorporated. Using soap, sodium oleate, or caustio 
soda as emulsifying agents, olive oil and water always 
gavo emulsions of oil in water; tho supposed emulsion 
of water in oil obtained by Robertson (this J., 1910, 
888) was probably a “ cracked ” emulsion in which the 
appearance of the oil was changed by the presence of 
suspended solid sodium oleate, etc. For making emulsions 
of water in benzene, magnesium oleate gave the best 
results, especially in presence of a small quantity of sodium 
oleate; homogeneous emulsions were prepared con¬ 
taining 76—96 per cent, of water by volume. With 
magnesium oleate and sodium oiefik 1 , also, an emulsion 
of water in carbon bisulphide, containing over 94 per cent, 
of water by volume, was prepared, but was not so stable 
as tho emulsion of water in benzene, “ cracking" after 
3 days. In mixed paints water was found to be the 
intornal and oil the external phase. A homogeneous, 
stable emulsion of water in oil was obtained by shaking 
together 20 c.c. of raw linseed oil and 20 c.o. of water. 
The oil contained rosin, and it is concluded that rosin 
is usually the emulsifying agent in the case of mixed 
paints, since Pickering's work on insoluble emulsifiers 
(this J., 1008, 88) indicates that the pigments would tend 
to produce emulsions of oil in water bo far as they had 
any emulsifying action.—A. S. 


Lipoids of [ milk ] separator slime and their importance 
for the formation of milh fat. Laxa and Konecny, 
See XIXa. 

Patents. 

Catalytic reactions [hydrogenation of oik] .* Process of 

effecting -. 0. C. Hagemann, Yonkers, and C. 

BaskerviUe, New York. U.S. Pat. 1,083,930, Jan. 13, 
1914. 

The interacting materials (e.g. hydrogen and a fatty 
body) am brought into contact In the presence of thin 
leaves of nickel or other oatalytlc metal.—C. A. M. 
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Catalysera [for hydrogenating oils J; Proem* of preparing 

- and apparatus therefor. C. Ellin, Montclair, N.J. 

IJ.S. Pat. 1,084,202, Jan. 13, 1914. 

Thjc material is reduced in a cylindrical chanilier provided 
with conveyor*, with mean* for the introduction of heated 
hydrogen under pressure, for collecting and returning dust 
to the chamber, and for cooling the reduced substance 
and conveying it, without contact with the air, to the oil 
to be treated,—(5. A. M. 


Galalyser f for hydrogenating oil* | and process of making 
catalytic material. (J. Ellis, Montclair, N.J. U.S. Pat. 
1,084,258, Jan. 13, 1914. 

A catalytic agent for hydrogenating oils, etc., is prepared 
by attaching nickel or other metallic catalytic substance 
to the exterior of a non-porous pulverulent, laxly ( c.g. 
carbon), which may also Ik- catalytically active.—('. A. M. 


(HIy material ; Processes of hi/droycnoting -. C. Ellis, 

Montelair, N.J., U.S.A. Eng. Pat. 10,782, July 22,1913. 
Under lnt. Conv., July 23, 1912. 

See U.S. Pat. 1,040,532 of 1912; this J., 1912,1085.-T.F.B. 


Oily substances ; Process for ht/dnyennliny -. Ellis. 

Pr. Pal. 401,578, July 18* 1913. Under lnt. Conv., 
July 23, 1912. 

See U.S. Pat. 1,040,532 of 19J2; this J., 1912,1085.-T.F.B. 


Hydrogenated fat; Edible - , C. Ellis. Pr. Pat. 

401,047, Aug. 13, 1913. Under lnt. Conv., Aug. 15, 
1912. 

See U.S. Pat. 1,058,738of 1913; this .1., 1913,543.—T.P.B. 


4 \lanufudurt of petroleum soluble \< mulsijiablel in water. 
Pr, Pat, 401,538. fitt 11 a. 


Producing ylycerol-haUtycn-hydriv* and poly-oxy fatly acid 
esters, Eng. Pat. 14,767. Ere XX. 


XIIL—PAINTS j PIGMENTS; VARNISHES; 
RESINS. 

Rosin driers and other metallic resinales, M. Ragg. Farben- i 
zeit., 1913, 19, 309—311, 364—365, 420—422. Chem. 
Zentr., 1914, 1, 433—434. 

If a “ neutral resinato ” prepared by fusing colophony 
with tho requisite auantity of calcium hydroxide (cal¬ 
culated from the acid value of the colophony), be analysed 
by Fahrion’s method (treatment with a mixture of alcohol 
and petroleum ether and titration with alkali), a con¬ 
siderable quantity of free resin acid is frequently found 
and a basic resinalo is precipitated. Experiments showed 
that besides the known normal metallic resinales, well- 
defined basic resinates exist, which can be obtained either ' 
directly by fusing together the components or by the action i 
of alkali on the normal resinates. Mixed basic resinates j 
can also lie obtained. The following have been prepared i 
(Ao=the resin aeid residue. C 19 H 2 „-C0 2 ): 2Ae.Ca.CaO; 
Ao a Pb,PbO ; Ac a Zn,ZnO ; 2Ac 2 Zn,3ZnO ; Ac 2 2n,3Zn() ; 
AcjZn.lOZnO; Ae 2 Mn,4MnO,5AcNa ; 0Ae 2 Mn,2Mn(), 

4AcNa ; 2AcjMn,MnO; Ac,Mn.MnO; Ae 3 Mn,2MnO, 
Ao.Mn,2Mn,0 4 , 2MnO ; Ac i Pb,PbO,2Ac i Mn ; Ac a Pb. 
4PbO,Ac t Mn. The metallic salts of higher fatty acids, 
especially of the acids of linseed oil, behave m an analogous 
manner to the metallic resinates.—A. 8. 


Experiments on emulsions. Newman. See XII. 


Cl. XIV.—INDIA RUBBER, &u. IFeb. 28,1914. 


Patents. 

Paints, enamels and the like; Method of making -. 

A. 8. Ramage, Assignor to International Colour and 
Chemical Co., Buffalo, N.Y. U.S. Pat. 1,084,361, 
Jan. 13, 1914. 

A piument is mixed with less than 5 per cent, of its weight 
of a water-soluble metallic stearate soap, in the presence 
of water, a suitable paint-vehicle then added, and the 
mixture heated until water separates, after which the 
residual paste may be dehydrated by further heating. 
Or the soap may be precipitated by a reagent, tho mass 
heated, and the water displaced by a suitable paint 
vehicle.—(\ A. M. 


Paint; Rust-preventing -. H. Howard. Fr. Pat. 462,148, 

Sept. 3„ 1913. 

So-called “red mud,” the insolublo residue left whon 
bauxite, (preferably red French bauxite, is treated with alkali 
for tho manufacture of sodium aluminate, and containing 
as essential constituent, an insoluble double silicate of 
sodium and aluminium, is mixed with a suitable oil 
to form a paint, which is stated to prevent the rusting 
of iron and steel.—A. S. 


Gum resins, especially kauri gum : Prm'css and apparatus 

for the lrcuf,mcnt of -. F. V. Raymond. Fr. Pat. 

462,125, Aug. 27, 1913. 

For removing tho outer crust of low-grade gum from 
lumps of kauri gum or other gum-resins, the material is 
conveyed on an endless band through a receptacle, in 
which it is subjected to the action of sand blasts delivered 
through movable divergent nozzles. Jets of air, steam, 
etc., may be used in addition to the sand blasts. The 
apparatus for carrying out the treatment is described and 
illustrated in detail,—A. 8. 

Paint [rust-preventing], H. Howard, Boston. U.S. I’at. 
1,084,884, Jan. 20, 1914. 

See Fr. I’at. 462,148 of 1913; preceding.-T. F. B. 

Disazo dyestuffs especially suitable for muking lakes. Fr. 
Pat. 461,644. See IV. 


Manufacture, of basic insoluble carbonates [basic magnesium 
carbonate and while lead]. Fr. Pat. 461,397. See VII, 

XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber ; Determination of the total sulphur in -. Utz. 

Gummi-Zeit., 1014, 28, 631—632. 

A review of some of the methods which have been pro¬ 
posed for the determination of total sulphur in vulcanised 
rubber. (Janus’ method gives the best results but require* 
special apparatus. The rapid method of Kaye and Sharp 
(India-Rubber J., Dec. 7, 1912, 5) when tested with 
different kinds of vulcanised rubber gave results in fair 
agreement with those obtained by the more tedious 
method of Frank and Marckwald (method b, Lunge-Berl, 
Ukem.-techn. Untersuchungsraethoden, 6 Aufl., III. Bd., 
8. 858), and the author recommends it for technical 
purposes. It is carried out as follows :—0-26—0-5 grm. 
of the liuoly-divided sample is intimately mixed with 
5 parts by weight of pure zinc oxide and 4 part* of potas¬ 
sium nitrate in a porcelain cruoible, a thin layer of zinc 
oxide is distributed over the mixture, and the covered 
crucible is carefully heated. When the reaction begins, 
the flame is removed for a time, and subsequently the 
crucible is heated with the full flame for 5 mins. After 
cooling, the contents of the crucible are dissolved in dilute 
hydrochlorio acid, and the sulphur precipitated a« barium 
sulphate.—A. S. 
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Patents. 

Indiarubber; Coagulating and curing of -. E. J. 

Byrne, London. Eng. Pat. 849, Jan. 11, 1913. 

The latex is dolivenfl on to a rotating drum, endless band, j 
or the like, from a trough above. One side of the trough is j 
separate and adjustable in end guides, thus forming a j 
slot of variable width and of a length equal or nearly 
equal to the width of the drum, and oponing on its outer j 
side on to an inclined shoot with end flanges, from the i 
end of which the latex drops on to the dram. Tho latex , 
may be forced through tho slot by air pressuro, and to j 
prevent it overflowing from tho top edge of tho trough, 1 
the latter may bo provided with a suitable overflow pipe. 
The shoot may bo hinged so as to allow its free edge to rise 
as the thickness of the rubber on the dram increases. 
On tho rear side of tho drum, a heat radiator is provided 
for delivering hot air under pressure on to tho coagulatod 
Iatox, thus effecting partial drying before it again roachos 
tho delivery shoot.—15. N. 


Rubber; Process of purifying • -—. 0. E. Amjuotil. 

Fr. Pat. 462.156, Nov. 14, 1912. 

The crude rubber is dissolved in a chloro-derivativo of 
othylono or of othane, and tho comjwiratively fluid solution, 
after removal of the insoluble impurities, is run into a 
vessol containing alcohol, or is eva|w>rated. in order to 
separate tho dissolved rahlier. The most suitable solvent 
is trichloroethylene; other compounds mentioned are 
di- and |>er cblorocthylene and tetra- and jjentft-chloro- 
ethane.—A. S. 


Caoutchouc substance and process of making name. F. 
Hofmann, ('. Cotitelle, K. Moisenburg, and K. Delbriiok, 
Assignors to Farbenfabr. vorm. K. Bayer und Co., 
Ellsirfeld, Germany. U.S. Pat. 1,082,522, Doc. 30,1913. 
An alkyl derivative of orythrene, which has at least 
one substituent containing more than one atom of carbon 
(r.f/., an cthyl-erythrene), in js»lymerised until a product 
is formed which is insoluble in alcohol but soluble in 
bcimmo.—T. F. B, 


Caoutchouc ; Manufacture of synthetic -. A. Heino- 

mann. Fr. Pat. 401,232, Aug. 9, 1913. Undor Jnt. 
Conv., Aug. 12, 1912. 

See Eng, Pat. 18,506 of 1912 ; this J., 1913, I022.—T.F.B. 


XV.—LEATHER; BONE; HORN; GLUE. 

Leather analysis , Change in methods. {Glucose deter - 
mination.) J. Amor. Leather Chem. Assoc., 1914, 9. 
2—3. 

The revised method for the estimation of glucose in leather 
extracts adopted by tho Amer. Leather Chemists Associa¬ 
tion. 200 c.c. of leather extract are mixod with 25 c.c. 
of a saturated solution of normal lead acetate in a 500 c.c. 
flask, shaken frequently during 5—10 rains., and filtered. 
Excess of solid potassium oxalate is added to the filtrate 
which is again filtered after 15 mins. 150 c.c. of the 
filtrate are boiled in a 600 c.c. Erlenmoyer flask with 
5 c.c. of concentrated hydrochloric acid under a reflux 
condenser for 2 hours. After cooling and neutralising 
with anhydrous sodium carbonate, the solution is made 
up to 200 c.c., and filtered till clear. 25 c.c. of oopper 
sulphate solution (34-639 grins, of the crystallised salt 
per 500 c.c., filtered through asbestos) and 25 c.c. of alka¬ 
line tartrate solution (173 grms. of Rochelle salt and 50 
grms. of caustic soda per 500 o.c., filtered through asbestos 
after standing for 2 days) are plaoed in a 400 o.o. beaker 
and 50 o.c. of the clear neutral solution added, heated 
to boiling in exactly 4 mins, and boiled for 2 mips The 


precipitate is collected immediately on asbestos, without 
diluting, washed with hot water, alcohol, and ether, and 
weighed as cuprous oxide after drying for 30 mins, in the 
water oven. The quantity of glucose is ascertained from 
Munson and Walker's tablo (Bull. 107, Rev., U.S. Bureau 
of Chem., 243 ; also this J., 1906, 656).—D. J. L. 


Patents. 

Tanning; New method of - and production of new 

tanning agents. Badischo Anilin und Soda Fabrik. 
First Addition, dated July 31, 1913 (under Int. Conv., 
May 17, 1913), to Fr. Pat. 443,730, May 11, 1912 (this 
J., 1912, 1045). 

The products obtained by the interaction of formaldehyde 
and aromatic hydroxy compounds specified in the chief 
| patent may be replaced by other aromatic hydroxy* 

■ compounds, soluble in water, of a non-cryBtalline character 
1 and oapablo of precipitating gelatin solutions. Thny are 
1 characterised by the prosoncc, in tho molooulo, of two 
; or more aromatic nuclei containing at most one hydroxy 
group each and united by one or moro plurivalent atoms 
or atomic groups. They must also contain one or more 
salt-forming acid groups in addition to tho hydroxy 
i groups. Example 1. Tno limed and prepared skin is 
suspended in a 2-5 per cent, aqueous solution of sul* 
i phonatod dimethyldiliydroxysulphobenzido neutralised 
until only moderately acid. 'The solution is gradually 
strengthened and the skin is tannod in about 10 days. 

, Sodium chloride may also he added to tbo liquors and 
! tanning may bo carried out in tho drum. After tanning, 
the loather is neutralised and is of a white colour. The 
j tanning agent is pre[wired by stirring 50 kilos, of dimethyl- 
i dihydroxysu!phonon7.ido, obtained by heating o-eresol 
| with sulphuric acid, with 200 kilos, of fuming sulphuric 
j acid (23 per cent. S0 3 ) until the product becomes soluble 
! in water. The mixture is then poured on 200 kilos, 
j of ico and excess of sulphuric acid removed by lime or 
; baryta. The solution thus obtained is used either at once 
j or after concentration. Example 2. The product obtained 
] by the action of sulphur chloride on tho sulphonated 
! produot of crude cresol is partly neutralised with caustic 
j soda and water is added to make a 5 per cent, solution 
j which constitutes a tanning liquor and is used according 
; to the usual methods. Example 3. 100 kilos, of thio* 
naphtholsulphonio acid B, obtained according to Ger. Pat. 
50,077, is dissolved to make a 5 per cent, solution and used 
as a tanning liquor according to the above methods. 

—D. J. L. 


Colloids ; Method of rendering - insoluble. P. Mercier, 

Fr. Pat. 461,287, Oct. 24, 1012. 

Colloids such as gelatin, casein, albumin or blood serum 
are rendered insoluble, apart from any aotion of light, 
by adding to them together or separately the following 
substances. Chromates or bichromates with a reduoing 
agent used as a photographio developer such as metol, 
quinol, pyrocatecnol, ferrous Balts (acidified or mixed 
wjth alkali Bulphites to restrain their reducing properties), 
resorcinol or an alkali sulphite or bisulphite. The reduo- 
! tion is carried out so slowly that the oolloid may be used 
for moulding or other purposes. Trioxymothylene may 
also be used if an alkali sulphite or metabisulphite is 
| added to accelerate its transformation into formaldehyde 
which will render tho colloid insoluble.—D. J. L. 


Leather ; Process for treating iron-tanned -. J. Systran 

and K. von Vietinghoff. Fr. Pat. 461,103, Oct. 21,1912. 
See Ger. Pat. 256,350 of 1911 and Eng. Pat. 21,175 of 
1912; this J., 1913, 438, 618.—T. F. B. 


Tanning preparations; Soluble -. Badischo Anilin 

und Soda Fabrik. Fr. Pat. 461,746, Nov. 6, 1912. 
See Eng. Pat. 24,982 of 1012; this J., 1013, 919.—T. F. B. 
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XVI.-—SOILS; FERTILISERS. 

Nitrate content* of arable soils ; Nature and amount of 

the fluctuations of the -. E. J. Russell. J. Agric. 

8ci. f 1014, 6, IS—57. 

The amount of nitrate in arable soil fluctuates regularly, 
but in the authors experiments it rarely exceeded 0 parts 
per million (28 lb. per acre for a depth of 18 ins.) for sand, 
23 parts per million (115 lb. per acre) for loam, and 14 
parts per million (60 lb. per acre) for clay. These figures 
do not refer to heavily dunged land, where it rore to 37 
juirts per million on loam. The principal accumulation of 
nitrate appeared usually to take place in late spring or 
early summer. After this there was very frcquenl ly a loss, 
but in hot dry autumns [e.g. 1911) the accumulation 
sometimes continued till September. During winter loss 
of nitrate took plate, which was more marked in wet 
than in dry winters. The fluctuations in nitrate content 
were most pronounced on loams. Clays lost, less in winter 
but gained more in summer, while sandy soils lost a fairly 
large amount in winter without accumulating a great deal 
in summer. The main cause of loss in winter apjiearcd 
to be leaching and not denitriliciition. On comparing 
cropped with fallow land, it was found that the fallow was 
richer in nitrate during the late summer, even after 
allowing for that taken up by the crop, in fart there was 
no ovidoneo that any nitrate formation took place during 
the period of growth of the crop, even though it might 
lie in rapid progress on adjacent fallow land. The data 
to hand did not, however, enable any definite conclusions 
to be drawn ns to the influence of the growth of crop on 
the rate of nitrate production. The rapid rise in nitrate 
content in the spring lagged for some time behind the 
arrival of the warm weather, and there were indications 
of greater bacterial activity in early summer than later 
on, which was in accordance with Ihe author’s views on 
the soil population (see this J., 1913, 1130). In general 
it was found that as the supply of nitrate was an important 
factor in crop growth, those factors which determine the 
accumulation of nitrate played a great part in determining 
crop production. Heavy winter rainfall tended to reduce 
crops, while hot dry summers followed by dry winters 
wore favourable to growth.—W. H. J*. 


Acid and alkaline peats ; The humus of -. J. A. 

Hanley. J. Agric. Sci., 1914, 6, 03—76. 

TnE author has attempted to devise a method for dis¬ 
tinguishing chemically between normal or alkaline jieats, 
and acid peats. The former are usually fertile, while the 
latter are usually non -fertile peats from lings, motes, etc. 
}n ordinary soil analysis the total humus is estimated by 
decomposing the humates with dilute hydrochloric acid 
and then extracting the “humic acid” with ammonia. 
A great deal of the humus even from alkaline peat, is 
however capable of being extracted by ammonia without 
previous acid treatment and the proportion of the whole 
does not. give any idea of the nature of the soil. It was 
found on analysis that all soils containing no calcium 
carbonate were acid to litmus and no soil containing 
calcium carbonate gave an acid reaction. Determination 
of the amount of nitrogen extracted from the peat by 
ammonia before and after treatment with acid did not 
load to any more reliable information as to the nature of 
the soil, but the use of caustic soda instead gave more 
significant results. The readily available proteins as 
measured by the yield of ammonia on hydrolysis with 
20 per cent, hydrochloric acid were very low in normal 
peats and practically nil in acid peats, so that this method 
would not serve to give a clear differentiation. The most 
valuable method tested by the author, and the one most 
in agreement with the known fertility of the soils tested, 
vu the determination of the amount of sugar inverted 
on boiling a 1*25 per cent, solution (100 c.c.) of sucrose 
with ft suitable quantity (2—10 grins.) of the soil for 
2 hours. The alkaline soils always gave much less cuprous 
oxidt than the acid soila, and treatment with acid in¬ 
variably led to an increase in the inverting power of a soil, 
even after most careful washing,—W. H. P. 


Iron pan; The solution and precipitation of iron in the 

formation of -. C. G. T. Morison and D. B. Sothers. 

J. Agric. Sci., 1914, 0, 84—96. 

“ Iron pans ” may vary from 10 to (JO cm. in thickness ; 
] they consist mainly of ferrio and aluminium hydroxides 
with silica and varying amounts of organic matter; it 
i is yellowish brown to black in colour. The authors 
I attribute them to the formation of colloidal humus 
compounds of iron and aluminium which are carried 
down into the soil and there precipitated by soluble salts, 
i by loss of water or by change of baacs. FiXperiraents which 
| show that peat though a strong reducing agent is not 
capable of reducing lerrio to ferrous oxide, or to form 
i from ferric oxide a solution of ferrous humate. In the 
! presence of water, however, peat will remove consider- 
able quantities of minerals, especially ferric oxide, 
aluminium oxide and lime, as colloidal suspensions, which 
are not very sensitive to changes in concentiation. Evapor¬ 
ation to dryness destroys to some extent their capacity 
for susjiension. The order in which the minerals are 
removed from the upper layer of what ultimately becomes 
1 bleached sand is lune, alumina, ferric oxide.—W. H. P. 


1 Soils ; Firrous iron in -. C. G. T. Morison and H. C. 

Doyne. J. Agric. Sci., 1914, 0, 97—101. 

In the extraction of soil with acid the organic matter 
present is capable of reducing the ferric salt formed 
by the action ol the acid on insoluble ferric compounds 
in the soil. Such a method of treatment will therefore 
i lead to incorrect results ki determining ferrous iron in 
soils, and it is in fact improbable that ferrous iron exists 
in normal soils to any extent. It is also very improbable 
I that ferrio iron is present in the normal soil solution, 
: since 100 grins, of soil will remove all the iron from 200 c.c. 
; of A/200 ferric chloride.—W. H. P. 


Soils ; Selective adsorption by -. E. G. Parker. J. 

Agric. Research, 1913, 1, 179—188. 
j Soils adsorb dissolved salts from solution and also 
; remove one ion to a greater extent than the other. The 
i presence of soil bases (lime, magnesia, etc.) in solut ion after 
J parsing a neutral salt (of potassium for example)) through 
a soil is attributed to selective adsorption of the cation, 
rhlorine ions are ranch loss rapidly adsorbed from solution 
! by soils than jotassium ions, and the selective adsorption 
! of potassium from potassium chloride increases with the 
j concentration of the salt solution up to a certain point 
and then remains constant. The percentage of the 
■ potassium removed from a potassium ehlorido solution 
1 increases asymptotically as the concentration of the 
1 chloride is diminished, adsorption being practicnlly 
complete at low concentrations. In goneral, the selective 
J adsorption of potassium is greater the smaller the soil 
jmrtieleH. The presence of sodium nitrate increases 
| the adsorption of potassium from potassium chloride 
j when t here is over 37*5 grins, per litre present, but decrea see 
j at lower con cent ration a. Monobasic calcium phosphate 
has practically no effect.—W. H. P. 


I Surface of soils; Determination of -. J. A. Hanley. 

I J. Agric. Sci., 1914, 0, 58—62. 

i The author compares the total surface of different soils 
j by measuring the amounts of adsorbed methyl violet 
i on 5 grms. of each soil, which are in equilibrium with 
the same methyl \iolet solution. The equilibrium 
solution should contain about 0*05 per cent, of the dye, 
and this involves testing each soil with a range of about 
four solutions whose initial known strength is greater 
in the case of clays than in the case of loams, and 
again smaller in the case of sands. From comparisons 
(accurately made with Nessler glasses) of tie two 
equilibrium solutions nearest to the standard with the 
standard (0 05 per cent.) itself, it is easy to deduce the 
amount of adsorbed dyestuff which would be in 
equilibrium with the standard solution.—W. H. P, 
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Experiment* on emulsions, Now mm. See XII. 

Effect of different manures on the time, of ripening of sugar 
cane,. Taylor. See XVII. 


Excessive leaf growth of the bed. Vivien. See XVII. 


Purification of vinasse from beetroot distilleries. Muntz 
and Lain6. See Xtftll. 


Patent. 

Manure from vinasse; Process for obtaining a non - 

hygroscopic -. H. Stoltzenberg, Breslau, Germany. 

Eng. Pat. 14,884, June 27, 1913. 

See Fr. Pat. 409,872of 1913 ; this J., 1913,1165.—T. F. B. 


XVII.—SUGARS ; STARCHES; GUMS. 

Sugar cane; Experiments with - at Sabour (India) 

J. Character and quantity of fibre in different varieties. 
11. Effect of different manures on the time of ripening of 
cane. C. S. Taylor. Agrie. Research Inst., Pusa. 
Bull. No. 37, 1913. Pp. 17. 

I. The fibre-content, of 3f> varieties of cane was found to 
rango from 8*59 to 10*6 per cent, without any well-marked 
break, and honce could not servo to classify the varieties 
into distinct groups. The fibre-contont of the corres¬ 
ponding megasses, however, fell in three groups comprised 
between the limits: 34-3 ± 17, 40*9±2*3, and 46*9±2*7 
respectively. Those distinctions indicate differences in 
the structure of the fibre, and though there is a tendency 
to grow canes of higher fibre-content owing to their groator 
resistance to disoase, a cano giving as dry a megass as 
possible is obviously advantageous. The Khari vaiiety 
containing 16*41 per cent, of fibre and yielding a megass 
with 46*3 por cent., gave slightly more juieo than the 
Mango varioty containing 13*16 por cent, of fibre and 
yielding a megass with 34*2 por cent. It is suggested 
that the absorptive power of the megass may depend 
on some hereditary character of tho cane varioty. 

II. Experiments in which canes wore grown on 
untreated soil and on soil manured with ammonium 
sulphate or sujwrphosphate, or with both, showed that 
these fertilisers delay tho ripening of the cane by about 
a fortnight but do not appreciably affect the ultimate 
sugar-oontent or composition of tho juice.—L. E. 


Bed ; Excessive, leaf growth of the -. A. Vivien. Bull. 

Assoc. Chira. Suor., 1914, 31, 501—505. 
Comparative investigations of beets grown on soils 
treated with (1) abundance of organio nitrogenous manure, 
(2) little or no manure, showed that in tho former case 
the leaf growth was excessive and the roots contained 
a lower percentage of sugar. The results do not bear out 
tho view that the sugar is elaborated only in the leaves. 

—L.E. 


Dextrose; New reduction-products of -.* glucal and 

hydroglucal. E. Fischer. Ber., 1914, 47, 196—210. 
Tetba-acetobromoglucose is reduced by zinc dust and 
acetic acid at 0° C.,and a compound C^H^O, is produced, 


C 14 H ll 0 l Br-f2H«C JI H 1 ,0 7 +C t H 4 0 t +HBr. 


aoetlc add and yields a diaoetyl derivative. Dissolved in 
chloroform it readily takes up two atoms of hydrogen, and 
is saponified by cold alkalis with production of a thick 
syrup, very soluble in water and alconol. This syrup shows 
the reactions of aldehydes but does not ybld an osazono. 
It readily decolourises aqueous solutions of biomine and is 
converted into.a dark amorphous mass by mineral acids. In 
presence of hydrochloric acid it colours pine shavings an 
intense green. Its formula appoars to bo C 4 H t o0 4 , 
for in aquoous solutions it readily absorbs two atoms 
of hydrogen in presence of platinum, and yields a crystalline 
compound C,H 1S 0 4 , which is also obtained by reducing and 
saponifying tho triacetyl compound (m.pt. 55° C.) mentioned 
above. The sjrupy compound, C 4 H,o0 4 , is termod 
“ glucal.” It is the representative of a class of substances 
hithorto unknown. Hydro glucal, C # H lt 0 4 , formed by 
rcducti n of glucal, is saturated and shows none of the 
reactions of aldehydes. The following formula are 
suggested for glucal and hydro-gluoal respectively:— 

CH(OH).C(: V .OH)-. Q CHfOHJ.CHfCHaOH)^. Q 
CH 2 — CH(CH,. OHr OH,-CH(CH*OHr 

A product analogous to acotoglucal, viz., acotolactal 
appears to be obtainable from acotobromolactosc.—J. H. L. 


Methylpentoses ; Constitution of the -. 7. Synthesis of 

an i-melhyl telrose and an i-mdhyl tdrilol. R. Gilmour. 
Chem. Soo. Trans., 1914, 105, 73—81. 
Dihydroxyvalerolactonk (obtained by oxidation of 
(\fL -angelicalactone by potassium permanganate), reduced 
with Bodium amalgam, gave rise to about 6 per cent, of 
a reducing sugar, from which a mothyltetrosazone (ra. pt. 
140°—142° C.) and a meth>ltetrosophenylbenzylhydrazono 
(in. pt. 99°—100° C.) were prepared. Tho aqueous solution 
from the preparation of the hydrazone yielded a methyl* 
tetritol as a yellow syrup, which on benzoylation gave riso 
to a tetrabenzoyl derivative (m. pt. 136°—137° C.). The 
methyltctrose, obtained in the free state bv decomposition 
of tho phenvlbenzylhydrazone with formaldehyde, provod 
to bo a pale yellow strongly reducing syrup. Its con¬ 
stitution must bo represented by one of tho following 
formulae :— 

OH OH H II H H 

CHO • C • C * C • CH 3 or CHO * C • C . C • CH S 
H H OH OH OH OH 

- J. H. L. 


Patents. 

Sugar from cane; Process of making -. F. G. P. 

Leao, New York. U.S. Pat. 1,083,545, Jan. 6,1914. 
Sugar cane is finely divided, dried at a temperature 
below 158° F. (70° C.), and then saturated with water. The 
liquid portion is next separated by pressure, evaporated, 
and the residue obtained is subjected to refining pro¬ 
cesses.—W. P. S. 


Sugar solutions ; Electrolytic apparatus for the clarification 

of -. H. MoCubbin, Lanaina, Hawaii. U.S. Pat. 

1,084,556, Jan. 13, 1914. 

A closed horizontal tank is provided with a sludge sump 
and tap and with a number of adjustable electrodes. 
The sugar solution is admitted at the lower part of the 
tank near one end and leaves at the top near the other 
end. The electrodes are mounted on insulating supports 
moving on longitudinal guide-ways.—W. P. S. 


Sugar; Manufacturing refined -. M. Weinrioh, Yonkers, 

N.Y. U.S. Pat. 1,084,771, Jan. 20, 1914. 

Cold raw cane juice is mixed with raw oane sugar to 
a magma or syrup. The latter is charged with finely 
powdered oaustio lime, and before the lime is completely 
slaked, ths whole ia mixed with more raw oane joios. The 
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mixture is oarbouatated, heated and filtered, the pvajior- 
ated filtrate being worked up for refined sugar.—L E. 


Sugar ; Process of defecating raw rune - or cane, sugar 

syrup. M. Weinrich, Yonkers, N.Y. U.K. Pat 
1,084,772, Jan. 20, 1014. 

Cold raw cane sugar or syrup is intimately mixed with 
a small fiereentagc of finely |K»wdered caustic lime and 
then slowly run into raw canc juice or water (at a tempera¬ 
ture of about 30° C.) which at the same time is carbona- 
tated and stirred. Garbonatation is stopped before any 
precipitated impurities begin to re-dissolve, the liquid 
then being fully neutralised by a suitable acid (whereby 
a second earbonatation and filtration arc avoided) and 
finally heated and filtered.—L K. 


Sugar; DeroUturisivg -. I. Lar rondo (\ Fr. Pat' 

401,628, Aug. 6, 1013. 

The sugar in the solid state is floated for a few minutes 
at the ordinary temprature with oxidising agents such as 
nascent oxygen, (M>tassium permanganate, chlorine or 
iodine, and afterwards with a solution of sulphurous acid 
in alcohol or some other liquid in which sugar is insoluble. 

- J. ILL. 


Sugar beets; Prejsiration of - for the extraction of 

juice. M. Lindner. Gcr. Pat. 268,530, Dee. 12, 1912. 
The beet slices or pulp, before extraction of the juice, are 
treated with aluminium hydroxide, whereby, it is claimed, 
pure light-coloured syrups are obtained, which can ho 
worked up directly to raw sugar of low mineral content 
or to marketable white sugar, (See also this .1., 1914, 96.) 

-A. 8. 


tivaporaliou of liquids, jtartinilarli/ saccharine juices, 
' Fr. Pat. 461,208, See 1. 


XVIII.—FERMENTATION INDUSTRIES. 

Mash filters. L. Briant, H. Harman and V. Vaux. J. 

Inst. Brew., 1914, 20, 1—1.5. 

The construction and method of working of a modern 
mash filter (Weigel type, holding 17£ quarters of malt) 
are described. The malt is ground more finely than for 
the ordinary mash tun but the husk should be os whole 
aa possible. The stirring machinery is kept running 
during the whole of the mashing operations, say 10 rains., 
and the mash is then allowod to stand until shortly before 
it is transferred to the filter. The normal mashing period 
may be reduoed from two hours to ono hour, without 
any loss of extract. When this period has elapsed the 
rakes are set in motion and the mash iB heated to about 
158° F. (70° C.) and stirred continuously until the whole 
has been transferred to the filter. The filling of the filter 
occupies about 30 mins, and immediately afterwards 
washing is commenced and continued without interrup¬ 
tion. The final runnings may be brought to a gravity of 
1001 with a relatively small quantity of water as compared 
with mash-tun sparging. The possible saving of extract 
by use of the filter-press is estimated at 1*5—2 lb. per 
quarter of malt, Tne spent grains contain less starch, 
digestible fibre, etc., than those from mash-tun practice 
(e.g. t 36*8 cornered with 44*7 per oent. of the dried grains), 
and the proportions of the other constituents are corre¬ 
spondingly increased. The use of the filter-press does not 
in any way impair the stability or brilliance of the beer 
or the oharacter of the yeast, and its only effect on the 
flavour of the beer is to produce a marked softening, 
aocoinpanied by increased palate-fulness. The beer also 
carries a much more lasting head when poured out, than 
corresponding beer prepared by the normal mash-tun 
prooess.—J. H. L. 


I Yeast; Formation of higher alcohols from aldehydes by -. 

j II. Conversion of valeric aldehyde into amyl alcohol , and 
| the enzymic nature of the. reaction. 0. Nouberg and H. 
i Bteonbock. Biochem. Zeits., 1914, 69, 188—192. (Bee 
! also thin J., 1913. 803.) 

! Attempts to obtain a better yield than that obtained 
previously ( loc. cit.), in the conversion of valeric aldehyde 
into amyl alcohol by living yeast in absence of sugar, were 
! unsuccessful. That those transformations are onr.ymic is 
1 proved bv the fact that yeast maceration juice, prepared 
j by von Lebed off’s method (this J., 1911, 1081) and treated 
j with sugar, was found capable of converting addod valeric 
| aldehvde into ainyl alcohol with a yield of at least 12 per 
ccnt.-J. H. L. 


I licet ; Concentration of hydrogen ions in - and in brewing 

processes. F. Emslander. Z. ges. Brauw., 1914, 87, 
2-5, 16 -19, 27--30, 37—41. 

The question of acidity in relation to brewing processes 
and products is treated from the point of view of the 
concentration of hydrogen ions, as distinguished from tho 
acidity determined by titration. The subjects thus 
considered are brewing water, malt., brewing processes, 
beer and gluten turbidity. An apparatus is described by 
means of which tho concentration of hydrogon ions in 
malt liquors can l>e determined from the potential differ- 
i once between the liquids and a “hydrogen electrode” of 
j platinum immersed in them.—J. H. L. 

j Malt-wines and their relation to the {German) law. P. 
i Kulisch. Z. Unters. Niihr. Genussm., 1913, 26, 705 
—726. 

Within recent years a new industry has developed in 
Germany, particularly in Alsace, viz., the production of 
I malt-wines, containing very little sugar, and much lighter 
in character than “ Malton-wines ” (see List, this J., 
1897, 347). Tho new products are strongly acid and 
resemble, in their content of alcohol and extract, tho 
light Gorman wines, with tho chcaj^r kinds of which they 
! enter into keen eomjietltion, for in some parts of Alsace they 
arc sold at 35 Pf. j»er litre (2d. per pint). Tho annual 
i production at present is estimated at 150,000 hi (3,300,000 
j galls.). The composition of the product is subject to rather 
wide variations, and probably the process of manufacture 
is not well controlled. The outline of tho process appears 
to be as folio wb :—The ground malt is extracted several 
i times with hot water, opportunity being given for saccharic 
fieation, but the yield of extract is not very satisfactory. 
The united extracts are treated with sugar and fermented. 
The character of tho product seems to depond much 
more on its acidity and on the ratio of alcohol 
to extraot, than on the type of yeast employed, and 
probably beer- or distillery-yeast could be used. The 
acidity develops spontaneously and doubtless depends 
on tho rate of fermentation. The subsequent treatment 
of the fermented wort is very similar to that of grape 
wines. Tho quantities of materials used are estimated 
at 6—8 kilos, of malt and 8—15 kilos, of sugar per 100 
litres of malt-wine. The following figures represent the 
limits of composition of sixteen samples from Alsace:— 
sp. gr. 0-9931—1 0076, alcohol 4*71—7 66 grms., extract 
1*22—4 65 grms., sugar-free extract, 1*13—3*15 grms., 
ash 0 056—0*190 grm., total acidity (calculated as tartaric 
acid) 0*27—0*61 grm., volatile acidity (calculated as 
acetic acid) 0*01—0*15 grm. lactic acid 0*23—0*37 grm., 
reducing sugar 0*10—L67 grm., and glycerol 0*3—-0*5 
grm. per 100 c.c. Neither tartaric nor citric acid was 
present. The optical rotation (in 200 mm. tube) ranged 
from 4-0*6 to 4-2-3 sugar degrees, and remained distinctly 
dextro-rotatory after fermentation. According to the 
author it is possible to detect the presence of only 10 per 
oent. of malt-wine in dry grape wines by polarising after 
suitable concentration.-^J H. L. 

Wines; Presence of citric add in -. Blares, Denigfa, 

and Gayon. Ann. Falsif., 1914, 7, 9—11. 
Analyses o£ 38 authentic wines from the Sauterne, 
Montbasillao, Anjou, and Rhine districts show that'citric 
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acid is a natural constituent of these wines, the Amount 
found varying from a trace to 0*45 grm. per litre. The 
juices from 16 samples of black and white grapes, before 
and after fermontation, contained from 0*08 to 0-70 grm. 
of citric acid per litre.—W. P. S. 


White, wines; Presence of oxalic acid in -. H. Fonzos- 

Diacon, Ann. Falsif., 1014, 7, 22—28. 

White wines are liable to become opalescent or turbid 
and to give a white sediment, and to prevent this defect 
(“ caste blanche. ”) the practice has arisen of treating 
the wine with from J8 to 20 grins, of oxalic acid per 
hectolitre, with the object of precipitating the calcium 
salts present, as the turbidity is. attributed to these com¬ 
pounds. The calcium oxalate formed is not, however, 
precipitated completely from the wine, a certain propor¬ 
tion, in quantity depending on the acidity of the wine 
and the presence of sulphurous acid, remaining in solution. 
A wine free from oxalic acid when treated similarly 
will remain clear for about 2 days, after which, crystals 
of calcium tartrate are deposited. The author has 
separated as much as 0-00 grm. of oxalic acid from a 
litre of white wine.—W. P. S. 


Tannin; Determination of - in cider. ('. W. Spiers. 

.1. Agric. Sci., 1914, 6, 77—83. 

The author criticises the various methods in use for the 
determination of tannin, and finally recommends the use 
of fat-free casein as a detannising agent, the amount of 
tannin removed being determined by the loss in porman- 
ganate value on titration, since casein removes nothing 
but tannin from solution (see this .1 , 1911, 120). Detun* 
nising is accomplished by shaking 50 c.c*. with 1 grm. of 
casein for 15 rnin. The permanganate was standardised 
by means of various pure commercial tannins and the 
figure adopted is 1 grin, of ammonium oxalate—0*4048 
grm. of tannin. —W. II. P. 


Ammon lacal nitrogen ... 
Soluble organic nitrogen . 
Insoluble organic nitrogen 
Soluble organic matter..., 
Insoluble organic matter 


The vinasse underwent considerable concentration by 
evaporation, and about one-half of its total organic 
matter was oxidised to carbon dioxide and water by the 
mould. The acidity was also greatly reduced. The use 
of pure cultures of Sterigmatoc.ystis nigra was found to 
prevent serious invasion of the trays by myooderma 
yeasts, whioh are undesirable ns they are "not so readily 
separate from the liquid, and do not trap suspended 
matters to the same extent as the felted mould growths. 
The mould orojjs, containing about 50 per cent, of the 
nitrogen and 30 per cent, of the phosphorus of the viuasse, 
can be very readily removed from the liquid, and after 
being dried and powdered, they constitute a valuable 
manure containing : N about 8 : 27, P ? O a 3-51 and K 2 0 
2-68 per cent. The yiold of dried mould is about 3*5 kilos, 
per cb. m. of vinasse. After treatment by the process 
described above, and neutralisation of the residual acidity, 
the vinasse is amenable to fnrther purification on nitrifying 
bacterial beds (see this ,1., 1911, 506, 707, 1403), whereby 
it can be rendered fioe from ammonia and almost free 
from organic nitrogen and organic matter. Thus purified 
the liquid is perfectly limpid and inodorous although 
coloured yellowish brown .* it contains : PjO. about 0*2, 
KjjO 1*6 and Cat) 0-4 per cent., and is well suited for 
watering growing plants. —J. H. L. 

Patents. 

Diastolic preparations; Manufacture of -. 0. F. 

Cross and H. F. L. Turner, London, and H. F. Fuller, 

Burnham, Bucks. Eng. Pat. 737, .Jan. 9, 1913. 


Before. 

After. 

0-023 

0-073 

0-394 

0-146 

0-269 

0-084 

10-43 

2-63 

8*18 

0-28 


Alcohol; Manufacture of ethyl - from sa adust. .1 union. 

Bull. Assoc. Chim. Suer., 1914, 31, 500- -501. 
Font'(Bull. Assoc. Chim. Suer., 1913. 31, 463) has stated 
that it is unnecessary to use lead-lined vessels in sac¬ 
charifying sawdust with sulphurous acid in presence of a 
small quantity of water, steel being sufficiently resistant 
under these conditions. The author’s ex fierience docs 
not confirm this. Thus, it hus been found that on heating 
mixtures of 1500 kilos, of sawdust, (containing 30 —35 
jier cent, of water), 81 kilos, of sulphurous anhydride, 
and 400 litres of water, in apjiaratus made of unprotected 
steel, the metal is rapidly attacked ; in the eourse of 200 
operations, the thickness of the steel sheeting was 
diminished from 22 to 15 mm. Further, the iron sulphate 
thus introduced into the saccharification product, 
seriously retarded the subsequent fermentation.—L. K. 


Vinasse from beetroot distilleries ; Methods of purification of 
. A. Muntz and K. Lain<*. Bull. Soc. d’Encour 
1913, 120, 535—563. 

After a description of various methods proposed for the 
purification and disposal of vinasse from distilleries in 
which beetroots are employed, the author presents details 
of experiments on a new biological process. The vinasse 
w allowed to flow very slowly over a series of shallow 
trays whilst aerobic organisms, such as myooderma yeasts 
or moulds are cultivated on its surfaoe. In one series 
of experiments described, ten trays (each 38 om. by 57 cm.) 
were disposed one above another, and the liquid passed 
over each in turn in a layer 0 5 cm. deep, and at such 
a rate that 9—13 litres were treated per day. All the trays 
were inoculated with spores of Sterigmatoc.ystis nigra 
and the crons produced wpre collected every 3—4 days 
but from only 5 trays at a time so that there were always 
♦ru. Tlf tr *y* oovere d with well-de vol oped cultures 
The following table shows the composition of the vinasse 
before and after treatment, expressed in grms. per litre :_ 


A concentrated diastatio extract is incorporated with 
such a quantity of previously dried starch or starchy 
material that a solid and apparently dry product is 
obtained.—L. E. 

Yeast; Transformation of beer - into bakers' yeast. 

R. A. Barbet. Fr. Pat. 461,742, Nov. 6, 1912. 
Pressed beer yeast is first liquefied by admixture with a 
suitable salt ( c.g 2 per cent, of common salt). The cell 
juices, containing bitter substances, are thus drawn 
out of the cells, and may be separated from them by 
filtration, but this is not necessary. The liquefied yeast, 
is regenerated by growth in a dilute, filtered, saccharified 
wort similar to those employed in the manufacture of 
yeast, by the aeration process.—J. H. L. 

Yeast; Collection of - from fermentation vats. R. Reik, 

Fr. Pat. 462,207, Sept. 4, 1913. Under Int. Oonv., 
Sept, 6, 1912. 

The yeast head is drawn off from the top of fermented 
yort, into the mouthpiece of a flexible pipe and is carried 
along the pipe to closed receivers whioh are in communica¬ 
tion with an exhaust pump.—J. H. L. 

Amylaceous materials; Process for the lique]action, sac- 

charification and fermentation of -. A. Boidin and 

,J. Effront. Fr. Pat. 401,853, Nov. 7, 1912. 

The material is preferably first steeped in water at about 
70° C. and ground in the moist state. The staroh is 
liquefied by the action of Bac. subtilis or Bac. mesentericus 
in an alkaline medium, s&coharified by malt diastase or 
suitable moulds in a neutral or acid medium, and fer¬ 
mented by yeast.—J. H. L. 

Malt; Process of manufaciuring —. J. von der Hammer, 
Berlin, Assignor to B. von der Hammer, Chicago. 
U.S. Pat. 1,084,943, Jan. 20, 1914. 

See Fr. Pat, 454,534 of 1913; this J., 1913, 880,-—T. F. B. 
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miiture is carbonatatod, hvat*d and filtered, the evapor¬ 
ated filtrate being worked np for refined sugar.—L E. 


Sugar ; Process of defecating raw cane - or cam sugar I 

syrup. M. Weinrich, Yonkers, N.Y. U.N. Pat. I 
1,084,772, Jan. 20, 1914. 

Cold raw cane sugar or syrup is intimately mixed with 
a small percentage of finely |K>wdercd caustic lime and 
then slowly run into raw cane juice or water (at a tempera¬ 
ture of about 30° C.) which at the same time is carbona- : 
tated and stirred. Oarboiiutation is stopped before any , 
precipitated impurities begin to rc-dissolvo. the liquid ; 
then being fully neutralised by a suitable acid (whereby 
a second carbonatation and filtration arc avoided) and 
finally heated and filtered.—L. K. 


Sugar; Decolourising -. I. Larrondo (’. Fr. Pat- 

461,028, Aug. 6, 1913. 

The sugar in the solid state is Heated for a few minutes 
at the ordinary teni|>emtiire with oxidising agents such as 
nascent oxygen, potassium permanganate, chlorine or 
iodine, and afterwards with a solution of sulphurous acid 
in alcohol or some other liquid in which sugar is insoluble. 

J. H.L. 


Sugar beets; Pre/tarotion of - for the extraction of I 

juice. M. Lindner. Ger. Pat. 268,530, Dee. 12, 1912. j 
The beet slices or pulp, before extraction of the juice, arc j 
treated with aluminium hydroxide, whereby, it is claimed, 
pure light-coloured syrups are obtained, which can be 
worked up directly to raw sugar of low mineral content j 
or to marketable white sugar. (See also this J„ 1914, 96.) I 

-A. H. [ 

i 

Jjvaitoratiun of liquids, /turtleulnrlg saccharine juicis, j 
Fr. Pat. 461,208, See 1. 
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Mash fillers. L. Briant, H. Harman and C. Vaux. J. 

Inst. Brew., 1914, 20, 1—15. 

The construction and method of working of a modern 
mash filter (Weigel type, holding 17J quarters of malt) 
are described. The malt is ground more finely than for 
the ordinary mash tun but the husk should be a9 whole 
as possible. The stirring machinery is kept running 
during the whole of the mashing operations, say 10 mins., 
and the mash is then allowed to 6tand until shortly before 
it is transferred to the filter. The normal mashing period 
may be reduoed from two hours to ono hour, without 
any loss of extract. When this period has elapsed tho 
rakes are set in motion and the mash is heated to about 
158° F. (70° 0.) and stirred continuously until the whole 
has been transferred to the filter. The filling of the filter 
occupies about 30 mins, and immediately afterwards 
washing is commenced and continued without interrup¬ 
tion. The final runnings may be brought to a gravity of 
1001 with a relatively small nuantitv of water as oompared 
with mash-tun sparging. The possible saving of extract 
by use of the filter-press is estimated at 1-5—2 lb. per 

Q uarter of malt. The spent grains contain leas starch, 
igesfcible fibre, etc., than those from mash-tun praotieo 
(e.g., 36-8 compared with 44*7 per cent, of the dried grains), 
and the proportions of the other constituents are corre¬ 
spondingly increased. The use of the filter-press does not 
in any way impair the stability or brilliance of tho beer 
or the oharacter of the yeast, and its only offect on the 
flavour of the beer is to produce a marked softening, 
aocompanied by increased palate-fulness. The beer also 
carries a much more lasting head when poured out, than 
corresponding beei prepared by the normal mash-tun 
prooew.—J. H. L. 


Yeast; Formation of higher alcohols from aldehydes by -. 

II. Conversion of valeric aldehyde ink) amyl alcohol, and 
the enzymic -nature of the reaction. C. Neuberg and H. 
Steen bock. Biochem. Zeits., 1914, 59, 188—192. (bee 
also this J., 1913, 803.) 

Attempts to obtain a better yield than that obtained 
previously (loc. cif.), in tho conversion of valeric aldehyde 
into amyl alcohol by living yeast in absence of sugar, were 
unsuccessful. That these transformations are enzymic is 
proved by tho fact that veast maceration juice, prepared 
by von Lebcdeff’s method (this J., 1911, 1081) ana treated 
with sugar, was found capable of converting added valeric 
aldehyde into amyl alcohol with a yield of at least 12 per 
cent.—J. II. L. 


Peer; Concentration of hydrogen ions in - and in brewing 

processes. F. Kmslander. Z. ges. Brauw., 1914, 37, 
2- 5, 16—19, 27—30, 37—41. 

The question of acidity in relation to browing processes 
and products is treated from tho point of view of the 
concentration of hydrogen ions, as distinguished from the 
acidity determined by titration. The subjects thus 
considered are brewing water, malt, brewing processes, 
beer and gluten turbidity. An apparatus is clesoribod by 
means of which tho concentration of hydrogen ioiis in 
malt liquors can be determined from the potential differ¬ 
ence iK'twcen the liquids and a “hydrogen electrode” of 
platinum immersed in them.—.!. H. L. 

Malt-wines and their relation to the (Herman) law. P. 
Kulisoh. Z. Unton. Nahr. Genussm., 1913, 26, 705 
-726. 

Within recent years a new industry has developed in 
Germany, particularly in Alsace, viz., the production of 
malt-wines, containing very little sugar, and much lighter 
in character than 11 Molton-wines ” (sec List, this J„ 
1897, 347). The new products are strongly acid and 
resemble, in their content of alcohol ancl extract, tho 
light German wines, with the cheaper kinds of which they 
enter into keen competition, for in some parts of Alsace thoy 
arc sold at 35 Pf. per litre (2d. |ier pint). The annual 
production at present is estimated at 150,000 hi (3,300,000 
galls.). Tho composition of the product is subject to rather 
wide variations, and probably the process of manufacture 
is not well controlled. The outline of the process appears 
to bo as followsTho ground malt iB extracted several 
times with hot water, opportunity being given for saocharb 
fication, but the yield of extract is not vory satisfactory. 
The united extracts are treated with sugar and fermented. 
The character of the product seems to depond much 
more on its acidity and on the ratio of alcohol 
to extract, than on the type of yeast employed, and 
probably beer- or distillery-yeast could be used. The 
acidity devolops spontaneously and doubtless depends 
on tho rate of fermentation. The subsequent treatment 
of the fermented wort is very similar to that of grape 
wines. The quantities of materials used are estimated 
at 6—8 kilos, of malt and 8—15 kilos, of sugar per 100 
litres of malt-wine. The following figures represent the 
limits of composition of sixteen samples from Alsace- 
sp. gr. 09931—1 0076, alcohol 4-71—7-66 grms., extract 
1-22—4-65 grms., Bugar frce extract, 113—3-15 grmB., 
ash 0 056—O’190 grm., total acidity (calculated as tartaric 
acid) 0-27—0-61 grm., volatile acidity (calculated as 
acetic acid) 0 01—015 grm. lactic acid 0*23—0*37 grm., 
reducing sugar 010—1-67 grm., and glycerol 0-3—0-5 
grm. per 100 c.c. Neither tartaric nor citric aoid was 
present. The optical rotation (in 200 mm. tube) ranged 
from 4-0*6 to 4-2-3 sugar degrees, and remained distinctly 
dextro-rotatory after fermentation. According to the 
author it is possible to detect the presenoe of omy 10 per 
cent, of malt-wine in dry grape wines by polarising after 
suitable concentration.—d H. L. 

Wines ; Presence of citric acid in -. Blarez, Dcnigfa, 

and Gayon. Ann. Falsif., 1914, 7, 9—11. 
Analysis ot 38 authentio wine* from the Sauterae« 
Montbazillae, Anjou, and Rhine districts show that* citric 
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acid is a natural constituent of these winos, tho amount 
found varying from a trace to 0*45 grm. per litre. The 
juices from 10 samples of black and white grapes, before 
and after fermentation, containod from 0*08 to 0*70 grm. 
of citric acid per litre.—W. P. 8. 


While, wines ; Presence of oxalic acid in - . H. Fonzes- 

Diacon. Ann. Falsif., 1014, 7, 22—28. 

Whitk wines are liable to become opalescent or turbid 
and to give a white sediment, and to prevent this defect 
(“ casse Manche ”) the practice has arisen of treating 
tho wine with from 18 to 20 grms. of oxalic acid per 
hectolitre, with the object of precipitating the calcium 
salts present, as the turbidity ia attributed to these com¬ 
pounds. The calcium oxalate formed is not, however, 
precipitated completely from the wine, a certain propor¬ 
tion, in quantity depending on the acidity of the wine 
and the presence of sulphurous acid, remaining in solution. 
A wine free from oxalic acid when treated similarly 
will remain clear for about 3 days, after which, crystals 
of calcium tartrate are deposited. The author has 
separated as much as 0 08 grm. of oxalic acid from a 
litre of white wine.—W. P. S. 


Tannin: Determination of - in cider. ('. W. Spiers. 

•J. Agrie. Sei., 1914, 6, 77—83. 

Thk author criticises the various methods in use for the 
determination of tannin, and finally recommends the use 
of fat-free casein as a detannising agent, the amount of 
tannin removed being determined bv the loss in {Herman- 
ganate value on titration, since casein removes nothing 
hut tannin from solution (set; this .1 . 1911, 126). Detan* 
nising is accomplished by shaking 50 c.c. with 1 grm. of 
casein for 15 min. The permanganate was standardised 
by means of various pure commercial tannins and tho 
figure adopted is 1 grm. of ammonium oxalate—0-4848 
grm. of tannin.—W. H. P. 


Alcohol; Manufacture of ethyl - from sauxlust. .1 union. 

Bull. Assoc. Chim. Suer., 1914, 31, 500-501. 
Foth (Bull. Assoc. Chim. Suer., 1913. 31, 483) has stated 
that it is unnecessary to use lead-lined vessels in sac¬ 
charifying sawdust with sulphurous acid in presence of a 
small quantity of water, steel being sufficiently resistant 
under these conditions. The author’s experience does 
not confirm this. Thus, it has been found that on heating 
mixtures of 1500 kilos, of sawdust (containing 30—35 
l>er cent, of water), 81 kilos, of sulphurous anhydride, 
and 400 litres of water, in apparatus made of unprotected 
steel, the uietal is rapidly attacked ; in the course of 200 
operations, the thickness of the steel sheeting was 
diminished from 22 to 15 mm. Further, the iron sulphate 
thus introduced into the saccharification product, 
seriously retarded Die subsequent fermentation.—L. 1C. 


Vinasse from beetroot distilleries ; Methods of 'purification of 

-. A. Miintz and K. Lain& Bull. Soc. d’Encour., 

1913, 120, 535—583. 

Aftkr a description of various methods proposed for the 
purification and disposal of vinasse from distilleries in 
which beetroots are employed, the author presents details 
of experiments on a new biological process. The vinasse 
is allowed to flow very slowly over a series of shallow 
trays whilst aerobic organisms, such as mycoderma yeasts 
or moulds are cultivated on its surfaoe. In one "series 
of experiment* described, ten trays (each 38 cm. by 57 om.) 
were disposed one above another, and the liquid passed 
over eacn in turn in a layer 0-5 era. deep, and at such 
a rate that 9—13 litres were treated per day. All the trays 
were inoculated with spores of Sierigmatocystis nigra, 
and the crops produced were collected every* 3—4 days, 
but from only 5 trays at a time so that there were always 
at least 5 trays covered with well-developed cultures. 
The following table shows the composition of the vinasse 
before and after treatment, expressed in grms. per litre 


/ _____ 

I Before. I After. 


Amtnonlaoa! nitrogen . 0-023 0-073 

Soluble organic nitrogen. 0-894 0-146 

i Insoluble organic nitrogen . 0-269 0-034 

I Soluble organic matter. 10-43 2-53 

| Insoluble organic matter . 3-18 0-28 

Tho vinasse underwent considerable concentration by 
evaporation, and about ono-half of its total organic 
matter was oxidised to carbon dioxide and water by the 
mould. The aoiditv was also greatly reduced. The use 
of pure cultures of Sterigmatocystis nigra was found to 
prevent serious invasion of the trays by mycoderma 
j yeasts, which are. undesirable as they ftro not so readily 
I separate from tho liquid, and do not trap suspended 
! matters to the same extent as the felted mould growths. 
Tho mould crops, containing about 50 per cent, of thp 
nitrogen and 30 per cent, of the phosphorus of the vinasse, 
can bo very readily removed from the liquid, and after 
being dried and |>owdered, they constitute a valuable 
manure containing : N about 8-27, P.() 3 3-51 and K g O 
2-68 per cent. The yield of dried mould is about 3-5 kilos. 

J {>or cb. m. of vinasse. After treatment by the process 
I described above, and neutralisation of the residual acidity, 
the vinasse is amenable to further purification on nitrifying 
bacterial bods (sen* this .1., 1911, 508, 707, 1403), whereby 
it can be rendered free from ammonia and almost free 
from organic nitrogen amt organic matter. Thus purified 
tin* liquid is jierfeetly limpid and inodorous although 
coloured yellowish brown ; it contains : P g 0« about 0-2, 
KjO 1-8 and OaO 0-4 per cent., and is well suited for 
watering growing plants.—J. H. L. 

Patents. 

Din static preparations; Manufacture of -. 0. F. 

! Cross and R. F. L. Turner, London, and H. F. Fuller. 

1 Burnham, Bucks. Eng. Pat. 737, .Jan. 9, 1913. 
i A CONCENTRATED diastatic extract is incorporated with 
such a quantity of previously dried starch or starchy 
material that a solid and apparently dry product is 
obtained.—L. E. 

Yeast; Transformation of beer - into bakers' yeast. 

E. A. Bar bet. Fr. Pat. 481,742, Nov. 5, 1912. 
Pressed beer yeast is first liquefied by admixture with a 
suitable salt {e.g., 2 per cent, of common salt). The oell 
juices, containing bitter substances, are thus drawn 
out of the cells, and may be separated from them by 
filtration, but this is not necessary. The liquefied yeast 
is regenerated by growth in a dilute, filtered, saccharified 
wort similar to those employed in the manufacture of 
yeast by the aeration process.—>T. H. L. 

Yeast; Collection of - from fermentation vats. R. Reik. 

Fr. Pat. 482,207, Sept. 4, 1913. Under Int. Oonv., 
Sept, 6, 1912. 

The yeast head is drawn off from the top of fermented 
yort, into the mouthpiece of a flexible pipe and is carried 
along the pipe to closed receivers whioh are in communica¬ 
tion with an exhaust pump.—J. H. L. 

Amylaceous materials; Process for the liquefaction , sac¬ 
charification and fermentation of -. A. Boidin and 

J. Effront. Fr. Pat. 461,853, Nov. 7, 1912. 

The material is preferably first steeped in water at about 
70° C. and ground in the moist state. The starch is 
liquefied by the action of Bac. subHlis or Bac. mesntmeu* 
in an alkaline medium, saccharified by malt diastase or 
suitable moulds in a neutral or aoid medium, and fer* 
mented by yeast.—J. H. L. 

Malt; Process of manufacturing -. J. von der Rammer, 

Berlin, Assignor to B. von der Rammer, Chicago. 
U.8. Pat. 1,084,943, Jan. 20, 1914. 

See Fr. Pat. 454,534 of 1913; this J., 1013, 880.—T. F. B. 
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ITtb. 28,1014. 


Diastase; Process for obtaining pure -. S. Fr&nkel. 

Ft. Pat. 401,385, Aug. 13, 1913. 

See Eng. Pat. 18,427 of 1913 ; this J , 1913,1166.—T.F.B. 

Non-alcoholic beverages; Manufacture of -. C. R. 

Wagner, Sonnenberg, Germany. U.S. Pat. 1,084,833, 
Jan. 20, 1914. 

See Eng. Pat. 10,707 of 1910 ; this J., 1911, 910.—T. F. B. 


Crystallised liquids; Process for preparing -. U. 

Wegener. Fr. Pat. 401,392, Aug. 14, 1913. 

See Eng. Pat. 20,001 of 1913 ; this J., 1914,157.—1. F. B. 


Distillery and like, residues; Jmpts. in and apparatus fur 

recovering valuable products from -. 0. E. Geiger, 

W. E. Koop, and G. W. Fiske, Louisville, Ky., U.S.A. 
Eng. Pat. 4052, Fob. 17, 1913. 

See U.S. Pat. 1,057,142 of 1913 ; this J., 1913,444.— T.F.B. 


Dry distillation, of grape marc. Fr. Pat. 401,443. See Iln. 
Plastic comjHisUion [from yeast and spent hops]. U.S. Pat. 
1,084,'900. See V. 

Treatment of materials containing tartaric acid for the 
extraction of calcium and pdassium tartrates. Fr. Pat. 
401,901. See VII. 

Preparation of yeast for the manufacture of extracts. Fr. 
' Pat. 402,198. See XIXa. 


53-32—60-78 (avorage 50-52) per cent, of water, 
28-60—55-12 (32-12) of protein, 0-61-4-25 (2-32) of 
fat, and 4-40—6 08 (5-23) per cent, of ash. The dried 
slime contained 0-103—0-107 per oent. P,0* soluble in 
alcohol and 0-21 per cent, oi oholesterol. Slime from 
raw milk contained 71-86—75-32 per cent, of water, 
| 10-73—21-91 of protein, and 2-85—3-07 of fat; and the 
I dry substanoe contained 0-157 per cent. P a 0 5 soluble in 
| alcohol. Tho fat extracted by ether was separated into a 
liquid portion (greatly preponderating) and a solid portion. 
The residue left after extracting the Blime with ether 
yielded to alcohol a further quantity of pale green fat 
• rich in chlorophyll. The characters of the different 
, specimens of fat are shown in the following table:— 



Fat extracted by ether. 

Fat 


Whole 

fat. 

Liquid 

Solid 

fat. 

tracted 

by 

alcohol. 

Solidif. pt.. 

_ 

+ 0° C. 

28-3° C. 


Melting point . 

~ 

18°—■ 

88 

—. 

Saponif. value. 

162-2— 

28° C. 
191-9— 

89° C. 
180-1— 

210— 

102-9 

192-8 

180-3 

210-8 

Ac-iil value . 

116 

00-:i 

_ . 


Itelchert-MclHHl value 

12-8 

17-2— 

12-7 

8-5 

1‘olenske value. 

4-3 

17-6 

3-2 

3-0 

1-8 

Kefraetometcr reading 

47 

__ 

46-5 


<40 u O.) 

Iodine vnlue . 

40*8— 

4f*-5— 

34-6— 

38-1— 


48-0 

45-9 

35-2 

38-0 

Hehner valuo . 

< — 

88-2— 

01-5 

— 

Mol. wt. of insol. acids 

- 

88-8 

315 

309 

291 


The fatty acids of the liquid fat contained: crucic 

XJXa._FOODS. i 49*56 j oleic acid, 21-24; palmitic, stearic, myristic 

• and laurio acids, 17-70; soluble volatile acidB, 4-90 per 
Flour containing barium carbonate ; Cases of jnisoning \ 001 J-—A. S. 

caused by -. L. Rugounenq. Ann. Falsif., 1914, 7, | 

54—50. j 


Numerous cases of more or less aoute poisoning investi¬ 
gated by the author were found to he eaused by the 
presence of barium oarbonate in the flour which had been 
consumed by the patients. Analysis of the flour showed 
that it contained from 5 to 21 per cent, of barium carbonate, 
whilst broad made from the flour contained from 2 to 7-5 
per cent, (calculated on the dry substance). No definite 
cvidenco was obtained as to how the barium carbonate 
came to bo mixed with the flour.—W. P. S. 

Milk; Delection of added vnter in - by a simplified 

molecular concentration constant. L. Mathieu and L. 
Fern*. Ann. Falsif., 1914, 7, 12—21. 

The simplified molecular concentration constant denotes 
tho sum of the weight of crystallised lactose and of the 
sodium chloride expressed as the isotonic equivalent of 
lactose. For instance, a milk containing 54-5 grins, of 
lactose and 1-4 grm. of sodium chloride per litre would give 
a constant of 54-5-|-(l-4xll-9)=71-2, sineo 1 gim.* of 
sodium chloride is the isotonic equivalent of 11-9 grms. 
of lactose. The constant must he corrected for the 
volume of the fat and casein ; the volume of the calcium 
phosphate may be neglected. This correction, taking 
extreme cases, varies from 103 to M0 and in the majority 
of milks it is 1-07, that is to say, the constant found as 
above muBt be multiplied by 1-07 to give the true value. 
With most milks the value of the constant lies between 
74 and 79 and will fall below 73 when the milk contains 
from 5 to 8 per cent, of added water.—W. P. S. 

[Milk.] Separator-dime ; The lipoids of —— and their 
importance for the formation of milk fat. 0. Laxa and 
A. Konecny. Milchwirtschaftl. Zentr., 1913, 42, 
063—671, 091—697. Chem. Zentr., 1914,1, 281-282. 
The separator-slime examined was derived mostly from 
milk which had been pasteurised at 85 c 0. It contained 


Butler; Preservation of - by means of sodium 

bicarbonate, and sodium nitrate. F. Bordas. Ann. Falsif., 
1914, 7, 45—49. 

The results of an investigation, in which quantities of 
100 grms. of butter were mixed with 0-857 grm. of sodium 
bicarbonate or with this quantity of bicarbonate and 
0-143 grm. of sodium nitrate, and then kept for 14 days, 
showed that, although the alkali prevented the acidity of 
1 he butter from increasing, it modified the colour and taste ; 
the addition of the sodium nitrate was without effect. 

—W. P. S. 


Cottonseed hulls; Determination of - in cottonseed • 

meal. C. Grimme. Chem.-Zeit., 1914, 88, 137—139. 

The difficulties of manipulation in Fraps’ mot.hod (this 
J., 1909, 590) are obviated by basing the calculation upon 
the results of hydrolysis with 1 per cent, hydrochloric 
acid. The amounts of residues thus obtained with the 
seed kernels of N. American, Brazilian, Egyptian and 
Caucasian cotton ranged from 10-32 to 11-58 per cent., 
whilst the hulls gave 09-64 to 70-07 per cent. Only in the 
case of cottonseed grown in Togo was there any pronounced 
variation from these rosults, tho residues then ranging 
from 10-45 to 11-54 (kernel*) and from 59-10 to 65-00 
(hulls). As the exports of Togo cottonseed are relatively 
negligible the values of 70 for'the hulls and of 11 for tho 
kernels was adopted for the calculation. 2 grms. of the 
finely-powdered meal (froed from fat) are digested for 
30 mins, (from the time of boiling) beneath a reflux con¬ 
denser with 200 c.c. of 1 per cent, hydrochloric acid, and the 
liquid then diluted to 1000 c.c. with hot water, and filtered 
through asbestos. The residue is washed with hot water, 
then three times with alcohol and once with ether, and 
dried at 105°—110° C. until constant in weight, after 
which it is ignited and the amount of aah deducted from 
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tit 


s 


the first weight. The percentage of hnlle la calculated 
by the formula-* where » represent 


the amount of ash-free residue. The results agreed closely 
with those obtained by the method of Frape, the difference 
lying between —0* 3 and +0-8 per cent.—C. A. M. 


Margarine and analogous substances ; Manufacture of — 
using cooling surfaces for cooling the liquid fats or 
emulsions. E. Schou. First Additions dated July 30, 
1913, to Ft. Pat. 464,640, Feb. 20, 1913 (this J., 1913, 
880). Under Int. Conv., Oot. 21, 1912. 

The thin films of fat removed by the scrapers are heated 
rapidly so as to yield a homogeneous mass.—W. P. S. 


Patents. 

Meat; Process of presenting -. A. Danilevsky, St 

Petersburg. Eng. Pat. 14,784, June 26, 1913. 
Immediately after the animal has been slaughtered an 
ineiaion is made in the heart, and a solution consisting 
of water, 100 parts, sodium chloride, 1 to 3, and hydrogen 
peroxide, 0-005 to 0-5 part, u introduced into the artery 
and forced through the blood vessels under a pressure not 
exceeding 0-33 atmosphere. When the solution has 
replaced all the blood in the vessels, as is shown by the 
solution flowing in a colourless condition from the right 
ventriole, the carcase is eviscerated, skinned, immersed 
in a tank filled with the solution, and then wrapped in 
linen saturated with the solution.—W. P. 8. 


Protein compounds from fish ; Process for the preparation of j 

soluble -- Naamlooze Vannootschap Algemcene 

Exploitatio Maatsohappij, Amsterdam. Eng. Pat. 
22,462, Oct. 6, 1913. Addition to Eng. Pat. 7700 of 
1913, dated Nov. 6, 1912 (this J., 1913, 957). 

In order to avoid the use of carbon dioxide for carbonating j 
the excess of calcium hydroxide employed in the process 
described in the former patent ( loc. cit .), the mixture 
obtained on digesting fish with calcium hydroxide is diluted 
with water, and filtered. The insoluble portion of the 
oalcium hydroxide is thus removed, and the filtrate is 
then carbonated and the proteins separated.—W. P. S. 

Milk ; Process for curdling -. J. Brensike, Hustisford, 

Wis. U.N. Pat. 1,083,659, Jan. 0, 1914. 

Stomachs and intestines of fish are freed from their 
contents, soaked in water, and heated for 1 hour, or more. 
The liquid portion is then separated, filtered, a suitable 
proportion of rennet is added to the filtrate, and this 
mixture is added to milk.—W. I'. S. 


Pectinous alimentary products; Process of extracting 

- from fruits and legumes. R. Douglas. Fr. Pat. 

462,044, Sept. 1, 1913. 

Fruit (anpio) pulp, after the removal of- the natural 
juices and sugar, ia extracted with hot water containing 
a small quantity of an acid. The aqueous solution ia 
evaporated, preferably under roducea pressure, to a 
syrupy consistence. Leguminous substances may also 
be used as the source of the pectin.—W. P. S. 


Alimentary products [jellies, Jams, etc.], and process of 
manufacturing thtm. R. Douglas. Fr. Pat. 462,045, 
Sept. 1, 1913. 

Crushed fruit, or fruit juice, is mixed with sugar and an 
amount of concentrated jioctin solution sufficient to convert 
the wholo into a jelly without concentration. The 
mixture is then sterilised by heating, and cooled.—W. P. 8. 


Yeast; Preparation of - for the manufacture of extracts. 

“Visoa” Nahrungsmittel-Oes. m. b. H. Fr. Pat. 
462,198, Nov. 16, 1912. 

For the preparation of yeast-extracts analogous to extracts 
of meat, the yeast is* first washed to remove bitter 
substances and other impurities, and then allowed to 
I ferment an aqueous solution of sugar. It is killed when 
I fermentation is in full vigour, and the quantity of Bugar 
, employed is so chosen that a small excess remains in the 
yeast.—J. H. L. 

| 

1 Flour; Process and machine for treating -. C. 

j Horendeen. Fr. Pat. 461,138, Aug. 6, 1913. 

| See U.S. Pats. 1,073,985 and 1,073,986 of 1913; this J., 
| 1913, 987.—T. F. B. 


Milk; Machine for drying -. P. M. Thardy. Fr. 

Pat. 461,584, July 23, 1913. 

Circular glass or polished metal plates are mounted 
vertically on a rotating shaft; oach plate is surrounded 
by a steam-jacket which covers three-fourths of the 
surface, and means are provided for exhausting the air 
from the space between the jacket and the plate. The 
inilk is delivered on to both sides of the plates by oppositely 
rotating rollers, the lower parts of which dip into a vessel 
containing the milk ; a pair of rollers is provided for each 
plate. The film of dried milk is removwi from the plates 
ny scrapere.—W. P. 8. 

Artificial milk and a process and apparatus for its manu¬ 
facture. G. von Rigler. Fr. Pat. 461,131, Aug. 5, 
1913. Under Int. Conv., Oct. 29, 1912. 

Crude gluten (150 grins.) is dissolved in 1 litre of a 
solution containing 0-01 to 0-015 per cent, of potassium 
hvdroxido and 0-5 per cent, of alcohol; suitable quantities 
of sodium chloride, lime-water, phosphoric acid, and 
sugar, are then added (care being taken that the solution 
still remains alkaline iu reaction), and the solution, while 
being gradually heated from 70°-—100° C., is emulsified 
with 3-5 per oent. of its weight of a vegetable oil such as 
oocoanut oil The mixture is maintained at 100° C. 
for 30 mins., then filtered, cooled, and transferred to 
sterilised bottles. The different parts of the apparatus 
are all in connection with eaoh other so that, duxing the 
various operations, the mixture may be kept oat of oontact 
with the atmosphere<—W. P. 8. 


Transfirrmalion of beer yeast into bakers' yeast. Fr. Pat. 
461,742. See XVIII. 
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j Experiments on emulsions. Newman. See XII. 


Patents. 

Water; Apparatus for the treatment [softening] of - and 

for similar purposes. W. R. Ormandy, Manchester. 
Eng. Pat. 25,201, Nov. 4, 1912. 

A rotating horizontal cylinder is divided into compart¬ 
ments by perforated partitions; zeolites are planed in 
these oompartments and are brought into intimate 
contact with the water passing through the oylinder 
by means of curved blades attached to the inner walla. 
A filter is provided at eaoh end of the oylinder. The 
water may be passed in either direction, alternately, 
through the cylinder, and a regenerating solution may be 
admitted when required, or the zeolites may be removed 
and treated with the solution in a separate vessel. In a 
modification of the apparatus, the cylinder is fixed and 
contains a central rotating shaft fitted with Made*. 

—W. P. 8. 
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I[ ater ; Method of and apparatus for heating and ’purifying \ 
. N. Tikhomiroft, Moscow. Ene. Pat. 131. .Ian. 2, 1 
1913. * I 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OHS. 


Wabtk furnace gases an? panned upwards through three 
or more superposed chambers, and the water mixed with a 
suitable reagent (aluminium sulphate, calcium hydroxide, 
sodium carbonate) is sprayed through an atomiser into 
the upper chamber, then collected from the latter and 
sprayed into the next lower chamber, and so on. A tank, 
divided into compartments, is provided for collecting 
separately the water flowing from the different chambers, 
and the hot water from the last chamber may be passed 
through a filter before it. is conducted to the boilei. 

—W. P. S. 


Water; Method (nut mean* for softening -. II. ,J. 

Wheaton, Npondon, I)erb\shire. Eng. Pat. 4188, 
Feb. 18, 1913. 

In an apparatus when* the water to be softened is passed 
downwards through a bed of softening material such as 
zeolites and then through a layer of sand, the zeolites 
are regenerated by leading a solution of sodium chloride 
from a tank (situated ubove the softening chamber) 
to a s|sice below (he zeolite bed and allowing it to flow 
upwards through the same. Water is then admitted to 
the upper part of the chamber in order to wash the zeolites. 
The sodium chloride solution is prepared in a tank at the 
ground level and then pumped into the upper tank. 

W. P. S. 


Refuse destructors. Comp, d' I neineral ion InduHtriclle, 
Paris. Kng. Pat, 12,008, May 30, 1913. Under inf. 
Uonv., dune 38, 1912. 

Thk destructor consists of a number of furnaces, each , 
having a preliminary drying chamber with an inclined arch 
on which the fresh refuse is dried and distilled before it 
falls on to the grate ; the distillation gases jihnh into a 
combustion chamber heated by a coke furnace, the latter 
being supplied with a current of heated air from the | 
refuse chamber or from the front of the furnace. The ! 
gases from the combustion chamber are then conducted 1 
under a boiler and through a preheater and dust collector 
before being allowed to escape into the atmosphere. 
Means are provided for removing clinker from fhe furnaces. 

- W. P. R. 


Charcoal Manufacture of active fum'dc red — {from 
refute \ for purify tug and jittering pur fumes. L. Pilaski. 
(ler. Pat. 267,443, Aug. 1U, 1912. 

House refuse and road sweepings are sifted to remove 
the fine material; from the coarser jiortinn, stones, 
cinders, etc. are removed, and the residue is treated with 
quicklime and subjected to destructive distillation.—A S. 


Sterilisation of liquids: Apfwrutus for the -.• V. 

Henri, A. Helbronner. and M. von ReeklinghauRen, 
Paris. Eng. Pat, 28,600. Dee. 12, 1912. Under Int. 
Uonv., Dec. 21 , 1911. 

See Addition of Dec. 21,1911, to Fr. Pat, 424,309 of 1910 ; 
this J„ 1913, 504.— 1 T. F. B. 


Charcoal for purification and filtration ; Process for malcing 

powdered -. L. Pilaski. Fr. Pat, 461,099, July 30, 

1913. * 

Ref. Ger. Pat, 207,443 of 1912; preceding.— T. F. B. 


Strophanthin in seeds and tincture ; Determination of ——. 
d. B. LamjMirt and A. Miiller. Arch. Pharm., 1013, 
251, 009—032. 

( 'OMFarisons have been made of a number of methods for 
the determination of strophanthin in strophanthus seeds 
or tincture. The most satisfactory is that described by 
; Fromme in 1910 (Uesehafts-Ber., ('tesar and Loretz, 1910, 
118; 1911, 142). 7-0 grms. of the finoly-crushed seeds are 
boiled in a reflux apparatus for an hour with 70-0 grins, of 
absolute alcohol. When cold, the whole is made up to the 
original weight with absolute alcohol, and 50-5 grms. 
filtered into a porcelain basin. The alcohol is evaporated 
and the residue washed with light potroleum which is 
poured through a filter. The insoluble residue in the 
j falter and basin are boiled with 5 —8 grins, of water, 
treated with 5 drops of lead acetate solution and about 
; 0-2 grin, of kicseigiihr, well mixed and filtered into a 100 c.c. 
flask. The insoluble portion is washed till the runnings no 
longer have a bitter taste. The filtrate is treated with 
5 drops of hydrochloric acid and boiled gently for 2 hours, 
j the volume being kept between 10 20 u.e. by the addition 
of distilled water. When cold, the liquid is extracted twice 
i with 10 c:c. of chloroform which is filtered into a tared 
flask. The aqueous portion is again boiled for half-an- 
hour, cooled and extracted three times with 10 c.c. of 
chloroform. If the aqueous portion after warming still 
tasf-es bitter, the boiling and extraction with chloroform are 
repeated. The chloroform is distilled off, the residue dried 
in a desiccator and then weighed. 11 consists of strophan¬ 
thidin, one part of which corresponds to 2-187 parts of pure 
strophanthin. For the tincture 51 grms. (equivalent to 
3-0 grms. of the seeds) are heated on the water bath to 
remove the alcohol, the residue taken up with 20 grms. of 
hot water, treated with 15 drops of lead acetate solution 
and 0-2 griu. of kieselguhr. It is then treated by the 
method described above for tin- seeds.—F. Rhpn. 


liar mine and hanuahne. (). Fischer. Her., 1914, 47, 
99—107. (See also this 1912, 059.) 

Aftor discussing the formula 1 that have been proposed for 
liarmino and harmaline, including those of Perkin and 
Robinson (lor. rit.), further formula) are put- forward 
for harmino which are better in accordance with the 
behaviour of this substance. Methylharmaline hydro¬ 
chloride crystallised from hot water and melted at 265° 0 . 
with decomposition. It was reduced by boiling with 
sodium and amyl ah-ohol to methvldihydroharmaline 
( \iH ih N 2 0 , which was crystallised'from benzene and 
formed nearly colourless leaflets, in. fit, 173° —174° U. The 
latter substance gave a methiodide, m. pi. 203° C., which 
was converted into a pseudo-base with the composition of 
a quaternary dimethylharnialinc ammonium hydroxide, 

^ isH J 2 N 2 0 2 , ni.pt. 129° (!, on boiling with potassium 
hydroxide and methyl alcohol. When dimethylharmaline 
iodide was boiled with aqueous potassium hydroxide, 
trunethyiamine was split off. Harmaline was condensed 
with hydroxylamine by boiling an alcoholic solution of 
the two substances, with the formation of a product. 
^'laHiyNaOg. m. pfc. 180° (1. after crystallising from alcohol. 
H aniline and dihydroharmaline could not be condensed in 
Dihydroharmaline and benzaldehydo were 
boiled in concentrated solution and the product precipitated 
by the addition of hydrochloric acid. After washing with 
ether, nearly colourless crystals of a condensation product, 
were obtained with the composition, CajH.aN 4 O.Cl.. 
Harininio aoid was oxidised by heating 1—1-5 giro, with 
‘- c - c - of nitric acid (sp.gr. 1-4) and 6 c.c. of water to 180°— 
:,,°o when isonio °tmic acid, C,H 5 N0 2 , m. pt, 307°— 
308 („, was obtained.— F. Shun. 


Sewage; Apparatus for jmrifying -. P. Bunzcl. 

Fr. Pat. 401,022, Aug. 4, 1913. 

ReeU.R. Pat. 1,079,391 of 1913 ; this ,T.. 1914,39.—T. F ,B. 


Dig!toxin and gitalin. H. Kiliani. Arch. Pharm., 1913, 
261, 562—587. 

Gitalin is not readily converted into atihydrogitalin l>v 
boiling with water or treatment with solvents as Wa» 
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«t»ted by Kraft (Arch. Pharm., 1912, 250, 118 ; compare 
also this J., 1912, 266). A method for analysing digitalis 
preparations is proposed, based on the fact that when a 
solution of digitoxin, gitalin and anhydrogitalin in a 
mixture of equal volumes of ohloroform and methyl 
alcohol is treated with ether, digitoxin and anhydrogitalin 
are precipitated, whilst gitalin remains in the solution. 
Good yields of digitoxigenin oan be obtained by boiling 
1 part of digitoxin with about 10 parts of a mixture ol 
100 parts of 60 per cent, aloohol and 1 part of concentrated 
hydrochloric aoid for 15 minutes. Digitoxose, produced 
together with digitoxigenin by the hydrolysis of digitoxin, 
is readily decomfiosed by boiling with dilute aqueouB 
hydrochloric aoid. This sugar behaves quite differently 
to /-arabinosc and does not yield furfural on distillation 
with hydrochloric acid. It has the composition, C 6 H ls 0 4 . 
When digitoxinic acid lactone is boiled with an aqueous 
alcoholic solution of quinine, a quinine salt of the acid 
is formed melting at 164° C. The brucine salt formed in 
the same way melts at 124° C.—F. Shdn. 


Purine base* ; Synthetic glucosides of the. -. K. Fischer 

and B. Helforich. Bor., 1914, 47, 210—235. 

By interaction of acetobroinoglucose or its derivatives, 
and salts of the purine bases with heavy metals (especially 
silver salts), in water-free solvents, the authors succeeded 
in preparing gbjeosides of these bases. Thus, by heating 
together the silver salt of theophylline and acetobromo- 
glucosc, in boiling xylene, a tetra-acetyl derivative of 
theophylline-fZ-glucoside was obtained, which when hydro¬ 
lysed by alcoholic ammonia yielded theophylline-d- 

§ lucoside. This compound (which probably contains the 
extrose residue attached to one of the nitrogen atoms 
of the imidazole ring) was very readily hydrolysed by hot 
dilute acids, but not by omulsin or yeast enzymes. 
Jt is probably a ^-glucoside like all those hithcito prepared 
from acetobromogluoose. (llucosides of theobromine and 
hydroxyoaffeine were prepared in a similar manner ; the 
former underwent slow hydrolysis in cold aqueous solutions. 
Dichloro-adenine served for the preparation of several 
of those glueosides. Thus, by careful reduction of di- 
chloro-adenine-glucoside with hydriodic acid and phos- 
phonium iodide, adenino-rf-glucoside was obtained arid this 
was converted into hypoxanthine-glucoside by the action 
of nitrous acid ,■ both of those were similar to natural 
ribosides of adenine and hypoxanthine. Dichloro-adenine- 
glucoside was also converted into the monochloro compound 
by heating with water and zinc dust at 140° 0 .; the 
amino group was removed by means of nitrous acid and, 
by subsequent treatment of the product with alcoholic 
ammonia at 150°(\ a cry stall isal)le substance, probably 
guanine-glucoside, was obtained. The nucleic acids and 
the closely relat ed, but more simply constituted nucleotides, 
contain not only bases and sugars but also phosphoric acid, 
and the latter appears to be combined with the sugar 
residue. By combining theophyllinc-d-glucoside with 
phosphoric acid by the procedure of Neubcrg and Poliak 
(this J., 1910, 291, 907) products were obtained which, 
though they resembled the nucleotides in many respects, 
were only monobasic and they wore not obtained crystal¬ 
line.—J, H. L. J 


sarsasaponin, C! ( .H ?l O„,7H,0 (m. pt. 248“ C., [«]„- 

aqueous solution), a pfiytosterolin (sitostirel-d- 
k„H H 0„ m. pt. 280“—286“ C., with de- 

fafe^“ ^ n r“ t °“w rol j >»■ pt. 135“-136“ C., 

®'<*lorofonn, stigmasterol, C„H„0. a new. 
" aoid, Mrta P* c acid. C.H .O.fCO.H),, 

be’henif 05 ! de * tr .° 8e ’ and a mixture of palmitic, stearic 
behernp, oleic, and linolic acids. There were also present 
“,.°,^ ldera . bl<! of potassium nitrate and a small 

quantity of a substanoo having the charactere of cetyl-d¬ 
ll'™’ h The , ^ ^“"tity of resinous material 
extracted by alcohol was equivalent to about 1-26 per 
rf' of . weight of the root, Sarsasaponin, on hydro- 
te , ,y ie ! d ? d 1 “?*• °f sarsasapogenin. C„H„ 0 „ m. pt. 
J, ,L. C - -"O’ 3 ln methyl aloohol, and 3 mols. of 

amama sarsaparilla root thus contains only 
one definite sapomn-glucosido, namely sarsasaponin, but 
it also contains a phystostcroi-glucoside or phytosterolin 
(sitosterol-d-glucosiae), and it is probable that the parillin 
of earlier investigators consisted of a mixture ofsarsa- 
I S’" 1 " “ nd a phytosterolin. Commercial smilaoin, the 
smilasapomn of v. Bohul* (Pharm. J., J892, 62, 6 ; Arb. des 
f , I)or P at - 188 «. 1*. 14), was found to 

toooif f r< ' f ',. vc ' y smaJI proportion of sarsasaponin 

together with indefinite amorphous products.—A. 8 . 


Sulphur dioxide-camphor; The syMem -. I. Belluoci 

oo it i*T a88i * ^ Accad. dei Linoei Roma, 1913, 
22, II., 676—680. 


A oarrful study of mixtures of camphor and sulphur 
dioxide by the method of thermal analysis showed that 
twj> ciompounds are formed, viz., C 10 H; ,0.280,, m. pt. 
TT^f’ /, '• and ( 10 H ] 0 (),SO t , m. pt. —24° C. Jt is probable 
that the action of camphor in facilitating tho union of 
sulphur dioxide and chlorine to sulphuryl chloride is 
connected with the formation of these compounds. This 
view is borne out bv the statement in Cor. Pat. 138,631 
(U.S Pat. 716,248 of 1902; this ,/., 1903, HO) that good 
yields of sulphuryl chloride can be obtained by adding 
liquid chlorine to a previously nrejiared, cooled liquid 
mixture of sulphur dioxide ana camphor, i.e., under 
conditions socially favourable to the formation of tho 
compounds mentioned.—A. 8 . 


Salicylic, acid chloride : Preparation of -. E. Kopet- 

schni and L. Karczag. Bor., 1914, 47, 235—237. 
Sodium salicylate was added slowly to thionyl chloride 
cooled with ice. Sulphur dioxide was evolved and the 
mixture turned into a gelatinous mass which became 
more or less transparent on standing. This consisted of a 
mixture of salicylio acid chloride, (' # H,(OH)C'<)Cl, and 
sodium chloride. The excess of thionyl chloride was 
removed by wanning gently in a vacuum. The mass 
was then heated and the salicylic acid chloride distilled 
off at 90“—115° C. at 32 mm. It then formed a clear, 
highly refractive, stable liquid with a characteristic odour. 
When cooled on ice it solidified and then melted again at 
17-6“—18'0“ C. A better yield was obtained by extracting 
the mass with light petroleum, but the product was found 
to be liable to spontaneous decomposition.—P. Shdn. 


Sarsaparilla root ; Chemical examination of 
Power and A. H. Salway. Chem. Sot-. Trans,. 
106,201—219. 


F. 


Commercial grey Jamaica sarsaparilla root (Srnilax ornate 
Hooker, fit.) was found to oontain a small quantity of a 
enzyme which slowly hydrolysed amygdalin. 22-1 kiloi 
of tho ground root were extracted by continuous percoli 
tion with hot alcohol, and after removal of the greatc 
part of the solvent, the viscid dark-ooloured extrac 
(295 kilos.) was distilled with steam. The distiliat 
contained 2-6 grms. of a pale yellow essential oil, whiei 
had the."p. gr. 0-977 at 15716“ C., was not completely 
*° j nIL? ™ f*‘ r “a” 4 - alcohol, and distilled between 70 
ind 200° C. at 15 mm. The following oompounds wen 
isolated from the alcoholic extract;—A crystalline gluco 


Aldehydes and ketones; Seduction of the carbonyl group 

in - to the methylene group. E. Clemmensen. Ber. 

1914, 47, 51—63. 


A oknekal and practically quantitative reduction is 
effected by amalgamated zino and hydroohloric acid 
(which is usually of 1 :1 or 1 :2 strength), and the pro¬ 
ducts are of high purity. The reactions are represented 
thus: 


R.CO.Ar(OH)+2H t =B.CH,.AriOH)+H J 0 
Ar(OH).CHO+2H,=Ar(OH).CH,+H,0. 


and 


For ketones the complete mixture is heated for several 
hours; but, owing to the resiniAcation of certain aldehydes 
by aoid, the aldehyde is usually added in portions to the 
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reduoing mixture. The following phenols have thus been 
prepared from the oorreepondmg hydroxy-ketones: 
p-ethvlphenol, ;>-pro»ylphenol, m-ethyl-o-cresol, ethyl- 
rosoroinol, ethylquinol, ethvloatechol, othylpyrugallol and 
diethylpyrogallol The phenols obtained by the reduotion 
of aromatic hydroxy-aldehydes include tho three crosols 
and p-methylthymol. As a typical case, the preparation 
of o-cresol from salicylaldehyde may bo quoted. Good 
commercial granulated sine is left for a few hours in a 
5 ]»r cent, solution of corrosive sublimate. The liquid is 
poured off and the zinc (!. r >0 grms.) transferred directly 
to a flask provided with a reflux condenser. Concentrated 
hydrochloric acid (200 e.c.) is added, the mixture is 
warmed till reaction sets well in, and salicylaldohydo 
(25 grms.) run in gradually from a dropping funnel. The 
oompleted mixture is boiled for an hour; further small 
quantities of acid being introduced from time to time 
during the whole course of the reaction. Finally, the 
o-oread is distilled with shram, separated by the addition 
of common Half., drier! and re-distilled. The yield is about 
70 per cent, Tho colour reactions of the extremely pure 
oresols so obtained, are described, and the author 
attributes the unpleasant smell of commercial phenol to 
tho presence of p-eresol and p-cthvlphonnl. —> 1 . R. 


Alkoxy groups ; The action of tlriyiuird's reagent on -. 

H. Simonis and 1*. Itommert. Iter., 1011, 47, 2BD—271. 
Tun alkoxy group is only indifferent to (frignard's reagent 
(alkyl magnesium iodide) at comparatively low tempera¬ 
tures, thus unisol is not, acted upon at 100 " C., but at 
its boding (mint (loo ('.) is completely decomposed: 
U«H,.OC’Hj+(.lH i .Mgl—U,Hj.OMgI-l-C i H,. Phonolol 

similarly gives phenol and propane. Dimethoxy eom- 
pouiids behave in the same way, quiiiol-dimethylethcr 
giving a gorrd yield of quinol togrrther with a little' of the 
mono-ether when the reaction is carried out at, 25(1 C. in 
petroleum solution.—,). It. 


I This can be shown to be present in snoh a reaction mixture 
I by the formation of oxamide or oxanilide, and on heating 
it decomposes into allyl aleohoi and earbon dioxide. 

I —W. H. P. 

Patents . 

Preparations containing formic aldehyde. [and sugars]. 
; II. Scfton-Jones, London. From .1. A. von Wiilfing, 
Berlin. Eng. Pat. 17,81(1, Aug. 2, 1911. 

See U.S. Pat. 1,082,501 of 1913; this J 1913, 072. 

| Similar products are obtained from one mol, of a biose 
. or two niols. of a monose and one, two, throe, or four mols. 
of formaldehyde.—T. F. B. 

Formahlehydc ; Process fur the manufacture of crystalline 

polymerisation products of -.' F. Poliak, Berlin. 

Eng. Pat. 25,830, Nov. 11, 1913. Under Int. Conv., 
lice. 13, 1912. 

Thk various crystalline polymerisation products of 
formaldehyde (polyoxymethylenes) can bo obtainod by 
dissolving amorphous paraformaldehyde in solutions of 
acids or acid salts by heating, or by treating it with 
such solutions heated to a temperature bolow that required 
for complete solution; on eooiing the polymerisation 
products separate from the liquid. For example, 500 
parts of dry amorphous paraformaldehyde are dissolved 
in (180 parts by weight of sulphuric acid ( 22-8 vols. per 
cent.) at 90" lie (1., the solution is filtered and allowed 
to cool slowly : the product consists oi pure a-poly- 
oxymethylene, which is soluble in aqueous sodium sulphite 
solution and does not. react exothermically with phenols 
without contact media. When stronger acid is used, 
and in greater quantity, tile p- and 7 -polymcrs, which are 
reactive witli phenols, and are soluble and insoluble, 
roa[>eotivo!y, in sodium sulphite solution, are obtained. 

—T. F. B. 


Sodium alkyl thiosulphates ; Action of hydrmjen peroxide 

on the -. 1). F. Twiss. Chcin. See. Trans., 1914, 

105,30-39. 

In slightly acid solution the sodium alkvl thiosulphates un¬ 
readily oxidised by hydrogen peroxide, forming disulphides, 

e.g., 20,H,.0B,.s 1 o,Na-f ii i o^--(r„n I ,.c-H I ) ; ,s 1 +2NanS() J . 

The disulphides of the benzyl, o-nitrobenzyl, p-nitrobcnzyl 
and allyl radicles have been prepared in this maimer 
o-Nitrohcnzyl-scleiiosulphato has similarly been oxidised 
to yield di-o-nilrohenzyl diselenide. The method has the 
advantage of not giving rise to by-products of unpleasant 
smell. Dibenzyl diselenide sus|>ondcd in glacial noetic 
acid is oxidised almost quantitatively bv hydrogen peroxide 
to selenions aoid and benzyl aleohoi.—.7. R. 


Glycerol and oxalic arid . Interaction of -. F. I). 

Chattaway. Ohem. Hoc. Trans., 1014,106, 151—15(1. 
Tee explanation of this action usually given in the text¬ 
books is incorroot. Oxalio acid forms with glycerol 
both a normal and an acid oxalate. The latter decom¬ 
poses readily at a slightly elevated temperature into 
carbon dioxide and mimoformin. Tho fresh oxalic acid 
displaces formic acid from the monoformin, and the 
cycle of operations is repeatod. This is Bhown by the 
faot that on adding ammonia or aniline to the reaction 
mixture, oxamio or oxanilie acids can be obtained, 
demonstrating the existence of tho aoid glyceryloxalate 
in tho molt. Using ethyl alcohol instead oi glycerol tho 
whole series of reactions can be carried out and the products 
isolated at every stage. The allyl alcohol obtained when 
the reaction mixture is rapidly heated to a higher 
temperature resulfa from the decomposition of tho normal 
glyoeryl ester, dioxalin, 

CH,-CHCH.OH. 

(!)—CO—CO —0 


Pharmaceutical compounds [fatly acids containing arsenic 

and phosphorus]; Manufacture of -. F. Heinemann, 

Berlin. Eng. Fat, 10,378, May 2, 1913. Addition to 
Eng. Pat. ] 8.732 of 1912, dated Nov. 29,1911 (soo this 
! 1913, 109). 

Fatty acids of the acetylene serios containing arsenio 
can he obtained by treating the acids with arsonie trioxide 
and hydrohalogen acids in presence of dehydrating agents. 
Other mixtures yielding trihalogen derivatives of arsenic 
or phosphorus may be used to produce acids containing 
arsenic or phosphorus, respectively.—T. F. B. 


Organic arsenic compounds ; Process for preparing -. 

H. Bart. Gor. Fat. 208,172, Sept. 20, 1912. Addition 
to Gor. Pat.. 250,204 (see Eng. Pat. 508 of 1911; this J.. 
1911,1087). 

An aromatic diazo compound is treated in alkaline 
solution with arsenious acid or its salts or compounds 
which contain either nf the groupings, .As(0K) a or .As: 0, 
in presenoe of a catalyst, suoh os metallic oopper, silver, 
nickel, or cobalt, or their compounds. By this process, 
amino-5-hydroxy-2-phenylurethane is converted into 
hydroxy-4-oarlioxyethylamino-3-phenylarsinic aoid and 
p-aminoplienol intop-hydroxyphenylarsinio acid.—T. F. B. 

i 

j Arseno-precious metal compounds; Process for preparing 

-. Farbwerke vorm. Meister, Lucius, und Briining. 

Gor. Pats. 268,220 and 268,221, July 21 and Sept 27 
1912 

An aqueous solution of a Balt of 3.3'-diamino-4,4'-dihydroxv 
arsonobonzene or of its formaldehyde-sulphoxylate com¬ 
pound is treated with a salt of gold or of a metal of the 
platinum group, and the produets are separated from 
the solutions by evaporation or by addition of an organio 
solvent. The oomplex compounds thus obtained may be 
used in medioine on aooount of their bactericidal pro¬ 
perties.—T. F. B. 
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Aromatic stibino-compounds, aromatic stibinoxides and 

their derivatives; Process for preparing -. Chem. 

Fabr. von Hoyden. Ger. Pat. 268,451, Deo. 28,1911. 
When monoarylstibinio acids or their derivatives are 
treated with reducing agents, stibino-compounds or 
stibinoxides or their derivatives arc produced, according 
to the conditions of the reaction.—T. F. B. 


Glycerol-halogen-hydrins and poly-oxy-fatty acid esters; 
Process for directly producing ——. H. Fairbrother, 
London. From E. Zollinger, Ziirioh, Switzerland. 
Eng. Pat. 14,767, June 20, 1913. 

Triglycerides (fats and oils) arc converted into glycorol- 
halogen-hydrins by treatment with the calculated quantity 
or with an excess of hydro-halogen acid under pressure, 
either in the form of a gas or in solution in methyl or ethyl 
alcohol: the fat or oil may be used undiluted or in solution. 
Usually a further reaction takes place, owing to the 
dehydrating action of the hydrohalogen acid on the fatty 
acid liberated. Thus, in the case of castor oil, the principal 
products of the reaction arc mono- and di-halogen-hydrins 
and the esters of polyricinoleic acid, together with small 
quantities of glycerol and free di- and tri-rieinoleic acid. 
The yield of chlorhydrins obtained from castor oil and 
hydrochloric acid gas dissolved in ethyl alcohol, is said 
to be from 90 to 98 per cent, of the theoretical yield. 

—T. F. B. 


Emetine; Manufacture of -. H. S. Wellcome, London, 

and F. H. Carr and F. L. Pyman, Hartford. Eng. Pat, 
17,483, July 30, 1913. Addition to Eng. Pat. 14,077, 
•tune 26, 1913 (see this J., 1914, 102). 

Yields of emetine much greater than those produced as 
described in the principal patent, arc obtained by boiling 
oephaeline with sodium amylate and anhydrous sodium 
methyl sulphate in anhydrous fusel oil, subsequently 
extracting the emetine from the mixture by means of 
dilute acid.—1’. F. B. 


Allot and crotouic aldehyde : Manufacture of -. Con¬ 

sortium f. Elcktrochem. IndustrieG. m. b. H., Numbers, 
Germany. Eng. Pat. 19,403, Aug. 28, 1913. Under 
Int. Corn-., Sept. 3, 1912. 

Acetaldehyde is converted into aldol by treating it, in 
absence of water, with a small quantity of an’’alkali- 
metal or alkaline-earth metal, or one of' their alloys or 
compounds soluble in aldehyde : the amount of condensing 
agent required is not. more than 5 ]>er cent., and is prefer? 
ably much less. It is possible, by using a very small 
quantity of the condensing agent., to prevent' almost 
entirely tlio formation of higher condensation products 
and resinous substances, so that the aldol may be distilled 
in vacuo direct!} from the reaction product. Further, 
the crude reaction product may be worked up directly to 
crotonic aldehyde, i.g.. by slow distillation under ordinary 
pressure. In the examples given, the amounts of con¬ 
densing agent used are 70 parts of 2 iier cent, calcium 
amalgam or 2 parts of potassium evanide to 1000 parts 
of acetaldehyde.—T. F. B. ' 

Pipitzahoic acid ; Extraction of -. Farbcnfabr. vorm. 

F. Bayer und Co., Elberfeld, Germany. Enc. Pat 
24,692, Oct. 30,1913. Under Int. Conv., Nov. 14, 1912. 

Extraction of the root of Pcrezin adnata (syn. Durncrilia 
humbollliana, Trixis pipitzahme. Compos. Mexico) with 
hot alcohol gives a maximum yield of 3-7 per cent, of 
pipitzahoic acid, owing to partial decomposition and 
intramolecular change of the product occurring, with 
formation of an isomeric compound, of m. pt. 136° C 
which docs not possess the therapeutio properties of 
pipitzahoic aoid. It is now found that the decomposition 
can be almost entirely prevented, with the consequent 
y ie “» of the I lur0 Product (m. pt. 
104 —106 C.) if the root be extracted at the ordinary 
temperature with an organic solvent, suoh as benzene 

-T. F. B. 


xsno-jreavsg (tguid. M. A. Hunter, Troy, N.Y U 8 Pat 
1,082,528, Dee. 30, 1913. 

«• W X r| ,R u-°/' oa . rbo P l totraohlorido and carbon dichloride 
C,H,U 2 diehne) with or without addition of another 
liquid, is claimed as a ‘ low-freezing mixture.”_T. F. B. 


Solvents [of nitrocellulose]; Production of - by means of 

halogen compounds. W. E. Maaland, Assignor to E. 1 
fi“« « 'H. Nemours Powder Co., Wilmington, Del. 

U.S. Pat. 1,082,543, Deo. 30, 1913. 


an unsaturated chlorohydrocarbon is used to render 
miscible a serios of normally immiscible liquids, e.g., wood 
alcohol and benzine. The produot may bo used as a 
solveut of mtrooollulose.—T. F. B. 


Esters and ethers of ethylidene glycol and of vinyl alcohol; 
Manufacture of F. Klattc, Schwanheim, Assignor 
to Chem. Fabr. Gnoshcim-Elektron, Frankfort on Maine, 
Germany. U.S. Pat. 1,084,581, Jan. 13, 1914. 
Acetylene can lie made to react with various organic 
nydroxy-comiKjunds in prcsenco of a morenry salt (e.g., 
mercuric sulphate), to form ethers and esters of ethylidene- 
glycol and of vinyl alcohol.—T. F. B. 


p- A itrophenylcarbamyl chlrride [and diarylureas]; Process 

f°r rmking -. Farbworko vorm. Moister, Lucius, 

und Briining. First Addition, dated July 11, 1913 to 
Fr Pat. 459,885, Juno 12, 1913. Under Int. Cony., 
July 25, 1912. 


The yi-nitrophonylcarbamyl chloride described in the 
principal patent (see this J„ 1913, 1129) is treated with 
a primary or secondary base or a substitution product 
thereof (snlphonie acids, hydroxysulphonic acids, etc.), 
with or without adding a substance to neutralise the 
hydrochloric acid. When p-nitraniline is used as the base 
PI' dinitrodiphcnyliirea is produced. The products can 
be obtained in one operation by treating with phosgene 
two mols. of the same base or one mol. each of two different 
bases.—T. F. B. 


Eulphocarboxylie anhydrides und their alkali and alkaline- 

earth salts ; Process for producing -. Naamlooze 

Vonnootschap labnek van Chemische Producton Fr 
Pat. 461,539, May 18. 1913. 

The conversion of monocarboxyliu acids or their 
anhydrides into the sulphaeids by the action of sulphurio 
anhydride or fuming sulphurio acid, respectively, is 
found to take place in two stages, the first stage being 
the formation of a sulphocarboxylic anhydride, e.g , 
ClIj.CO.OSOjH, which t is rapidly converted into the 
suljihaoid (sulphacetic acid) at the ordinary temperatures 
This second stage is very slow, however, at temperatures 
below 0° (,, so that tho sulphooarboxyiio anhydrides oan 
be prepared by carrying out tho reaction at low tempera¬ 
tures. For example, a quantitative yield of acetyl- 
sulphurio acid is obtained by adding gradually 80 kilos, 
of sulphuric anhydride to 60 kilos, of acetio aoid at a 
temperature below 0° C. The anhydrides thus formed can 
be converted into their alkali or alkaline-earth salts by 
mixing them with a suitable anhydrous alkali or alkaline- 
earth salt at a temperature below 0° 0._T. F. B. 


Anhydrides of monobasic organic carboxylic acids ; Process 

for producing -. Naamlooze Vcnnootschap Fabriek 

van Chemische Pmducten. Fr. Pat. 461,540, Mav 16 
1913. 

The alkali or alkaline-earth salts of sulphooarboxyiio 
anhydrides of organic acids (see Fr. Pat. 461,539; pre¬ 
ceding) are converted into the corresponding carboxylic 
anhydrides by heating alone or in preeenoe of an indifferent 
liquid, such as acetic acid. Simple or mixed anhydrides 
are also obtained by heating alkali or alkaline-earth salts 
of sulphooarboxyiio anhydrides with alkali or alkaline- 
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earth salts of monooarboxylio acids. Tho preparation o 
acetic anhydride from sodium sulphacetatc and sodium 
acetate is described in detail.—T. F. B. 


Calcium salt of aceiylsalicylic acid; Process for making 

the -. Hoc Chimique des Usines du Rhftnc. Fr. Pat. 

402,161, Sept. 3, 1613. Under Int. Conv., Oct. 4, 1912. 
Quantitative yields of calcuim acotylsalicylat© arc stated 
to be obtaintxl by introducing ammonia into a solution of 
salicvlic acid and calcium chloride in methyl or ethyl 
alcohol.—T. F. B. 


Hydrastinine. from dihydrohydrastininr ; Process for prepar¬ 
ing -. Farbenfabr. vorm. F. Bayer und Uo. Gor. 

Pat. 267,272, Jan. 19, 1913. 

Dihydrohydrahtinine is converted into hydrastinine by 
treatment with iodine dissolved in an organic solvent, 
preferably in presence of a substance which will combine 
with the hydrohalogen acid. If alcohol has been used as 
a solvent, the insoluble hydriodide of hydrastinine sepa¬ 
rates out, and may be converted into the free base, of 
m. pt. 115°—116' C—T. F. B. 

Salts of hydrastinine and its homolog ties ; Process for pre- 
{string H. Decker. Ger. Pat. 267,699, Feb. 2, 

1912. Addition to Ger. Pat. 234,850 (this J., 1911, 923). 
Salts of hydrastinine and its homologues of the general 
formula, 

/CH r CII 2 


! blood heat. Tho pentosides separate in the form of a 
fine snow-white, non-crystalline mass, which can be 
purified by dissolving in a small quantity of aloohol and 
l pouring into water. The product does not possess the 
j naaraolytic properties of saponin. Further hydrolysis 
I with acids results in the formation of sapogenin and 
I pentoses which are soluble in water.—T. F. B. 


; Hydrogen peroxide a tut hejcamethyleneidramitie ; Preparation 

of a com]stund containing - in solid, stable form. 

Diamalt A.-G. Ger. Pat. 267,816, March 5, 1912. 
Addition to Ger. Pat. 264,111 (aeo Eng. Pat. 29,373 
* of 1912; this J., 1913, 672). 

I The stability of the product mentioned in tho principal 
[ patent is increased by addition of a small quantity of an 
acid anhydride or of an acetyl compound of an aromatic 
| hydroxy-acid and an albuminoid compound or a poly* 
] saccharide. These additions serve to absorb the small 
| quantities of ammonia and formaldehyde which arc 
j evolved.—T. F. B. 


1 C-Allylphenols and their analogues ; Process for preparing 
;-. L. Clnisen. Ger. Pat. 268,099, Nov. 3, 1912. 

O-Ai.m lpiiicnoi.s (allylphenyl ethers), or their analogues 
or nucleus-substitution products, can be converted into 
the corresponding G-allylphenols by prolonged heating at 
high tcm|K‘rature». The allvl group takes up a position 
ortho or para to the hydroxyl group. —T. F. B. 


CH 2 O r C 6 H, 




OR: N <*' 


alkvl 


(where H represents hydrogen, alkyl, aralkyl, or aryl, and 
x an acid residue), are obtained by treating with a con¬ 
densing agent the N-acidyl derivatives of homopiporonyl- 
aminc, 

UH,(> 'H ,.<'ll 

and converting the dihydro-isoquinoline compound into its 
salts by the usual methods (see also Ger. Pats. 245,095 
and 249,723; this .1., 1912, 483, 953).—T. F. B. 


j Lecithin salts ; Process for frrcpanng -. P. Bergoll. 

Ger. Pat. 208,103, Nov. 2, 1912. 

Onk mol. of citric acid is mixed with a solution of one, two, 
or three mols. of lecithin, or one mol. of glycerophosphoric 
acid is added to a solution of one or two mols. of lecithin, 
and the salts are separated from the solutions by evapora- 
! tion or precipitation. Alternatively, citric aoid or glycoro- 
phosphoric acid is added in excess to a solution of lecithin 
in a solvent which is not miscible with water, the solution 
| is extracted with water or ver> dilute* alcohol, and the 
1 lecithin salt solution evaporated to dryness in vacuo. 

' ‘ —T. F. B. 


N-Monoalkyl derivatives of homopiperonylamine ; Process 1 

for prewiring -. H. Decker. Ger. Pat. 267,700, 

Feb. 2, 1912. 

The condensation products of homopi|>eronylamine and 
aldehydes, obtained according to Ger. Pat. 257,138 
(see this 1913. 507), are treated with alkylat¬ 
ing agents in absence of water, and the quaternary 
ammonium compounds thus formed are decomposed by 
the usual methods to produce th^* free base.—T. F. B. 

Guanidine salts ; Process fur pre {siring -. Farbenfabr* 

vorm. F. Baver und Co. Ger. Pat. 207,380, Aug. 18» 
1912. 

DlCYANoniAMiDB orits equivalent is treated with an acid 
substance, without application of pressure, the reaction 
being stop}K*d as soon as the dioyanodiamidine has been 
dooomjKmed.—T. F. B. 

Mercury substituted amino-compounds; Process for pre¬ 
paring -. Dr. Bayer und Co. Ger. Pats. 267,411 

and 267,412, duly 2 and Dec. 20, 1912. 

Tyrosine is heated in aqueous solution with mercuric 
oxide or a mercuric salt, such as mercuric acetate. The 
products are stated to he non-irritant and to possess j>ower- 
nil baoterieidal properties. —T. F. B. 

Saponin ; Process for {rre{string decoin{tosition products i 

of -F. Hoffmann-La Roche und Co. Ger. Pat. I 

267,815, dune 24, 1911. 

Solutions of saponin in dilute mineral acids are allowed 
to remain for a long time at temperaturos not exoeeding ' 


p-Aminophmyl inter of salicylic acid; Preparation of 

derivatives of - containing sulphur. I. Abelin, E. 

Biirgi. and M. Perelstein. Ger. Pat. 268,174, Feb. 18, 
1913. 

Salicylic acid p-aminophonyl ester is treated with an 
alkali salt or an ammonium salt of w-methylsulphonic acid. 
The products are soluble in water, and may be used fur 
therapeutic purposes.—T. F. B. 


Curative agents for tuberculosis, srnalljtox, and foot-and- 

mouth disease; Preparation of -. W. Ponndorf. 

Ger. Pat. 268,293, Nov. 14,1911. Addition to Ger. Pat. 
265,207. 

The skin of animals treated as described in the principal 
patent and in Ger. Pat. 265,208 (see this d., 1913, 1129) 
is not dried, but is frozen by means of liquid air, liquid 
carbon dioxide, etc., finely powdered, stcrilisod, and 
further tieated as described in the prior patents.—T. F. B. 


Allyl halides ; Process for preparing -. Chem. Fabr. 

auf Action, vorm. E. Schering. Ger. Pat. 268,340, 
Dec. 14, 1912. 

Esters of allyl alcohol arc converted into allyl halides by 
treatment with gaseous hydrogen halides, preferably in 
presence of auueous hydrohalogen acids. The process 
may be carried out under increased pressure. Esters of 
allyl alcohol may also be treated with gaseous hydrogen 
halides in presence of oatalysts. Tho yields of ally! halides 
are said to be almost quantitative.—T. F. B. 
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Carbonic esters [of polyhydric alcohols, etc. ]; Process for 

preparing -. A. Hochstetter. Ger. Pat. 208,452, 

June 13, 1912. 

Polyhydric alcohols other than glycerol, or hydroxy- 
aldehydes or hydroxyketonos of the carbohydrate series, 
are heated with phenol oarbonate to a temperature about I 
130° C.; mono- or polyhydric phenols may be added as j 
solvents. The resulting carbonic esters are, generally j 
sparingly soluble in the usual solvents ; hot glacial acetic 
acid, methyl oxalate, and formamido arc the best solvents 
Dextrose carbonate, which can be crystallised from these ! 
solvents, is also soluble in hot water. All the carbonates 
are decomposed after prolonged boiling with water, j 
carbon dioxide Iming evolved.—T. F. B ; 

Nicotine from tobacco waste: Process for ftrej taring -I 

W. Halle. Gcr. Pat. 268,453, April 12, 1913 Addition j 
to Gcr. Pat. 202,453 (sec Eng. Pat. 11,758 of 1911 ; j 
this J., 1912, 1147). 

The dry tobacco is extracted with an organic solvent, 1 
the solvent i.i separated from the extract, and the residue . 
is fractionated in a vacuum.—T. F. B. j 

Ointment-like or gelatinous masses for medicinal or cosmetic 

purposes : Preparation of -. A. E’chengrim. Gcr. , 

Pat. 208,489, Nov 24, 1911 

Aqueous-alcoholic solutions of cellulose hydro-aeetat.es ■ 
or cellulose sulphacctatos are mixed with medicinal 
substances, perfumes, or sweetening or flavouring agents 
which are themselves solvents of acetylcellulose, or if they : 
are not soluble, they are dissolved in indifferent solvents J 
or brought in contact with solvents during the process. 

—T. F. B 

Alkaloids of opium free from morphine : Production of 

a preparation containing all the - soluble in water. 

F. Hoffinnnn-La Roche und Go. Ger Pat. 268,555, 
Aug. 13, 1911. 

Opium is extracted with a dilute mineral acid, preferably 
sulphuric acid, the solution is neutralised with alkali, 
extracted with chloroform, made alkaline by addition of ; 
an alkali carbonate (preferably a bicarbonate) and shaken 
out with chloroform. The latter chloroform solution, which 
contains all the alkaloids except morphine, is washed 
with dilute caustic soda solution and evaporated to dryness, 
and the residue is converted into soluble Halts. It is 
stated that the mixture of these alkaloids, in the pro¬ 
portions in which they exist in opium, is a highly effective* 
soporific agent.—T. F. B. * , 

Esters of aromatic carboxylic acids ; Process fot jtre/tariny , 

-. Badische Amlin und Soda Fabrik. Ger. Pat. 

208,021, Nov. U, 1912. 

Salts of aromatic carboxylic acids are treated with halo- , 
genidos of alcohols in presence of organic bases. —T. F. It. 


Ether-salts and ether-oxides of ethylideneglycol and of 

vinyl alcohol; Process for producing -. Chem. Fabr. 

Grieaheim-Eloktron. Fr. Pat. 401,223 Aug. 8 , 1913. 
See U.S. Pat. 1,084,581 of 1914 ; preceding.—T. F. B. * 


Hulphochlorides of phenol-o-carboxylic acids and of their 

derivatives; Process for preparing -. Farbonfabr. 

vorm. F. Bayer und Co. Fr. Pat. 401,320, Aug. 11, 
1913. Under Int. Conv.. Aug. 13, 1912. 

See Ger. Pat. 204,786 of 1912 ; this.l., 1913,1003.—T.F.B. 


Ald.nl from acetaldehyde.; Process for preparing -. 

Consortium f. Elektiochem. Industrie G. m. b. H. 
Fr. Pat. 401,734, Aug. 23, 1913. 

See Eng. Pat. 19,403 of 1913 ; preceding.—T. F. B. 


Butadiene and its homologues ; Manufacture of -. W. 

H. Perkin and F. E. Matthews. Fr. Pat. 401,829, 
July 21, 1913. Und» r Int.. Conv., July 24, 1912. 

See Eng. Pat. 17,235 of 1912 ; this J , 1913, 884.—T. F. B. 


XXI.—PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Photomicrography . Media of high refractive, power for -. 

C. Jones. Photogr. J., 1914, 54, 14—26. 

The media are considered chiefly for use in the examination 
of skeleton diatoms (refractive index, 1*43). Some 
details of the keeping, optical, and other properties of 
stvrax (1-58), liquidambar, monobromonaphtnalene (1-00), 
pij»erine (1*08), pipeline' with Canada balsam (between 
1*52 and 1-08) and with bromide of arsenic or antimony, 
are given, with notes on their preparation. Canada 
balsam, stvrax, and pipeline give the full advantage of 
homogeneous immersion, with maximum resolving power, 
but as a dry mount they are inferior to air, while realgar, 
AsjSjj (2 45) is superior. The chief published methods for 
using substances containing arsenic and sulphur, loosely 
called “ realgar,” are reviewed ; the author finds that 
cleanliness is the chief condition : the materials should 
be twice distilled before use ; 7 parts of arsenic to 22.1—30 
sulphur are satisfactory proportions. To secure mounts 
free from air-bubbles, the medium must be worked at a 
low temperature ; this iH made possible by supporting 
the cover with a slip, so that more pressure than usual 
may be applied. The addition of arsenious bromide 
lowers the melting-point, but is to be avoided. Selenium 
and sulphur, and selenium and realgar, give media of high 
refractive index, but of deep red colour.—O. E. M. 


Diaminetdiphenylurea , Process for preparing a [chloro] 

substituted -. Farbwerke vorm. Meister, Lucius, 

und Briining. Ger. PaL 208,658, Sept. 14, 1912. 
2.6-Ditm.oRo-p-rHENYLKNEmAMTNE or one of its salts 
is treated with phosgene to form tetrachloro-diamino- 
diphenylurea.—T. F. B. 

Solvents for the difficultly soluble compounds formed in 

orgamstnal concretions ; Method of producing -. 

C. Luckow, Cologne, Germany. Eng. Pat. 1427, Jan. 17, 
1913. 

See Fr. Pat. 454,183 of 1913 ; this J., 1913, 884.—T. F. B. 

C-A Uylphenols and, their analogues ; Process for jtroducing 

-., L. Claisen, Godesberg on Rhine, Germany. 

Eng. Pat. 24,932, Nov. 1, 1913. Under Int. Conv.. 
Nov. 2, 1912. 

Slic Ger. Pat. 268,099 of 1912 ; preceding.—T. F. B. 


Patents. f 

Photographic printing paper ami transfer jtrocesses. F. W. 

Kent, Claphani. Eng. Pat. 29,616, Dec. 23, 1912. 
Pacer saturated with paraffin wax or other wax is em¬ 
ployed as the basis for photographic prints or transfers : 
this ensures permanence of dimensions of the basis, and 
easy separation of the film when the transfer is made. 
The emulsion consists preferably of a gelatin emulsion 
containing pyroxylin, which adheres satisfactorily to the 
waxed base.—T. F. B. 


Photographic sensitive plates and the. like. R. E. Crowther, 
Carlisle. Eng. Pat. 29,919, Deo. 30,1912. 
Photoorachic emulsions which will not produoe reversal 
of the image as a result of excessive over-exposure, can 
be produced by treating an ordinary silver salt emulsion 
with p-phenylenediamine or with a methyl derivative 
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thereof, or with a salt of either of these. For example, I u “efficient of 0-62. From the coefficient the quantity 
a sensitive plate is immersed for from 30 sees, to 2 mins, in solvent to give a required viscosity may be oaloulated. 
a solution of one part of p-toluylencdiamino hydroohlorido ; Fur collodions so viscous as to be above the range of the 
and one part of sodium sulphite crystals in 75 [arts (by viscometer, an instrument was constructed by means of 

Weight) of water, to which one-third of the volume of which the extensibility (viscosity) was measured as the 

alcohol has been added. 'J'lie sulphite and alcohol are distance at which a film of the collodion drawn out between 

used as preservatives, and ure not essential. If it is 1 wo discs wiih just ruptured. From experiments on 

desired to treat the emulsion prior to coating, the above solutions containing from 12-82 to 19-3 per cent, of nitro- 

solution is addod in the proportion of 120 e.e. to each cellulose, the coefficient was found to be 1-41. Henco, 

20 grins, of silver in the emulsion. Plates or papers pre- although the use of a nitrating mixture containing 15 per 

pared in this wav are stated to give* equally good results cent, nitric a rid involves a loss of il jstr cent, in yiold, 

whether used with short exposure and subsequent develop- the resulting nitrocellulose requires only 1 part of solvent 

ment or by " printing-out.’' Dex-elojiers which act slowly - where a nitrocellulose made with a 20 per cent, mixture, 
should he used with I here emulsions (compare Eng. Pat. without loss, would require from 1-33 to 1-41 parts. 
14,744 of 1911 ; this ,1., 1912, 747) - -T. F. 11. — 0 . K. M. 


Colour photography. M. F. lingerer, Offenbach on Maine 
Germany. Eng. Pat. f7,»7», Aug. 7, 1913. 

Three fsirt negatives are made from I.umiere uutoehromu 
(dates or other colour-sensitive routed plates, employing the 
usual three subtractive colour filters, but without the use of 
lineal, cross, or similar lining frames. The copying is 
done by contact on panchromatic (dates, and the three 
fart negatives are printed successively on the same 
printing surface, which is suitable stained after each 
printing. -T. F. B. 

Coloured reliefs for Use in prrjsiriny cinematograph film s 
nr other photographic transparencies; Pronss for pro¬ 
ducing --. F. W. Kent. Fr. Pal. 4(11,(120. Aug. 27, 

1913. Under int. (lonv., Kept. 9, 1912. 

See Eng. Pat. 'M/ton of MM2 ,- (his 1913. 990. —T. K. 11. 


XXII.—EXPLOSIVES; MATCHES. 

Nitroer.il ultme for collodion ; Manufacture, of -. T. 

Chandolmi. Hull. Son. ('him. Belg.. 1914, 28, 13 -23. 
Lunok has shown (this J., 1901. 1021: 1907, 33 ) that ' 
although the complete solubility of a nitrocellulose depuiulN 
uimn the water-content of the nitrating bath, the quantity 
of other-alcohol required for solution varies with the ! 
conditions of nitration. To determine whether increase 
of solubility in this sense is set olf by decreased yield or 
other disadvantage, nitrations were carried out with baths 
containing 15, 20, and 25 per cent, of nitric acid, 
87, 62, and 57 (s-r oont. of sulphuric aoid, and 18 
Per cent, of wator, at 35" or 40" (!. for 1 to 4 hours, 
three samples of cotton were used. It was found that 
solubility, as measured by the fluidity of the resulting 
collodion, waB increased by the use of a bath containing 
15 to 20 jh>t cent, of nitric acid, but that with the lower J 
limit the loss was 11 per cent, for 2 hours' nitration at 
40 G, and in somo eases reached 18 |«<r cent. Although 
the loss was also dependent oil the nature of the cotton, it 
could not ho predicted with accuracy from a low copper 
number (Schwalbe, this J., 1907,548 ;'11)10, 889).—0. E. M. 


Patents. 

, hxplosiees ; Manufacture if —.— of the Sgrrengel type. T. 
! Hawkins. Fr. Pat. 401,332, Aug. 12, 1913. Under 
i int. Conv., Kept. 23, 1912. 

A ('AiiTKllx ;k of potassium chlorate contained in a porous 
envelope is dipped in a liquid prepared as described 
Iflow. ami then allowed to drain. To prepare the liquid, 
about 85 grms. of powdered Australian Grasstree gum are 
covered to a depth of not less than 15 cm. by about 4$ litres 
of petrol containing 1 per cent, each of acetone and tur¬ 
pentine, and about 170 grms. of fuming nitric acid (sp. gr. 

- i-5) are then added drop by drop.—'1', St. 

Nitrocellulose ; Process for purifying -. J. Duclaux. 

Fr. Pat. 401,785, Aug. 25, 1913. 

I UK purification of nitrocellulose, whether of now manu¬ 
facture or deteriorated with age. is effected by solution 
arid then reprecipitating in a finely divided form by a liquid 
which is a solvent of the impurities to lie eliminated but not 
of nitrocellulose. For dissolving the nitrocellulose, acetone 
is a suitable solvent. This solution may he purified by 
dialysis through a cellulose membrane under a pressure 
sufficient to determine, osmosis outwards instead of inwards. 
Alternatively the solution may bo precipitated by water, 
which removes acid impurities, or by benzene or other 
suitable organic medium, which removes resinous impuri- 
tios. Preferably the two modes of precipitation may be 
combined by adding a quantity of benzene insufficient 
to determine precipitation and then emulsifying the 
mixture by the gradual addition of water.—,!. F. B. 

lixplumrc charges for mining mul military purposes ; 

Manufacture of -. ('. (Wscn, Berlin. Eng. Pat. 

13,08(1, June 5, 1913. 8 

Sun Fr. Pat. 459,979 of 1913 ; (hisJ., 1913,1171.—T. F. B. 

Nitrating cotton in. varuo ; Process and apjmratus for _. 

. • Humous, Landrrne.au. France. Enu. Pat. 14 003 
.June 17, 1913. Under Int. Conv., July 6, 1912. 

Bek Fr. Pat. 445,833 of 1912; this J., 1912,1203._T. F. B. 


Collodions; Viscosity of -. T. Chandelon. Bull. Hoe. 

Ghiin. Belg., 1914, 28, 24—32. 

Ihe viscosities of 4-5 per cent, collodions having been 
observed to differ according to whether the nitrating 
mixture contained 15 or 20 tier cent, of nitric acid, this 
difference yvas investigated for higher concentrations of 
the collodions. The material was socially prc|iared, and 
thoCochius viscometer used for the determinations. It was 
found that a 6 per cent, collodion made with nitrocellulose 
from the 20 per cent, bath gave a viscosity equal to that 
of a 5-74 per cent, collodion from the 15 per cent, bath, 
and that this ratio (1-33). called the coefficient of viscosity 
was maintained up to about an 8 per cent, coilodio'n. i 
Mixtures of 1 to 2 and of 3 to 2 aieohol-ethergave collodions 
of about equal viscosity from equal percentages of a nitre, 
cellulose. A commercial nitrocellulose was found to hav e I 


Production of solvents \of nitrocellulose] by means of halogen 
cmipumnds. U.S. Pat. 1,082,543. See XX. 


XXIII.—ANALYTICAL PROCESSES. 

j Carbon bisulphide as a laboratory solvent. L. E. Vlios. 

J. Soc. Dyers and Col., 1914, 80, 48_48. 

Carbon bisulphide has been stated to increase the sulphur 
content of wool (Pearson, ,T. Soo. Dyers and Col., 1906, 05). 
The author finds that carbon bisulphide very carefully puri- 
fied by treatment with bromine permanganate and foming 
mtrio aoid, loft a deposit when boiled for a long time in a 
Soxblet apparatus. This residue (probably a polymoride 
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of carbon bisulphide) had a brown oolonr, wu soluble in 
oarbon bisulphide but not in sodium sulphide, ami varied in 
amount between 0-003 and 0-0076 per oont., a fact which 
the author considers might be due to the varying intensity 
of the light at the time the experiments were made. The 
experiments show the neoessity of a blank test in exact 
analytical work_J B. 


s/eierminanm of glycerol »n commercial glycerine 
X>ap lyee. Tortelli and Oeooherelli. See XII. 


wmt 


Determination of total sulphur in rubber. Utz. See XIV. 


Carbon ; Determination of - by the wet method. Simul¬ 

taneous determination of halogens. F. H. Thios. Ohem.- 
Zeifc., 1914, 88 , 115—116. 

Ait extension of Me^inger’s method (this J., 1800,1060) in 
combination with that of Baubigny and Chavanne (this 
1003, 761; 1004, 136), whereby without special apparatus, 
oarbon and halogens (and nitrogen) oan be determined 
simultaneously in organic compounds; explosive organo- 
metallio compounds, such as silver carbide, silver-allylene, 
etc., can be safely analysed by the method. The material 
is oxidised by a mixture of sulphuric acid and potassium 
bichromate, with addition of silver nitrate in the case of 
iodo-oompounds (compare Baubigny and Chavanne. loc. 
cit.); a larger quantity of the oxidising mixture than that 
recommended by Baubigny and Chavanno is required 
to ensure the complete oxidation of the carbon to carbon 
dioxido, and tho eoncerifcration must bo sufficiently high 
to allow of a temperature of 200° C. being attained. The 
gases are passed through a layor of ignited lime (Briigel- 
mann, Z. anal. Chom., 1870, 15, 1, 175; 1877, 16, 1, 24), 
about 15 cm. by 6 mm., between two asbestos plugs in a 
tube of potash glass, 30 cm long, and thou through two 
soda-lime tubes ; the lime is healed during the process. 
Iodine is retained in tho oxidation flask as silver iodide ; 
carbon dioxide, chiorino, and bromine are absorbed by the 
lime, the two latter quantitatively, whilst any traces of 
oarbon dioxide which pass arc retained by the first soda- 
lime tube. The lime (plus carbonate and halogen com¬ 
pounds) is subsequently decomposed by nitric acid free from 
halogens, tho carbon dioxide determined from the loss in 
weight, and the halogens in the solution determined with 
silver nitrate.—A. S. 


Lrathar analysis. Change in methods. (Glucose deter 
mmation.) Amer. Leather Chem. Assoc. See XV. 


Determination of surface of soils. Hanley. See XVI 


Determination of tannin in cider. Spiers. See XVIII. 


Detection of added water in milk by a simplified molecular 
concentration constant. Mathieu and ForrA See XIX*. 


Determination of cottonseed hulls in cottonseed meal. 
Grimme. See XIX*. 


Determination of strophanlhin in seeds and tincture. 
Bam part and Muller. See XX. 


Patents. 

Viscosimeter. J. Axor. Ger. Pat. 267,917, May 7, 1913. 

The apparatus consists of an upright cylinder to oontain 
the material to lie tested, and a second cylindor, whioh fits 
closely within the first but not in contact with it: the 
inner cylinder is perforated, so that the material to bo 
tostod (tows inside it as it sinks in the outer cylinder. 
The inner cylinder may be provided with straight or 
spirally-curved guide-bars, to give it a direct or spiral 
motion.—T F. B. 


Combustion-analysis by means of tellurium dioxide. R. 

Glauser. C'hom.-Zi-if., 1914, 88, 187. 

The general use of tellurium dioxide is no longer prohibited 
by the excessive price of tellurium, from which it is pre¬ 
pared. At a red heat tho molten substance readily 
oxidises many otherwise refractory substances ; and in tho 
caso of carbides, cyanamides, and similar products the quan¬ 
titative absorption or collection of tile icsultinv gases 
presents no difficulties. Thus, nitrogen has been" deter¬ 
mined in aluminium nitride, carbon and nitrogen in calcium 
oyanamide, and carbon in several specimens of hard steel ■ 
the last-named were readily dissolved by the molt»n 
dioxide, even in the form of coarse lumpB. The method is 
expeditious ; the results, after practice, are said to be very 
reliabio; and the tellurium is readily recovered. The 
method is being investigated with respect to the deter- 
mination of sulphur in ores.—J. R. 


j Reactions ; Apparatus for carrying out and observing __ 

B. and E. S&gi. tier. Pat. 268,897, Feb. 16, 1913. 

By means of suitable gearing connected with a oommon 
shaft, measured quantities of the substanoe under 
examination and of the necessary reagents are introduced 
J (e.g., from tilting receptacles) into the transparent rcaotion 
vessel, a source of heat is brought into operation, and after 
a predetermined time, tho reaction vessel is emptied, 
this and the other vessels are rinsod, and the different 
parts are all restored to their original positions ready for 
anothor test, these operations being performed automatic¬ 
ally and in the order mentioned.—A. S. 


Instruments for measuring the flow of fluid through a conduit 
Eng, Pat. 2417. See I. 

Apparatus for measuring the content of methane or other 
inflammable gases in the air. Ger. Pat. 268,844. See 
11a. 


Determination of water in solid and liquid fuels by distillation 
with xylene. Sohlapfer. See 11a. 



Determination of zinc [in ores] by ferrocyanide in acid 
solutions. Williams. See X. 


Detecting methane or other inflammable gases in the air 
Ger. Pat. 268,846. See IIa. 

Apparatus for detecting and measuring the content of inflam¬ 
mable gases in the air. Ger. Pat. 268,898. See IIa. 


XXIV.—MISCELLANEOUS ABSTRACTS. 


Assay of zinc by ferrocyanide methods. Report of Anuta 
Sub-Committee of Australasian Inst. Min. Eng. See X 


Carbon sulpho-telluride. A. Stook and P. Praetorius. 
Ber., 1914, 47, 131—144. 

An are-discharge between eleotrodea of a pure tellurium- 
graphite mixture beneath carbon bisulphide results in the 



224 


BOOKS RECEIVED. 


[Feb. 28,1914. 


production of two volatile products,*namoly, carbon sub- 
sulphide, CaS,, and’carbon sulpho-telluride, CSTe. These 
are very unstable, and the isolation of the latter, which 
melts „ at —54" C. and decomposes spontaneously, is , 
extremely difficult. (See also following abstracts.}—.J. R. | 


Carbon sulphn-selrnide. A. Stock and E. Willfroth. Ber., 
1914, 47. 144—IT»4. 

Tins substance, CSSe, prepares! in a similar manner to , 
the corresponding tellurium compound (see above), is 
a yellow liquid boiling at 84" C. and is comparatively ; 
stable towards many reagents, although it decomposes i 
slowly on keeping.- <1. It. 


Volatile substances ; Manipulation of small quantities oj , 

-. A. Stock. Her., 1914, 47, 154-15(5. 

TliK author recommends distillation in a closed apparatus j 
below the ordinary temperature by the use of a high- 
vacuum pump. The several parts of the apparatus are J 
cooled in suitable baths : such as ice. ice and salt. (- -20 (’.), ' 
liquid ammonia (—30' to - 50 1 'C.), carbon dioxide and 
acetone. (—80° C'.), melting carbon bisulphide (—U2’C.), ( 
melting ether ( —124 ('.). and liquid air (—190' The 

homogeneity and purity of the fraction may in most cases 
be readily and very accurately determined by measuring 
the tension of the vapour from the 0 C. bath. The. ! 
ractionation is extremely effective; and the process. 
»esidcH being very economical, facilitates the handling of 
unstable substances. In general, it may be applied to 
substances boiling not higher than 200" (’. at ordinary 
pressures.—.1. R. , 

Fftrmaldehyde and acetaldehyde; Formation by oxidising i 
agents. L. Uosenthaler. Arch. Pharm., 1913, 251, ! 
B87--TO5. ! 

According to von Bueyer's hypothesis, carbon dioxide is I 
reduced in plants to formaldehyde which iH further trams- 
formed into carbohydrates. This theory has been | 
supported by proof of the occurrence of formaldehyde in ! 
leaves (see this J., 1912, 700). The author lias found that 
a number of substances oxidised with |>ermanganate and 
dilute sulphuric acid, and distilled, give distillates in I 
which formaldehyde can be readily detected. Substances i 
which yield formaldehyde in this way contain a methoxy-, 
inethylenedioxy-, or methyl imido-grou ping. The higher 
uliphatie alcohols such ns glycerol and most carbohydrates 
behave in the same way. Hlnimnose and certain other 
substances containing an ethoxy- or cthydimidn-grouping 
yield acetaldehyde on oxidation. Formaldehyde may 
therefore be an intermediate product in the breakdown of 
carbohydrates.—F. Sht>n. 


Books Received. 

TaSCHENBUOH FtfR DIE ANORGANISOH-CHEMIHCHK GROSS- 
ntDtiSTKlR. Hcrausgegeben von Prof. Dr. G. 
Lunge und Dr. E. Bkrl. Fiinfte, umgearbeitete 
Auflage.. Julius Springers Wring., Luikstr. 23—24. 
Berlin W. 9. 1914. Price M. 8. 

This, the fifth edition of the “ Pocket Book ” (fif by 
4| ins.), contains 297 pages of subject matter and tables 
(against 288 pages in the 4th edition), and 8 pages of 
alphabetical index, with 24 blank pages for written notes 
and addenda. The text is illustrated with 15 engravings. 
The subject matter is arranged under the following heads : 
General Data and Tabulated Matter. Special. 

I. Fuels, etc. Steam boilers. Feed water for boilers. 

II. Sulphuric acid manufacture. III. Salt cake and 
hydrochlorio acid manufacture. IV. Bleaching powder, 
etc. V. Alkali manufacture. VI. Sulphur recovery' from 


the Leblanc alkali waste. VII. Nitric aoid manufacture. 
VIII. Potash industry. IX. Ammonia industry. X. 
Illuminating gas manufacture. XL Calcium carbide and 
acetylene. XII. Investigation of the raw materials and 
products of the manure manufacture. XIII. Alumina 
preparations. XIV. Cement industry. XV. Preparation 
of normal volumetric solutions. XVI. Preparation of 
average samples. XVTT. Comparison of the various 
hydrometer scales. 


Evaporation in the Cane and the Beet Sugar Factory. 
A theoretical and practical treatise. By Edward 
Koppkschaar. Formerly Technical Manager of the 
Vicrverlaten Sugar Factory, Holland. Norman Rodger. 
St. Dunstan’s Hill, Ixrndon, E.C. 1914. Price 7s. fid. 
net. 

This volume (10 by fi| ins.), contains llfi pages of subject 
matter, with nine plates and 31 illustrations in the text. 
The subject matter is classified as follows:—T. Intro¬ 
duction. Necessity for evaporation, etc. II. The study 
of steam. Its application to evaporation, and to multiple 
effect evaporation in particular. IIJ. Historical develop¬ 
ment of evaporation in the cane and beet sugar factory’, 
including the introduction of multiple evaporation. 
IV. Comparative study of evaporation. V. Multiple 
effect apparatus. VI. Fundamental parts and accessories 
of evaporating apparatus. VII. Control of evaporating 
apparatus. VIII. S[>ecial designs. IX. Evaporation and 
crystallisation in vacuum pans. 


Principles and Practice ok Agricultural Analysis. 
A Manual for the Study of Soils, Fertilizers, and 
Agricultural Products. For the Use of Analysts. 
Teachers, and Students of Agricultural Chemistry 
Second edition, revised and enlarged. Volume III. 
Agricultural Products. By Harvey W. Wiley, 
A.M., Ph.D. The Chemical Publishing Co., Easton, 
Pa., U.S.A. 1914. Price §0.00. Williams and 
Norgate, 14, Henrietta Street, Covent Garden, W.O. 
Tins volume (9| by iiiK.), contains 807 pages of subject 
matter, with 127 illustrations, and alphabetical indexes 
of authors and subjects. The subject- matter is classified 
as followsI. Sampling, drying, incineration and 
extraction, etc*. II. Sugars and starches. Analysis by 
density of solution. Determination of sugar with polarized 
light. Preparation of pure sucrose, and its use. Chemical 
methods of estimating sugar, etc:. III. Processes for 
delating and determining sugars and starches and other 
carbohydrates in crude or manufactured agricultural 
products, etc. IV. Fats and oils. Their physical and 
chemical projiertios. V. Separation and estimation of 
bodies containing nitrogen. Qualitative tests for 
nitrogenous bodies. Estimation in agricultural products. 
Separation of protein bodies in vegetable and in animal 
products. VI. Dairy products. VII. Miscellaneous 
agricultural products, such as cereals and cereal foods ; 
fodders, grasses and ensilage; flesh products, etc. ; 
tannins and allied bodies; tobaccos, etc. Fermented 
beverages, etc. 


Quantitative Analysis. By Edward G. Mahin, Ph.D. 
Assoc. Professor in Purdup University. McGraw-Hill 
Book Company, Inc., 239, WeRt 39th Street, New York, 
fi, Bouverie Street, London, E.C. 1914. Price 12s. fld. 
net- 

This volume (8| by 5$ ins.), contains 493 pages of subject 
matter, and an alphabetical index of subjects. There 
are 120 illustrations. The classification of the subject- 
matter is as follows :—I. General principles. II. Gravi- 
metric analysis. III. Experimental gravimetric analysis. 
IV. Electro-analysis. V. Volumetric analysis. VI. Colour 
change of indicators. VII. Standardisation. VIIT. 
Experimental volumetric analysis. IX. Oxidation and 
reduction. X. Titrations involving the formation of 
precipitates. XI. Analysis of industrial produotfl and 
raw materials. 
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New York Section. 


Meeting held at Rumford HaU , New York, on Friday, 
January 23 rd, 1914, 


MB. 0. W. THOMPSON IN THE CHAIR. 


PRESENTATION OF THE PERKIN MEDAL TO 
MR. JOHN WESLEY HYATT. 

■The Chairman opened the proceedings with an address, 
in which ho said :— 

At this meeting of the New York Section of tho Society 
of Chemical Industry, it is our pleasant duty to award tho 
Perkin medal to the porson selected as most worthy for 
valuable work done in applied chemistry. In the past it 
has generally been considered that this work should be in the 
mature of original or inventive work which haB proved of 
great public value. The question I would propound to you 
to-night is: What is the montal faculty which has made 
the recipients of tho Porkin medal what they are ? In 
what respect do these men differ from their follow chemists, 
so as to render them especially successful in the applica¬ 
tion of chemistry to the arts ? I have given considerable 
thought to this question, and I wish to submit my con¬ 
clusions for your consideration, bolieving that they may 
be of some suggestive value. 

In 1870, Tyndall delivered his famous discourse on the 

Scientific Use of the Imagination.” In this discourse, 
he showed the value of the imagination properly made use 
of in solving some of the most difficult problems of physics. 
Thousands of instances could l>o givon showing that 
practically all of the progress made in the scionce of 
chemistry has been due to this proper use of the imagina¬ 
tion ; but considering tho work done in applied chemistry, 
we see cloarly that it was imagination that enabled 
Horreshoff to develop tho metallurgy of copper, that 
inspired Behr in his work on the separation of the oil 
contained in tho gorms of com, and Achoson, who 
argued that, if flocculating agents existed, theie were 
probably also de-flocculating agonts, and Hall, who 
believed that somewhere thoro was a solvent for 
alumina, from which aluminium could be obtained 
electrolytically, and Frasch, to whom the oil and salt 
wells suggested the possibility of recovering sulphur 
from the bowels of the earth, and Gayloy, who saw the 
possibility of the dry blast in increasing the output and 
decreasing the cost of the blast furnace ; and now, in the 
caso of Hyatt, who saw in tho drop of dried collodion, 
tho possibility of producing a plastic mass, which was 
finally obtained in celluloid. 

We must not think, however, of imagination as being 
the sole factor, Although it is probably the principal 
factor, in the production of valuable works. There must 
lie energy, concentration, and persistence. Nevertheless, 
the imagination is the most important factor. 

We see this imaginative faculty in all dogreos of develop¬ 
ment, and I would ask those who are educators, in whose 
hands are being moulded tho minds of future chemists, 
whether the work which they are doing tends to develop 
this imaginative faculty, or whether it is indeed possible 
for them to sow in the minds of their students the seeds 
of imagination if they do not already exist there ? It 
seems to me that there is no better place, no better occa¬ 
sion, than this placo and this occasion, when we are 
honouring, by the presentation of the Perkin medal, 
a man in whom tne imaginative faculty is highly 
developed, to put before you the need of the imaginative 
faculty in as emphatic a manner as possible and to urge 
that in 'our eduoational institutions this faculty should be 
developed to the highest degree, for, if we are honouring 
Mf. Hyatt on account of his possession of this faculty, 
should we not also seek to increase the number of those 


who possess the faculty in a high degree ? Is not the real 
purpose of the Perkin medal something more than tho 
honouring ot its recipient»—great as that purpos j is— 
is it not for tho purpose of encouraging those faculties on 
whioh the presentation of this medal rests ? 

Prof. Chas. F. Chandler spoke as follows:— 

It is my very pleasant privilege as the Senior Past- 
President of the Society of Chcmioal Industry, residing 
in this country, to present to John Weslo'y Hyatt the 
eighth impression of the Perkin gold modal, in recognition 
of his most valuablo work in applied chemistry. 

Mr. Hyatt was born at Starkey, Yates County, New 
York, in November, 1837. He was educated in the 

ublic school and later in the Eddytown Seminary, where 

o excelled in mathematics. 

In his oarly boyhood he acquired a strong taste lor 
mechanical affairs in his father’s blacksmith shop. In his 
sixteenth year he went to Illinois and learned the printing 
businoss, working at this trade for tho following ten years. 
During this period he mado his first invention, whioh was a 
family knife sharpener and whioh included a new method 
for making solid emcrv wheels. 

He then went to Albany and worked as a journeyman 
printer for about two years. Seeing a $10,000 offer for a 
substitute for ivory for billiard balls by Phelan and 
Collander of Now York, he began experimenting nights 
and Sundays in the hope of gaining the reward. He 
made a number of usoful plaatio compositions, none of 
them however good enough for billiard balls, but ho 
started to make checkers and dominos of pressed wood, 
and with his two brothers established what is now the 
Embossing Company of Albany, Now York, whioh has 
been a highly successful oonoern for more than 10 years, 
under the mcchaniosl management of Mr. Hvatt’s younger 
brother, 0. M. Hyatt. 

In 1870 he invented and patented a machine for turning 
billiard balls, by whioh an unskilled workman can do as 
much as a dozen skilled workmen oould accomplish by 
former methods, securing at the same time perfect aeon racy. 

His attention having been called to the character of 
tho solid nitrocellulose left by the evaporation of liquid 
collodion, or artificial skin, as it was called when collodion 
was first put upon the market for covering outs and other 
wounds, he turned his attention to tbo subject of nitro¬ 
cellulose as a suitable material for producing plastics. 
It should be remombored that guncotton or nitrocellulose 
was first discovered by Sohoenbein in 1845. In 1847, 
Maynard announoed tho discovery that while nitro¬ 
cellulose is not soluble either in aloohol or ether alone, it 
is soluble in a mixture of tho two, and be gave the name 
oollodion to the solution, which has sinoe found its way verv 
extensively into medical use. It also served to solve 
the problem of producing photographic pictures, either 
positives or negatives, upon glass, praotioally sounding a 
doath knell for the beautiful though expensive daguerro- 
type process. The wet collodion process was introduced 
by Soott Archer in 1861. 

Hyatt was entirely ignorant of the various efforts whioh 
had been made by Parkes, Spill, and others to utilise 
soluble nitrooellulose or pyroxylin for the manufacture of 
plastic materials, and consequently he started out without 
any hints or suggestions as to how he should proceed. 
His first suooess resulted in the manufacture of billiard 
balls by first making a solid oore of another plastic material 
and covering the same with nitrocellulose dissolved 
usually in ether and alcohol. The prooees was so successful 
that a good business was established in 1870 whioh 
continued for several years. 

In the meantime Hyatt invented celluloid and began 
the manufacture of celluloid and bone dust billiard and 
pool balls. At this time his brother, Isaiah 8. Hyatt, joined 
him, and they worked together until the brother died in 
March, 1886. 

I do not propose to give a detailed history of the progress 
made by Mr. Hyatt and his brother in establishing the 

■ 
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celluloid industry. I will merely remark that Hyatt’s 
Patent 88,633, dated April 8, 1869, was for a moulding 
composition to imitate ivory and other substances, com¬ 
posed of fibrous material aud gum shellac or other solid 
fusible adhesive gum. 

His patent No. 89,634, dated April 6, 1969, was for an 
improved method of coating billiard balls, consisting in 
dipping the billiard balls made of some suitable composition 
into a solution of collodion which might be given any 
desired colour beforehand. 

His patent 89,582, dated May 4, 1809, was for a com¬ 
position consisting of ivory dust or its equivalent mixed 
with collodion and subjected to pressure during the 
evaporation of the solvent. 

Patent 91,311, dated June 15, 1869, taken out by 
the two brothers jointly, was for manufacturing solid 
oollodion with very small quantities of the solvent 
and dissolving the pyroxvlin under heavy pressure, thus 
liecuring great economy of solvents and a saving of time. 

Their patent 105,338, dated July 12, 1870, shows the 
fundamental invention of celluloid. It is entitled 
“ Improvement in treating and molding pyroxyline.” 
The three claims of the original patent are : i. Grinding 
pyroxylin into a pulp, as ami for the purpose described. 
2. The use of finely comminuted camphor-gum mixed 
with pyroxylin pulp, and rendered a solvent thereof by the 
application of heat., substantially as described. 3. In 
conjunction with such use; of camphor-gum, the employ¬ 
ment of pressure, and continuing the same until the 
mold and contents are cooled, substantially as described. 

This |iatcnt was reissued three times in order to avoid 
ambiguities. The claims of the bust reissue are as follows : 

1. The use of finely-comminuted camphor-gum mixed 
with pyroxylin pulp, and rendered a solvent thereof by the 
application of heat, substantially as described. 

2. in conjunction with such use of camphor-gum, the 
employment of pressure, and continuing the same until the, 
mold and contents are cooled, substantially as described. 

The specification fixes the proportions at about 1 fuirt 
of camphor to 2 parts of pyroxylin. Modifications 
of this process were embodied later in 11.N. Patents 156,352 
and 156,353. 

From this time on celluloid became a most ini|>ortant 
jilaatic, suiierior in almost every respect to any other 
plastic hitherto proposed, for the manufacture of the 
greatest variety of articles useful and ornamental. 

Seventy-five different patents were taken out either 
by John Wesley Hyatt alone or in association with his 
brother, Isaiah S. Hyatt, and an enormous establishment 
grew up at Newark in the hands of the Celluloid Comimny. 


Mr. Hyatt’s activities were not limited to celluloid. 
Among his other inventions also of great importance, we 
find a sugar cane mill, very superior to any mill previously 
used in its efficiency both in increasing the percentage of 
juice extracted from the cane and greatly diminishing 
the time necessary to extract it, and giving a higher value 
to the refuso bagasse as fuel. 

In the early 'eighties, Mr. Hyatt and his brother Isaiah 
took up the subject of water filtration and started a com¬ 
pany called the Hyatt Pure Water Company. Isaiah 
Hyatt invented and patented a very important feature 
of the filtration process, February 19,1884, patent 293,740. 
It marks the boginning of a now era in water purification. 
Coagulants had been previously used to purify water, 
but the difficulty was that the water was held in largo 
tanks or cisterns. The coagulant was added to it, the 
whole was thoroughly agitated and then it was necessary 
to allow it to stand 12 to 24 hours for the coagulum to 
settle to the bottom. The Hyatts conceived the idea 
of employing a coagulant whiph could be added to the 
water while it is on the way to the filter, so that no large 
settling tanks or basins are required and no time is lost. 
The olaim of this patent is as follows :— 

11 The method herein described of arresting and removing 
the impurities from water during an uninterrupted 
passage of the same from a Bupply pipe into a filtering 
apparatus, thence through a filter bed contained therein 
ana out through a delivery pipe leading therefrom, which 
method consists in introducing into the water simul¬ 
taneously with its passage to or into the filter a substance. 


which will sufficiently coagulate or separate the impurities- 
to facilitate their arrest and removal by the filter bed, 
thus obviating the necessity of employing settling basins.”' 

1 was connected with a litigation which followed tho 
issue of this patent, and studied the process and apparatus 
at Somerville, N.J., Niagara Falls, and Elmira. The 
process was unusually successful. At Somerville the 
river water exhibited a milky coalescence caused by such, 
fine fMirticles of clay that no filter would clarify it. By 
a proper attachment of an alum box to the feed pipe to the 
filter, a minute quantity of alum was added to tho stream 
of water on its way to the filter, less than one grain to the 
gallon, and in the few seconds that elapsed before the 
water leached the filter bed of the ingeniously constructed 
Hyatt filter, coagulation had taken place and the coagulum, 
including the alumina of the alum and the clay, bacteria 
and other suspended impurities of the water had been 
converted into sueh flocks as made it possible for the bed 
of sand in the filter to arrest it completely. These Hyatt 
filters arc so constructed whether they are on a large 
scale or small scale, that they can be washed completely 
at any convenient moment by simply reversing the current 
through the filter. This churns tip tho sand and separates 
from it the accumulated coagulum. 

Nearly all the paper mills and woollen mills in the 
country were and still are supplied with these filters as arc 
also more than 100 cities and towns. 

Tim validity of the patent was established through 
law suits which were brought against the City of Elmira 
and the City of Niagara Falls. These cities attempted to 
evade the Hyatt patents by constructing a chamber 
underneath the filter through which the water passed on 
its way to the filter, but we found by examination that 
while a portion of the coagulum accumulated in tho 
chamber, one-third of it passed on and was separated by 
the filter. 

Judgments in favour of tho Hyatt patent wore given- 
by the Circuit Court of the United States Judge Shipman, 
presiding in 1894, by Circuit of Appeals Judge Wise, 
presiding in 1895 ; again by Judge Ooxe in 1896, and again 
by Judges Wallace, Lacomb and Shipman in 1897. 

In 1891-2, Mr. Hyatt took up the subject of antifriction 
roller bearings with great success. 

1 have really occupied far more time than I should have 
done, but 1 felt, it a duty to take advantage of this 
opportunity to present the tacts with regard to Mr. Hyatt’s 
priority of invention in connection with the celluloid 
and water purification, which I was in a position to do 
owing to my exj>ei'ience and knowledge gained in the 
litigation which arose in both cases. 

T think that tho facts to which I have called your 
attention, although very briefly expressed, will satisfy 
you of the great achievements of Mr. Hyatt and will fully 
justify your Committee in placing Mr. Hyatt beside Sir 
William Honry Perkin and the six American chemists 
who have already received the Perkin Medal. 

Presentation of the Medal. 

It gives me great pleasure, as the representative of 
the Society of Chemical Industry, and the affiliated 1 
chemical and electrochemical societies, to place in your 
hands, Mr. Hyatt, this beautiful token of the appreciation 
and affection of your fellow chemists. 

Mr. John Wesley Hyatt acknowledged the receipt of 
the medal in the following words :— 

I have never looked forward to any such honours as 
you have bestowed upon me, and I do not know how 
fittingly to express my gratitude. You have overlooked 1 
my lack of early training in the sciences with which you 
are all familiar, and only look to results which have been 
obtained mainly by persistent, and many times mistaken, 
experiments. Some successful experiments I might never 
have made if 1 had been familiar with the danger theories 
of some learned men. 

From my earliest experiments in nitrocellulose, incited 
by accidentally finding a dried bit of collodion the size 
and thickness of my thumb nail, and by my very earnest 
efforts to find a substitute for ivory billiard balls, it was- 
apparent that a semi-liquid solution of nitrocellulose,, 
three-fourths of the bulk of which was a volatile liquid! 
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and that the final solid wm low than one-fourth the mass 
*of the original mixture, was far from being adapted to 
the manufacture of solid articles, and that 1 muetinitialiy 
produce a solid solution by mechanical means. The only 
useful solvent known to me at that time was a mixture 
of alcohol and sulphuric ether; with the old formula 
(about equal parts of ether and aloohol) I mixed m a 
dosed mul a thick paste of soluble cotton, made by the 
old firm of Charles Cooper and Co. After mixing, the 
cover of the mill was removed and the mass evaporated 
down to a thick dough, whioh was then forced accurately 
around the ball (made of another substanoe), and allowed 
to dry. This resulted in a rather brittle ooating, owing, 
as I found, to the unequal evaporation, leaving only the 
alcohol, a poor solvent by itself, at the final shrinkage. 
This was remedied by using only the least amount of 
aloohol (five parts ether to one alcohol) necessary as a 
solvent. Even this coating shrunk to less than half of its 
original thickness and required to be dried immersed in 
water under several hundred pounds’ pressure per square 
inch to insure its solidity and freedom from bubbles. It 
became necessary to strain the mass by forcing it through 
a very fine sieve to exclude the uunit rated fibres. All 
those difficulties stood in the way of success, except in 
high-priced articles like billiard balls. Other seriously 
objectionable features became apparent. In order to 
secure strength and beauty only colouring pigments were 
added, and in the ieast quantity ; consequently a lighted 
cigar applied would at onec result in a serious flame, and 
occasionally the violent contact of the balls would produce 
a mild explosion like a percussion guncap. Wo had a 
letter from a billiard saloon proprietor in Colorado, 
mentioning this fact and saying ho aid not care so much 
about it, but that instantly every man ; n the room pulled 
a gun. 

I next had a small beating engine made, to pulp the 
nitrocellulose. In one experiment I placed a small 
quantity of this dried pulp in a strong cylinder and 
forced quickly a minimum quantity of liquid solvent 
into it with high pressure. The result was a solid sub¬ 
stance, as hard as sole-leather, which soon dried, leaving 
.a fine hard disc about three-fourths of an inch in diameter 
.and one-half an inch thick. While no explosion ever 
resulted from this, there was real danger to be feared, und 
the matter was dropped. 

My brother, I. S. Hyatt, joined with me at that tinu*, 
and finding it stated in some patents to which I was 
referred, that a little camphor addl'd to the liquid solvent 
was beneficial, we conceived the idea that it might be 
possible to mix solvents mechanically with the pulp and 
colouring matter while wet, -then absorbing the moisture 
by blotting papers under pressure, and finally submitting 
the mass to heat and pressure. To our surprise, wo noticed 
a slightly solvent action of the precipitated and washed 
eimphor upon the pulp, even before the heat and pressure, 
and without other solvent we succi'oded in producing a 
transparent slab one-fourth of an inch thick, fine, and 
as hard as a piece of wikkI. My brother took some 
samples to the American Hart! Rubber Company, with 
the view of interesting them. They employed the late 
Professor Charles A. Seeley, who had made collodion for 
the Government during the Civil War, to investigate the 
matter. He came to our place in Albany, N.Y., and we 
conducted the whole process for his inspection, very 
successfully. He remarked that he had come prepared 
to detect some chicanery, but could see no deception, and 
expressed himself as satisfied. He kindly advised us that 
if, accidentally or otherwise, we were to apply a little 
too high temperature, the quantity we were dealing with 
would roevitaoly destroy us with the building and adjacent 
property. While wo did not accept this as true, it was 
disturbing. The following day between 12 and 1, when 
all were out, I rigged up a four-inch plank used as a vioe- 
benoh, braoed it betwoen the floor and ceiling, between 
the hydraulic press and the hand pump, intending it to 
shield me from possible harm. I tnen prepared the 
mould, heating it to about 600 degrees Fahrenheit, knowing 
it would certainly ignite the nitrocellulose and camphor, 
and would abide by the result. The gases hissed sharply 
out through the joints of the mould, filling the room with 


the pungent smoke. The mould, press, building sad 
contents were there, including myself, very glad that 
I did not know as much as the Professor. 

The next step was to make a small stuffing machine, 
consisting of a cylinder, four-inch bore, about a foot long, 
terminating in a tube three-fourths of an inch bore, ten 
inches long, immersed in an open oil-jacket, with a gas- 
burner and thermometer. A cap-nut with one and one- 
fourth inch screw forced a plunger upon the cakes of 
incipient celluloid, which were heated at the outlet end. 
of tho cylinder passing through the heated tube into 
moulds, and also through nozzles forming rods, tubes,’ otc. 
Wo found it advisable to lower the melting point of the 
oamphor by adding a small quantity of aloohol or other 
solvent of camphor. A much larger hydraulic stuffing 
machine was then made. Dental plate blanks were the 
principal part of our early business. 

My brother interested some Now York capitalists 
—principally oomposed of General Marshall Lefforts, 
Joseph Larooque and Tracey R. Edson—and we removed 
to Newark, N.J., in the winter of 1872-73. Wo*had 
nearly all the appliances and machinery to design and 
build, which progressed with some halts and qustakes 
for two or three years, when a fire ocourred in our four- 
storej and basement building, utterly destroying all our 
stock and machinery, and pushing out the whole front of 
tho building (which was very weak), and severely injuring 
several of our men, who all finally recovered, although 
one—Mr. Charles S. Lockwood—was in great danger for 
a long time. Wo then started our present works, acquiring 
knowledge and experience, my brother starting a separate 
factory for making brushes, mirrors and combs. Early 
in 1878 my brother went to Paris and started the French 
Celluloid Company. 

Before wo left Albany wo began tho use of tissue paper 
in place of carded cotton or bleached flax, which finally 
resulted in getting tissue paper of definite thickness and 
materials, and breaking it up into small separate pieces 
by a machine l constructed, drying these separate pieces 
in a loose mass and nitrating them instead of the oarded 
cotton. 

In 1876 I was allowed to employ a chemist for deter¬ 
mining our acids and to systematize our nitration, instead 
of merely using hydrometers and thermometers, and 
Mr. Frank Vandcrpoel was selected by me. So far as 
1 know, tho analyses of mixed spent acids were not applied 
to practical work. Professor Seeley proposed that we 
separate tho nitric and sulphuric acids by distillation, and 
thon bring these to the proper strength before mixing; 
this was not adopted. Vanderpool first removed the 
gelatinous flock by adding finely powdered natural barium 
sulphate and allowing the barium and flock to subside, 
which was a great success. 1 had previously tried filtra¬ 
tion, which was impractical. After much labour Vandcr¬ 
poel perfected a quick and accurate method of determin¬ 
ation of the spent acids, and then added the required 
fresh acids. An elaborate and extensive battery of ta n ks 
was constructed, the acids being moved through copper 
pipes, where required, by means of air pressure. The 
tanks for mixing the comminuted tissue paper with the 
prepared acids were arranged on a turntable supporting 
a dozen or more tankB, each holding hundreds of pounds. 
A rotating stirrer was arranged to stir in the requisite 
amount of paper in one tank, the turntable being revolved 
to the next tank, and so on. At a distance embracing 
about half a dozen tanks from the stirrer was located a 
oontrifugal machine, which separated out most of the 
acids. The nitrated paper was then thrown into a washing 
device, and the partly washed paper then fell into huge 
tanks of fresh water and was thoroughly washed. A very 
considerable number of tons of paper per day were and 
are treated in this way. 

Tho next procedure was to grind this nitrated paper 
in a beating engine. The water was then mainly removed 
by a centrifugal machine. The mixture of pigments, 
camphor and nitrocellulose was then made; according to 
the results required, and ground together in a mill, Mien 
pressed into slabs or cakes, and still further deprived of 
moisture by great pressure, and finally deprived entirely 
of moisture by blotting papers, repeatedly changed. 

b 2 
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These cakes wore then broken up and alcohol or other ! 
desired solvents added and allowed to soak in. The i 
partly dissolved mass was next masticated in heated rolls, j 
turned out into necessarily rough sheets, cut into strijiH i 
and rolled up into cylinders, ready for the stuffing machine. 

The great want was to furnish celluloid in solid perfect 
sheets, and this neither the rolls nor the stuffing machines 
could possibly do, with all our experience. I constructed 
a special nozzle for the stuffing machine, to form a slab 
about one and one-half inches thick, seven inches wide 
and several feet long, which was pressed between steam ! 
plates, one of them with undercut grooves, to hold the j 
slab. A machino was mado with Bhaving knife and j 
reciprocating bed, and bv it the slab was shaved into 
sheets of the desired thickness. These slabs were neces¬ 
sarily imj>orfect, and were too small. After showing this 
result to the other directors, I proposed building a hydraulic 
pressure steam-heated mould, to make a slab or block 
about two feet by five, and three inches thick, in which 
to weld and press a pile of rough sheets from the masticating 
rolls. To tnose who knew the least about celluloid my 
suggestion looked pretty good, but to others came 
a great fear of possiblo danger and failure to weld up 
such a mass. At last they gave me authority to build 
the apparatus, limiting me to less than half its cost if 
fairly estimated. With this authority, which consisted 
more of thp privilege of trying such an apjtaratus than in 
providing for its cost, I ordered the machine, agreeing to j 
pay the machinist all above the appropriation if it failed ; 
to work. The machine was built and most carefully tried ! 
in the presence of only the new president, who knew ' 
little about celluloid, and Mr. Stevens and Mr. Lockwood 'I 
among the employees. The mould was cooled and opened, j 
and nice sheets were at onoe made, considering that only 
scrap material was used, though Iors than half the block ! 
was welded. This meant re-heating, which was at once ! 
done, and the whole was known to be a success. 

I dwell upon this because of its vast importance to us. 

It multiplied the value of celluloid many times, making 
a much stronger and finer material than was produced by 
the formor means. 

About this time we were precluded from bleaching the 
iron out of the pulp, caused by the iron-beating knives, 
and it was necosi-ary to remedy the serious difficulty. 
The mixture of nitrated paj>or, camphor, and pigments 
was placed in a largo revolving drum of copper, through 
the axis of which was a shaft with beating arms rotating 
at a very high speed, and the whole was beaten to a 
pulp without the disooloratiun of the iron and water, 
and without the loss in washing and bleaching the fine 
pulp from tho beating engino. 

In order cloarly to differentiate my work in eolluloid 
from that of others in the nitrocellulose industry, I will 
summarize as briefly as I can. First, the idea of com- I 
bining with the nitrocellulose only tho exact or approxi¬ 
mate amount of solvent required for a solid solution. 
Thin required a nearly perfect mechanical mixture before 
very much solvent action could take place. Second, 
completing the solution by means of heat and pressure. 
Third, eliminating the practically unnitrated fibres by 
pulping. Fourth, employing tissue paper in place of 
carded fibre. Fifth, avoiding the terrible clangor of 
drying out tho moisture by exposure in drying room. 
Many years ago I pat on ted the process of first pressing 
out all the water possiblo and displacing the remainder 
by forcing alcohol through under pressure. This, I under¬ 
stand, is now used by other nitrocellulose workers, but we 
prefer the method herein described. Sixth, the stuffing 
machine proem. Seventh, the sheeting prooess, most 
essential. 

Mr. Stevens has been with me ever sinoe ho was fourteen 
years old, and has invented solvents and many other 
things of great importance in the art, and stands at the 
head of nitrocellulose workers at the present time. 

Mr. Harrison, in his department, has invented tho 
method of imitating the grain of ivory, of smoked pearl, 
of onyx, and of many other beautiful colours and effects. 
He has been with us nearly foity years. Others are 
entitled to much credit, but it is* impossible to name 
them here. 


Description op Sugar-Cane Mill. 

In the old method of milling sugar cane the oane is 
passed between rolls which are generally 34 inches in 
diameter and 84 inches long. These rolls are grooved 
and roughened so as to draw all the oane in betweon them 
that is possible. Owing to the comparatively obtuse 
angle formed by tho contact of two rolls, the quantity 
of cane is limited and they aro very nearly togethor at the 
mssago of the cam* through the last pair of rolls. The 
ast, say. J5 per cent, of the juice is forced out through 
five or six inches of highly compressed fibre in the opposite 
direction from which the cane is moving, so that in practice 
u considerable portion of the juice is carried through the 
rolls. For this reason it is repeatedly passed through 
roils, each passage removing a small proportion more of 
the juice. It is found profitable in most cases to add 
water to the bagasse between each set of rolls so as to 
dilute the juico that necessarily remains in the bagasse. 
In order to get the desired quantity of work from the 
mill the rolls are of great length, from seven to seven and 
one-half feet. There is generally from 30 to 40 tons of 
pressure for each foot of face of tho rolls. It is not 
practicable to get any greater pressure than this. I 
employ four or five times as much pressure per liuoal foot. 



With my apparatus and method the angle formed 
between the chain and the upper roll is far more acute 
and the cane is forced through rolls so that five times 
more cane goes through the rolls of a given face than 
is possible with the old mills. If this chain belt were 
impervious to tho juice little or nothing would be gained 
by this method, but inasmuch as the chain forms a 
massive screen through which the juico may readily escape 
from the underside, the juice has only to pass downwards 
through tho mass perhaps one and one-quarter inohes at 
the most to escape, instead of five oi six inches in the 
opposite direction to the progress ot tho cane, as in the 
old mill. It does not take any more powerful apparatus 
to press the cane fibre when it is one inch thick than it 
docs to press fibre that is one-eighth of that thickness, 
and as I get quite as much cane through my rolls with 
I2-inoh face as will pass through tho old rolls of 84-inch 
face I can readily afford to put several times as much 
pressure upou each foot of face as is practicable with the 
old mills. I employ upwards of 150 tons on rolls with 
12-mch face. 

For the same amount of cane passing six times through 
the present rolls my mill will not require more than 
one-third as much power and instead of getting with 
the best milling a bagasso with 50 per cent, of moisture 
and 50 per cent, of fibre, I can easily produce a bagasso 
which has 60 per cent, of fibre and 40 per cent, of moisture. 
This bagasse is so dry that a quantity of it, either a handful 
or a bushel, placed upon the ground can be lighted with 
a match ana will burn like carpenter’s shavings. My 
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mill k ft bout ono-eighth the weight of the present mills 
Sprith the same capacity, and as the machine work is of the 
same character the machine will not cost ono-qoarter as 
much as the present mills. 

In Cuba 71 per cent, of extraction without dilution is 
as good as can be obtained. With my mill without 
dilution I can easily get 78 per cent, extraction. 

With Louisiana cane, whioh has lees fibre, I can easily 
get 84 per cent, extraction without dilution. Of course, 
if the bagasse is passed through a second mill with 12 per 
cent, dilution, I can get 88 per cent, extraction. 

The joints of my sprocket chain belt aro self-cleaning 
and cannot clog ; as shown in practice, each revolution of 
the chain rubs the screen surface together several times. 
All the links of the chain are alike, and aro of drop-forged 
steel The concave edges of these links absolutely fit 
the under roll. The smaller pressing roll is provided with 
annular grooves coinciding with the longitudinal joints of 
the chain so that even the last small percentage of juice 
has a perfectly free outlet. 

There is no danger from irregular feeding, as the mass 
of bagasse between the rolls is about one and one-quarter 
inches thick, and no loose or open space oan possibly 
exist. The springs yield or follow up, according to the 
feed. No crusher or shredder is necessary or desirable. 

Tho speed of the surfaces of the rolls and chains is 
designed to be 30 feet per minute, although I did practic¬ 
ally as good work on my previous machine at 40 feet per 
minute, and it will probably prove that this machine can 
do equally as good work at 40 feet per minute, but to bo 
safe, I have calculated it for 30 feet per minute. The 
ordinary cano mills are run at anywhere from 16 to 25 
feet per minute, according to tho choice of the owner or 
engineer. 

The increased value of tho bagasse as fuel, and tho 
avoidance of any |>oculiar kind of bagasso burner with 
forced draft, etc., is quite an item. Furthermore, as was 
shown by my machine at Adeline, Louisiana, the purity 
of the juice is considerably improved, as the cane is not 

f round up aH in the ordinary mills, but merely flattened 
y the great pressure. 

I have taken out 238 patents (a few of them being joint 
inventions with others), and several new industries have 
resulted. Tho one of next importance to celluloid is 
named The Hyatt Roller Bearing Co. 

The proceedings concluded with an address by Dr. 
Frank Vandorpoel, in which he recalled some jRirsonal 
details of his association with Mr. Hyatt. 


Sydney Section. 


Meeting held at Sydney, on Wednesday, 11 )th November, 1913. 


MR. LOXMEY MECKJITT IN THE CHAIR. 


which oonsiats of magnetic titaniferous iron, magnetite. 
< * U4rt * in **K>oi*tion with black mioa* (biotite). 

Dr. Mftwson subsequently published an account of a 
tnmer&logioal examination of the lode-stuff and came to 
the conclusion that it contained several new minerals. 4 

Some years later a block of tho ore, w eig hing about 16 lb., 
was forwarded to the Imperial Institute. A detailed 
mmeralogical and ohcmieal examination was there made 
of the material by Messrs. T. Crook and G. S. Blake. 4 

Some typioal specimens of the ore wore, I understand, 
forwarded to Madame Curie ; sho reported that the ore was 
only feebly radioactive and of little commercial value, 
radium at that time being comparatively cheap. 

In 1909 a company known as the Radium Hill Company 
was formed in Sydney to exploitthe deposit commercially, 
and a consignment of about 30 tons of picked ore was taken 
to England by Dr. Mawson, who brought it under the notioe 
of a number of firms, both in England and on the Continent, 
interested in the extraction of radium from its ores. A 
fow tons were also sent to America. The low uranium 
content and the high percentage of titanium present, 
which rendered treatment difficult, militated against the 
disposal of tho ore, and no offers of any value were received 
for it. 

While those negotiations were in progress, the author of 
this paper (who, some time prior to the Olary find, had 
discovered a radioactive copper ore at Moonta, S.A.) was 
ask«xl to investigate the possibility of treating the ore 
locally ; and after some twelve months’ experimental work 
developed a process which' gave promise of commercial 
success. The preliminary work was done at the Bairns- 
dalo School of Mines, Victoria, which possesses a fairly 
extensive metallurgical plant, a total quantity of 30 tons 
being dealt with in the course of the experiments. From 
the data so obtained tho plant now in successful operation 
at Woolwich on the Parramatta Rivor, Sydney, was 
designed. 

The present communication gives a preliminary ocoount 
of the treatment process as it is worked at tho present 
time. 

The most complete account yet given of the extraction 
of radium from its oros is that by Haitingor and Ulrioh.* 
They describe tho methods adoptod by them in treating 10 
tons of residues dorivod from about 30 tons of pitchblende 
ore containing 54-2 per cent, of U 8 0 8 . The treatment of 
the ten tons occupied two years, and resulted in the 
recovery of three grams of radium ohloride in a state 
approaching purity. No analyses are given in this paper 
and only very scanty details os to tho plant used. , 

As theso residues were derived from ore containing 270 
milligrams of radium (calculated as bromide) per ton, and 
as the Olary ore, even when concentrated, contains only 
eight milligrams, it is obvious that any process to be com¬ 
mercially successful when applied to these latter ores must 
be comparatively simple in operation, and must allow of a 
considerable tonnage being put through annually. It may 
be noted that eight milligrams of bromide to the ton moans 
one part in 125 million or one part of elementary radium in 
214 million parts of concentrates. 


EXTRACTION OF RADIUM FROM THE OLARY 
ORES. 

BY S. RADCLIFF. 

In May of the year 1906 a prospector forwarded some 
pieces of a dense dark-coloured mineral, carrying small 
amounts of a yellow incrustation in tho surface crevices, 
to Adelaide for examination. Mr. W. S. Chapman, the 
Government Assayer, identified the yellow substance as 
oarnotite, a vanadate of uranium and potassium. He found 
the material to oontain 60 per cent, of uranium oxide and 
a considerable amount of vanadio oxide. 

The locality from which the ore was obtained was shortly 
afterwards visited by Mr. H. Y. L. Brown, then Govern¬ 
ment Geologist of South Australia. He stated : “ The ore, 
occurs as yellow and greenish-yellow incrustations and 
powder on the faces, joint*, and cavities of a lode formation, 


As first observed by H. Y. L. Brown the amount of visible 
carnotite in the ore is negligible from an economic point 
of view, and for practical purposes the ore consist* of a 
lhixturo of ilmomte, magnotito, and rutile, with small 
amounts of carnotite and a mineral stated by Crook and 
Blake to be probably tchcffkinite. Table 1. gives:— 

(a) Analysis of the ore oomplex excluding the carnotite, 
taken from Crook and Blake’s paper. 

(b) Analysis of the concentrates now being treated at 
Woolwich. 

(c) Analysis of a typical Austrian pitchblende.* 


1 Rocord of Mines of S. Australia, 4th Edition, A ^ e laide- 1906, 
p. 361. 

* D. Mawson, Trans. Roy. 8oc. 8. Aust. 1906. VoL xxx., p. 166. 

* D. Crook, F.G.8., and G. S. Blake. D.Sc.,MinoraJ<*icaf Ma*. 

March, 1910, Vol. xv.. No. 77,pp. 271—284. _ ' 

* Haitingor and Ulrich, Sits. Ber. der Wiener Akad. Ha Bd. 117, 
1006) pp. 619—680. 

* Brearly, Analytical Chemistry of Uranium, p, 43. 
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Table /. 


I4 ae . 

Load oxide . 

Ferric oxide. 

Ferrous oxide . 

Manganous oxldo . 

Thorium oxide . 

Cerium oxide . 

Lanthanum and dldymluru oxide 

Yttrium oxide. 

Chromium seaquloxldc . 

Uronoso-uranic oxide. 

Vanodic oxide. 

Titanium dioxide . 

Silica. 

Zinc oxide . 

Phosphoric oxide .... 

Sulphur. 

Arsenic . 

Bismuth . 

Copper . 

Iron . 

Carbon dloxkle. 


a 

b 

C 

0-25 

0-55 

l’ 53 

0 4 

IMG 

1*9 

17-87 

17-4 

1U 

n:n 

16-9 


0-24 

trace 

Oil 

(M3 



1-26 

i 


2 13 

j U-27 

—- 

1-10 


j-n 

0 85 

— - 


HI 

49-95 

0-93 

0-86 

0-02 

51 85 

45-85 

— 

1 15 

12-70 

18-51 


— 

1-09 

— 

— 

0-3:5 


— 

5-08 

— 

— 

0-4 



0-24 

— 

— 

0-89 

— 

— 

8-04 

- 


5-U2 


of steam jets. The iron, with most of the other baae*^ 
present is precipitated, while the uranium goes into solution 
together with some of the rare earths. The bulky iron 
precipitate is separated partly by settlement and partly by 
means of vacuum filters. It is difficult to handle and can¬ 
not bo washed effectually, a portion of tho uranium is 
therefore unavoidably discarded along with this precipitate. 
The uranium solution is made just acid with sulphuric acid, 
heated, and the carbon dioxide expelled by a brisk cuirent 
of air. The uranium is then precipitated by the addition 
of ammonia. The ammonium uranato is thickened some¬ 
what in conical settling tanks and then further thickened 
! to a pulp in a hydro-extractor. This pulp is dried and 
dehydrated in large muffles. The dehydrated product is 
broken up and washed repeatedly with hot water. This 
treatment removes the bulk of the sodium saltR, and a pro¬ 
duct is obtained which on drying contains about 75 per cent, 
of U 8 0 8 . An analysis of this, together with that of the 
iron precipitate, is given in Table 11. Prior to analysis the 
I iron hydroxide was twice dissolved and re-precipitated 
i with ammonia to free it fran the larga amount of sodium 
! salts present. The washed piccijitate was dried, ignited, 
i and analysed. 


The ore is dry crushed ut the mine to puss a sieve of 20 \ 
holes to the linear inch, anil is then concentrated mag¬ 
netically, tho concentrates, amounting to about 30 per 
oent. ot the ore crushed, being forwarded to Sydney for j 
treatment. 

One of tho most interesting joints about analysis («) is 
that the ratio of the uranium to the thorium is as 16-7 : 1; 
radium preparations worked up from this ore should there¬ 
fore oontain very little mesothorium. This conclusion has 
been confirmed in Ruthorford’s laboratory by Dr. Alexander 
Rowell, who examined a sjieeiinen of the bromide and found 
it to contain as radio-active substances only radium and 
its decomposition products. 

As tho concentrates are insoluble in acids, a fusion pro- 
oess is necessary to effect tho initial decomposition. The 
concentrates are mixed with three times their weight of 
salt cake (acid sulphate of soda) and fused in a reverberator}' 
fnmaoo of sufficient capacity to take 500 kilos, of concen¬ 
trates and 1500 kilos, of salt cake in a single charge. Thioe 
charges can bo put through in twenty-foui hours. The 
fused product, crushed to pass a sieve of eight holes to the 
linear inch, is fed, in Binall amounts at a time, into wooden 
tats fitted with agitators. Cold water is fed continuously 
into the vats at the bottom and an overflow is provided 
near tho top. By suitably adjusting the conditions, it is 
possible to separate out on tho bottoms of the vats a con¬ 
siderable amount of comparatively coarse material which 
is almost froe from radium and uranium. The turbid liquid 
overflowing oinfos in suspension the radium, lead, and 
barium as sulphates, together with a considerable amount 
of finely divided silica; while in solution we have the 
uranium rare earths, and part of the iron and acid earths 
contained in tho ore. 

The coarse residues art' removed from the vats daily, 
•c-washed to froe them from any undissolved fused product 
and sent to the dump. Tho composition of these residues 
is given in Table III. 

The overflow from the dissolving vats is pumped to large ! 
load-lined settling tanks and allowed to stand all night. I 
The “ slimes ” settle completely in twelve hours, and the I 
dear liquid is drawn off daily and treated for the recovery | 
erf the uranium. The slimes, which amount when dried to 
approximately 10 per cent, of the weight of tho concen¬ 
trates, are collected weekly and treated for the recovery 
of the radium as described below. 

The further step* in the treatment process may con¬ 
veniently bo described under two heads;— 

(a) The recovery of tho uranium. 

(b) The reooveiy of the radium. 

(a) Recovery of the uranium. 

The ©tear solution containing the uranium and much of 
tfc* ifon cad other bases in tho conoentratcs, together with 
a amount of sodinm salts, is fed into a aeries of vats 
oontatfifiy a measured exoess of a mixture of carbonate 
and bicarbonate of Soda, and heated and agitated by means 


Table 11. 


Pranium Iron 
product. precipitate. 


Insoluble matter. 

Titanium dioxide . 

Ferric oxide. 

Uranoso-uranic oxide. 

Rare earths. 

Lead oxide . 

Vanadic oxide. 

Chromium oxide. 

Sodium salts . 


a-o 

0-41 
70-6 
1 57 
0-51 


8-21 


811 
7465 
2-7 
7 36 


1-2 


5-81 


(b) Recovery of the radium. 

The thickened insoluble residue or slime from the settling 
tank is mixed with half its dry weight of strong sulphuric 
acid and allowed to stand for sevoral days. It is then 
washed, first by decantation and then on a vacuum filter, 
till the washings give only a very slight precipitate with 
barium chloride. The acid treatment and washing reduces 
tho bulk of tho slime considerably, removing large amounts 
of acid earths and iron salts. The washed slime, in quan¬ 
tities of about 200 kilos, dry weight, is then boiled in large 
steel boilers with an excess of a 20 per cent, solution of 
sodium carbonate for two days, the solution being replaced 
once during the boiling. This treatment dissolves a largo 
amount of silica, and converts much of the lead, radium, and 
barium sulphates to carbonates. The slime is then washed 
till the wash water gives no reaction for sulphates; thi 
takes two days for each lot of 200 kilos. Tho washed slime 
is then fed into a warm dilute solution of hydrochloric acid, 
agitated for a couple of hours, and allowed to settle all 
night. The clear solution is siphoned off and the lead, 
barium, and radium precipitated as sulphates. After 
washing once by decantation, the slime is again treated 
as above described. Two treatments suffice to extract 
most of the radium, but the slime is reserved for a further 
treatment if necessary. The plant as at present arranged, 
can treat the slime from ten tons of conccntrates«per week. 
The weekly yield of crude sulphate is about 12 kilos. 

During the past two years I have made a number of 
experiments, both in the laboratory and on the working 
scale, to see if the sulphates in the slime could be reduced 
by heating the material with carbonaceous substances, or 
else in a current of some reducing gas, but the results so 
far have not been encouraging. 

The crude sulphate is fused with carbonate of soda in 
large graphite pots, and the product digested with hot 
water. The insoluble residue after picking out most of the 
metallic lead is thoroughly washed, and heated with hydro¬ 
chloric acid. The solution is evaporated to dryness to 
dehydrate the silica,- the residue moistened with aoid and 
digested with hot water and the silica filtered off. 

It was found that the method of converting the sulphates 
to carbonates by boiling with concentrated soda soluticn 
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wm altogether too slow, and the fusion method has the 
v farther advantage of removing moot of the lead in the 
metallic state. This lead which is, of course, radio-active 
<Table IV.) is being stored for examination later. The 
hydrochloric add solution, containing the radium and 
barium, together with large amounts of lead, iron, and acid 
•earths, was formerly treated by the ordinary analytical 
methods for the removal of the impurities prior to precipi¬ 
tating the radium and barium as carbonates. Bulky 
precipitates, difficult tchandle and wash were obtained; 
this procedure has been abandoned, and a method due to 
Soddy* is now used with very satisfactory results. 

The ohloride solution is saturated with hydrogen chloride 
and the barium and radium are thrown down nearly free 
irom other elements. The crystalline precipitate is filtered 
•off, freed by suction from most of the adhering liquid and 
■dried. It is dissolved in water, the small amounts of lead, 
iron, etc., still remaining, removed, and the mixed carbon- 
-ates of barium and radium finally dissolved in hydrobromic 
acid for fraotionatiou. About 1500 grams of dry chloride, 
which when freed from radio-active substances other than 
radium has an equilibrium activity of from 40 to 50, is 
obtained weekly. 

Table III. gives analysis of the slime, of the tailings or 
coarse residues, and of the crude sulphate. The whole 
aeries of operations is summarised in the accompanying 
flow sheet 

Table ITT. 


Crude 




sulphates. 

| Slimes. ; 

Tailings. 

•.Silica . 


10-82 

51-42 

22 

Titanium dioxide ... 


3-0 

42-40 

031 

Ferric oxide. 


i 2-15 

4-21 

J 4-2.3 

Rare earths . 




0-41 

Uranoso-uranic oxide . 


— 

— 

— 

Lead sulphate. 


09-24 

| 1*85 

trace 

Barium sulphate. 


; 12-30 

023 

i 


Radium R&OfCSS 



* T. Soddy, Chemistry of Radio Elements, p. 45. 


The composition of* the tailings is of great interest, the 
high percentage of titanium dioxide being noteworthy. It 
is apparent that the initial fusion effects a selective decom¬ 
position of the ore complex, the uranium minerals are 
completely decomposed, and the tailings, whioh contain a 
large proportion of comparatively coarse grains, seem to 
consist largely of unaltered rutile. 

Repeated assays of the tailings have failed to detect 
appreciable amounts of uranium. As will be seen too, from 
Table IV., the amount of radium left in the tailings must 
be very small. 

The economic success of the prooess apparently depends 
on the faot that it is only necessary to decompose partly 
the ore mixture in the fusion furnace, and that therefore, 
comparatively small amounts of reagents are required. If 
it had been necessary to decompose the ore completely in 
order to extract the radium, treatment oosts would I think, 
under local conditions, at least, have been prohibitive. As 
a matter of fact, about 50 per cent, of the concentrates 
consists of minerals almost free from radium and uranium, 
j this being the proportion of the material fused sent to the 
dump each week. 

An approximately ten-fold concentration of the radium 
is therefore effected by the two simple operations of fusing 
the concentrates and dissolving the fused produot under 
proper conditions. 

In Table IV. the relative activities per unit mass of the 
concentrates, tailings, and slimes are given. 


Table TV. 



Activity 
per unit 
mass. 

Uranium oxide . 

10 

Tailings. 

0-007 

Concentrates . 

0-00 

Slimes . 

0-25 

Crude sulphate . 

11*0 


The radio-active load separated out on smelting the 
sulphate has an activity approximately fcwioe that of 
uranium oxide when three months old. 

The whole of the radium in the concentrates must dis¬ 
tribute itself between the tailings and the slimes. As the 
tailings amount to five times the weight of the slimes, it 
appears from the relative activities of the two products 
that 86 per cent, of the radium contents of the ore is con¬ 
centrated in the slimes, 14 per cent, being rejected in the 
tailings. 

So far I have done nothing in the separation of the other 
radio-active bodies in the ore. I hope, however, to examine 
very shortly a portion of the radio-active lead now being 
stored, as its activity appears too high to bo wholly due 
to radium I) and its products. Rutherford* states that 
“radium D is separated with the large amount of lead 
usually present in radioactive minerals. In the oourse of 
time, radium D produces radium F (polonium) and the ray 
activity of the lead becomes about equal to that of 
uranium.” 

• As stated previously, the radio-lead separated on smelt¬ 
ing the crude sulphide was about twice this aotivity. It 
is possible that this is duo to small amounts of radium- 
barium sulphate included in the lead. The lead accumu¬ 
lated in the course of several years will ultimately form a 
convenient source for the working up of polonium prepar¬ 
ations. As the amount of polonium in equilibrium with a 
minernl containing one gram of radium is only 0*19 milli¬ 
gram, the direct recovery of polonium from the working 
solution is obviously out of the question. 

It should be possible, on the other band, to work up fairly 
active ionium preparations from the rare earths without 
much difficulty. 

While the chief technical problems in connection with 
this ore may be regarded as solved, muoh work of a 
aoientific character remains to be done, and I hope to con¬ 
tinue investigations on the three following lines 

• E. Rutherford, “ The Radio-active Substances," p. 511. 
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1. To nuke a complete apectrographic examination of 
the ore and the varioua product* separated out during 
treatment. 

2. To investigate the radio-active properties of these 
products. 

3. To work up some kilos, of the rare earths in order to 
examine them in detail. 

In conclusion I desire to thank Professor Pollock for his 
kindness in testing varioua radium preparations from time 
to time, and for tnc friendly interest he has taken in the 
work throughout. 

DiHcr.ssjON. 

In reply to questions by the chairman, the author stated 
that in the examination of radio-activo bodies the gold 
leaf electroscope was 1,000 times as sensitive as the spectro¬ 
scope. With regard to losses in extraction of the ore, 
about 13 per cent, of the radium was at present lost in the 
slimes, in addition to other losses. Jio hopod soon to 
diminish this, and to obtain 85 per cent, of 1 lie total radi mi 
contained in the ore. 


Meeting hdd at Sydney on Wuht'sdny, 1(M lhantlur , 1013. 


MR. LOXLEY MEOOITT IN TliE CHAIR. 


Wo obtained an average tannin value of 20*87 per oent» 
for CaUitris calcar at a and 12-33 per cent, for CaUUris 
glauca. Such results compared with the above-mentioned 
wattles arc not likely to tempt the tanner to use pine bark 
for its tannin values. The Australian tanners obtain the 
majority of the tannin required, by leaching bark; the 
leaching plant is connected with the tannery, and by 
using tho local wattle barks tannin is obtained in solution 
at a cheajx'r rate than from imported extracts of equal 
quality, and as the costs of stripping, freight, and leaching, 
i are all inversely proportional to the tannin value, we believe 
that Vaililris glauca could never be successfully exploited. 
1 as a bark for the tanners to leach. The bark of CaUitris 
1 calcarata might find a ready sale if commercial samples 
' return the Rame tannin values as the sample's wo have 
■ analysed. Tho average of a number of small samples of 
bark from trees of various sizes, returns a tannin value 
varying with the practical experience of tho collector, 
usually higher than tannin values obtained from com¬ 
mercial samples. 

A great change has been brought about in the tanning: 
industry during the last twenty years by the introduction 
| of semi-liquid and solid tannin extracts. The large 
; tanning centres of Europe and tho United States depend 
on supplies from abroad. The demand is so strong that 
barks and woods containing small percentages of tannin 
arc used in the form of extracts. 


NOTES ON AUSTRALIAN PINE BARKS. 

HV F. A. COOMBS AN1) A. II. DETTMANN. 

In a recent publication entitled “A Rest-arch of the 
Pines of Australia,” by R. T. Baker and H. G. Smith, 
attention is drawn to tho tannin value's of tho barks of the 
various species of CaUitris (see this •) , 1(111, 1353, 1358). 

Samples of bark were supplied by Messrs. Baker and 
Smith to the Tanning Department of the Sydney Technical 
College. These have been tested quantitatively and 
qualitatively, and while there is still a considerable amount 
of work to be carried out in this direction, we wish to 
make known results which will probably enable interested 
iKitreons to estimate approximately the true value of these 
barks as a tanning agent. 

Wo have only dealt with two species, Callitris calcarata 
and Callitris glauca, as being worthy of commercial con¬ 
sideration at the present date. The CaUitris barks appear 
to bo like tho hemlock bark of America, the ross being 
rough with deep fissures and carrying varying proportions 
of red tannins. The tannin values of CaUitris calcarata 
arc highor than hemlock or any of the conifer barks, which 
supports the theory that during the long processes of 
evolution tho dry Australian climate has boon a big factor 
in the growth of barkR which contain such liberal supplies 
of tannin, unequalled in any part of the world. The 
Australian forests differ considerably from the forests of 
Now Zealand. The former are dry with very little under¬ 
growth and the bark of the trees is clean and practically 
tree from lichens, etc., but the soil of tho latter is always 
damp, tho undergrowth is very thick, tho sun cannot 
penetrate through tho branches overhead, and the barks 
of large numbers of the living trees are covered with moss, 
ferns, and lichens, whioh will probably affoct adversely the 
tannin values of barks that contain tannin in the ross* 
suoh as the black birch (South Island, New Zoaland, 16 per 
cent, tannin). Samples of bark from these birch trees, 
received at the Sydney Technical College, show that the 
bark dooays in patches on tho living tree, a result pro¬ 
bably brought about indirectly by tho excessive moisturo, 
which is not so pronounced in the Australian forests. 
The commercial side of the CaUitris barks has not been 
thoroughly investigated. Our results show that these 
barks have not the same high tannin values as the best 
Australian wattles, but yield tannin values whioh com¬ 
pare favourably with the average woods and barks used 
xor tho manufacture of extracts. Tho Australian tanner 
has been very fortunate in having large local supplies of 
wattle bark ( Acacia pycnantka and decurrens) whioh 
range in tannin values from 30 to 38 per cent, in com¬ 
mercial samples, and naturally any new tanning material 
is compared with these two species of Acacia. 


Australian CaUitris barks have a tannin value which 
brings them within the sphere of those substances whichr 
are suitable for manufacturing tannin extracts. Belonging: 
to the catechol group, they can be compared with North 
American hemlock bark «(8 to 10 per cent, tannin), South. 
American quebracho wood (20 per cent,, tannin), and man¬ 
grove bark (30 to 38 per cent, tannin). Both CaUitris 
calcarata and glauca give a deep red colour to tho leather 
and are therefore not so serviceable as wattle bark for 
those leather manufacturers who produce dyed leathers 
or basils, and this fault is shared by the three above- 
mentioned tannin materials, but when these red leather 
producing materials are blended with other tannin 
materials good results, varying with the skill of the tanner, 
can be obtained on nil classes of leather. A primary 
tanning experiment was carried out with theRo barks. 

J Liquors containing 3/5 pine bark tannin and 2/5 oak- 
wood extract were used to tan several sections of hide,, 
and tho resulting 00 per cent, of leather compared with 
other results obtained from leather tanned under similar 
conditions with wattle instead of pine bark, shows that 
these barks do not prevent the production of good weight 
returns arid a solid leather. 

The future of the pine barks will depend on tho successful 
manufacture of an extract, and we hope to carry out 
further experiments when the extract can be obtained inn 
sufficient quantities. 

Tho factors which brought about the manufacture of 
“ hemlock extract ” and a big demand for tho bark in the 
United State*, will throw light on the possibilities of 
exploiting Australian pine bark. The U.S.A. had the 
hides to tan, and the same can be said of Australia. The 
former had to dopend on hemlock or imported tannin 
materials; the latter have always had large supplies of 
wattle bark, and therefore there has not been the same 
incentive to search for fresh tannin materials and to- 
exploit the inferior pine bark. But at tho present time 
Australia is importing largo quantities of wattle bark 
from South Africa, which means a shortage of local supplies 
—a factor which shows the necessity of a more complete 
investigation of tho practical value of those pino barks. 

In America there were vast tracts of land covered with 
hemlock trees, and Messrs. Baker and Smith are quite 
confident that Australia also has large amounts of pine 
trees whose bark haB a high tannin value, and if investiga¬ 
tions show that sufficient bark can be obtained, the 
successful manufacture of extract will depend on the 
quality and the cost of production. 

The United States and Canada are in a better position 
than Australia to colleot the maximum value from their 
respective forests. Tho two former countries owe their 
great advancement and tho wealth obtained from natural 
resources largely to private enterprise, but in Australia 
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private enterprise differs from the same in North America 
because it docs not include the right to build and control 
railways. The pioneers in America go out in large numbers 
to take up land, and private enterprise soon follows with 
a railway, and in some cases the railway goes before the 
fanner and squatter, enabling land owners to combine 
if neoessary and deal with such items as bark, timber, etc., 
whioh would bring in money when the land is being pre¬ 
pared for cultivation, or railways can be laid through 
forest land to deal with timber, etc., and after the land is 
cleared the Bettlers will follow and replace the sawmills, 
etc., with cultivated land. In Australia and New Zealand 
the land has boon taken up by scattered units who are too 
far apart to organise and unite their labour in an effort 
to convert the forests into money, which is only possible 
when the timber can be sent by rail or river to the various 
markets. These isolated settlers, who cannot place the 
products of the forests on the market within a reasonable 
time, are forced to burn the growing trees to enable them 
to cultivate the land, and these tires have brought about 
great losses to Australia of timber and bark. The utilisa¬ 
tion of timber and its by-products depending almost entirely 
on private enterprise, which, under certain circumstances, 
is powerless without a railway, it would appear that State 
ownership of railways places some industries at a dis¬ 
advantage. The railways are one. of the most important 
factors in developing,a young country, and it is quite 
possible that Australia would benefit considerably if, 
instead of prohibiting private individuals from controlling 
railways, the State were to lay down a system which 
would prevent the evils of monopolies, etc., and containing 
a clause allowing the State to resume and control after 
certain periods. 

America appears to have been in a better position to 
treat homlock than Australia is to treat tho local pino 
barks, but at the present time the supplies of tannin 
materials are decreasing, and if an extract of good quality 
is manufactured from the local pine hark we have no doubt 
that a ready sale will bo found for it. 

Baker and Smith, in “ The Pines of Australia,” point 
out that there art? considerable bells of rocky mountainous 
land supporting the growth of these trees, which would 
not be suitable for cultivation but which with care would 
give continual supplies of timber, sandarac, and bark. 

Briefly the position may be summed up as follows :— 
Tho supplies of bark are apparently large; the tannin 
value iH quito sufficient for the successful manufacture of 
extract, and the quality of tho tannin is not. inferior to 
that obtained from hemlock, quebracho and mangrove, 
but a commercial investigation is required to deal with 
the quantity available and cost of carriage to certain 
centres near a railway, and a more complete analysis of 
commercial samples, tho hitter to be taken from not less 
than 500 tons of bark. If this amount of bark were 
stripped, as suggested in a recent paper from this Depart¬ 
ment on “ Australian Mangrove Bark ” (Leather World, 
December, 1912), factors would be obtained which would 
go a lone way towards solving the commercial value of 
Callitris barks. 

The tannins from these pine barks are decidedly red. A 
simple mothod of decolourising their extracts would 
improve the value considerably, but research workers in 
this direction should keep in view the action of tho 
decolourising agent* on the process of tanning. Dumesnv, 
in his book on “ Wood Products,” places the problem of 
decolourisation in a very clear light. (He writes : “tho 
dooolourisation of the future does not lie in tho use of 
chemical products, nor in more or less com plicated pro¬ 
cesses ; tanning is an industry far too complex to stand 
it. It requires and will require before and above all, 
pure extracts of a well determined nature, with a high per¬ 
centage of tannin soluble in oold water, and finally of as 
constant and uniform a composition as possible.”) There 
can be no objection to the use of albuminous substances 
to remove suspensoids and the catechol tannins or reds, 
which have almost reached the stage of suspended matter: 
but while chemical substances such as the alkali sulphites 
have been great factors in the production of cheap extracts, 
they are not without drawbacks in the tannery. 


Qualitative reaction*. 

The qualitative reactions of the tannins in CaUitrU 
barks were tested by the methods and reagents used by 
Stiasny and Wilkinson (see this J., 1911, 1172). Tho 
tannins in the barks of 0. calcarata and C. glauca belong 
distinctly to the catechol group. Both epocies give a 
complete precipitate with the formaldehyde test, and no 
immediate precipitate with the ammonium sulphide test, 
but slight traces after standing overnight. With Callitris 
calcarata the filtrate from the aoetie acid and lead acetate 
test, on the addition of iron alum, gives a slate blue pre¬ 
cipitate by reflected light, and with C. glauca a greeidsh- 
brown. The other tests gave tho following results in the 
case of both varieties .—Bromine, precipitate.. Normal or 
basic lead acetate filtrate and caustic soda , colourless. 
Copper sulphate and ammonia, no. ppt. Tartar emetic and 
ammonium acetate, clear. The qualitative reactions of 
tho tannins of Callitris barks do not give abnormal results 
when compared with other well-known pino barks. Tho 
fermentable sugars, noted by tho amount of acid in the 
liquors, are slightly higher in Callitris barks than in wattle 
harks, but the acidity value, as far as our experiments 
have gone, is not nearly as high as in Borne European- 
pino barks. 

The deal shaving test gave a pink colour with C. cal¬ 
carata and slight pink with C. glauca. Iron alum tests 
gave brownish-green and green, respectively. 

The following table will show the tannin values of 11 
samples of C. calcarata and 6 samples of C. glauca :— 


Callitris Calcarata. 




Tarniin. 

: Non- 

tannins. 

Insolubles. 

Water. 



! per cent. 

I per cent. 

per cent. 

per cent. 

No. 

1 

21-72 

! 7-24 

58-54 

12-5 


2 

23-60 

j 5-99 

57-91 

12-5 


:s 

22 90 

5-98 

58-62 

12-5 


4 

20-37 

6-09 

01-04 

12 5 


f> 

21*65 

6-90 

58-89 

22-5 


0 

16(58 

0-80 

64-02 

12-5 


7 

18 29 

0-97 

62-24 

2 2-5 


H 

15-24 

6-77 

05-49 

32-5 


0 

18-42 

7-32 

01-70 

32-5 


30 

23 33 

5-00 

58-51 

12-5 


11 

27-28 

7-18 

53 04 

225 

Average 

20-87 

0-63 

00-00 

125 


Callitris Glauca. 



Tannin. 

Non- 

tannins. 

Insolubles. 

Water. 

No. 1.. 

per cent. 
35-30 

per cent. 
670 

per cent. 

00-44 

per cent. 
12-5 


11-03 

6-30 

70-17 

12-5 

„ 3.. 

34-03 

7-02 

05-85 

1*5 

» 4.. 

9-02 

4-90 

73 68 

12-5 

., 5.. 

30-99 

055 

69-90 

12-5 

„ 8- • 

13-00 

6-03 

09-47 

12-5 

Avcrago 

1233 

5-03 

09-24 

12-5 



1 

i Ethyl 
j acetate 
j extract. 

Alcohol 
preeipita- 
! tion 
figures. 

i Gallic 
j acid value 
of l grin. 

[ of tannin. 

Ratio of 
tannins to 
non¬ 
tannins, 

Callitrii Calcarata 
No. 1 

per cent. 
7-3 

NU 

j 0-5861 

2-8-4 8 

„ No. 2 

3-98 

10 

0-598] 

Callitr > Qlawu 





No. 1 , 

9-90 

3-54 

0-578 ) 

1-7—2-6 

„ No. 2 j 

1 

10*0 

8-01 

0*698] 


Amyl acetate was used for ethyl aoetate figure. 
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Discussion. 

Mr. H. G. Smith said that the production of wattle bark 
in Australia was now unremunerative, the supply being 
drawn from Natal, but the cultivation of white pine 
would be very profitable, I^arge areas, useless for agri¬ 
culture, were covered with white pine scrub, which could 
bo cut down and quickly grown again. The supply was 
unlimited, and the bark was easily stripp'd. 


THE ACTION OF CONCENTRATED SULPHURIC 
ACID ON IRON. 

HY' CHARLES E. FAWSITT AND CHARLES W. R. POWELL. 

In commerce it is customary to carry concentrated 
sulphuric acid in iron drums and to store it in iron tanks. 

It appears to bo generally supposed that the acid has no 
action on iron in the cold. A certain amount of action 
tloee go on, however, and the following investigation was 
undertaken to determine its nature and extent. 

In several respects iron appear* to stand out from other 
metals as j^culuvr. For one thing it is rendered passive 
very easily; and again, its behaviour in the matter of 
rusting and of corrosion generally is erratic. 

Peculiarities noticed in regard to its passivity and 
corrosion are in man) eases connected with the surface 
condition of the metal, and as a result of the present in¬ 
vestigation it appears that certain irregularities observed 
with respect to the action of sulphuric acid may be 
due to special conditions of the surface of the metal. 
The Laboratory Exjieriinents (Part 1.) in this paper were 
|ierformed by (•. W. R Powell (Science Research Scholar 
of the University of Sydney), while C. K. Fawsitt is 
resjionaiblo for the cxjMTirnonts conducted w r ith a drum of 
acid (Part II.). 

Part 1.—Laboratory Experiments. 

The effect of temperature, quality of acid, and quality 
of iron, on the products and rate of reaction were investi¬ 
gated. The temperatures varied from 25° to 200 1 

The experiments were conducted mainly with sulphuric 
acid “ Pure for analysis ” which contained 97*5 |>er cent, 
of sulphuric acid by analysis. Unless otherwise expressly 
stated, this is the acid lists! as ** concentrated sulphuric 
acid.” No attempt was mode* to obtain the acid quite 
free from water, as it was thought that more particular 
interest attached to experiments with commercial acid. 
Experiments were also carried out with commercial acid 
(94-6 Tier cent-, by density) and with the ordinary acid 
diluted with water. The most dilute pure acid used con¬ 
tained 04-0 percent, of H S H<) 4 (estimated from the density). 
The quality of the iron used also affects the reaction, i 
In this work the following kinds of iron were employed, j 

A. Steel plate which gave the following analysis: j 
carbon 0-35 (per cent.), manganese 0 01, phosphorus 0 00. 
silicon 0-01, sulphur 0*01. 

B. Steel cut from a sulphuric acid drum. This, as well j 
as steels A and C, was kindly analysed for us by Messrs. 
Kasfcaugh and Burrows, of the University of Sydney, and 
came out as follows : carbon 0-045 per cent., manganese 
0-375 per cent, phosphorus 0-004 per cent., sulphur 0-^15 
per cent., silicon 0-007 per cent., nickel 0-40 per cent. 

C. Steel wire analysed as follows : carbon 0-51 }s*r cent., 
manganese 0-48 jier cent., phosphorus 0-040 per cent., sili¬ 
con 0-083 per cent., sulphur 0-058 i»or cent. 

D. Wrought iron. 

E. British pig iron, No. 1 Foundry (soft, gray). 

F. White cast iron (British). 

G. Cost iron from Lithgow, N.8.W. Cast in sand. 
Analysis kindly supplied to us by Mr. B. Smart, as follows : 
Carbon, graphite, 3-16 per cent.; carbon, combined, 
0-57 per cent.; silioon, 3-27 per cent.; sulphur, 0-010 
per cent.; phosphorus, 0-792 ]>or cent.; manganese, 1-51 
per cent. 

H. Cast iron from Lithgow, N.8.W. (per Mr. B. Smart). 
Oast in chill. Analysis : carbon, graphite, 2-88 per cent.; 
ea bon, combined, 0-53 per cent.; silicon. 3 46 per cent.; 
sulphur, 0-024 per cent.; phosphorus, 0-789 per cent.; 
manganese, 1-52 per cent. 


I. Iron powder obtained by reduction of ferric oxide 
with hydrogen. 

Nature of the action of sulphuric acid on iron. 

When iron or steel is plunged into concentrated sulphuno 
acid there is an initial evolution of gas which usually falls 
off rapidly. 

It lasts at most a few minutes and is probably due to the 
Bpocial condition of the surface of the iron. The gas 
given off is mostly hydrogen. There are doubtless usually 
traces of hydrocarbons present, but no sulphur dioxide 
could be detected in the gas. Jt is highly probable that 
the first evolution of gas is due to there being a small 
quantity of moisture on the surface of the iron as it comes 
from its condition of exposure to the atmosphere. After 
some time has elapsed a more or less steady current of gas 
is in most cases evolved from the iron. It is this action 
that we have more closely investigated. 

It has already been ]>oiriled out by one of us (Powell, 
Proc. Roy. Roc. N.R.W., 1913, 47, 59) that cold concen¬ 
trated sulphuric acid acts slowly on iron to produce ferrous 
sulphate and hydrogen. There is also a very small pro¬ 
portion, 1*3 per cent.., of sulphur dioxide in the gas 
produced. The effect of temperature, acid, and metal on 
the reaction is next given. 

Effect of temperature on the products. 

As the temperature is increased the percentage of 
hydrogen decreases and that of the sulphur dioxide 
increases until at some particular temperature the gaH 
evolved consists entirely of sulphur dioxide. ThiH 
temjMTuture was not. the same for all the samples of 
iron worked on, and in some cases it was found that 
even if some hydrogen was being evolved at a particular 
high temjierfttiire, then after a few hours at that tempera¬ 
ture the evolution of hydrogen had ceased and sulphur 
dioxide alone was being evolved. 

Certain secondary reactions also seem to take place at 
high temperatures; sulphuretted hydrogen was detected 
by means of its reaction with lead acetate, although in 
most eases the gas reacted with the sulphur dioxide forming 
sulphur and water, before a test could be obtained : when 
the presence of sulphur in the reaction flask indicated that 
Ihis was going on the surface of the mercury in the side 
tube leading to the measuring cylinder was invariably 
blackened owing, no doubt, to the formation of mercury 
sulphide. 

in some cases (iron powdor) sulphuretted hydrogen 
was evolved at 30’ (’. in sufficient quantity to be detected 
by the smell. 

With steel wire ((‘) and concentrated sulphuric acid the 
following results wore obtained :— 


Table I. 


Temperature. 

Time from start of 
experiment till taking 
of sample. 

1 

H, 

so 2 

2.VC. 

8 days 

00-8 

3-2 

ao* c. 

18 days 

08-0 

20 

150 ’ v. 

54 days 

05 1 

4 0 

35’ C. 

3 days 

« 2 -r. 

7-5 

35° e. 

(i days 

! 020 

80 

35° ( 

8 days 

| 03-2 

6-8 

KW°C. 

i hour 

55-2 

44-8 

100 ° V. 

2 hours 

1 54-5 

45-5 

160 ” 0. 

4 hours 

57-8 

42-2 

J 60” t*. 

7 hours 

OlO 

390 

160*0. 

16 hours 

17-9 

820 

ICO’ (;. 

30 hours 

8-4 

91-0 

180 * 0 . 

1 hour 


1000 

200’ 0. 

1 

1 hour 

— 

1000 


Effect of composition of metal on the nature of the reaction. 

The composition of the iron or Btoel employed consider¬ 
ably affects the analysis of gases evolved. Lithgow pig 
iron cast in chill (H) yielded gas containing 92 per oent. 
of sulphur dioxide immediately on heating to 150® C., 
whereas the steel wire of previous experiments required to 
be heated to 160° 0. for 30 hours before the percentage of 
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sulphur dioxide was reached. The following table illus¬ 
trates the nature of the reaction at 160" C. and 166° C. 


Table II. 


Temperature. 

Time. 

1 

H, 

so. 

150° C. 

4 hours 

7-7 

92-3 

160° c. 

0 „ 

30 

96-1 

165° C. 

1 1 1 ' 


100-0 

165° C. 

8 


1000 


In this case at 185° C. the amount of hydrogen present, if 
any. had become too small to be detected by the ordinary 
methods of analysis. Nickel stool (B) yielded immediately 
on heating to 150° C. a mixture of gases containing 98 per 
cent, sulphur dioxide and 2 per cont. of hydrogen. 

English No. 1. foundry iron behaved as follows :— 


Table III. 


Temperature. 

Time in hours. 

U 2 | 

SO, 

100 

r, 

35-0 | 

05-0 

150 

3 

_ ! 

100-0 

105 

3 

— 

100-0 


The action of English white oast iron was very different, 
the percentage of sulphur dioxide being KKL~ut 100" C. 


Table IV. 

Temperature. Time. j II., j SO, 


Most of the experiments in this paper have been repeated 
two, and in some oases, three or four times: the results of 
these several experiments agreed fairly well. 

Any general oonolnsiona arrived at here in regard to 
temperature effect, effect of metal composition, ana effeot 
of acid are considered to be valid, inaamuoh as other 
factors were kept constant while the one was varied, 
and because the results obtained could bo repeated with 
very similar results. 

The experiments were conducted in round bottom Jena 
distilling flasks. After introducing the iron and sulphurio 
acid the nook was sealed with a paraffined rubber stopper 
and the aide tubo led to a measuring cylinder inverted in a 
morcury trough. In some casos after filling the flask, the 
neck was fused and drawn out, thus avoiding the use of 
anything but glass in the apparatus. The volume of gas 
evolved was taken as a measure of the rate of tho reaction. 
Tho volume was oorreoted for temperature and pressure, 
all volumes boing calculated to 0" C. and 760 mm. 

Experiment u-ith elect (C). 

Stool wire (194 grms.) having asurfaoeof 143 square cms. 
and freshly polished with emery cloth. waB immersed in 60 
c.c. of concentrated sulphurio aoid and placed in a thermostat 
maintained at a temperature of 30" ('■ (Table VII.). After 
23 days tho temperature was allowed to fall to room 
tem(>erature for 10 days (generally about 26" C.). The 
rate of reaction after tho first day at 25° 0. had fallen 
from 0J4 c.c. per hour to 0 05 c.c. per hour. It then 
continued to fall until on tho 10th day it had ceased 
altogether. On again raising tho temperature to 30” C. 
the rate rose to a value slightly higher than its former value 
at 30” V. On again lowering the temperature to 26° C. the 
rate gradually decreased. 


30 

! 12 days 

1 35-0 

05-0 

60 

24 hour,-* 

! io 

90-0 

100 

1 hour 

i — 

1000 

Steel of 

comjiosition (A) gave the following results 

Table V. 

Temperature. ; Time. 

i H, 

1 

so 2 

30 

i 14 days 

97-0 ! 

3 0 

30 

50 , 

1 ) 4-7 

5-3 


This is very similar to what was obtained with the steel 
wire already experimented on. 

liifliit lire of the arid on the action. 

In tho following table are shown the results obtained 
after a week'- run bv the use of tho ordinary “ pure " acid 
(97-5 per cent.) and with this diluted with water to 94-8 
|ier cent., and with commercial acid which contained 
94-6 per cent. H,SO t , 


Table VI. 


Acid. 


Temperature, Iron used. H. s 


per rent 

0M> 30 n O. Steel wire 

94 •« B0° 0. 

94fl I B 

(commercial! 


ltfl-r, 

1X1-2 

98-8 



Tho results of these experiments show that the products 
obtained from the dilute acid do not differ greatly from 
those with the most conoentratod aoid (97'5 per cent.). 

Further, the impurities present in the “ commercial ” 
acid used wore evidently of suoh a nature as not to disturb 
the reaction greatly. 


Experiment! on the rate of reaction. 

E^act measurements on the rate of reaction between a 
meted surface and on acid ore difficult to carry out, as the 
extent of the surface of the metaland its oondition vary in 
spite of all precautions. 


Table VII. 


Turn* in days. 

Temperature °C. 

c.c. evolved per hour. 



p. t(i. decimetre. 

6 

SO 

0-06 

H 

30 

0-08 

10 

30 

0 08 

14 

30 

0-08 

10 

30 

0-10 

20 

SO 

0-09 

21 

SO 

010 

22 

SO 

0-10 

23 

30 

0 09 

24 

25 

003 

27 

25 

003 

29 

25 

002 

# 31 

25 

0O1 

34 

25 

0-00 

3:» 

30 i 

0 14 

37 

SO 

012 

Oil 

39 

30 

41 

SO 

0-13 

42 

30 

013 

43 

25 

000 

49 

25 

0-00 

51 

25 

0-00 

52 

25 

005 

5 3 

25 

003 

57 

25 

002 

59 

25 

005 

00 

25 

002 

• 04 

25 

002 

72 

25 

0-<>0 


It was found that as the result of four experiments, the 
average rate of gas evolution at 30" C. from 20 gras, of 
steel wire during tho first twenty days was 0-12 o.o. per 
hour. For each square decimetre of surfooe the rate was 
0-08 c.c. per hour. 

Variation of rate of reacEon with iron need. 

With steel (A) the rate remained constant for 10 weeks at 
30° C. at 0'05 o.c. per hoar per square decimetre. With 
steel (B) tho average rate for twenty days was the same as 
for steel (A), but the notion began more slowly. With 
cast iron (Gi (Lithgow) an entirely different result was 
obtained. This sample of oast iron proved resistant to the 
action of sulphurio said at 30° C. After four weeks at this 
temperature no gas had been evolved and even when the 
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temperature was raised to 100° C. the iron still remained 
‘ 1 passive.’* After removal from the acid the iron presented 
a veiy different appearance to that of the steels used in 
previous experiments. All the steels became coated with 
white anhydrous ferrous sulphate, which sometimes 
clung to the metal and sometimes fell to the bottom of the 
flask. In this cast*, however, the iron had a dull dark grey 
surface, which looked black while still immersed in the 
acid. This was probably due to a film of ferrous sulphide, j 
the formation of which would also account for the darkening j 
of the acid. (cf. Ditto. An. Ph. Ch., 1890, 19, 08.) 

Sample, K. (British foundry iron ).—This iron gave off 
no gas at 30° C. and indeed liberated no gas even after I 
remaining at 50° ('. for seven days. 

Sample V. While, cant iron {British).- —The iron was too j 
hard to cut into pieces without altering the temper. ; 
Turnings hail therefore to be taken, and were used of such a ; 
size that they were retained bv a mesh of 24 to one inch i 
and passod through a mesh of 10 to one inch. 37 gnus, j 
were immersed in 120 c.c. of sulphuric acid. Gas was | 
evolved in this case, at a rate comparable with tin* rates 1 
found for stools, when equal surfaces are considered. 

Sample D. —Wrought iron was cut into pieces having 
a surface area of OPS square cms.; 30 grms. were immersed 
in 120 c.c. of sulphuric acid. During the first seven days 
at 30° 0. about 1-5 c.c. of gas were evolved, but after 
that no gas was evolved up to twenty-five days when the 
temperature was raised to 50° ( 

Tho results of tho various samples of iron arc shown in 
the following table (Table VJII.). 


Table VIII. | 

Average rate of gas evolution during the first twenty days at i 
30° V. (8«”/’.). ! 


Iron 

Weight, of 

Surface of 

Quantity of 

c.c. per hour 

used. 

lion. 

iron. 

acid. 

* 

per sq. drill. 


grms. 

sq. cm. 

i 

r c. ] 


A. 

37 

60 

120 

007 

11. 

40 

(V0 

120 

00> 


20 

343 

00 

0-08 

T>. 

30 

62 

120 

It 007 

K. 

37 

07 

120 

0 

F. 

37 

170 

120 

0-035 

U. 

37 

08 

130 

0 

11. 

38 

07 

120 

0 


Tho results for iron powder arc given separately, as 
this is hardly comparable with the other more compact 
forms of iron. 

I. Iron powder. —Obtained by reducing pure ferric oxide. 
On mixing 20 grins, of the powder with 50 c.c. of sulphuric 
acid a very vigorous action ensued. Hydrogen, sul¬ 
phuretted hydrogen and Bulphur dioxide were liberated 
with tho evolution of much heat. This violent action 
gradually eased off, but even after ten days was still very 
much greater than with other samples. On first mixing, 
the rate of evolution was very high, but was not measured 
exactly. This sett led down in half an hour to about tho rate 
shown in Table IX. 


Table IX. 

Time. 

Temperature. 

lUte. 

4 days ' 

MY 

0-5 

5 n 

30° v. 

0-05 

0 „ 

30' c. 

j 2-78 

« ,, 

30° <’. 

215 

H ,i 

30" <:. 

, 1-40 


Effect of temperature on rate. i 

While the rate of gas evolution at 25°, 30°, and 35° 0. 
was found for each temperature to be fairly constant, this 
oannot be said for temperatures above 35° C. Above this 
temperature tho rate may vary considerably according to 
the time that the experiments have been in progress. In 
comparing the results of one temperature with another it 
was considered desirable to use the maximum rates 
observed. Different results are also obtained when fresh 


iron and acid are used for each temperature from those 
with the same materials heated to the higher temperatures. 

In Table X the “ Time ” given in the second column 
is the time that has elapsed since the iron has been in contact 
with the acid at the particular temperature. 


Table X. 


Iron 

Time 

Temperature! 

1 

Rate in c.c. 

Temperature 
coeff. for 
10° C. 

used. 

(days). 

per hour per 
sq. dcm. 

It. 

35 

3ft 

0-08 

_ 

B. 

6 

50 

0-07 

—. 

B. 

1 

100 

0 

— 

lb 

1 

150 

28 

— 

•C. 

43 

30 

0 08 

_ 


8 

35 

0 20 

9-5 


13 

40 

- 0-71 

0-9 


1 

55 

2-6 

2-5 


1 

100 

7-7 

1-3 

tc. 

1 

1(H) 

24) 

— 

0-2 

150 

59 

2-0 


0-5 

100 

229 

3-9 


o-l 

180 

1910 

2-9 

E. 

20 

30 

0 

— 


7 

50 

0 

.— 


1 

1(H) 

2-4 

_ 


n*r» 

150 

152 

2-3 


0-5 

105 

270 

1-5 

F. 

20 

30 

0-04 

— 


l 

r.o 

14) 

3-3 


or. 

100 

155 

2-9 


0-5 

150 

5805 

21 

H. 

30 

30 


— 


13 

35 

— 

_ 


0 

40 

_ 

_ 


9 

50 

04)4 

_ 


1 1 

100 

1-40 

2-0 


1 

150 

12-7 

10 


! i 

105 

128 

44) 


* Same reacting substances boated first at 30° and temperature 
thou raised. 

t Fresh iron and acid used for high temperatures. 


With the exception of B (nickel steel), which gave off no 
gas at- 100° (’. for one day. all the specimens showed in¬ 
creased rate of gas evolution with rise of temperature. 
This rise of temperature did not cause a steady rise in 
the velocity; the temporal uro coefficient for inorease of 
velocity jier 10° C. usually fell as the temperature was 
raised. The average value, however, as calculated from 
these numbers is 31, which is very similar to tho usual 
value obtained for temperature on reaction velocities. 

Effect of concentration on rate. 

The dilution of the acid was not carried very far, the 
most dilute acid used having a content of 94*6 per cent, 
sulphuric acid. 

The results of experiments are shown in the following 
tabic (Tabic XI.) 

Table XI. 


Used 20 grms. of steel (C) having a surface of 143 sq. cm. 
Tom (XTftfcure 30” C. 



Time from first 

Hate in c.c. per hour 

Arid used. 

contact in days. 

per sq. dcm. 

--- 

- - 

- -- 

per cent. 


0-07 

97-5 

6 

by analysis 


0-08 

97-5 

12 

by analysis 


04)3 

96 0 

2 

by density 


016 

3 


6 

0-37 


10 

0-87 

94-G 

1 

1-0 

by density 


1-5 

8 


12 

2-37 


The effect of diluting the acid increased tho rate con¬ 
siderably, and this effect became more pronounced after 
the first few days had elapsed. 
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Effect of impurities on the rate of reaction. 

The effeot of met was found to be such that when the 
steel was already rusted at tho time of introduction to 
the acid the rate was increased considerably for the first 
two or three days at 30° and then fell to its normal value. 

Effect of shaking. 

In certain of these experments whioh had been evolving 
gas for some time, the reaction gradually fell away and in 
eome oases ceased altogether. This was particularly so 
when the temperature was high. An experiment carried 
out at 40° C. will serve as an examplo. 


Time. j 

Kate. 

1 

1-00 

7 

0-90 

8 

0-80 

9 

007 


Tho reaction began at the rate of 1 00 c.c. of gas per hour 
and fell away until on the ninth day 0 07 c.c. per hour were 
being evolved. The flask was shaken and then allowed to 
remain undisturbed and in a few hours the rate had again 
risen to 0-80 c.c. per -hour. 

In such cases as this, shaking had an effect on the rate 
of reaction, but the effect could hardly be callod an acceler¬ 
ative one, since tho rate was only raised to a value it had 
reached earlier in the experiment. Tho retardation waB 
obviously due to the coating of anhydrous ferrous sulphate, 
which at 40° C. and higher vory quickly accumulated. In 
other cases, howover, whore no such coating had been 
received by the iron, shaking had littlo effect. 

Part II. 

Experiments with a steel drum containing concentrated com¬ 
mercial sulphuric acid. 

Tho drum used was composed of Mannesman steel (B). 
It measured 42 inches in length and 25 inches in diameter. 
The ends were curved inwards considerably. Wo were told 
that similar drums had been found to resist a pressure of 
ninety pounds to the square inch before bursting. 

The drum was not quite full, tho level of the acid being 
throe inchos from tho bung hole. The volume of the acid 
was approximately ten cubic foot, and the gas space oao 
foot. The area of the steel in contact with the acid was 
taken as twenty-four square feet. Tho acid was dark in 
colour and contained 94*0 per cent, of Bulphuric acid (by 
density determination). 

The drum hod boon welded along the side. By special 
experiment on a part cut from tho weld it was shown that 
the rate of evolution of gas at this placo was not greator than 
at othor parts of the drum. Tho drum was left in a yard 
under cover. The temperature inside tho drum was not 
Teoordod, but a thermometer was placed beside it, and 
over long ponod* of time it may be assumed that tho 
average tomperature was similar to that recorded by the 
thermometer. 

A mercury pressure gauge was inserted in the bung 
hole in August, 1912, but tho pressure recorded after allow¬ 
ing the drum to stand for several weeks was very small, 
being scarcely more than that due to tho direct effect of an 
alteration in atmospheric pressure and temperature on the 
pressure of tho gas in the drum. 

This result was surprising as tho laboratory experiments 
had led us to expect considerable pressure. On Nov. 12th, 
1912, the drum was shaken by rocking and hammering. 
The pressure immediately rose! and in a few days was so 
great that the mercury gauge had to be abandoned. On 
Nov. 16th, a new gauge was kindly placed at our disposal 
bv Mr. S. H. Barraolough, of the Engineering Department 
of the University of Sydney, and this was securely fixed in 
the bung of the drum. The rocking was carried on for a 
fortnight to the extent of one to two hours rocking per day 
when the pressure reached 14 lb. to the square inoh. The 
drum was then left alone but the pressure rose in another 
fortnight to 37 lb. to the square inch. The accumulated 


was then allowed* to eaoape. Once the gas evolution 
started it never completely ceased throughout the 
year 1912—1913. 

The rate appeared to be controlled almost entirely by 
tho temperature, and was little, if any, affected by further 
shaking, once the first evolution of gas had been started. 
Further, the rate of evolution was not affected by the 
pressure of the gas already in the drum, as was indeed 
the result to be expected. 

In the table given below is a record of the rate of evo¬ 
lution of gas, expressed as pressure of pounds to the square 
inch. The average temperatures are also given during the 
time. 


Table XII. 


| 

Period. 

i 

j Aver. 

| temp. 

Extra pressure in lb. to the 
sq. Inoh produced by one 
day's evolution of gas. 

1912. 



Nov. 16th—Doc. 10th 

20 8 C. 

1-5 

Dec. 10th—Jan. 2nd 

21° C. 

1-7 

1913. 



Jan. 2nd—Jan. 31at 

23° C. 

21 

Jan. 31«t—Feb. 25th 

24° C. 

2-6 

Feb. 25th—Mar. 25th 

22° C. 

2-4 

Mar. 25th—April 26th 
April 25th—May 19th 
May 19th—July 8th 

18° C. 

1-9 

14° C. 

1* 

12° C. 

0-44 

July 8th—Aug. 14th 

12° C. 

0-49 

Aug. 26th—Sept. 27th 

15° C. 

1*4 

Sept. 27th-Oct. 24th 

17° C. 

21 

Oct. 24th-Nov. 10th 

18° C. 

23 


| Tho last velocity is greater than tho velooity at the same 
I time a year previously, but it was not increased by agitation 
| and so for practical purposes may be taken as being the 
maximum. 

To iuoreaso the pressure by 2-3 lb. to the square ipoh at 
I 18° C. means that 010 ob. ft. of gas was produoed per day. 

1 This means that tho production of gas in o.c. per hour 
I per square decimetre is 0-8 at 18° C. 

The laboratory experiments for 94-6 per cent, acid gave 
o value 2-4 c.o. at 30 4 C. for steol (C). Inasmuch as labora¬ 
tory experiments showed that thore was littlo difference 
as a rule botwoon Btool (B) and (0), and as the temperature 
coefficient is 3 for 10° U., the correspondence obtained is 
satisfactory. 

The safety of tho carriage of sulphurio aoid in iron drums 
will depend on the quality of tho acid, the sise of the air 
Bpace left when filling, the temperature, and the time 
that elapses before tho pressure is released. 

Summary. 

1. Concentrated sulphuric aoid acts at the ordinary tom¬ 
perature on steel and on some kinds of cast iron, the 
products being ferrous sulphate and hydrogen with a 
small quantity of sulphur dioxide. 

2. The reaction proceeds more rapidly with rise of 
temperature, and the gaseous produots at 180° C. are 
sulphur dioxide with oooasional small quantities of sul¬ 
phuretted hydrogen, but no hydrogen. 

3. The rato is increased on the average about three 
iimes for caoh 10° C. rise of temperature. 

4. Tho rate of reaction depends on the concentration of 
the aoid, but for small dilutions the ratio of hydrogen to 
sulphur dioxide in the mixture of gases evolved remains 
almost unchanged. 

5. Although the rate of reaction depends to a oertain 
extent on the composition of the sample of iron, as indi¬ 
cated by tho large difference between steel wire and pig 
iron, an important factor governing the reaction with any 
ono sample appears to be the condition of the surfaoe of the 
iron. 

6. Laboratory experiments on the rate of reaction were 
found to give results similar to those obtained on the large 
scale. 

7. For the carriage of iron drums containing sulphurio 
aoid, it is possible to calculate tho conditions for safe 
carriage in any particular instance. 

Our thanks are due to the British Australian Oil Com¬ 
pany for placing a drum of acid at our disposal. 
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DETERMINATION OF THE VISCOSITY OF REFINED 
SYRUPS AND MOLASSES. 

BY CHARLES W R. POWELL. 

Many methods have from time to time boon suggested 
for the determination of the viscosity coefficients of liquids, 
and for liquids of low viscosity this determination can be 
made with a very high degree of accuracy. For instance, 
the viscosity coefficient of pure water has been determined 
at various times to several places of decimals, and even 
in ordinary laboratory work the error in such deter¬ 
minations may be. restricted to 1 in 1000 without any 
difficulty. When, however, it is necessary to deal 
with very viscous liquids, the- same degree of accuracy 
could hardly be expected anti is certainly not obtained. 

For dilute aqueous solutions or liquids of low viscosity 
the most convenient method of determination of the 
viscosity coefficient is that which involves the use of 
Puiseume’s capillary tube; lmt this method does not 
seem to have been very largely employed for very viscous 
liquids such as heavy oils and syrups. The glass capillary 
has been used for the determination of the viscosity of 
fused salts 1 and a platinum capillary has been used for 
similar work at high tern jurat ures. 2 Other methods that 
have been tried are those depending on the rate at which 
a platinum wire sinks in the liquid 3 and upon the rate 
at which a platinum cylinder falls in the liquid. 4 

These last two methods were designed for very viscous 
liquids—liquids 1000 times more viscous than water—but 
similar methods applied to the class of liquids here experi¬ 
mented on, have been found to give unsatisfactory results. 
Fawsit.t 6 has described a method by means of which 
the viscosity is calculuti-d from the logarithmic decrement 
of a metal disc suspended in the liquid. This method, 
however, was designed for liquids that are not more than, 
say, 50 times us viscous us witter, and would therefore 
be hardly suitable for heavy syrups which have a viscosity, 
in some cases, 1000 times greater than that, of water. 
The viscosity of certain syrups has been determined by 
Pellet and Fribourg 6 by observing the time of flow of 
a definite volume of the syrup through an ordinary glass 
funnel, the stem of which wits 10 cm. long and had an 
internal diameter of about 2 mm., the apparatus being 
maintained at a constant temperature by means of a 
water jacket. This method has the disadvantage of 
involving the use of a large amount of syrup, if good 
results are to be obtain I'd, and this considerably increases 
the chance of error through variation of temperature, 
which has a largo influence upon the viscosity. 

The forms of apparatus in most general use for the 
determination of high viscosities are those of Redwood 7 
and Kngler. s These 1 are fully described by Hoiicdikt and 
Is'wkowitsch. 9 Traube 10 condemns these viscosimetws 
because on theoretical grounds it is not permissible to 
compare directly the respective times of delivery of light 
and heavy oils, and still less the times of delivery of oils 
and water observed in one and the same apparatus 
(Engler’s method involved the use of water as a liquid of 
standard viscosity, while Redwood employed relined rapo 
oil for the same purpose). Traube thinks that the most 
satisfactory results can be achieved by approximating 
closely to Poisouille’s method, and considers the use of 
tubes of different diameters necessary for heavy anti 
light oils if Hagenbach's correction to Poiseuille’s formula 
is to become negligible. 

More recently Dunstan and Strevens 11 have employed 
Ostwald’s modification of Poiseuille's tube for the deter- 


^eck, Z. Phys. Chem.. 1907. 51 , 425—441, also Lorenz and 
Kalmua, Ibid , 1907, 51 244—251. 

■Goodwin and Mailey, Trans. Amor. Chem. Sor., 1907, II, 
211—228. 

• Doeltcr, Sitzmuwber. K. Akad. Wins. Wien., 1905, 114, 529, 
ako Ann. Reports Chem. See., 1005, i. 269. 

4 Arndt, Z. Electrochmu. 1907, 11 , 578—582. 

• JPTOC. Roy. Soc. A. 1908. U, 290—298. 

• Bull. Assoo. Ohlm. Suer, ct I)lst., 1006. 14, 804—315. 

• This J., 1886, 126; 127. 

• This JT.. 1898. 292 

• Oils Fats and Waxes, pp. 70—83 
» Inis J., 1887, 414. 

** This J., 1912, 1063. 


ruination of the viscosity of lubricating oils and obtained 
good results. The dimensions of their apparatus were, 
capillary 6 cm. X 1 mm.; small bulb aDove capillary, 
4 c.c.; bulb below capillary in other limb, 8 c.c.; length 
over all 15 cm. For the lubricating oils worked on these 
dimensions were very suitable, but for more viscous liquids 
such as syrups and molasses, it seemed to the author 
desirable to enlarge further the capillary and to decrease 
the size of the small bulb. 

In the present paper the apparatus employed by the 
author is described, and the results obtained justify the 
use. of such apparatus for the liquids dealt with. Further¬ 
more it becomes unnecessary to adhere strictly to any 
fiarticular dimensions in the construction of the viscosity 
tube, whereas with Redwood’s viscosimeter it is most 
important that the orifice in the agate should be of standard 
size, 12 since slight variations in the size give discordant 
results. Similarly Engler 13 lays the greatest possible stress 
on the necessity of adhering strictly to the measures given 
in his apparatus, if correct results are to be obtained. 

Form and dimensions of apjtaratus used .—Three tubes 
were used in the determinations, eaeli having slightly 
different dimensions. The volume of the bulb, A (Fig. 1), 
varied from 1-1 *5 c.o. The diameter of the capillary, C, 
which constitutes the essential difference from the ordinary 
tubes, was 2 mm., and the length of the. cajullary was 
varied from (J—7 cm. Owing to the increased size of the 
capillary, a general increase in the dimensions of the 
tube resulted, so that about 12 c.c. of liquid were necessary 
to fill the bulb, A, and the limb containing the capillary 
and still leave a small amount in the bottom of the wider 
limb, B. The following figures will supply all further 
information needed for a description of the apparatus. 

Constriction above A: 
diameter 2 mm. 

Bull) A: diameter 10 
mm; volume 1—1*5 c.o. 

Capillary C : outsido 
diameter 7*5 mm.; inside 
diameter 2 nun.; length 
0—7 cm. 

IT piece I) (ordinary 
glass tubing): diameter 
f) mm. 

Limb B : diameter 
2 cm.; length 23—25 cm. 

The tube was bo con¬ 
structed that the height 
of the liquid in B was 
still a couple of centi¬ 
metres below the bottom 
of the capillary, C, when 
the bulb. A, was empty. 

As the use of 12 c.o. 
might have proved an> 
objection in some cases, 
a tube was made in which 
very small thin-walled 
tubing of 2 mm. diameter 
was used instead of 
the heavy capillary 
described above. This 
considerably reduced all 
the other dimensions of the apnaratus, so that a much 
smaller volume could be workea with. 

Good results were obtained with this tube, but the 
figures given here wore obtained by use of the heavier 
and larger tube, which besides being stronger, could be 
cleaned very much more rapidly 

Determination of the mscosity .—It was first of all neces¬ 
sary to compare the times of flow in consecutive experi¬ 
ments with the same syrup, in order to ascertain what, 
degree of accuracy might be expected from this method. 
Tho following figures are the times of flow for “ golden- 
syrup,” of which 12 c.c. were run into the wider limb, B. 
The samo 12 c.c. of syrup wore used throughout. The- 
viscosimeter was immoraed in a large beaker of water 



19 This J., 1880, 126. 
18 This J., 1803, 202. 
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which wft» very accurately maintained at the temperature 
of the experiment. 

The densities of the different syrups were not determined 
and therefore values of the viscosity are not given. How* 
ever, this is only necessary if the actual viscosities are 
required, but as the object of this investigation was rather 
to illustrate the degree of accuracy that could be attainod 
by employment of the method described, than to determine 
the viscosity, the time of flow is the only figure neoessary 
in this case. 

Table 1. 

Time oj flow in seconds at various temperatures. 


50" Cl. 

40" 0. 

! 30° C. 

25° C. 

76-0 

70-5 

2131 

702-3 

1370-8 ! 

70-5 

70-0 

212-7 

702-5 

1371-4 | 

76-0 

77-2 

212-8 

| 703-4 

l 

70-4 

70-8 

213-1 

1 

1 

70-4 

70-4 

213-1 




I 


According to these figures the error at 50° C. averages ! 
0*16 second in 76 0 seconds or about 1 in 500. At 25° V . 
the mean error has decreased to 0-3 in 1371-1 or 1 in 4500. j 
It must be borne in mind, however, that a determination I 
at 25° C. is much more tedious than one performed at j 
50° C., owing to the greater difficulty in maintaining the i 
temperature constant over the much longer period. These 
figures were borne out by later experiments, a similar j 
degree of accuracy being obtained in all cases. One more i 
sories of figures is added to illustrate this. 

Table 2. I 

Time of flow at various temperatures. 


50° 


40° C. 

j 30° ( '. 

77 8 

77-5 

214 1 

704-3 

77 0 

77-7 

214 3 

j 705-0 

4 7-7 

77-0 

214-5 


78-0 

7. -7 

213-9 


77-0 


214 5 

i 

f 


Having seen that a close agreement would he obtained 
between the times of flow for different experiments with i 
the same filling of syrup, experiments were next conducted ; 
in which the tube was washed out after each reading and i 
a fresh volume of syrup used for the next reading. It was 
found that small differences in the volume of syrup in the 
viscosimeter made appreciable differences in the time of 
flow, so that it became necessary to determine the weight 
of 12 c.c. and weigh in this amount each time. 

Table 3. 

Times of flow for different fillings of the viscosimeter 
ui 40°r. 


Syrup No. 1. 

No. 2. 

204-8 

1 120-0 

203-8 

120-5 

204-5 

j 120-5 

203-8 

120-7 


Table 4. 


Times of flow for different fillings of the viscosimeter 
at various temperatures. 


8 ynip Ho. 

40* C. 

30° C. 

25° C. 


181-0 182-0 

552-1 


4 

1820 

182-0 

181-7 

1821 

5500 



1500 

150-2 

457-4 

850-0 

5 

150-2 

150-2 

150-3 

149-7 

4500 

8540 


2230 

222-0 

7050 



2240 

2240 | 

7030 | 



2*9 


At 40° C. the mean difference between the timee of flow- 
obtained for different fillings is fairly small being for the- 
different syrups 1 in 500, I in 1300, 1 in 200, 1 in 1000, 
1 in 750, and 1 in 400. Also at this temperature the time 
of flow is conveniently short, so that the temperature oan 
very readily be kept constant throughout the experiment. 
At lower temperatures, the temperature of the bath h^s 
a much larger chance of fluctuating owing to the much 
longer time of flow, and the greater differences obtained at 
25° C. and 30° C. arc thus aooounted for. The most 
convenient method, then, of determining the visoosity of 
suoh syrups as these would be to make the determinations 
at about 40° C. and calculate by moans of a predetermined 
temperature coefficient the visoosity at any required 
temperature. If the temperature coefficient for any range 
of temperature can bo shown to be the same for all syruj s 
of the same class, one determination of tins coefficient 
would suffice for all such samples. Tables 5a, 0a, and 7a 
give values of temperature coefficients of tho time of 
flow for golden svrup, treacle, and molasses, and show that 
these values remain fairly constant for different Bamples. 


Table 5. 


Time of flow in seconds of golden syrup at various 
temperatures. 



A 

H 

V 

I) 

E 

F 

G 

H 

20 ° 

__ 

2009 


3480 

2708 

2302 

2040 

3225 

30° V. 

1080 

077 

820 

833 

084 

590 

730 

774 

40° C. 

319 

210 

240 

253 

210 

190 

225 

234 

50° 

113 

80 

00 

92 

81 

73 

85 

80 


Table 5a. 

Temperature coefficient for different golden syrups 
calculated from the figures in Table 5. 


°t\ 

A 

B 

o ! 

i 

D j 

E | F 

1 G ! 

1 _I 

H 

20-30 

_ 

305 

* 4-15 

i 4-18 ! 

4 09 4-22 

4-11 

4-10 

30 40 

3-39 1 

3-22 

j 3-27 

j 3-29 

3 17 1 3-10 

3-24 

3-30 

40 50 

2-82 

2-03 

2-77 ' 

! 278 

2-67 i 2-70 ! 

2-64 

2-70 


Table 6. 

Times of flow in seconds for different samples of 
treacle at various temperatures. 


-> l 

B | 0 

1 

D 

i 

20° (’. ! 1085 

1889 

2000 

2004 

30° C. ! 420 

490 

050 

| 615 

40° C . ! 133 

150 

194 

j 181 

50° C. j 50 

59 

71 

00 


Table 0a. 

Temperature coefficients for different treacles calculated 
from the figures in Table 0. 


• 

A 

B 

C 

D 

20—30° C. 

305 

300 

4-14 

4-21 

30—40° (.’. 

3-23 

8-27 

3-84 

8-39 

40—50° C. 

2-07 

2-56 

2*73 

2-74 


Table 7. 

Times of flow in seconds for different samples of 
molasses at various temperatures. 



A ] 

B 

c 

D 

30 c C. 

542 

163 

270 

410 

40° C. 

205 

74 

118 

180 

50° C. 

90 

37 

58 

90 
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Table 7a. 

Temperature coefficients for different samples of 
mdassesjcalculated from figures in Table 7. 



A 

i 1 Tt 

! u 

1 I) 

30—40° C. 1 

2 '35 

i 2-20 

2*41 

2-27 

40—to’ C. 

2-14 

2-00 

213 

2-00 


Comparison of the viscosity of the same sample determined 
in two different tubes .—In order to obtain a relative value 
for the viscosity of these syrup, the time of flow at any 
temperature was divided by the time of flow of pure 
glycorin at the same temperature. This gave a value 
of the viscosity (unoorrectod for differences in density) 
relative to that of glycerin, which was taken as being the 
most convenient liquid to use as a standard. 

• The determination of the time of flow and temperature 
coefficients for glycerin, using three different tubes, 
resulted as follows :— 


Table 8. 

Time of flow in seconds for glycerin in different tubes 
and at different temperatures. 



J Tube A. 

i Telia 11. ! 

Tube C. 

20° (’. 

115-3 

107-6 

_ 

30 0 f. 

49-55 

46-4 

34-0 

40 ° 0 . 

23-5 

22 1 

10-1 


Table 8a. 

Temperatures coefficients as calculated from the figures 
in Table. 8. 



Tube A. 

Tube II. 

Tube (’. 

20—30° r. 


2 33 


30—40° C. 


2-11 

2-10 

211 


Tubes B and C, having rather different dimensions, 
were used in the next experiment with golden syrup : 
1C grms. (the weight of 12 c.c.) of the syrup were weighed 
into each of the tubes and the time of flow in each tube 
observed at 30° 0. and 40° C. 


[March iefl#14. 


Table 9. 

Times of flow in seconds of the same golden syrup in 
different tubes and at different temperatures. 



Tube B. 

! 

Tube C. 

30° C. 

«32v 1 

456-0 

40° V . 

199-0 1 

145-0 

Temp. Cool!. 

3-18 ! 

3-16 


Table 9a. 

Values of the time of flow of golden syrup relative to 
that of glycerin , as determined in two different tubes 
and at different temperatures. 




, " 

30° C. 

40° C. 

Tube 

H. 


13-0 

9-0 

Tube 

V . 


13-4 

9 0 


From these results it will bo seen that no standard 
dimensions of tho apparatus are necessary, as is the case 
with some other viscosimeters, it being necessary only to 
have an easily accessible standard liquid of oonstant 
viscosity. Various liquids have been suggested for this 
purpose, but glycerin was found to bo very suitable when 
dealing with such heavy liquids as those here experimented 
on. Moreover the purity of the glycorin can very readily 
be determined by means of the refractometor. 

Conclusions. 

(1) An apparatus similar to Ostwald’s visoosity tube 
appears to bo very suitable for the determination of the 
viscosity of very viscous liquids. 

(2) Consecutive observations of the time of flow for 
golden syrup, troaclo, or molasses, for tho same filling of 
the tube ana for repeated fresh fillings, agree very closely. 

(3) Tho temperature coefficients (for 10" 0.) for times 
of flow, remain fairly constant for any particular class of 
liquid, thus enabling one to work at tho moat convenient 
temperature, and then to calculate tho viscosity at any 
desired tomprature by means of predetermined co¬ 
efficients. 

(4) Glycerin appears to bo very suitable as a standard 
with which to compare the viscosities of such liquids as 
those mentioned. 

(5) With the form of apparatus described the need for 
standard dimensions is dono away with, a liquid of constant 
viscosity as a standard being all that is neoesaary. 
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Journal and Patent Literature. 

Patent Specifications may be obtained by post by remitting as follows :— 

English— Sd. each, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chancery Lane, 
London, W.O. 

United States. —1*. each, to the Secretary of tho Society. 

French .—1 lr. 05 c. each, as follows; Patents dated 1902 to 1907 inclusive, Bella et, Cic., 56. Ru© des Franc* Bourgeois. 

Paris 3e.); Patents from 1908 to date. LTmprimerie Rationale, 87, Rue Vieille du Temple, Paris. 

German. —1 mark each (with full particulars) to Kaiserlich Patentamt, Berliu, Germany. 


I.—GENERAL PLANT; MACHINERY. 

Exjiosums in liquid air plants. Vi. Bramkamp. Hem. ; 
Ind., 1914, 87, 81—84. 

Two out of three explosions in plants for the fractional 
separation of oxygen from nitrogen, were due to the 
unauthorised attempt to remove ice from the fractionating 
cohimn by means of a blast-lamp and a red-hot spanner, 
respectively : the cork or silk lagging, saturate with 
oxygen, burnt explosively. Tho third was ascribed to an 
accumulation in the receiver of the oxygen fraction —of j 
acetylene, partly as acetylide of ooppor, which had escaped I 
from a neighbouring works. The author suggssts as [ 
possible causes of explosions: stoppage of the tubes by 1 


solid argon; explosive vaporisation of solid argon on 
warming; or accumulation of lubricant, or its decomposi¬ 
tion products, or even methane from the air, which might 
brooine ignited on contact with ozone produced by the 
electrification by friction of the non-conducting liquid 
oxygon.—O. E. it. 

Patents. 

Furnaces or kilns; Gas-fired -. I,. P. Tooth, London. 

Eng. Pat. 1772, Jan. 22, 1913. 

A heating chamber is formed above a combustion chamber 
into which tho gas jets project. Heated secondary air is 
supplied to the combustion chamber, which has a sloping 
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Root and aide wall and is provided with baffles to direct the j 
hot produots of combustion into flues constructed in the 
sides of the furnace, by which they jxws to the heating 
chamber above, entering at the sides. The gases then j 
pass upwards to the vaulted roof of the heating chamber, i 
by which they are deflected downwards to the centre of the . 
hearth and thence rise again and escape through an o]>ening 
in the centre of the roof.—W. H. (A 


Furnace roof* and walk built of briektvork liable /« shrink j 
in heat; Construction and treatment of ——. E. (’. K. 
Marks, London. From Veitseher Magncsitwerke-A.-G., | 
Vienna. Eng. Pat. 8959, April 16, 1913. 


Ihon rods, sheets, etc., are embedded in the mortar between 
the magnesite bricks. The iron combines with the materia 1 
•of the bricks to form a slag, with increase of volume, thus | 
compensating for the shrinkage. The walls may also be | 
protected by a coating formed of a mixture of mortar and 
‘finely-divided iron.—W. H. ('. 


f * 

Filling tnaferial for absorption , reaction, mixing and cooling 
towers. Nitrogen Products and Carbide Co., Ltd., and 
H. Nielsen, London. Eng. Pat. 20,269, Nov. 15,1913. 
The filling material consists of pieoes comprising three or 
more arms or blades radiating from a central boss. The 
blades may be either straight or helical and smooth or 
corrugated, and the central boss may be either with or 
without a central hole. It is claimed that filling material 
of this shape combines a large surface area with a minimum 
displacement and that the pieces may be* made cheaply bv 
pressing a plastic material through a die.—N. C. A. 

Caseous mixtures; Apjmratus for separating -. 

(renovot et Cie. Fr. Pat. 462,202, Nov..16, 1912. 

The claims are for the use of an appropriates jet to impart, 
it constant acceleration to the current of gas ; of a settling 
chamber provided with transverse baffles and of ft separa¬ 
tor formal of a jet which is shaped partly circular and 
partly of a form appropriate to the stream of fluid. 

-W. H. C. 


4}rinding, crushing, pulverising and the like ; Roller end 

ring mills for -. .1. Y. Johnson. London. From Gcbr. 

Pfeiffer. Kaiserlautern, Germany. Eng. Pat. 10,883. 
May 8, 1913. 

The ends of the grinding rolls arc supported by plate 
‘.springs fixed at one end to the casing. If several springs 
Are employed the free ends of the springs overlap.—W. H. C. 

.Spraying viscous materials such as far. molasses . heavy oils , 

and the. like ; Apparatus for -. (’. L. do W. Reader, 

Wineh<ister. Eng. Pat. 20,036. Sept. 4, 1913. 

The supply pipes by which the liquid is conveyed from 
the store tank to the spraying device are provided with 
internal steam pipes which pass through stuffing-boxes 
iat the ends of the supply pipes —W. H. 


Filters; Vacuum - of the drum type, as used in bene - 

feinting precious metals and for other industrial purposes. 
G. Spence, Mexico City. Eng. Pat. 18,333, Aug. 12, 

1913. Under Int. Oonv., Aug. 31, 1912. 

See Fr. Pat. 461,346 of 1913 ; this J„ 1914, 187.—T. F. B. 

f Air and gases ; Means for removing moisture from -. 

P. Seliou, Copenhagen. U.S. Pat. 1,086,089, Feb. 3, 

1914. 

See Eng. Put. 16,510 of 1912 ; this J., 1913, 275.—T. F. B. 

Vessels in which materials are treated with an inflammable 
liquid in jrresence of a protective gas; Process and 

apparatus for safe working in closed -. Martini und 

I Hiineke Masehinenbau Akt.-Ges. Fr. Pat. 462,332, 
' July 3, 1913. Under Int. Conv., July 3, 1912. 


tlfaihing, purifying and cooling gases ; Atomising apparatus 
for — -. H. E. Theisen, Munich, Germany. Eng. Pat. 
21,427, Sept. 23, 1913. 

In the atomising gas washers describ'd in Eng. Pats. 
227,696 of 191 1 and 27 ,4 17 of 19 12 (this J.,191 2, 1 020 ; 1913, 
4*20) additional water injectors arc provided which give 
lateral and central supplies of water spray to prevent the 
treated gas from escaping past the beater-bars. Further, 
the water-supply channels in the rotary discs are so 
Arranged that the beaters and discs can be lifted out 
Jthrough the top of the casing when necessary. —W. H. C. 


See Eng. Pat. 15,263 of 1913; this J., 1914, 13.—T. F. B. 

j Chemical reactions; Apparatus for carrying out -. 

j F. E. Matthews, E. H. Strange, and C. A. Pim. Fr. Pat. 

i 462.715, Sept. 17, 1913. Under Int. Conv., Oct. 5, 

1912. 

See Eng. Pat. 22,737 of 1912 ; this J., 1913,1055.—T. F. B. 

Disintegrating, separating . and mixing artificial fertilisers, 

ores, day, chemical products , etc.; Apparatus for -. 

(J. M. Tyler. Fr. Pat. 462,730, Sept. 18, 1913. Under 
Int. Conv., March 8, 1913. 


Tacking for machi nery [worki ng at low tem per a lures]. 1/Air 
Liquide (Soc. Anon, pour PEtude et (’Exploit, (lew Proc. 
0. Claude), Paris. Eng. Pat. 23,564, Oct. 17, 1913. 
Under Int. Conv . Oct. 17, 1912. 

Leather, freed from fatty material by treatment with 
any of the usual tat solvents and afterwards dried to 
remove moisture, forms a pliant material for cupped or 
ttcmi-oupped packing for pump plungera in machines 
working at low temperatures such as in apjwvratus for the 
manufacture of liquid air, and is stated to give satisfactory 
results without the use of lubricants —N. 0. A. 

Mixing machine with revolving drum and material elevation. 
E. Gauhe, Oberlahnstein, Germany. Eng. Pat, 23.919, 
Oct. 22, 1913. 

The machine is portable, the revolving mixing drum, 
mounted on tub ulnr trunnions, easily and cheaply repittoed, 
lies transversely on the carriage whereby a larger drum can 
be used than when mounted longitudinally. The drum is 
fitted with a single aperture in the cylindrical portion for 
filling and discharging and the extra weight of the cover 
•of the aperture is counterbalanced. An automatic 
•adjustment is fitted for checking the drum when the 
■opening is direotly beneath the discharge-bucket of the 
material-elevator which is mounted on the carriage along- 
aide the drum.—N. C. A. 


I See Eng. Pat. 5760 of 1913; this J„ 1913, 934.—T. F. B. 


IIa.— FUEL ; GAS ; MINERAL OILS AND 

WAXES. 

I Coal; New process for the washing of -. L. D. Ford. 

Trans. N. Engl. Inst. Min. and Mech. Eng., 1914, 64 , 
*91—106. (See also this J., 1911, 662.) 

The construction of the Rheolaveur which is the central 
device of the new method is illustrated diagrammafcically 
in the figure. The coal is carriod by a current of water, c, 
down the inclined plane, and another 
current entering at a prevents all but 
r—the heavier particles from falling 
^through the opening. These heavier 
i particles are carried away at the 

vX' orifice, o. To savo water, a number 

0* of such elements are combined, and 

arranged to discharge into a common 
chamber with only one discharge opening. By means of 
a series of conically bored discs this orifice can De made of 
such a size that it iust allows the particles to pass without 
blocking the chamber. The author describes the working 
conditions and the union of several of the combined 
“ Rheolaveura ” into a continuous working plant. It is 
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found that the method is quite as efficient as the use of 
jigs, more compact and adaptable, also the working costs 
are reduced. The paper also contains a description of 
the Controlavoir, an apparatus for fractionating the coal 
on a small scale ana obtaining information as to its 
behaviour on washing. The sample is placed in a 
U-tube and a water current turned on which will 
just keep in susjHinsion the finest grains. The strength 
of the current is noted and the suspended matter 
is carried over into a sj>ccinicn glass where, it is collected 
and analysed. This process is continued till all the material 
has been carried over.—W. II. I*. 


Methane.; Enrichment of gases with -, a nd the production I 

of coal-gas free from car Ism monoxide. I*, dochtun. I 
J. Gosbeleucht., 1914, 57, 73-80, 103-111, 124—131. , 
Experiments were made with mixtures of carbon mon- ! 
oxide and hydrogen, ethylene and hydrogen, and with a 
mixture of carbon monoxide, hydrogen, methane and nitro¬ 
gen of a com|K)sition similar to that of coal gas, in order to 
ascertain the best conditions for carrying out the reactions 
(1) CO+3H 2 -K’II 4 -j H 2 0; (2) (yi 4 | H 2 ---C 2 H„, in the 
iresence of finely-divided nickel. The best, temjKTature 
or the reduction of carbon monoxide was 27(1°—28() u l •. 
and for the catalyser to retain its activity as long as 
possible, the best proportion of gases in the mixture was , 
1 vol. of carbon monoxide to 5 vols. of hydrogen. When a 
mixture of equal volumes of ethylene and hydrogen wus ! 
passed over the eatalysor at 3(H)' ('., the ethane produced j 
at first was almost all decomposed, forming methane, ; 
hydrogen and carbon. The maximum yield of methane ■ 
from the coal-gas mixture was obtained at 200 1 - 270° (’. , 
The gas used contained ('(), 9-3 ; ll 2 , f>(M); ('H 4 37-8 and 1 
N 2 2*9, and the resulting gas contained (’(> 2 , 0-6 ; D a , 4-1 ; 
(’11 4 , 891 ; and N 2 , 6-2 per cent. Experiments were also 
made with purified lighting gas. It was not possible to 
purify the gas sufficiently to prevent deterioration of the, 
eatalysor: complete removal of sulphur was insufficient i 
and the complete removal of aromatic hydrocarbons 
apjKmml to be necessary. A. T. L. 

Coal-gas; Analysis of , with the Jinnte hurdle. E. 

Czako. d. (lasbeleueht., 1911, 57, 189 172. 

In accordance with some recent results obtained by 
C. Ab-der-llalden (.J. den l T sines A (las. 1913, 19, 296) it I 
is shown that methane is appreciably soluble in aqueous ) 
reagents, ineluding tin* cuprous chloride absorbent used l 
in gas analysis. The consequent error is negligible, how* ! 
ever, if the determinations are carried out in the manner j 
outlined Mow. The perfectly colourless solution of 
cuprous chloride in hydrochloric acid is prepared according > 
to the original method of Winkler. Three successive i 
portions of 6 c.e. are introduced into the Bunto burette, i 
and in each ease left in contact with the gas for 2 minutes, i 
the burette being meanwhile tilted backwards and for- ! 
wards very gently. Each |K>rtion of the reagent is with¬ 
drawn before the introduction of the next. The burette 
is then washed out by successive admission from the upper 
end of two portions of from 2 to 3 e.e. of concentrated 
hydrochloric acid, followed by the same amounts of dis¬ 
tilled water; and before the final adjustment about 2 <^e. 
of potash solution are introduced at the lower end, after 
which the pressure is also equalised from below in the 
usual way. Esjieeiul importance is attached to the 
observance of the following points, viz., use of the smallest 
possible quantity of reagent; avoidance of violent shaking ; 
careful und economical washing; and adjustment of 
pressure from below. Similar conditions hold for the 
estimation of other gases by absorption. Tho greater 
solubility of the homologiies of methane in aqueous 
reagents is not inqiortunt in the ease of coal-gas, owing to 
their low partial pressures. The author considers that the 
absorption method cannot bo bettered for the determina¬ 
tion of carbon monoxide when the only other constituents 
to be determined are carbon dioxide and oxygen, as e.g., 
in producer gas and furnace gases ; but in eases involving 
the additional determination of hydrogen, methane and 
nitrogen, as e.g., in coal-gas, a slow combustion method is 
recommended as preferable.—J. R. 


Mahone petroleum. Its recent origin and the origin of 
petroleum in general. C. F. Mabery. J. Ind. Eng. 
Chorn., 1914, 6 , 101—107. 

Mahone (Ohio) petroleum is obtained from a depth of 
115—150 ft. and associated with tho oil deposit are 
extensive beds of bituminous coal. The crude oil is 
nearly black, very viscous, optically inactive, sp. gr. 
0-9036—0-9057 at 20° C., refractive index 1-4878—1-4822 
at 26° 0 .; it is free from nitrogen and contains less than 
0-01 per cent. S. It begins to distil at 230° C. and to 
decompose at 250° C., yielding less viscous oils. It was 
fractionated by distillation at 30 mm. pressure : at about 
350° C. or somewhat lower decomposition occurred. 
Examination of the distillates showed that paraffins* 
CnHjn hydrocarbons, and asphaltic constituents were 
absent, the products consisting entirely of CnH a n. a and 
( ’nH*n-i hydrocarbons, the latter greatly predominating. 
The following hydrocarbons were isolated in a practically 
pure condition : 


! 

n.pt. 

' S|). «r. 

i uta)" c. 

i _! 


B.pt. 

Sp. «r. 
at. 20° CL 

! ° c. 

1 97- 98 

0-8540 , 


0 C. 

138—139 

0-8002 

| 109— 110 

0 8570 


151—152 

0-8692 

, 120—lli 1 

0-8014 


171—172 

0-8716 

1:10 -m 

0-8054 ! 

1 

<‘l#H 34 

212-214 

0-8790 


Mahone petroleum is especially adapted for the pre- 
pa! ation of high-gradtt lubricants, the C n H 2 n_ 4 hydro¬ 
carbons and the lighter CnH a _ a hydrocarbons, with 
viscosities of 1(M)—125, being nu fierior to any other petro¬ 
leum products for lubricating purposes. The problem of 
the origin of petroleum is briefly discussed.—A. S. 

Lubricating oils for motors; Testing -. G. Lumet. 

Com pica rend., 1914, 158, 172 - 175. 

The author describes apparatus designed for the Testing 
Laboratory of Die Technical Commission of the Automobile 
dub of France, for the determination of the eoefficient 
of friction under practical conditions. A rotatable metal 
j cylinder is mounted horizontally. Against its interior 
I surface four pieces of metal (“ rubbers ”) arc pressed by 
means of pistons mounted radially on a shaft which 
j Misses axially through the cylinder. The pistons are 
acted on by a cushion of oil (that to be tested) which, 
communicating with a pump by a channel along tho 
shaft, can be maintained at any desired pressure. A small 
quantity of oil esea])CH from behind the pistons and this 
drops on tin* interior surface of the cylinder in the path 
of the “ rubbers ” and effects lubrication. The contact 
between the rotating cylinder and tho “ rubbers ” tends 
to rotate tho central shaft, and this tendency, which 
measures the friction, is exactly compensated by means 
of a weight movable on an arm attached to the shaft. 
The cylinder can be heated by Bunsen burners if neces¬ 
sary. The apparatus is adapted for linear velocities of 
[ 0— 20 metres (0—65 feet) per sec., pressures of 0—5 
kilos, per sq. cm. (0—70 lb. per sq. in.) and temperatures 
of 0°—300° C. The coefficient of friction, <p, is equal to 
KVrf/p°, in which K is a viscosity constant, V is the 
, linear velocity, p the pressure per unit area, and a and ft aro 
constants of which both are positive and neither is greater 
than unity. A large number of tests gave the average 
value 0-75 for a. With rise in temperature the value of 
ft diminishes, and the coefficient of friction also diminishes 
in accordance with tho expression A** a/« 2 -f6in 
which a , b, and c are characteristic of the lubricant and 
tho metal surfaces and dependent on the pressure and the 
velocity.—J. H. L 

Paraffin waxes; Jlefractometric examination of -. 

D. Holde and H. Franck. Petroloum, 1914,9, 669—674. 
One grm. of the sample is dissolved in 50 o c. of ohloroform, 

I the solution treated with 60 c.c. of 96 per oent. (by vol >' 
alcohol at 20° 0., tho preoipitato separated (by auction), 
j the filtrate evaporated, tho residue dissolved in 5 c.c. of 
chloroform, ana the solution treated with 15 o.c. of 96 per 
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cent, alcohol. The second precipitate is separated as 
before, and the final filtrate evaporated to obtarn the 
unpreoipitated residue. The refractometer reading (Zeiss), 
R t at 90° C. of eaoh of these fractions is determined. The 
following results are typical of those obtained 


Fuel ; Process for converting coal dust into a commercial 

-. J. Evans. Fr. 461,400, Aug. 14, 1913. 

Under Ink Conv., Aug. 19, 1912. 

Coal dust, etc., is mixed with from 2 to 6 per oent of 
staroh, flour, or similar paste, and the mixture compressed 




1st precipitate. 

2nd precipitate. 

T’n roc pitated residue. 



It 

Amount. 

; * 

Amount. 

R 

Amount. 

Ceresin 1, yellow soft. 


15*4 

| per cent. 
70*2 

1 

| 8-0 

per cent. 
67 

28-3 

per cent. 
JO-8 

do. wth 10 per rent, paraffin 

wax 

14*5 

1 

75*3 

| 4-6 

7*5 

23 -0 

12-4 

do. with 15 per rent, paraffin 
m. pt. MT—51° C . 

wax | 

14 6 

75-0 

1 2-8 


(freed from oil + 0-6) 

17-2 ; 

23-0 


13*8 

81 -3 

! 5-7 

ft-6 

(freed from oiH 1-0) ! 
J 2-3 

8-2 

do. with 10 per cent, paraffin 

wax 

111) 

74-6 

2*5 

i 

7-5 

7*1 

(freed from oil -1 *0) 

no 

1 


On expressing the oil from the unpreemituted rcsiduo 
from oeresins the solid portion invariably gave a low 
refractometer reading. (0-0—2-5). Paraffin waxes of 
various origin contained about 01 to 0-2 per cent, of oil 
showing refractometer readings of 22 to 48 at 90° C. 
Four samples of pure ceresin (m. pt 08° to 71° C.) gavo 
refractometer readings of 11*5 to 13 at 90° 0., whilst the 
readings given by 4 samples of hard paraffin wax, of 
different origin ranged from —2*6 to -4-1*5, ami that of 
a sample of soft paraffin wav (m. pt. 41*5° to 42 u C.) was 
—7*2. On fractional precipitation, as described, the hard 
paraffin waxes yielded first fractions of higher m. pt. than i 
tho original wax, but with refractometer readings not 
exceeding the limits of —1 *2 and 4-1*7 at 90° C. The 
following fractions melted below 50° to 44° and had 
correspondingly low refractometer readings (—1 2 to —5), 
whilst the second fraction from the soft paraffin wax 
(m. pt. 36*5° to 38° C.) gave a reading of 8-5. The test 
is thus more sensitive for soft than for hard paraffin waxes. 
Certain commercial paraffin waxes (m. pt. up to 70" 0.), 
prepared by distillation in vacuo and fractional “ sweat¬ 
ing,” showed refractometer readings approximating the 
lower limit for ceresin (-fit*). and there was also less 
difference than with ordinary hard paraffin waxes in tho 
readings given by the fractions. But such waxes aro of 
higher prioo than normal paruffin waxes and are seldom 
on the market. In deciding whether a sample of ceresin 
contains added paraffin wax it must not l>e overlooked 
that ceresin-liko products occur in petroleum. For 
example, by extracting a cylinder oil with alcohol-ether 
a wax was separated, which resembled coresin in appear¬ 
ance, and had m. pt. 70" C. and a refractometer reading 
of 17*3 at 90° (' -C. A.M. 

Electrically coni mil* <1 and limed asphalt um penetrometer. 

Mu.hr. Fee TX. 

Utilised of used tnl for lubrication. Pellet. See XII. 

Action of aluminium chloride on oil of turpentine. Stein- 
kopf and Freund. Sec XIII. 

Patents. 

Briquetting ; Apparatus and process for prejtariug pulver¬ 
ulent materials for moulding or -. E. B. A. Zwoyer, 

Hoboken and R. A. Zwoyer, Perth Amboy, N.J., 
Assignors to The Zwoyer Fuel Co., New York. U.S. 
Pats. 1,084,919 and 11084,920, Jan. 20, 1914. 

The material is passed first through a horizontal chamber 
whore it is dried by a current of hot air or gas, then 
through a second horizontal chamber at a lower level, 
whore it is intimately mixed with a binding agent, and 
finally through a third similar chamber at a still lower 
level where it is showered or tossod about in a current of 
air to cool the mixture to the point at which the binder 
becomes plastic.—W. H. C. 


into blocks which are dried at 100° C., and dipped in tar 
or tar containing a small proportion of pitch or rosin. 
Tho blocks are then heated sufficiently to v.olafcilise part 
of tho tar, and are finally cooled in a current of air, bo 
that tho surface of each block receives a hard protective 
coating.—H. H. 

Combustibles ; Process for obtaining agglomerates of finely 

divided materials for -. Soe. ilouill&ro du Nord 

d’Alais. Fr. Pat. 461,855, Nov. 7, 1912. 

Finely divided coal, anthracite, lignite, peat, sawdust, 
oil-cake, etc., is mixed with a small proportion, e.g ., 2*5 
per cent., of colloidal material such as starch, or wheat, 
rieo, or cassava flour, tho mixture being worked into a 
j .aste and then dried for 3 or 4 hours at a temperature of 
100° to 200° U—11. H. 

Quenching coke ; Apparatus for -. Berlin-Anhaltischo 

Maschinenbau-Akt.-GcH., Berlin. Eng. Pat. 23,555, 
Oct. 17,1913. Under Int. Conv., Oct. 6,1913. Addition 
to Eng. Pat. 9269 of 1912, dated Nov. 25, 1911. 

The incandescent coke is introduced into a dipping tank 
having a water-tight horizontal bottom with a perforated 
bottom arranged a small distance above. Tho tank slowly 
becomes immersed in quenching liquid as the charge of 
coke increases, and during tho early portion of the descent 
cooling is effected by contact between the quenching 
liquid and tho outside walls of tho tank only. As soon as 
the tank reaches a certain depth, however, sliding valves 
arranged at the bottom of the side walls are opened by 
contact with stuns situated in tho quenching tank, and 
liquid enters the double bottom of the tank so as to quench 
the coke by direct contact. The valves remain open when 
the tank is raised after quenching is complete, and thus 
allow water to drain away.—H. H. 

Carbonising: Method of - and superheating gas. 

A*. Borgiof, Chicago, 111. U.S. Pat. 1,085,096, Jan. 20, 
1914. 

A mass of coke in a vertical chamber is heated by 
1 independent electric currents so as to maintain two 
; zones at different ternperatures. Preheatod gas is passed 
first through the zone at the lower temperature ana then 
through the zone at the higher temperature and finally 
through a mass of coal above the coke and with which 
the chamber is fed. The gas leaving the chamber passes 
through a heat interchanger and serves to preheat the 
incoming gas.—W. H. C. 

Gas producer with temperature regulator and recovery of 
distillation products such as acetic acid, methyl alcohol , 
etc. G. Felizat. Fr. Pat. 461,314, Aug. 11, 1913. 
Under Int. Conv., Aug. 29, 1912. 

The hopper supplying waste vegetable materials to a gas 
producer is made in the form of a tube dipping into the 
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up|«r portion of the producer. From the centre portion 
of th's tube a mixture of distillation products and part of 
the producer gas is withdrawn through a side tube loading 
to a condenser coil and gasometer. The temperature of the 
distillation zone in the fuel-supply tube is regulated by 
varying the pressure in the gasometer, whereby a greater 
or smaller volume of hot producer gas is drawn through the 
tube.—R. H. 

Inflammable, gases In the air ; Process for detecting and 

determini) g -. Akkuniuiatorcnfahrik A.-G. ({or. Pat. 

209,131, April 24, 1913. 

The testing apparatus contains two wires both of which 
can be heated electrically, but only one of which acts 
catalytieally. The non-catalytic win* is first healed, 
the air to be tested is allowed to enter, then the apparatus 
is closed, and the catalytic W'ire is heated.—A. S. 

Gas manufacture ; Process and ajtfxiralus for obtaining 
a useful by-product [ammonium nitrate or nitrite] from 
- and for the recovery of ammonia from gas manu¬ 
facture. A. H. hymn, London. Eng. Put. 1851, 
dan. 22, 1913. 

TllK ammonia contained in coal-gas, producer gas, or the 
like, is brought into contact with nitrogen oxides or 
oxy-aoidB, obtained by the combustion (under pressure 
in a suitable furnace) of gas, which has already been freed 
from ammonia, with nitrogen and oxygen.—O. R. 

Gas for lighting or heating ; Separation and utilisation of 

carbon dionde contained in -.Albion (-res. m. b. 11. 

Fr. Pat. 401,107, Aug. 4, 1913. Under Int. Uonv., 
Aug. 7, 1912. 

Carbon dioxide is completely extracted from coal gas by 
means of a solution of an alkali carbonate, and is recovered 
in the well-known manner by heating the solution. 
After the sejwiratiun of carbon dioxide, the gas can bo 
treated successfully for the removal of carbon bisulphide 
(see Eng. Pat. 3043 of 1912 ; this d., 1912, 520 ; also this 
J., 1913, 743, 818).-II. H. 

Peat ; Extra < ting liquid hydrocarbons and halogen derivatives 

thereof from -. G. Tischonko and H. Plauson, *St. 

Petersburg. Eng. Pat. 27,428, Nov. 28, 1912. 

Moist peat Is mixed with salts, oxides, or hydroxides of 
alkali or alkaline earth metals, or of aluminium, zinc, 
copper, lead, tin, iron, etc., or with the metals in the form 
of powder, the mixture is heated in retorts in an arc furnace 
at a temperature at which metallic carbides are formed, 
and the gases and vapours produced an washed witli 
water, cooled, freed from water and led through heated 
tubes packed with a catalytic agent, whereby liquid 
hydrocarbons are obtained. If halogen salts are used, 
halogen derivatives of the hydrocarbons are obtained. 
Examples: (1) 100 kilos, of peat containing 35—50 per 
cent. H.O, and 50 kilos, of sodium carbonate yield benzene 
25, naphthalene 25, anthracene 1-5, benzonoid residues 5, 
paraffins 30, paraffin oil compounds 12, and gases and 
residues 10 kilos. (2) 100 kilos, of dry brown peat and 
100 kilos, of unslaked lime yield benzene 36, paraffin 
hydrocarbons 30, and various volatile paraffin hydro¬ 
carbons 18 kilos.—A. T. L. 

Hydrocarbons; Producing - from carbides. G. Tis- 

ohenko and H. Plauson, St. Petersburg. Eng. Pat. 
27,429, Nov. 28, 1912. 

Carmdis which react with water in the cold yielding 
acetylene, methane, ethylene, hydrogen, etc. are heated 
above 500° 0. and submit toil to the action of steam, or of 
water, at various pressures. For example, superheated 
steam is passed through calcium carbide at 600°—700° U. 
“ under a vacuum of 30—50 mm." forming a mixture 
containing 60 per cent, of benzene, together with other 
aromatic hydrocarbons, acetylene and ethylene. A 
mixture of 4 parts of calcium carbide and 3 parte of 
aluminium carbide, heated to 600° (I. and treated with 
steam “ under a vacuum of 8—10 mm." yields “ pentinc ” 
according to the equation 2( 1 t H a -f CH 4 =C 4 H 8 ; at 


atmospheric or higher pressure, terpenes arc formed. 
Calcium and aluminium carbides mixed so as to yield 
equal volumes of acetylene and methane, and treated as in 
the first example, yield propylene and its polymers. 
Cerium carbide, CeC,, under the same conditions yields 
pentane :—C 2 H a -f C a iI 4 +CH,-f H 2 —C 4 H jr —A. T. L. 

Combustible oils , far , and pitch ; Process for treating -. 

YV. M. (Steadman, Bracebridg *, Lincoln. Eng. Pat. 711, 
Jan. 9, 1913. 

Crude oil, tar, etc., of sp. gr. not below 0-86, is intro¬ 
duced into a closed and preferably heated chamber 
where it is thoroughly agitated with water, naphtha, and 
air, or air and steam, so as to produce an emulsion which 
can be util is d as a fuel either for internal combustion 
engines or for general heating purposes. The preferred 
pioportions of naphtlja and water arc 2 and 10 per cent. 

respectively.—H. H. 

Oil gas or vapour for heating or firing purposes ; Method 

of and means for producing -. W. M. and M. M. 

Rurdon, Rellshill, Lanarkshire. Eng. Pat. 1766. 
Jan. 22, 1913. 

Improvements in the process and apparatus described 
in Eng. Pats. 27,348 and 29,522 of 1910 and 14,657 of 
1911. whereby a gyratory motion is imparted to the 
primary air before mixing it with the oil. After mixing 
the oil and air arc passed through a heating chamber, 
then mixed w ith a suitable quantity of preheated secondary 
air and burned.—W. H. C. 

Mineral oil; Manufacturing a neiv product from -. 

The New Oil Refining Process, Ltd. and J. L. Rossini, 
London. Eng. Pat. 2672, Feb. 1,1913. 

The oil obtained by the processes described in Eng. Pats. 
13,675 of 1908 anti 28,460 of 1911 (this J., 1909, 133) 
is distilled and the fraction passing over below 390°F. 
(199° O.) is washed with sulphuric, phosphoric, or other 
oxyaeid, then with ammonia, soda or other alkali, and 
distilled up to 390° F. (199° C.). The residue remaining 
in the wtill consists of polymerised substances and has 
drying properties which make it suitable for use as a 
varnish or Lacquer, or as a binding material for paint. 

—A. T. L. 

Fuel for internal combustion engines and process of making 
same. W. IL Guliek, Jersey City, N.J., U.S.A. Eng. 
Pat. 18.681, Aug. 16, 1913. 

A fink spray of crude jietroleuni or its non-volatile liquid 
by-products is injected into a closed chamber containing 
gasoline, which is agitated vigorously during the mixing 
ojieration and for about 2 hours afterwards. The mixture 
is allowed to stand for several hours, and is then ready for 
use. The proportion of gasoline to crude oil may bo as 
low ns 25 i>cr cent., and may vary widely above that 
limit. The product may be mixed with fresh gasoline 
in the fuel tanks of internal combustion engines, and is 
slated (o prevent the formation of hard carbon in the 
cylinders.—H. H. 

Paraffin compositions ; Process for expressing fluid from 

-. J. Hansen, Texas City, Tex. U.S. Put. 1,084,738, 

Jan. 20, 1914. 

The paraffin com|K>sition is forced in succession through 
two li ters. Whilst passing through the first filter the 
material is cooled and whilst passing through the second, 
at a reduced speed, it is heated and subjected to increased 
pressure.—W. H. C. 

C'okc ovens ; Process for the continuous working of vertical 

-- and furnace for use therein. J. Lutz. Fr. Pat. 

461,843, Aug. 5, 1913. Under Int. Conv., Aug. 5, 1912. 
Seb Gcr. Pat, 263,767 of 1912 ; this J., 1913,1058—T. F. B. 

Wood-gas ; Apparatus for manufacturing -. R. M. 

Poole, Mount Gambior, South Australia. IT.S. Pat. 
1,085,389, Jan. 27, 1914. 

; See Eng. Pat. 13,929 of 1913 ; this J., 1914,190—T. F. B. 
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Oas ; Apparatus for washing -, especially for recovering 

ammonia from producer gas or other gases. A. H. Lymn. 
Ft. Pat. 463,067, May 14, 1913. Under Int. Conv., May 
14, 1912, and Jan. 9, 1913. 

Sbb Eng. Pats. 11,452 of 1912 and 744 of 1913; this J., 
1912, 1167 ; 1913, 1147.—T. F. B. 

Petroleum; Process for the solidification of -. C. | 

Cdrard, Brussels. U.S. Pat. 1,085,119, Jan. 27, 1914. 

See Eng. Pat. 12,158 of 1911 ; this J., 1912, 632.—T. F. B. 

Manufacture of hydrocyanic acid [from residues of coal- 
gas purification], Eng. Pat. 18,168. See VII. 


IIb.—-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Tungsten lamp; Uses of thi concentrated filament - in ! 

Ike laboratory. F. A. McDermott. J. Amer. ('hem. ! 
Soc., 1914. 36, 454-455. 

The author recommends for laboratory purposes the 1 
Mazda stereoptieon lamp (concentrated filament) rated j 
at 100 watts on a J 10-volt circuit, and giving about 60 | 
candle-power. The round bulb is about 7-5 cm. diam., , 
and the filament is formed into a close eoil looped over 1 
supports about 1 cm. aju’t.the loops forming an open , 
cylinder about 1 cm. in diam. ; as viewed from one side the 
entire light-giving element is concentrated in a space 
about 1 cm. square. The lamp has proved specially useful for 
microscopic work and for the polarimetric examination of 
solutions too highly coloured or turbid to give satisfactory 
rout, with light from ordtury sources.-*A.S. 1 

Nitrogen; Disap/nunmet of - in a tungsten lamp. 

Chemical nactions at nry loir pressures. l). I. Lang- ; 
inuir. J. Ainei. Cliem. Soe., 1913, 35, 931—943. Z. 
anorg (’hem., 1914, 85, 261—278. (See also this J., 
1913, 1099.) 

Nitrogen is consumed in a tungsten lamp in three ways : 
chemical, electrochemical and electrical. The chemical 
effect is caused by the direct union of tungsten vapour , 
with nitrogen to form the nitride \VN 2 . At pressures up 
to 0 001 mm. the velocity of this change is proportional | 
to the product of the rati* of \olutilisation of the tungsten . 
and the pressure of the nitrogen. From about 0-003 to ' 
1 mm. the \ eloeity is dependent on the rate of volatilisation 1 
of the metal and independent of the pressure. At pres¬ 
sures over 2 mm. tin- velocity is still dependent on the ! 
rate of volatilisation Imt the latter is greatly diminished | 
bv the present e of nitrogen at this pressure. Nitrogen 
does not. react undei any conditions with solid tungsten. 
The velocity ot e\,i partition of tungsten in vacuo at a 
toinperatuic T w, * li< thermodynamic scale is given by 

I''?..," < '402- 4 £* 44 -M J«l V ,T 

where M is ca pressed in grins, of tungsten per second per 
sq. cm. of •'Urfaee ; and the vapour pressure in uim. of 
mercury is given by 

l*>gr,.|>= 15-502 - 4 ' 4 l 4 ' 1 - 0-0 lnn„,T 

the la'ent heat being 218000— 1-8T cal--, per prm. atom 
The vapour pressure at tile m. pt. (3270° 0.) is about 
0-08m.m.. and the b. pt. is n -nr 5000“ V. The nitride WN 
i- a clear brown substance when seen in thin layers, easily 
distinguishable from finely divided tungsten.' Tt ’is do. 
composed by water, yielding ammonia and probably the 
trioxido WO,. The electrochemical removal of nitrogen 
takes place at much lower temperatures (1 «00° 0.) if 
potentials of over 40 volts arc user!, so that a perceptible 
discharge takes place through the gas. In this case 
also the nitride is formed. The purely electrical process 
occurs a 4 pressures below 0005 mm. with 250 volts and 
very high filament temperatures. It is very irregular 


and part at least of the nitrogen is easily recoverable by 
heating the bulb. The behaviour of nitrogen tow&rdu 
solid tungsten and tungsten vapour is very similar to that 
of oxygen towards platinum.—W. H. P. 

Patents. 

Distillation of carbonaceous material. H. G. Hills, Man¬ 
chester, and It. W. Thom, Southport. Eng. Pat. 3284, 
Feb. 8, 1913. 

Thf. material is placed in thin layers on trays in an 
externally heated oven from which the air is exhausted, 
and the distillation is carried out in stages at successively 
higher temperatures, the distillates being received in 
separate tar tanks. The process is intermittent, the 
trays being removed for recharging. The successive stages 
of the distillation may be effected in successive ovens of 
a series.—A. T. L. 

Distillation gases ; Process and apparatus for removing tar 

from warm -, utilising tar , tar oils, or similar products 

as wishing agents. Berlin-Anhaltischo Maschinonbau- 
Aet.-Ges. Abtqilung Koln-Bayonthal. Fr. Pat. 461,956, 
Aug. 28, 1913. Under Int. Conv., Sept. 28, 1912. 

Th k gas is introduced beneath a flat plate perforated with 
holes of say 1 cm. diam. and immerse 1 in a layer of tar, 
tar oil, or similar washing agent, so that largo bubbles 
of the gas rise in a steady stream through the tar, the 
surface of which remains comparatively calm. Owing to 
surface tension, the bubbles become flattened as they 
reach the surface, and the tar, etc., contained in the gas 
is effectively removed as the bubbles escape from the 
surface.—H. H. 

Heating material containing liquid ; Processes and apparatus 

jor -. T. O. Franke, 1/melon. Eng. Pat. 12,232, 

May 26, 1913. Under Int. Conv, Jan. 27, 1913. 
Addition to Eng. Pat. 12,231 of 1913 (see U.S. Pat. 

I. 083,879 of 1914; following). 

The material (peat, ooze, wood pulp, etc.) is agitated by 
stirrers, knives or mixers during the heating by steam and 
| the direction of the steam is reversed from time to time. 

—W. H. C. 

Heating material containing liquid; Apparatus for -. 

J. Franke, London. U.S. Pat. 1,083,879, Jan. 6, 
1914. 

The material is contained in a vessel which is rovolved 
upon horizontal hollow trunnions through which the 
heating agent enters and leaves. By means of suitable 
automatic valves the direction of the flow of the heating 
agent through the vohsuI is reversed at every revolution 
of the vessel.—\V. II. C. 

lleahmj material containing liquid ; Process and apparatus 

for -. T. 0. Franke, London. Eng. Pat. 12,231, 

May 26, 1913. Under Int. Conv., Aug. 26, 1912. 
j See U.S. Pat. 1,083,879 of 1914 ; preceding.—T. F. B. 

Heeding substances containing liquid ; Process and apparatus 
fir— . T. O. Franke. Fr. Pat. 461,776, Aug. 25, 1913. 
Under Int. Conv., Aug. 26, 1912, and Jan. 27, 1913. 
See Eng. Pat. 12,232 of 1913 and U.S. Pat. 1,083,879 of 
1914 ; preceding.—T. F. B. 

Heating air or gases ; Heat-regenerator for -. O. Gobbc, 

Jumet, Belgium. U.S. Pat. 1,086,322, Feb. 3, 1914. 
See Eng. Pat. 5034 of 1913; this J., 1913, 903.—T. F. B. 


III.—TAR AND TAR PRODUCTS. 

Peat tar; The phenols of -. K. Biimstcin and F. 

Bernstein. Z. angew. (them., 11114, 27, 71—72. 

A 8AMH.K of tar obtained in the manufacture of coke from 
peat contained 18 per cent, of phenolic substances. Some 
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of these were apparently methylated, so after a pre¬ 
liminary fractionation the methyl groups were first re¬ 
moved and the product further fractionated. In this way 
the presence in the tar of phenol, o*, m and p-cresol, 1.2.3- 
and 1.2.4-xylcnol, catechol, hom oca tec hoi, and pyrogallol 
was demonstrated.—W. H. P. 

Pitch ; Determination of the temperature of softening of ——. 

V. Abeles. Chem.-Zeit.. 114J4, S8, 249. 

A modification of Klingei’H method 
(this .1., 1914, 130) whereby the thick- 
ness of the layer of pitch is yet 
more rigorously defined. The mercury 
(5 grins.), supported in the tube by a 
movable cork or wad (see fig.), is 
adjusted so that the meniscus coincides 
with a mark on the tube 5 ram. from 
t he end. The space above the mercur v 
is then filled with molten pitch at. lot) 

(\, and after cooling in ice the wad 
is removal and the determination 
continued as described by Klingei. 

Rohm’s method, in which weighed 
pieces of brass are used in place of 
the mercury, yields higliei values and 
consequently greater differences in 1 In- 
ease of high-inelting asphaltums. 

-d. R. 




I aluminium chloride in absence of water. Intermediate 
products containing aluminium are formed during the 
! reaction, but they can be easily converted into the free 
i arylides, e.g by treatment with cold concentrated hydro- 
| chloric acid.- -T. F. B. 

i ('resol; Process for separating m- and p- - *. Schulke 

I un<l Mayr. Gcr. Pat. 208,780, Doc. 24, 1911. 

A mixture of in- and p-crcsol is allowed to stand for a long 
j time at the ordinary temperature with about its own 
: weight of 80—90 per cent, sulphuric acid, whereupon the 
i greater part, of the ra-cresol is Nulphonated, whilst the p- 
compound is unchanged. The p-eri-sol is separated from 
tin; mixture either by pouring into water or by extraction 
with ether or other organic solvent. The sulphonic group 
is removed from the wi-cresolsulphonic acid by known 
methods.—T. F. B 

a-Nitro eonijuuinds of acylnted d ia m i n oan thraqu in on es ; 

Process for preparing -. Farbenfabr. vorm. F. 

Bayer und Co. (Jer. Pat. 208,984, Oct. 17, 1912. 

Williv an acyl derivative of 1.4-diaminoanthraquinone 
i'h treated with a nitrating agent in concentrated sulphuric 
acid solution, the nit.ro group enters an a-position in the 
nucleus not containing the amino groups. By eliminating 
the acyl group, a new eoni|MUind, 5-nitro-1.4-diamino- 
anthiaquinone, is obtained. —T. F. B. 

Ifydcoehhn ides of primary aromatic amines and their 
dnimhns; Process fur isolating the-- - from the 
reduction ptodurfs of the corresponding nitro-, amino- 
vitro-, nttroso-, azoxy , azo-, o.ryazo-, and aminoazo- 
compounds. II. Pomeianz. (Jer. Pat. 209,542, .Ian. 9, 
1912. 



1* VTEV1S. 

Coul hit and the like hydrocarbon distillation. J. Rosen, 
London. Eng. Put. 28,972, Dee, 10, 1912. 

A VOLATILE solvent which has n boiling point at least 
80° (A below that of the product to lx- distilled, ir intro¬ 
duced1 progressively into the heated tnr or other mineral 
oil. The solvent, is introduced nt a considerably lower 
temperature than that to which the tar is heated, and its 
effect is to carry over the heavy constituents of the tar. 
The products are condensed separately, and the eon 
denaed solvent is led bark to the still for a subsequent 
operation. The light oils of coal tai may be used ; s 
solvents in coal tar distillation, whilst for distilling a 
petroleum tar of b. pt. 330° ( ., light ]>etroleuni oils of 
h. pt. 170° C. are suitable. (Reference is directed in pur¬ 
suance of Sect. 7, Sub-sect. 4. of the Patents and Designs 
Act, 1907, to Eng. Pats. 1980 of 1880 and 1411 of 1898.) 


The compounds mentioned in the title are reduced by 
means of hydrochloric acid nnd iron, the quantity of 
, the latter being such that only ferrous chloride and no 
ferric chloride is formed, whilst the excess of hydrochloric 
acid is so icgulated that the whole of the ferrous chloride 
I formed remains in solution: by this means, the hydro - 
j chloride of the amino-eompound is obtained in a pine 
condition.—T. F. B. 

Phenols and their substitution jirodurls; Process for 

preflaring di- and polyln/di ic -. (' F. Boehringer 

| mid Moline, G-r. Pat. 269.544, Dec. 15, 1911. 

Mono- or polyhalogcnatcd phenols or their substitution 
, products are heated under pressure with aqueous solutions 
i of alkali hydroxides or carbonates, or mixtures of the two, 
in presence of copper or a copper salt. The yields an* 
said to be verv high; for instance, the yield of catechol 
1 from o-chlorophenol was 83 ]»er cent. —T.*F. B. 


—T. F. B. 

Coal tar, petroleum residues, creosote, schid oils and the 

like; Conversion of - into pitch, J. Rosen, London. 

Eng. Pat. 28,973, Dee. 16, 1912. 

In carrying out the process described in Fr. Pat. 443.207 
of 1911 (see this J., 1912, 978) it may be desirable to 
convert, only part of the const it uents* of the coal *ar, 
petroleum residues, etc., into pitch, and to recover the 
other constituents. In such a ease, a current of air 
under pressure is introduced into the heated tar, etc., in 
a series of column like or other stills, tin* constituents to be 
saved being removed and condensed separately, whilst tin- 
other vapours evolved are passed into the succeeding | 
columns to bo converted into pitch. The process is pre¬ 
ferably carried out in columns fiom 6 to 10 metres high 
and 2 to 3 metres in diameter.—T. F. B. 

Alpha-arylides of bcta-miphfhisatin ; Process for producing 

-. Farbenfabr. vortn. F. Bayer und Co., Elberfeld 

Germany. Eng. Pat. 30,072, Dec. 31, 1913. Under 
Int. Couv., May 2, 1913. 

fl-HYDROCYANOCARBOOINAl’HTHYLIMINE Or the mixed 
hydrocyanocarbo /S-naphthylarylimines can be converted 
into a-ary-lidcs of /3-naphthisatin by treatment with 


Distilling hydiorarbons ; Process for -. 8oc. Anon. 

des Combustibles Jndustriels. Fr. Pat. 402,952, Dec. 4, 
1912. 

See Eng. Pat. 28,972 of 1912; preceding.- T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

Purpurogallin ; Previration of -. C. Graebe. Ber., 

1914, 47, 337—338. 

By oxidising pyrogallol with sodium nitrite and formic 
acid in the absence of air, 30—31 per cent, of the theoretical 
yield of purpurogallin is obtained, whereas by the usual 
method, using acetic acid in the presence of air, the 
highest yield obtainable is 20 per cent. The product is 
obtained quite pure without rocrystallisation.—J. B. 

1 Carbnzole derimtices of the anthraquinone series. F. 
i lUlmann and E. lllgen. Ber., 1914, 47, 380—383. 
j Tile earbazoles of the n-aminoanthraquinone sories form 
leuco-compounds which dyo cotton, though faintly, in 
shades fast to alkalis, in which respect they differ from the 
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fihtl s produot prepared from carbazole and 
Z^ d h d0 t l} > * J " 19U > 738 ) which, like the 
tSl- ? ^ fro “ f , ‘ amln oanthraquinone, is no t 

resistant to alkalis. The new compounds are nrcnared 

be°« ti n rz?e°r ef rivat j v ™ of . a-ammoonthraquinonc 
Seating, preferably in diphcnylammc solution,) 1 .?. 3 


/ 0 \ 

>C,H,.N- 

\xk \ 


■N: 


-0.H, 


C.H/ 


/ C0 \ 


,NH 


Vo 


;C.H, 


CoH, 


■coiide n 8ed C w <1 Lth 1 azi„dnoi!e l nzene.-^-J h , l i r0an ^ lra9U * nOne to 

Diuzot motion of varums amines; Velocity of _ E 

Jaasilly. Comptes rend., 11)14, 158, 489—491. 

" f d ! a ?;: f nation of aniline, o- and p tolnidimn. 

*- vIld m - 7'- a »™Jmo and tolidmo may be represented 

«>y the equation d -*—K (100-x)S. The three nilranilincs ! Brass.' 

tlLclanu^eonrae.-w’E' p. [,robabl0 tllat th< ‘> r a,!i0 full ‘>w 

Definition and testing of the fastness of dyestuffs. See \T 
Patents. 

T"azotes of the aromatic series ; Manufacture of _. 

A. 0. Ploxnni. London. From Them. i«’abr. Gricihoim- 

2«!224 r "lWn l‘S, mi)."'' Mainf% <i, ' rma,, y- E “8- Pa ‘- 

ll - VP " lu ‘ lH , of 11,0 benzene, naphthalene or 
a thrac-ene series can be converted easily, and with coed 
yields, into the corresponding triazolrs (pseudo arindnes) 
by heating with metals acting as catalysts Z“l 
Of organic solvents of hiirh boilinir-T.r.mV i-l , 

Penzene-azo-/^-naphthylamiim (100 parts) and "finely 

divided copper (I part) are heated for five h airs to boS 
m nitrobenzene (l(XK) parts) ■ the ‘> 1 n„„l,t, v ! , K 
triazolc is isolated by f'ilicniig tf 

the solvent by means oi steam._T. 1*\ M, ‘ * ® 

Undigaid] rearing matters; Treatment of ,nsolable _. 

->• 1. ,1'ihnson, London. From Badische Anilin und 

■rniany. 

May 5, 


Dyestuffs soluble in sodium sulphide ■ Process r~ 

Ger.' Pn“m!mJ°Z. und'K^ 

Pnt. 264,044 (see this J." 1913, 10^') Add “ ,0n 40 Got ' 

I ohfe?“ t :nt“ g 6 ub h hur7e b8tR; r “?*«<» ‘he 

1 articularly a sulphydrato, is ?!.“; ttU “ ul P hido - 

indophenolsulphonio ac]ds° Th™ °™‘T s , alubI ° bl «e 

! prolonged tin .Si r,, compounds for 

j 

Anthraguinone derivatives; Pnn-ess for preparino _ 

E. Brass, tier. Pat. 2«8,ti4«, Feb. lo.Tfil^f 

TObsBtnHnn N1>AN T HK ; ,Q,, - ,, ' ONItS or th(,ir homologucs or 
substitution products, m which the reposition to tu 

a posltfon to t? , . bo . ar ^ i nuclcua is unoccupied, whilst tho 

td' products are converted into vat dyestuffs of 
anthiaqumone-aeridono typo.—T. F. B. ^ 

' Co./' T-lf ’ Wfpaf 4a 1 -uP7 in \ Ka]1 « und 

t« Ger. Pat. Zi.lfr&'&tt To.^’ AddiU °“ 

blaek^dyrungs frinn thi^vat 1 .—T.^E^B. b “‘ e t0 

j Preparing -. Farbenfabr. 

! i,”™' 1 ' Uy, r ,,n:l * "• Ger. Pat. 209,213, Nov. 6, 


Soda t i • e ! m ‘Uiiiische Anil. 

V, „ , n , kl Gudwigshafen on Rhine, (J,-. 
i.ng. Pals. 29,583, Dec. 23, 1912. and 10,583, J 


■See Ger. Pal. 265,530 of 1912; this J., 1913 HOT Tl,„ 

sulphite cellulose lye may be replaced by aromatic sul 
phonic or carboxylic acids, esjieciully benzylatod amino 
snlphomc acids, phcnolsnlphonic acids, and y condensation 
products of phcnolsnlphonic acids with formaldehyde 

—T. E. B 

Vat dyestuffs ; Process for making -, Farbwcrko 

vorm. Meister, Lucius, und Briining First Ad in; 
dated Sept. 24, 1913, to Fr. Pat S2, A^g. 23 ^fill”’ 
Gndcr Int. Conv., Nov. 14, 1912, March 20 and Sept L 

T(m d 2^ U 5 8 d r crib f'l in , tbo Priucipal patent (this J. 
1913, 226) can lie obtained by treating arylido-halogon 

sulphur compounds mentioned, the reaction is achelcratcH 
without diminution of the yield. If hiX, . d 

are employed te.a 180° 185° (’ 1 Gnnperatures 

di«ere| e^Hr'c ^bUinS 

sulphydrates as described in the pnncinal n,ff g 

sulphide may be used, Pre ferabl^n P clo^v^±&“ 
pressure, and in presence of a diluent._T. F. B. Under 


K 4444'vu arni, ;'’ t ' c 'u^>ylaniino of the formula, 
Ji.lt Nil., (where R and R' may be aromatic 

radicals, or R an aromatic and R' an aliphatic radical) is 
combined with an azo dyestuff comiKincnt. Tho products 

ax's.sis r-«n£» 


269,216, 


r « d 'J rs f u ff s : Process for preparing fast 

Dec.V() : i9i’'> U " ’ m ’ b ’ H ' ° Cr ' ^ 261 

Jths.r U oT d , ye8tufI containing bromine, obtained from 
I b c'< 7 by< ![ ox >’ ant| iraq umono according to Ger. Pat 

265,647 (see this J.. 1913, 1101), is eonlensed with a 
primary aromatic amine. The products dye cotton from 
tho alkaline vat, fast bright shades.—T. F. B. 

Duligo dyestuffs; Mode of preparing finely-divided or 

cotlmd - - A. Schmidt and A. Steindorff, Assignors 

to Farbwcrko yorm. Meister, Luoius, und Briining, 

Jam27, 1914 MainC ’ Gorman y- U ' Sl Patl 1.086,361, 

Seb Gor. Pot. 242,532 of 1910; this J., 1912,278_T. F. B. 

Aeo dyes; Yellow —-. H. Goldennann, Berlin-Lichter- 
felde, and F. Ackermann, Borlin-Freidenau, Assignors 
w . An *ltof»l>r., Berlin. U.S. Pat. 1,086,165, 

Feb. 3, 1914. 

See Eng. Pat. 6779 of 1913 this J., 1913 905.—T. F. B. 
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Vat dyestuffs of the benzanlhrone Berks. Badische Anilin 
und Soda Fabrik. Fr. Fat. 402,570, Nov. 25, 1012. 
See Eng. Pat. 26,551 of 1012 ; this J., 1013.1004.—T. F. B. 

Production of fast shades on vegetable fibres and dyestuffs 
therefor. Eng. Pat. 1435. Sec VI. 


V.-FIBRES ; TEXTILES ; CELLULOSE ; 
PAPER. 

Esparto grass ; The comnatrial imjtorlanci of -. (\ .J. 

Koch. Troperipflanzer, 1014, 18, 59—70. 

The esparto plant grows best on mixed limestone ami 

? 'ravel soils; its natural region lies between 32“ and 4I C N. 
atiturle, but it is capable of resisting considerable varia¬ 
tions in temperature and is found at alt it mbs up to 3000 
ft. The leaf ranges in length from 30 to 70 cm., attaining 
J m. under exceptional circumstances. It is pule green 
when growing but becomes yellow cm drying ; it rolls 
up under the influence of dryness, attaining its cylindrical 
form at the ripening stage. About 200,(HH) Ions of the 
grass arc imported almost exclusively by England; the 
quantity has remained stationary for 15 years, a decline 
from one source being made up by increased importations 
from other sources. If the leaf is harvested bcfoie 
maturity the quality of the fibre is very inferior, yielding 
a semi-transparent, paper. In most districts the use oi 
the knife is forbidden; a tuft of grass icquires 8 —15 
years before it becomes producti\e, and inuy then be 
“ pulled ” annually for 140— 50 years. The best time for 
pulling is the autumn ; in most countries a rlusesseason is 
iixed by regulation during the earliei months of the year. 
The harvested grass is ston'd and dried for a considerable 
time before packing for shipment; the hydraulic pressed 
ball's weigh about 22.$ lb. per cub. ft. The majority of 
German pajairinakers are not interested in tin- grass, 
partly through unfamilittiity, partly owing to dillieulties 
in procuring freights. Freights from Algiers and Gian 
run about. 28s. jwr ton for Hamburg and 21 s. for English 
ports. The area undei esparto in Algeria is about 2.800,000 
acres, of which about thicc-fourtlis are in Hie department 
of Oran. Bcgulations as to season of cropping are in 
force, also certain zones are reserved as a protection 
against sand-troubles. Exports from Algeim were 100,788 
ions ill 1911 and 110,632 tons in 1912, average price 52s. 
per ton; exports from Tunisia weie 50,797 tons in 1911, 
average price 57s. per ton. Increases from these eountiies 
in recent years have taken place at the expense of the 
Tripoli trade, now practically ruined by war and scarcity 
of labour. The Spanish variety of espaito is still the 
most va uable although high prices and careless industrial 
habits ha veil'd to wasteful methods of cropping. Exports 
have declined from about 00.000 tons in 1897 to 41,000 
in 1912, but the fluctuations since 1904 show a fairly 
steady average; the price runs about 95s. p.-r ton and 
has fallen from more than doubt* this figmr miioc 1S83. 

.). F. It. 


PATENTS. 

Retting plants: Proems for ehnuieally -. V. N. F. 

Lombard, Paris, and G. A. F. Lascgur, Alfortville, 
France. Eng. Put. 23.355, Get. 15, 1913. I ruler hit. 
Conv., duly 19. 1913. 

The plant is heated in an nut octave with a halogen deriva¬ 
tive of a hydrocarbon mixed or emulsified with water, an 
alkali being added to neutralise any acid formed. The 
solvents preferred art' the chlorine derivatives of acetylene, 
particularly trichloroethylene (b.pt. 85°—88° U.).—J* B. 

Cotton resembling silk ; Manufacture of -. L. Herms- 

dorf and B. Toufer. Fr. Pat. 463,073, Sept. 29, 1913. 
Under Int. Conv., June 20, 1913. 

Cotton, whether mercerised or not, is treated in a bath 
of soap solution and then dipjied, without washing, into 


a solution of an acid, e.g ., aoetie, sulphuric formic, lactic,, 
or boric acid, etc. This imparts a silky “touch” to the 
cotton, which is subsequently calendered under heavy 
pressure between rolls engraved with numerous very 
fine lines, whereby a silky lustre is produced.— J. F. B. 

('ellulosr dims and llnir transformation jtroducis ; Manu- 

, facturc of -. H. Dreyfus. Fr. Pat. 462,274, Nov. 18, 

1912. 

Alkyl ethers of cellulose aic prepared by steeping cellulose 
m a solution of caustic, soda or potash sufficiently dilute 
to permit of the uniform distribution of 2—4 mols. of 
alkali per mol. of cellulose. The. water iB then more or 
less completely removed by evaporation in vacuo, preferably 
under a very high vacuum. The mass of alkali cellulose is 
treated with methyl or ethyl sulphate or chloride, which 
may be employed alone or diluted with a neutral solvent 
such as benzene to ensure uniform distribution, at a torn* 

, jM-ratim* preferably not exceeding 50°—69° C. The 
solubility of the prodilets may be modified by subsequent 
treatment with mineral or organic acids, the action being 
interrupted at any stage when the desired solubility is 
attained.—J. F. B. 

Cdlubsi from resinous woods ; Manufacture of - with- 

nmerry of oil of turpentine and roan oil. Hoc. Anon. 
Lc Gampbre. Fr. Pat. 462,681, Nov. 27, 1912. 

Kininoi’s wood is digested in the form of small chips with, 
a solution of caustic soda to which salts such as sodium 
, carbonate or sulphate, may be added. When the tem- 
peiature and pressure in the digester have reached a suit¬ 
able point, a cock in the upper portion of the vessel ia 
slightly <>|M*ned and tin* vapours of oil of turpentine are 
distilled off, condensed in a cooling worm and the distillate 
separated from the water. The digest ion of the charge of 
wood is continued until complete, and the lye is separated 
from 1 he cellulose. The liquid is concentrated and calcined 
( in a closed vessel with the production of resin oils and 
J tars. The latter are separated by treatment with soda 
and the resin oils puiiticd by rectification ; phenolic by¬ 
products are obi a imil by acidifying the alkaline solution 
of the tans.—J. F. B. 

Nulphtti /a ilp spin! life * ; Preparation and utilisation of 

binding and impiignnting substance from -. E. 

Pollaesek. Fr. Pat. 462,429, Sept. 10, 1913. Under 
Int. Conv., Sept. 16, 1912. 

Tin*: spent Ives are treated with a slight excess of lime 
and evaporated until a scum begins to form, a certain 
quantity of heavy mineral oil is then added drop by drop, 
which enables the compounds of lime to be skimmed off. 
Tin' elan lied liquid is further evaporated until it is just 
fluid and about 5 |K»r cent, of heavy mineral oil is worked 
j into the hot. thickened mass. After cooling, the mass 
is mixed with a further quantity of heavy oil in the pro- 
j jiortion of 5 parts of oil to 4 parts of tHo product; the 
whole is mixed with 1*5 part of lime paste and boiled up 
' again. This product serves as a basis for binding and iin- 
, pregnating compounds by mixing with lime, heavy oil or 
. water according to the purpose in view.--J. F. 15. 

Fla.x : Vtorms of pnparing -. G. H. Campbell, 

Toronto. U.S. Pats. 1.086,270, 1.080,271, 1,086,272. 
and 1,086,273, Feb. 3. 1914. 

; She Eng. Pats. 14.7J5. 14,710, 14,717, and 14,718 of 1911 ; 
this J., 1912, 583, 714, 709.—T. F. B. 


VI—BLEACHING ; DYEING; PRINTING; 

I FINISHING. 

Fastness of dyestuffs ; The drfinitiou and testing of the -. 

I Hejiort of the " Eclitheitskom mission ” (Ver. Deutschcr 
Cheinikor). Z. angew. ("hem., 1914, 27, 57—63. 

! Ghem.-Zeit., 1914, 38, 154—158. 

i 

j The report, of a committee appointed by the Vercin 
Deutschcr Chnnikcr to establish standard fastness toft?,. 
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and standard definitions of fastness. The standards of 
fastness or normB arc identified by numbers, the lowest 
number indicating the loast degree of fastness, the highest 
number the greatest degree of fastness. The norms 
are prepared with well-known dyoatuffs, dyed according 
to given methods. The numbers in brackets after the 
names of dyestuffs refer to Schultz’s Farbstofftabellen, 
5th Ed. 1. Fastness to light. The standards arc : 
Cotton : J. 5-5 per oent. Chicago Blue 6B (424), first bath. 
II. 1 per cent. Methylene Blue BG (659). 111. 1 per cent. 

Indoin Blue R (126). I.V. 20 per coat. Kyrogone Violet 
3R, first bath. V. 2-5 per cent. Benzo Fast Red 8BL, 
first bath. VI. 9 per cent. Hydroa Blue G in paste (748), 
first bath. VII. 8 per oent. Kyrogcno Black, first bath. 
VIII. 25 per cont. Indanthrenc Blue UC in ]>asto (843), first 
bath. Wool : 1. 3-15 per cent. Indigotino 1 (877). 11. 3 
per oent. Patent Blue A (545). 111. 3-25 per cent. 
Amarant (168). IV. 4-4 per cent. Azo Acid Red B (64). 
V.5 per cent. Acid Violet 4 RN. VI. 2-5 per cent. Diamine 
Fast Rod F (343) afte.r-chromod. VI1. 4 |K*r cent. Anthra- 
(juinono (Jreon GXN (864). VIII. Indigo pure, dyed 
to the same strengths as the above seven standards. 
2a. Fastness to washing and to boiling of dyed cotton in 
contact with white ootton. Two tests are used. (A) The 
sample is plaited with an equal weight of white cotton 
and treated with a solution of 2 grins, of Marseilles soap 
j>er litre for £ hour at 40° 0. in a 40 volumes bath, then 
alternately kneaded with the lingers and returned to the 
bath ten times and finally rinsed and dried. (B) The 
plait is boiled for 4 hour in a solution of 5 grins, of Marseilles 
soap and 3 grins', of soda ash iier litre, cooled to 40° C. 
iluring | hour, and then worked with the fingers os in A. 
1. (Test A : shade only a little lighter, white stained). 
3 [>er cent. Beuzopurpurin 4B (363), dyed at the boil 
with 20 grins, of Glauber’s salt per litre, evaporation 
being com{jonsab'd. After 1 hour a further 20 grins, 
of Glauber’s salt per litre; is addl'd and boiling continued 
for I hour. 11. (Test. A : shade unchanged, white un¬ 
stained or nearly so). 5 percent. Primulinc (616), dyed as 
under 1., then diazotised and developed with /■Hiaphthol, 
the dyed material being finally soaped at 35 u (_’. for 5 
minutes with a solution of 2 grins, of Marseilles soap per 
litre. III. (Test B : shade decidedly lighft'r, white only 
slightly stained). 2-5 per cent. Indoin Blue BB (126) oil 
vani mordanted with 6 per cent, of tannin and 3 |>er cent of 
antimony salt, dyeing w ith 5 per cent, of noetic acid, first 
I hour cold, then raising to the boil during hour and 
boiling | hour. * IV. (Test B : shade unchanged, white 
only slightly stained). 12 per cent, lmmcdial Tndone R 
cone. (733) dyed with U times the dyestuff weight of 
sodium sulphide crystals, 3 grins, of soda and 20 grins, 
of salt |>er litre, evaporation being compensated. After 
1 hour at the boil a further 20 grins, ol salt per litre is 
added and boiling continued I hour. Alternative standard : 
indigo dyed to the same strength in a hydrosulphite 
vat containing JO grins, of Indigo (20 per cent, paste) 
per litre, giving three dips with 10 minutes oxidation 
botwoon. V. (Test B : shade unchanged, white unstained 
or nearly so). Alizarin Red (“Old lied ”). 2b. Fastness 
to washing of dyed wool plaited with white wool and cotton. 
Two tests are used. A. The dyed material is plaited 
with equal weights of washed white wool and boiled 
out cottt n and treated for £ hour at 40" <’. in a 50 volume 
bath containing 10 grins, of Marseilles soap (free fiom 
caustic soda) and 0-5 grm. of soda ash per litre, then 
kneaded well by liand five times, squeezed, rinsed and 
dried. B. The plait is treated in the above solution at 
80° (_\, removed, allowed to cool for I hour, they worked 
by hand as before. Fastness with regard to white wool. 
1. (Test A : great change of shade, much bleeding into the 
white material). 2 per cont. Orange Jl (145) dyed 
1 hour at the boil with 10 per cent, of Glauber's salt 
and 10 j»er cent, of sodium bisulphate. 111. (Test A : 
no change in shade or only a trace, no bleeding into the 
white). 2 per cent, of Patent Blue A (645) dyed with 10 per 
cent, of Glauber’s salt and 3 jier cent, of acetic acid, 
raising from 40° C. to the boil in 20 minutes anti 
boiling lightly for 1 hour, the bath being exhausted by 
adding 2 per cent, of sulphuric acid after J hour’s boiling. 
V. (Tost B : no change in shade or only a trace, no bleeding 
into white). 7 per cent, of Palatine Chrome Blaok 6 B (181) 


dyed with 10 por oont of Glauber’s salt and 3 per oent of 
acetic acid, raising from 60 fc C. to the boil in £ hour,, 
boiling J hour, exhausting gradually with 2 i»er cent, of 
sulphuric acid, cooling to 70° C., adding 2 5 per oent. of 
potassium bichromate and boiling lightly for 40 minutes. 
Fastness with regard to white cotton. 1, (Test A : much 
bleeding into white). 2 per cent. Chrysophenine G (304). 
dyed with 10 per oent. of Glauber’s salt, raising to the 
boil from 40° C. in 20 minutes, boiling for 1 hour and 
exhausting with 2 per cent, of acetic acid after boiling, 
| hour. 111. (Test A : no bleeding into white). 2 percent. 
Patent Blue (545) dyed as before. V. (Test B : no bleeding, 
into white). 7 per oent. Palatine Chrome Black 6 B (181 > 
dyed as before. 3a. Fastness to water of dyed cotton. 
The dyed material is plaited with white cotton, silk 
and wool in the proportion of two parts of dyed material 
to one part of white, steeped for 1 hour in a 40 volume 
bath of distilled water at about 20 ° C. and dried at the 
ordinary temperature. I. (After one steeping shade 
so newtiaf light© .white stained). 2 per cent. Chrysophenine 
G (304) dyed as under 2a J. 111. (After one steeping shade 
unchanged and white; not stained). 2 per cent. Chloramine 
Yellow (' (617) dyed as the foregoing. V. (After three 
steepings. each with fresh water, no change and no staining). 
8 per cent, lmmcdial Carbon B (720) dyed as under 2a iV. 
3 b. Fastness to miter of dyed wool. The sample is treated 
for 12 hours as under 3a. I. (After one steeping shade 
changed or lighter, white stained). 2 per cent. Azo Yellow 
( 141 ) dyed with 10 per cent, of Glauber’s salt and 10 WX 
cent, of sodium bisulphate, 1 hour at the boil. ill. 
(After one steeping shade unchanged, no bleeding). 
2 per cent. Patent Blue A (545) dyed as under 26. V. 
(After three steepings, each with fresh water, shade 
unchanged, no bleeding or only a trace). 7 per cent. 
Palatine Chrome Black 6 B (181) dyed as under 26. 
4. Fastness to rubbing. A piece of unfinished white cotton 
is stretched over the index finger and rubbed backwards 
and forwards over the dyed material ten times with a 
stroke 10 cm. long. No types given. 5a. Fastness to 
hot ironing of dyed cotton. The dyed material is wrapped 
in thin, white, unfinished cot ton which has been moistened 
with distilled water and pressed with an iron, so hot that 
a woollen thread pressed by it begins to be singed, until 
the damp wrapjier has become quite dry. The shade of 
the ironed part is com {wired with the neighbouring 
unironed parts, while it is still hot. I. (Shade much 
changed, colour bleeds into the white cotton). 15 per 
cent. Methylene Blue It (659) dyed after the usual method 
for basic dyestuffs during \\ hours in 20 parts of distilled 
water with 2 per cent, of acetic acid on material mordanted 
with 6 per cent, of tannin and 3 per cent, of antimony 
salt. 111. (Shade somewhat changed, no bleeding). 

J por cent. Benzopurpurin 4B (363) dyed as under 2«. 
V. (No change, no bleeding). 1 per cont. Chloramine 
Yellow C (617) dyed as under 2a 1. 56. Fastness to hot 
ironing of dyed wool. The dyed material is pressed for 
10 seconds with an iron so hot that it just fails to scorch 
a white wool thread. 1. (Shade greatly changed, the 
original tone returning very slowly or incompletely on 
cooling). 2 per cent. Fuehsin S (524) dyed with 10 per 
cent, of Glauber’s salt and 10 per cent, of sodium bi- 
sulphate, 1 hour at the boil. 111. (Shade rather strongly 
changed, returning quickly). 2 per cent.. Amarant (168) 
dyed with 10 per cent, of Glauber's salt and JO per cent, 
of sodium bisulphate, heating from 60° 0 . to the boil 
in 20 minutes and boiling 1 hour. V. (No change). 2 per 
cent, Tartrazine (23) dyed as I. 6 . Fastness to stoning of 
dyed wool and cotton. The sample is ulaitcd with an 
equal weight of white wool, steeped in a solution of 5 gnus, 
oi Marseilles soap |»er litre at the ordinary temperature, 
wrung out, kept in an atmosphere of sulphur dioxide for 
12 hours, rinsed and dried. Dyed cotton. I. (Shade 
changed, white wool stained). 1 por cent. Diamond Fuehsin 
(512) dyed as for Mothyleno Blue under 5a. III. (Shade 
verv slightly changed, no staining). 1 per cent. Columbia 
Black F extra (463) dyed as under 2a I. V. (No change). 
1 yer cent. Diamine Black BH (333) developed with 
0 -naphthol as for Prirauline under 2a. Dyed wool. J. 
(Shade somewhat strongly changed, no bleeding into 
white or very little). 2 per cent. Diamine Scarlet B (319) 
dyod as under 26 I. 1U. (Slight change in shade, no 
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bleeding or only a trace). 2 per oent. Milling Rod G (293) 
dyod with 10 per cent, of Glauber’# salt and 2 per cent, of 
cootie acid, heating from 30° C. to the boil in 20—.30 
minutes, boiling lightly 1 hour and exhausting with 
3 per cent, of acetic acid after boiling for j hour. V. (No 1 
change in shade, no bleeding or only a trace). 2 per cent, j 
Palatine Scarlet A (81) dyed with 10 per cent, of Glauber’s 
aalt and 10 per cent, of sodium bisulphatc, railing from j 
00° C. to the boil in 20 minutes and boiling 1 hour. 7a. 
Fastness to perspiration of dyed cotton. The sample, 

J ilaitod with an equal weight of white cotton, is steeped 
or 10 minutes at 80° (A in a solution containing 5 c.e. 
of neutral ammonium acetate (7-5 B&- 30 per cent.) per i 
litre of distilled water and then dried without rinsing. 

I. (Shade becomes lighter, white cotton strongly stained). | 
1 per cent. Chrysophenine G (304) dyed as under 2a I. 

III. (Shade unchanged, white stained).*1 jar cent. Diamine ! 
Black BH (333) dyod as I. V. (No change, white not ! 
stained). 20 per cent. Indanthrene Blue RS in paste (038). , 
7b. Fastness to perspiration of dyed wool. The dyeing is 
spotted with a 10 per cent, salt solution, dried at the 
ordinary tempertiture and brushed. I. (Great change in 
shade). 2 js-r cent. Amarunt (108) dyed as under 5b III. ' 
ill. (Moderate change in shade), 2 per cent. Wool Green S j 
<566) dyed with 10 i>er cent, of Glauber’s salt and JO per I 
cent, oi sodium bisulphate for 1 hour at the boil. V. (No | 
change), 2 per cent. Brilliant Grocein 3B (227) dyed as 
under 1. Alternative test: The sample, plaited with 
white wool and cotton is treated with ammonium acetate 
as for cotton. 1. (Shade unchanged or very slightly 
changed, white wool and cotton stained). 2 per cent. 
A/.o Yellow (141) dyed as under 3 /a 111. (No change in 

shade, cotton not stained, wool only a little). 2 per cent. 
Amarant (168) dyod as under 5b. V. (No change, no 
staining). 7 per cent. Palatine Chrome Black 6B (181) 
dyed as under 26. 8. Fastness to alkali {and to street tnvd 
<ind dvst). The sample is spotted with a mixture contain¬ 
ing lOgrras. of lime and lOgrrns. of ammonia (24 per cent.) 
in a litre of water, pressed, allowed to dry at the ordinary 
temperature and brushed. Wool. ]. (Strong change 
in shade). 2 jM>r cent. Water Blue (539) dyed with 10 
xir cent, sodium bisulphatc, raising from 60" 0. to the 
mil in 20 niinutc^ and boiling £ hour. III. (Moderate 
change). 2 per cent. Amarant (I(58) dyed ns under 5b. ! 
V. (No change). 7 ]>er (ont. Palatine Chrome Black 0 B j 
(181) dyed as under 2b. Cotton. I. (Great change). 1 
1-5 per cent. Malachite Green eonc. (495) dyed on tannin- 
antimony mordant as under 5« J. III. (Moderate change), j 
1 per cent. Direct Deep Black 10 extra (463) dyed as under 
2a I. V. (No change). 8 per cent. Diamine Black Bll ! 
(333) dyed as under 2a II. 9a. Fastness of dyed cotton ! 
to cross-dyeing. The dyed material, plaited with an 
equal weight of white wool and of white cotton, is boiled i 
in a 40 volume bath with 10 |>er cent, of sodium bisulphatc j 
on the weight of the material. J. (Shade a little lighter, j 
white wool Rtained). 2 per cent. Chloramine Yellow (’ ; 
(617) dyed as under 2a J. III. (Shade not affected or 
only slightly, white wool only slightly stained). 3 per cent. [ 
Primulino develop'd as under 2a. V. (No change, no 1 
staining). 8 i>er cent. 1 mined ml Carbon B (720) dyed as | 
under 2a IV. 96. Fastness to cross-dyeing of dyed wool, i 
The dyed material, plaited with white woof, is treated I 
in a 70 volume hath with a solution containing 2-5 grflis. [ 
of sodium bisulphate jht litre for U hour at 90—92T. i 
1. (Shade only a little changed, white wool stained). 2 per j 
cent. Chrome Yellow D (177) dyed with 10 per cent, of ! 
Glauber’s salt, and 3 per cent, of acetic acid, raising from j 
<H)° C. to the boil in | hour, exhausting after boiling ! 
£ hour with 2 j>cr cent, of sulphuric acid, cooling to 70° (*.. j 
adding 1*25 per cent, of potassium biehromato and j 
boiling lightly for \ hour. JII. (Shade unchanged, white I 
only slightly stained). 2 per cent. Diamine Scarlet J$ (319) j 
dyod as under 26 I. V. (Shade unchanged, white not j 
stained or only slightly). 6 j>er cent. Alizarin Black WX 
extra in paste (774) dyed with 10 por cent, of Glauber’s j 
salt and 5 per cent, of acetic acid, raising from 60° C. 
to the boil in 20 minutes, boiling J hour, then exhausting 
with 5 por cont. of acetic acid, boiling a further 20 minutes, 
oooling to 70° C., adding 2 per cent, of potassium bi¬ 
chromate, and boiling lightly for 40 minutes. 10. Fastness 
to add of dyed cotton. The material is spotted with 10 per 


cent, sulphuric acid and with 30 per cent, acetic acid and 
the spots compared with a plain water spot. I. (Mineral 
acid : grcat change; organic acid : little change). 3 per 
cent. Diamine Scarlet B (319). III. (Mineral acid : great 
ohange. Organic acid : unchanged). 0-5 per cent. Chrv- 
sophenine G (304). V. (No change with either acid). 
20 per cont. Indanthrene Blue RS in paste (838). 11. 

Fastness to Icier boiling of dyed cotton. The sample is 
tested in two ways: A, boiling for 6 hours along with 
white unbleached cotton in a circulating kier together 
with 7-5 per cent, of soda ash, 0*5 per cent, of Marseilles 
soap and 1 per oent. of “ Ludigol ” ; liquor to cloth ratio, 
5:1. Ji, boiling as above without the “Ludigol.” 1. 
(Test A : completely destroyed). Congo Red. 11. (Test 
A : almost completely destroyed)* Methylene Blue B. 

III. (Test A: rather changed but not spoiled). Indigo. 

IV. (Test A: no change). Holindone Orange R (913). 

V. (Tost B: no change). 'Turkey Red (“Old Red”). 
12. Fastness to chlorine of dyed cotton. Tilt) sample is 
plaited with an equal weight of white cotton, wettod 
out and treated for 1 hour at 15° (’. in bleaching powder 
solution containing 1 grm. active chlorine j>cr litre (a 
5° Be., sp. gr. 1 037, liquor diluted 1 :20 and checked by 
titration) or in a sodium hypochlorite solution, prepared 
from bleaching powder and him limn carbonate, containing 
1 grm. active chlorine ]>er litre and not more than 0-3 grm. 
of sodium carbonate por litre. The sample is afterwards 
rinsed, soured, rinsed and dried. 1. (Sodium hypochlorite : 

I shade lighter, white stained. Bleaching powdor: shade 
| much lighter, white stained). 1 jer cent. Methylene Blue B 
I (659) dyed as under 5a. IT. (Sodium hypochlorite: 
| shade changed, white not stained. Bleaching powder : 
i shade much changed, white not stained). 6 jkt cent. 
Indanthrene Olive G in powder (791) dyed | hour at 60° C. 
in a 20 volume hath of distilled water made up with 
5 parts of caustic soda of 40 Be. (sp. gr. 1-383) and 2J, parts 
of hvdroHulphite on the weight of the dyestuff. Ill. 
(Sodium hypochlorite: only a little lighter, white not 
stained. Bleaching powder : shade much lighter, white 
not stained). Indigo dyed to the strength of 3 ]>er cent. 
Diamine Fast Blue FFB dyed as under 2a 1. IV. (Sodium 
hypochlorite : change, no staining. Bleaching powder : 

shade distinctly lighter, white not stained). 10 jwr cent, 
ilydron Blue G 20 percent, paste (748) dyed as under II., 
hut with h |«irt of caustic soda of 40 Be. (sp. gr. 1-383) and 
1 part of hydroHulphitc on the weight of dyestuff. V. (No 
change and no staining with either sodium hypochlorite or 
bleaching powder). Turkey Re) (“Old Red”). 13. 
Fastness to mercerising of dyed cotton. 'Die. dyed material 
is stitched into bleached, unlinislied cotton cloth and 
steeped for 5 minutes in cold caustic soda of 30 B«j. 
(sp. gr. 1-263), pressed, rinsed, soured, rinsed and dried. 
I. (Shade the least, changed, white cotton somewhat stained). 
4 per cent. Primuline (616) dyed as under 2a. 111. (Shade 
unchanged, white only very slightly stained). 1 per 
e*nt. Chloramine Yellow C (617) dyed as under 2a 1. 
V. (Shade unchanged, no staining). 8 per cent. Immedial 
Carbon B (720) dyed as under 2a IV. 14. Fastness to 
bleaching of dyed wool. The dyed woollen cloth is stitched 
with white wool, cotton and silk and bleachod with a 
solution of 100 parts of distilled water and 20 parts of 
hydrogen peroxide (10—12 vol. per cent.), maintained 
slightly alkaline with ammonia. The sample is entered 
at 50" C. in a 40—50 volume bath, which is allowod to 
cool gradually during 12 hours. 1. (No change in shade, 
or very little, hut silk, wool and cotton stained). 2 per 
cent. Azo Yellow (141) dyed as under 36. 11. (Shade 

lighter, lifctlo bleeding). 2 per cent. Patent Blue A (545) 
dyed as under 26. J if. (Shade lighter, no bleeding). 2 per 
rent. Fast Yellow 8 (137) dyed as for Azo Yellow under 
36. 1V. (Shade not changed or only slightly, some bleeding 
into silk and cotton but none into wool). 2 per oent. 
Chrysophonino G (304) dyed as under 26. V. (No change 
in shade or bleeding, or only a trace). 2 per cent. Sulfon- 
cyanin GR extra (257) dyod with 20 per cent, of Glauber’s 
salt and 5 por cont. of ammonium acetate, raising from 
40° 0. in J hour and dyeing at 80°—90° 0. for | hour. 15. 
Fastness to milling of dyed wool. Two tests : A. Neutral 
milling. The dyed material, plaited with equal weights 
of wool and cotton, is treated at 30° C. in a 40 
volume bath of 20 grms. of Marseilles soap per litre of 
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-distilled water. The sample is first milled by hand, then 
allowed to stand two hours, again milled and finally 
washed and dried. B. Alkaline milling. Same treatment 
as in A but at 40°C. and with the addition of 5 grms. 
of soda ash to the soap solution. Fastness with white 
wool. I. (Test A: decided change in shade, strong 
bleeding into white). 2 jxsr cent. Azo Yellow (141) dyed 
as in 36. II. (Test A : little change in shade, little bleeding). 

2 per cent. Ponceau RR (82) dyed as for Orange II under 
26. III. (Test A j No chungo or only a trace, no bleeding). 

0 per cent. Sulfoncyanin Black 2B (266) dyed as under 
14 IV. IV. (Test B: no change or only a trace, little 
bleeding). 2 per cent. Chrome Yellow 1) (177) dyed as 
under 96. V. (Test B: No change or only a trace, no 
bleeding). 7 per cent. Anthracene Chrome Black P extra 
.(185) dyed as under 26 V. Fastness with white cotton. 

I. (Strong bleeding into white cotton). 2 per cent. Biamino 
Scarlet B (319) dyed as under 261. II. (Little bleeding). 

2 per cent. Ponceau RR (82) dyed as for Orange 11. under 
26. 111. (No bleeding). 6 per cent. Sulfoncyanin Black 
2B (265) dyed us under 14 IV. IV. (Little bleeding). 

5 per cent. Diamond Black F (277) after-chromed with 
1-5 per cent, of potassium bichromate, otherwise dyed as 
under 26 V. V- (No bleeding). 7 j>er cent. Diamond 
Black l’V (157) dyed as under 26 V. 16. Fastness to j 
■carbonising. The sample is steeped in sulphuric acid of 
5"’Be. (sp. gr. 1 037) for \ hour, squeezed so as to retain j 
100 ]K*r cent, of moisture, dried at 80 C. for 1 hour, | 
washed for ^ hour with 200 parts of distilled water, 1 
squeezed, neutralised in 200 parts of sodium carbonate j 
solution (2 per 1000), washed till neutral to litmus and j 
dried. 1. (Great change in shade)- 2 jw*r cent. Alizarin j 
Red W (780) dyed with 2 jkt cent, of acetic acid, raising 
from 30’ ('. to the boil in ] hour and boiling H hour, 1 
•on wool previously mordanted with 3 per cent, of J 
potassium bichromate and 21 percent, of sodium bisulphato 
hour at the boil. 111. (Little change). 2 j»er cent. 
Orange IV (139) dyed with 10 per cent, of Glauber’s 
salt and 10 per cent, of sodium bisulphato 1 hour ut the 
boil. V. (No change or only a trace). 2 ]>er cent. Palatine 
Scarlet A (81) dyed with 10 per cent, of Glauber’s salt 
and 10 j»er cent, of sodium bisulphato. raising from 60 u j 
to the boil in 20 minutes and boiling 1 hour. 17. Fastness 
to jH)ttiny of dyed wool. Two tests : A. The dyed material, 
plaited with equal weights of white wool and cotton, is 

1 realed with 60 parts of distilled water at 90" C., washed 
and dried. B. As in A with the addition of 1 grin, of 
Marseilles soap per litre. I. (Test A : shade changed, 
white wool or cotton strongly stained). 2 per cent. Patent 
Blue A (545) dyed as under 26. III. (Test A : No change 
•or only a trace, wool and cotton somewhat stained). 5 per 
cent. Diamond Black F (277) dyed as under 15IV. V. (Test 
B : no change or only a trace, no bleeding). 7 per cent. 
Alizarin Black WX extra, dyed us under 26 V. 18. 
Fastness to drealising of dyed wool. Two tests : A. The 
material is wound on u decatising cylinder and steamed 
in a closed apparatus for 5 minutes at a pressuie of 1 
atmosphere. B. The same but at 2-5 atmospheres pressure 
for 10 minutes. T. (Test A : rather great change in shade). 

2 jier cent. {Sulfoncyanin GR extra (257) dyed as under 
14 V. ill. (Test A : no change). 2 ]»er cent. Crocein AZ 
<(225) dyed as Brilliant-Crocein 3B under 76. V. (Test 
B : no change). 9 per cent. Naphthol Black OB (269) 
dyed with 10 per cent, of sodium bisulphate, raising from 
40° C. to the boil in £ hour and boiling lightly 1 hour. 
19. Fastness to sea water of dyed wool. The dyed material, 
plaited with an equal weight of white wool, is treated for 
24 hours with 40 parts of a cold solution containing 
30 grms. of salt and 6 grms. of calcium chloride per litre 
and dried without rinsing. I. (Shade only slightly changed, 
white wool strongly stained). 2 per cent. Chrysoin (143) 
dyed as under 36 I. III. (Shade not changed or only 
very slightly, white somewhat strongly stained). 2 per 
cent. Cyanol extra (546) dyed as under 26 III. V. (No 
change, no staining). 0 per cent. Sulfoncyanin Black (265) 
dyed as under 14 V.—J. B. 

Adsorption in solutions. II. G. von Georgievics. Kol- 
loid-Zeits., 1914, 14, 69—74. 

Thb author has shown previously (this J., 1912, 68) that 
in the absorption of aoids by wool there is first solution 


of the acid by the wool, followed by adsorption. In 

Boedockcr’8 distribution formula if *— 1 ^ 

C fibre 

the process is one of solution, and in cases of solution 
plus adsorption, the value of a; is greater than I and 
increases with the amount of adsorption. The values 
of x for the absorption of thirteen different aoids by wool 
are tabulated. Tncy follow the same order as the relative 
“ strengths ” of the acids, and the author draws the 
conclusion that the adsorption as distinct from the solution 
of the acids is duo to the chemical affinity of the aoids for 
wool substance. Evidence is cited in favour of the view 
that this hypothesis of adsorption is of general application. 


Wool; The. action of formaldehyde, on -, and a note on 

the constitution of wool. A. Kami. Fiirbcr-Zoit., 1914, 
25, 73—75. 

WilKN treated with formaldehyde solution of about 4 per 
cent, concentration wool becomes resistant to the action 
of alkali and at the same time loses its affinity for dye¬ 
stuffs. The author has found that by the use of very 
weak formaldehyde (solutions containing 0-25 or as low 
as 010 jH*r cent, of commercial formaldehyde) the wool can 
be protected against the tondering action of alkali without 
Joss of affinity for dyestuffs. The reaction between wool 
and formaldehyde takes place with great ease in slightly 
alkaline solution and much less advantageously in acid 
or neutral solution. Wool thus treated can bo dyed with 
sulphide dyestuffs, it shrinks less on steaming and it oan 
be scoured with caustic alkali, using very little soap. 
The treated wool reacts with nitrous acid just like un¬ 
treated wool. This shows that wool doos not contain 
an amino group, for such a group would have been rondored 
inactive by the formaldehyde. It is concluded that wool 
contains the imino group, and the product of reaction 
with nitrous acid is a nitrosamino. Wool treated with 
nitrous acid retains its power of reacting with formaldehyde 
so that the condensation must, be of the aldol type and 
takes place with the carboxyl groups of tho wool. Those 
facts supjiort the view that wool contains imino and 
carboxyl groups and not amino and kotonic groups. 

—J. B. 


Patents. 

Textile piece goods, warp yarns and the like ; 

Machines for treating - with liquids. J. S. Ainley, 

Huddersfield. Eng. Pat. 6970, March 22, 1913. 

In a machino of tho usual typo for scouring warps or 
fabrics in rope form, the sloping side on which tho materiel 
falls from the taking-off roller is provided with an endless 
apron l>etween which and another endless apron tho 
fabric is grouped in folds, in which form emerging from 
beneath the upper apron it comes under a “ possing *’ or 
squeezing plate. The two aprons anti the squeezing plate 
are all driven intermittently.—J. B. 


Qponr : Treating [bleaching] fibrous materuils with -. 

K. Gminder, Reutlingen, Germany. Eng. Pat. 28,763, 
Dec. 12, 1913. Under Infc. Conv., Doc. 14, 1912. 

The goods, more especially laundry goods, are treated in 
a hydro-extractor with a spray produced by atomising 
water with ozonised air. —J. B. 


Fast shades on vegetable, fibres ; Production of - and 

dyestuffs therefor. H. Levinstein, J. Baddiley and 
liovinstein, Ltd., Manchester. Eng. Pat. 1435, Jan. 17, 
1913. 

The new dyestuffs are produced bv combining the tetrazo- 
compound of a diamine with 2 mols. of middle components 
capable of undergoing rc-diazotiaation after ooupling, at 
least one of which is an extra-nuclear amino-derivative of 
an aminonaphtholsulphonio acid; tetraz tising the inter¬ 
mediate product thus obtained and combining with 2 mole, 
of resoroinol The dyestuffs by after-treatment on the fibre 
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with formaldehyde become fast to washing. Shades 
ranging from orange to purple end dark green are pro¬ 
duced j for instance, tetrazotised m-axoiytohiidine 
combined with 1 mol. of m-aminobonzoyl-2-amino-5- 
naphthol-7-sulphonio acid and 1 mol. of 2-amino-5- 
naphtbol-7 -sulpbonic acid, tetrazotised and combined with 
2 mola. of resorcinol gives an orange colour—J. B. 

luting textile fibres ; Machine* for -. J. Fitton, 

Wakefield. Eng. Fat. 13,210, June 7, 1013. 

The dye-vat is provided with an inner concentrio vessel, 
the vertical sides of which arc perforated. Inside this 
again is a movable vessel which also has its vertical sides 
perforated. The material is packed in the apace between 
those two perforated walls and the dye-liquor is circulated 
horizontally through the material from the inside of the 
innermost vessel by means of a pump.—J. B. 

Dyeing pelts, hairs, feathers, etc. ; Process far -. Aot.- 

(les. fiir Anilin-Fabr., Berlin. Eng. Pat. 61, Jan. 1, 
1914. Under Int. Conv., June 14,1913. 

A clear greenish yellow shade is produced by treating 
the matenal, mordanted or not, with a solution of 2- 
hydroiy-S-niethoxybenzaldchydc (a by-produot in the 
manufacture of vanillin).—J. B. 

Dry-dyeing of furs or fur goods ; Process for the -. 

0. Lange. Ger. Fat. 266,515, Feb. 2, 1913. 
Compounds obtained by heating oxidisable organic bases, 
such as p.phenylenodiamine, with olein, are dissolved in 
the baths, in which carbon tetrachloride, petroleum spirit, 
etc., is used as solvent.—T. F. B. 

Dyeing [and impregnating} materials which are difficult to 

dye completely ; Process Jor -. J. Weller. Ger. Pat. 

266,708, Jan. 24, 1913. 

Hard substances, such as wood, stone, horn, etc., or 
densely packed textiles, such as cops, are treated with an 
easily volatilo substance, such as ether, carbon tetra¬ 
chloride, or petroleum spirit, and then immersed in hot 
dyestuff solutions. The preliminary treatment may also 
Ik- applied before impregnating wood, horn, or stone with 
substances other than dyestuffs.—T. F. B. 

Aniline Black; Process for proelutiiig -. A. Ehren* 

zweig. Ger. Pat. 267,628, Jan. 13, 1912. 
j>-Phenylenkdumine or its homologuos, a {copper salt, 
a ohlorate, aluminium acetate, and lactic acid are used in 
the production of Aniline Black. The fibres arc dried at 
temperatures up to 100° V. The following proportions are 
givenFor 100 litres of dyebath are addod (a) 4000 
grins, of aniline oil, 5200 grms. of 30 per cent, hydrochloric 
acid, and 2600 grms. of 50 per cent, lactic acid, (6) 320 
grma of powdered alumina and 1120 grms. of acetic acid 
of 8’5° B. (sp. gr. 1064), (c) 350 grms. of p-phenylcne- 
diamine, 700 grms. of sodium chlorate and 840 grmz- of 
copper sulphate. —T. F. B. 

Dyeings on vegetable and animal fibres ; Process for pro, 

ducing fast -Chem. Fair. Grieshcim-Elektron. 

Ger. Pat. 268,779, June 22, 1911. 

A diazoamino compound of the anthraquinone series is 
converted into it* leuco compound by treatment with an 
alkaline reducing agent, this is applied to nnmordanted 
animal onfcegetable fibre, and the dyestuff is developed 
by oxidation.—T. F. B. 

Discharges on indigo or similar dischargeable dyestuffs ; 

Process for producing white or coloured -. C. Sander, 

and Moritz Ribbert A.-G. Ger. Pat. 267,408, Feb, 1, 
1913. 

Tue dyed goods are printed with a paste containing glucose, 
zinc oxide, and stannous oxide, or a tin salt, with or without 
an undhohargeable vat dyestuff; after drying, the goods 
are passed through a boiling bath of eaustio soda or potash 
of 20“ B. (sp. gr. 1-162), washed and (hied,—T. F. It. 


Sulphur in pyrites; New method far the determination of 

-. E. Martin. Monit. Soient,, 1914, 1, 86. 

Details are given of certain precautions necessary in the 
volumetric method described recently (this J., 1913,1065) t 
to ensure oomplete precipitation of the barium carbonate 
it is essential to have present a considerable excess of 
sodium carbonate and to use only sufficient carbon dioxide 
just to discharge the pink oolour of the phenolphthalein. 


Ammonia soda process ; Another form of the -. P. P. 

Fedotieff and J. Koltunoff. Z. anorg. Chem., 1914, 
85, 247—260. 

Ik view of the advantages of carrying out the ammonia 
soda reaction with sodium nitrate as raw material (see 
Colson, this J., 1910, 190), the authors made a complete 
study of the reaction on the same lines as that of the am¬ 
monia soda reaction proper (this J., 1904, 866). Working, 
in the same way as with sodium ohloride (i.e., by passing 
carbon dioxide into an ammoniacal solution of the nitrate) 
the result* are similar to those obtained in the ordinary 
process. The mother liquor may be treated with limo and a 
residue of calcium and sodium nitrates obtained, valuable 
for manurial purposes; or the liquor may be evaporated 
till all the dissolved sodium bicarbonate has reacted with 
ammonium nitrate, giving off carbon dioxide and ammonia, 
then further evaporated to about half the volume, when 
about half of the ammonium nitrate will crystallise out. 
On adding sodium nitrate, ammonia and wator in quanti¬ 
ties sufficient to bring the solution back to its original 
composition, and carbonating, all the nowly added Boaium 
nitrate will be oonverted into bioarbonate and 87 per 
oent. of tho ammonia into ammonium nitrate, while the 
remaining 12 per cent, of ammonia can be recovered on 
evaporation.—W. H. P. 

Calcium hydroxide. T. Seliwanow. Z. anorg. Chem., 
1914, 85, 329—352. 

Amorphous calcium hydroxide usually yields more 
water than corresponds with the formula CafOH) J( but it 
reaches this composition on drying at 110“ C'., or in a 
■ desiccator at ordinary temperatures. The excess water is 
greater in specimens of the hydroxide obtained by precipi¬ 
tation of calcium chloride with sodium hydroxide, than in 
speoimens obtained by slaking the oxide, although the 
latter on being kept under water for a long time approach 
the former in moisture content. The precipitated hydroxide, 
absorbs water vapourmorc readily than the Blakod hydrox¬ 
ide. the absorption being similar to that for othor colloidal 
substances, with no definite hydrate formation. A crystal¬ 
line hydroxide oan be obtained from supersaturated 
solutions by evaporation at 28°—30° C. under reduoed 
pressure. It has the formula 08(011), and is less soluble 
than tho amorphous product. Supersaturated solutions 
which readily deposit crystalline hydroxide < n warming, 
are indifferent to the solid hydroxide and do not deposit 
their exoess at ordinary temperatures. The cryo- 
hydrate obtained by freezing lime water is a mixture of ioo 
with 2Ca(0H)„H,0. The Utter is less soluble than, and 
has a characteristic crystalline form quite different from, 
that of the byd-oxide ; it is unstable, readily passing into 
the amorphous hydroxide. The author concludes that 
the amorphous hydroxide is a polymeride of Ca(OH)„ 
containing not less than four atoms of calcium in its 
molecule. The crystalline produot is probably not less 
oompliosttd, and this view is supported by its polymorph¬ 
ism.-W. H. P. 

I 

Sulphates ; Physico-chemical determination of -. A. 

Kling and A. Lastieur. Comptes rend., 1914, 158, 

487—489. 

The eritioisms advanced by Bruno and d’Auzay (this J., 
1912, 506 and 742) against Dutoit’s method of deter¬ 
mining sulphates (this J,, 1908,871 and 812) an endorsed 
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by the authors, who need barium eeetete as precipitant. 
The low results obtained ete attributed to the removal 
of eolable sulphate by the earlier portions of the barium 
sulphate precipitate. This removal is most pronounced 
in the morn concentrated solutions at low tempera' 
tores, and in the presence of aloohoL It is more 
marked with potassium and rubidium sulphates than 
with those of the other alkali metals. It only takes 
place when the barium sulphate is precipitated tn situ ; 
a potassium sulphate solution suffers no fall in concentra¬ 
tion on being loft in contact with previously preoipitatod 
barium Bulphate. In alkaline solutions the alkali w 
absorbed and the sulphate left in solution, and a precipitate 
containing absorbed sulphate may have this partially 
displaoed on treatment with alkali. The actual extent 
of the absorption is a function of the rate at whio 1 the 
precipitant is added.-—W. H. P. 

Double chromates; Some -. M. Barre. Comptes 

rend., 1914, 168, 495—497. 

Calcium potassium chromate, CaCr0 1 ,K 1 C’r0, and its di¬ 
hydrate, CaCrO, JC,Cr0 4 ,2H,0 oan be obtained bjr treating 
calcium ohromate with potassium chromate solution. The 
transition temperature from hydrate to anhydrous salt 
is about 45° C. The salts are both decomposed by water 
and the concentrations in potassium ohromate and cal- 
oium ohromate of the solutions with whioh they are in 
equilibrium at various temperatures are given. Potassium 
ohromate forme double salts with barium, strontium and 
lead ohromates of the general formula, MCrO„K,GTO,. 
These also are decomposed by water and the concentrations 
of potassium ohromate in tho equilibrium solutions at 
various temperatures are tabulated. Tho double lead 
salt unlike the others undergoes less decomposition at 
high than at low temperatures.—W. H. P. 


alkali oxide: silica) and concentration of the water (pressure) 
Pour new crystalline rilicatas, namely Kj8i a O„ KHSijO,, 
Na,8i,0, and Na,8iO,, were obtained, all in the form 
of orthorhombic crystals. K,8iiO a and Na^iO, ware 
readily attacked by water, Na,Sl f O, lees readily, whilst 
KHSi,0, was not appreciably decomposed even when left 
in contact with water for some hours at 100° C. A series 
of hydrous glasses was also obtained representing super¬ 
cooled solutions unsaturated under the experimental 
conditions. They were quite hard though containing up 
to 25 per cent, of water. When heated in the air they lost 
water, and swelled up to a sponge-like mass often with 
extremely thin vesicular walls. In most of the experi¬ 
ments the bomb after being heated was plunged into oold 
water: when the crucible was supported in the upper part 
of the bomb, so that un oooling, the vapour space, below 
the oruoible, was cooled more rapidly than the renotion- 
mixture, the resulting rapid diminution of pressure caused 
the water in the mixture to vaporise suddenly and a 
nearly anhydrous, light, porous pumice-like product was 
obtained.—A. S. 


Persilicates \ The possible existence of -. E. Jordis. 

Chem.-Zeit., 1914, 88, 221—222. 

When a solution of an alkali silicate is eleotrolysed, a 
portion of the oxygen set free at the anode is absorbed; 
the same takos place in the case of sulphuric acid solutions 
of silicates where the dilution is such as to prohibit the 
formation of porsulphates. These faots afford some 
support for the assumption that porsilioates are capable of 
existing (see also this J., 1914, 199). Solutions of alkali 
silicates absorb oxygen when exposed to the air for about 
12 months; on acidifying such solutions with hydro¬ 
chloric acid, chlorine is evolved together with large 
quantities of oarbon dioxide.—W. P. 8. 


Silicates of potassium and sodium, their preparation and 

general properties ; New crystalline -. G. W. Morey. 

J. Amcr. Chem. Soc., 1914, 86 , 215—230. 

The new silicates were prepared by tho hydrothermal 
method, the reaoting sob- 
stances being heated in 
presence of water in a 
closed bomb at a high tem¬ 
perature and consequent 
nigh pressure. The bomb 
used, made of tool stool, 
consisted of a cylinder, 

E, 3 ins. dlam. and 8 ins. 
long, in which was bored a 
hole of U in. diam. enlarged 
at the top to receive the 
plug, B, which was serewed 
down hard by means of a 
wrench; between the plug 
and the plunger was a steel 
washer to ensure that the 
latter did not rotate when 
the plug was screwed 
down. The |-in. rod, C, 
of -the plunger paseed 
through the washer and 
the plug with a clearance of 
about j, in. The plunger 
fitted tightly into the bomb 
just above and below the 
shoulder and the joint 
was sealed by a fiat copper 
washer, D, X in. thiok, 
which waa softened by an¬ 
nealing in a flame just before 
use. A bomb of this type wss used in 200 experiments 
without a leak being observed. It was heated in an eleotrio 
furnaoe, and the temperature measured by a thermo¬ 
element Inserted in the hole, P, | in. diam. The reacting 
substanoes, usually water and finely powdered glasses 
(made from quarts and alkali carbonate), wen plaoea in the 
gold crucible, G, He products obtained varisd eoaordlng to 
the temperature, composition «f the crigwnl giesa (ratio Of 



Molybdenum; Preparation of a metaphosphate of temienl 

-. A. Colani. Comptes rend, 1914, 1(8, 499— 

501. 

Molybdic acid can be reduced in the presence of phosphoric 
acid at a high temperature by a variety of methods with 
the formation of a yellowish crystalline subatanoe of the 
formula, Mo(PO|) a . The must convenient reduoing agent 
is molybdenum sulphide, and the reaotion is oarned out 
in a gold Rose orucible in a ourrent of oarbon dioxide. The 
phosphate has the sp. gr. 3-28 at 0° C. and remains un¬ 
altered in dry air. It only oxidises slightly on being 
heated and is praotioally unaffected by mineral acids st 
100° C. It is slowly attacked by boiling sulphuric arid 
or cold aqua regia, and it dissolves completely in a sea l ed 
tube at 200“ C. in a slightly arid solution of bichromate or 
iodic arid. Heated with water alone in the absenoe ol air 
to 250°—300° C., it gives phosphorio arid and a small 
quantity of hydrogen.—W. H. P. 

Oxides of cobalt. H. T. Kalmus. J. Ind. Eng. Chem., 
1914, 6, 115—116. 

Many oxides of cobalt have been described in the literature, 
•but the existence of several of them is doubtful and only 
the three oxides, Co a O,, Co,Q, and CoO, are of special 
ooncorn to the manufacturer of commercial cobalt oxide. 
When cobalt hydroxide produeed by precipitating a 
ohloride or sulphate solution with bleaching powder, is 
calcined at 105° C„ a ohooolate brown powder, Co,O a ,H a O, 
is produced, which on heating at a higher temperature 
( 385 °—910° C., preferably about 750° C.) Wteonverted 
into a blaok oxide consisting, like the commercial black 
oxide, of Co,0„ mixed with a small proportion of Co a O,. 
Above 910° C. the blaok oxide loses oxygen and changes 
gradually into the gray monoxide, CoO, whioh can be 
reduced to metal by oarbon monoxide above 450° C. or 
by hydrogen above 250° C. The monoxide also exists ss 
a yellow-green modification, which oan be obtained by 
heating Co,0 4 with 2—3 per cent, of carbon at about 
900 ° C. The monoxide is oxidised to Co a O ( , or Cofi t rius 
Co, Or, when heated in sir at *88°-#10*C. The oxidse 
mentioned are aU nonmagnetic.—A. 8. 
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chloride and potassium chloride in aqueous eolation; 

Equilibrium between -. Demaaaieux. Comptea rood., 

1914, 1S8, 183—184. 

Isothexmals at 14°, 80° and 100° C. are represented 
graphically. The three curves an of the same general 
form, and show branches corresponding to the existence 
of two double salts, 2PbCl„KCl and FbCl„KCUH t O. 

-J. H. L. 


Sulphur dioxide with ammonia; Products of the reaction of 

-. M.OgswaandS. Aoyama. ScienoeRcp. Tflhoku 

Imp. Univ., Set. I„ 1913, II, 121-129. 

With ammonia in exocss, and in ethereal solution at the 
temperature of a mixture of ice and salt, under the con¬ 
ditions given by Divers and Ogawa (this J., 1800, 245) 
sulphur and ammonia give the white ammonium amino- 
sulphite, MHtSO|NH ( j with sulphur dioxide in excess, 
the pale-yellow aminosulphurous aoid, NH,SO,H, is 
formed. At ordinary temperatures, if the excess of 
ammonia is removod, the ammonium salt decomposes to 
a red mass containing sulphite, sulphate, trithionatc, and 
sulphamide; the acid decomposes on slight warming to 
a similar mass. The red substance is not a compound of 
the formula as supposed by Divers and 

Ogawa, but is principally ammonium trithionate. Ephraim 
and Piotrowiski (this .J., 1911, 358) have denied that the 
red substance is a decomposition-product, on the ground 
that thoy obtained it directly at —38" (!.; but this was 
because the reacting gases were imperfectly controlled, 
and tho heat of the reaction dissipated witn insufficient 
rapidity.—O. E: M. 


Colloidal eolations; Preparation of-—-by mechanical 
subdivision. G. Wogoiin. Kolloid-Zcits., 1914, 14, 
65—69. 

Thk author has succeeded in converting a number of 
substances into tho colloidal condition by more or less 
prolonged grinding in an agate mortar, preferably with 
addition of alittle water. Colloidal solutions of vanadium 
pentoxlde and trioxide, silicon, antimony, and tungstic, 
titanic and molybdic acids wore prepared in this way, but 
negative results were obtained with the ductile metals, 
copper and bismuth, and with selenium, tellurium, graphite, 
sulphur, violet chromium chloride, calcium fluoride, 
oxides of copper, iron, oobalt, and xinc, and lead dioxide. 
The properties of the vanadium pentoxido and trioxide 
sols are described in detail. A colloidal solution of vana¬ 
dium pentoxido in alcohol waB prepared in a similar 
manner, but negative results were obtained with petroleum 
coagulation. Starch after being ground in an agate mortar 
benzine and addition of the latter to the aloohosol caused 
swelled immediately when treated with cold water, and 
on further grinding, a solution was obtained whioh could 
be filtered dear and gave an intense blue colour with 
iodine.—A. S. 


Iodine ; Solubility of - in eodium iodide solution. 

H. W. Gill. J. Chem., Met. and Min. Soc., S. Africa, 

1913, 14, 290—292. 

By substituting sodium iodide for the potassium salt in 
lodometric analysis, the iodine can be recovered from waste 
solutions (this J., 1913, 961). The solubility of iodine in 
sodium iodido was found to bo directly proportional to 
the ooneoiftration of the iodide; each 1 per cent, of iodide 
brings about the solution of 1 per cent, of iodine, from 
whioh it would seem that a compound NaI„2H,0 exists 
in solution.—W. R. 8. 


Kaolin; Catalytic effect of -on the union of hydrogen 

Sto-wST*" J '' oanlu *- Comptea rend., 1914, 188, 

Thi presence of kaolin favours the combination of hydrogen 
and oxygen ait temperatures from 230° 0 . upwards,T«, 
considerably below the temperature (above 350° C.) at 


which is oan be observed in absenoe of kaolin. The- 
amount of water formed appears to be proportional to 
the time of contact between the gases and the oatalyst. 
The activity of the kaolin depends greatly upon the tem¬ 
perature at which it has previously been heated, anl tho 
extent to which it has lost its water of constitution. The- 
lower the water content the smaller is the aotivity. 

—W. H. P. 


Oxygen and nitrogen; The Plumboxan process for the decom¬ 
position of atmospheric air into -. G. Kassner. 

Arch. Pharm., 1913, 251, 596—609. (See also this J., 
1911, 621.) 

Steam is passed over a mixture of an alkali metaplumbate 
and an alkali manganate (Plumboxan), at a temperature 
of 400°—500° U., when oxygen is evolved. The mixture 
can be regenerated by passing dry air over it at the samo 
temperature. Under suitable conditions the absorption 
of oxygen is complete and pure nitrogen is obtained. The 
mechanism of the reaction is discussed in detail and 
evidence brought forward in Bupport of the view that the 
evolution of oxygen is due to the alternate formation and 
dooomposition of a pcrplumbatc. Using 1 kilo of Plum¬ 
boxan, a litre of oxygen can be obtained in 5 minutes by 
treatment with steam at 400” 0., whilst at temperatures of 
f50°—500“ U., the rate of production is doubled or trebled. 

—F. Shdh. 


Active nitrogen. E. Tiede and E. Domcke. Bcr., 1914, 
47, 420-425. (See also this J., ]913, 232 ; 1914, 76.) 
By means of a jointlesB gloss apparatus in which com¬ 
mercial nitrogen (Linde) was passod over copper hoated 
electrically to a temperature measured by a thermo¬ 
couple, it was shown that the after-glow was suppressed 
unless the nitrogen was purposely contaminated with 
oxygen, provided that the tompe aturo and pressure were 
such that no dissociation of copper oxide took place. On 
raising the temperature beyond a limit depending on the 
pressure, the glow was restored. The phosphorescence of 
sulphur, iodine, sodium, and thallium chloride, observed 
on heating them in nitrogen which has boon subjected to 
1 ho action of tho electric discharge, and attributed by 
Strutt to the presence of active nitrogen, was similarly 
suppressed in the absence of oxygen.—0. E. M. 


Ozone, nitrogen peroxide, and hydrogen peroxide ; Deter¬ 
mination and distinction of -, at high dilutions. J. N. 

Bring. Chem. News, 1914,109, 73—75. 

Potassium iodide dissolved in its own weight of water was 
used as the reagent. In the case of ozone tho ratio of 
free iodine (plus hypoioditc) to iodato (plus periodate) 
decreased with tho total amount of ozone passod and 
also with the oonoentration of the ozone. The ratio waa 
determined by sucocssive titration with sodium thio¬ 
sulphate in neutral and acid solution. With very dilute 
ozone mixtures the former products were formed exclusively 
and the amount of alkali produced was too small to be 
detected with phonolphthalein or litmus. The alkalinity 
test was therefore inconclusive in the oase of highly 
diluted ozone. The iodino test failed when the dilution 
was greator than one part of ozone per million parts of 
gaseous mixture; at twice this oonoentration ozone still 
had a decided odour. Below the oryoeoopio point of the 
reagent (—24° C.) iodato always predominated) Nitrogen 
peroxide differed from ozone in aiwaye yielding iodato 
as the main product in neutral solution. With an aoid 
solution of the reagent in oontact with atmoapherio 
oxygen even minute quantities of nitrogen peroxide oonid 
be deteoted through a characteristic catalytic process, 
whereby iodine was continuously liberated. Very dilute 
gaseous mixtures of hydrogen peroxide behaved like 
similar mixtures of ozone; but with increasing oonoen- 
tration the final result was a catalytio decomposition of 
the peroxide: 

KIO 4- H,0, « KI -j- H,0 4 0*. 

A solution of titanium sulphate in sulphuric aoid turned 
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yellow in pretax* of traoes of hydrogen peroxide bat 
ww unaffected by otone.—J. R. 

Phosphorus; The modification a] -. I. The train . 

fmnations of phosphorus vapour bo the eUent electric 
discharge. y, KohUchfitter and A. Frumkin. Z. 
Blektroohem., 1914, SO, 110—123. 

Thx notion of the silent electric discharge on phosphorus 
vapour results in the formation of a layer of a homogeneous 
product of a high degree of dispersion. The degree of 
dispersion and consequently the appearanoe of the deposit 
vary considerably with the nature of the indifferent 
gas present in the tube, just as they do in the case of metals 
under somewhat similar circumstances (this J., 1912, 645). 
Argon and helium at 0*5 mm. pressure produoe a kind of 
loosening of the deposit which is more marked in the 
case of argon than in that of helium. An excess 
of phosphorus vapour beyond the quantity trans¬ 
formed, which can be ensured by heating the tube, has 
also a similar effect. Argon and phosphorus vapour are 
absorbed by the deposit and can be expelled by subsequent 
heating. Hydrogen and nitrogen unite with the phos¬ 
phorus vapour under the innuenoe of the discharge, 
forming solid compounds. These compounds may be 
deposited in the layer of transformed phosphorus without 
affecting its homogeneous appearance under the mioro- 
soope. It is only at relatively high pressures that visible 
quantities of different solids are formed. On heating 
the homogeneous deposits obtained under various con¬ 
ditions they are all transformed into ordinary rod phos¬ 
phorus, ana the differences in colour caused by differences 
in the conditions of deposition entirely disappear. Tho 
prooess and tho structural forms observed appear to be 
vory similar to those observed in the oase of silver (this 
J., 1912, 188). The original deposits aro related to 
Hittorfs phosphorus, in the same way as mirror silver 
to tho crystalline metal. Just as the degree of dispersion 
of the mirror Bilver decreases on heating so does that of the 
phosphorus, the somewhat sintered red phosphorus 
being formed. This is a disperse form analogous to 
anhydrous stannic oxide gol, and in suitable " miner¬ 
alising ” melts may be oonverted into Hittorfs crystalline 
phosphorus just as the stannic oxide can be converted 
into cassiterite.—W. H. P. 

Artificial graphite; Sulphure'ted hydrogen from -. 

W. H. Woodoock and B. Blount. Analyst, 1914, 89, 
67—89. 

A SAipLs of Acheson’s massive graphite emitted hydrogen 
sulphide when broken or scraped. It contained 0*11 

r oent. 8. and 0 20 per cent, of ash consisting of:— 
0-052, A1 0-014, Fo 0-012, Ca 0-029, and Mg 0-008 
per cent. Experiments showed that hydrogen sulphide 
was not oocluded by the material, but that the gas was 
derived from an unstable sulphide of the typo A1,S,, 
which is decomposed by moist air, when not protected 
by the graphite. It was pointed out by W- J. A. Butter¬ 
field that minute traces of hydrogen sulphide could be 
detected by the odour with more oertainty than by means 
of lead aqetate paper as ordinarily used.—C. A. M. 

Betsrt of chromic acid. Wlenhaus. See XX. 

Solubility of tilica in hydrochloric, nitric, and eulphuric 
acids. Wunder and Subimano. See XXIII. 

Titration of ferric softs by reduction. Russo. See XXIII. 

Analytic of nitratee, chlorates and peroxides by reduction. 
Russo and Sensi. See XXIII. 

Patzxts. 

Phosphoric acid; Method ot manufacturing -. M. II. 

Haff, Assignor to T. L. Willson, Ottawa, Canada. UJ9. 
Pat. 1,084,866, Jan. 30, 1914. 

4 tounox ot pheaphaMe and iWwi material la land 
in an elsotrio furnace, broken carbon is {Seoedoa the bath 


to fom a conducting path of inoreued current derail*,, 
and air is mixed with the furnace gases to re-oxidisa anv 
raduoed phosphorus oxides.—O. R. ^ 

Bomn nitride; Manufacture of elable -. The British. 

Thomson-Houston Co., Ltd., London. Prom General 
Electric Co,, Scheneotady, NX, U.8.A. Rag. Pat. 
12,377, May 27,1913. ang. r-ra. 

Bonos nitride is stabilised by heating to 9000* a at mom 
to an eleotrio resistance furnace, preferably to the preeenoe 
°* aopot 20 per oent. ot a boron oompotrad, whioh is. 
volatile at tho temperature of treatment, Hie resulting 
atmosphere of boron compounds serving to prevent- 
oxidation of boron nitride.—O. R. 

Nitrides; Process of manufacture of -. G. Coutegne. 

First Addition, dated Nov. 8, 1912, to Fr. Pat, 457J92., 
July 25,1912 (this J., 1913, 1010 ). . 

Whin the second electrode is constituted as d«w»ribeit 
to tho ohief patent, either by one of the agglomerated, 
carbon rings of the furnace lining, or by a oarbon bar 
encased in one of these rings, the aro is no longer caused 
to rotate rapidly but remains fixed; its point of attach¬ 
ment to the second electrode then either describes a eirole- 
or turns abont its own axis, according as it is attached 
eccentrically or axially, its motion being imparted to it. 
by the slow rotation of the furnace and being u naff noted 
by the gaseous current.—O. R. 

Chromic acid salts of the heavy metals and of the alkaline 

earth metals; Process for the manufacture of -, and 

also of chromium colouring matter. J. Muhlbaner, 
Prague, Bohemia. Eng. Pat. 14,226, June 19, 1918.. 
Under Int. Conv., June 19,1912. 

Alkalixe-kakth ohromatee aro obtained by heating 
chromio oxide or hydroxide with elkaline-earth oxides, 
or hydroxides to a red heat in an oxygen -containing gas 
under pressure; by tho similar treatment of ohromio 
oxide or hydroxide, alone or together with oxides or- 
hydroxides of the heavy metals, intensely ooloured. 
pigments are produoed.— 0. R. 

Hydrocyanic acid [from residues of coalgas purification] 

Process for the manufacture of -. Fabriques de 

Produit* Chimiques do Thann ot de Mulhouse, Thann,. 
Germany, South Metropolitan Gas Co., London, and 
G. Freyss, Nancy, Franoe. Eng. Fat. 18,168, Aug. 9, 
1913. 

Tax sludge obtained by washing crude coal-gas with 
ferrous sulphate solution, is boiled with slaked lime until 
free from ammonium compounds, and the resulting eeloium 
forrocyanide is treated with ammonium sulphate to form 
a preoipitate of calcium-ammonium ferrooysnide and 
oalcium sulphate, whioh is filtered off, washed, sod boiled 
with dilute sulphuric acid with the formation of pare 
hydrooyanio aold and ammonium ferrous ferrocysnide, 
the latter compound yielding calcium fern,cyanide again 
when boiled with lime. The reactions are represented 
by the equations; (1), Ca,Fe(CN), + (NH«f,8 ' — 

Ca(NH,)„Fe(CN), + CaSO,; (2), 2&NH,),Bfe(CN), + 
3H.SO, = Fe(NH,),Fe(CN) l + 20080* + (ft£>,80, + 
6HGN; (3), Fe(NH,),Fe(CN) L + 2Cn(OH),=. ■ 

Fe(OH), + 2(NH 4 )OH.—O. R. 


Common ealt; Manufacture of -. Interns tKmal Salt. 

Co., Ltd., London. Eng. Pat. 22,465, Oct. 6, 1918. 

Undor Int. Conv., July 81,1918. 

Common salt is fused to a fnrnaoe, then ran continuously 
into a revolving System of ooneentrio pans, disposed 
one below the other; as the materialooolaand overflows 
from one nan into another, it ia stirred by maaaa 
of a pronged device, adapted to be lowered into sad} of 
ra required, the granulated salt being ante* 
toatioaSydisehargedfrom the finfcbtog pan hf mail*' ■fit- 
a tubular sooope-O.R. A<! ",, 
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Phosphorus pentachloride; Manufacture of - , S. 

Peacock, Philadelphia, Pa., UJ3.A. Eng. Pat. 23,023, 

Oct. 11, 1013. 

Tri-calcium phosphate is heated with potassium chloride 
in an atmosphere void of oxygen, in proportions corres¬ 
ponding with the equation : Ca,P,0 8 + 10KC1 = 3CaO 
+ 5K,0 + 2PClj. To obtain a high velooity of reaction 
and to minimise dissociation of the pontachloride, the 
gaseouB products of tho reaction are removed by suction, 
a yield of 97--98 per eont. being obtained at a temperature 
of about 1100° C. and a pressure of about 600 mm. If 
desired, the phosphorus pentachloride may be treated 
with hot water to form phosphoric and hydrochloric 
acids, and caustic potash may be recovered from the solid 
residue of tho double decomposition.—0. R. 


Calcium cyanamide ; Process of producing -. Dottifoss 

Power Co., Ltd., and J. H. Lid holm, London. Eng. 
Pat. 28,524, Dec. 10, 1913. Under Int. Conv., Fob 24, 
1913. 

Calcium carbide is introduced continuously but gradually 
into a furnace chamber, which is heated to a high tempera¬ 
ture and supplied with nitrogen; owing to the small 
quantity of carbide fed into the furnace at a time, tho 
material almost instantly acquires the reaolion tempera¬ 
ture, so that the fresh carbide is constantly being heated 
by the heat of reaction of cyanamide in the process of 
formation ; tho block of evanamide, when complete, is 
removed all at onoe from the reaction chamber, to which 
end it is collected in a separate vessel, having perforated 
,sides and resting on the furnace bottom ; the latter is 
removable and quickly replaceable by another furnace 
bottom carrying an empty collector, so that no appreciable 
amount of heat is lost when changing collectors. —O. R. 


Lead salts of acetic acid; Manufacture of -. A. G. 

Bloxam, London. From Weatdeutsohe Bieifarbcn- 
werke Kalkow G.m.b.H., Offenbach a/M., Germany. 
Eng. Pat. 29,048, Dec. 16, 1013. 

A MASS of lead rests inside a cylindrical vessel upon a 
grating, the spaoc between whioh and the bottom of tho 
vessel contains acetic aoid or normal lead acetate solu¬ 
tion; the level of the liquid reaches to just below the 
grating. Compressed air is forced through the liquid and 
raises it in the form of foam into intimate contact with the 
superposed lead, with the result that the lead is rapidly 
oxidised and dissolved.—O. R. 


Radioactive matter in thorium-containing solutions; 

Method of obtaining the -. F. Glaser, Wiesbaden, 

Germany, Assignor to C. Glaser, Baltimore, Md. U.S. 
Pat. 1,084,734, Jan. 20, 1014. 

.Solutions containing thorium, phosphoric acid, and 
radioactive mattor, are diluted with water and heated, 
whereby thorium compounds and radioactive matter are 
deposited in a precipitate of relatively small bulk. — O. R. j 


Hydrogen; Purification of -. J. Y. Johnson, Londbn. 

Prom Badische Anilin und Soda Fabrik, Ludwigshafen- 
on-Rhine, Germany. Eng. Pat. 14,509, June 23, 1913. 
Hydrogen, or a gas containing it, is freed from sulphur 
and sulphur compounds by heating with a solution of 
caustio alkali under a pressure greater than 5 atmospheres. 
Thus, caustio soda of from 10 to 50 per cent, strength 
may be employed at a temperature of 150°—225° C. and 
a pressure of 50 atmospheres.—0. R. 


Hydrogen from, iron ore and steam ; Reducing and oxidising 

apparatus for generating -. Berun-Anhaltisohe 

Maschinenbau A.-G., Berlin. Eng. Pat. 26,390, Dee. 9, 
1913. Under Int. Conv., Dec. 11,1912. 

A CYUXPaa of refractory material is divided into separate 
^shafts tty means of refractory partitions, and is enoa ed 
in a gas-tight, metal jacket. This subdivision of the 


cylinder ensures the uniform notion of the reducing gaSce 
and steam on the whole charge of material in eaoh shaft, and 
the temperature in the shaft i can be regulated in such a 
manner that, whilst the whole oolumn of ore is sufficiently 
heated, its partial fusion is avoided. Eaoh shaft is 
provided with Morton closing devices at either end for 
the introduction and discharge of the iron ore. By a 
suitable arrangement of valve-controlled supply and 
discharge pipes, for reducing gases and steam, it is possible 
to out out one of the shafts temporarily, so that its 
contents can be withdrawn and the shaft recharged, 
without interfering with the working of the adjoining 
shaftB.—O. R. 


Hydrogen and oxygen ; Apparatus for the. electrolytic pro¬ 
duction and collection of -. E. Benker. Fr. rat. 

461,081, Aug. 29,1913. Under Int. Conv., Sept. 7,1912. 
Hydrogen containing not more than 1 per oent. by vol. 
of oxygen, and oxygen containing not more than 3—4 
per oent. by vol. of hydrogen, are prepared by electro¬ 
lysis in an apparatus of the bell-oollector type, in whioh 
the anode bell is submerged more deeply than the cathode 
bell, and in which the length c f the cathode is about two- 
thirds of the length of the anode. Current leads extern! 
to the bottom of each bell, and the relative dimensions 
given refer to the portions of the electrodes extending from 
the bottoms of the bolls downwards.—O. R. 


Nitrogen ; Method of obtaining—and making compounds 
therefrom. T. L. Willson and M. M. Huff, Ottawa, 
Canada. U.S. Pat, 1,084,774, Jan. 20,1914. 

Sulphur is burnt in a confined body of air, and the mixture 
of nitrogon, sulphur dioxide, and oxygen is passed through 
a solution containing lime, to form a bisulphite liquor; 
the residual nitrogen, containing truces of oxygen, is then 
passed over heated sulphur, and tho sulphur dioxide 
formed is absorbed os before.—0. R. 


Bleaching and like fluids ; Apparatus for preparing -. 

C. A. M. Buckley, London. U.S. Pat. 1,085,7X8, Feb. 3, 
1014. 

See Eng. Pat. 18,600 of 1912; this J.. 1913,1007.—T.F.B. 


Common salt ; Manufacture of -. A. W. Brown, 

Belfast, J. H. Webster, C'arrickforgus, and A. G. 
Salamon, London. U.S. Pat. 1,080,020, Feb. 3, 1914. 
See Eng. Pat. 17,300 of 1912; this J., 1013,1107.—T.F.B. 

Graphite; Method of purifying -. A. Humann and F, 

Teisler, Dohna, Saxony. Eng. Pat. 10,547, May 6, 
1913. 

See Fr. Pat. 458,441 of 1913; this J., 1913,1068.—T.F.B. 


Hydrogen under preseure: Process of working with -. 

C. Bosch, Assignur to Badisehe Anilin und Soda Fabrik, 
Ludwigshufen on Rhine, German}'. U.S. Pat. 1,088,130, 
Feb. 3, 1914. 

See Eng. Pats. 29,260 of 1912 and 13,258 of 1913; this 
J., 1913, 1010.—T. F. B. 


Hydrogen ; Furnace for the manufacture of -, A. ' 

Messersohinitt. Fr. Pat. 461,625, Aug. 4,1913. Under 
Int. Conv., Nov. 2, 1912. 

See Ger. Pat. 268,062 of 1912; this J., 1914,137.—T.F.B. 


Hydrogen ; Apparatus for producing - by successive 

oxidation and reduction of ferruginous contact masses. 
A. Messersohmitt. Fr. Pat 462,379, Aog. 27, 1913. 
Under Int Conv., Oot. 17, 19121 
See Ger. Pat 268,339 of 1912 ; this J., 1914,137.—T.F.B. 
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VIOL—GLASS; CERAMICS. 

SrituA day* under tte otmwe purification proem. W. R. 

Or moody, True. Eng. Cenun. Soo., 1913—14, 18, 

35—48. 

In a previous paper (aoe this J., 1913, 488) the osmose 
prooess u applied to various Continental clays was 
aieeribed. The purifiertien of British clays is now 
described and illustrated. Coloured ohina clan may 
be induced to yield paper-white clays ii previously green 
or bluish, as the impurity is here due to tourn aline or 
doable sOicutos containing some iron, and either neutral 
or electro-positive, but it is more difficult to remove 
yellow or brown colouring matter due to the presence of 
non phosphate and humio substances. The suitability 
of a china clay for the manufacture of hard porcelain 
depends on its contraction at 1500° C., whioh should be 

17 per oent English china clays show only 10—12 per 
cent, contraption, but after osmose treatment may give 

18 per oent A eontraotion of 19 per oent. is found to 
be accompanied by a percentage of alumina in excess of 
that required by theory for pure kaolinite. The colour 
Of ohina clay is not essential in hard porodain, as the iron 
exerts no colouring effect at the temperature employed. 
A new addition to the osmose plant, an electrical filter- 
press by whioh the most plastio clay can be filtered 
rapidly under a pressure of a few pounds, solves the 
topographical difficulty oaused by the pits being a con¬ 
siderable distance from a railway station, as it can be 
erected close to the railway at the “ dries," whither the 
slay has been sent through pipes as a 10 per oent. suspen¬ 
sion. Ball and fire elays purified by the osmose process 
are more suitable for use in the manufacture of grey and 
brown paper than low-grade ohina day or gypsum. The 
treatment of ball clays for pottery reduces their sintering 
temperature by 200°—300° C.; few days in the natural 
state sinter below 1450° C. The peacock marl at Hanley, 
from which nothing but low-grade fire brioks had pre¬ 
viously been made, is after purification now used for 
making sanitary ware. A yellow olay thrown out from 
an iron mine sintered and melted at praotioally the same 
temperature, but after treatment there was a margin of 
oyer 150° C. between the two temperatures, he., a margin 
wide enough to enable high-grade vitrified floor and 
roofing tiles to be made from a hitherto valueless product. 

-H. H. 8. 


Iron i Extraction of —-from potter*' materials ip masks 
of mamets. H. H. Thompson. Trans. Eng. Ceram. 
Soo., 1918-14, 18, 15-29; 

Tun apparatus described oonrists primarily of an inclined 
trough having a series of deotro-magnetic bars fixed 
laterally in the bottom, the magnet windings being housed 
underneath. Eleotro-magnetsaresaidtobe from 2-5 to 10 
rimes as efficient as permanent magnets. The edge of 
each bar is magnetised along the whole of its length and 
width. The projections are ourved like a fan facing the 
approaeh of the liquid slip whioh is broken against a 
number of vertioal serrations on the ourved faces. The 
trough is inclined at an angle of 50°, end the liquid 
flowing down it is throughout in actual oontaet with 
magnets, a condition which is necessary owing to the 
reeistanoe offered by the slip to the passage through it of 
minute particles of iron, moreover, minute particles 
possess only sufficient magnetic permeability to be, held 
by a magnet when aetually in oontaot'with n j a magnet 
which attracted horizontally a 6-inoh nail from a dietanoe 
of 10 inches wss able to attract a spook of iron from only 
Zi inches. In the event of the current failing a oollapsiblo 
bridge is provided to prevent the iron accumulated on the 
magnets from being washed into the purified olay. The 
bridge is also used in cleaning the iron from the magnets 
by a hose, the ourrent having been switched off.—H. H. S. 


Magnetic pottery; A note on -. J. W. Mellor. Trsnj. 

Eng. Coram. 8oc., 1913—14, 18, 80—82. 

Oxides of iron, practio&Uy always present in pottery 
materials, are oonvorted into magnetite, the stable oxide, 
during firing. A photomicrograph of a bone ohina section 
is given illustrating tho formation of magnetite crystals. 
Free metallic iron ia absent from normal pottery. The 
magnetio qualities of olay wares an due to magnetic 
oxide of iron either free or dissolved in vitreous granules 
of ferrous silicate. Hopwood’s supposition of a magnetio 
iron siiioate (this J., 1913,827) is regarded as unnecessary. 

—H.H.S. 


Fritted glam for stoneware and fine earthenware, with 
special regard to leailess glazes. A. Berge. Spreohsaal, 
1914, *7,97-101,113-116. 

Tux formulae and mixings of twelve lead end ten leadless 
glazes which are fired at oone 010 and have all been found 
of commercial value are given, as illustrated in the fallowing 
table. The constituents were fritted with the exception 
of additions in the mill of felspar, kaolin and sand. 
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The difierent behaviour of stains in different dual ia 
shown by tile jiink of composition: 1-8 SiO* 0-05 0,0,, 
0-95 C#0, 0-05 K,0, which developed well under glaze 
11 of the lead series but was quickly decomposed by 
glaae 4.-H. H. 8. 

Clays; The causes of plasticity, binding pouter , shtinkage 
and absorption of ——. P. Rohland, Spreohsa&l, 
1914, 47, 129-130. 

In reply to Keppeler'a statement (see this J., 1913, 827) 
that plasticity depends on olay-substanoo, the author 
recounts his colloid theory (see J., 1909, 1250). So-called 
“ sino days ” produced by the action of hot water con¬ 
taining siUcio aeid on sino blende, and of the composition 
ZnOJ4-l, BiO,33-4, Al,0,1-6, Na,01-8, Ices on ignition 
8-0 per oent., are strongly plastic though devoid of “ day 
substance,” but rich in ooltoids. The presenoo of colloids 
in day explains its other properties, binding power, 
ahrinkage and absorption of dyee.—H. H. S. 

Crating of lead glazes on earthenware bodies. J. A. Calicott. 

Trans. Eng. Ceram. 8oc., 1913—14, 18, 49—90. 
Ciuzixo may be caused by excess of some constituent 
in tho glaze or body, by application of the glaze to too 
porous a body, or by inoorreot firing. It is due generally 
to excess of soda in the glazo or of china clay in the 1 body. 
Lime may be substituted for soda if opacity and dullness 
do not follow, a oonsequonoe whioh is avoided by rapid 
cooling through the temperature range, 1000°—500° C., 
in whioh crystallisation is most likely to take place. 
Cornish stone is also a useful substitute for soda. China 
clay in the body may be replaoed by Cornish stone or 
flint or, if oolour be no objeot, by ball day. Substitution 
of bufl for purple Cornish stone in the body may be a oause 
of orazing. The function of flint is to alter the coefficient 
of expansion and to promote chemical combination between 
clay and fluxes. Vitreous bodies, usually deficient in 
flint, are especially liable to exhibit orazing. If the 
mixings are unaltered, a higher temperature i r more 
prolonged firing is required.—H. H. S. 

Nickel in glaze colours. H. Wioks and W. Mcllor. 

Trans. Eng. Ceram. Boo., 1913—14, IS, 61—66. 
Nickel oxide imparts a variety of tints in blue, green, 
yellow and browi), varying aocording to the composition of 
the glue, but which in general can be better produced 
without the aid of nickel. Inoreaae of alumina in tho 
glaze formuls! renders the colour more stable with a wider 
margin of safety in firing. Bilica and boric aoid deepen 
the tint and augment the solubility of the oxide. The 
influence of the alkali, alkaline earth and magnesium- 
zino groups of metals is in harmony with the respective 
positions of the individual elements in the periodio table. 
With the alkalis, nickel yields a brown tint which deepens 
in passing from lithium to potassium. The alkaline 
earths also cause deepening of brown from caloium to 
barium. Beryllium gives yollowisb-brown, magnesium 
green and zinc blue. When used as underglaze, nipkol 
odours are attacked by lead glues forming the common 
brown of niakel-lead silicate, which bears a similar relation 
to nickel-zinc blue that videt cobalt silicate bears to 
Thenard’s blue and Rinmann’s green. The molecular 


8i0„ 0-25 B,0„ where R in turn represented the alkali 
and alkaline earth metals and zinc, oadaium, lead and 
bismuth. Niekd oxide formed with basio oxides, alone 
or with silica, powders varying in odour from pale brown 
to dark olive green. Magnesia, however, produoed a 
strong ydlow green (NiO:MgO), and, with stannio oxide 
added, a brilliant light greea Zino with ailioa and nickel 
oxide gave a dark blue powder. Whatever the basic 
oxide present, the introduction of alumina induoed a 
light matt-blue. Titania and nickel oxide, with or without 
other basic oxides, produced yellow. Stannic and 
zirconium oxidee gave bufl or brownish odours. The 
behaviour of these stains when fired under glues varied 
considerably. Colours made from nickel and another 
basio oxide gave straw browns. The higher the firing 
temperature and the more energetio the flux, the darker 
was the brown odour produoed. Addition of silica to 
the powders lightened the colours and imparted a greenish 
tingo. Blues produoed by addition of alumina were very 
unstable under the action of glues. The zino-silica dark 
blue was also unstable under glaze. A high content of 
zinc in the glaze tended to preserve the alumina and zino 
blue stains, but as soon u notion began the oolour changed 
to grey and then brown. Magnesia greens were also 
readily destroyed. Titania yellows were fairly stable 
both as regards firing temperature and difference in glaze 
composition. The most Btablo odours were those pro¬ 
duced by stannic and ziroonium oxides. In all glues 
of the earthenware type nickel tended to givo a mown 
; oolouration and was only safe for nnderglaze use when 
! brown tints were desired.—H. H. S. 


Glazes; Behaviour of some —- in the gloat oven (11.): 

Damp and dry spots. J. W. Mellor. Trans. Eng. Ceram. 

Soc., 1913-14, 13, 30—34. (See this J„ 1913, 488.) 
Loss in manufacture occurs when the glaze accumulates 
on some parts of the ware and recodes from others, leaving 
patches. The fault is said to bo more common in heavily 
fritted or leadless glazes, and more liable on overfired 
and vitreous ware than on more porous bodies. It is 
also seen on some underglazo colours suoh as matt blue 
and ohromotin pinks. Tho fault may be due to the 
bisouit, the underglaze odour or the glue. In the first 
instanoe, adherenoe of the unfired glaze to the body is 
prevented by damp patches, greasy or oily patches, 
accumulations of dust on the bisouit, or overfiring of the 
bisouit. Underglue colours if overground produce tho 
same offeot u dust on the b'souit. They may be defective 
also in their composition, haring too much or too little 
flux to hold the softening glaze; or thoy may be oorreot 
in composition bnt overfired in the hardening-on kiln.- 
When the glazo itself is at fault,-the cause is over-grinding, 
too much frit, or thick dipping, or oxcoss of raw day 
making the glazo too hard. The goneral causes of the 
defect are stated to be that tho adhesive power of the 
softening glue which bolds it to the body is so equally 
balanoed against the cohesive force whioh gives all glazes 
a tendency to orawl from free edges and roll into beads, 
that a slight disturbance, local or otherwise, may cause 
the glue to leave the body in patches; and tnat the 
absorption of the glaze at local spots may produoe patches 
more thinly dipped than the remainder. The latter 
modification does not show suoh thickened edges sur¬ 
rounding a bare patch u the former cause.—H. H. 8. 


formula used for the glazes in these experiments was 
PbO, 0-15 A1,0„ 1-75 SiO„ the lead being replaoed by 
another oxide to the extent of 0-3 equivalent and 2 per 
cent, of niokel oxide being added.—H. H. 8. 


Nickel underglaze colours. T. Perry. Trans. Eng. Ceram. 
Son, 1913 14, 1$, 67—69. 

UroxnoLazE colouring agents were prepared by firing 
powdered mixtures of niokel oxide with various non- 
colouring acid and basio oxides in {he first ring of a tile- 
biunit oven, each of the stains thus produoed being sub¬ 
sequently ussfi under each of the glazes at genual 
formula! 0-8 PbO, 0-8 Na,0, 0-4 RO, 0-25 A1.0* 84)5 


PaTIKTS . 

Refractory vitreous substances, such as tpiarlz-glass, and 
the like; Manufacture of -. H. J. 8. Sand, Notting¬ 

ham. Eng. Pat. 15,629, July 7,1913. 

Ik the manufacture of vitreous substances, whiqh cannot 
be converted into mobile liquids by heat, the inclusion of 
air bubble*, dust, and the like is avoided by placing the 
refraotory, vitreous material inside an envelope of suitable 
shape, and preferably of the same material as that to be 
manufactured. The envelop' is then exhausted, heated, 
and collapsed on to the enclosed substance, which is thereby 
heated and converted into the required product—0. R. 
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Muklt a*4 m( far hthu. J. a Blythe, Birtley, Durham. 
Bag. PM. 6895, Mar. 90, 1913. 

Dr a kiln of the oven type, a fire-box, haring a perforated 
roof *pd solid walls, ur situated immediately below a 
combustion chamber, through which the products of oom- 
bastioo pass before entermg the kiln; the perforated 
ropf of the fire-box forms part of a partition of spaoed 
.briokfl, which separates the fire-box from the combustion 
chamber, the walls of the latter b ing also in the form of 
spaoed bricks, allowing free access to tho kiln. Means are 
provided for supplying air and steam under pressure to the 
fire-box, to ioduoe a forced draught, which ensures thorough 
oombustion and admits of the employment of low-grado 
fuel—0. R. 

KUn; Continuous - for burning clay-ware. L. N. 

Legg, Calhoun, Ga. U.S. Pat. 1,085,448, Jan. 27, 1914. 
A continuous down-draught kiln comprising a number 
of compartments arranged m a row, eaoh having openings 
m both end walls for the introduction and removal of 
ware. Adjacent to tho aide walls of each compartment 
are oombustion chambers, with fire-boxes in the end walls. 
Flues are arranged so that a suitable draught is main¬ 
tained, the air from each compartment being supplied to 
the oombustion ohambers of the next compartment of tho 
series, and the collection fluo of the last compartment 
being in communication with the oombustion chambers 
of tho first compartment.—T. St. 

Ceramic products ; Process for avoiding efflorescence in the 

manufacture of -. Soc. do Produits C^ramiques de 

Massy. First Addition, dated Sopt. 24, 1912, to Fr. 
Pat. 446,875, Oct. 13, 1911 (this J., 1913, 143). 

Thb soluble metallic salts, especially ohloridea and sul¬ 
phates of iron or the like, adaed, according to the chief 
patent, to prevent effloresconce, may also be added for the 
purpose of colouring any ooramio produote, such as biscuit 
ware, porcelain, fayenco, terra-cotta, glazes, and enamels. 

—a r. 

White enamel; Process of producing -. E. Heilmann, 

Gustrow, Germany. Eng. Pat. 26,498, Nov. 18, 1912. 
Under Int. Coiiv., Nov. 23, 1911. 

As a olouding agent for white enamels, use is made of a 
mixture of magnesia or zinc oxide with alumina, pre¬ 
viously calcined to temperatures sufficiently high to form 
a spinel) or instead of those a solid solution of magnesium 
spinel in magnesia or alumina, or of zinc spinel in zinc 
oxide or alumima may be used. These mixtures or 
solid solutions may be admixed with white refractory 
materials, such as silicic acid, tin oxide, zirconium oxide 
or titanic acid, the ingredients being calcined at a high 
temperature after mixing.—W. C. H. 

V m* M i£P anCe \ £ Wolf-Burokhardt, Biebrioh, and 
W. Borciunii, Aaohen, Assignors to Zirkonglas Ges. 

1914 nkf0lt ’ G ® rm “>y- D - S - Pat 1.088,113, 
Sm Fr. Pat. 433,786 of 1911 j this J., 1912,130,_T. F. B. 


IX. -BUILDING MATERIALS. 

FirrtrW*; Action of fine init on —J. Vf. Mellor. 
Trans. Eng. Ceram. Boo., 1913-14,13,13—14, 

bnUtof ,g° od .K*«t°rr material and heated 
mmediately below wee ,topped 

ft^bU producer?rith 

S ferruginous slag. Analysis of the dew ihowed 
hJo_c oim*t ef 9 S -^9 per cent, of fuel ash from the pro¬ 


J? 0 ?* 1 ®?? 88 P“ Wt of iron oxide and till 
that ordinary fireolaya are very semitive io 
the preeenoe of admixed tmn --a._,_._ 



—. _ pro - 

beforehand. 


“ oaroonaoeou* matter in the aah. The atn 

carrying withit in solution aome of tho refraotory material 
A sfiiea muffle would not ovsroome the difficulty t Bio 
natural remedy is to uae a fuel with less fusible Mh end to 

muffle!—]|T h “8* g “ ^ from duat b#fcre reaches the 
Asphalt-urn pentameter; A new electrically controlled and 

is.-, 

1914,6, 133—136. - 8 1 

Thk ei-sontial part of the now penetrometer oonsista of an 
eleotro-magnetio olutoh timed and oontroUed by a Bleman’s 
intermediate relay with time-limit, by which the penetro¬ 
meter oirouit is broken and automatically made at tee end 
of live seconds. The brass-olad steel rod which holds 
the needle and can be weighted to the desired extent, 
moves up and down through openings in two thin German 
silver plates, and is partly enolosed by the concave poles 
of the oleotro-magnet. The rod is held by the electro¬ 
magnet whilst the needle Is being set on the surface of 
the asphaltum, then the oirouit is broken by pressing a 
button, i’he depth of penetration is measured by means 
of a rack and pinion oonneoted with an adjustable hand 
on a dial. The rosults obtained with the apparatus are 
accurate and oonoordant, and the personal error is entirely 
avoided. Comparative teste showed that errors due to 

thU*j!rim 710.)-A r dlBS "* neg!igible • (SBe * Uo 
Patents. 

Acid-, fire-, and water-proof elastic material, and a process 
for the manufacture thereof. N. Magelssen, Christiania. 
Norway. Eng. Pat. 1708, Jan. 21, *918. 

Ihe composition consists of a mixture of water-glass, 
containing an excess preferably of both sodium and 
potassium hydroxides, equivalent to at least 6 per cent, 
by weight of the water-glass, and filling materials, suoh as 
chalk or asbestos, to which an acid, or substance having an 
acid reaction, or a salt is added. The salte suggested 
are sulphates of iron, line or aluminium.—W. 0. IL 

Artificial eUme, concrete and the like and materialt therefor. 
B. Ettlmg, Swansoomb, and W. Chappell, Gravesend. 
Eng. Pat. 6897, Maroh 18,1913. 

Fbom 1 to 4 ok. of ohrome alum mixed with 4 to 1 os. of 
common soda " or sulphate of iron are dissolved in eaoh 
gallon of water that is mixed with the aggregate, or the 
unmatured oonorote or artificial stone may have applied 
to ita surfaoo, or be soaked in, a solution of ohrome alum 
and oommon soda in water in the above proportions. 

‘ — W. C. H. 

Artificial stone, etc.; Process for treating —. Q. H. 

Beaman, Assignor to O. H. Foerster, Milwaukee. Wis 
U.S. Pat 1,085,227, Jan. 27,1914. 

A solution of 2 oz. of steal io aoid in about 1 quart of 
alcohol is applied to the surfaoe of stone-like bodies in 
order to render tho latter noa-porous, and to remove 
moisture.—T. St. 

Mortar; Process and apparatus for the manufacture of dry, 
C^rTT' A JoMhiJn- Fr. Pat. 481,129, Aug. S, 
1913. Under Int Conv., Aug. 6, 1919, and May 14, 
1913. 

S«» uid tone, snlteWy moirtened, are passed throogh 
* fe*° w mw i nk ifeit oonpart- 

rnmts. The beet evolved try tee hydration uf tee to* 
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aervea to heat fresh charges of raw material, and the 
mixture is crushed iu the third and suooeesive compart¬ 
ment* by means of wooden balk, which travel with the 
material into the final compartment. The wall of the 
latter b perforated, and the mortar mixture passes through 
the perforations whUst the wooden balls, togethor with 
the coarse material, are retained; the baUs, after being 
heated if neoessary, are returned and used again. The 
mortar passes from the drum into a silo, whore it is 
allowed to mature, and is afterwards prepared for trans¬ 
port by subjecting it to tr duration in a conical grinding 
mill, inside which a sprinkling applianoe admits the final 
quantities of water required. In a modified form of the 
apparatus, a number of rotating drums are mounted one 
inside the other, the combination being sealed from the 
air exoept as regards the inlet to the first drum and the 
outlet from the last, jin this oase the first drum, usually 
the central one, acts as a preliminary slakcr and mixer, 
a portion only of the sand and water being admitted to it, 
and the remainder added in the second and suooeeding 
drums.—0. R. 


Quicklime; Procrai for the manufacture of - in Mocks. 

L. Negro and F. Neumerkol. Fr. Pat. 461,359, Aug. 13, 
1913. Undor lnt. Conv., April 15,1913. 


Quicklime in lump form is cooled, pressed to the desired 
shape at 800—1000 atroo:photos pressure, and,cllow<d 
to expand freely immediately after compression has taken 
plaoe, when the block becomes mcohanically strong and 
durable. Powdered quioklimo must first undergo a 
preliminary, moderate compression, the resulting block 
being reduced to pieces of appropriate size, and those 
fragments then treated liko the first-mentioned material 
in lump form.—0. R. 


Dyeing [and impregnating] materials which are difficult to 
dye completely. Ger. Pat. 266,708. See V L 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Zinc industry of Upper Silesia. Board of Trade J., 
Feb. 12, 1914. [T.K.] 

Acuokdinq to the " Borscn Zeitung ” (Berlin) of 28th 
January, the production of raw sine in Upper Silesia last 
year amounted to approximately the same as in 1912, 
which latter year’s production showed an increase of 11-2 
per cent, over 1911. For years the industry had been 
greatly retarded through manufacturers being able to 
dispose of their production of sulphuric acid only at 
considerable loss, on account of the abnormally high 
railway tariff on this commodity. The efforts which 
have been made during the past twelve months to lower 
the tariff on sulphuric acid have, however, been partially 
successful, which is all the more significant, inasmuch as 
the production of Bulphuric acid in Uppor Silesia is in¬ 
creasing rapidly from year to year, and with it the heavy 
demands which had rosultod' from the requirements of 
the blende-smelting trado. In 1900 the production of 
sulphuric acid per ton of raw zinc amounted only to 0-08 
metric ton; in 1905 it had increased ten-fold to 0-85 
metrio ton, and last year it still further increased to 1-34 
metric tons. The production of sheet sine inoroased by 
about 5487 metric tons, or about 9-7 per cent. As far 
as prioes were concerned the year was quite satisfactory, as 
the average value of a ton of raw zinc increased by 8-6 per 
cent., and of shoot zinc by 9-2 per cent. 


Iron ore; Electric smelting of -i» Canada. T. R. 

Loudon. AppL 8oi. (Toronto), 1914, 8 , 219—223. 

Is ti>e fomaoe used by the Moffat-Irving Steel Co., Toronto, 
a continuous shower of ore (fine magnetite) and hmeetone- 
is pasted from the upper stack, through the reduction 


chamber—wherein the ore it parity reduced by carbon 
monoxide—to the cruoiUe in which tin reduction is com¬ 
pleted by means of finely powdered coke introduced at 
the ton of the crucible arch The furnace, of 300 kilowatt 
capacity and operated on three-phase current, has three 
electrodes arranged at equal intervak around the 
crucible, and dipping into the latter at about 60° to the 
horizontal The electrodes are of 54 in. graphite, water- 
cooled, and regulated by hand; the voltage employed 
ranges from 56 to 84. The steel produoed in oight experi¬ 
mental smeltings contained 0-12—0-35 per cent. C and 
gave a percentage elongation (on 2 in.) or 10-17-5 before 
and 20—36 after, heat treatment.—W. E. F. P. 


Sail steels for electric railways. Experiments on the Metro¬ 
politan Railway. W. Willoox. Inst. Civil Eng. Times 
Eng. Suppl., Feb. 25, 1914. 

The results of Borne tests made to determine the most 
suitable rail to withstand the heavy wear of eleotrio railway 
rolling stock, were given. For the last seven years high- 
silioon steel has been used and has proved more durable 
and considerably less liable to rusting than ordinary 
steel. It is made from basic open-hearth, basic Bessemer 
or acid Bessemer steels by the Sandberg process, in whioh 
during manufacture the whole of the silicon is extraoted 
and a known quantity added. The rails are 45 ft. long 
and weigh 86 lb. per yard. Tho results as regards life 
were :—High-silioon basic open-hearth, over 23 months; 
high-silicon acid Bessemer, first lot of rails in the down 
mad, 11 months, second lot of rails just over 15 months, 
and on the up road just over 16 months; basio open- 
hearth titanium, 9J months; and ordinary basio open- 
hearth, 9} months on tho down road, and barely 11 months 
averago on the up road. Silicon steel is specially suitable 
in tunnels, on account of its comparative freedom from 
rusting as compared with ordinary steol; moreover 
the price is not more than 10s. per ton in oxoess 
of the price of ordinary steel, whereas niokel-steel, 
chrome-steel, etc., cost much more. A tost was made of 
rolled manganese-steel rails, containing C 1-20, Si 0-30, 
S 0-03, P 0-06, and Mn 12-00 per oent. Two pairs of 95 lb. 
rolled manganese rails of British standard section were 
placed near Moorgato Street on a 15-chain curve. After 
boing there nine months, they were put in the curve between 
Famngdon Street and Aldersgate Streot, on the down 
road just outside the tunnel part of the curve. The 
original weights when put in the road near Moorgate-streot 
were No. 1 high rail, 1,425 lb. ; No. 1 low rail, 1,427 lb.; 
No. 2 high rail, 1,428 lb.; and No. 2 low rail, 1,400 lb. 
When put in the ourvo at Farringdon Street on January 6, 
1912, No. 1 high rail had lost 22 lb. in weight, No. 1 low 
rail 1 lb.. No. 2 high rail 14 lb., and No. 2 low rail 17 lb. 
This gives an average loss of about 1-56 lb. per yard per 
annum. Weighed again on Ootober 11, 1913, the weignts 
v ere No. 1 high rail, 1,333 lb., No. 1 low rail 1,393 lb., No. 

2 high rail 1,375 lb., and No. 2 low rail, 1,365 lb. lie 
total loss in weight, therefore, is No. 1 high rail, 92 lb., No. 

1 low rail, 34 lb., No. 2 high rail, 53 lb., and No. 2 low rail 
35 lb., equal to an averago of 1-43 lb. per yard per annum. 
After a period of two years and six months these raffs, 
although wearing away, are wearing evenly, and show no 
signs of battering, as oven the hardest of the otto raffs 
tested, did. 


Nickel-chromium steels ; Transformation points and struc¬ 
ture of -. L. Guillet. Comptos rend., 1914, 1G8, 

412-414. 

The effect of chromium in lowering tire transformation 
temperature on cooling of a steel with a fixed percentage of 
niokel is not proportional to the amount of ohromiom 
present; beyond 3 to 5 per oent. (according tq the niokel 
oontent) the effect becomes more or less oonatant. Steek 

into three main olasses. In the first the transformation 
on heating is not greatly different from that on coding. 
Such steek have usually a peariitio structure. In the 
eeoond olass are those of marteneitio structure, in which as 
the chromium in cre ases there k an Innroasinj difference 






*h* two pointe. Is iteel* of tbs third filial, ooo 
tajaing earbtea, ehromiom ii not all diaaolred and its 
•Bast doea not inoreaae aa more is added. The drat olaaa 
“••Ppeoi* when the amount of nickel present is sufficient 
y its elf to produce a considerable diSerence in die trana- 
fpaiution temperatures. The carbide steels are relatively 
vervresjatant to ammonia and nitrioaoid. The martensitic 
steels are produoed when the transformation point on 
oooling falls to about 350* C.—W. H. P. 


the reiiitenoa to the action of dilute solutions of nitric 
aoid and sodium ohioride at nearly 100° C. With oopuar- 
“*M»P to* per cent Ti was introduced: the tansfc 
•toongth with 2 per oent. Ti wat almoat doubled, the 
elongation being diminished to about 6 per oent. Tfcfc 
ahoy (Cu 88, H? 10, Ti 2 per oent) mightfind technioal 
application. The introduction of titanium into ooppor- 
niokel caused a slight diminution in the reeistanoe to 
corrosion.—T. St. 


High-speed tool-sted; The analysis of -. F. Fettweia. 

Stahl u. Eisen, 1914, 84, 274—276. 

In the estimation of tungsten, chromium, molybdenum 
and vanadium, when these metals ooour together in steel. 
Vanadium does not interfere with the usual volumetric 
chromium method, if the titration be oarried out at 35° G\, 
sinoe at this temperature the vanadium is oxidised quickly 
and the ohromium is not oxidised. In the estimation 
of vanadium, the greater part of the iron is first removed 
by ether, and the remainder, together with ohromium, etc., 
by means of sodium hydroxide. Before the latter prooipi- 
tation it is desirable to evaporate to dryness with sulphuric 
add, dissolve in water, add hvdrogen peroxide, and again 
evaporate to fuming. Loss of vanadium in the precipita¬ 
tion is thus avoided. Molybdenum is separated from 
vanadium, after removal of the iron by sodium hydroxide, 
by precipitation with hydrogen sulphide. Molybdenum 
does not interfere with the ordinary volumetric determina¬ 
tions of ohromium and vanadium. Cobalt is best estimated 
eleotrolytically.—T. St. 


Nickel-copper.gold alloys; Ternary -. P. De Oesarit. 

Oax. chim. ital., 1914, 44, I., 27—85. 

Or the three pairs of metals of whioh the ternary alloys 
are composed, copper forms a continuous series of A 
solutions with'nickel and with gold, but niokel and gold 
arc only partially miscible in the solid state, the two 
saturated solid solutions containing respectively 8 and 
80 por cent. Ni. Fifty-six ternary alloys were studied 
by the method of thermal analysis and fr o th* r"w 
at intervals of 25° C., representing the temperature of 
initial Bolidifioation, are plotted in a triangular diagram. 
In order to fix approximately the region of limited 
miscibility in the ternary system (equilibrium was not 
attained in the thermal experiments), a series of the 
alloys was examined micrographically before and after 
annealing at 820° C. Of the alloys represented in the 
following table. Nos. 16, 22, 27, 31 and 48 belonged to 
the region of limited misoibility, whilst the others were 
outside this region; No. 48 was dose to the border line 
between the two regions :— 


Copper; Influence of movement on the solution of - in 

M. Drapier. Coraptea rend., 1914, 158, 

338 34 0 . 

Cojtib dissolves rapidly in nitric aoid when allowed to 
remain at rest, but the rate of solution diminishes and 
oeasee almost entirely when the metal is kopt moving, or 
tho acid agitated. This is not due to local devation of 
temperature, for a copper tube through which a ourrent of 
ooid water is passed, dissolves rapidly in nitrio aoid, but 
rather, to the faot that agitation of the aoid removos 
reduotion products (nitrous aoid) away from the metal. 
Nitno aoid to whioh sodium nitrite has been added dissolves 
oopper as rapidly when in movement as when at rest. 

. oopper eleotrodes be immersed in nitrio aoid, thoro 
is a difference of potential of 0*1 volt when one eleotrodo is 
stationary and the other is rotated rapidly. (Soe also 
Stansbie, this J., 1913, 1135.)—W. P. 8. * ' 

Titanium ; Tic influence of -on copper and some of 

it) commercially important alloys. V. O. BenaeL MetaJl 
u. Era., 1914,11,10—20,48—80. 

By electrolysis of oopper-titanium fluoride in a bath of fused 
fluorspar an alloy containing : Cu 83-70, Ti 3-18, Ca 9-61, 
and Fb 1-79 per oent. was obtained, whilst by electrolysis 
of a mixture of titanic oxide and oopper fluoride under 
soaite conditions an alloy containing: Cu 88-67, Ti 26-51, 
Ca 11-74. per oent. was deposited. The electrolysis of 
ouprons ohioride and oaicinm chloride in a bath of flnoispar 
and oaloinm diloride yielded an alloy containing On 70, and 
Ca 23 per oent The reduotion of titanio oxide By carbon in 
preaenoe of ouprous sidphide always gave a produot with 
° P”. Mnt - 8- The alumino-thermite treatment of 
.mstnrea of oopper oxide and titanic oxide yielded always 
“T* “ nt *ining 5 per oent. and upwards of aluminium. 
Nickel-titanium alloys with traces only of aluminium 
and manganene-titanium alloys with 5 to 6 per oent. A1 
were also prepared by the thermit reaction. These alloys 
w«e used to mtroduoe small percentages of titanium into 

•Boy tom very thick, 
” te uton content of only 1 per cent. 

wm obtained. Moroscopio examination showed that 
wf thmprettanabon t 6-4 per tentTi , this latte repented 
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—A. 8. 


Nickel arsenide; Temiskamitc, a new - from Ontario, 

T. L. Walker. Amer. J. Soi., 1914, 87, 170-172. 
Tbmiskamitb has a composition, apart from small pro¬ 
portions of isomorphous elements, oorresponding to 
Ni,Asj. The mineral oocurs in oaloite veins oarrying 
niooolite and smaller amounts of native bismnth .m 
silver. It is silver-white with a touoh of red, 
very quiokly to madder grey. Hardness, B-5 ; ip. gr„ 
7-901 ; fusibility, 2 ; lustre, metallic ; it is opaque and 
non-magnetio, and gives a brownish blaok streak.— T. 8t. 


Cobalt; Preparation of metallic - by redaction of 

the oxide, and preliminary experiments on cobalt and Us 
alloys. H. T. Kalmus. Report to Canadian Dept. 
Mines. J. Ind. Eng. Chem., 1914, 6, 107—118. Irina. 
Canadian Min. Inst, 1913,16,2S5—270. 

Black oobalt oxide, Co,0 ( , la now produoed on a fairly 
Urge scale in Canada. A sample contained Co 70-16, 
Ni 1-12, Fe 0-82, 8 0-48 per oent. It was purified by 
preoipitating a hydroohlono aoid solution with matte 
to remove iron and arsenic; fractionallyprecipitating 
a ohioride solution with bleaching powder whereby 
praotioally all the oobalt waa precipitated as hydroxide 
Define any niokel; and boiling with sodinm-oarbonate 
and with hydrochloric aoid to remove sulphur, A numte 
ofthe purified oxide i^taiaed 

of purerobelt free from oarbon, reduotion withliydreiim 
proved satUfaotory; the rate of. reduotion in me ale d 
rapidly between 700° and 1100“ C. Reduction waa 
eBeoted more rapidly by okrbbn monoxide than by 
hydrogen, over 90 per oent. of the oxide being rednoad in a 
tew minutes between M0“ and TM*G>, wkflat omnplete 
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reduetlott wit rftpiflly attained at 900° 0. Between 
350° and 460° C. finely divided oobalt deoompoeed oafbon 
monoxide with liberation ol oafbon. Mettllio cobalt 
prepared by the alumino-thermite reaction wat free from 
carbon aha frequently contained lees than 1 per Cent. 
Al. The cheapest method of reduotioh wss by heating 
with powdered oarbon for 1—1J hours at 900°—1200° C. ; 
the metal contained 0-2—0*3 per cent. C.; powdered 
charcoal and lampblack gave somewhat better results 
than anthracite coal, and the rate of reduction was in¬ 
creased by briquotting the oharges. In an electric furnao s 
not specially designed for tho purpose, 16 lb. of oobalt 
were produoed in 1 hour with a consumption of 20 kilo¬ 
watts. Metallic cobalt method at 1497° C. (2727° F.). 
When oast it had a marked tendency to oociude gaso vbut 
sound castings were obtained by adding a few tenths j er 
cent. Mn. ana heating at a little above the melting point 
for J hour before teeming. Cast cobalt was about as nard 
as wrought iron; tensile strength 61,000 lb. p-v sq. in., 
compressive strength 168,000 lb. por sq. in. Gibalt could 
be deposited eleotrolytioally in a similar manner to nickel 
and gave somewhat tougher deposits. A brief acoount of 
some alloys of oobalt with other metals is given (see this .1., 
1910, 1263 ; 1911, 1318; 1913, 28; 1914, 203). An alloy 
containing: Co 46, Cr 16, and W 40 per cont. would drill 
glass dry and one containing Co 80, Cr 16, W 26 was equal 
to the best self-hardening tool steel. A cobalt bronco: Cu 
68-66, Bn 12-13, Co 15-15, Cr 3-03, Al 3-03 per cent could 
be readily oast and turned; it was somewhat harder but 
of slightly lower tensile and compressive strength than 
the corresponding niokel alloy. Other possible applica¬ 
tions of eobalt, which are still being investigated, are the 
production of non-corrosive Co-Sn and Co-Cu-Sn alloys, 
magnetic Co-Fe alloys, and tho use of cobalt and cobalt 
oxide instead of nickol and nickel oxide in Edison storage 
cells.—A. 8. 


Tin ora and amerntrata; The assay of -. The. 

Pearce-Low method. E. A. Wraight and P. L. Teed. 

Inst. Min. and Met., Feb. 19,1914. [Advance proof.] 

A series of tests in which various minerals wore added to 
tin ores and concentrates of known tin oontent, and tho 
mixtures then assayed for tin by tho Pearce-Low method 
(Low, “ Toohn. Methods of Ore Analysis," Third Ed.. 
1908, p. 208) proved that tho method is very aoourate 
except when oompounds of titanium, tungsten, or bismuth 
are present. The modification proposed when titanium 
is present, is to fuse the ore with potassium bisulphate, 
ana treat tho melt with dilute sulphuric acid, when all the 
titanium goes into solution, and the residue, containing all 
the tin, is fused with sodium peroxide in the usual way. 
Tungsten, if present with titanium, oan be completely 
removed by treating the residue from the titanium solution 
with ammonium carbonate. Ores containing tungsten 
may also be digested, after finely powdering, with sodium 
hydroxide solution, when all the tungsten goes into solu¬ 
tion. When tin ores contain bismuth, the bismuth is pre¬ 
cipitated by the niokel. As the preoipitate oonsuraes 
iodine, it must be removed by filtration, and the solution 
again reduced before titration. In general, in carrying out 
the Pearce-Low assay, the authors recommend grinding 
the sample to 100-meah at least; fusion in nickel 
oruoibles, and reduction with nickel; the temperature 
of the solution at titration to be below 70° P. (21° C.); 
avoid anoe of large amounts of cuprous chloride and 
feitous chloride; the bulk of the solution before reduc¬ 
tion to be 400 c.c., containing 126 c.e. of hydroohlotioacid. 

—T. St. 

Tin ores,-. The assay of -. H. W. Hutohin. Inst. 

Min. and Met., Feb. 19, 1914. [Advance proof.] 
BcrtnttkxitW in Which tin one and ladings were heated 
under various conditions with sine oxiae, dme, etc., 
showed that by heating with lime lot 16 to lb minutes 
over a Urge iWu burner, it is possible to convert the 
Whble of the tin into calcium stanMite, whioh can thee 
be dissolved in hydroohlorte acid, and the tin estimated 
vnlumetfioaHy hr the usual way. The new process H a 
fitodffication «tthe " Beranger ’^method—T. Sti 


-4n*tmo*y and arsenic ; DetermiUdUm . »/ i* trad- 
antimony alloys and anti-friction meins. L. BerttaU*. 
Arm. Chim. analyt., 1914, 19, 49—81. 

From 1 to 10 arms, of the metal are heated with 20—80 
c.o. of aulphuno add until any preoipitated sulphur has 
redissolved and Bulphur dioxide has been completely 
expelled, the eolutlon is diluted with its own volume oi 
water, and arsenio and antimony determined together 
by titrating the boiling solution with permanganate (the 
iron factor of the permanganate multiplied by 1-0714 
gives the equivalent amount of antimony and arsenic in 
terms of antimony). Another portion of the metal is 
heated with ferrous sulphate and hydrochloric acid, and 
arsenic determined in the distillate with iodine solution 
as usual If muoh iron be present, it must be determined 
separately and deducted from the antimony-arsenic result. 
Tin, bismuth, and tine do not interfere with the deter¬ 
mination, nor does copper unless present in suoh quantity 
that its colour affects the end point in the permanganate 
titration.—W. P. S. 


Vanadium ora and their treatment. H. Mans. Metall 
u. Era, 1913,10, 379—384. (See also this J., 1913, 90.) 
The occurrence and composition of the chief vanadium 
ores, and statistics relating to production and value are 
iven. Almost all extraction methods aim at the pro- 
uotion of an alkali vanadate solution from which either 
vanadium pentoxide or iron vanadate is obtained. Ferro- 
vanadium is produoed either by reduction with carbon in 
the olectrio furnace, or by the alumino-thermit process. 
Tho former method hue the disadvantage of yielding a 
produot with from 1-5 to 6-0 per cent. C. The thermite 
process is carried out in sheet-iron vessels lined with 
magnesite. A mixture oi vanadium pontoxide. hammer- 
scale and aluminium, sometimes with addition of iron 
turnings, is introduced in successive portions, a mass 
weighing about 36 kilos., and containing 30 to 40 per 
cent. V being thus obtainable in a single operation. The 
most useful commercial alloy contains about 30 per 
cent. V. It is hard, but not brittle, and is difficult to 
pulverise; sp. gr. 7-34, m. pt. 1340° to 1400° U—T. 8r. 


Tungsten and carbon. O. Ruff and R. Wunsoh. Z. anorg. 

Chem., 1914, 86, 292—328. 

The melting points of tungBteA-carbon alloys in a furnace 
with a reducing atmosphere (carbon monoxide) depend 
very greatly on the rate of heating and ob the oompoiitiob 
of the furnace gases. An outer layer rich in carbon is 
formed which has a high melting point, so that fusion 
takes place from within outwards. The rate of heating 
has thus a twofold effeot on the temperature of visible 
fusion ; it affects the degree of carbonisation of the outer 
layer and also the rate at whioh the oarbon oan diffuse 
to the interior. The oarbides found by the authors ware 
W,C (m. pt. over 2700° G), WC (decomposes on melting), 
and the metallographio observations suggested a third 
component, probably W,C. Three euteotios were observed, 
oomposed of tungsten and WC (1-4 per oent. C., m. pt 
2600° C.), W,C, WC, and another unidentified carbide 
(2-4 per cent. C, m. pt. 2660° C., probably metastnUe), 
and WC and probably W t C (3-6 per cent. G> m. pt. 2S8u° C.) 

—W. fl. )>. 


Tungsten-thorium , a indite dltoy. L v. Grotthuss. 

Metall u. Era, 1913, Id, 844. 

OSe hosmibd grras, of purified tungstic oxide were mixed 
with a solution in absolute alcohol Of 1-95 grab of thorium 
chloride, and the alcohol evaporated with toonstaat 
stirring. The miktare was dried at 106° C., heated to a rapid 
stream of hydrogen for i) hours Over a lUnttnotto gee 
flame, and then tor half an hehr over (he Wow-prpe 
(about 904° G). The Mack amorphous powder thus 
obtained was formed into small G-sna|tod beds with an 
organic binding material, amt jkeited to a strsasn Of 
hydrogen at about 1148 ° C., the rods changing to ftays 
Ktaokj Mt atW remaining tom laetollto They here took 
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ptaoed la an exhausted vend, and heated to inoon- 
deaoenoe by a current of 5 to 7 amp*, at 250 volte, ammonia 
being admitted at the mme time. The resulting thin 
threads had a metallic lustre and were ductile. On 
increasing the thorium content to more than 1 per cent., the 
ductility disappeared.—T, Sr. 

Uranium, radium, and vanadium ; A preliminary report on 

-. R. B. Moore and K. L. Kithu. O.S. Dept, of the 

Interior, Bureau of Mines. Bull. 70, 1913. 97 pages. 

A mauT of available information regarding the sources 
of these metals, the methods used in treating the ores, and 
the uses of the finished products. 

Ganotite deposits. These are the most important 
radium-bearing deposits known, and ooour in the arid 
regions of Colorado west of the Kooky Mountains and E. 
Utah. The yellow oarnotite (uranyl potassium vanadate, 
probably K 1 O,20O„V,O„3H,O ; sp. gr. 4138) u found 
mostly in massive white sandstone underlying the red 
Dakota conglomerate (lower Cretaceous) as an inorustation 
on the faces of joints and fractures and is deposited around 
and between the individual grains of the sandstone; small 
cylindrical pookets of richer ore are found in places, while 
red calcium vanadate is occasionally met with as well as 
black radio-active material. The ore mined must be hand- 
sorted in order to yield a shipping grade, i.e., 2 per cent. 
U a 0 8 . None of the deposits are extensive, and all are 
more or loss difficult of acoess. The present method of 
mining and sorting is wasteful, and muoh low-grade ore is 
left in the mine or thrown on the dump. The ore can be 
concentrated either wet or dry. In the wet prooess the ore 
is reduced to 40- or 80-mesh, tho crushing being accom¬ 
panied by rubbing so as to loosen the caraotite from the 
sand grains. On subsequent washing in a revolving tank 
the particles of oarnotite in suspension can be drawn off 
after the sand grains have settled. Where water is scarce 
the rock is orushed to about 40-mesh and passed over 
an oscillating 150-mesh screen, the undersize forming the 
concentrate. The screen must be encased, and all the 
dust carefully'collected. Uraninile {pitchblende ) deposits. 
Near Central City, Colorado, are five mines that have 
produoed pitchblende as very high-grade ore. About 
1905—6 the Kirk mine produoed 20 tons of ore averaging 
36 per oent, U*Og and 100 tons of 3—4 per oent. ore. Low- 
grade material has been mostly neglected, but it can be 
concentrated with fair results, and it is hoped that 0-5 
per cent, ore will be utilised. The important European 
deposits of pitchblende are found at JoachimBthal (Bo- 
hetnia) and Johanngeorgenstadt and Annaborg (Saxony). 
Autunite (uranium oaloium phosphate) is mined in Northern 
Portugal by a French company. Several finds of urani- 
fwoua ores, such as autunite, oarnotite, and torbemite 
(uranium oopper phosphate) have been reported from 
South Australia. Vanadium ores other than oarnotite. 
Roaooelite (vanadium mica) occurs in S.W. Colorado; 
the deposit is low-grade (1—2 per cent, V,0 6 ) but is being 
mined at a profit beoause it is large and easily worked. 
In the same State, rosooelite has been found associated with 
silver ore, while the ash from grahamite (a solid native 
bitumen) found in West Virginia and Oklahoma gave 
6-77—34-5 per cent. V,0,. Peru possesses an important 
vanadium ore deposit composed chiefly of patronite (a 
sulphide of vanadium) besides red oaloium vanadate 
and other minerals. The mines are worked by an Ameri¬ 
can company. Production. In 1912,28-8 tons of uranium 
oxide was produced in the United States. Assuming that 
the radium is in equilibrium with the uranium (the normal 
ratio of Ba to U being 1: 2,940,000) this is equivalent to 
9-77 gran, of radium chloride. The Austrian output for 
1911 was 2-647 grins., and that bom all other sources 
probably leas than 1-5 grms. America supplied in 1912 
approximately 285 tons of vanadium metal, ohiefly in 
toe form of ferro-vanadium.—W. K. S. 

Odd and silver; Zinc-dust precipitation of -. A. M. 

Merton. Min. and Eng. World, 1913, 429. J. Cham. 

Met. and Min. Boo., S. Africa, 1913,14, 317—319. 
Zrxo-DtJBT, or fume, has largely displaced sfno shavings 
as a precipitant of gold and silver from oyanide liquors. 
A small stream <d an sauddoa of simwluit is incorporated 


with the cyanide solution, whkflt Is farced through fitter- 
presees by means of triplex pumps. The reaotionMMrett 
the tine and the cyanides is complete In leas than a mktuto 
provided there is thorough diffusion of toe dust through 
toe solution. The efficiency of rawoipttation by dust it 
very high (98—99 per oent.), and is unimpaired even it 
the precipitate carries 40 per cent. Ou, The oonssmption 
of dust will usually be 25—50 per cent less than .of 
shavings, while the iatter eest about 30 per oent more 
than dust The essential thing is to add the right amount 
of dust to the liquor; it is also important to teat toe dust 
before use, as it varies greatly in composition. It should 
be stored in a dry place, as it oxidises rapidly and ia liable 
to spontaneous oombustion.—W. R. S. 


Sodium; Studies on the preparation of -. I. B. 

Neumann and S. Giertaen. Z. angew. Chem., 1914, it, 

85-70. 

Thk authors oarried out experiments In an apparatus of 
about 16 kilos, oapaoity, constructed on the lines of 
Castner’s apparatus. When the proper conditions were 
mantained, ohiof among whioh is the adoption of s devioe 
for separating the anode from the oatoode and thus 
facilitating the evolution of water, ourrent yields of up¬ 
wards of 50 per oent. oould be obtained, as compand with 
30—40 per cent, in praotioe. An important point was 
tho correct adjustment of the temperature of the bath 
which should be about 820” C., being slightly lower for 
high currents. If tho temperature were too high the 
sodium globules did not unite readily, were not easily 
separated from tho melt, and adhered to the ladle in 
which they were removed. In installations of suitable 
size, using correspondingly higher ourrents, it 1* probable 
that the authoni’ modifications would greatly improve not 
only the ourront yield but also toe energy yield in the 
manufacture of sodium.—W. H. P. 


Metals; Densities of some -in the liquid state, P. 

Pasoal and A. Jounlaux. Comptes rend., 1914, IK, 
414—416. 

Thk densities wore determined at various temperatures 
by a method involving the use of a quartz float. Formula 
are given for tho variations in density of tin, lead, rino, 
antimony, aluminium and oopper, with temperature. The 
ourvo of specific volume of tin shows a marked inflexion 
at 620° C., suggestive of dynamic allotropy suoh as is 
exhibited by sulphur. A metal with a high coefficient 
of expansion as a solid has also a high one as a liquid. 
The change in volume on fusion is not usually more than 
1 or 2 per cent.—W. H. P. 

Determination of sulphur in pyrites. Martin. See VII. 

Pine-meshed brass pause as a substitutes for ptotowH* in 
electro-analysis. Calhane and Wheaton, Ses XXIII. 


Patshts . 

Steel. A. J. Roesi, Niagara Falls, NX, Assignor to The 
Titanium Alloy Manufacturing Co., New York. UJs. 
Pat. 1,088,488, Jan. 27, 1914. 

Thk steel oonteins Ti less than 0-50, C more than 0-50 
per cent., and manganese, and is unalloyed with other 
metals.—T, St. 


K eel; Manufacture of 
U.8. Pat. l,i 

Itxei. is manufactured from 
lontent below that of basjo 
flowing toe iron in an aoid 
md a portion of the carbon; 
o an intermediate baric op 
natal is treated with * borifl 
-amove phosphorus, then in 
loWefcWrisfomaoesln-*-' 


W. R. Walker, New York. 
Feb. 3,19R 

iron having a phosphorus 
Bessemer iron, by partially 
converter to remove rifipon 
the metal first 

- tat, where toe 

of iron ore a«d lime, to 
—ms from time to time to 
SttfrWridlriag atretojffisto 
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is maintained, and next to on aeid mixer In whioba mb- 
itantial qoantity oI molten metal ia mai nta i ne d, in order 
to obtain uniformity as regards oarbon end other 
Ingredients.—T. Sr. 

Ore* or concentrate*; Decomposition of complex - 

W. A. Hall, New York. Eng. Pat. 21,826, Sept. 26, 
1912. 

COMPLEX sulphide ores or oonoentrates of zinc, lead and 
iron are subjected to the action of a reducing flame and 
a limited quantity of steam insufficient in itself to decom. 
pose the ore or concentrate, whereby some of the sulphur 
is removed in the elementary form (see Fr. Pat. 458,028 of 
1912; this J., 1913, 1166), together with the volatile 
metallic sulphides, the latter being recovered separately 
by fractional condensation. The ore is kept agitated 
during the process, which may be carried out in a mechani- 
oal furnace of the Wedge or Herresbotf type, steam being 
introduced between the shelves.—A. 8. 

Metallurgical-furnace part. W. W. Caso, jun., Denver, 
Colo. U.B. Pat. 1,085,540, Jan. 27, 1914. 

The crucible of a tilting furnace has a short pouring 
spout semi-oiroular in oross-sootion and disposed at right 
angles to the vertioal axis at the oruciblo. A ourved lining 
forming a pouring trough is mounted on the furnace below 
the spout, both spout and trough being provided with 
flanges to make a suitable connection. The lid of the 
crucible has a lip whioh oovors the pouring spout. The 
furnace cover has a oentral aperture, and a rooees on it* 
lower face, forming a passage way above the crucible lid 
for the eaoape of the products of oombustion.—T, St. 


Iron and etecl; Manufacture of -- Billings Proems 

Co. Fr. Pat. 482,881, Sept. 22, IMS. 

See U.8. Pat,1,078,587 of 1913; Hds J„191S,1017.-T. F. B. 

AUoys containing cobalt. E. Haynes, Kokomo, Ind,, U.S.A. 

Eng. Pat. 2487, Jan. 30, 1913. 

See U.S. Pat. 1,087,828 of 1913; this J., 1913,498.—T.F.B. 

Aluminium; Production of - from He compound*. 6. 

Giulini, Ludwigshafen on Rhine, Germany. Eng. Pat, 
8166, April 7, 1913. Under Int. Conv., May 3, 1912. 
See Fr. Pat. 458,290 of 1913; this J., 1913, 948.—T. F. B. 

Aluminium alloy*. T. A. Baylise and B. G. Clark. Fr. 
Pat. 462,361, Aug. 18, 1913. Under Int. Conv., Aug. 
24, 1912. 

See Eng. Pat. 19,452 of 1912; this J., 1913,948.—T. F. B. 


Thorium ; Production of metallic -. W. C. Araem, 

Schenectady, Assignor to General Electrio Co., New 
York. U.8. Pat. 1,085,098, Jan. 27, 1914. 

See Eng. Pat. 14,972 of 1905 ; this J„ 1906,866.—T. F. B. 


Metallurgical and chemical proce** , Economic -. [Pufi- 

firotiim of metal*.] J. E. Bucher, Coventry, R.I., 
Assignor to Nitrogen Products Co. U.S. Pat. 1,086,019, 
Feb. 3, 1914. 

See Fr. Pat. 459,853 of 1913; this.!., 1913,1159.—T. F. B. 


Metal*; Proce** of preventing oxidation of - during 

annealing. J. F. Thompson, Brooklyn, and E. E. 
Seelye, Tomkinsville, N.V. Assignors to The Inter¬ 
national Nickel 0o„ N.J. U.S. Pat. 1,085,768, Feb. 3,1914. 
Metallic articles arc protected from oxidation during 
annealing, by first coating their surfaces with an emulsion 
with water of CaF, 2 parts and CaCl, 1 part.—T. 8t. 


Metal*; Proce** for facing -. Ester and Co., Ltd. 

Fr. Pat. 462.739, Sept. 18, 1913. Under Int. Conv., 
Nov. 30, 1912. 

See U.S. Pat. 1,073,543 of 1913 ; this.!., 1913,981.— T.F.B. 


Metal*; Electric fusion of -. A. P. Strohmenger, 

Assignor to Ester and Co., Ltd., London. U.S. Pat. 
1,085,951, Feb. 3, 1914. 

Two rods of metal arc placed parallel to eaoh other, with a 
layer between them of fusible insulating material adapted 
to form a slag, and containing alloying ingredients. The 
rods are then connected with the poles of a source of 
electrioity so that an arc passes between their ends. Tho 
fused metal drops into a crucible, where it is heated.—T. St. 


XI.—ELECTRO-CHEMISTRY. 

Refractories; High-temperature [electrical] reeietivity of 

- A new method of manuring, with remit* for 

alundum. E. F. Northrop. Met. and Chem. Eng., 
1914, 12, 125—128. 

The refractory material was mixed with a small quantity 
of water and moulded under pressure into thin rectangular 
slabs (3-4 om. wide, 4-8 cm. long and 0'25 cm. thick) three 


Braee-picMing solution*; Method of maintaining the 

efficiency of -. R. R. Parish, Assignor to Chase 

Rolling Mill Co., Waterbnry, Conn. U.S. Pat. 1,086,079, 
Feb. 3, 1914. 

The solution, oomposed of copper sulphate, zino sulphate, 
sulphuric acid and water, is circulated continuously through 
an eleotrolysing tank containing insoluble anodes and 
metallic cathodes, so that a predetermined amount ‘of 
acidity is maintained by the removal of a portion of the 
copper and the restoration of an equivalent amount of 
sulphuric aeid.—T. St. 


Iron; Proce** for the industrial manufacture of electrolytic 

-. A. Boucher, PriUy-Chaaseur, Switzerland, 

Assignor to Hoc. “ Le Fer," Grenoble, France. U.S. 
Pat. 1,086,132, Feb. 3, 1914. 

Six Fr. Pat. 458,294 of 1912; this J., 1913,11 IS.—T. F. B, 


Iran and other metals; Manufacture of -, Mean* or 

apparatus in or relating la the manufacture of ms and 
other metals. A. E. Bouroond, London: tKS. Pats. 
1,068,133 and 1,088,134, Feb. 3,1914: 

SM Eng: Pat 678 of 1910; this JJ MU; Iffli.—T. F. B. 
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long to enure, by their natural spring, the maintenance Pitutts 

'_}' /£ T *8tt 

fi SIX jr %. *P ’f* 06 botwoeif oonoentrio outer and inner dfalaotrie 

_M_J L_ S \_ ™ be * ,on “ the oaone chamber. The outer tube fa open 

* HI V / at oneend and ie provided with a restricted outiet at the 

O X.in A \ opposite end In oontaet with tho greater part of its 

* Y \x S / v * °“ , s “ rfa08 i* *“ electrode. The inner tube ooaefata of 

_ S I a ™™un tube and oontains a hiBow electrode 

__ extending nearly its whole length. The tubes am oon- 

I *>v I- neoted at the closed end of the outer tube, and thfa fa 

***■ 2 - Fig. 3. provided with projections on its inner surface at Its open 

end to maintain the eorreot spacing between the two 
tubes.—T. St. 

of a uniform pressure upon tho refractory pieoee during the 

subsequent changes of temperature. The eleotrioal eon- Ozone-generator. W. 0. Freet, Haokensaok, N J Aasisnor 

NflW YOTk - u - s - 

tt meuu^rreX^ *? fTHS 0onai9te ‘ b “° of «■»■•*« material, 

terminals 4 („ J the thidrn* rf one“^SrT^r slta * ^ f^^e supnorted by the base, a flat dieieotrie 
orou motion (width X length, and , lie speoiZ resistance ffidre. uppo^'TMv^ 

in ohms |er om.», then p= 2 j R. With the dimensions 8ltuatwl above the dielectric.—T. 8t. 

chosen, 2 i *=100, so that pi— 100R1, the snbsoript t 

indicating that p and R are determined at tho measured ^TTKareh^cXX p®' i G “ thrio -, %, b “* b - 
temperature ^C. The arrangement shown in Fig l wae u u eL Pa ' , r,'Y*^, n0r * 10 P ' 0l “I!® nt * ir * 

p^oed in the bottom of the tubular chamber of an electric- mu’ Pittsb ”* h ’ **• U-S- Pat. 1,088,194, Feb. S, 
ally heated furnace (Met. and Ohem. Eng., 1914, 18, 81) . 

and the two molybdenum wires passed through a oylin- , oauc , 1Br ‘ E “ Heated by the ourrent passing between two 
dnoai cover-piece which tightly closed the top of the eleotrodes whioh are movable towards and away from 
lurnaoe, and through whieh a thermo-oouple of platinum the oruoible, in a horizontal direction. Eaoh electrode 
and platinum + 10 per oent. rhodium (enoioeod in a substantially one-half of the oruoible, and fa 

porcelain tube) was also passed to a point oloee to the shaped so that it is in oontaot with the latter at the bottom. 

remotory p i eoee. An eleotrodynamometer method was and diverges from it towards the top. The apaoe between 

n , , j measuring the eleotrioal resistance, the two , °‘ e °trodo8 and the oruoible is filled with a broken 
molybdenum terminals being joined to tho + poets of the oarbon «*“t»noe.—T. Sr. 
bridge arrangement shown in Fig. 3, and the thermo- 
j”“P le . , made with a potentiometer. Before 

beginning the final measurements, the material was heated 
t y ioe , about >®°° C. sinoe it was found that the 
chemical compoeition of any refractory material is not 
in an equilibrium position at a high temperature unless it 
has been previously heated to that temperature. The 
” 1 Xi ,m i e ! ne,lb ‘ 0 temperature and reeiatanoe were taken 
mth rising temperature in the furnace, tight clamping 
pie0e * b ? tween thB g r »pbite plates being 
I? e *P"“ I0 »- 14 » stated tiat relative 
values obtainable by this means are aoourate to within 
in ™ *" . ab,oIute ralies probably to within 

or .J® P” «i»t. The resistivity ot aluncluin (finely 

, 750 ° ; nd 16000 C “ * b °™ by me«2 
rfa curve, the values obtained at these two temoeraturee 
being respectively 80,000 and 190 ohms 

—W. E. F. P. 


W tL£ >mr - a ,U ^ rr 1 , J' . AUu ^M electro-chemical in- 
dustnes. Board of Trade J., Feb. 19, 1914, [T.R.] 

Tas Re port for the year ended 30th June, 1918. of the 
OOTmnm' j of A J aska to the United States Secretary !rf the 
Ulterior states that there is a great deal of water newer 

““junction wiff the 
*T a ? 1 ."’“ y 08 * the oountry, for the develop- 

22e'. nr-J- 


a ™ industrial plant to 
mnnarae rore oarbide*, sulphuric acid and other chemicals. 


Buttery compounds. J. W. Mackenzie, London. Stem 
Cook Railway Signal Co., Denver, U.S.A. Eng. Pat. 
7298, March 27, 1913. ^ 

Sue U.S.Pat. 1,060,832 of 1913; this J„ 1913,811.—T. F. B. 

Absorbent for Hit in tiie edit of electric dry batteries ; Proem 

for preparing an -. P. Rabbidge. Fr. Pat 462,664, 

Sept. 2,1913. Under Int. Conv. Jsept. 27,1912. 

Sis Eng. Pat. 19,783 of 1913 j thfa J., 1914, 89.—T. F. B. 

Electric ducharga in gout; Method of and furnace tar 

Hearing products of reaction by -. C. F. R. von 

Koch, Stockholm. U.8. Pat. 1,088,440, Jan. 27, 1914. 

Sra Fr. Pat. 461,861 of 1912 ; this J., 1913,811.—T. F. B. 

Manufacture of nUnder. Addition to Fr. Pal 487.932. 

8m VII. 

Apparatus for the electrolytic production and collection 
of hydrogen and oxygen. Fr. Pat. 461,981. See VIL 


XIL—FATS} OILS; WAXES. 

Palm-tehul oil; Oompoeition of—. 0. D. EUdos. 
Analystfl9uT St, 78-80. 

ShunnoiMioH of Mlmjumel ofi by the proosss of 
•ksoholyriL as nssd lor oooosbnit dfi (this J., 1913; 140k 











hhe ireehaaloal details. Siam Mut destructive 


■unBreni wantages j in processes of this type, however, 
oonsiderebie improvement It required in refining end in the 
utiHseUon of waste products. It h stated that although 
the industry practically owes its existence to abnormal 
®**ket conditions, the manufacture of wood turpentine 
will neoeecqrily beoome of far-reaching importance in 
toe future, as a means of utilising an absolutely waste 
product and at the same time olearing out-over lands for 
ooeupation.—W. E, F. P. 

Turpentine; Action of aluminium chloride on oil of -. 

”• Steinkopf and M. Freund. Ber., 1914,47,411—420. 
By the notion of aluminium ohioride on Fronoh oil of 
turpentine cooled. by ice and kept agitated, the ohief 
produot^was a resinous polymeride of pineue melting at 
77 —78 C. When, after the treatment, the reaction 
product, without separation of the aluminium chloride, 
was decomposed by heating, a mixture of substances 
was obtained of the same qualitative composition as the 
mixture obtained under similar conditions from amylene, 
hexylene, etc, (compare this J., 1910, 10, 338), i.e., the 
mo st volatile portion consisted mainly of saturated 
paraffin hydrocarbons, then a, the boiling point rose the 
fractions contained increasing quantities of naphthenes 
and, later, of polynaphthenes, whilst the least volatile 
portions consisted of oils of the same composition and 
properties as lubricating oils from natural petroleum.—A. 8. 

Ahntic mid and tome of tie softs. E. 0. EUingson. J. 

Amer. Ohem. 8oo., 1914, 86 , 326—336. 

aoid, prepared from colophony by extraction 
with 70 per cent, alcohol and reorystallisation from 96 
per oent. alcohol, melted at 160°—162° C. and appeared to 
be oxidised at temperatures near the melting point, the 
heat of oombustion of the melted aoid being somewhat 
l0 *er than that of the unmelted aoid. The salts of the 
aoid with sodium, potassium, and some of the heavy 
metals were prepared, but nearly all of them contained 
more than the theoretical quantity of abietio aoid. Sodium 
abietate was soluble in water and in methyl, ethyl, and 
amyl alcohols. The abietates of the heavy metals, on 


in chloroform, IS'parts, and permansanio arid. S rarts 

which tin tt»- 

bSJv&^.^r ni0 " h;dride> W f* rt * ** 

Colour-lake and meet of making sums, A. Straplw, 
Asstaior to Farbwerke vorm. Krister, Urine, tad 

%h 0erm ‘ ny - 0A P ‘ t 
Sib Eng. Pat. 7757 of 1918; this J., 1913,789—T. F. B. 

Varnieh and procue of making some. Stand rd Tarnish 
Works. Fr. Pat. 462,409,lept. 9, 1018. Under lot 
Conv., Nov. 4, 1912. 

Six U.S. Pat. 1,082,419 of 1918; this J., 1018,666.—T.F.B. 

Printing ink: Process for making -, ML Wolff. 

Fr. Pat. 462,482, Sept. IT, 1918. 

Ski Eng. Pat. 80,087 of 1912; this J„ 1913,1162—T. F, B. 

Manufacturing a new product from mineral oil. Bn*. Pst. 

2672. See II*. * 

Manufacture of celluloet from ruinous woode, with recovery 
of oil of turpentine and resin oil. IV, Pat. 462 691 
See V. 

Manufacture of chromic acid calls and of chromium colouring 
matter. Eng. Pat. 14,226. See VII 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber exporte from the Amazon Basin in 1813. Board 
of Trade J., Feb. 28,1914. [T.R.] 

H.M. Cosset, at Pari reports that the quantity of rubber 
exported from Pari, Mannos, Iquitoa, and ItMoatinra, 
oio Pari, during the years 1012 and 1913, was as follows :— 


_ . Year 1913. 

To the United States ... 
To Europe. 


Total, 1913 . 


Total, 1912 . 


Fine. 

| Medium. 

Coarse. 

Caucho. 

Total. 

Kilos. 

7,296,1.34 

11,618,950 

Kilos. 

1,887,182 

1,604,731 

1 

■ss 

■OS* 

KUos. 

8,272,716 

6,678,778 

Klim. 

17,467,851 

22,245,828 

18,915,090 

2,691,863 | 

7,856,730 i 

9,940,494 | 

89,718,177 

21,585,629 

3,488,771 j 

I 

9,311,659 | 

8,473,344 | 

42,869,303 

—— ..t 


the other hand, were insoluble in water, slightly soluble 
solvent*—A^S^ 0 ’ * >Ut re * c * 'y B °toble in most organio 

PatiSts. 

or coating ’surfaces, binding colours, and 
Mswumto colours principally for the purpose of rust 

£”*£^*"7' , Manufacture of compositions for -. 

P4t - 201954 

MM ^ ^^totillatt Mier oxidation produoU, are 

rrt lnlied with Sued oil, 190 


Rubber; Yield of - from Manihot Olariovii. E. 

Fiokendey. Gummi-Zeit., 1914, 88 , 747—748. 

It has been proposed to inereae the flow of latex from 
Hevea Brasilicnsu by removing the dead parts of the bark 
before tapping, down to the green oork-cambium, ami 
repeating this periodically during the tapping period 
(Cfer.Pat. 266,037). This prooess&ilsin SctSeiS Mesa in 
which there is no wound response. The author gives 
experiments showing that Mis method oauses a better 
yield in the ease of Manihot trees also: details of the 
treatment of the trees are given. (See also this J., 1011, 
874)—B. E. P. 

Synthetic caoutchouc frnm^iso^rme. Stehnmig. Ber,, 

H**ancs (this J., 1918 , 263 , 968 ) sanrindad tlwt eyn ths th 
oaoutohoue, prepared by p u l ym a tB a tbii of jhcpreas bj 
heat in pnseaok af giarial noetic sni&i w»» UtMlWml Writ 
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n&tanl caoutohouo, bom the nmiUrity -of (he dtaxonida 
. "S" **?robftonoee, and the bet that both ridded 
Uayallnk arid end lwruHnic aldehyde on hydrolyde, which 
oocurred with die aame rwotkm-velocity. Harriet aleo 
■uggeated that another oaoutehoue might be prodneed 
by the asymmetric condensation of two molecules of 
isoprene. The anthor applied Harries* methods to the 
caoutchouc prepared according to the patents of the 
Badlscho Amlin und Soda Fabrik (see this J., 1913, 152, 
372, 667), by heating isoprene in presence of ozonides or 
peroxides or by the action of sodium on isoprene in presence 
of carbon dioxide; these products differ from that obtained 
by heating isoprene. It was found that, in addition to 
Ubvuwuc acid and aldehyde, the products of hydrolysis of 
the diozonide contained succinio acid and acetonylacotone. 
The latter was separated from l«vulinic aldehyde by 
converting both substances into their diphenylhydrazones 
and decomposing these with steam, when 1 mol. of phenyl - 
hydrazine was split off in each case, the leevulinic acid 
derivative giving phenylmethyldihydropyridazine and the 
acetonylacetone derivative l-phenylainino-2.5-diraethyl- 
pyrrole, the latter of which is volatile in steam. The 
oaoutehoue obtained by heat polymerisation of isoprene 
gave similar results, but no suoeinic acid or acetonyl- 
aeetone could be detected in the products of hydrolysis 
of the diozonide from natural caoutchouc. It is deduced 
that natural caoutchouc is composed only of 1.5-dimethyl- 
cydo-ootadiene-1.5 rings, whereas the above artificial 
caoutchoucs contain an estimated quantity of 20 per 


mm*}!*#**' 


way regions, and not recoverable, it seems dear that this 
quantity of reclaimed rubber can only have been collected 
by drawing on the world's accumulated stocks of old 
rubber. It is considered that reclaimed rubber does not 
displace plantation rubber so muoh as inferior raw rubber 
and fillers, and that as plantation rubber becomes cheaper 
it will be difficult for reclaimed rubber to oompete hi 
price to the Bame extent as hitherto.—H. E. P. 


Vulcanisation of rubber; Influence of nitrogenous and 

resinous constituents on the -. H. P. Stevens. 

Kolloid-Zeits., 1914, 14, 91-06. India-Rubber J., 1014, 
47, 403—400. 

Following previous work (this J., 1912,999, 1099; 1913, 
203) on the nitrogenous and insoluble constituents of 
rubber, the author has tried the effect of incorporating 
various substances with rubber which has been freed 
from insoluble constituents by treatment with benzene 
us described previously. Peptone in a slightly damp 
condition was incorporated directly by means of a mixing 
maohine and also by emulsifying an aqueous solution 
with a solution of the rubber in benzene. Starch was 
incorporated directly. The results of experiments with a 
number of samples subjected to different preliminary treat¬ 
ments are shown in the following table: the samples 
were mixed on the hot rolls with 7 per cent. S, then rolled 
into a sheet, vulcanised in the usual way, and tested after 
1 week. 



Sub-permanent 

extension. 


No. 


10 

11 

12 

13 


15 


16 

17 


Sample. 


Untreated rubber (Unsmoked plantation sheet from 

Malaya) . 

Rubber swollen In benzene . . ’ 

Swollen in benzene and worked on the kneading 

machine. 

Rubber containing excess of insoluble constituents 

,, free from insoluble constituents . 

No. 5 with 8 per cent, of peptone incorporated _ 

No. 6 emulsified with a solution of 3 per cent, of 

peptone . 

No. 5 emulsified with a solution of 8 per cent, of casein 
No. 5 with 8 per cent, of starch incorporated .... 
No. 5 with 10 per cent, of litharge incorporated .. 
No. 5 vulcanised for 8 hours instead of 8 hours 

Rubber freed from resin . 

, » » a .. ft and then the resiii again 

incorporated . 

No. 12 with 2-5 per cent, of Pontianac resin incor¬ 
porated . 

No. 12 with 2-6 per cent, of coiophony incor¬ 
porated . . . 

No. 4 extracted with acetone _ ” ’ 

No * 5 ** tt tt (t.e. pure caoutchouc) 


Load In grms. per sq. 
mm. of cross-section of 
sample required to stretch 
the rubber to five times 
its original length. 


178 

182 

163 

267 

55 

165 

166 
106 

78 

308 

158 

213 

184 


Extension per cent., 
immediately after 
removing load 
after five stretchings 
with a maximum load 
of 200 grms. peraq. mm. 


Vulcanisation 

coefficient. 


Calculated to 
rubber free from 
protein and 
resin. 


156 

280 

66 


25-6 

24-4 

83-2 

12-4 

Broke 

20-0 

23- 6 
57-2 

Broke 

8-8 

24- 0 
18-0 

20-0 


31-6 

12-8 

Broke 


2-86 

2*83 

2*68 

8*62 

1*15 

3*22 


1*76 

1*42 

3*02 

2*16 

2*71 

8*12 

2*58 


3*34 

1*08 


Note.—After about 5 months Nos. 7 and 13 were practically equal to No. 1, and No. 0 was only slightly weaker, but Nos. 12, 
14, 15, 10, and 17 showed great deterioration. 


-A. 8. 


cent, of 1.6-dimethyloyolo-oofcadiene-1.5 which may be 
considered to result from the asymmetric condensation of 
isoprene.—H, £. P. 


declaimed rubber and plantation rubber. W. F. de B. 

Moolaren. India Rubber J., 1914, 47, 269—272. | 

Th* author estimates that in reoent years the amount j 
ofwaste rubber goods annually oollected has been about I 
406,000 tons; the scrap zherefrom capable of treatment, 
260,600 tom; rubber oompounds recovered, 140,000 
torn (United States and Canada, 65,000 tons; Great 
Britain, 26,060 tom; the Continent, 50,000 tom); actual 
rubber contents, 56,000 tout. Allowing for the rubber 
wan away from tyres and for artistes tent to 


Sulphur in rubber; Determination of -. H. P 

StevenB. Analyst, 1914, 86, 74—78. f 
On oxidising rubber with nitric arid a variable loss of 
sulphur takes place owing to the volatilisation of products 
containing sulphur. Such volatile products may be 
absorbed by passing the gases into a solution of potassium 
hydroxide, nitric add, or even water, and the absorbed 
sulphur may be subsequently determined os barium 
sulphate. Or the oxidation of the rubber product may he 
oarried out in a vessel provided with a suitable con¬ 
densing apparatus, such as a Young’s fraotkmatteg 
column with gretmd-gUte connection. A sample of 
unvuloanteed rubber containing 7*3 per oeat. S yielded only 
7*02 per cent, when oxidised ip a beaker. When oxidised 
in a Bask odnnteted udth « U-thbe teataining nitric arid) 
















' w;aautatiio.&j 


! 1 v, ^'icr*4aE«iHm! bowe; wwtt slue. 



ft* 4 **^**® ri the flask oontoined 7‘18 and thaw nf the 
U-tnhefrlO per cent, S.-C. A* M. 


Patents. 

Caoutohouc; Vulcanisation of products resembling nr 

rmki to -. J. y. Johnson, London. Prom 

Badische Anilin und Soda Fabrik, Ludwigshafen-on- 
Bhine, Germany. Eng. Pat 8781, April 14, 1913. , 
Thi products obtained as described in Eng. Pat. '976 
of 1913 (this J., 1014, 93) may be vuloanised. For 
example the product obtained according to the fifth 
examnle may be vuloanised by heating with 10 per oent. 

i ,ul ^ )il “ r • Tbe vulcanised product is light gray in 
colour. The product obtained according to Eng. Pat. 
26,600 of 1912 (this J., 1913, 1164) and treated according 
*°i ^ (foe. c\t.) with 8 per cent, of 

sulphur may be vuloanised, forming a light gray product, 
by heating in a press for two hours at two atmospheres 
•team pressure. If heated for three hours at three 
atmospheres pressure an almost black soft produot is 
obtained. With higher proportions of sulphur and 
prolonged hoating produot* resembling ebonite may be 
obtained.—E. W. L. 

Vttlcaniwd rubber; Process for preparing a product 

analogous to -. Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 268,387, Dec. 25, 1912. Addition to 
Ger. Pat. 266,618. 

The product of the polymerisation of 07-dimcthylbuta- 
diene described by Kondakow (J. prakt. Chom., 84, 109), 
is vulcanised in presence of a derivative of piperidine or 
+ ^roologues, e.g., N-thiopiperidine, benzal-dipiporyl, 
etc.—T. F. B. 


Rubber; Process for regenerating -. C. Harries. Ger 

Pate. 267.993 and 267,994. Deo. 29, 1912, and Jan. 21 
1913. Additions to Ger. Pat. 267,277 (see this J., 1914, 
94). 


(1.) The decomposition of the hydrohalogenides of 
oooutohouc is effected by heating with basos at a high 
temperature and under pressure. (2) The hydrohafo- 
genjdes are decom|K>eod by heating with carbonates or 
other salts of weak acids, at normal or increased pres¬ 
sure.—T. F. B. * 


Caoutchouc-like products; Process of manufacturing _ 

A. Caroselh, Assignor to Ohem. Fabr. Flfirshoim Dr. H. 

™ nheim Maine, Germany. U.S. Pat. 
1,086,189, Fob. 3, 1914. 

Sm Ger. Pat. 263,517 of 1910; this J., 1913,36.—T. F. B. 


omitted to *01 eh 

reagent which should oonsist of 
sulphate to which haa been adi 
precipitate has just redisaolved 
ammonium chloride per litre, 
alto used liquor of muoh lower 
met with in practice. Che mec 
of view of the ionic hypothesis, c 
in Hie estimation of sulphides it 
sulphate is discussed—J. R. B. 

Analysis of sulphonsisd oils. Set XU. 

Patents. 

Condensation products of formaldehyde f, and nunhthalsns 
sviphonic acids ]; Manufacture of soluble ——!j!y, 
Johnson, London. From Badisehe Anilin und Soda 
Fabrik, Ludwigshafen on Rhine, Germany. Em. Pat 
7137, March 2$ 1913. ' 

Riads.it soluble condensation produots, stated to possess 
valuable tanning properties, ore obtained by tmatbui 
naphtholcnesulphonlo acids or their homologues with 
formaldehyde or its equivalent, with or without the ass of 
condensing agents, under suitable conditions. In par¬ 
ticular, a large excess of sulphurio ooid and too prolonged 
an ootion thereof, should do avoided SimSor prod note 
are obtained by sulphonating the insoluble oandewatkm 
product* of formaldehyde or it§ equivalent and naph ■ 
thajene or it* homologues. Example, Ten parte of 
naphthalene are heated with 12-6 part* of 98 per cent, 
sulphuric ooid et 130°—140° C. When sulphonation la 
complete, tho moss is oooled to 80°—90° C., and 4 puts of 
30 per oent. formaldehyde are added, with oonstant 
agitation, keeping the temperature between 60° and 100° 0 
After a time the mass becomes thick, whereupon sufficient 
water is added to enable it to be stirred and stirring is 
continued, at the same temperature, until the odour 
of formaldehyde hoe disappeared. The oooled produot 
is a solid, resinous, slightly coloured moss soluble in ooid 
water. The solution is itself eapable of tanning and 
also has tho property of rendering soluble the Ices easily 
soluble portion of quebracho.—T. F. B. 

Tanning hides and shins; Process and apparatus for - 
A. Bracher. Ger. Pat. 268,126, Got. 8, 1911. 

The hidos or skins ore suspended on long shafts, and are 
moved forward from time to time, in the diraotion of 
their length, towards the end of the vat, at which fresh 
tanning liquor is introduced, the spent liquor being 
withdrawn from the other end of the vat. By this means 
the hides are progressively treated by stronger liquor*. 

—T.F. B. 
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Caoutchouc; Process for producing substances resembling 
Farbenfabr. vorm. F. Bayer und Co. Seeond 

^ A nty , 1, 1913 > *° Pat - 434,989, 

Oot. 7, 1911. Under Int Conv., July 22, 1912. 

See U.8. Pat.1,073,845 of 1913; this J.,1913,1164._T. F. B. 

RtMer ; Cementing of -- A. Pidoux, Geneva, and P. 

En * Pst - 11 . 176 , 

May 13, 1913. Under Int Oonv., May 11, 1912. 

See Fr. Pat 459,104 of 1918 • this J., 1918,084.—T.F.B. 

Pnemsfor preparing isoprenc. Ger. Pat 268,101. Set XX. 


XV.—LEATHER; BORE; BOHR; GLUE. 

18-14 0oU, * i,l:IB * 1#M. 73—76. 


learner; Process for preparing multicoloured. Hound _ 

A. Wolff. Ger. Pat 268,449, Oct. 24* m2. 
Leathee which has been mordanted with a chromium, 
aluminium, or iron compound is printed with a mordant 
dyestuff together with a thickening material such as is 
used in textile printing; the dyestuffs are fixed by 
at temperature, below 100° a, preferably between 60* 
and 70 s C.—T.F.B. 

Tannic extract and process of manufacturing the same. 
X. F. Debddat, Bordeaux, Fromm. Eng, Pat 6390. 
March 3, 1913, Under Int Oonv., Morel 7, 1913. 
See Fr. Pat 441,217 of 1912; this J., 1012, 830.—T.F. B. 

Drying varnished leather or the like; Process for -, 

C Hoyl. Fr. P at 492,501. Sept 12, 1918 Under 
Int Conv., Sept 12, 1912. 

See Eng. Pat 20,795 of 1913; this J., 1914, 95,—T.F.B, 

leather; Process for treating - to uakrprotd it and to 

render U nonsUppeng. A. McLennan. Fr. Fat. 
462,932, AnfrlTtR UnderlntC&v., Sept 19, 
.1919. . 

See Eng. Pat 21,081 of 1911; this X, 1914, 
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XVL—SODL8; FERTILISERS. 

Organic nitrogen of Uauniian toils. W. P. Kelley and 

Aj^R^Thompson. J. Amer. Chem. Boc., 1914, U, 

Probutt of acid hydrolytic. The soils examined were of 
the laterite class and comprised silty loams, a loam con¬ 
taining considerable gravel, a highly organic sandy soil, 
silty soils, and a highly humlo eoB. The content of total 
nitrogen ranged from 0-122 to 1-241 per oent., nitrate 
nitrogen 0 to 70 parts per million, and ammonia nitrogen 
10 to 220 parts per million, all calculated to the water-free 
soil. Samples of the air-dried soils (60 grms.) were heated 
with 760 c.c. of strong hydrochloric add for 10 hours 
under a reflux condenser, and in the filtered solution the 
proportions of the different classes of nitrogenous com¬ 
pounds were determined. Prom 87-61 to 91-80 per cent, 
of the total nitrogen in the different soils was brought into 
solution during the hydrolysis. The amide nitrogen 
(determined by distillation with magnesia) rangod from 
18-69 to 80-96 (average 23-91) per cent, of the soluble 
nitrogen, the basic nitrogen (predpitated by phospho- 
tungstio acid) from 6-01 to 13-81 (average 9-98), and the 
non-baaio nitrogen (by diff.) from 64-82 to 70-42 (average 
84-67) per cent. 

Effects of heat on toil nitrogen. The effeot of heating in 
an air-bath and in presence of steam under pressure was 
studied. The nitrates were decomposed, disappearing 
almost completely at 200° C. The ammonia-nitrogen 
inore aed considerably botween 160° and 200° C., usually 
decreasing again at 260° C. The effect of steam at 2 
atmospheres pressure was similar to that of heating in 
air at 160° C. The effect of heating to 200° C. on the 
organic nitrogen compounds varied with the different 
sons, but in general there was a loss of nitrogen and 
formation of considerable quantities of ammonia, largely 
at the expense of the compounds which yield non-basic 
nitrogen on acid hydrolysis. 

The nitrogen of humus. The soils examined, the same 
as those used in the experiments described above, con¬ 
tained from 0-004 to 0-041 per oent. N soluble in 1 per oent. 
hydrochloric acid. After treatment with the acid, humic 
substanoos were extracted from the s- ils hy means of a 
3 per cent, solution of sodium hydroxide; except in two 
oases the solution contained more than one-half of the 
total nitrogen. A portion of the alkaline solition was 
acidified with dilute hydrochloric acid and the precipitates 
subjected to aoid hydrolysis. The detailed results show 
that whilst the absolute amounts of amide, basic, and 
non -baaio nitrogen in the humus are less than the quantities 
produced by hydrolysis of the entire soil, the total humus 
nitrogen contained relatively more amide and basic 
nitrogen end less non-basio nitrogon tlan the total nitrogen 
of the soil. This indicates that the formation of humus 
is accompanied by a considerable simplification of the 
protein oomplex and hence may be regarded as a step 
towards the production of available nitrogen.—A. B. 


contest of about 7 per oent Baton marketing the fish 
scrap is usually mixed with other fertihaer Ingredients The 
average analysis of ten samples of dried fish scrap give:— 
Nitrogen, 9-13 per oent., phosphoric aoid (P,0,) f-26 per 
cent., moisture about 7 to 9 per oent. oils 6-99 per cent, 
the remainder being mostly organic matter. The oil 
and water pressed out are pumped into tanim heated by 
steam pipes to facilitate separation, the oil being run 
off over consecutive weirs into barrels or tanks. About 
35,000 barrels or about 2 to 24 million gallons of oil are 
produced annually, and in 1911 the prioe was 23 to 28 
oents per gallon. The following values of the speoifie 
gravity ana iodine value of menhaden oil are given 



Iodine 

value 

(Hilbl). 


Extra bleached whiter 

bleached refined _ 

Regular . 

Park brown . 


00287 
0-8278 
0-9249 
0 0260 


160-4 

181-2 

185-7 

154-5 


The oil varies from light amber to dark brown in colour, 
and was formerly used for currying leather and as an 
iliuminant. Of all the fish oils “ menhaden ” is said to 
be the best for use in paint manufacture, and when mixed 
with 25 per oent. ol linseed oil and a “ drier ” gives 
excellent results. It is also used as a lubricant and for 
tempering steel. Menhaden oil oan replace linseed oil 
in the production of printing ink and in the manufacture 
of patent leather.—N. C. A. 


Patents. 

Fertiliser containing nitrogen and phosphoric acid in a 

water-soluble form; Manufacture of a - from 

nilrolim (crude calcium cyanamiie). O. Ungnado and 
E. Nolte. Ger. Pat. 268,882, July 25. 1912. 

The crude calcium cyanamido is treated with a mixture 
of phosphorio and sulphuric aoid".—A. 8. 


Fertilisers; Production of -. E. C. R. Marks, London. 

From Electric Smelting and Aluminium Co., Sowaren, 
N.J., U.8.A. Eng. Pat. 2486, Jan. 30, 1913. 

See Fr. Pat. 454,336 of 1913; this J.. 1913, 878.—T. F. B. 

Dicalcium phosphate ; Process for producing -. E. C. 

R. Marks, London. From Eleotrio Smelting and 
Aluminium Co., Sowaren, N.J., U.S.A. Eng. Pat. 2488. 
Jan. 30, 1913. 

See Fr. Pat. 464,056 of 1913; this J., 1913,878.—T. F. B. 


Fish-scrap fertiliser industry of the Atlantic couet (V.S.A.). 
J. W. Turrentine. Bufl. U.8. Dept. Agrio. No. 2, 
Bureau of Soils, Deo. 27, 1913. (See also this J., 1914, 


Obtaining products [oils and a fertiliser] from sewage sludge . 
Eng. Pat. 1664. See XIXu. 


The fish-scrap industry is centred round Chesapeake 
Bay and comprises about 40 factories employed in con¬ 
verting the " menhaden " fish into manure and collecting 
the oil. The actual fishing takes place from April to 
November or Deoember. A specimen of this uih on 
analysis was found to contain: water, 77-160, and oil, 
3-914 per oent 12,000 to 16,000 fish give 1 ton of dried 
sorap and the 900,000,000 caught annually produce 
70,000 tons of dried sorap. The yield of oil varies mainly 
with the season of the year: in the spring no off may be 
obtained, whereas in the autumn 1000 fish may give 
12 to 16 gallons. In lOOtfhe average yield at the Rhode 
Island factories was 6-76 gala, per 1000 fish. The moisture 
and oil are expressed from the fish (previously oooked 
by the aid of rteam) by means of a continuous action- 
press. The scrap is finally dried by hot air in a revolving 
arum 30 to 40 ft. long by 6 & diameter, through which 
the material puses oentinuBuriy, emerging with a moisture 


XVII.—SUGARS; STARCHES; GUMS. 

Sugars; Differences in the analysis of raw -. F. 

Saohs. X. Ver. deut. Zuokerind., 1914, 144—167. 
The author has collated the results of analyses, made 
in each case by about 30 British and Continental chemists, 
of 22 first os second produot beet sugars. The ratio of 
ash to organio non-sugar in the different samples ranged 
from 1-6 to 2-2, save m one, probably abnormal sample. 
Of the polarisation values (663 in number), 61-2 per oent. 
differed from the mean for the sample by less' wan 0-2 
per oent., and the results were practically as accurate with 
the second as with the first products. The values -for 
invert sugar (in most esses trees or nO) generally agreed 
very well, Of the ash-oontents, (4 per seat. M4 not 
differ from the mean log the simple % more than 0-08 
pgr Milt, i m result* were rather mere niwnti wttk 
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the flwt than with the seoond products. Small quantities 
of laflnose were found in some ohm, bat the results were 
often very discordant.—L. E. 

Mamutia; Btle of -in the oarbonatatim frocsss \of 

tumor manufacture]. H. Pellet. Intern. Sager. J., 
nu, It, 77. 

t annexe introduced into sugar Juioo by the uae of impure 
ettone eenaee various difficulties, chiefly in increasing 
the amount of inoruetation in the effeot evaporators (this 
J., 1814,154). When in the oane or the beet faotory it ie 
impossible to obtain a material free from magnesia, car- 
bonatation should be stopped at an alkalinity of 0-S—0-6 
grm. CaO per litre, and the juioo Altered. At this point 
practically all the magnesia is insoluble, whereas if the 
operation be continued" a greater or loss amount passes 
into solution.—J. P. 0. 

Sugar manufacture; Use of bagasse carbon for decolourisation 

tn white -. W. Claoher. Intern. Sugar J., 1914, 

18, 64-66. 

Bagasse carbon is stated to possess considerable de- 
oolouriaing power. It is preferably used at two different 
stages of sugar manufacture, viz., as soon as feasible after 
the juice leaves the mill, using as Ane a powder as oan 
be worked (the carbon separates in the scums); or 
after concentration to syrup before entering the vacuum 
pans, the syrup being run through a oistern, similar to the 
type used in roffneriea. After use the carbon may bo 
revivifled by heating as in the oase of animal charcoal, and 
when finally spent may be utilised as fuoL—J. P. 0. 

Carbohydrates ; Picrale colourimetric method for the deter¬ 
mination of -. W. M. Behn and F. A. Hartman. J. 

Amer. Chem. Soo., 1914, 86, 403—409. 

The authors recommend, for the rapid determination of 
sugars, measuring the depth of colour produoed by heating 
under standardised conditions with a solution of picric 
acid rendered alkaline with sodium carbonate: the use 
of sodium hydroxide is inadmissible owing to the decom¬ 
posing aotion on the sugars. The oolour produoed is com¬ 
pared with that of standards prepared by treating a 
pure sugar under the same conditions. The method may 
be applied to the determination of lactose in milk after 
coagulation and separation of the casein. (See also 
Chapman, this J., 1910, 1413.)~A. S. 

Influence of small amounts of alcohol on fomentation 
in cane sugar eyrup. Cochran and Perkins. See 
XVIII. 

Action of micro-organisms on betaine. Ehrlich and Lange. 
See XVIII. 

Beet lame [as cattle food]. Hitier. See XIX*. 
Patents. 

Sugar and the like; Centrifugal apparatus for separating 

liquids from -. A. Mazzacani, Bologna, Italy. Eng. 

Pat. 14,096, Jane 18, 1913. 

Eon moulding masses of sugar a centrifugal machine is 
provided with triangular vertical wedges attached to the 
Inside surface of the drum, and between the wedgee are 
open moulds or frames held in position by overhanging 
runs at the tope of the wedgee. The upper walls of the 
frames and the rims on the wedges which project over them, 
ate carved to a circle having lie centre in the plane of the 
bottom on at beyond a line connecting the lower comers of 
the frame situated towards title oentra of the drum. Thue 
tike gis m os of sugar formed in the frames are easily removed 
by pulling the tope forward towards the oentre of the dram. 
When the wedgee are removed the machine operates as an 
ordinary centrifugal drainer.—J. V. B. 

IMhiref an d decolourising liquids, especially sugar 

rotations; Process for -. F. TtomAm.. tv, p.t 

48UM, Ana jo, this 

B*fl«.m86«JM(7af»13;thieJ H I*H,U{UJB.S-.B. 


Saccharine juices from eaochariferoue piculs ,< Bxtraetim 
process am apparatus for obtaining —. Masohlneo- 
u. Werkseugfabrik Akti-Oes. worm. Aug. Pasehsm, 
Fr. Pat 468,726, Sept 16, 1918. Under Int Conv., 
Sept 16, 1912, Feb. 20 and 21, 1918. 

Sex U.S. Pat1,077,298 of 1918 i this J,, 1918,1128,—T.F.B. 


XVIII.—FERMENTATION INDUSTRIES. 

Malt; Formation of colour and aroma in curing ——. 

T. Longer. Z. ges. Brauw., 1914, 87, 90—68. 

For the production of dark aromatic malt it is e sse nti al 
that the grain should not be dried to a high degree on the 
top Aoor. The ourvea repreaenting variations in the 
moisture-oontont of the grain on the top Aoor. and the 
relative humidity of the superincumbent stratum of air 
aro parallel, being similarly affected by any irregularity 
of the air ourrent. The author gives a short account of 
recent work on the aotion of amino-acids on sugars and 
the signiAoanoo of this aotion in respect of the formation 
of colour and aroma during the curing of malt (qp. 
Matthews and Lott, this J., 1908, 868; Ling, ibid. 1084; 
Maillard, ibid. 1912, 144 j Lintner, Z. ges. Brauw., 1912, 
554).—L E. 

Malt extracts; Determination of the diastatic power of -. 

A. Monnier. Ann. Chim. analyt., 1914, 19, 61—64. 
Commercial malt extracts contain Urge quantities of 
reducing sugars, henoe in determining the diftststic power 
by Lintner’s mothod it is necessary, in addition to the 
usual quantity of 6 c.o. of Fehling’s solution introduoed 
into each test-tube, to add quantities of Fehling'a solution 
corresponding exactly to the reducing sugars present in 
the different amounts of the malt extract solution plaoed 


ion plaoed 


a diastatic power of 100 (Lintner) wi 1 produce 77-8 gras, 
of maltose from starch in 1 hour at 18° C. Commercial 
malt extraots, of which 10 grms. prodnoe from 10 to 16 
grms. of maltose may be considered very rich in rtintsss | 
oxtraots yielding from 6 to 10 grms. of maltose are fairly 
active, whilst those giving less than 3 grats, are un¬ 
satisfactory.—W. P. 8. 

feast; Nitrogenous nutrition of pressed -. H, I. 

Waterman. Folia miorobioL, Hollind. Beltrage sur 
ges. Mikrobiol. 2, Heft 2. Chem. Zentr., 1914,1, 48 4 
486. 

The nutrient solution used oonsistod of a solution in top- 
water of: gluoose (anhydrous) 2, KH.PO, 0-2, and 
MgSO, 0-1 per oent., and in most oases 0-1 per oent. at the 


nitrogenous compound. After sterilising for 10 mins, at 
120° C., the solution wss inoculated with a pure euttnre of 
pressed yeast and kept at 30° C. No growth took ftaoo 
in the absenre of a nitrogenous oompound. Growth took 
place in presence of nitrogenous oompound) iff many differ¬ 
ent types, but especially with aliphatio amines, aromstio 
amines with amino-groups in the stde-ohain, ammonium 
ohloride, and ammonium nitrate. Potassium nltrato,sodinm 
nitrite, nltro-methane, and the oompound, CfCgjOHJ.NOs, 
proved unsuitable as sonroes of nitrogen for the yeast 
No growth ooeurred in the pressure of amides of non- 


nitrogenous aoids except in eases (e.g. urea, foraamide, 
etc.) where these reacted with water to yield Memento. 
Amides of amino-adds, such as saparagln, aspartjc sold, 
hippurio add, a-aminoeinnamic add amide, gavefavoorahle 
results.—A. 8. 

Invertors; Chemical constitution of -> I. J. M- Nelson 

and 8. Bora, J. Amer. Chem. ffoo., 1914, 80, JW— 
403. 

IrvERtASX was pressed bom 200 lb. of pe ss sid yeast, 
which was allowed to autolyse in praesaoe of toluene, the 
resulting liquid being flfeeredend we eaayme precipitated 
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O* * nil quantity of an added electrolyte (sodium 
chloride, poteenum acetate, or acetic acid). Xhe final ' 
product (about 200 gran.), after drying in a vacuum over 
sulphuric arid, gave the biuret, Miuon, and xanthoproteic 
reactions for proteins when sufficient material was used: 
the moat active preparation had an activity of ± 0°«*37 
mins, at 37° 0. (see this 3 ., 1890, 816, 1049), contained : 
ash 0'9, N 1-3 and P 0-3 per oent. the aqueous solution 
did not coagulate on heating, gave no preoipHate with 
phoepbotungstio acid, mercurio acetate or lead acetate, and 
the ensyme oould not be salted out by ammonium sulphate, 
magnesium sulphate, or sine sulphate. Yeast gum was 
prepared from the invertase by SaUtowski’a method (this 
J., 1894, 411; 1901, 489) i It contained phosphorus, one 
sample showing 0-32 per oent. and another, not quite so 
pure, 0-23 per cent. An acetyl derivative (acetyl value 
42.5—44-4 per cent.) of the gum, prepared by the action of 
acetyl bromide or of a mixture of acetic anhydride and 
sulphuric aoid, contained 0-25—0-31 per oent. P; among 
tho products of hydrolysis of the acetyl derivative were 
mannose and dextrose. After hydrolysis of the invertasc 
with 10 per cent, sulphuric acid for 4 hours, the solution 
gave preoimtatea with phosphotungstic acid and mercuric 
acetate. The protein isolated from these precipitates re¬ 
presented only a small proportion of the nitrogen content 
of the invertase; it was free from phosphorus, soluble in 
water, did not reduce Folding's solution, and gavo a 
strong biuret reaction. Invertase is not destroyed by the 
action of trypsin (Wroblcwski, J. prakt. Chom,, 1901, 84, 

1; this J., 1901, 1009), diastase (Mathews and Glenn, 

J. Biol. Chem., 1911, 9, 29; this J., 1911 439), ptyalin, 
pancreatic amylase, or castor bean lipase.—A. 8. 

Enzymes; Chemical competition and formation of -. 

X. Influence of temperature and aeration on the forma¬ 
tion of invertase. H. Euler and H. Cramdr. Z. physiol. 
Chem., 1914,89, 272—278. (See this J., 1014, 97.) 

Thk formation of invertase in living yeast when the latter 
is kept in nutrient sugar solutions proceeds more rapidly 
at 16° than at 39° C. and is not aoceleratod but rather 
retarded by vigorous aeration.—J. H. I.. 

Maltose of beer yeast; Conditions of activity of the -. 

III. The nature of the different kinds of inhibition of 
enzymic action. L. Miohaelis and P. Kona. Bioohem. 
Zeitc., 1914, 60, 82—78. (Sec also this J„ 1913, 442, 
1123; 1914, 37.) 

Th* inhibitive influence whiuh some compounds exert 
On the activity of enzymes may be due either to a diminution 
of the velooity-oonstant of the enzymio hydrolysis, or 
to affinity, and consequent combination, between tho 
inhibiting substance and the ensyme. From a study 
of the influence of various substances on the kinetics of 
the decomposition of a-methylgluooside by yeast extract, 
tile author concludes that sodium ohloride, sodium nitrate 
and glyoerol inhibit the prooese by lowering the velooity- 
oonstant of hydrolysis, whereas dextrose and lithium 
ohloride act simply by combining with the ensyme and 
thus reducing the active concentration of the latter. Mo 
inhibition is produoed by lssvuloae or fl-methylglnooside. 
The affinity of dextrose for tho ensyme is about 5 times 
pester than that of a-methylgluooside itself.—J. H. L. 

Invertase action; Different came* of inhibition of -. 

L. Miohaelis and Hi Pechstein. Bioohem. Zeita., 1914, 
80s 79—90. (See preceding abstract.) 


they lower the velodty-oonetant of its hydrolytic action. 
Maltose, laotose and /S-methylgluooside neither possess 
any affinity for invertase, nor do they affeot its activity 
in any way. It appears therefore that a hydrolysable 
sugar (d ti soch ari de, glueoaide) whioh is not decomposed 
- by invertase has no affinity for this ensyme. The com¬ 
bination Of invertase with a hydroly sa ble sugar is accord¬ 
ingly the necessary and sufficient condition far the 
faydrotysfaef the Utter— 3, H. L. 


Fermentation; Alteration of (Is concentration of hy d reyen 

torn during -. H. Liters. Z. gw. Brenw., 1914, 81, 

79—82. (See also Wm slander, this J., 1914,212.) 

Tin per oent. solutions of sugar containing small quantities 
of nutrient salts, and pos e ea ri ng a concentration of hydrogen 
ions (p„=5-47) approximately the same as that of 
brewery worts before fermentation, were fermented with 
yeast (5 gnus, per litre) at 8° and at 26° C. A 10 per oent. 
sugar solution containing no salts was similarly fermented 
at 25° C. In all oases a considerable amount of aoid was 
formed, and practically the same final concentration of 
hydrogen ions was attained {p B —2-W —2-73). Another 
sugar solution, of which the oonoentration of hydrogen 
ions had been raised to this value by addition of lactic 
acid prior to fermentation, underwent only a slight 
increase of acidity during fermentation (final value of 
Ph=2'51) j the degree of attenuation attained in this 
oaeo was however only 39-6, oompared with 87-3 and 60-7 
in tho other cases. It appears therefore that in the 
fermentation of sugar solutions, with or without salts, 
and at widely difleront temperatures, the yeast always 
tends to produoe the same final oonoentration of hydrogen 
ions, independent of the initial value of this factor. An 
experiment with brewery wort (j> 8 =5-11) gave somewhat 
different reeulta,- the oonoentration of hydrogen ions 
increased to 3-07 and finally diminished again to 
Ph—4-00.—J. H, L. 

Fermentative equilibria; Resumption of hydrolysis or 
synthesis in consequence of alterations made in the com¬ 
position of the mixture. E. Bourquelot and M. Bride! 
Comptos rend., 1914,158,208—209. 

After equilibrium has been attained in solutions con¬ 
taining dextrose, aloohol and giueoside in presenoc of 
the corresponding enzyme (emulsin or a-giuoosidase, 
see this J., 1913, 251, 378, 456, 762) further synthesis 
con be induoed by addition of more sugar, or on the other 
hand further hydrolysis may be provoked by the removal 
of sugar, for example, by addition of yeast, and in foot 
continued fermentation of the sugar will lead finally to 
the hydrolysis of tho whole of tile gluooside originally 
present. It is very probable that in germinating plants, 
the living cell, acting as the yeast in the authors’ experi¬ 
ments, oonsumes the products of hydrolysis of the reserve 
food-etuffa, and thus renders possible the continued and 
complete hydrolysis of the latter by the same enzymes 
which previously offectod ihoir synthesis.—J. H. I.. 

a-Mcthylgalactoside; Biochemical synthesis of -. H. 

Hbrissey and A. Auhry. Comptee rend., 1914, 168, 
204—200. (See also Bourquelot and others, this J., 
1913, 251, 378, 468, 762.) 

Tick authors, finding that a-methylgalaotoside is very 
slowly hydrolysed by maceration juice prepared from 
bottom fermentation yeast, attempted to synthesise it 
by means of the same agent. A solution containing 
95—100 gnus, of galactose, 2 litres of yeast maoeratioa 
juioe, 1-5 litres of pure commercial methyl aloohol (99-5 
per cent.) and sufficient water to make up the liquid to 
10 litres, was left for 4 months in presence of toluene. 
From 5 litres of the produot about 1 grm. of s-methyl- 
galactoeide was iaolatod—J. H. L. 

Cane sugar syrup; Influence of small amounts of ethyl 

alcohol on fermentation in-. C. B. Coohran and 

J. H. Perkins. J. Ind. Eng. Chem., 1914, 8, 141. 
Syrovs of sp. gr. from 1.2112 to 1-28 at 20°d were made 
by dissolving granulated cane sugar in warm water, 
varying quantities of aloohol (up to 5 per oent. by voL) 
were added, and -fermentation tests with yeest (staoh- 
mann’s yeast oake) were made at 31°—32° U In p rese n ce 
of quantities of aloohol up to 1 par oent, fermentation 
was markedly accelerated; 1-25 per cent, had little 
influence and higher percentage* retarded fom e n t a tio n. 

—'A. S. 

Wines and fermented beverages; Det ermina t io n of total 

solids in -. P. Malvesm. Ann. Ohlm. anabt., 

1914,18,82-65. 

To obtain th* total solids free from graced, 88 sue, el 
the wine see evapemted at frtP C. to 6 pasty oawmnee 
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in a flat bottomed flask aonnootad with an i exhaust pump. 
The temperature ii than tailed to 160* C., a current of 
•team named through the Seek for 1 hoar and the residue 
dried at 100° C. lor 10 minutes, the low pressure being 
mihttahwd throughout.—'W. P. S. 


Artn i Action of micro-oro anit rne on -. F. Ehriioh 

and F. Lange. Y Ver. dent. Zuokerind., XBU, 188-171. 
tn ammonia formed in the bioohemioal decomposition 
of betaine cannot be detected in moet oaeee (eee this J., 
1918,986). It ie now found, however, that if the decompo¬ 
sition is effeoted with PenidUiun glaveum, Aepergiuue 
higer, or certain allied organism!, an appreciable quantity 
of ammonia oan be detected in the culture liquid. It le 

in^fcSTtreatment of the tSainJ in molaaaoe ancPvinasso. 

—L.E. 


Patents. 

Rrewere' worte; Commenting of -. W. T. Ramsden, 

London. Eng. Pat. 3064, Feb. 6,1913. 

In apparatus where the wort is heated to temperatures 
above 220° F. (104° C.) in a closed vessel, the lower part 
of which is steam-jacketed, a rouser, having flexible 
blades working olose to the walls of the vessel, is provided 
with the objeot of maintaining the wort in circulation and 
preventing the formation of a scale of caramelised wort 
on the hot parts of the vessel—W. P. S. 

Producing lactic acid from watte doughe of cracker or bitcuit 
bakeriet. Eng. Pat. 14,479. See XIXi. 


XIXa.—FOODS. 


Cassia in mitt; Rapid method for determining -. W. O. 

Walker. J. Ind. Eng. Chem., 1914, 6, 131—133. 
The method of titrating with alkali after addition of 
formaldehyde, reeommenoed by Richmond (this J., 1911, 
148) for the determination of total protein in milk, oan 
also be used for the rapid determination of casein : using 
10 o.o. of milk, 1 c.o. of if/9 alkali—1-63 per oent. of 
■casein.—A. S. 


Peptone. I. A. Bernard! Bioohem. Zeits., 1914, 60, 
66—61. 

Bt heating a solution of Witte's peptone for several hours 
with freshly prepared eupric hydroxide, a blue solution 
was obtained which after nitration, concentration, addition 
of alcohol and purification of the preoipitete thus formed, 
yielded a compound corresponding to the .formula 
CnH M N, t O),CuS. By dissolving this in water and 
treating ft with hydrogen sulphide the oopper was removed, 
and the subetanoe, C 4 .ia,,N 14 0 1 |S. obtained which 
appeared to possess fairly definite chemical characters 
different in eome respects from those of the original peptone. 


Bone acid. narmaBy petted in, or added to, foodetnffi ; 

Sapid determination of -. G. Bertrand and H. 

Agulhon. Comptes rend., 1914, 158, 201—204. (See 
also this J., 1910,376; 1914,105). 

The oolourimetric method previously described (Joe. eit.) 
has been applied to a number of foodstuffs and the results 
are tabulated. The quantities of boric acid found, ranged 
downwards from 0*12 grm. per kilo, of dried material 
In carrying out the oolourimetric method the dfttfllation 
df the methyl borate should be inoluded, as otherwise the 
method.ii aeareely of mote than qualitative value.—J. H. L. 


Bark add in foodt and other mbetancee; Determination 
of -• Jay. Comptes rend., 1914, 1M, 867—368. 


SmeitRQ a method described previously o 
M*9gwi. j tobaoeo, 6>M4grin, j the ashulaweet okeel 


note, 8 0 grms. Borio aoid ie, therefore, widely distributed 
sad is absorbed from the soil by vegetables. The author 
" of opinion that borio aoid is not assimilated by animals 
when taken in email doses.—W. P. S. 


Linaeed; Rate of liberation of hydrocyanic acid from -. 

S. H. Coffins and B. Blair. Analyst, 1914, ft, 70—74. 


The samples were digested with water, with and without 
acids, etc., and the volatile products were expelled by a 
ourrent of hydrogen at 46° a at the rate of 10 litres per 
hour. The hydrooyanio acid wm reoaived in dilute sodium 
hydroxide-solution, and cyanides were oolourimetrioaQy 
determined therein by the Ftoeeian blue test. A sample 
of Calcutta linseed yielded 0-38 mgrm. of hydrooyanio acid 
per grm. when treated with water, naU of the amonnt being 
emitted in 46 mine., whilst an aqueous solution of hydro¬ 
oyanio aoid yielded half the total amount in 26 mins., and 
from 98 to 99 per cent, in 3 hours. On acidifying the 
linaeed with hvdroohlorio acid (Af/100) the aotion of the 
enxyme was inhibited, and the same effect was produced 
by the addition of pepsin and rennet in aoid sedation, 
Even N1 1000 aoid checked the rate of liberation of the 
hydrooyanio aoid. From these results it appears that 
linseed oannot under ordinary conditions produce hydro¬ 
oyanio aoid when given to non-ruminant animals, owing 
to the notion of the aoid in the stomach. In the ease of 
ruminants any small quantities of hydrooyanio aoid formed 
during rumination would probably escape into the air, 
so that there ie little ohanoe of mil-grown cattle being 
poisoned by dry linseed or linseed oake. As regards the 
use of linseed mash for oalves the mode of preparing the 
mash is on important factor. Linseed that has lean 
heated with a large volume of water at 106° G. for 30 mins, 
ie no longer capable of yielding hydrooyanio aoid, hot 
beating the mash at 60° C. only slightly onoeks the aotion 
of the enzyme, whilst at 90° C. the oyanogenetio action is 
nearly inhibited. On the othor hand if dry linseed be 
heated for 30 mins, at 100° C-, the subsequent evolution 
of hydrooyanio aoid is increased. Fine grinding of the 
seed in a mortar also results in inoreased liberation of 
hydrocyanic aoid. Where oalves have died from pnusio 
aoid poisoning the explanation appears to be that lamps 
were formed in heating the linseed with water at 100° C., 
that only a little hydrooyanio aoid wee then liberated in 
the presenoe of a small quantity of water, and that when 
subsequently the lumps were braked up in the stomach 
of the calf, the hydrooyanio aeid mechanically enclosed in 
them was quickly liberated. Removal of oil concentrates 
both enzyme and gluooside, and, henoe, linseed oaks is 
liable to be more poisonous than the original linseed. 

—C.A.M. 


Beetroot learn [as cattle food]. H. Hitler. Bull Soo. 
d’Encour., 1914, 181, 67—78. 

The storing of beet leaves and tops in silos for use as cattle 
food is reoommended. According to SaiUtrd (Conftreaoes 
k la SooMM induetrielle do St.-Quentin et de l’Aieue, 
March 5, 1911) the total oast would be 2-3 francs per 
metric ton (Is. IOd. per ton), and the oomposition of the 
fodder (calculated on the dry matter) would bo: proteins, 
18-81; non-nftrogenous substances, other than cel lu los e , 
62-38; end oelluloM, 18-81 per oent. Beet leaves oontain 
about 3 per oent. of oxalic sold (referred to the dry matter), 
partly in the free state, hence the ration should be previ¬ 
ously mixed with a suitable amount of calcium oerbonate. 
Baonelier (La Suorerie Indigtae, 1913, 488) olaims to have 
obtained good results in feeding oattie and sheep with a 
mixture of equal part* of beet leaves and tope and distillery 
pulp to which some grain was added, the ration having the 
following composition: water, 72-16; nitrogenous sub¬ 
stances, 3-73; fat, 0-98; carbohydrates, 10-20 j oeUakne, 
2-27; and ash, 10-67 per oent. Mixed rations such as 
tins may be preserved by means of the ferment “ lseto- 
pulpe,” the results bring similar to those previously 
observed with beet slices (this J., 1910, 1027} and the 


Piorate colourimetric method for file determination of carbo- 
hydrate*. Dehn and Hartman. See XVIL 
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Cl. XIXe.—WATER PURIFICATION; SANITATION. 


[Match 16, 1914. 


PATENTS. 


Lactic acid from watte doughs of cracker or biscuit bakeries ; 

Process for producing -. E. Saxe, New Y ork. Eng. 

Fat 14,479, June 23, 1913. 


The refuse dough from bisouit making, both raw and 
scorched, consisting of flour, sugar and milk is boiled with 
water until the starchy matters are dissolved ; the starch 
is then converted by boiling the solution with dilute 
sulphuric acid, a lactic ferment is added and the liquid 
fermented at a temperature of 38° C., with the addition 
of lime to neutralise excessive acidity. The fermented 
solution is concentrated and the lactic acid liberated by 
adding sulphurio acid, filtering and concentrating. 

-J. F. B. 


Preservatives for raw, fresh, or green foods. S. Rosenbaum, 
TJjviddk, Hungary. Eng. Pat. 16,309, July 16, 1913. 

A mixture of alum, 46 to 50, ground mustard seed, 
30 to 36, and salicylic acid, 16 to 25 parts by weight, is 
sprinkled into vessels used for storing such substances as 
cucumbers, peas, beans, etc., before the vessels are closed. 

—W. P. 8. 


Grain; Milling of -. E. Zappert, London. From 

F. A. V. Klopfer, Drcsden-Leubnitz, Germany., Eng. 
Pat. 20,115, Sept. 5, 1913. 

The grain is passed through a series of disintegrators 
surrounded by sieves of gradually increasing degrees of 
fineness; the grist from the first three disintegrators is 
conducted, separately, to sieves, the portion which does 
not pass through each sieve being transferred to the next 
disintegrator in the aeries.—W. P. S. 


Grain ; Method of treating washed or damped -. C 

Jaquet, Strasburg, Alsace. Eng. Pat. 20,787, Sept. 15, 
1913. 

To attain uniformity in the degree of humidity of washed 
or damped grain, the latter is subjected to a current of 
air or other gas, whilst passing from the supply bin to the 
milling apparatus.—W. P. S. 


Agar; Purification of -. F. Steinitzer. Ger. Tat. 

269,088, July 26,1912. 

Solutions containing alimentary substances and agar, 
e.g., meat broth-agar, become turbid on long standing, or 
when repeatedly heated, owing to the presence of oalcium 
and aluminium salts in the agar. These compounds may 
be precipitated by treatment with alkali or alkaline salts, 
especially sodium phosphate, but if an agar solution be 
so treated the insoluble aluminium or calcium compounds 
remain to a considerable extent in colloidal solution and 
cannot be separated by filtration. According to the 
present patent the agar is moistened with a quantity of a 
solution of sodium phosphate or oarbonate insufficient to 
cause notable swelling, and is then dried first in the air 
and later at 100°—110° C. On subsequently dissolving 
in hot water (with addition of some hydrogen peroxide to 
bleach the agar), the calcium and aluminium compounds 
do not go into colloidal solution, and may be removed by 
filtering, oontrifuging, or the like.—A. 8. 


Milk; Process for making desiccated -. C. H. Camp! ell. 

IV. Pat. 462,973, Sept. 25, 1913. Under Int. Conv., 
Oct. 7, 1912. 

See U.S. Pat.1,070,781 of 1913 ;this J., 1913,921.—T. F. B. 


XIXb.—WATER PURIFICATION; 
SANITATION, 

Carbon monoxide ; Laws of absorption of - by blood in 

vivo. M. Nidoux. Comptes send 1914, 158, 363— 
365. 

Results of experiments on the absorption of carbon 
monoxide by blood in vivo show that practically the same 
results are obtained as when the experiments are oarried 
out in vitro (see this J., 1914, 99). In the case of dog’s 
blood the reaction constant, K, was found to have a value 
of 0-00316. When an animal breathes air or oxygen con¬ 
taining a quantity of carbon monoxide insufficient to cause 
death, the carbon monoxide is absorbed by the blood up 
to a certain limit which cannot be exoeeded. Oxygen is 
capable of displacing carbon monoxide from blood, and 
the administration of oxygen is, therefore, essential in 
cases of carbon monoxide poisoning.—W. P. S. 

Patents. 

Water; Method of and means for purifying [removing 

free chlorine from] -. T. Goldschmidt Akt.-Ges., 

Essen-on-the-Ruhr, Germany. Eng. Pat. 23,569, Oct. 
17, 1913. Under Int. Conv., Nov. 8,1912. 

The water is passed through a layer of filtering material 
consisting of a mixture of 1 part by weight of powdered 
iron, aluminium, or tin and 10 parts of sand. This mix¬ 
ture may be regenerated or revivified, when necessary, by 
treating it with dilute hydrochloric acid to remove the thin 
films, probably of oxides or hydroxides, which are formed. 

—W. P. 8. 

Water-sterilising tank. S. Held, Assignor to The Held 
Co., Chicago, HI U.S. Pat. 1,085,678, Jan. 27, 1914. 
The tank contains superimposed annular ohannels whose 
radii beoome greater in tho downward direction. Water 
admitted at the top of the tank runs from channel to 
channel, and is discharged from an outlet at the bottom. 
In the channels are perforated tubular members com¬ 
municating with a supply of compressed ozonised air. 

—T. St. 

Sewage sludge; Process for obtaining products [oils and a 

fertiliser] from -. J. Noad and Oil Shale Products, 

Ltd., London. Eng. Pat. 1664, Jan. 20, 1913. 

Presses sewage sludge is distilled at a temperature of 
from 400° to 600° F. (204° to 260° C.) in a retort suoh 
as that described in Eng. Pat. 18,433 of 1909 (this J., 1910, 
1448). Water or steam may be admitted to the retort 
during tho distillation. The fatty and oily matter* 
distilling over are separated from the condensed water 
and the aqueous portion of the distillate is added to the 
residue discharged from the lower part of the retort, the 
mixture thus obtained forming a fertiliser. Dilute 
sulphuric acid may be added to the distillate in order to 
convert the ammonia into ammonium sulphate, or the 
acid may be added to the raw sludge.—W. P. 8. 

Liquids [sewage effluents]; Apparatus for the aeration and 

gasification of -. T. K. Irwin, London. Eng. Pat. 

1925, Jan. 23,1913. 

The effluent is conducted into a centrifugal drum having 
a porous outer wall through whioh the liquid is forced. 
Tins outer wall may consist of a series of layers of per¬ 
forated plates or gauze with a layer of sand on the inside, 
or a porous medium like cement or unglazed porcelain 
may do used j an inner layer of sand is also employed 
in the latter ease. Means are provided for the intro¬ 
duction of air or suitable reagents into the liquid in the 
drum and for removing and renewing the inner layer of 
sand—W. P. 8. 


Soup; Procsss for making a solution of substances with the 

odour and taste of -. Andomache Dorrgemtise und 

Conserven-Fabrik Luithlen nnd Neumann. IV. Pat. 
463,105, Sept. 30, 1913. 

See Eng. Pat. 22,052 of 1912’; this J., 1918,621.—T. F. B. 


ids; Apparatus for the aeration and gasification of -. 

K. Irwin, London. Eng. Pat. 3526, Feb. 11, 1913. 
Addition to Eng. Pat. 1925, Jan. 23, 1913 (preceding). 
Means for supplying solid or liquid material to the centri¬ 
fugal drum, and for removing solid material from the 
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wall* of the latter , an carried or supported by the central 
shaft of the dram. Devioet an deeorlbed tor maintaining 
a difference in speed between the dram and the oieaning 
apparatus.—W. P. 8. 

'Dieinfectante ; Preparation of —-. J. J. Balthasart, 
.Brussels. Eng. Pat. 1911, Jan. 23, 1913. 

On part of a 20 per cent, solution of hard or soft soap is 
emulsified with 3 parte of a mixture of tar oils containing 
phenol, eteeol, and the like, both preferably heated to 
.50' C. Formaldehyde or analogous substances may also 
be added.—W- P. S. 

Refuee-deetructor. H. N. Leask, Egremont. U.S. Pat. 
1,088,445, Jan. 27, 1914. 

fin Eng. Pate. 22,137 of 1909 and 7458 of 1910; this 
J„ 1910, 1267.—T. F. B 


. . XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Strychnin? ; Determination of - in the pretence of 

guinine. C. Simmonds. Analyst, 1914, 39, 81—83. 
The method is based upon the faot that a 4 per cent, acid 
solution of potassium fcrrooyanide precipitates stryohnine 
much more readily than quinine. Slight simultaneous 
precipitation of quinine invariably occurs, but the quantity 
is small in tho absence of excess of ferrocyanide. The 
mixed alkaloids from t.g. 50 c.c. of “ syrup of iron phosphate 
with quinine and stryohnine ” are weighed and dissolved 
in 50 c.c. of 20 per cent, sulphuric acid, and the solution 
treated with 5 c.c. of 4 per cent, ferrocyanide solution, 
added drop by drop, with continual stirring. After 
a few hours, the precipitate is collected and lightly washed 
with 3 successive portions of about 3 c.c. of 5 per cent, 
sulphuric acid, then transferred to a funnel by means of 
about 10 o.c. of 10 per cent, ammonia solution and water, 
and extracted successively with 15,10, and 5 o.o. of chloro¬ 
form. The united extracts are shaken with 30, 10, and 10 
o.c. of 20 per oent. sulphuric acid, and the precipitation and 
extractions repeated until the chloroform extracts are 
again obtained. The chloroform is then evaporated 
(with the addition of a little alcohol at the end to prevent 
spurting), and the residue of strychnine dried at 100° C. 
and weighed. If desired the quinine may be determined 
in an aliquot portion of the filtrate by precipitation with 
ammonia and extraction with chloroform. It is essential 
that not muoh more than 0-1 grm. of strychnine should 
be,present in 60 c.c. of the acid; otherwise separation 
of strychnine sulphate may occur.—C. A. M. 

Purine? XIV. 2.8 Dihydroxy- 1 .1 Si-trimethylpurin?, an 
■ ieomeride of caffeine and 2H-dihydrozy-\.1 -dimeikylpurine, 
on ieomeride of theobromine. C. O. Johns. J. Biol. 

. Chem., 1914,17, 1—7. 

2.8-DmYDEoxy-1.7.9-TRrMETKYLptJRiNX, m. pt. 240° C., 
was-' prepared by alkylating 2.8-dihydroxy-1.9 dime- 
thylpurine with dimethyl sulphate. It is more soluble in 
-water than caffeine and, unlike the latter, does not give a 
'purple oolouratkm when evaporated with chlorine water and 
the residue moistened with ammonia. 2.8-Dihydroxy-1.7- 
dimethylpurine, prepared in the same wav from 2.8- 
'dihydroxy-Idnethylpurine, crystallises in aoioular prisms 
frqm water and chars below 320° C. On further methylation 
it is converted into 2.8-dihydroxy-1.7.9-trimethylpurine. 

F. Shot*. 

Bomonataioin and nalalom : Constitution of -. E. 

Wger. Comptes rend, 1914, 188, 186—188. (Bee 
■ also this J., 1912,744.) 

Ths author concludes that homonataldfn, CnH tl 0 1B , has 
'the constitution 

, ho/K / 60 VNoobwchohvcho 


and that hatalola, C„H |4 0,„ which is present with it in 
Natal aloes, has a similar constitution except that-tbs 
group -CH.OH is replsoed by -C,H,OH. Both com¬ 
pounds appear to oontain s pentose moleoule-with a free 
aldehyde group, and both give rise to penta-aoetvl 
derivatives.—J. H. L. 

Lemon oile: Determination of the hydrocarbon content of 

concentrated -. E. B6oker. J. prskt. Chem., 1914, 

89, 199-207. ■ 

Ten c.c. of the oil are measured into a oassia flask and tho 
oitral determined by shaking with freshly prepared sodium 
sulphite solution aooording to Burgess' method (this J., 
1901, 1178). If the amount of undissolved oil is smalt, 
the citral is removed in the same wav from another .5 or 
10 c.c. of the oil. 5 c.o. of the oil freed from oitral are 
transferred to a stoppered funnel of 600—700 e.c. capacity 
containing 600 o.o. of 51 per oent. aloohol (by volume) 
cooled to —2° to 0° C. The whole is thoroughly shaken, 
when the aromatio portions of the oil pass into solution 
leaving the bydrooarbons practically undissolved The . 
funnel is inverted, kept for 8—10 hours in ioe-water sit 
0° 0., oarefully returned to the upright position and 
allowed to stand till the alcoholic portion hat become char, 
which may take from 12 to 48 hours. The alcoholic por¬ 
tion is drawn off and the oil (hydrocarbons) transferred to 
a small measuring cylinder, any drops adhering to the 
funnel being washed down with a little 51 per oent. 
aloohol. Larger quantities of the original ofl ean be 
fractionated at reduced pressure to separate terpenes and 
sesquiterpenes. The citral in the separate fractions is 
determined as above and the undissolved oil from each 
treated with a corresponding volume of 51 per cent, 
alcohol so as to ascertain the relative proportions of 
terpenes and sesquiterpenes.— F. Shdjt. 

Eseen’ial oil); Conetiluente of -. Nopinane, ft-dihydfb- 

linvmtne and carane. F. W. Semmler and J. Feldstein. 
Ber., 1914, 47, 384-389. 

When the hydraxones of oertain ketones are heated with 
Bodium ethoxide, hydrocarbons are produced. Nopinane, 
C,H,„ obtained in this way from nopinone boiled at 
149° C. at 747 mm., had the sp. gr. 0-8611 at 22°/22° C, 
n n = l-48141, and was optioally inactive. P-Dihydro- 
limonono, C xn H I# (prepared from dihydrooarvone) boiled 
at 188°—169° C. at 750 mm., had the sp, gr. 0-8217 at 
21°/18° C„ no = 1-45673, and was optioally inactive. 
Carone similarly yielded oarane, (' n H, 8 , h. pt. 49°—50°.C. 
at 9 mm., sp. gr. 0-8381 at 20°/20°C., Ud= 1-45823 and 
—34°, The characters of dihydroterpinolene pre¬ 
pared from pulegone were; b. pt. 169°—170° C, at 748 
mm, sp. gr. 0-8180 at 22°/21°C., n D = 1-45823. Tana- 
cetane, C,„H 1S , obtained from tanaoetone boiled at 168°— 
157° C. at 747 mm., had the sp. gr. 0-8158 at 22°/21*G, 
and nn=l-44121.— F. Beds. 

Dihydroxydiaminoarsenobenzene [Saimrean] and eilvtr 

Comrmnde of chlorine, bromine and iodine uhth --. 

J. DanyBi. Comptes rend., 1914, 168, 199—201. 
(Seo Ehrlich and Bertheim, this J,, 191% 407.) 

SiBvih chloride, bromide and iodide, when freshly pre¬ 
pared, dissolve in solutions of Ehrlich’s arronobenrone 
hydrochloride (606), but the bromide and iodide only 
dissolve slowly and it is best to dissolve them first in solu¬ 
tions of potassium oyanide. The preparation ot the new 
produots present* no difficulty and istypified in the follow¬ 
ing particular caae:—A solution of silver bromide in 
potassium oyanide solution is added drop fay drop to a 
solution of the arsenic compound. As each drop falls a 
precipitate is formed which redissolves. and the liquid 
beoomes darker in odour and disengages hydrogen oyanide. 
As soon sa a permanent precipitate is produoed, it is re¬ 
dissolved by addition of hydroohlorio acid drop by drop, 
and in this way it is possible to introduoe 1 moL of silver 
bromide for eaofa mol. of arsenobenrone hydroohloride. 
From the eolation that obtained sulphuric aeidpreoipitatee 
the arronobenrone-filver bromide oompoond m the tom 
of an insoluble sulphate; which after being washed free 
Itrem the last tregae of, pp*««idjmq 9 hlorids; sf»d_sreniJs 
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forma * powder varying in colour from orange yellow to 
deep brown according to the quantity of ailver in it It 
diaaolree readily in water rendered slightly alkaline with 
•odium oarbonate. The ohlorine compound! possess the 
least, and the bromine oompounds the moat pronounced 
antiseptic and therapeutio properties. Dihydroxydi- 
aminoarsenobensene may oombme with various proportions 
of silver salts, but certain limits cannot be passed without 
lessening the therapeutio activity of the produots. The 
toxicity of the bromine compound is nearly the same as 
that of dihydroxydiaminoarsenobensene, whilst its steri¬ 
lising power in vitro and in eieo is considerably greater. 
The oompounds of dihydroxydiaminoarsenobensene with 
mercury, gold, and platinum, though rather more active 
than the silver compounds, are less stable and relatively 
much more toxic.—J. H. L. 

Cholesterol; Colourimetric determination of -. A. 

Grigaut J. Pharm. Chim., 1914, 9, 146—149. 
LibbEEHANn's reaction (development of a purple coloura¬ 
tion passing rapidly through blue into mean, when acetic 
anhydride and sulphurio acid are added to a solution of 
cholesterol in chloroform) can be used for the estimation 
of cholesterol. The time required to develop the maximum 
colour, and the length of time thisoolour remains constant, 
depend on the amount of sulphurio roid used. The 
colouration is compared with that given by a standard 
solution of cholesterol, using the same amount of sulphurio 
acid must be used in eaoh oase. The estimation is oorreot 
to within 5 per cent.—T. C. 

Benzoic acid: Simple teat for halogen* in-. E. Wende. 

Apoth.-Zeit., 1914, 29, 157. 

A mixtobe of 01 gnu. of benzoic aoid and 0-5 arm. of 
yellow mercuric oxide is heated in a dry test-tube with 
oonstant turning over a small flame about 1 om. high. 
When the reaction is over, about 10 c.o. of dilute nitric acid 
are added, the whole heated nearly to boiling and filtered. 
The filtrate should not give more than a slight opalesoenoe 
with silver nitrate solution.—F. Shdn. 

Spirit of nitron* ether; Determination of -. D. B. Dott. 

Pharm. J., 1914, 92, 164. 

Thi method for the determination of spirit of nitrous 
ether based on the reaction: 

2C,H,N0,+2K1+H,S0 4 =2C,H,0+2N0+K,S0 4 +I„ 
with titration of the liberated iodine by thiosulphate, gives 
high results, owing to oxidation of nitrio oxide by atmo¬ 
spheric oxygen to nitrogen peroxide, which liberates a 
further quantity of iodine. A simple form of apparatus 
to overoome this defect consists of a bottle fitted with a 
oork through which passes a short length of glass tubing 
raaohing to just below the oork; the stem of a thistle 
funnelslides freely in this tube and reaehes to the bottom 
of the bottle. Four c.c. of potassium iodide solution and 
2 c.c. of dilute sulphurio acid are plaoed in the bottle, 
which is then filled to within 6 c.o. with magnesium 
sulphate solution. Five e.o. of the spirit are introduced 
gradually through the thistle funnel, the bottle is shaken, 
emptied into a dish after 5 mins., and the solution titrated 
with thiosulphate.—A. S. 

Spirit of nitrous ether; Note on an old sample o. —. 

D. B. Dott. Pharm. J., 1914, 92, 164. 

Stout of nitrous ether prepared by the rapid method 
described by the author in 1909 (Pharm. J. (4), 28, 429)— 
addition of a strong solution of sodium nitrite to a mixture 
of aloohol and sulphurio acid and filtering from the pre¬ 
cipitated sodium sulphate—maintains its strength well 
on keeping. A sample which in 1909 was rather over 
the B.P. standard showed 2-S5 per cent. C 4 H 4 NO, when 
reosntly tested.—A. S. 

Biters of chromic acid. H. Wienhaus. Ber., 1914, 47, 
322—331. 

Sfn chromic esters of tertiary alcohols are obtained on 
treating a solution of the aloohol in carbon tetraohknide 
or Ugbt petroleum with an exocss of dry chromic an¬ 
hydride, pouring off the liquid through a filter, and oon- 
oentrating in a vacuum. Primary ana secondary aloohds 
are oxidised by this treatment. The neutral esters of 


ohromio aoid, A,CrO, (where A rep r esents the alcohol 
residue) are formed; they are liquid or crystalline, range 
in oolour from yellow to wine-red, and are soluble in 
ether, benzene, aoetone, and glaoial acetic acid, but 
insoluble in water. They resist hydrolysis by aqueous 
alkalis and baryta, but readily yield the tertiary aloohol 
when warmed with alooholic alkalis. The reaction, whieh 
also takes place with aqueous chromic aoid, may be used 
for the detection of the aoid, and in many oases for dis¬ 
tinguishing tertiary aloohols ; it also serves for the isolation 
of the alcohols. The preparation of the ohromio esters of 
a number of hydroaromatic alcohols is described. The 
esters of a- and 0-terpineol and the p-menthanols resulting 
from their catalytio hydrogenation were somewhat 
unstable, and could not be obtained crystalline. Methyl- 
fenohyl chromate, m.pt. 130° C. (with decomposition), 
[a] Li red-—30-0° in osrbon tetraohloride or light petro¬ 
leum, formed red crystals, stable in absence of light; 
ethylfenchyl chromate, [a] 1.1 red — + 22-5, decomposed 
on heating; methylbornyl chromate formed light orange 
crystals which decomposed on heating; it was l»vo- 
rotatory in carbon tetrachloride solution ; cedryl ohromate, 
m. pt. 115° C., formed yellowish-red prisms; ledyl chromate 
(from ledum oamphor), m. pt. 92° C., r»l= + 30-0°, 
formed wine-red monoclinic prisms. Mothylborneol pro¬ 
duced a red colouration in carbon tetrachloride containing 
ohromic anhydride, while oamphor did not.—O. E. M. 

Catalytic hydrogenations; The reaction velocities of -in 

presence of platinum black. G. Vavon. Comptes rend., 
1914, 168, 409—412. 

The velocity curves for the absorption of hydrogen in the 
case of substances which oan fix several moleoulea of this 
gas (e.g. limonene), have a gradient which varies con¬ 
siderably with the quantity of catalyst present. Appar¬ 
ently the motal can become fatigued so that its activity 
is sufficient to bring about tho easier stages quite readily, 
but is not enough for the more difficult stages. This is 
more marked on heating the catalyst to temperatures of 
between 300° and 500° O., when its activity can be varied 
and suited to the different stages in a quite regular manner. 
After heating to temperatures above 500° (!. it becomes 
quite inaotive.—W. H. P. 

Determination of the diaetatic power of malt extracts. 

Mcnnier. See XVIII. 

Patents. 

Medicinal preparations containing menthol and formalde¬ 
hyde. C. Buehwald, Diisseldorf-Gerreahcim, Germany. 
Eng. Pat. 15,915, July 10, 1913. 

Menthol (10 parts), formaldehyde, preferably in the 
polymerised form (2 parts), and “ ansrsthesine ” (2 parts) 
are added to melted ceresin or similar fusible carrier. 
Boric aoid (2 parte) may also be added if desired.—T. F. B. 

Methylphenylglycine-arsinic acid and its reduction product, 
arsenomethylphenylglycine; Process for preparing ——. 
Pouleno frAres, and K. Oechslin. Fr. Pat. 462,276, 
Nov. 16, 1912. 

The esters of methylphenylglycine-arsinic acid, obtained 
by the action of anenious chloride on phenylglyoine asters, 
are very easily saponified by means of excess of soda 
at a temperature about 60° C.; when the solutions are 
acidified oy acetic or hydroohloric aoid, methylphenyl- 
glyoine-arsmio aoid, H 1 0 ,Ah.C 1 H 4 .N(CH i )CH,.COOH, is 
precipitated in the form of white orystals, sparingly soluble 
in water, whioh do not melt on heating but evolve earbon 
dioxide, with formation of dimethylaminophenylarsinio 
acid. Redaction of methylphenylglyoine-areinio acid by 
means of sodium hydrosulphite at a high temperature 
results in the production of anenomethylphenylglyoine, 
whioh is stable towards air and oxidising agents, and soluble 
in solutions of sodium hydroxide or oarbonate, forming 
neutral salts.—T. F. B. 

p-Aminophenylarsinic acid: Process for preparing acyl 

derivatives of -. Chem. Fabr. auf Action, vorm. 

E. Schering. Gcr. Pat. 268,963, Nov. 9, 1912. 
p-A>UNOrHENVLAE8iNio acid is converted into iodo- 
aoyl derivatives by the usual methods. The pro d uct s 







Voi. Xfcttlt., Xo. 6.] Ct. Xi.-GfcGANIC MEfrlCOlAi SU*8TAiteEfi; E&ENTUt OILS. ST7 


are stated to have a low toxicity oompared with the 
aminophenylarainic acid.—T. F. B. 

Aromoiic atibinic acids; Proctaa for preparing -. 

Chom. Fabr. von Heyden A. G. Ger. Pat 269,205, 
Aag. 6, 1912. Addition to Ger. Pat. 254,421 (aee Eng. 
Pat 16,350 at 1912; this J., 1913, 109). 

8hoondaby and tertiary aromatio atibinic acida are 
obtained by decompoaing aromatic diaao compound* with 
antimonioua oxide substituted with one or two aromatio 
group*. (See al*o this J., 1913, 711, 841, 925.)—T. F. B. 

Aromatic stibinozides or their derivatives: Process for 
■ preparing secondary —-. Chem. Fabr. von Heyden 
A.-G. Ger. Pat. 269,206, March 8, 1913. Addition to 
Ger. Pat. 268,451 (aee thin J., 1914, 219). 
Diabymtibinio acida or their derivative* are converted 
into aeoondary aromatic stibinoxide* by treatment with 
reduoing agent*.—T. F. B. 

Benzyl alcohol; Process for obtaining ——. F. W. Klover. 
Fr. Pa*. 462,438, Sept. 10, 1913. Under lnt. Conv, 
Sept. 11, 1912. 

Benzyl chloride can be converted quantitatively into 
benzyl alcohol by heating it, in preeenoe of excess of water, 
with magnesium hydroxide, an alkaline-earth hydroxide, 
zinc hydroxide, or other basic hydroxide other than that 
of lead, the mixture being thoroughly agitated during the 
process. When one mol. of benzyl chloride is treated with 
0-6 mol. of magnesium hydroxide at 100° C. in presenoe of 
8 to 10 times the theoretical quantity of water, a yield of 
about 96 per cent, of benzyl.alcohol is produced. When 
caloium hydroxide is used, the yield is somewhat lower. 

_T. F. B. 

Benzyl esters of lower fatty acids and benzyl alcohol from 

benzyl chloride ; Process for obtaining -. F. W. 

Klever. Fr. Pat. 462,439, Sept. 10, 1913. 

Good yields of benzyl esters of the lower fatty aoids are 
obtained by heating a mixture of benzyl chloride and an 
anhydrous Balt of the acid in presence of a small quantity 
of the free acid itself, r.q., 0-1 to 1 mol., the presenoe of 
water being avoided. The following mixture is riven for 
the preparation of benzyl acetate :—Benzyl chloride, 1 
mol.; anhydrous sodium aoetate, 11 to 1'2 mols.; 
glacial acetio acid, 01 to 1 mol. For preparing benzyl 
formate the following mixture may be used:—Benzyl 
ohloride, 1 mol.; anhydrous sodium formate, 1*1 1 1 1*2 
mols.; anhydrous formic acid, 1*25 to 1*5 mols. The 
mixture obtained after the preparation of benzyl acetate 
by this method may be heated with water until the odour 
ot the aoetate has disappeared, the liquid neutralised and 
the benzyl alcohol separated.—T. F. B. 

Hydrohalogen addition products of acetylene ,* Process for 

making -. Chem. Fabr. Griesheim-Elektron. Fr. 

Pat. 462,711, Sept. 17, 1913. 

Acztyxxhi and a hydrogen halide are oaused to combine 
by passing them over heated catalytic substances at the 
ordinary pressure or under increased pressure. Mercury 
salts are especially suitable for use as catalysts, but other 
substances, such as metals, oxides, etc., can be used. The 
oatalvst can also be used in solution or in suspension. The 
reacting gases may be passed over the catalyst aimul- 
taneouuy or alternately; for example, a solution of a 
mercury salt may be saturated with hydrogen chloride, and 
aoetylene then passed into it. When the gases are applied 
simultaneously, it is advisable to bring them to the re¬ 
action vessel from different points. In the case where the 
catalyst is used in the form of a liquid, the reaction can 
be oarried out under pressure and at a temperature above 
the normal boiling point of the liquid.—T. F. B. 

Isoprene; Process for preparing -. Badisohe Anilin 

und Soda Fabrik. Ger. Pat. 268,101, Feb. 11, 1913. 
Addition to Ger. Pats. 256,519 and 268,100 (see Eng. 
Pata. 21,616 of 1912 and 13,327 of 1913; this J., 
1913, 924). 

lixrMiatrnxoi, ethers are converted into isoprene by 
beating with catalytic substances at high temperatures, 


and preferably under diminished pressures. The methyl- 
butenol ethers may be obtained by the action of alooheuio 
potash on compounds such as 2.4-dibromo-2-methyl- 
butane or 3 bromo-2.methylbutene-(2), (CH,),C ; CBr.CH,. 

—T. F.B. 

Quinolylketones; Process for preparing -. Verein. 

Chininfabr. Zimmer und Co. Uer. Pat. 268,830, March. 
30, 1913. 

QrrNOLi.vECARBOXYi.ic esters and esters of the general 
formulas, R'.CH,COOR' (where R'=hydrogen or alkyl; 
R'=alkyl) are treated with sodium ethoxide or other 
alkaline condensing agent, and the (9-ketone eater is 
converted into the quinolylketone by the usual method. 

—T. F. B. 

Aminoketones of the quinoline series; Process for preparing 

-. A. Kaufmann. Ger. Pat. 268,931, March 26, 

1913. 

Quinolyl-4.ketone8, in wbioh the carbonyl group Is 
adjacent to a methyl or methylene group, are treated 
with halogens or substanoea which evolve halogens and then 
with primary or aeoondary aliphatio amines. The pro¬ 
ducts have the general formula, 

CO.CHR.NR 1 R a 



(where R and R, represent hydrogen or alkyl and R, alkyl), 
and possess antipyretic properties.—T. F. B. 

Bismuth gaBocarboxylate ,* Process for preparing basic -. 

Farbenfabr. vorm. F. Bayer und Co. uer. Pat. 268,932, 
Aug. 23,1912. 

Basic bismuth salts of gallocarboxylie add are obtained 
by the action of the add on add aolutions of bismuth salt* 
or on bismuth hydroxide. They are suitable for use as 
antiseptics for internal or external application.—T. F. B. 

C-Proptnylphenalcarboxylic acids and their nucleus substi¬ 
tution products; Process for preparing -. L. 

Claiaen. Ger. Pat. 268,982, Nov. 3, 1912. 
C-Allylphxnolcabboxylio adds, obtained from 0- 
allylphenolcarboxylic adds and their nucleus substitution 
products (aee Ger. Pat. 268,099; this J., 1914, 220), aie 
converted into the corresponding C-propenylphenolear- 
boxylic aoids by heating with alkali hydroxides.—T. F. B. 

o-Dihydrozyphenyl-a propanolamine; Procese for pre¬ 
paring optically active - . Farbenfabr. vorm. F. 

Bayer und Co. Ger. Pat. 269,327. Nov. 26,1911, 
Synthetic, raoemic o-dihydroxyphenyl-a-propanolamine 
is separated into its optically aetive components by the aid 
of d- or 1-tartaric acid. A sparingly soluble d-tartrate of 
the tavorotatoiy base is obtained, the therapeutic (hemo¬ 
static) properties of which are more marked than in the 
raoemic base.—T. F. B. 

Hydroxy benzoyl-o-benzoic acids, their homologues and 

"substitution products ,* Preparation of esters of -. 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 
269,336, Jan. 19,1913. 

Thbbapeetically active compounds are obtained by 
esterifying hydroxybenzoyl-o-benzoio adds, or their 
homologues or substitution produots, by the usual methods, 
with alcohols other than methyl alcohol— T. F. B. 

o Aminophtnylsulpho-acctic acid; Process for preparing 

-. Farbwerke vorm. Heister, Luoius, und Brflring. 

Ger. Pat. 269,337, Jan. 23, 1913. 

o-NrraoFHZNYLSCLTHO-AOXTIo acid is reduced by means 
of iron or zino dost in neutral or feebly (organic) said solu¬ 
tion, the mixture is made alkaline, and the bee amino- 
phenylsulpho-aoetic add is separated from the filtered 
eolation ol its alkali salt by adding the equivalent quantity 
of an add in the odd. The product oan be reedily eon- 
verted into sulphazone.— T. F. B. 
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Sulphazone ; Process for preparing -. Farbwerke 

vorm. Meister, Lucius, und Briining. Ger. Pat. 269,428, 
Nov. 16, 1012. 

o-NiTRorHKNYLKULPHO-AOKTic acid is treated with 
metallic iron in neutral solution or suspension, prefeiably 
in presence of a neutral salt, and excess of mineral acid 
is then added. The yield is Btated to be about 95 per 
cent, of theory, whilst that obtained by the process of Claass 
(Ger. Pat. 256,1142; see this .!„ 1913, 417) is only about 
77 per cent. —T. F. B. 

aa'-Diphenyl-N-methyl-y-pt per idotte ; Process for pre¬ 
paring -. ,J. 1). Riedel A.-G. Gcr. Pat, 269,429, 

duly 18, 1913. 

Dr benzal-acetone is condensed with mcthylamine to 
form aa'-di phenyl-N-inothyl-y-pi peridone, which is 
applicable in medicine or for the preparation of medicinal 
products. T. F. B. 

Monochlorhydrin from glycerin and hydrochloric acid; 

Process for prewiring -. SprengstolTwerke Dr. R. 

Nahnson und Go. A.-G. Ger. Pat. 269,657, Dee, 10, 
1912. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patents. 

Kinemalugraph films; The. carbon process of photography 

for producing -. J. E. Thornton, Rochester, X.Y., 

U.S.A. Eng. Pat 29,113, Dec. 17, 1912. 

Thk biohromated colloid is mixed with a dyestuff which 
is mordanted or rendered insoluble by the bichromate and 
i forms a transparent lake in the colloid without the use of 
an auxiliary mordant. Suitable dyestuffs are stated to 
be those of the. Ghromotropo or Erio-group.—T. F. B. 

Colour-screens {for colour photography J; Process of making 
. 0. S. Dawson and G. L. Finlay, Assignors to 

G. F. R. Bagtilev, London. G. S. Pat. 1,085,727, Feb. 3, 
1914. 

See Eng Pat. 4208 of 1910; this .1., 1911, 308.- T. F. B. 


XXII.—EXPLOSIVES ; MATCHES. 


Glycerol vapour is treated with gaseous hydrogen 
chloride in vacuo, and the product is passed for a con¬ 
siderable time through a series of tubes heated to 170 L — 
180° G., to complete the reaction. The liquid thus obtained 
is passed into a retort heated to about 150° G., and the 
monochlorhydrin is separated from the lower-boiling 
products by cooling.—T. F. B. 

Acetaldehyde; Preparation of -. Gonsortium f. 

Elektroehemische Industrie G. rn. b. H„ Nuremberg, 
Germany. Eng. Pat. 6000, March II, 1913. Under 
Int. Conv., May 22, 1912. 

See Fr. Pat. 455,370 of 1913; this ,1., 1913,959.-T. F. B. 

tsoprene ; Manufacture of -. .J. Y. .Johnson, London, j 

From Badische Anil in und Soda Fabrik, Ltidwigshafcn on 
Rhine, Germany. Eng. Pat. 8782, April 14, 1913. 
Addition to Eng. Pat. 13,327 of 1913, dated Sept. 23, 
1912. 

See Ger. Pat, 268,101 of 1913 ; preceding.—T. F. B. 

Sulphur derivatives of hydrocarbons [thiophen, ctc.\ ; Process 

of producing -. W. Stcinkopf, Karlsruhe, Germany. 

U.S. Pat. 1,085,708, Feb. 3, 1914. 

See Ger. Pat. 252,375 of 1911; thisJ., 1912,1201.—T. F. B. 


Cap-compositions v'hich do not cause rusting in rifle barrels . 
0. Mcrtc is. Z. ges. Sehiess- u. Sprengstoffw., 1914, 9 
70-71. 

The rusting of rifle-barrels by chlorate cap-compositions 
was found to be caused by chlorine. By substituting 
barium nitrate for the chlorate, adding basic substances 
such us certain carbonates, diphenylamine, etc., to suppress 
the deteriorating action of the nitrate on the fulminate, 
and covering the composition with tinfoil and a varnish 
free from moisture, a stable cap which did not cause rusting 
was produced. It v\afl deficient in power, however; to 
improve this, the proportion of fulminate, or the total 
quantity in the cap, was increased, or some of the antimony 
sulphide was replaced bv a more easily ignited substance, 
such as antimony phosphide.—O. K. M. 

Patent. 

Explosive mixtures which can be detonated directly ; Process 

for prApari ng -. Ver. Kdln* Rottweiler Pulverfabrik 

en. Ger. Pat. 267,542, April 28, 1912. 

A salt of a nitrated naphthaleiiesulphonic acid is mi ed 
with a nitrate, ai d also, if desired with other explosive 
components. The salts of mononitronaphthalcnesulphonic 
acid when mixed with nitrates can be detonated directly. 

—T. F. B. 


Organic solvents [ac eta Idol, etc.]; Manufacture of -. JL 

HiRbert, Assignor to E. T. du Pont de Nemours Powder 
Go., Wilmington, Del. U.S. Pat. 1,086,048, Feb. 3, 

1014. 

SbkFt. Pat. 449,605 of 1912; this,!., 1913,507.—T. F. B. 


Ethylene or gases containing ethylene ; Process for puri¬ 
fying - for the catalytic manufacture of ethane. 

Eloktrochom. Werke G. m. b. H. Fr. Pat. 462,528, 
Sept. 13, 1913. Under Int. Conv., Out. 15, 1912. 

See Ger. Pat, 265.297 of 1912; this J., 1913,1087.—T. F. B. 

Ethylene ; Process for purifying - for use in catalytic 

reactions, especially for the manufacture of ethane. Elek- 
trochem. Werke.G.m. b.H. Fr. Pat. 462,529, Sept, 
13,1913. Under Int. Oonv., Oct. 15,1912. 

See Ger. Pat. 266,619 of 1912; this J.. 1913,1170.—T. F. B. 


Ethane from ethylene and hydrogen ; Catalytic process for 

making pare -. Elektrochem. Werke G.m.b.H. 

Fr. Pat. 462,893, Sept. 24, 1913. Under Int. Conv., 
Oct. 15, 1912. 

SBBGer. Pat. 265,171 of 1912; this J., 1913,1087.—T. F. B. 


XXIII.- ANALYTICAL PROCESSES. 

Electro-analysis ; Fine-meshed brass gauze as a substitute 

for platinum in -. J). F. Galliano and T. G. Wheaton. 

Met. and Chem. Eng., 1914, 12, 87—89. 

Brass wire gauze (100 meshes per linear inch) has been 
successfully used (over a period of two years) in the 
electrolytic determination of oopper, zinc and nickel. 
The cathode employed was made from a piece of gauze, 
5J in. by 3f in., the longer edges of which were lapped over 
and hammered down, and the shorter ones bent over a 
12 in. loop of copper wire (22-gauge) the ends of which 
wore afterwards twisted together. The cylinder thus 
formed was thinly plated with copper, then washed, 
dipped in alcohol, dried and weighed for use. The anode 
consisted of a spiral made from 10—12 in. of platinum 
wire weighing about 1 gnu. In the case of ammoniacal 
solutions, the copper wire stem of the cathode had an 
insort of platinum wire, two pieces of which, each 3 in. 
long, were attached to the gauze, twisted togother and ®0 
joined to the stem. Brass gauze could not be uBed in the 
separation of silver from copper in cyanide solution, as 
the zinc dissolved and silver was deposited; but in all 
successful cases the efficiency of the brass was equal to 
that of platinum gauze, the time faotor for the former 
with still electrolyte being nearly as good as that for the 
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latter with magnetic stirring, Details are given of the 
procedure followed in the electro-analysis of copper scale 
and various alloys of nickel, oopper and zinc.—W. K. F. P- 

Silica; Solubility of - in hydrochloric, nitric, and 

sulphuric acids. M. Wunder and A. Suleimann. Ann. 
Chun, analyt.. 1914, 19, 45—49. 

When hydrated silica is evaporated to dryness with hydro¬ 
chloric acid, the residue heated to 110°C., and the silrca 
separated in the usual way, about 0-75 per cent, remains 
in solution, but may be recovered by evaporating the 
filtrate to dryness and collecting the insoluble residue thus 
obtained. Similar results are found when nitric acid is 
used, but, owing to the difficulty of removing all the 
nitric acid by washing, there iH a tendency for the results 
to be too high. About 3-5 per cent, of the weight of the 
silica remains in solution when sulphuric acid is used 
(in this case, the mixture cannot be evaporated to complete 
dryness), but the loss is recovered by a second evaporation. 
Hydrated silica was found to dissolve in dilute hydro¬ 
chloric acid of various strengths (1 : 2 ; 1 : 1 ; 2 : 1) to the 
extent of from 0-03 to 0-33 grin, per litre, the largest 
quantity being dissolved at 100°('. by the 2:1 acid. 
Nitric and sulphuric acids dissolved smaller quantities, 
namely, from OOlkto 01 grm. per litre.—W. P. S. 

ferric salts ; New method of titration of - by reduction. 

C. Russo, Gaz. chiin. ital., 1914, 44, I., 1 — 8. 

The direct titration of ferric salts with stannous chloride 
solution gives accurate results only in daylight and when 
the iron solution is concentrated. The author has found 
that accurate results can be obtained even with dilute 
solutions and in artificial 1 ght if 2 drops of a 10 per cent, 
solution of methylene blue be added as indicator and the 
solution contains free hydrochloric acid in the proportion 
of about 10 e.c. of the concentrated acid per 100 e.c. 
The acid ferric solution is heated to boiling. 2 drops of the 
methylene blue solution are added, the boiling is continued 
until practically all dissolved air is expelled from the solu¬ 
tion, and the latter is then titrated with a standardised 
solution of stannous chloride (about N/ 5): towards the 
end of the titration the solution is heated to boiling and 
the stannous chloride added drop by drop until the blue 
colour begins to fade ,■ after again boiling for a few minute* 
a drop of stannous chloride is usually sufficient to com¬ 
plete the deeolourisation. In a mixture of ferrous and 
ferric salts, the ferrous salt may he titrated with per¬ 
manganate, the slight excess of the latter decomposed 
with oxalic acid, and then the total ferric salt determined 
as above after addition of hydrochloric acid.—A. S. 

Nitrates, chlorates, and peroxides ; New method, of analysis 
by reduction of— —. C. Russo and G. Sensi. Gaz. 
chim. ital., 1914, 44, 1., 9—15. 

The method of titrating ferric salts with stannous chloride 
in presence of methylene blue as indicator (see preceding 
abstract) has been applied to the analysis of nitrates, 
chlorates, and manganese dioxide. For the analysis of 
nitrates a flask of about 500 c.c. capacity is used, provided 
with inlet and outlet tubes for a current of oarbon dioxide ; 
the outlet tube passes to the bottom of a second flask of 
300 o.c. capacity containing 120 c.o. of water to whioh a 
solution of decolourised methylene blue (2—3 c.o. of water, 
2 drops of a 10 per cent, solution of methylene blue, and 
1 drop of N /5 stannous chloride, heated to boiling) has 
been added. After all the air in the largo flask has been 
expelled by oarbon dioxide, 3 grins, of ferrous ammonium 
sulphate and about 0*2 grm. of the nitrate are introduced, 
followed by 10 c.o. oi concentrated hydrochloric aoid. 
The mixture is heated gently at first and finally to boiling 
and the water in the smaller flask is also heated to boiling. 
When the reaction is completed, the flames are removed 
and the current of carbon dioxide is cut off : on oooling, 
the boiled water is sucked over from the smaller into the 
larger flask, and the solution in the latter is then titrated 
with stannous chloride as described in the preceding 
abstract. In the case of chlorates access of air has practi¬ 
cally no effect on the results. The ferrous salt is added to 
the boiling solution of the ohlorate, followed by 10 o.e. of 
concentrated hydrochloric acid, added gradually. When 


"the reaction is completed, the solution is titrated with 
stannous chloride. For the analysis of manganese dioxide 
a weighed quantity is suspended in 100 c.c. of boiled water, 
then the ferrous salt and hydrochloric aoid are added, 
the whole is boiled until a clear solution is obtained, and 
this is titrated with stannous ohloridc.—A. S. 

Titanium; Use of the ammonium salt of mirosophenyl- 
hydroxylamine (“ cupferron ") in the quantitative separa¬ 
tion of - from iron. W. M. Thornton, jun. Amer. 

J. Sci., .1914, 37, 173 -17H. 

Titanium is quantitatively precipitated by “cupferron” 
(see this 1910, 115, ami 1911, 1090) in presence of 
tartaric acid and oxidation of the tartaric .acid after 
separating iron as sulphide is therefore unnecessary. To 
the solution containing iron and titanium, tartaric acid 
equal to three times the combined weight of the oxides of 
iron and titanium present (about 04 grm.). is added, the 
solution neutralised by ammonia, 2 c.c. 6f sulphuric acid 
(1:1) added, and the volume made up to about 100 c.c. 
Hydrogen sulphide is then introduced until the iron is 
reduced, the solution made ammoniaoa), and more hydro¬ 
gen sulphide introduced until the iron is completely pre¬ 
cipitated. The filtrate is acidified with 25 c.c. of sulphuric 
acid(l : 1), the hydrogen sulphide ex}>elled, the acid parti¬ 
ally neutralised with ammonia so as to leave about 2-5 o.c. 
of sulphuric aoid (1:1) for every 100 c.e. of solution, and 
a slight excess of a fi per cent, solution of “ cupferron ” in 
cold water added in the cold. The precipitate is allowed 
to settle, filtered, and washed with cold water. The filter 
and precipitate arc transferred wet to a weighed platinum 
crucible, dried at 110°(\, and heated very oarefully at 
first, and then strongly until the weight is constant.—T. St. 

Hydroxyl groups ; Use of pyridine as a solvent in the 

determination of - by means of alkyl-magnesium 

halides. A. P. Tanberg. .1, Amer. (hem. Hoc., 1914, 
38, 335—337. 

Pyrtdine has been reeoinmondcd bv ZerewitinofT (this ,J M 
1908, 839; 1911, 107; 1912, 1057; 1913, 1162) as a 
solvent in the determination of hydroxyl groups by means 
of methyl-magnesium iodide. The author has been 
unable to obtain satisfactory results with either com¬ 
mercial or specially purified pyridine, and blank deter¬ 
minations with different sain pies showed that considerable 
quantities of gas are evolved on treatment with a solution 
of methyl-magnesium iodide in anhydrous amyl ether. 

A.S. 

A nalysis of coal gas vnlh the. Bunte burette. Czak6. 

See I]a. 

Testing lubricating oils for motors. Lumet. See 11a. 

Jlefractometric examination of paraffin waxes. Holdc. 

See IIa. 

Determination of the temperature of softening of pitch. 
A holes. See TIL 

Determination of sulphur in pyrites. Martin. Set VII. 

Physico-chemical determination of sulphates. Kling and 
Lassieur. See VI1. 

Solubility of iodine in sodium iodide solution. Gill. 
See VII. 

Determination and distinction of ozone, nitrogen peroxide, 
and hydrogen peroxide at l igh dilutions. Pring. See VII. 

Electrically controlled and timed asphaltvm penetrometer. 
Mahr. See IX. 

Analysis of high-speed tool steel. Fettweis. See X. 

Assay of tin ores and concentrates; The Pearce-Low 
method. Wraight and Teed. See X. 

Assay of tin ores. Hutchin. See X. 

Determination of antimony and arsenic in lead-antimony 
alloys and anti friction metals. Bertiaux. See X- 
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Analytic of sulphonated o(l». SceXlj^. 

Determination of sulphur in rubber. Steven*. See XIV. 

Determination of sulphides in lime liquors. Blockey and 
Mehd. See XV. 

Difference* in the analysis of raw sugars. Sachs. See 


Pierate rcdourimetric method for the determination of carbo- 
hydrotea. Dehn and Hartman. See XVII. 

Determination of the dianUitir. rover of mall extract*. Mon- 
nicr. See XVIII. 

Determination of total solids in vines and fermented beverages. 
Malvczin. See XVIII. 

ftiji iit determination of casein in milk. Walker. See XIXa. 

Sapid determination of boric. < cid normally jrreeent in, or 
added to, foodstuffs. Bertrand and Agulhnn. See XIXa. 

Determination of strychnine in presence of quinine. Sim- 
mnnds. See XX. 

Determination of the hydrocarbon content of concentrated 
lemon oils, lldckor. See XX. 

Cedourimelrie dehrminatiem uf cholesterol. Grigaut, See 

Test for halogens in benzoic acid. Wcnde. See XX. 
Determination of spirit of nitrous ether. Dott. See XX. 
Esters of chromic acid. Wienhaus. See XX. 
Patents 

Density of gases, liquids, or solids ; 1'rnc.ess and apparatus 

for determining the - . A. Kalahne. Fr. Pat. 

461,932, Aug. 27, 1B13. 

Ssb Ger. Pat. 268,383 of 1912; thin J„ 1914,163.—T. F. B. 

Prices* for detecting and deinmining inflammable gases in 
the air. Ger. Pat. 269,131. See IIa. 


XXIV.—MISCELLANEOUS ABSTRACTS. 


Palladium ; Sorption [adsorption und absorption] o hydro- 

‘ al by - • F. Halla. Z. physik. GW, 1914, 86, 

496—606. 

The work of Andrew and Holt (Proc. Roy. Soe. 1913, A. 
89,170—186) which leads to the conclusion that palladium 
is 'dimorphic, is discussed and the author shows that 
palladium black prepared by Graham’s method is not 
inactive. He also shows that ooclusion by active palla¬ 
dium is not hindered at ordinary temperatures by oontact 
with tho inaotive metal. The velocity curve of adsorption 
by active metal is in agreement with the view that the 
first prooess is a mechanical adsorption on the surface of 
the metal followed by diffusion towards the interior, whioh 
proceeds more rapidly at first on aooount of the heat pro¬ 
duced by the initial adsorption.—W. H. P. 


Fluorine in the animal economy. A. Gautier. Comptes 
rend., 1914,168,169—166. (See also this J., 1912, 663, 
703) 


The author has observed a certain uniformity in the 
relative amount* of fluorine and phosphorus present in 
animal tissues. In the more vital tissues (muscles, glands, 
nerves, and secretions suoh as milk, blood, etc.) the ratio 
by weight of fluorine to phosphorus is 1:360—760 or 
more. In bone, cartilage, tendons, etc., it is 1:130—180, 
whilst in structures which may almost be regarded as 
non-living (hair, feathers, nails and skin) it is 1 : S—8, 
corresponding approximately with the relative amounts of 
fluorine and phosphorus present in fluophosphates each 
as apatite,—J. H, b* 



II KB EH DIE KOHSTITITTWN VXD KoNFIGURATION VON 
Vkrrindunukn hOherkr Ordnuno. (Vortrag, gchalt- 
en in Stockholm an 11 Dozember 1913, in Anschluss 
an die Kntgogcnnahmc des Nobelproiescs.) Von 
Professor Dr. Alfred Werner. Julius Springer’s 
Verlag. 1914. Berlin, W 9. Linkstr. 23—24. Price 
M. 1.20. Pamphlet of 21 |«ges. 

Fohtsohritte der Edrlmrtallainikrki waHrend der 
i.etzten Jaiirzehnte. Von R. Borcheks. Verlag 
von W. Knapp. Halle (Haale), 1913. Price M. 7.80. 

This volume (9| by 6j ins.), contains 161 jiageHof subject- 
matter, with 136 illustrations, and alphabetical indexes 
of names and subjects. The classification of the subject 
matter is as follows:—1. Gold, (o) Chlorinating pro¬ 
cesses. (6) Cyanide treatment, etc. 1J. Silver. («) The 
Patera-Hofmann process. (6) The Ziervogel process. 


•New Books.* 

(The Roman numerals in thick type refer to the similar 
classification of abstracts under “Journal and Pateut Lltera 
ture " and in the “List of Patent Applications.”] 


T Cordier, C. F. : Leu machines b. vapour. 1211 fig., in-18. 
O. l)oin et fils. Paris. 1S)14. bds. 5 fr. 

Gamin, A. R., et V. Sylvestre. Production do la force 
motrice. Les motours efectrii) lies et lours applications 
industriellfifi. 206 fig., in-4°. Dunod et Pinat. Paris. 
1914. 8 fr. 

Gill , A. H. : Engine room chemistry. 2nd ed., rev. 
and cnl. N.Y., McGraw-Hill. 1913 c. 211 p. il. 16°. 
1914. $1. 

Kalendn f. Kalte-Techniker 1914. Hrsg. v. G. Gottsohe. 
6. Jahrg. (VII, 277 8. m. Abbildgn.) kl. 8°. Altona 
(KlopBtockstr. 11), Verlag f. Kalte-lndustrie. (’loth M.5. 

Maeintire , H. J. : Mechanical Refrigeration. 8vo. 
Chapman and Hall, l^ondon. 1914. Net 17s. 

IIA Q ar f (,rt h' W. E. : Coal and Stone Dust Investiga¬ 
tions. 8vo., pp. 34. lnstit. of Mining Engineers. 
Craig, E. H. C. : Oil-Finding. An introduction to the 
Geological Study of Petroleum. 2nd impression 8vo, 
pp. 208. E. Arnold. London. 1914. Net 8 h. Od. 

Parish, W. F. : Untersuchungen ub. Schmierole. 
(8 S. m. eingodr. Bildnis u. 8 Abbildgn.) Lex 8°. Berlin, 
Verlag f. Fachliteratur. 1914. M.l. 

Singer, Dr. L. : Dio Fabrikation der Naturgaskonden- 
sate. (17 S.m. 7 Fig.) Lex 8°. Berlin. Verlag f. 
Fachliteratur. 1914. M.l. 

Weskott, H. P. : Handbook of Natural Gas. Cr. 8vo. 
Spon. London. 1914. Net 17s. 
y Altmann. P. E. : Die Strohstoff-Fabrikation. Hand- 
W * buch f. Studium u. Praxis. (31 S. m. 7 Abbildgn. 
im Text u. auf 1 Taf.) Lex 8°. Berlin. M. Krayn. 
1914. M.2. 

Duran , L.: Raw Silk. A Practical Handbook for the 
Buyer. Cr. 8vo. Spon. London. 1914. Net 10s. fid. 
yT Lagarht, H. : De l’apprfit dos tissus de laine 
¥ * peign^e. 214 fig., in-8°. Dunod et Pinat. Paris. 
1014. Bds. 19fr. 50. 

Textile World Record. Hosiery and knit goods, dyeing, 
bleaching, finishing, comp, from the Questions ar.d Answers 
Department of tho “ Textile World Record,” by C. Hutton. 
Boat., Lord and Nagle, c. 7-102 p. il. 16°. (Textile 
World Record kink books.) 1914. 75 c. 

Werner, H. : Das Farben der Rauohwaren. Ausfiihrliche 
Abhandlg ub. das Arbeitsgebiet, die Geheimvoreohriften u. 
-Mittel aer alten Pelzveredlungskiinste, die Entstehg. 
sowie die Ausbrcitg. der neuzeitl. Rauchwarenindustrien, die 
neueren u. ncuostcn Rczepte der Totungen, Beisen, 
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* DISSERTATIONS. 


u. Jlotten f. Haar- mJWetpelzwerk, dM Bhnden 
dor Edelfellc, die Kemitn^®™iB5ligoWnWi tfer Rauch- 
waranarberei nobat e. ASA,Pemianergeheimnitiie. 
Mit zahlroichen. Textabbildgn. u. statist. Tabollen. (VIII, 
WS.) LcaS 5 . Leipzig. B. F. Voigt. 1914. Cloth M. 

VIII. Dummler, K. : Ziegcl-Fabriktftion. 2. Aufl 
18. u. 19. (Schluss-) Lfg. Hallo, Knapp. 1914. 


Tasckenbuch f. Keramiker. Hrsg. v. dor koram. Rund¬ 
schau. 1914. (VII, 14(3 8. u. Notizkalender.) kl. 8°. 
Berlin. Keramische Rundschau. Cloth M. 1.75. 

IX. dscione, K. : L’industria dpU’asfalto. Milano. 

16°. fig., p. viii., 142 o 4 tav. 1914. Lire 2.50- 

X, Buchner, G. : Die Metallfarbung u. deren Ausfiihrung 

(ohemisoho eleklrochemischn u. raechanisohe Metall- 
farbung). 5., verb. u. verm. Aufl. (XX, 426 S.) Lex 8°. 
Berlin. M. Krayn. 1914. Cloth M.8.70. 

Fdlmer , Max : Apparate u. Methoden zur Eison- u. 
Sfcahlpriifung. (28 S. m. 25 Abbildgn.) gr. 8°. l^eipzig. 
Hachmeister und Thai. 1913. M. 1. 

Wrier, R. : Handbuch der Gattierungskunde f. Eisen- 
giessercien. Mit 20 Abbildgn., zahlreichen Tab. u. 2 Taf. 
(Vm, 222 8.) gr. 8°. Berlin, H. Meussor. 1914. 
Cloth M.6.20. 


Fuchs, C. W. C. : Anloitung zum Beatimrnen der 
Minoralien. 6. Aufl. Neu bearb. v. Prof. R. Brauns. 
(IV, 223 8. ni. 27 Abbildgn.) gr. 8°. Giesson. R. Topel- 
mann. 1913. Cloth M.5. 

Power, F.D. : A Pocket-book for Miners and Metal¬ 
lurgists. 3rd ed., corrected. 12mo. C. lx>ckwood. 
London. 1914. Not 6 b. 

VJ Wicht, Dr. H. : Uebcr Eisenoxyduloxyd-Eloktroden. 
J 1 * (« 5 «•) gr- 8°. Berlin. * E. Ebering. 1914. 


XIV. Adresrinch der deutschen Gumnii-, Guttapercha- 
u. Asboat*Industrie nobst vorwandtor Ge- 
sohaftszweigo, wie Kabcl-, Celluloid- u. Linoleum-Indi strie. 
12. Ausg. 1914. (V, 79 u. 558 8.) 8°. Berlin. Union. 
ZweigniederlasHg. (loth M. 5. 

Regler, A. : Hartgumrni u. Hartgummi-Ersatz. (38 S. m. 
29 Abbildgn.) gr. 8°. Berlin. Union. Zweignicdorlassc. 
1914. M.2. s 

XVIII. Bayliss , W. M. : The Nature of Enzyme Action. 

Now edition. Roy. 8vo. Longmans. Lon¬ 
don. 1914. Net 5 k. 

Conn, H. W. : Bacteria, ycasts, and molds in the home. 
Rev. ed. Best., Ginn. c. 1912. 6+295 p. il. 12°. 

1914. $1. 1 

Effront, J. : LescatalyseurHbioehimiquesdansl’industrie. 
torments protcolytiquos, in 8°. Dunod et Pinat. Paris. 
1914. Cloth 25 fr. 


Kuasnow, Dr. It.: Mittoilungen f. Broimeroi u. Press- 
bcfe-Fabrikation. Nebsl Anh..- Adrowbnch der Liefer- 
anten f. das Bronnm-igcworbo. Nr. 50. Dezbr. 1913. 
(If u .’ IV S. m - 1 Abbildg. a. 1 Taf.) 8 U . Sachaenhauson 
(Mark. ChauzzeeBtr. K). (Selbstverlag. W 50 

XIXa. Beythien, A., C. Hartwich, M. Klimmer, Proff. : 
T .. u , Handbuch der Nahrungsmitteluntersuchung. 
in 3 Ban. 1 Chemiseh-physikalischer TL 2. Botaniach- 
raikroskopischer Tl. 3. Baktoriologischer u. biolog. T1 
Mit e. beaonderen Anh., enth. die Beurteilg. der Nahrungs- 
u. Genussmittel sowie Gebrauchsgegenstdnde auf. Grund 
der beatoh. Goeotze Deutachlandz; Oaterrcich-Ungarnz, 
der Schweiz, usw uzw1.Bd.: Chemiachph.vaikalucher 
41., V. B. (X\IV, 1072 S.) Lex 8°. Leipzig, Ch. H. 
Tauohmtz. 1914. Half-mor £2.3. 1 85 

XIXB. A. C. : Studies in Water Supply. 

rp. 216. Macmillan, London. 1914. Net 5s. 

s The E '!" lu . tion °f Greater Britain’s Antiseptic 
of the Twentieth 

Centurj. 8vo. Spon. London. 1914. Net 25s. 

LSAfein, Dr. W.: Uber die baktoiuide Wirkung 
rerschiedrner Anilinferbetofle gegenuber augenpathogenen 



Keimen u. ihre praktizohe Verwertbarkeit bei kuaaeren 

iT"^ r .“ k , U ,T n ' (8 8 -> * r ’ 8 °‘ ^'1*%- B. Kone- 
gen. 1913.' M. 1. 

XXIII. tiennis, L. M., and Whittelsey, T.: Qualitative 
, analysis : a manual for the use oi students 
of chemistry in schools and oolleges. Rov. ed. Bost., 
Ginn. c. 1912. 7 + 144 pp. 8°. 1914. $1. 

Franzen, H.: Exeroisea in gas analysis; tr. from the 
1st Gorman ed. (with corrections and additions by the 
author) by T. Callan. N.Y., Van Nostrand. 1913. 
120 p. diagrs. T). $1. 

Fetch, Dr. M. : Uebcr den mikrochcmischen 8aponin- 
Naohweis in der Pflanzenzelle. (Aus dem Institut f. 
Pharmakologieu. physiol. Chemieder Universit&t Rostock.) 
(7 8. m. 2 Taf.) gr. 8°. Rostock, H. Warkentien. 1913. 
Pf.60. 

XXIV. Mellor, , 1 . W. : Introduction to Modern 
Inorganic Chemistry. (> v 8vo., pp. 700. 
LongmaiiH. London. 1914. 4s. * 6d. 

Wohler, Prof. L.: Kurzcs Lohrbuch dor anorganischen 
Chomio, m. o. Skizzierung der organischen Chemie als 
Anh. (VIII, 203 8. m. 9 Abbildgn.) Lex 8°. Leipzig, 
8. Hirzol. 1914. M.4.60. 

Philip, ,1. C.: Physical Chemistry, its bearing on 
Biology and Medicine. 2nd edition. Cr. 8vo., pp. 334. 
E. Arnold. London. 1914. Net 7s. 6d. 

Roddy, F.: The Chemistry of the Radio-Elements. 
Part II. The Radio Elements and the Periodic Law, 
net 2s. ; ditto Parts I. and II. in one vol. 8vo., limp. 
Longmans. London. 1914. Net 4s. 

Norton, T. H. : Die chemische Industrie in Belgien, 
Holland, Norwcgen u. Sehweden. Mit Genohmigg. 
dos Verf. ins Deutsche ubertr. u. erganzt v. Ur. H. Gross- 
mann. (X, 112 8.) gr. 8°. Braunschweig, F. Vieweg 
und Sohn. 1914. M.4. 


® Dissertations. 

[Prices vary, ranging from two to three shillings.] 

Tl a Tanzen, A. : Pyrogene Aoetylen-Kondensationen. 
Braunschweig 1913. 40 S. m. 1 Taf. 8°. 

Waqener, A. : Ueber don Wasser- und Aschengehalt dec 
Koksos. Techn. Hochsch. Aachon 1913. 39 S. 8°. 

Wallasch, H. : Thermochomische Untcrsuchungon an 
Kohlenstoff und Kohlenstotfverbindungen. Greifswald 
1913. 64 8. 8°. 

IIB. Weber, W.: Trockene Destination von Braunkohle 
aus der Grube Ludwigshoffnung bei Wolfersheim 
in dor Wetterau bei verschiedenon Temperaturen. Giessen. 
1913. 43 8. 8°. 

ill. Baur, J. ; Quantitative Bestimraungsmethode 
geringer Indolmongen. Zurich 1913. 35 S. 8°. 
Ulex, G. : Neue Synthese aromatischer Kohlenwasser- 
stolfe. Rostock 1913. 59 S. 8°. 

IV. Kuntner, J. : Zur Kenntniz der Salz- und Laok- 
bildung bei Oxyanthraohinoncn. Zurich 1912. 
70 S. 8°. 

Schmidt, K. F.: Uober eino Reihe neunr Azorerbindungen. 
Heidelberg 1912. 49 S. 8°. 

Schroder, L.: Untcrsuchungen in der Reihe dee Oxindi- 
goe und dee Oxindirubinz. Marburg 1913. 78 8. 8°. 

U gar it y Greava, S. de: Beziohungen zwiseben Fluor- 
eazenz u. cheminoher Konetitution. 1913. 

Wturinqh, F. G.: Zur Kenntniz der Carminziure. 
Munohen 1912. 40 8. 8°. 

V Chriatianaen, Chr.: Ueber NatronzellztoS, zeine 
* Herztellung und ehemizohen Rigenzohaften. Darmzt, 
Techn. Hoohzoh. 1912. VIII., 155 8. 8°. 

Konig, F.: Beitrige zur quantitatiren Beatimmung 
d«r Zelluloze. Bomal913. III., 89 8. 



DISSERTATIONS. 
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Muechnrr, M.: Usher Zelluloseester. Berlin 1613- 
54 8. 8°. 

VII. Astfalk, R. : Untersuchungen iiber kolloides Bor. 

Silizium und Tellurdiflwfiid. Techn. Hochsch* 
Stuttgart. 1913. 35 S. 8°. 

Blum, W. : Untersuchungen iiber die Einwirkung von 
flussigcm Sauorstoff u. fliiss. Ozon auf Stickoxyd, BOwie 

iiber das angebl. * Stickstoffhcxoxyd.” Berlin 1913. 

77 S. 8°. 

Rohm , H. : Uobor den Einfluss ultravioletter Strahlen 
auf Gemische von Ozon u. Wasserstoff. Berlin 1913. 
56 S. 8°. 

<hirnkraut, A. : l Tobor die Glykotatc dcr scltonen Krden. 
Zurich 1913. 60S. 8°. 

Mayer, E. : Zur KcnntniH dcr Acetylaeetonate der 
seltcnen Erdcn. Zurich 1913. 87 S. 8°. 

Nossowitsrh, G. : Untersuchungen iiber komplexe Borate. 
Zurich 1912. 48 S. 8°. 

Panelh, F., u. Goo. v. Heresy : Ueber die olektrochemiHche 
Vertrotbarkoit v. Radioolomonlon. Wi'*n 1913. 11 S. m. 

4 Fig. 

Vaneth . F., u. Geo. r. Ihvesy : Ucbor die Gewinnung v. 
Polonium. Wien 1913. 4 S. 8". , 

Pylkoff, Z. : ContribulioriK a la connaissance des modes 
do formation > <■ des propri^tes du chlorure de nitrosylo. 
Genf 1912. 45 S. 8". 

Sachs, |*. : Beitrage zur < 'hemic des Silbers. Anhang : 
Uobor Wismut wasserstoff. Munchon 1913. 48 S. 8°. 

Weinberg, W. : Uebcr Komploxsaurcn der phosphorigen 
u. untorphoHphorigon Satire und der Alkylphnsphinsauron. 
Berlin 1913. 43 S. 8". 

Wojtaszru'ski, .1. St. : Ueberdas Ausfallen einiger radio- 
aktiven Stoffe aus wasHorigen liijsungen. Freiburg 
(Schweiz) 1913. 65 S. rn. 4 Fig. 8°. 

IX. Biihhnann, U. : Beitrage zur Untersuehung dor 
Fcuerbicherheii des Eisenhetons mil Anwondung 
der Besselschcn Funktionen. Bern 1912. 40. »S. 8°. 

X # Amit'o, Ed. d’ : Uobor den Einfluss des Phosphors auf 
die Kigeiisehaften des Flussoisons. Techn. Hochsch., 
Aachen 1913. 20S. 

Kohl, W. : Ucbor die magnot. Kigenschaften des Nickels 
und seiner jjogierungon mit- Kunfer und Eisen. Techn. 
llochsch. Berlin, 1913. 64 S. 8 b . 

Mathesius, L. : Studien iih. die Reduzierbarkeit von 
EiBoncrzcn in stromenden Gosen. Berlin, Techn. Hochsch. 
1913. 16 S. m. 2 Taf. gr. 8°. 

Winkler, Fr. : FerromagnOt. Kigenschaften von Kohlen- 
stoff- u. Wolframstiihlen. Die Einwirkung des Erdfeldos 
auf Stable wahrend ihrer thermischen Behandlung. Teohn. 
Hochsch., Berlin 1913. 37 S. mit Diagraimnen. 

XJ Rerberich, S. : Ueber das anodischo Verhalten de*> 
.lodes, Arsens und Antimons. Miinohen 19*3. 
56 S. m. 24 Abb. 8°. 

XII. Schneider. L.: Syntheao und nah'rra Studium der 
Margarinaaiirc. Munchon (Techn. Hochsoh.) 
1913. 30 8. 8°. 

Wall* nr filter. R.: Ucbor die unverseifbaron Bostandteile 
des Stryohnosoles und des Strophantnsoles. Miinohen 
1913. 46 S. 8°. 

VTTJ Gottlieb, E.: Ueber ein reoentes n. reoentfosailcs 
Dammarharz aus Mittel-Bomeo. Bern 1912. 

66 S. 8°. 

Seidd, F.: Ueber die Darstellung und die Eigenschaften 
der Abietiraauren. Ein Beitrag zur Annahme de* ameri- 
kan isohen Kolophoniums. Hoidolberg 1012. 75 6, m. 

2 Tat 8°. 


Scbbnberg, W. I -Ueber den Pi perylen kautachuk 
* 'and einige Nebenprodukte bei der Dantcllung 
kiiratlioher Kauteohukarten. Kiel 1913. 47 S. ,8°. 

XVI. Baudisch, 0.: Ueber Nitrat- und Nitritasaimila- 
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THE USE OF DRY AIR IN THE BLAST FURNACE. 

BY H. a. OIBVIN. 

The average amount of moisture in the air at our 
Hamilton Works, where the dry blast plant is located, 
was 3-152 grains per eubio foot for the year 1912, and 
slightly higher for 1913, about 3-25 grains per cu. ft. 
These data are obtained by averaging hourly determina¬ 
tions during the whole year. Assuming a daily average 
content of 3-152 grains of moisture per cu. ft. and 50,000 
cu. ft. of air per minute we find that we are blowing into 
our furnaces a little more than 16 tons of water vapour 
in 24 hrs. Of courso in the summer months the moisturo 
oontainod in the air is much highor than in the winter time, 
and we frequently extract as much as 33 to 35 tons of 
water in one day. Our best record has been the extraction 
of 39-9 tons in 24 hrs. 

Briefly, our system iB to reduce the temperature of the 
air to 32° F. by means of cooled brine, and then to cool the 
air further to from 0° to 5° F. In the summer about two- 
thirds of the moisture iB extracted in the first stago of tho 
process, and in tho second stago tho percentage of moisture 
can be reduced to any desired'limit. 

Tho following is a description of the units in the dry 
blast system, as installed at tho Hamilton Works of the 
Stool (Jo., Canada, Ltd.:— 

The Steam End. The compression side of this plant 
consists of three horizontal machines, twin cross-com¬ 
pound tvpe (Do La Vorgno pattern) Each maohine has 
one high-pressure horizontal steam cylinder 24 in. in 
diameter and 33 in stroke, and one low-pressure horizontal 
steam oylindor 48 in. in diameter and 33 in. stroke, with 
long-range Corliss automatic cut-off and govornor. 

The high pressure side is designed to withstand a pressure 
of 150 lb. and the low side a pressure of 50 lb. per sq. in. 
above the atmosphere with safety and without undue 
heating. 

The engines will work tho compressors with maximum 
economy at normal speed of 65 r.p.m. under the following 
conditions :— 

Discharge pressure, 150 lb. per sq. in. above atmos.; 
suotion, 17 lb. persq. in. above atmos.; steam, 125 lb. per sq. 
in. above atmos.; vacuum, 24 in. mercury in exhaust pipe. 

When running non-condensing the engines will make 
65 r.p.m. under the following conditions :— 

Discharge pressure, 190 lb. per sq. in above atmos.; 
suction, 17 lb. per sq. in. above atmos.; steam, 90 lb. per 
sq. in above atmos. 

The Ammonia End. The ammonia compressors have 
a refrigerating capacity of 300 tons each under the above 
conditions, and consist of two water-jacketed horizontal 
double-acting compressors 184 in. diameter and 33 in. 
stroke; they have been tested to a hydrostatic pressure 
of 500 lb. per sq. in. and are absolutely gas tight. 

The ammonia oondensers (De La Vergne type) are of 
the double-pipe surface oondensing variety, consisting of 
78 stands containing 12 double pipes each, and are arranged 
and connected in throe units, each having 26 stands, the 
pipes being 2 in. and 1J in. respectively. Tho total weight 
of these oondensers is 125,400 lb., and tho total effective 
cooling surface is 6270 sq. ft. This, of course, represents 
the outer surface of the 1 j in. pipe, as the 2 in. pipe carries 
the ammonia. 

The ammonia condensers are of sufficient size to con¬ 
dense enough ammonia to cool 1908 U.8. galls, of brine 
per minute from 17° F. to 7° F., when working in con¬ 
nection with the other units and with oondensing water 
at a temperature of 80° F. and a oondensing pressure of 
190 lb. per sq. in. This is equivalent to 678 refrigerative 
tons per 24 hours. 


The ammonia receivers, of which there are six, are 
made of wrought iron, each being 12 ft. long and 15 in. 
diameter, tested to 1000 lb. pressure. They are horizontal, 
and receive the ammonia from the oondensers. There 
it is oarried into the bottom of the brine coolers, whioh are 
large insulated tanks oontainiAg the brine ooils. The 
liquid ammonia is passed in through an expansion valve 
and tho tank is filled to within about a foot of the top. 
The compressor pumps the gasified ammonia from the top 
of these tanks at a pressure of 17 lb. (gauge pressure) and 
delivers it to tho condensers again, atm in the form of gas, 
at a pressure from 100 to 190 lb., thereby making a com¬ 
plete cycle. 

The brine ooolors are of the Isbell-Porter Shell type and 
are four in number, each with a riveted Btoel shell 59 in. 
in diameter and 12 ft. long, closed with cast iron dished 
heads and supported on cast-iron oolumns. Eaoh cooler 
has sufficient 1$, 1$, and 2-inoh double-wound pipe coils 
of extra heavy wrought iron pipe, to aggregate a ooolimj 
surface of about 10,000 sq. ft. for the four ooolers. Each 
ooil projoots through stuffing boxes well secured at eaoh 
end, and assembled in junction-boxes at the top and 
bottom. All ooolers are thoroughly insulated. They 
have sufficient capacity to cool 1908 U.S. galls, of brine 
per minute from 17° F. to 7° F. when operating with the 
other parts of the refrigerating apparatus with ammonia 
suotion pressure of 17 lb. per sq. in. The total weight of 
the four ooolers is 145,000 lb., and the brine referred to 
is oalcium chloride brine with a sp.gr. of 1-21 and a speoifio 
heat of 0-70. 

To circulate the brine we have four steam pumns. 
Three of these aro of the cross-compound crank and fly¬ 
wheel type, with a capacity of 700 galls, per minute each, 
and the fourth one is of the duplex compound type, with 
a capacity of 1000 galls, per minute. 

We also have two fans, one at each end of the building, 
to draw the outside air into the building and over the 
brine coils at a slight inoroase in pressure. These are 
driven by vertical steam engines, and eaoh fan has a 
capacity of 40,000 cb. ft. per minute. 

The brine pumps force tne brine through the coils in the 
brine ooolers, where it is oooled by the evaporating am¬ 
monia to the temperature required, and then to the brine 
coils in the refrigerating room proper where these are 
looated. Tho pipes in this part of the building are made 
of 2-inch lap-welded iron pipe, each length of pipe 20 ft. 
long plus the return bends, and if plaoed in one line would 
stretch 40 miles. These pipes have a cooling Burfaoe of 
132,000 Bq. ft. 

The oiling system in connection with these maohinee is 
of the gravity feed type, with water, separators and Burt 
filters. This plant has run on 40 galls, of engine oil for 
over 13 months, and will easily exceed this record. 

The air, which has now passed completely through the 
system, is delivered to the blowing-engines at a moisture 
oontent of about 0-85 grain per cb. ft. and a temperature 
of about 20° F. Both temperature and water vapour can 
be controlled to a nicety, thereby eliminating the on* 
great variable in the running of blast furnaoes. 

We find in practioe that the aotual saving in fuel is far 
greater than can be shown by calculation. This may be 
accounted for in several ways. The temperature of the 
top gases is greatly reduced, the loss of stock in the form 
of flue dust is materially lessened, and figuring per unit of 
production, the amount of coke, stone, and air charged is 
much less, therefore the capacity of the stoves, blowing, 
engines, etc., is correspondingly increased, and the working 
oapacity of the furnace is also increased, giving a greater 
production. 

According to our records, we are producing more iron 
with less coke consumption than we did when running 
under the conditions of natural air. I have taken averages 
for a whole year in each case, and for the sake of oora- 

S ariaon have used the records showing the best results 
uring the last six years, for a single year under both dry 
and natural blast. 
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On basic iron our furnaoe A produced in 1913 about 
16 per cent, more iron with 12 per cent, less ooke than it 
did in 1907, which was the best year under natural blast, 
and our furnace B, making foundry iron, produoed 22*3 
per cent, more iron in 1913 with 2*7 per oent. less ooke than 
in 1908 which was the best year under natural blast. 

One peculiar factor in the dry blast plant is that occa¬ 
sionally in winter, when the tomperature falls to say 
10° or 16° below zero, the moisture in the outside air is 
lower than we require, and therefore, as we prefer to have 
a constant rather than an extremely low moisture content, 
we sometimes run the dry blast plant backwards, and add 
to the original percentage of moisture. Ordinarily we 
keep the moisture content in the dried air uniformly 
between 0-80 and 0-90 grain per cb. ft. For instance, on 
February 12, 1914, the temperature of the outside air was 
6° F. below zero and the moisture content was 0*2 grain 
per cb. ft. This air was delivered to the furnace at a 
temperature at 11-2° F. with moisture at 0-76 grain. To 
do this it was necessary to add to the blast 5657 lb. of 
moisture in the 24 hours. This was accomplished by 
passing 10 per cent, of the first stage brine circulation 
through a dosed coil steam heater and keeping the first 
stage brine at a temperature of 20° F. Cold dry air from 
the outside was warmed in passing the first stage coils 
and rapidly absorbed moisture by sublimation of the snow 
on the socond stage coils. Regulation of the moisture can 
be effected in this manner as long as any snow remains on 
the Beoond stago coils. 

Thus, as the records show, there has been a general 
improvement in amount of produot, also from cast to cast 
the chemical composition of the metal produced is more 
uniform, and lastly this has been accomplished with less 
fuel per ton of produot under the conditions of dry blast 
as compared with that of natural air. 

In concluding, 1 wish to express my thanks to Mr. 
Jos. Campbell, Chief Engineer of the dry blast, to Mr. 
John Scott, our Consulting Engineer, and to Mr. Corbett 
Whitton, all of whom kindly gave me every facility to 
obtain any data required. 


London Section. 


Meeting held at Burlington House on Monday, March 2nd, 
1914. 
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THE BLEACHING OF CHEMICAL PULP AND 
SUGGESTIONS FOR A STANDARD METHOD. 

BY ARTHUR BAKER AND JAMES JENNISON. 

In view of the publication in Noe. 96 and 96 of the 
Pap ier-Zoitung of a paper under the title of “ Die Blotch- 
enae Wirkung von Chlorkalklosungon auf Zellstoff,” by 
E. Simonson, the authors have been induced to publish 
the results of experiments carried out in 1906, on the 
same subject. 

The question was then studied more particularly from 
the industrial, or manufacturing point of view, rather ,than 
the chemical standpoint, and we have determined :— 

1. The rate of bleaching at constant temperature. 

2. The rate of bleaohing at varying temperatures. 

3. The influence of residual bleach liquor on the economy 
of the process. 

4. The influence of preliminary acid or alkaline treat¬ 
ment, and the effect of adding the bleach in two portions. 

6. The influence of the oonoentration of the pulp. 

The method adopted in carrying out the experiments 
to be described below was as follows :— 

Several sheets of the pulp chosen, which was a typical 
easy bleaching sulphate pulp, were allowed to become 
thoroughly air dry, representative samples were taken for 
the moisture determination, and the remainder was cut 
up and carefully weighed out into 60 grm. lota. In con¬ 
ducting an experiment one of these lots was carefully torn 
up bynand into very small pieoes, thrown into a known 
bulk of water, and the pulp obtained thoroughly churned 


with a strongly made egg-beater fitted with teeth, until a 
finely divided and uniform pulp was obtained. This was 
filtered through a large porcelain funnel of about 8 in. 
diameter, the filtrate being poured through again until all 
the fine fibres were retained. The pulp was finally trans¬ 
ferred to a 4 lb. stoppered bottle ana sufficient water added 
to make it possible to mix effectively the contents by 
vigorous shaking after the addition of the bleach solution 
required by the condition of the experiment. The bleach 
was then added, and the observations taken as demanded 
by the nature of the trial. 

This procedure was adopted in all oases, and was found 
to be all that was necessary when using an easy bleaching 
pulp. But in some later experiments, when using a strong 
non-bleaching sulphite, wo found it impossible to obtain 
a uniform pulp in this manner. The naif-stuff in such 
cases was obtained by breaking up the sheets in an experi¬ 
mental boater, making up to a known bulk and taking an 
aliquot portion. 

After bleaching, the pulp was filtered through filter 
paper by throwing on to the filter funnel, and the residual 
liquor exhausted by a water pump. The pulp was then 
washed with fresh water until the filtrate was free from 
chlorino by the starch iodide test. The first liquor and 
washings were made up to bulk, and the available chlorine 
estimated in an aliquot portion. The pulp left on the' 
filter was washed with dilute acetic acid, and finally with 
water, until free from chlorine by the silver nitrate test, 
exhausted by the pump, air dried, and if the yield was 
required, finally oven dried. In such cases a weighed 
filter paper was used above. 

This method reduced the inevitable browning on drying 
to a minimum, and the pulp was available for making into 
sheets for reference. 

In all our experiments tap water was used. It had a 
temporary hardness of 0 parts per 100,000. 

The bleach is expressed in all cases as bleaching powder 
containing 36 per cent, available chlorine. 

Series /. Rato of bleaching at constant tomperature. 

Weight of pulp, 60 grms. air-day,.* 46 03 «von dry.- 

Concentration of pulp 1 : 16, when bleach is added. 

Table I. 


Bleach taken on oven-dry pulp, 18-16 per cent. 


Temp. 65° F. 

Time bleaching 
hours. | 

i 

Bleach used on oven- 
dry pulp. 



per cent. 


2 

B-74 


4 

10-80 


8 

12*65 


12 

14-31 


16 

16-14 



Colour. 


Poor 

Not. good 
Hood 
Excellent 
Excellent 


The following curve plotted out with the time in hours 
as ordinates, and the percentage of bleach consumed on 
the oven-dry pulp as abscissa, illustrates in a more graphic 
manner the above results. 

In this series of trials it will be noticed that a larger 
amount of bleach was added than necessary to bring the 
pulp to a good oolour, whioh would tend to exaggerate 
any action taking place and thus show what was going on 
more clearly. Tne bottles were placed in the dark during 
the period of bleaching. 

Series II. Rates of bleaohing at variable temperatures. 


Table II. 


Bleach taken on oven-dry pulp, 18-16 per ce nt. 


Temp. °F. 

Per cent, of 
bleach used 
on oven dry 
pulp. 

Time 

bleaching. 

Colour. 

66 

0*74 

2 hrs. 

Poor 

100 

16-06 

2 hrs. 

Excel ient 

120 

17*45 

2 hrs. 

Excellent' 

140 

18*16 

80 mins. 1 

Not good 

160 

18*15 

60 mins. 

Not {pod 


The above series is striotly comparable with Series I. 
A curve plotted out below serves for comparison with that 
for Series I. 
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These figures show in a very clear manner how harmful 
is the action of high temperature upon the economy of the 
operation, and how deleterious with reference to the 
colour of the bleaohed half-stuff. Yet one is sorry to say 
that in many mills this point seems to be entirely lost 
sight of. 



We estimated the yield of bleached pulp in the above 
series of experiments, and found the losses to be:— 


At 100° F. tbe loss was 1-684% on the oven dry pulp taken. 
120° F. „ 1-860% 

140° V. „ 2-101% 

160° F. 2-782% 


In Hofman’s “ Praktisches Handbuch der Papier- 
Fabrikation,” second edition, there is mention on page 148 
of some experiments oonduoted by Dr. Charles Cresson, 
who had repeatedly weighed pure wood cellulose bofore 
and after bleaching, and failed to find any discrepancy 
worth mentioning. 



Our results on this hoad from Series 2 confirm what 
Crosson says, provided that the operation is oarriod out 
at a reasonable temperature 

On the large scale the loss between the half stuff un¬ 
bleached stage and the finished paper is anywhere about 
8—6 per cent., the bulk of whioh is due to loss of small 
fibres in handling. 

On comparing the curve plotted out from the results 
obtained in Scries No. I. with those published by Sindall and 
Heokford in the World’s Paper Trade Review for 
Dooember 2, 1904, on the rate of bleaoh consumption, we 
found that the rate of bleach consumption in our trials 
was about 20 per oent. higher than they obtained in their 
experiments. Thinking that possibly the large excess of 
bloaoh present in oar oase might have caused the rate to be 
accelerated in the earlier stages of the operation, we re¬ 
peated the whole of that series, using an amount of bleach 
powder equal to the amount consumed during 2 hours at 
a temperature of 100° F. in Series No. II., viz., 15-05 per 
oent. of bleach powder on the oven dry pulp taken. 

Series III. Rate of bleaching at oonstaat temperature 
with less bleaoh present than in Series No. I. 


Table III. 

Temp. 65° F. Bleach added, 15 05 per cent. 


1 

Time bleaching 
hours. 

Bleach used 
on oven dry 
pulp. 

Colour. 

2 

Per cent, 

8-07 

Very poor. 

4 

9-33 

Poor 

8 

11-56 

Good 

12 

12-65 

Excellent 

16 

12-82 

Excellent 


The results are plotted out below, against those obtained 
in Series I. 

It will be observed that the curves are almost parallel 
until the later stagoe when the bleach consumption falls 
off slightly in Sories No. III., showing that the relative rate 
of bleaoh consumption is the same until about 12 hours 
have elapsed. 

The results seem to indioate that at this concentration 
of pulp there will always be about 10—20 per cent, of the 
bleach added, left unoonsumod in the residual liquors, if 
the bleaching is only carried on a reasonable length of 
time, i.e ., not exceeding 12 hours at a temperature of 
65° F. or for 2 hours at a temperature of 100° F. 

Griffin and Little say in their book—“We have fre¬ 
quently tested the liquor in the chest, in order to deter¬ 
mine the proportion of ohlorine present after the pulp 
had come to oolour, and have found in many cases it 
amounted to 4 or moro of that originally introduced.” 

This is possibly quite common in many mills where it is 
the custom to use a fair oxoess of bleach to hasten the 
process. 

We shall see later that the concentration of the pulp 
is a most important faotor in hastening the time ocoupied 
for the bleaching operation, as well os reducing the waste 
of unconsumed bleach in the back liquor to a minimum. 

On examining tho colours of the bleachod pulps obtained 
in Series I. and II., we observed that the colour of the 
pulp bleached for 2 hours at 100° F. and that of the pulp 
bleached for 12 hours at 65° F. were practically identical. 
Further, the amount of bleaoh oonsumed under the con¬ 
ditions of these two trials were approximately the same. 
We therefore decided that the other trials should be carried 
out at a temperature of 100° F. for a period of 2 hours, 
as this time and temperature were very convenient for 
conducting a number of experiments side by side. 

It was explained above why an excess of bleaoh was 
taken in Series I. and II. From the comparison of oolour and 
bleach consumption, it appeared that as far as economy 
went there was little to choose between bleaching for 12 
hours at 65° F. or for 2 hours at 100° F., at any rate under 
the conditions of those experiments. 

We therefore repeated the tests under the same respective 
conditions, but using the same amount of bleaoh as in 
Series 111., viz., 15-05 per oent. 

Tho results given below were confirmatory of the 
previous trials with a greater amount of bleach present. 
The slightly higher bleach consumption at 100° F. is pro¬ 
bably explained by the figures obtained in Series IV. 

The conditions of experiment were exactly the same 
as in Series III., the temperature and time varying. 
Table IHa. 

• Bleach added 15-05 per cent. 




Per cent, of 
bleach used 

Colour. 

bleaching. ; 

Temp. 

on oven dry 
pulp. 


100° F. 

18-84 

Excellent 

12 hre. 

65° F. 

12-65 

Excellent 


Series IV. The influence of residual liquors. 
Table IV. 

Bleach added 15-05 per cent. 


Per oent of 
bleach used 
on oven dry 
pulp. 

Colour.* * 

12-84 

Excellent 

F»«h bleach 

14*47 

Not so good 

Fresh bleach + 
residue 



>2 
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In this sene* the amount of bleaoh added was made up 
in one instanoe of part bleaoh oontained in some back 
liquor obtained from a previous trial, and of part fresh 
bleaoh solution, the total amount being equal to 16-05 
per oent. on the pulp taken. The result of the test being 
oompared with the standard obtained with the same 
amount of fresh bleaoh under the same conditions, *.e., 
2 hours at 100° F. 

The bleaoh in the second experiment in Table IV. was 
made by mixing 0*4519 grm. bleach in the baok liquor with 
8*4776 grins, in the fresh bleach solution. 

From the above results it is quite evident that some of 
the bloach in this experiment was used up by further 
action on the organio matter present in the back liquor, 
which action is no doubt accelerated by increased tempera¬ 
ture. 

Very possibly the slight increase of bleaoh consumption 
mentioned in Series III. is accounted for on this ground, 
also taking into consideration the slight decomposition of 
the bloach itself which very likely takes place. 

In order to furthor study the influence of back liquors, 
we made up solutions of fresh bleach, and a solution com¬ 
posed of part fresh bloach and part bloach contained in 
some mill back liquors. 

The solutions were kept in the dark, contained in 
stoppered glass bottles, and tested periodically, with the 
following results:— 


Table V. 


Solution containing 

Time standing. 

100 per cent, fresh 
bleach. 

19 per oent. bleach in 
the back liquor. 

81 per cent. freBh 
bleaoh. 

0 hours 

48 hours 

1 week 

2 weeks 

Loss per cent. 

Sii 

Isil 

2-8 

Losh per cent. 

10-2 

27*0 

47*0 


Fresh solutions made up on similar lines to the above 
were now tested for 2 hours at 100° F. and for 2 hours at 
■66° F. The available chlorine contents of the solutions 
used are given :— 

Solution 1 contained 0-7346 grms. of available chlorine 
from freBh bloach and 0-0098 grm. ditto from back liquor, 
made up to 300 c.cs. 

Solution 2 contained 0*7346 grm. available chlorine from 
fresh bleach, made up to 300 c.cs. 


Table VI. 


Solution. 

Time. 

Temp. 

Loss per cent. 

1 . 

2 hra. 

65° F. 

11*80 

2. 

2 hra. 

05° F. 

Nil. 

1 . 

2 hra. 

100° F. 

28*13 

2. 

2 hra. 

100° F. 

0*47 


These figures illustrate very clearly how uneconomical 
it is to uso back liquors ovor again, and oonfirm some 
similar results published by Temperly (Paper and Pulp, 
January 1901). Since no details are given of the strength 
of the solutions he employed, it is impossible to compare 
them in a satisfactory manner. Our results appear, how¬ 
ever, to confirm his in a general way. 

Series V. The influence of preliminary alkaline and 
acid treatmont, and of adding the bleach in two portions. 

Seeing that wo were dealing with the question from the 
standpoint of an easy bleaching pulp, we did not think 
it worth while trying the effect of a preliminary washing 
with water, as a pulp requiring suen treatment on the 
large scale could not be classified as an easy bleaching one. 

Afterwards, however, we examined the water extract 
from the unbleached pulp on which the trials had been 
made with reference to the amount of bleaoh whioh the 
faintly ooloured water extract would account for. 

Fifty grms. of the air dry pulp was extracted with 
1$ litre* of cold water. Two separate 600 c.os. were 


taken to whioh was added 60 o.c. of bleaoh solution of a 
known strength. During the time the solutions were 
under observation, one was kept at 100° F. and the other 
at 65° F.; 60 o.c. of bleaoh solution oontained 2*3399 
grms. 35 per oent. bleaching powder. 

Table VII. 


Loss per oent. on the bleach added. 


Solution. 

Temp. 

2 hr*. 

1 4hrs. 

6 bn. 

1 . 

100° F. 

5*58 

5*58 

5*58 

2. 

65° F. 

4*29 

4*29 

4*29 


These are the losses caused by the extract contained in 
500 c.c., therefore if the whole extract had been taken the 
losses would have been trebled. 

The figures show that a certain amount of bleach is 
consumed in oxidising organic matters which could be 
extracted by washing with water, but aa the economy 
thus offected would in the case of a pulp requiring say 
12 per cent, bloach only amount to 15 per oent. of 12 per 
cent., i.e., 1*8 per cent, bleach on the pulp taken, it is 
hardly worth the time and trouble that would have to 
bo spent on it during the washing prooess. 

The amount of bloach consumed by the wash waters 
of the pulp we had under consideration are very closely 
in agreement with the 1*5 per oent. obtained by SindaU 
and Heckford in experiments conducted on somewhat 
similar lines (see Paper Trade Review, October 7, 1904). 

Our results show that the extract is rapidly oxidised, 
after which little action goos on in the way of decomposing 
the remaining bleaoh. 

We thought, however, that it might be worth whilo 
trying if any economy could be effected by a preliminary 
acid or alkaline treatment. With an easy bleaching pulp 
like the one under consideration the results were dis¬ 
appointing, for although the colour was much improved 
by the acid treatment in the caso of soda pulp and by 
alkali treatment in the case of sulphite pulps, the economy 
effooted in the bleach consumption was insignificant. 
The acid treatment consisted in saturating the pulp with 
a solution of hydrochloric acid in amount equal to 1 per 
cent, on the weight of air dry pulp, whioh was allowed to 
stand 2 hours, the pulp was then washed on the filter 
until the filtrate was free from chlorides, when the pulp 
was ready for bleaching in the usual way. The alkali 
treatmont was effeoted in oxactly the same manner, 1 per 
cent, caustic soda being UBod on the air dry pulp taken. 

In the trial where the bleaoh was added in two portions, 
tho seoond lot of bleach was added immediately the first 
was consumed. This latter trial was undertaken because 
it is still the practice in some mills to add the bloach in 
this manner, without first washing out the products 
extracted by the first lot of bleach. The results are 
instructive, and only what one would expect from a con¬ 
sideration of the earlier trials with baok liquor. 


Table VIII. 

Alkali and acid treatment. BUach added , 15*05 per cent . 


Per cent, of 
bleach used 
on oven dry 
pulp. 

Colour. 

Treatment. 

1S-34 

Excellent 

None. 

12*80 

Kxoellont 

Alkaline 

12*95 

Brilliant 

Acid 

12*47 

Not so good 

Bleached in two 
portions 


The oolour of the bleached pulp that had had a previous 
acid treatment was brilliant in comparison with the 
others, the pulp having had a previous alkaline treatment 
being a good second. In the trial in which the bleaoh was 
added in two portions the colour was poor. In the latter 
case the bleach was added in two equal portions, the first 
lot being exhausted in 40 mins. 

Series VI. The influence of the oonoentration of the 
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bleaching of material in the pulp state. Indeed, one might 
•ay that it is impossible to ootain the highest economy 
without careful attention to this most vital point. 

Sindall and Heokford emphasise this in their remarks 
on the subject, as also do Cross and Bevan in their text 
book on papermaking, but do not give any data bearing 
on the question. 

The former investigators say in an article published in 
the Paper Trade Review, September 16, 1904:— 

“ This question of the proportion of water in relation to 
the bleach consumption is really an important one. The 
influence of the quantity of water used per cwt. pulp in 
the beater is not so fully appreciated by papermakers as 
it should be, and a few definite trials under carefully 
regulated conditions would soon convince them that the 
operation of bloaching wood pulp is not such a simple 
matter of routine after all. ‘ More water more bleach ’ 
is a common expression, and a common experience, but 
it is a fact that has not been properly studied. We are 
ready to aocept the idea that the extra bleaoh is simply 
consumed by the extra water itself. But the amount used 
is always considerably in excess of that actually required 
to neutralise the water, and we are forced to seek some 
better explanation. Probably tho active bleach in solution 
attacks the chlorinated organic compounds formed during 
the prooess, and the actual bloaching of the pulp is re¬ 
tarded, so that not only is the consumption of bleach 
greater, but the period occupied is longer.” 

We conducted 3 trials at different concentrations of 
the pulp, the intermediate one being the samo concen¬ 
tration used throughout all the experiments detailed 
above. 


Table IX. 

Temperature, 100 0 F. Time, 2 hours. Bleach added, 
16-06 per cent. 


Per cent, of 
Bleach used 
on oven-dry 
pulp. 


Concentration. 


Colour. 



The results are not only of interest, but we think of 
value, showing that the idea that the bleach is oonsumed 
by the water, or that it is used up in attacking ohlorinated 
organic compounds is erroneous, as the above trials show 
conclusively that tho bulk of the bleaoh is simply left 
unchanged in the back liquor. 

The old mill maxim “ more water more bleach ” is thus 
founded on fact. Tho explanation appears to be, that 
in weak solution the action is not sufficiently energetio 
to cause a reasonable exhaustion of the available chlorine. 
In other words, it is a case of mass action. 

All the above described experiments were conducted on 
an easy bleaching so called soda pulp, whioh was really 
a sulphate pulp. We found however, that the results 
obtained applied equally well with reference to easy bleach¬ 
ing sulphite pulps, with the exception, already mentioned, 
that with a preliminary alkaline treatment the colour 
obtained after bleaching was much better than that given 
by a preliminary acid treatment. 

The net result of the work wo have carried out is as 
follows:— 

1. That the use of back liquors is attended with an 
increase in the bleach consumption, and accompanied by 
a lowering of the colour of the resultant bleached pulp. 

Its only legitimate use is in the early washing ot boiled 
rags, or similar operations, prior to bleaching, when it 
can be thoroughly removed before the bleach is added to 
the clean half-stuff. 

2. That preliminary washing either by water, dilute 
acid, or dilute alkali, is not worth while in the case of easy 
bleaching pulps. 

3. That the concentration of the pulp is the most 
important factor to be taken into consideration, and due 
regard to this point is absolutely essential in order to 


obtain the highest economy in the bleaching prooess as 
carried out in the paper mill. 

4. That when bleaching with the aid of heat, a tempera¬ 
ture of 120° P. should not be exceeded, our results tending 
to show that temperature of 100° F. is all that is neoessaiy. 
Wherever possible the pulp should be heated before the 
bleaoh is added, as if heated when the bleaching is going 
on there must always be exoesaive local heating of the 
pulp, even if a fairly rapid circulation of the stuff is main¬ 
tained, of course detracting from the eoonomy of the 
operation.. 

Due regard having been paid to the above points, it is 
a matter for consideration whether the operation is best 
carried out at 100° F., or at say the temperature of the 
atmosphere. It is simply a question of cost of equip¬ 
ment. 

In bloaching at 100° F. it is tolerably certain that it 
will be necessary to circulate the pulp during the greater 
part of the time it is bleaching, whilst praotioe has shown 
that when bleaching for a considerable length of time in 
tho cold, occasional agitation ip all that is necessary, in 
spite of teaching to the contrary. Some manufacturers 
have realised this, and it is modern practioo to fit bleaching 
potchers with fast and loose pulleys in order to economise 
power. 

All work upon the subject of bleaching pulps leads one 
to the point—Why is there not a standard method of 
bleaching pulp, and standards of colour for reference in 
cases of dispute ? There can be no question that a 
standard method would meet with general approval 
Various investigators have raised the question, ana it has 
even been discussed by the Wood Pulp Association. As 
Sindall and Bacon point out in their work, “ The Testing 
of Wood Pulp,” tho real difficulty is not tho method of 
performing the operation, but rather the difficulty of 
fixing suitable standards of reference. They put forward 
in a tentative sort of way the suggestion that the use of 
Lovibond’s Tintometer might meet the case, but it has 
apparently found little support. Whilst the tintometer 
is a useful instrument in the hands of a skilled operator 
for certain purposes in other industries, it is our opinion 
that Buch a method for measuring the colour of 
bleached wood pulp is extremely unlikely to find favour 
in tho pulp and paper industries, not because of any in¬ 
herent defects in the proposed method of judging colour 
value, but simply because the type of man who usually 
sells and buys pulp would be the last person to pay any 
attention to such a highly technical method of stating 
colour value. 

Looking at the subject from a practical point of view, 
one must arrive at the conclusion that any standard test 
which will find general acceptance must be simple and 
easily understood by tho commercial man, on the point 
of reference to colour value. Settle this pointy and a 
standard mothod of procedure in the actual bleaching test 
itself will soon be agreed upon by all interested. 

We therefore suggest that four standards of colour 
should bo fixed by suitable representatives of pulp and 

S apor manufacturers. These standards to be matched in 
ull porcelain os follows :— 

A. Colour obtained by first quality easy bleaching 
sulphite. 

B. Colour obtained by second quality easy bleaching 
Bulplite. 

.C. Colour obtained by first quality easy bleaching 
sulphate. 

D. Colour obtained by second quality easy bleaching 
sulphate. 

Under tho conditions of the standard test given 
below. Standards to be kept by the Pacer Makers 
Association and the Wood Pulp Associations of the various 
countrios as official standards. The buyer would then be 
enabled to contract for a bleaching pulp with a specific 
clause in his oontraot to the effect that the pulp mentioned 
would give under the conditions of the standard test a 
colour of A., B., C. or D. with a stated percentage con¬ 
sumption of bleaching powder. In a case of dispute, the 
arbitrators would then have available a reoognised standard 
of bleaching quality, f and would not be compelled to fall 
back upon what is commercially known as the “ brand,” 
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whatever that may happen to mean in any particular | 
ease. 

Eaoh paper maker and pulp seller would be able to 
provide himself with similar standards to tho official ones, 
and once knowing the percentage of bleach powder re- 

? [uired to produce a colour represented by any one of tho 
our standards oould, by a glance at his colour standards, 
readily form an estimate of the value of any pulp as far 
as its bleaching qualities were concerned. 

Following is the method employed in making the actual 
bleach tost itself:— 

Suggested standard bleaching test :— 

Minimum quantity to be taken, 10 grms. 

10 grms.—10 per cent, air dry pulp. 

160 c.c. of water containing bleaching powder (35 percent 
chlorine) equivalent to 12 per cent of bleaching powder 
on the pulp taken. 

Temperature—100° F. Time of bloaching—2 hours. 

Wo have used this test for some years, and find it can be 
suitably carried out by tearing the pulp into shreds by 
hand, throwing into a litre ot water, agitating with a 
powerful egg beater made of brass, and fitted with teeth, 
until a uniform pul]) is obtained. Throw the resultant 
pulp into a porcelain filter and exhaust with the water 
pump, finally squeezing by hand, leaving the pulp approx. 

30 per cent. dry. Place in a suitable vessel which is 
standing in a water bath, and is at the temperature of tho 
bath, ?.e., 100° F. Take 100 c.c. of water at 105° F., 
add the requisite number of c.c. of bleach solution to 

f ive the required percentage, and pour on to the pulp. 

tir well, and bleach for two hours at 100° F., stirring 
ocosionally with the thermometer. 

Wo find that with filtered mill solution at 4£° Tw. 
approximately 30 c.c. of bleach solution will be required. 
This is checked at the time of the experiment. 

After the time has expired throw tho bleached pulp 
upon tho porcelain funnel, exhaust with the pump, wash, 
mako the filtrate and washings to 2 litres and titrate an 
aliquot portion. Caloulato the bleach consumed as 
percentage on the 10 per cent, air dry pulp taken. 

Wo use a calcium chloride bath, fitted with a steam 
coil, and are able to make a dozen tests side by side, but 
any arrangement that will provide a constant temperature 
of tho water bath will answer quite as well. 

Make suitable sheets of tho pulp for reference, and it is 
Important to note that these sliotud be air dried. 

By bleaching at 100° F. one is able to mako a large 
number of tests in a short time, and with suitable apparatus 
to make a large proportion side by side. 

Discussion. 

Mr. R. W. Sindall said that the paper-maker found 
that the consumption of bleach varied from say 8 per 
cent, up to 25 per cent, of the weight of pulp used. It was 
therefore important to him to have some method by 
which the minimum of bleach required to produce a given 
colour should be readily estimated. Discordant results 
were often due to causes such as the method of extracting 
tho bleaching powder and antiquated methods of treating 
the pulp. From his own experience he had found it 
necessary to correlate the actual consumption of the 
bleach with the colour produced, in order to find the lowest 
consumption of bleach at which the maximum colour 
was reached. He used the tintometer as standard of 
colour becauso it igas the handiest instrument. He 
quite agreed that in the hands of an untrained man 
deplorable mistakes and disputes might oocur, but in 
the hands of a trained observer the tintometer could be 
used for the purpose. By its aid, an independent observer 
had boen able to place in the correct order a series of 
pulps bleached at 100° F. and at the ordinary temperature, 
with amounts of bleaching powder varying from 2 to 20 
per cent. 

Dr. E. K. Rideal said that in the standardisation of 
bleach pulp the actual acidity or alkalinity, an the caso 
might be, of the bleach used, should be stated, because 
the bleaching power was considerably raised in presence 
of free acid. 

Mr Grant Hooper said that the suggested test struck 
bias as leaving tho essential poult stfll to be decided. 


He took it that at the end they had still to deoide what 
degree of colour remained in the pulp. It seemed to him 
to be very much better to follow the line which Mr. 
Sindall had suggested, namely, to rely directly on the 
tintometer. In the use of that instrument for deciding 
the colour of such a substance as flour, he had found no 
difficulty, and Mr. Sindall’8 experience seemed to have 
been equally satisfactory. The authors had suggested 
that the use of the tintometer by the practical man was 
a difficulty, but there were many trained persons inoapable 
of deoiding finer shades of colour. Would the amount 
of bleach used invariably indicate the degree of whiteness, 
and if not, was it not better and more direct to rely on the 
tintometer in the first instance ? 

Mr. Baker, in reply, said that tho alkalinity of the 
bleach solution used should not be overlooked in fixing 
the details of the standard test. The effect of free limo 
was to retard tho operation. He believed that Cross and 
Bovan had dealt with that subject very thoroughly in a 
paper called 11 Some Considerations of the Chemistry of 
Hypochlorite Bleaching.” With regard to the question 
of colour, the difficulty was not one of fine differences, 
but of very marked differences. They had found in 
practice that under tho conditions of the standard test 
all pulps sold as bleaching pulps fell within the range of 
the proposed standards. The trials exhibited, which 
represented a large number of pulps, had been roughly 
classified into four classes, which might form a basis for 
fixing four colour standards. There was a wide difference 
between tho highest and the lowest colour. As regards 
the colour measurement, he was afraid if they put before 
the business head of a concern a series of tintometer 
readings, it would not bo very convincing, but if they 
could put before him some definite colour values 
representing the colour obtained by stated percentages 
of bleach consumption, ho would readily make up his mind. 
It was certainly their intention to state tho percentage 
of bleaching powder as well as the colour. 


A TABLE OF SPECIFIC GRAVITIES OF SPIRITS 
CORRESPONDING TO INDICATIONS OF GLASS 
HYDROMETERS FOR USE WITH BEDFORD’S 
CORRECTED SIKES’ TABLES. 

BY JITENDRA NATH RAKSHJT AND SACHINDRA NATH 
8INHA, M.A. 

Bedford, in his “ Corrected Sikes’s Tables ” for ascer¬ 
taining the strength of spirits with glass hydrometers 
(see this J., 1913, 1172), reproduce-« the specific gravity 
table (see page 130) from Sikes’ original tables, which 
was meant for use with brass hydrometers. But he 
has not made it quite distinot in his book how far the 
results obtained are affected (1) by the use of tables 
meant for brass instruments, with those of glass, and (2) 
by the application of what was meant to be true strengths 
on the basis ot Ure’s experimental determinations of 
Bpirit strengths relative to those of Otto Hehner’s, 
which formed the basis of tho corrected Sikes’ tables 
for glass hydrometers. 

A table for this purpose is readily prepared in the follow¬ 
ing way. Taking any indication, e.a., 86-2°, the correspond¬ 
ing spirit strength found from Bedford’s table at 60® F. is 
41-50 |)er cent, proof spirit. By Hehner’s table (Analyst, 
vol. 5.) the specific gravity for a spirit containing 41-5 per 
cent, proof spirit is 0-9724. Hence 86-2° indication by 
gloss hydrometer represents 0-9724 speoifio gravity, 
whereas that from Table I. of Bedford is 0-9726. The 
table thus constructed gives the specific gravities of spirits 
at 60° F. compared with water at 60° F. for an indication 
at 60° F., and the reverse. 

Again, if a specific gravity determined at another 
temperature by glass pyknometer, whioh is, in tact, an 
apparent gravity, ib reforred to this table, an apparent in¬ 
dication is also obtained. Next by the use of Bedford’s 
corrected table for the above apparent indication true 
spirit strength may be obtained. Thus the error due to 
the different temperature in pyknometrical determinations 
may be conveniently eliminated. 
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DlVS. 

on 

stem 

A. 

Sp. ter 

Dlvs. 

on 

item 

A. 

Sp. tr. 

Dlvs. 

on 

item 

A. 

Sp. gr. 

Ptvs. 

on 

item 

A. 

8p.gr. 

7*0 

0-7939 

10-4 

0-8004 

13-8 

0-8002 

17-2 

0-8117 

7*2 

0-7942 

10-6 

0-8009 

14-0 

0-8005 

17-4 

0*8119 

7-4 

0-7946 

10-8 

0-8012 

14-2 

0-8009 

17-6 

0-8122 

7*6 

0-7951 

11-0 

0-8015 

14-4 

0-8071 

17-8 

0-8124 

7-8 

0-7954 

11-2 

0-8017 

14-0 

0-8074 

18-0 

0-8128 

8*0 

0-7957 

11-4 

0-8022 

14-8 

0-8078 

18-2 

0-8130 

8*2 

0-7930 

11-0 

0-8025 

16-0 

0-8081 

18-4 

0-8183 

8*4 

0-7906 

11-8 

0-8028 

15-2 

0-8083 

18-0 

0-8166 

* 8*6 

0-7908 

12-0 

0-8081 

15-4 

0-8088 

18-8 

0-8139 

8*8 

0-7971 

12-2 

0-8030 

15-6 

0-8090 

19-0 

0-8141 

9-0 

0-7977 

12-4 

0-8039 

15-8 

0-8093 

19-2 

0-8143 

8*2 

0-7980 

12-6 

0-8041 

10-0 

0-8097 

19-4 

0-8148 

0*4 

0-7986 

12-8 

0-8046 

36-2 

0-8100 

19-6 

0-8150 

9*6 

0-7080 

13-0 

0-8049 

16-4 

0-8103 

19-8 

0-8152 

9*8 

0-7992 

13-2 

0-8052 

16-6 

0-8107 

20-0 

0-8150 

10*0 

0-7998 

13-4 

0-8057 

10-8 

0-8110 



10*2 

0-8001 

13-6 

0-8059 

17-0 

0-8112 




DIti. 

ou 

stem. 

Sp. gr. 

Diva. 

on 

stem. 

Sp. gr. 

Divs. 

on 

stem. 

Sp. gr. 

Divs. 

on 

Htem. 

Spgr. 

0-0 

0-8156 

14*0 

0-8390 

28-0 

0-8083 

! 42-0 

0*8883 

0-2 

0-8159 

14-2 

0-8392 

28-2 

0-8638 

42-2 

0-8887 

0-4 

0-8161 

14-4 

0-8396 

28-4 

0-8641 

42-4 

0-8891 

0-0 

0-8105 

14-0 

0-8400 

28-0 

0-8644 

42-0 

0-8895 

0-8 

0-8167 

14-8 

0-8404 

28-8 

0-8647 

42-8 

0-8898 

1-0 

0-8169 

15-0 

0-8407 

29-0 

0-8652 

43-0 

0-8902 

1-2 

0-8174 

15-2 

0-8411 

29-2 

0-8055 

43-2 

0-8900 

1-4 

0-8176 

16-4 

0-8413 

29-4 

0-8658 

43-4 

0-8910 

1-0 

0-8180 

15-0 

0-8417 

29-6 

0-8002 

43-0 

0-8913 

1-8 

0-8183 

15-8 

0-8421 

29-8 

0-8065 

43-8 

0-8917 

2-0 

0-8187 

10-0 

0-8424 

30-0 

0-8668 

44-0 

0-8922 

2-2 

0-8190 

16-2 

0-8428 

30-2 

0-8873 

44-2 

0-8925 

2-4 

0*8194 

16-4 

0-8432 

80-4 

0-8670 

44-4 

0-8928 

2-0 

0-8190 

10-6 

0-8434 

30-6 

0-8679 

44-0 

0-8932 

2*8 

0-8201 

10-8 

0-8437 

30*8 

0-8082 

44-8 

0-8935 

3-0 

0-8203 

17-0 

0-8441 

31-0 

0-8687 

45-0 

0-8939 

8-2 

0-8205 

17-2 

0-8444 

31-2 

0-8690 

45-2 

0-8942 

3*4 

0-8210 

17-4 

0-8448 

31-4 

0-8093 

45-4 

0-8945 

8-0 

0-8214 

17*0 

0-8451 

31-0 

0-8098 

45-<P 

0-8949 

3-8 

0-8219 

17-8 

0-8465 

31-8 

0-8701 

45-8 

0-8952 

4-0 

0-8221 

18-0 

0-8458 

32-0 

0-8704 

40-0 

0-8956 

4-2 

0-8223 

18-2 

0-8402 

32-2 

0-8708 

40-2 

0-8901 

4-4 

0-8228 

18-4 

0-8465 

32-4 


40-4 

0-8905 

4-6 

0-8232 

18-0 

0-8468 

32-0 

IVfHrH 

40-6 

0-8908 

4-8 

0-8234 

18-8 

0-8472 

32-8 


40-8 

0-8970 

5-0 

0-8238 

19-0 

0-8477 

33-0 

0-8722 

47-0 

0-8974 

5-2 

0-8240 

19-2 

0-8480 

88-2 

0-8725 

47-2 

0-8978 

5*4 

0-8244 

19-4 

0-8483 

33-4 

0-8728 

47-4 

0-8982 

6-0 

0-8248 

19-0 

0-8480 

33-6 

0-8733 

47-0 

0-8986 

5-8 

0-8262 

19-8 

0-8490 

33-8 

0-8786 

47-8 

0-8990 

0-0 

0-8254 

20-0 

0-8494 

34-0 

0-8739 

48-0 

0-8904 

0-2 

0-8287 

20-2 

0-8497 

34-2 

0-8744 

48-2 

0-8998 

6-4 

0-8261 

20-4 

0-8501 

34-4 

0-8747 

48-4 

0-9000 

0-0 

0-8203 

20-0 

0-8504 

34*0 

0-8751 

49-0 

0-9005 

0*8 

0-8207 

20-8 

0-8508 

34*8 

0-8754 

48-8 

0-9007 
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Meeting held at the Orand Hotel on Tridag, February 6th, 
1914. 


ME. JULIUS BtlBNEB IN THE CHAIR. 


ON THE COAGULATION OP THE LATEX OF HEVEA 
BRAZIL1ENSIS, AND ITS BEARING ON THE 
STRENGTH OP RUBBER. 

BY NEWTON W. BABBITT, B.A., 

International Institute of Agrioulture, Rome, formerly 
Economic Botanist, Federated Malay States. 

The question of strength in rubber has been exercising 
the minds of rubber growers and their chemists since 
plantation rubber first entered the market in competition 
with the native Brazilian prodnot. With outputs in¬ 
creasing and prices steadily declining sinoe 1910, this 
competition has become keener and the question of 
quality has assumed greater importance. Notwithstanding 
this, our knowledge of the strength of rubber is limited 
chiefly to physical determinations. The m a n ufacturer of 
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rubber goods has a definite standard of quality. He can 
make reliable determinations of the strength of different 
samples of rubber and upon them base his valuation. On 
the other hand, little or no reliable information is avail¬ 
able as to what these qualities depend upon or with 
what they are directly associated. Consequently the 
planter is still at a loss to know why his rubber is inferior 
in strength to the native Fine Hard Para and what means 
he may adopt to improvo it. At the present prices* of 
Fine Hard Para and plantation rubber, 3s. 2d. and 2s. 3d. 
respectively, the superiority of the former, considering its 
15 to 20 per cent, impurity, is equivalent to an increased 
value in the caoutchouc of 75 per cent, as compared with 
the plantation product. 

Though Borne authorities do not admit the existence of 
any superiority in Brazilian rubber, nevertheless many 
theories have been put forward to account for it. Numerous 
ompirical methods of preparing rubber have been devised, 
more or less in imitation oi the Amazonian smoking 
method, but none except direct imitations of this method 
have been proved equal to it, and these, unfortunately, 
are not adaptable to plantation conditions. Samples of 
rubber have been prepared at tho Botanical Gardens. 
Singapore, by tho smoking method of coagulation, and 
after vulcanisation gave physical tests equal to thoso of 
Fine Hard Para.t Many estates also claim to have 
produced superior samples of rubber, but, as Eaton has 
already pointed out, these results are not the outcome 
of scientific experiment, but of fortunate methods adopted 
by oareful managers and factory superintendents. In 
1907 Beadle and Stevens conducted experiments to show 
that plantation rubber was superior to Fine Hard Para 
and obtained results accordingly. Results so undoubtedly 
exceptional are of little value unless fully interpreted in 
relation to the methods of coagulation employed and 
the subsequent treatment of the rubbor. 

Now the Amazonian smoking method consists essen¬ 
tially in coagulating successive films of latex on a stick 
rotating in a jet of smoke produced by the slow com¬ 
bustion of certain palm nuts. The influences to which 
the latex is subjected in such a prooess are increase of 
temperature, action of smoke, action of volatile organic 
acids, evaporation of water and consequent concentration 
of serum. 

The use of acetic acid as a coagulant, now generally 
adopted by most estates in the East, was suggested by its 
occurrence in the distillation products of wood and in 
Brazilian rubber, and the practice of smoking sheet 
rubber in drying sheds is believed to improvo the quality 
of plantation rubber on the supposition that Brazilian 
rubber owes its superior strength to tho action of smoke 
and othor distillation products of wood. 

The effect of temperature on coagulation and the 
quality of the rubber has not been worked out. Henri 
observed that the “ Brownian movement ” of the globules 
of caoutchouc increases with rise of temperature and tho 
oaoutchouc. becomes less viscous. The writer found that 
coagulation takes place more readily as the temperature is 
increased up to 70° or 80° C., but that at higher tem¬ 
peratures it is more difficult to obtain. This result is in 
agreement with Whitby’s suggestion as to the existence 
of a coagulating enzyme in latox. 

The evaporation of water and tho consequent increase 
in concentration of the scrum as a factor influencing 
coagulation, appear to havo been entirely neglected by 
previous workers—a negligence which is all tho more 
surprising when we consider the recent progress in the 
study of oolloidal proteins and their behaviour in salt 
solutions of various concentrations. This attitude towards 
suoh an obviously important factor is no doubt duo to 
the prevailing ideas concerning tho part played by the 
protein in tho coagulation of the latex and the quality of 
the final product. The manufacturer’s appreciation of 
tho obviouB merits of a clean rubber has encouraged the 
planter to produce rubber whioh is almost chemically 
pure caoutchouc, on the supposition that auality was 
dependent on purity. The inferior physical properties 
of synthetic rubber and of oaoutchouc prepared from 
raw rubber do not support suoh a supposition. Besides, 

* India Rubber Journal. Nov. 15, 1918. 

11. Wray in Bulletin of Straits Settlements, Vol. X. 


Look and Bamber have shown that the breaking strains 
of a number of samples of plantation rubber vary inversely 


nitrogenous constituents left after solution of the caout¬ 
chouc hydrocarbon in benzene, have shown that their 
removal from a sample of rubber results in a deterioration 
of the sample. The nitrogenous constituent would thus 
appear to exorcise a greater influence on the quality of 
rubber than is generally supposed. 

Biffen and Weber both hold the view that the proteins 
play an important part in coagulation, forming a clot 
which entangles the caoutohouc globules, and that varia¬ 
tions in coagulation are dependent on the qualities of the 
particular albuminoids present in the latex. Frank also 
supported this view by his experiments on the latex of 
Hevea and Kickxia. On the other hand, De Jong and 
Tromp de Haas obtained coagulation of the latex of 
CdStiUoa dastica after removal of the proteins by means of 
alcohol. Hj>ence obtained similar results with Kickxia, and 
Crossley obtained coagulation of Hevea latex after con¬ 
siderable dilution with water. Gardner removed the 
protein from the latices of Hevea , Castiltoa, and Micranda 
by dialysis after digestion with papain, and obtained 
coagulation in each case. Henri, as a result of micro¬ 
scopic examination, concluded that protein was not 
essential to coagulation, but he, along with Weber, drew 
a distinction between coagulation and coalescence or 
mere fusion of the caoutchouc globules. Zimmermann 
observes that coagulation can take place in the absence of 
protein, but believes that the protein in tho latex tends 
to promote coagulation. 

The writer examined the behaviour of Hevea latex 
microscopically and found that agglutination and coales¬ 
cence of the caoutchouc globules is possible without any 
change taking place in the condition of the protein solution, 
and that small clots of oaoutchouc are formed in this 
way. This process he considers to be quite independent 
of true or complete ooagulation, in which the caoutchouc 
globules are embedded in a matrix of coagulated protein. 
Fusion <ff tho globules and protein with formation of a 
homogeneous structure takes place when pressure is 
applied. 

Considering these facts, it seemed to the writer that a 
study of the colloidal properties of latex under different 
conditions might afford interesting information likely 
to lead to a better understanding of tno process of coagula¬ 
tion and to a clearer conception of strength in rubber. 
A considerable amount of work on the coagulation of 
Hevea latex by acids and salts has already been done 
by various workers, notably Parkin, Crossley, Eaton, 
Whitby, and others, but with little consistency in the 
results ; while apparently no one, except perhaps Whitby, 
has attempted a quantitative comparison of the effects of 
different concentrations of the same and of different 
reagents. 

Accordingly, with this object in view, the writer carried 
out the following experiments on the ooagulation of fresh 
Hevea latex in solutions of varying concentration of acid 
and salt. The experiments were conducted by methods 
similar to those oi Wood in his work on the strength of 
wheat gluten. 
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In the abeenoe of facilities for dialysing the latex, the 
following mode of procedure was found most suitable. 
A number of large test-tubee wore each marked at 50 o.c. 
and numbered from 1 to 60. Standard solutions of acid 
and salt were run in from a burette in sufficient quantities 
to make the required strengths, as shown in the above 
table. One halt c.o. of clean fresh latex was then added 
to each tube, and the liquid thoroughly stirred to effect 
Complete diffusion of the latex throughout. The tubes 
were placod in racks and allowed to stand for 24 hours to 
ensure equilibrium between the oolloid and its solution. 
A oomparativo examination of the tubee was thon made. 
The numbers of all the tubes in which coagulation was 
just short of completeness wore indicated in the tablo as 
shown above. The points thus obtained were plotted on 
squared paper with concentrations of acids as abscissae 
and concentrations of salt as ordinates. Such a graph 
shows the coagulating effect of varying concentrations of 
salt as measured against the disintegrating effect of 
varying concentrations of acid. The method of working 
and the appearance of the latex in varying concentrations 
of sodium chloride and hydrochloric acid is shown in 
Plate I. The curves obtained for various acids and salts 
are given in Plates II., III. and IV 



Vi.ati I. 

At concentrations of acid and salt corresponding to 
any point within the ourve coagulation does not take 
place and the solution remains permanently milky, though 
a thin skin or coagulum, due to the creaming of the 
larger caoutchouo globulos, may form at tho surfaco. 
Examination of the opaque serum after several days 
shows the presenoe of caoutchouc globules in a state of 
Brownian movement. 

At concentrations of acid and salt corresponding to 
any point outside the curve coagulation is complete, and 
no ^ caoutchouc globules are to be found in tne serum 
which is quite clear. Proceeding from any point of 
concentration inside the curve in a vertical direction, as 
the concentration of the salt increases, the degree of 
coagulation increases, becoming complete on reaching a 
point outside tho curve and increasing in intensity the 
further we get from it 


The difference in intensity of the coagulation between 
points remote from the curve and points adjacent to it 
was distinctly peroeptible in all experiments. The 
ooagula formed by high concentration of salt at points 
distant from tho ourve were tougher and Btrongor in 
texture, while those formed at low concentration of salt 
were soft and spongy. Thus one oould easily arrange 
a number of samples of ooagula according to their position 
with respect to the ourve. On rolling the samples, 
howover, these differences were much less obvious. 





The water-absorbing capacity of the protein in the 
different samples was determined as follows. The clots 
from a vertjoal scries of tubes were first washed thoroughly 
in running water, and dried between sheets of Wotting 
paper and in the open for 24 hours. They were then 
weighed and afterwards dried to a constant weight in 
a steam oven. The results were as follows 
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Lou of water on heating rubber to 100° C. 
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N/50 

3 

] 8-17 

j 2*90 

0*27 

8*5 

N/5 

N/50 

4 

| 2*70 

1 2*54 

0*16 

5*9 

N/10 

N/50 

5 

j 2-05 

! H)2 

0*13 

0-3 

— 

2N 


thus showing that the water-absorbing capacity of the 
coagulum varies inversely as the concentration of salt 
in the serum. 

Examination of the curves shows that the inhibiting 
effoot of acids on coagulation increases with increase of 
concentration of acid un to a certain maximum. Beyond 
that, in the case of hydrochloric and sulphuric acids, the 
inhibiting effect begins to diminish with increasing con¬ 
centration of the acid, until at a concentration of N/2 
coagulation takes place without the addition of salt. 
With acetic, lactic, and phosphoric acids, further increase 
in concentration has no effect, and these acids are unable 
to produce coagulation at any concentration in the absence 
of salt. Small differences in the concentration of the 
organic acids have very little influence on the degree of 
coagulation produced by salts. Particularly is this the case 
with acetic acid in the presence of sodium sulphate or 
bisulphite. This accounts for the fact that acetic acid as 
used on plantations allows considerable variation in the 
strength required for coagulation. 

Sulphuric acid in the presence of sodium salts behaves 
similarly but in a less degree. At concentrations of 
sodium Balts abovo N /25 coagulation is produced at all 
concentrations of acid. Eaton, using undiluted latex, 
found that coagulation was produced at all concentrations 
of sulphuric acid. It follows, therefore, that the con¬ 
centration of salts in latex corresponds to at least N /25 
sodium sulphate. Comparison of the coagulating effect 
of various salts shows that the valenoy of the radicles 
does not appear to exert much influence. Considering the 
curves for sodium salts, the sulphate is moro powerful 
than the phosphates or chloride, and comparing the effects 
of the basic radicles, arranged in order of effectiveness 
they form a series thus : Na, K, NH 4 , Al, Mg. These 
results do not agree with those of Wood, who found that 
with wheat gluten the coagulating effect of salts was 
related to the valoncy of the kations. They agree, how¬ 
ever, with Hofmeister’s series, and probably represent 
the comparative water-drawing capacities of the salts. 

Chiok and Martin, experimenting with egg albumon, 
found that the precipitation of protein was analogous to 
the salting out of alcohol. The first effect of concentrated 
salt is to withdraw water from the protein aggregates. 
When precipitation is about to take place, the anion 
or kation of the elootrolyte present can complete the 
process by neutralising the charges of the particles. 
Thus in studying tho total effoct of the concei tration of 
salt on coagulation, the influence of the ions of the electro¬ 
lytes must be regarded as subsidiary to the dehydrating 
effect of the salt as a wholo. It would appear that 
coagulation of latex is analogous to the salting-out of 
proteins like casein and egg-albumen. On this sup¬ 
position, the addition of salts like sodium and magnesium 
sulphate to latex causes a separation into two phases, 
one protein-rich and the other protein-poor, whatever tho 
charge upon tho protein aggregates, if enough salt be 
added. (Such phase-separation would be facilitated if 
the particles were positively charged, that is, in solutions 
more acid than the isoelectric point. With negatively 
charged particles in an alkaline solution, the charge cannot 
be neutralised by the more potent SO/, which, if adsorbed, 
would still further increase the negative oharge. Thus 
the addition of the proper quantity of acid to latex, 
normally alkaline, gives the partiolea a positive charge, 
and enables the salts in the latex to effect coagulation. 


The system on separating into two phases attain* 
equilibrium, and any alteration in the amount of any one 
of their three components is followed by a change both 
in their composition and volume, Thus increase in 
concentration of salt or of protein is followed by a corre¬ 
sponding increase in the protein-rich phase (precipitate). 
This influence of the quantity of protein on coagulation 
is seen in the ourves for HCl and CaCl a , showing that 
latex diluted until it contains half the quantity of protein 
requires more salt to effect coagulation. Eaton also gives 
analytical results in support of this theory as follows:— 


Sample. 

Vol. of 
latex. 

Vol. of 
water 
added. 

Vol. of 
acetic acid, 
1 per cent.. 

Composition of 
Coagulum. 

Protein,! Ash 
per centJper cent. 

| 

1 

o.r. 

1(H) 

c.c. 

200 

c.c. 

10 

2*2 

0*13 

2 

100 

1(H> 

10 

2-4 

0*10 

3 

J00 

50 

10 

2*5 

0-12 

4 

100 


10 

2-6 

0*12 


The influence of the increase in the concentration of 
salt on the physical properties of the coagulum has already 
been shown. It also affects the composition, but to a leBS 
degree. Increase in tho salt component is divided pro¬ 
portionally between the two phases, so that most of it 
remains in the watery phase and only a small quantity 
enters into the protein-rich phase, which loses a certain 
quantity of its water. Chick and Martin found this to 
bo the case with egg-albumen and in the above analysis 
of rubber there is very little difference, if any, in the salt 
content of tho coagulum formed at different concentra¬ 
tions of the latex. In Eaton’s analysts this increase was 
so small as to be imperceptible. His results show little 
or no difforonoe in the salt content on diluting the latex. 

The foregoing results support the theory of Biffen- 
Weber and others that the protein constituents play a 
most important part in ooagulation and determine to 
a considerable degree the physical properties of tho 
resulting rubber coagulum. 

According to the analysis of Seeligmann, Hevea latex 
from Brazil contains 55 per cent, of water and 9 per cent, 
of mineral Balts, ohiefly sodium and calcium, in combination 
with complex organic acids. It follows therefore that in 
tho Amazonian smoking method, ooagulation of the latex 
takos place at a concentration of salt higher than 18 per 
cent. It seems very probable that the high concentration 
of salt and protein in this process is a factor determining 
the superior qualities of Brazilian rubber, and that the 
dilution of latex on Eastern plantations by the direct 
addition of water and acid solution is largely responsible 
for the inferiority of plantation rubber. If this be the 
case, then those substances (the protein and ash), hitherto 
regarded as undesirable impurities in the rubber, arc just 
the factors upon whioh the quality of the produot depends. 

This theory would aocount for the variability which 
exists among plantation rubbers even from the same estate. 
Tapping exjjeriments in several countries have shown 
that the yield and composition of the latex vary con¬ 
siderably with respect to the percentages of caoutchouc, 
protein and ash, according to tho length of tapping, age 
of trees and rainfall. This variation in composition, In 
addition to that directly due to artificial dilution of the 
latex in the factory, wul result in considerable variation 
in the quality of tho rubber produced from day to day. 
The standardisation of plantation rubber therefore 
involves testing the daily output of tho factories, since, if 
the method of preparation were standardised, the natural 
.variation in the composition of latex itself would cause 
daily variation in the quantity of rubber produced. If, 
then, dilution of the latex lowers the quality of the rubber, 
it should be possible to improve it by increasing the 
concentration of salts or protein in the latex. The writer 
has prepared samples of rubber by ooagulation in the 
presence of varying concentrations of salt, but before 
expressing an opinion on the value of this method, manu¬ 
facturers’ tests of these samples are being obtained. As 
suoh tests, however, require a considerable time, the 
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TMultt bo far obtained were considered sufficiently sugges¬ 
tive to warrant publication by themselves. The results 
of these vulcanising tests will be published as soon as 
available. . 

Spence, as a result of microscopic examination of Para 
rubber, attributes the superior qualities of Fine Hard Para 
to the presence of tough protein fibres. He does not 
account for the differences in the degree of toughness of 
the fibres of different rubbers, nor does he attempt to 
correlate the existence of such fibrous material running 
through the caoutchouc with the physical properties of 
rubber. The writer has not been able to detect the 
presence of fibres in raw rubber. Observation of the 
process of coagulation under the miorosoopo showed that 
the caoutchouc globules are embedded in the protein 
rather than vice versa , and that on pressing the coagulum 
beneath the covorslip ooaleecenoe of the caoutchouc and 
protein takes place with formation of what appears to be 
a solid solution of the two constituents. 

The part played by caoutchouc globules during coagu¬ 
lation also requires consideration. Since they exist in the 
latex in a stato of Brownian movement which is consider¬ 
ably affected by changes in concentration of salt and 
acid, it is very probable that their physical properties in 
the final product arc also affected by these changes. 
Schidrowitz has shown that tho viscosities of rubber 
solutions in benzene vary according to the quality of the 
rubber. In preparing such solutions, the clear liquid is 
decanted off from the insoluble nitrogenous constituent. 
It follows therefore that the properties of the protein in 
the rubber have no influence on tho viscosity determination 
and that the condition of the caoutohouo itself varios 
according to (he method of preparation of the sample. 
Further, if the quality of a sample of rubber is dependent 
on the properties both of the caoutchouc and of tho 
protein, and these properties may vary in different 
•directions at the same time, it is [Kissible that a given 
sample of rubber may be inferior in general physical 
properties to another sample after vulcanisation, but 
superior to it in the viscosity test. This is found to be the 
ease in actual practice, and as a result much doubt has 
been thrown on tho value of viscosity tests. 

The problem that remains to bo solved, therefore, is 
what conditions determine the physical properties of the 
caoutchouc in rubber. The writer leaves turther discussion 
of this question until the above-mentioned vulcanisation 
"tests aro available. 

Before concluding I wish to express my indebtedness to 
Mr. Sharpies, A.R.C.Sc., of the Mycological Department, 
Fed. Malay States, who conducted experiments in con¬ 
junction with these on the effoct of varying salt con¬ 
centrations on the growth of organisms causing tho 
•spotting of plantation rubber, results of which will appear 
elsewhere; also to Mr. Lambourne, F.R.H.S., Super¬ 
intendent of Government Plantations, for assistance in 
many other ways. 

Summary. 

It is shown that the physical properties of the coagula 
of Hevea latex depend on the concentration of acid and 
salts in the serum at the time of coagulation, and it is 
suggested that these have an important bearing on the 
difference in quality between rubber produood by different 
methods, notably Fine Hard Para and plantation rubber. 

Suggestions are made for improving the plantation 
methods of coagulation and the difficulties of standardisa¬ 
tion are shown. 
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POWER AND HEAT COSTS IN CHEMIOAL WORKS. 

BY T. ROLAND WOLLASTON, M.I.M.E. 

At the Annual Dinner of the Manchester Section, a 
sneaker expressed the view that the future of British 
chemical industries was assured if the horse power oould 
bo obtained at a cost of 30s. per annum. This suggested 
to the author that it might be of value to set forth the 
true position in regard to power oosts in ohemical works. 

There is hardly an industry in the country in which 
chemistry is not associated with engineering in the pro¬ 
duction of saleable commodities, therefore one must 
perforce deal with the above subjeot on broad and general 
lines. In chemioal works economy “ power ” and 44 heat ** 
costs seem to be inseparable, but to vary in relation to 
one another in a marked degree. For example, in two 
different works, of each 100 tons of ooal oonsumed, one 
will require 20 tons for motive power and 80 tons for 
heating, whilst the other will have these conditions 
reversed. The substitution of more economical engines 
for power purposes in the two works will have very 
different significance. This may perhaps be best illus¬ 
trated by a recent oase in my own experience. A firm 
consulted me upon a proposal to pull out several Bmall 
and wasteful steam engines and to substitute two gas 
engines with suotion gas plants. They had good bouer 
plant, but in bad condition and inefficiently worked. 
Though the engines were wasteful, the bulk of the steam 
generated seemed to be utilised for heating and boiling, 
and the boilor efficiency seemed to be low. 

Simple teste confirmed these suspicions. The boiler 
efficiency was only about 50 per oent. and only 20 per cent, 
of the steam gonerated went for motive power. Upon 
tile basis of burning 100 tons of ooal, 20 tons of this 
would go for power. Tho installation of the gas plant 
would reduoe this amount say to 5 tons, or the whole 
consumption to 85 tons. The alternative suggested was 
to spend half the monoy the gas plants would have oost 
on boiler house improvements so as to bring its efficiency 
up to 70 per cent. Thus without any alteration within the 
works the 100 tons of coal would be reduced to about 
72 tons. The first proposal, taking capital charges into 
aooount, showed 15 per cent, on its outlay involved, the 
seoond 50 per cent, on its outlay, obviously the better 
proposition from every point of view. 

The chemist is by his training eminently qualified to 
analyse such oases. He generally knows more of the 
theory of combustion and evaporation than the engineer, 
but often fails apparently to turn hi* knowledge to prac¬ 
tical aooount. He may for example install an automatic 
carbon dioxide recorder, spend muoh time in keeping it in 
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order, and treasure the records like bank notes, and all 
the time be letting his well-burnt gases go to the chimney 
at 700° temperature while he feeds his boilers with cold 
water. 

I have seen some of the very best engineering in chemical 
works, and some of the very worst. To particularise :— 

Boilers, with brickwork settings tumbling to pieces, 
onoe perhaps well covered but with the covering flaking 
off, grate surface too large or too small for normal output, 
and induoed or forced draught apparatus absorbing an 
unknown but abnormal amount of the Btcam generated. 

Steam and hot-water pipes, in long and straggling ranges 
improperly proportioned, and with lagging, if any, in 
condition worse than useless. 

Small steam engines and steam vumvs .—In the late Sir 
Frederick Bramwell’s Presidential Address to the Institu¬ 
tion of Civil Engineers (Vol. 80 trans.), Jan., 1885, will 
be found the following passage:—“ You would bo 
astonished to hear that, in an investigation instituted 
last year by the Corporation of Birmingham, when con¬ 
sidering whether they should approve of a proposal to 
lay down power distributing mains throughout thoir 
Streets, it was found, on indicating some six non-con- 
densing Steam Engines taken indiscriminately from 
among users of power and ranging from 5 N.H.P. up to 
30 N.H.P., that the consumption in one instance was so 
high as 27-5 lbs., while it never fell below 96 lbs. and 
the avorago of the wholo was as much as 18*1 lbs.” (these 
figures represent coal per indicated horse power). 

One sees such engines to-day in chemical, bleach, and 
•tool works ; 10 lb. of coal per 1 H.P. means £18 per horse 
power per year for fuel alono when coal is 12s. per ton. 
The generation of steam in nearly every chemical works 
represents a substantial portion of tho works costs. 
Manufacturers will haggle with the coal merchant over 
3d. per ton when making contracts but, having burnt the 
coal, can often only account for a small fraction of its 
potential heat. 

The following is a simple method of carrying out con¬ 
tinuous tests, already adopted by many, and valuable 
out of all proportion to their oost. They involve no new 
principles nor ideas but are, on the contrary, the ordinary 
boiler efficiency tests in simplified form. The only costly 
apparatus required is some form of water metor, whion 
Bhould be considered an essential part of every steam 
plant equipment. Procedure is fully indicated by the 
test sheet shown, which can be conveniently duplicated 
in book form. 


constant as to be permanently adopted. For example, 
steam at 100 lb. pressure from feod at 60 requires li57 
B.T.U, per lb. Thus if in one week 20 tons of coal be 
burned under tho boilers, the coal having 12,000 B.T.U. 
value per lb., and if 30,000 gallons of water be evaporated 
the efficiency will be:— 

300,000x1167x100 

-= 04-5 per cent. 

20x2240x12,000 

This is not very good. First-class boiler plants have 
sh tMn on test upwards of 80 per cent, efficiency, but 
one cannot oxpect to maintain this, and an average of 
70 per cent, would be considered satisfactory. 

Only columns 2, 3, 7, and 11 of the test sheet are utilised 
in this efficiency calculation, and so long as it loads to a 
reasonably good figure tho other columns may be ignored. 
If and whon a falling-off occurs it is obvious that the 
remaining columns offer excellent circumstantial evidence 
to locate tho cause, for example careless Btoking, dirty 
boilers or flues, faulty brickwork settings or the like. 

Let me add two notes hore. Be sure you are justified 
in crediting the boilers with dry steam and not mist. 
Scum, grease, or high alkalinity of the boiler water or 
hard firing with spasmodic stoam withdrawals may load 
to priming and to crediting the fuel with latent heat not 
actually transmitted. Also, so far as is possible, ascertain 
tho amount of steam used in any forced draught arrange¬ 
ment that may be used. Somo of these auxiliaries swallow 
a substantial amount of steam which is hard to gauge. 

The points which constitute good practice in conducting 
steam from boilers to point of utilisation are well under¬ 
stood but too often ignored. Briefly they are: (1) Let 
the pipes take the shortest and most direct course possible. 
(2) Koop down the sizes so as to avoid condensing surface 
so far as is consistent with low friction and maintenance 
of pressure. (3) Lag tho pipes well with good non-con¬ 
ducting composition and maintain the lagging in good, 
dry, and proofed condition. The watchful manager will 
have his hot pipes examined and the lagging repaired, and 
tarred or painted at frequent intervals. (4) Fit draining 
arrangements to steam pipes wherever water oan accu¬ 
mulate. 

I lean strongly to the belief that the ordinary boiler 
furnace does not provide a satisfactory means of Burning 
ooal to advantage and I am hoping for a general expression 
of opinion from those present upon the subject. Tne same 
ohomical reactions are supposed to take place whether 


BOILER TEST SHEET. 

Test made at. Dato. Test made by. 

Type of Boiler. Boiler No. Maker’s Name. Size of Boiler, 



Gauge 

Press. 

Temperature of 

Chim- 

Coal delivered. 

British 

Moisturej 
Loss per, 
10 lb.of 
Coal. 

Ash. 


Water 



Time. 

In lb. 
per 
sq. in. 

Feed 

Water. 

Chim¬ 

ney. 

ney j 
Draught.! 
Inches. 

! 

Tons. Cwt. 

Qr. 

Thermal 

Units. 

Cwt. 

Qr. 

Lb. 

sumed 
Coal in 
Ash. 

Meter 

Reading. 

% CO B 
In Gases. 

Remarks 

1 

1 o 

1 “ 

! 3 

4 

5 

1 6 

1 

i 

7 

8 

i 

0 


10 | 

| 11 

12 

13 


Columns 1, 2, 3, 4, 6, 11, may be filled in three times 
a day, to obtain fair averages, and are not beyond the 
abilities of a youth. Chimney temperatures and draught 
are advantageously read from thermometer and manometer 
attached permanently at the chimney base. Coal weights 
may be conveniently obtained from tho check oflioe. Ash 
should bo weighed by the fireman and the moisture in 
coal tested at intervals by placing 10 lb. on a sack in a 
warm place over the boiler and re-weighing after four or 
six hours. Fluo gases may be tested for oarbon dioxide 
in the works laboratory, say, twice a week from a con¬ 
tinuously working aspirator extemporised from old 
bottles or carboys. B.T.U- in coal may bo obtained by 
occasional laboratory tests. 

The important figure required is boiler efficiency. 
Assuming a normal and reasonably constant boiler 
pressure the B.T.U. per lb. of steam will be so nearly 


coal is burnt in a bed 9 inches deep on a boiler grate or 0 feot 
deep in a gas producer. The volatile constituents are dis¬ 
tilled off by the heat and are oonsumed mixed with sooondary 
air admitted above the grate. The incandescent and 
coked fuel is penetrated by the air from below the grate, 
the oxygen of which is converted first to carbon dioxide 
then in a higher zone to monoxide, and this is or should 
be burned also with secondary air. With the gas pro¬ 
ducer the gas is generated and burnt under conditions 
closely approximating theoretical acouraoy. In the 
boiler furnaoe even in tne best practioe a very large amdunt 
of excess air is used which vitiates the results, while the 
maintenance of the correct conditions for oombustion in a 
thin bod over an area of say 20 square feet is a matter 
of impossibility even with the most perfect mechanioal 
stoking devices. In the boiler furnaoe, however, the 
radiant heat of oombustion is usefully employed while 
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in the produow it is generally dissipated. Numerous 
attempt* have been made to adapt the principle of the 
Iff PT"i l0 ?L l j 0 hoiler firing, with greater or lew euooew. 
Sv y oi this city, ia juat now experimenting, 

wth I behove conaiderable anooeaa, with a producer type 
of furnace attachable to boiler. of the Lanoaahire and 
other types, in whioh the air for oombuation ia highly 
pre-heated through the agenoy of the radiant-heat of 
combustion. 

tbo firin g ? f boilers by produoer gaa haa only 
Sut •».*» » pying proposition when by-products 
could be extracted from the gaa previous to its oombuation, 
a ™. even °n'y on a large aoale. The all-round 
efficiency of the apparatua ia neoeaaarily low, while tho 
™° Very . P/«iucer requires a large amount of 
•team to be associated with tho air blast, and this ia only 
generated at considerable expense. Professor Bono 
‘hat very high gas efficiencies 
fr ° m b °‘ l0 ™ 1 <pccially designed for gas firing. 
", m gunrantee 90 per cent, and his system is 
T 0t fl hi)0nly < 0no by wbioh 8uoh offloionoies will be 
In the near future we shall probably have recovery 
, capab [ e ? f generating aU the steam they 
need for blast from the heat in their outgoing gas. Then 

^SiTd | h0 re r ery .r P rodu ° 01 ' *n conjunction with 
apeoial boilers will enable tho plant as a whole to work 

fi JiT°f lmatol 5 V ‘f 16 8ame efficiency as the normal hand 
fired boiler, and the resultant by-products, sulphate of 
‘™“* and tar ' will be a handsome set-off agahist fuel 
® n t8 ’, , r ma l m oortain oases even exoeod them and show 
re00VBr - y of by-products from fuel used 
mu become common practice in chemical works of any 
M^'u„j e ™, ra If* 0 ohemical works in Lancashire and the 
Midlands already work on these lines, and tho few figures 

fidontiaf! 0880SS10n lndloatm * 80me actual results are oon- 

.Jf. modCTn ProUnoer recovery plant about 70 lb. of 
fSZT? onlphate is obtained per ton of ooal gasified 

IZTtLrjT mtT T m tbe 00al - aod “boot the 
*77 iTt f , r ’ a ? d 88 Unca8hir o "looks average 
about 13 per rent. nitrogen, the gross return will be 
between 11s. and 12s. per ton of ooal. The few examples 
given at tho end of this paper will roughly indicate Sow 
this works out in practioo. y moioato now 

of^remmi'tW P b <>V i d ?u B m ? oh more factory means 
or transmitting heat through a straggling works than 

Thc mams are probably less costly^and there are 
ter t corresponding with steam condensation, while 
for furnace work, high temperature drying and evinorat 

wfich °mav 8 te, a re?T nil,nC ? a “ d an all8rn " nd economy, 
wmch may be act- down, from genoral experience l* 

equal to 30 per cent, over tho direot burning ofcoal undor 
8toam * ossentTal for prZt 
It 1,0 botter t0 generate it by gaa firing 
a eI ar l°L U ‘ ll r ti T- w “ rk » 8 P road ov^r a forge 
gJTenrini wtenh be ad ™ nta g°°<“ 1 y carried to isolated 
fifn whioh, unlike small steam engines, do not 

fall off in efficiency in the small sizes. 8 

„A 8 t0 . motlTc . power and its transmission, small non- 
condensing engines ahould be avoided. Power tram 
nusaion by shafting, ropes, belts and tho like ia often 
chemical works of a ™tte^“^“ 

the fo^ generally to bo recommended; 

vue fosses are small and convemenoes verv or«at 
oh«p public auppiy is available T Sn’TtunJon 
just when and as required and is paid for aa nred ..^^ 
7“ ?“ 8 ? aoe and capital aocount. But as a rule it^rifi 
^generaS Th t0 . put down a private oentral plant 

or lCTfn^fnre ^ by 8to “>>.«■* 

mate'iSIST"^ oomperison the following is an approxi- 
prime movers^” 8 ‘ h8 P 6 *™ 0 aod cost of ZZ 

of modern 'team engine 
bofi<^pU?t mfl0W > in °°nj“notion with mXn 

pilot. A 8t6am tUrWne ° f h** 1108 * 01888 with modern bofier 

tei With “ bitnmino “ 8 ” g» pUnt. 

(“) LSeael oil engine. 


Type. 

B.T.U. 

Per B.H.P. 
hour. 

Fuel oost 

P«r B.H.P. 
hour. 

Capital out 
per B.H.P. 

[f) ; Steani engine 
(b) 8team turbine 
Gas engine.. 

(d) Diesel engine 

■10,000 

21,000 

16,000 

0,000 

penny. 

•102 

•112 

•08 

•18 

£7 

£0 

£8 

£8 


and gas plant ° ent ' “V “ 888 “ mod ** boiler 

Coal of 12,000 B.T.U. value at 12s. per ton. 

Diesel oil of 18,000 B.T.U. value at fa. per ton 

analvsfo n °of ^thZel “ th .“ papor *> ve o»ta for fufi 
anai y sis of the comparative merita of different nower 

sohomes, but, primarily to outline how theee comparisons 
ma y be made, and secondly to illustrate shortly how we 
stand to-day I close with a few examples.^ Un eaeTe^ 

woSm fuuTn U ad“d r< *l ubin e. i- 000 brake horse-power, 
" ng “nil load day and night—say, 7000 houis p^' 

annum. I also assume the following • P * r 

Electricity obtainable at id. per unit 

valuITatT^sl per ton" °° nt ' " itr ° gen a “ d 12 '°°° B - T 'U- 
Diesel oil of 18,000 B.T.U. value at 70s. per ton. 
Ammonium sulphate worth £12 10s. per ton 
Tar worth £1 per ton. 

Airuh-uri peat 40 per oent. moisture, 9000 B.T.U 

SwiTiJr i 

a 8 “ —sir .. 

h.p: Jref.i“ 

“p'"" 1 '.:::::::: 

Example 2.-A Steam Turbine Plant of high economy 

tut ar p iaL P,an ‘ a " d m0d0rn ^ noa8hi ™ - 

Capital Coats. 

?999 H.P. of Steam Turbines at £4 eu/w* 

?««■!*. of Steam Boiler, ,135. .. ^ 

Building,, foundation, and chimney |aoo 

D „ £183100 
Runmng Coala. 

10,720 ton, of ooal at 12a. e ...„ 

Oil and stores, say ... . 

Uhiur, 14 men at £70 i. 

Maintenance at 2 per cent. . SSI, 

Interest and Depredation at 10 per rent.'! i!! 1880 

Cod' T mH U p n lZr mt I * r 8DnUm . .iJ¥L 

Equivalent eo,t per unit at switchboard'd(48 renny 

Example 3.—Steam Turbine as in Example 2. Ordinary 
Lancashire boilers fired by Reoovery Producer Qas with 
normal allowanoe for Produoer Steam. 

Capital Coala. 

65 ten Beoovery Plant at £260 . £10 280 

. Boiler plant In proportion .. . 4X2; 

, of s^oTurbine. atii' 

Buildings, foundations and chimney. 4887 


Sunning Coala. 


£86,087 


Dr. To 20,000 tens of coal at 12«. . lie mn 

o,M^‘ dd ‘ t808 .:::::::: ^ 

„ Barn and packing sulphate . »TO 

„ labour of 27 men at £70 . ram 

„ Maintenance at 2 per oent. ‘ j»n 

,, Interest and depreciation at 10 per cent. 8800 

Cr - »£ W0 tons of sulphate at £1210s. Od. £10,000 £E0,48 ° 

„ 800 tons of tftr At £1 . 800 

- 10,800 

Net running cost per annum ... £0080 

Cost per H.P. hour ... 

Cost per H.P. year. V. W. V.' V 

Equivalent cost per unit at swtttoboard .... .S 46 penny 
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Example 4.—Plant as in Example 3, exoept that high 
duty gas fired boilers would be installed and produoers 
designed to generate their own steam assuming thi se to be 
practicable. 

Capital Coats, 

'' 2000 H.P. of Steam Turbines at £4. £8000 

Bonecourt or like boilers, say. 4000 

40 tons Sjtecial Gas Recovery Plant, nay. 10,800 

Fotll datloiiB, buildings and chimney . 3420 


Running Cods. 


Dr. To 38,000 tons of peat at 5s. 
,, 2140 tons of add at 83s.. 


2140 tons of add at 83s. 

Oil ai d stores, say. 

Bags and packing sulphate . 

Labour, 27 men at £70 . 

Maintenance at 2 per oent. 

Interest and Depreciation, 10 per oent. .. 


Cr. By 2140 tons of Bulphate at £12 10s. Od. £26.760 
„ 2140 tons of tar at 20s. 2140 


Running Costs. 

Dr. To 12,000 tons of coal at 12s. £7200 


Credit Balance 


., 480 tons of add at 30 h. 

,, Oil and stores . 

,, Rags and Packing sulphate . 

., Labour, 22 men at £70. 

,. Maintenance at 2 per cent. 

,, Interest and Depreciation at 10 per cent. 


C'r. By 480 tons of sulphate at £12 10s. 0d. £6,IKK) 
„ 480 tons of tar ut 20s. 480 


Net running cost per annum . £7036 

Cost per H.P. hour. *120 penny 

Cost per H.P. year . £3 10s. 2d. 

Equivalent cost per unit switchboard. *179 penny 

Example 5.—2000 H.P. of Recovery GaH Plant with 
Gas Engines of 2000 B.H.P. 

Capital Costs. 

2000 H.P. of Gns Engines at. £6. £12,000 

27 ton gas recovery plant at £300 . 8100 

Foundations and buildings. 3000 


Running Costs. 

Dr. To 8600 tons of coal at 12s. £6160 


,, 348 tons of acid at 30s. 

,, Oil and stores. 

,, Bags and packing sulphate . 

,, Labour. 20 men at £70. 

,, Maintenance ut 2 per cent. 

., Interest and Depredation 10 per cent. 


Cr. By 348 tons of sulphate at £12 10s. Od. £4850 
„ 348 tons of tar at 20s. 348 


Net running cost, per annum . £6788 

Cost per H.P. hour. *099 penny 

Cost per H.P. year . £2 17s. lid. 

Equivalent cost per unit at switchboard . *148 penny 

Example 6.—2000 H.P. of Diesel Oil Engines. 

Capital Costs. 

2000 H.P. of Diesel Engines and Auxiliaries.. £16,000 
Buildings and Foundations . . 2400 


Running Costs. 

To 3125 tons of fuel oil at 70s. £10,987 

,, Oil and stores, say . 600 

,, Labour, 12 men at £70 . 840 

Maintenance at 2 per cent. 400 

., Interest, and depreciation at 10 per cent. 1840 


Cost per B.H.P. hour. -251 penny 

Cost per B.H.P. year . £7 6s. 2d. 

Equivalent cost per unit at switchboard ... *374 penny 

Example 7.—Peat Gas Recovery Plant, Mond System 
with 2000 H.P. of Gas Engines. 

Capital Costs. 

2000 H.P. Fuat Recovery Plaut . £24,000 

2000 H.P. of Gas Engines at £6 . 12,000 

Foundations and buildings aud auxiliaries . 6000 


Cost, per H.P. hour. nil 

Cost per H.P. yenr . nil 

Equivalent, cost ner unit . nil 

With a clear profit of 21 per cent, on capital outlay. 

In regard to those examples, ideal conditions are assumed, 
namely a 100 per cent, load factor with no allowances for 
standby or breakdown. If working on day load only, 
or with variable and intermittent load, the power costs 
will obviously be less satisfactory and will, incidentally, 
show a better case for purchased current. 

The examples aro worked out for power load only. 
If heating processes are large in proportion to motive 
power required it is obviously greatly in favour of any 
of the gas recovery schemes. 

The capital costs given are in some cases based upon 
actual costs and quotations, but in other cases are only 
roughly approximated, and should not be accepted too 
literally. 

Much difference of opinion exists as to allowance to be 
made for interest, depreciation, and maintenance. The 
rates chosen appear to meet with general acceptance, 
though personally I would prefer them taken at a more 
liberal figure. 

The main object has been to provide a general scheme 
for comparative analysis, and if those interested will 
take the trouble to substitute their own figures for my 
assumptions where necessary they will find these examples 
useful for comparative purposes. 


Mr. E. G. Hiller said that broadly speaking most 
people would agree with the estimates given by the 
author. The question of power production, he pre¬ 
sumed, was not one of the most important things ohomists 
hod to consider. He gathered from the Census of Pro¬ 
duction figures that the total power in chemical trades 
was 215,000 H.P., the total power of the United Kingdom 
being about ten millions. The gross output of the works 
included in those trades was£75,000,600, and 215,000 H.P. 
at £4 per H.P. per year for fuel represented £800,000, 
that was about 11 per cent, on the gross output, whilst 
in other trades in the oountry it was about 2 to 3 per cent., 
so, os one would naturally expect, in chemical works the 
power required was on a lower scale than it was in textile 
works, ironworks, etc. The figures given as to the pro¬ 
duction of steam from a steam boiler, viz., 20 tons evapor¬ 
ating 30,000 gallons (0-7 lb. of water per lb. of coal) 
woe about the average result. 

Mr. J. H. Lester did not quito understand the sug¬ 
gestion to use the recovery gas producer along with the 
burnt gases for steam production. If it was proposed 
to utilise heat from the producer which generally went in 
radiant heat and to use the burnt gases in addition to 
that, he was not quite sure that the author had taken into 
consideration the amount of water which had been already 
converted into steam and the enormous amount of loss 
thereby occasioned. A very large amount of water had 
to be evaporated to keep the producer going • that had to be 
condensed again, and the whole of it was lost so far as heat 
was concerned. The cost of oil for the Diesel engine was 
put at 70s., but he believed that it was considerably more 
and had been quoted as high as 90s. 

Mr. Mills referred to the difficulty of working a fire 
properly by either hand firing or mechanical firing. Having 
tested many fires under various conditions he had come 
to the conclusion that, as in many metallurgical industries. 
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the beat method vu to turn the fuel into gaa and then 
burn it. It had been tried before without success, but 
with a furnace—really a gas producer—put on a double- 
flued Lancashire boiler, 30 by 8, a number of tests had 
showed a saving of from 18 to 24 per cent, as compared 
with other boilers, or the same boilers, burning the same 
fuel. The difficulties, both ohemioal and mechanical, 
had been considerable, but he thought they had been 
overcome. 

Dr. J. Grossmann said he had always contended that 
the production of 7lb. of steam to lib. of coal was an 
excellent result which was seldom obtained in actual work, 
though fancy results might be produced in special tests. 
Producor gas, if it oould be made cheaply enough, was an 
ideal fuel for boilers. The reoovory of oy-products from 
ooal and similar fuel would have to bo confined to very 
large works for some time at any rate; he did not think 
in smaller works the recovery processes had shown any 
advantage. The smaller the actual quantity of by-pro¬ 
ducts obtained, the greater was the working expense. 
He could not agree with the author’s absolute condemna¬ 
tion of non-condensing engines. In chemical works a 
great deal of heat was required, and the waste Btoam 
from non-condenwng engines should not bo lost. In nearly 
every works there wore a great many drying operations 
to bo carried out, and the waste steam could bo utilised 
for that purpose. Where it was possible to have one 
central engine that was the best form of using power, 
but in many chemical works, especially old ones, it was 
not feasible. Mr. Wollaston had also mentioned the 
desirability of preventing steam losses by condensation 
by oovoring the pipes. He (Dr. Grossmann) had frequently 
suggested that a slight superheating of the steam, where 
it had to be carried for some distance, would be very 
advantageous. 

Mr. R. H. Clayton remarked that the author stated 
that of 100 tons of coal only 20 went for power, which 
showed pretty well the condition chemical works were in ; 
that although the small pumps and engines were very 
inefficient, yet, as the main volume of steam was used for 
boiling purposes, the loss through small inefficient pumps 
was not so great as it would be if all the steam were taken 
for power purposes. 

It was rather difficult in chomioal works to utilise the 
knowledge one got from the C() i recorder. If the men 
wore dealt with too harshly in the matter of C() 8 analyses, 
it would be found that though a few pounds of coal might 
be savod, it was lost in other wavs. The principal trouble 
they had had in connection with tho CO, recorder was in 
the small pipe conducting the gases to the instrument. 
The ordinary filter supplied with it was so largo that it 
rapidly condensed moisture and clogged the apparatus. 
Wnen tho recorder was not working properly it was 
probably due to Borne condensation water in the tube 
which caused it to register low. The question of the 
lagging of pi]>es was a very great problem in connection 
with chomioal works. The action of the Bteam upon 
them was so very gro at, and they were put down and pulled 
up so often, that it was best to use very cheap material 
rather than high class, and that perhaps led to loss of 
heat. He thought the prioo of oil for the Diesel engine 
was excessive, and with regard to dried peat 9000 B.T.U., 
with 4 per cent, moisturo, seemed very high to him. 
There was bound to l>e 10 or 15 per cent, of water in j>eat 
although it was dried. Was the figure of 5s. the price on 
the peat field or delivered at the works ? 

Mr. J. E. Christopher was surprised to see that tho 
fuel cost per B.H.P. for steam turbines was put down as 
being groater than the cost for steam engines, which was 
scarcely his ex erience, He also enquired as to the 
applicability of producer gas for the Diesel engine. 

Mr. F. H. Terlb8ki said it was auite common to find the 
CO t recorder an hour and a half behind the chimney. 
With regard to the weighing of cinders, the combustible 
left in them would vary from 5 to 20 per cent, with different 
firemen, but a company had brought out a patent firebar 
and guaranteed that the combustible matter in cinders 
would not exoeed 2-5 per oent. In his opinion, the use of 
draught recorders in ohemioal works should receive more 
attention than it had done in the past. It was quite 
a small matter to place one praotieaHy on the boiler front, 


behind the breeches, or in the side flues, and another at the 
chimney base; they would be found vory effective. 
Comparing types of toilers, he observed that the Baboook 
boiler certainly steamed quickly, but there was no great 
reserve of steam. The Lancashire boiler was par trctllence 
where a reserve of steam had to be relied upon. Qne 
matter which he should like to see taken up strongly by 
ohemioal manufacturers in the North of England—It was 
already done in the South, whore ooal was a more important 
item—was the buying of coal on a calorific and ash basis. 
Colliery owners would sometimes send ooal which varied 
between 17 and 18 per cent, in ash, which meant a tre¬ 
mendous difference when the cleaning out of fires had 
to be taken into account. Nothing was said in the paper 
about the internal condition of boilers, which, to tho steam 
user, waB a most important point, especially when the 
life of tho boiler had to bo taken into consideration. 

Mr. H. J. Bailey said it was a matter of national 
importance that the coal resources of the kingdom should 
bo used with the greatest economy. There were hundreds 
of works where chemists were ( employed who were capable 
of testing coals, and if they took up the problem they 
would make their position more favourable. Where 
thero was a high ash in coal thore was almost invariably a 
high carbon content in the clinker. Ho had soon clinkers 
containing 25 per oent. of combustible matter when th*j 
ash had run anything from 18 to 20 per oent. High ash 
meant exoessivo olinker, which considerably reduced the 
efficiency of the ooal. 

Dr. G. J. Fowler was surprised at the figures given in tho 
table dealing with the results from using peat. Ho asked 
to what extent the peat was dried and wnother it under¬ 
went any preliminary process before being distilled. 
In a discussion on the subject some years ago, the general 
conclusion seemed to bo that owing to the chemical 
composition of the peat the high expectations enter¬ 
tained of it were doomed to disappointment. Therefore 
he should like to kijow whether tho figures were for peat, 
in the ordinary air-dried state, and whether they wero 
applicable to praotically any description of peat. If such 
figures were obtainable on a large soale there were, no 
doubt, great possibilities in chemioal development in that 
direction. 

Mr. Paton thought tho figure of 12s. for coal was very 
high.* Coal had been available for chemioal industries 
at somewhere nearer 2s., and there were thousands of tons 
lost every day in the Lancashire area without any attempt 
being made to got value out of it. Taking the oountry 
through the national loss must be from 20 to 30 millions. 
He thought Socioties like theirs oould make suggestions 
to those in power to the effect that taxes could be materially 
reduced by the application of scientific methods to the 
country’s resources. 

Mr. Bramhall, dealing with tho question of loss in 
transmission, said that during the last year he had installed 
electric power in one case where they were transmitting 
steam about 500 yards, with the result that it was costing 
one-third of what it cost before, and in 18 months it had 
paid the whole cost of the plant. With regard to the use 
of peat he* noticed that by burning the gas with the peat, 
a profit of about 21 per cent, was made, but if the gas was 
thrown away and tno peat was burnt, the profit would 
be between 40 and 50 per oent.—assuming all the author’s 
figures wore correct—-because instead of allowing a 
capital expenditure of £47,000, only about £28,000 would 
be ncoded. If those results could be guaranteed it was 
a very tempting proposition and money oould easily be 
found to put down works for the purpose of simply destroy, 
ing the peat and making the sulphate of ammonia. An 
enormous amount of dirty and inferior ooal was wasted, 
and if it oould be applied in the same way as the peat, 
the results would be very benefioiaL 

Would it be very oosfcly to fix a gas-firing apparatus 
on an ordinary Lancashire boiler, because that had been 
the one thing against any sort of by-product treatment ? 
If the gas was a waste product, a large part of the profit 
was blown away, but if it could be used economically with 
the ordinary Lancashire boiler, one of the main difficulties 
was got over. 

Mr. Hosiason said that as electrical power was likely 
to take the plaoe of other motive powers he would like- 
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to Mk the author the average ooat of that power as com¬ 
pared with those he had dealt with in the paper. 

As regards gas-fired boilers, he had made a test on 
a big scale, and he thought the chief trouble would be the 
difficulty of producing a gas free from dust. That was one 
of the great drawbacks in gas engines, and would probably 
be a great drawback in connection with the gas-fired 
boiler. 

Mr. E. Ardebn considered that coal contracts shou’d 
be based on actual composition. Very few works labora¬ 
tories had the necessary instruments to determine the 
calorific value of coal, and he asked how far the estimates 
of the thermal value as determined from certain equations, 
based on tho ash value and the volatiles, etc., were in 
agreement, or how far they varied, from estimates deter¬ 
mined by total combustion of tho coal. 

Mr. Terleski replied that tho difficulty could easily be 
overcome by following the example of the wool manu¬ 
facturers in Bradford, and establishing a “ Coal Con¬ 
ditioning House ” where tests could be made. He noticed, 
too, that Boiler Insurance Companies were willing to 
carry out coal analyses for their clients. 

Mr. J. Baddilky suggested it might bo profitable to 
burn peat for ammonia alone, and stated that on one 
of the islands off tho coast of Sweden a large works had 
been started for that purpose. 

Mr. Moffatt asked what the author considered was the 
smallest size of plant on which it would pay to install 
a recovery procoss. There was a good profit from the 
2,000 H.P. plant running continuously, but would it 
pay to install it with, say, 100 H.P. He thought }d. a 
unit with 100 per cent, load faotor was a very high figure 
for the cost of electricity; any power company would 
quote one-third of a penny with 100 per oent. load faotor, 
and 2,000 H.P. 

Mr. L. E. Vlies asked if the acid dsed for tho recovery 
of ammonia would be tho ordinary B.O.V. of commerce ; 
if it was so, tho prico to-day was 42s. and not 30s. 

Mr. Julius HObner said that an enormous amount of 
heat was wasted continuously, especially in the smaller 
bleachworks, dyoworka, and printworks, and in no part 
of the works was it more apparent than in the different 
drying operations. Whilst drying in large chemical 
works was effected on more or less scientific principles, 
in the types of works mentioned it was carried on without 
consideration of Iosj of heat. 

Mr Wollaston, replving to tho discussion, seid that one 
of the main objects ofc the paper was to toy to induce 
chemical manufacturers and others not to think of 
efficiency in pounds evaporated per lb. of coal, but to 
think of it on tho basis of efficiency in B.T.U.’s. Nowadays 
coal was bought at the lowest price without regard to the 
difference in value of coals. It was most misleading 
to say that 6 or 7 lb. was evaporated per lb. of ooal. 1 hat 
xaeant nothing unless it was oonsideied on the basis of 
the heat purchased in the ooal, and the heat actually 
obtained in the steam got from that coal. Reference 
had been made to the use of high pressure engines and 
utilising the exhaust from thoao engines for heating 
purposes. He believed very excellent, results were bejng 
obtained by that method in bleachworks, dyeworks, 
and paper works, but he had always looked with some 
suspicion upon that method, for this reason, that a certain 
amount of power and heat were wanted, each of which 
varied from time to time, and it was rather difficult to 
regulate the one to the other. It had always seemed to 
him preferable to generate power separately as economically 
as possible, and to generate the steam independently 
in separate boilers at low pressure. He offered that as a 
suggestion only, for he had not studied the question 
closely. 

He was sorry he could not give any further details of peat 
plants. A firm with which he hod been associated had 
throe installations. At one in Italy, where peat was 
used, electrioity was generated over a very large area 
and he believed it was produoed for nothing, in zaot he 
believed there was a credit balance. The peat which 


he had taken as the basis for his estimates was not being 
utilised at present, but there was a soheme on foot for 
doing so. It could be gasified in air-dried condition 
with a moisture oontent up to 50 per cent., but it was 
preferred to get it about 40, which, he understood, was 
comparatively easy. 

He had based his figures for tho comparative economies 
of steam turbines and Bteam engines on two Bets of quota¬ 
tions he had received, one for a turbine, and one for a 
uniflow steam engine, and they showed about the rates of 
guaranteed economy he had given. Ho had heard it stated 
that with a turbine designed by Mr. Ferranti they were 
running on 6 lb. of steam per H.P. That was incon¬ 
ceivable to him: he had never heard of such a result 
previously. On the other hand ho had been told of 
steam engines with very high superheat getting below 
9 lb. of steam. 

As to the application of gas to Lancashire and water 
tube boilers, ho aid not think the results were very different, 
but better results could be obtained by the application of 
producer gas to water-tube boilers than to Lancashire 
boilers becauses a very large amount of gas could be burnt 
through a Lancashire boiler, but there was not heating 
surface enough to take it up. Broadly speaking, he 
did not think it was a good proposition to burn producer 
gas in cither of those types of boiler. They were not built 
for that, and if producer gas was to be largely used in 
boilers in the future they would be especially built to take 
that gas and utilise it to the best advantage. 

As to the smallest Bizo plant that could be used for a 
recovery process, that depended on many points. There 
was no reason why the ordinary yield of sulphate of 
ammonia should not bo obtained from 100 H.P. gas plant, 
only the capital cost would bo so high in proportion 
to the output that it would take away the profit. Working 
say 10 hours a day, it had been proved that it was not 
worth while putting down a recovery plant to work with 
as engines under 2,000 H.P., but if they could get up to 
00 per cent, load factor, 24 hours a (lay, and working 
continuously, it could bo done on a great deal loss. 

He could not follow Mr. Bramhall’s argument as to 
throwing the gas away, and getting a higher return. 
It must be taken into account that 2,000 H.P. for 7,000 
hours per annum was being produced for nothing, with a 
profit of 21 per oent. Tho Directors of the Powor Gas 
Corporation along with other people, had purchased 
a property in Natal, and floated a company to gasify 
outcrop coal. Exports hod asserted that the coal could 
be fed to the producor at Is. 8d. a ton. It contained 
about 2‘2 per cent, of nitrogen, and according to the 
estimates there would be a handsome profit. The gas 
was burnt to waste because it was valueless at present, 
but they hoped soon it would be possible to utilise it 
profitably. If coal or peat rich in nitrogen could be 
obtained at a low price there was no doubt it was highly 
lucrative to put it through a producer and recover the 
by-products. In the case he had mentioned, it was 
proposed that the producer should be put down right 
by the side of the peat field, and the price of 5s. a ton 
was the price for delivery at the produoer. 


New York Section. 


Meeting held on Friday, January 23rd, 1914. 


PRESENTATION OF THE PERKIN MEDAL TO 
MR. JOHN WESLEY HYATT. 


In the oondensed report of the proceedings of the 
above meeting (see this Journal, March loth, 1914, 
pp. 225—229), that portion of Prof. Chandler’s speeoh 
which dealt with the priority of Mr. Hyatt's invention 
of celluloid, was omitted. 
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Scottish Section. 

MetUng KM at Glasgow on Tuesday, 25 th November, 1013. 
DB. THOMAS EWAN IN THE CHAIR. 


NOTES ON NAPHTHALENE IN COAL GAS. 

BY JAMES MACLEOD, E.I.r. AND JAS. A. KL’HSELL 
HENDERSON, D.SC. 

The data contained in thin paper were collected bv the 
Green*k dUnng ^ 8Un " n< ‘ r <IUI3) at the f: »» "'orks, 

Stoppages owing to the deposition of naphthalene in the 
flcrvico pipes, induced the (irecnoek (orporat “, tr 

duoe into their works a Lively washer L the purple" f 
eliminating naphthalene from the gas. The washer was 
placed betwoen the purifiers and the station meter m 
that by the time the gaH reached the washer if was freed 
12a ,1 «82) Pri,leif * al i ' npUriUpH (cf ' J ' of Oaslighting, 1013! 

for’ naphtlmleiM*.”** 1 ' ***** pr0d,lrt > “'Vdal solvent 


It a to be pointed out that these coat* r.. j 

.e^teLTtl KS i S£Z 

Utton1 t V 'oS^'heing^a djUtif 

SFf £ 

dative costs of washing the gas per 1000 cub. ft. 


750 Naphtha. 

‘olour . .... 

Sp. gr. at i:. n c . ” H ,V 

. U'fdll 

Distillation— Below 100 " ('. ; 

100®-_17(1° . , l*«f W» f . 

170°- 18V> .! 66 per rout. 

S,l„e . ! «$««»'• 

*' «»*» 

A "Toi. ';.v: I1.W3.MH 

(,w t of oil per KalJun . ! ... 

.. ., 1500 m iion 8 j ri % h 

VOl «t Wltl i "“Ohdudei,,. , 70 145 000 e 

1M0 falls ' < *“ •* W1 “h0<l ky ! ' ' W 1 

Vol. of gas saturated at T5° (4,. 100,133,000 e. 

Cost of washing gas per 1000 r ft i u i-a /-» 

nnnhth f" « j I (d > 

naphthalene at 20 ° l\ 11 

Cost when gas is saturate.] at 15 -C. | 0 *J02 (',) 


.Special oil. 


Reddish 

1000 


! 28*6 )*r cent. ( 1 ) 
I 4*5 per cent, 
j 03*5 percent. (2) 
I 0-5 per cent. 

I 2 per cent. 

1 

20 grains 
1-009 

21,043,434 


| 18d. 

i 27,000(1. 

: 

ft. 127,630,000 c. ft. 


(J) Benzene, toluene. 
(2) Phenols. 


ft. 


103,069,000 c. ft. 
0-188 (6) 

0-125 (6) 


(3) Capacity of washer at works Is 1500 galls. 


(4) According t° Sehlumberger (this J 101a 7 *% 

gfitsaBjfcaa 

'SSW-X-I 

,6) , A tsT 1 "® ,0r a Im * °» » W cent, and 0 ' Isold 


Tests during July, 1913. 



Note .—-20 nallon, 0{ .reel., 


on 6th, 15th, 18th, 24 th and 28th. 


o 
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Testa during Avgust, 1913. 


• 

Naphthalene, gru. per 100 c.f. 


Temp, at condensers. 

Tfmp. of 


Date. 

Inlet of washer. 

Laboratory. 

per ton of coal. 

Inlet. 

Outlet. 

atmosphere. 

exhauster. 

1— 4 

16-6 

4-9 

9,838 

123 

66 

65 

12*6 

13—15 

15-4 

5-6 

10.164 

125 

65 

62 

14 

15—18 

18*5 

5*5 

10,133 

123 

65 

64 

14 

18-19 

18-4 

10*4 

10,440 

109 

65 

63 

16 

19—20 

15-0 

7*3 

10.490 

124 

65 

60 

17 

20 21 

14*1 

8-0 

10.420 

128 

66 

64 

10*5 

21—22 


10*4 

10,690 

10,483 

119 

03 

63 

10*5 

22—25 

11-2 

4*6 

113 

63 

59 

15*7 

25-25 

11*8 

4*5 

10,6717 

106 

61 

62 

10 

26- -27 


6*3 

10,194 

123 

“ 

04 

10*2 

Average . 

15-2 

6’7 

10,352 

111) 

64 

02 

14*2 


NoTR.—30 gallons of oil were added to washer on 1st and 0th, 50 gallons on the 13th, 40 81111008 011 the 18th, 20 gallonsof oil and Borne 

naphtha on the morning of the 22 nd. 


Average, results of Tests. 



| Naphthalone grs. per 100 c.ffc. 

! 

Temp, at 

condensers. 



Dato. 

(Inlet of washer. 

j Laboratory. 

Make of gas j 
, per ton of coal. 

Inlet. 

| Outlet. 

Temp, of 
atmosphere, j 

Vacuum at 
exhauster. 

July . 

JO-7 

6*7 


109 

i 01 

62 

1 10*7 

August. 

15*2 

6*7 

1 10,352 1 

111) 

64 

62 

14*2 

; 

Average . 

17*45 ! 

6*7 

j 10,425 

lit 

| 64 ! 

62 

12*4 


The method the authors used for estimating the amount, 
of naphthalene in coal pas is as follows:—The gas was 
jittssea at, the rate of about 0-7 cub. ft. per hour through 
a saturated solution of citric acid and then through a ton- 
bulbed absorption tube containing 2 0 grams of re- 
orystallisod picric acid and about, 100 c.c. of water and 
iinally through an experimental meter. The experiments 
wero allowod to run overnight. The naphthalone piorate 
and picric acid in the absorption tube wore washed into 
a 250 c.c. flask and heated to 40° 0. on a water bath 
till all the picrio acid had dissolved. After cooling the 
naphthalone picrate was filtered off and the amount of 
unused picrio acid determined by titration with N /I0 
sodium hydroxide in 60 c.c. .See Coleman and Smith 
(this Journal, 1900,19, 128), Dickenson Gair (this J., 1905, 
24, 1279), Jorisson and Rutter (this J., 1909, 28, 1179), 
and Schlumberger (this J., 1913, 32, 76). 


Amount of naphthalene required to saturate a gas. 


Temperature. 

Grains per 1(M) cubic feet. 

°C. 

I. 

IT. 

0 

6*0 

2*0 

5 

9*8 

3*2 

. 10 

14*1 

6-7 

15 

19*0 

10*9 

20 

24*6 

16*5 

25 

30*9 

24*7 


1. According to Allen (this ,T., 1900, If, 209). 
II. According to Schlumberger. 


If the figures given by Schlumberger are corroct then 
the coal gas entering the naphthalene washor must have 
boon supersaturated with naphthalene on several occasions; 
if, on tno other hand, the figures obtained by Allen arc 
accurate then the gas ontering the washer has never 
been saturated. 

On no occasion has the gas leaving the works been 
saturated with naphthalene. It was observed that on 
disconnecting the tube from the inlet of the naphthalene 
washer to tho absorption apparatus some orvstals of 
naphthalene had formed. It appears probable that 
.Mien's figures are not quite accurate. 


The greatest amount of naphthalene found in the gas 
j entering the washer was 24*7 grains per 100 cubis feet, 
i on July 15—16, and the lowest amount, 11*2 grains per 
! 100 cubic feet, on August 22 • 25. The figures obtained 
; for the naphthalene at the inlet of the washer during July 
i wore greater than those for August. The averages for 
these months wero respectively 10*7 and 15*2 grains per 
100 cubic feet. 

• The amount of naphthalene in the gas depends upon 
, many factors and it is almost impossible to find any 
1 relations between the figures given in tho tables. The 
i amount of naphthalene depends first of all on tho coal 
' used in the retorts. Some coals especially the coking 
; coals, seem to yield a gas rich in naphthalene. As naphtha 
, lone is a pyrogenetie substance the. amount of it present 
; in tho gas will depend upon the temperature at which the 
! coal is carbonized and also upon the time during which 
the gas remains in contact with tho hot coke and walls 
of the retorts. Tho amount of froe space in the retort 
has also a marked influence on the amount of naphthalene 
formed. 

The rate at which the gas is coolod in the condensers 
seems to offoct the naphthalone content of the gas. It is 
to be noted that during July the average oooling of tho 
gas during its passage through tho condensers was 44-9° F. 
j and in August 55°, and during those months tho amounts 
of naphthalene wore 19-7 and 16*2 respectively. On 
July 7—8 the cooling amounted to 55° and the amount of 
naphthaleno fell to 13-9 grains per 100 cubic feet. From 
the 9th to 22nd July the cooling at the condensers was 
not so efficient and there is an accompanying rise in tho 
amount of naphthalene. 

The dependence upon the rate of cooling is not general 
as is seen in the figures. However, the figures obtained 
seem to indicate that it would be well to let the gases 
enter the condensers as hot as possible and cool them there 
, as effectively as possible. . 

An attempt has been made to correlate the amount of 
| naphthalene in the gas with the vacuum at the exhauster, 
i By keeping the exhaust low it was thought that perhaps 
I less naphthalene would evaporate into the gas; on the 
I other hand a strong exhaust would draw tho gases away 
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from the retort more rapidly and so lessen the time during 
vhioh the gas is in contact with the hot coke and the walls 
•of the retorts. 

One of the coals in use was considered to bo the cause 
•of some of the naphthalene trouble. Experiments were 
•carried out in the coal testing plant with this coal with 
the following results, 

The charge of coal consisted of 2 lb. of cool and the 
time of hooting was one hour. 


Tump, of retort .... 

MO 0 0. 

oflir c. 

JCMD' (!, ( 

Vol.of gas per ton- 

8,133 c. feet 
12-5 cwt. 

D 327 <•. teet 

Jl.083c.feet , 

"Wt. of coke per ton .. 

12-25 cwt. 

12-25 cwt. 


In none of the above cases was there any indication of 
naphthalene on passing the gas through a solution con¬ 
taining picrio acid in suspension. In these experiments 
the gas was not long in contact with tho hot coke and 
the cooling was very efficient. Lime was used in tho 
purifying box. No tar whs present in the gas on arrival 
at tho holder. This is striking evidence of the elusive 
•character of naphthalene, as naphthalene was generally 
troublesome when this coal was in uses in the works. 

The iiguros given in the tables indicate that there is 
some rolation between tho amount of naphthalene in tho 
gas leaving the works and tho daily temperature provided 
■account is taken of the efficiency of the washer for any 
particular day. 

Oil has to be added to the washer every few days. Tho 
results of the experiments show that the day after tho 
•oil has been added to tho washer there is a decrease in 
the amount of naphthalene jkt 100 cubic feet. Thus on 
July 14 - 15 the amount of naphthalene leaving the works 
was 11*9 grains per 100 cubic feet; on the 15th oil was 
added to the washer and on tho 15th — 10th the amount of 
naphthalene fell to 5-7. Similar results are to bo observed 
-on July 24th and 25th. 

During the period of the tests in August the amount of 
gas passed through the washer was 23,172,000 cubic 
loot. The amount of oil added in tho same period was 
170 gallons. The average weight of naphthalene extracted 
by the oil was 8*5 grains per 100 cubic feet. This gives 
a total quantity of naphthalene extracted of 1,909,620 
grains, or 11,586 grains per gallon of oil used. Experiments 


I 


I 

I 


* 

showed that the oil waa capable of dissolving 14,000 grains 
per gallon. This extraction works out at an efficiency 
of 82-7 per cent. 

It was meant to carry out experiments on tho effect of 
back pressure or varying seal in tho washer on the effioienoy 
of the extraction, but this could not be undertaken 
although it is hoped to carry out tests at a future date. 
Tile naphthalene content of the gas has, as usual with the 
advent of colder weather, fallen to a very low figure and 
in any case tests would not have been exactly comparable 
with those done previously. 


FIRST REPORT OF THE COMMITTEE ON THE 
NOMENCLATURE OF ALLOYS. 

Set* under Class X. of the Join nal and Patent Literature, 
page 318. 


Obituary. 

CHRISTOPHER CLARK HUTCHINSON. 

The death occurred on March 7th from heart failure 
of Mr. 0. C. Hutchinson, K.C., one of the founders of 
this Society. 

Born in ^854, the second son of Mr. William Hutchin¬ 
son of Burnside, Westmorland, he was educated at tho 
Royal C-ollego of Science, Dublin, and soon afterwards 
became an engineer in partnership with tho lato Mr. 
S. H. .Johnson. Ho served as an abstractor for the 
Society’s Journal from 1885 to 1891, on tho Publication 
Committee from 1891 to 1899, and on the Council from 
1891 to 1895. He was called to tho bar at tho Middle 
Temple in 1896 and took silk in 1910. His experienoo 
as an ingineor was of great service to him at tho 
Parliamentary Bar, where he soon obtained a largo 
practice. He drafted the Charter of Incorporation and 
By-laws of this Society. 


Journal and Patent Literature. 


Patent Si ecifioations may be obtained by post by remitting os follows 

English. — Sd. each, to the Comptroller of the Patent Office, W. Temple Franks, Ksq., Southampton Buildings, Chancery Lane, 
London, W.C. 

United Statu. —1*. each, to the Secretary of the Society. 

french .—1 Ir. 05 c. each, a* follows: Patents dated 1902 to 1907 inclusive, Belin ct Cie., 56. Ruo dos Francs Bourgeois, 
Paris (3e.): Patents from 1908 to date, L'lmprimerie National, 87, Rue VieiUe du Temple, Paris. 

German.—1 mark each (with full particulars) to Kalserllch Patentamt, Berlin, Germany. 
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4 * Mammoth-pump ” ; Use of the - in chemical industry. 

K. Mee^bach. Chom.-Zeit., 1914, 38, 274—275. 
Mammoth or air-lift pumps arc constructed in antimonial 
lead, stoneware, and ebonite, for lifting acid and alkaline 
liquids os well as for the transportation of gunootton 
suspended in liauids, and several havo been installed for 
this purpose.—A. S. 

Air; Moisture in compressed - [for pneumatic tools]. 

A. Hofmann. Eng. and Min. J., 1914, 97, 366—387. 
To avojd condensation of the moisture in it, when com¬ 
pressed air is utilised in pneumatic tools it is advantageous 
first to cool the compressed air, and then to reheat it 
before it enters the tool.—T. Sr. 


Patents. 

Cooling , cleansing and drying gases ; Apparatus for -. 

T. R. Wollaston, Manchester. Eng. Pat. 2114, Jan. 27, 
1913. 

The ga* passes downwards through a vertical conical 
chamber, tho wide lower end of which tonninates in a 
fluted comb partially immersed in a liquid seal. Ths 
washing liquid is sprayed into the top of tho ohambec* 
Owing to the increasing cross-sectional area of the 
clamber the speed of the gas steadily decreases, whilst 
that of the liquid particles remains almost constant. 
The washed gas passes between the teeth of the comb into 
an enclosing chamber, which may bo provided with radial, 
vertical, fluted metallic strips, having ragged holes 
punched in them, or with other suitable moans for 
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f March 31, 19!!. 


separating liquid from the gas, which latter is finally 
(Uncharged through a pipe in the upper part of the outer 
casing.— W. H. C. 

Drying machines; Rotary -. F. J. M. Millar, London. 

Eng. Pat. 2463, Jan. 30, 1913. 

A CONTINUOUSLY operating and discharging machine 
of the rotary type, consisting of a combined conical 
cylinder and automatic reversing gear ; it is rotated 
within an outer casing by suitable machinery. A current 
of hot air is passed through the outer casing, and the 
material is fed into the smaller end of the drum and 
discharged from an opening in the side near the larger 
end.— W. H. <\ 

Drying by jmssage of hoi air through the material and repa¬ 
ration in vacua; Process of -. A. Blavinhuc and 

H. J). N. Tcisseire. Fr. Pat. 462,273, Nov. 18, 1912. 
Til e material is passed downwards between two vertical 
perforated plates each of which forms one side of a 
chamber. A supply of boated air is delivered to the 
chamber on one side and passes horizontally through the 
layer of material to the chamber on the other side, which 
communicates with a suction device. The material is in 
this way exposed both to a partial vacuum and to a 
current of heated air.—W. H. 

Filins. H. E. Hughes, London. Eng. Pat. 6958, Mdrch 
22, 1913. 

The flanged edges of an upper and a lower casing are 
(damped together with a cloth of felt or other suitable 
filtering material between. The liquid is fed into the 
upper vessel which has a removable, cov'T and an internal 
inverted conical partition with a circular opening at tho 
apex of the cone. A vertical perforated cylinder fits into 
this opening and serves to retain any coarser particles. 
The filtered liquid is withdrawn from the lower vessel 
through an opening at the side. W. II. (\ 

Filtering x removing gases from , ami distilling liquids ; 

Apparatus for -. M. Kirsehrer, gch. Waehsmuth. 

(Jer. Pat. 268,880, Nov. 17, 1912. 

The liquid is projected in the form of a fine shower over 
tho filtering layers, which are disposed one above the 
other, and wide-mouthed pipes connected with an exhauster 
are disposed in several of the compartments between the 
filtering layers in such a mann-r that the liquid throughout 
its courso remains under a practically constant degree of 
suction. In this way the speed of filtration is accelerated 
and gases are removed from tho liquid.—A. S. 

Separating solid substances contained in liquids or liquid 

masses ; Process and apparatus for -. H. Hencke. 

Fr. Pat. 462,288, Sept, 8, 1913. 

A horizontal perforated drum covered with suitable 
filtering material is rotated partly immersed in a tank. 
The interior of the drum is divided into several compart¬ 
ments which are in communication with a vacuum pump 
so that as the drum rotates an increasing suction may be 
applied, ^whilst as successive portions of tho periphery 
reach the discharge position the vacuum is cut off. The 
discharge of tho cake is effected preferably by a roller 
carrying an endless band which works against the periphery 
of the drum and is rotated in the opposite direction. 

—W.H.r. 

Chemical reactions; Process fur carrying out -, 

Soe. Genriale des Nitrures. Fr. Pat. 462.464. Nov. 22. 
1912. 

The solid or gaseous particles which are to react are pro¬ 
jected through a chamber, heated to the necessary tem- 
jierature, at such u speed that they pass out of the heated 
spaoe before they have time to attain the temperature at 
whioh the products of tho reaotion are decomposed. The 
prooeas may be applied to the manufacture of aluminium 
nitride* calcium carbide, cyanides, otc,—W. H. C. 


Packing absorption or reaction towers. R. Moritz. Fr 
Pat. 462,877, Sept. 23, 1013. 

Vertical or horizontal partitions arc provided so that- 
although the liquid can pass freely downwards the gases’ 
are compelled to take any desired tortuouB oourse. The 
partitions are supported entirely by tho packing material. 

Dialysing membranes ; Preparation of -. R. Horn berg, 

(\ Brahm, and 11. Miihsim, Ger Pat, 269,115, April 16, 
1913. . 

Films of Norgine or other substance prepared from seaweed,, 
preferably spread on suitable supports (metal wire gauze 
or the like, perforated plates, unglazed porcelain, etc.) 
are hardened by treatment with metallic salts, acids, 

| or acid substances. The strength of the films may be 
, increased by incorporating insoluble substances, such as 
barium sulphate, talc, kioselguhr, etc., with the Norgino 
I or producing precipitates of such substances during the 
hardening process.—A. S. 

Homogenising liquids ; Method of -. F. M. Berbcrieh. 

(Jer. Pat. 269,540, July 30, 1911. 

The apparatus used is shown in the figure. The liquid 
' enters under pressure through the channel, 6, and after 
j passing through the narrow passages shown, escapes 



by way of the grooves, l, and channel, n. The pro¬ 
vision of tho narrow annular channels, j, ensures that 
each portion of tho liquid comes repeatedly in oontact 
with another portion moving in the opposite direction 
The pressure on tho liquid is greatest at the narrowest 
portion of tho device.—A. 8. 

Solution of solid su') stances ; Apparatus for the continuous. 

-, (.specially for shikina lime with sugar juice or 

water. H. Eberhardt, Maschinen- und Armaturenfabrik. 
(Jer. Pat. 270,045, Nov. 3, 1912. Addition to Ger. Pat. 
268,442. 

The perforated cylinder through which the material 
descends, as described in the chief patent (this J., 1914, 
127), is fixed ecoentrically within the dissolving vessel, 
and below tho oylinder but above the Bcraper which 
directs the undissolvod material into tho worm elevator, 
is an agitator which forces the solvent liquid upwards 
and laterally through tho perforated cylinder.—A. S. 

Agglomerating finely divided granular or friable materials ; 

Processes of -. V. A. M. Kroli, Luxembourg! 

Eng. Pat. 27,762, Dec. 2, 1912. Under Int. Conv., 
Dec. 9, 1911. 

See Fr. Pat, 452,631 of 1912 ; this J., 1913,757.—T. F. B. 
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apparatus. A. Golodetz, Berlin. Assignor to 
B. Benemz, Hamburg. U.8. Pat. 1,088,4152, Feb. 10, 
1914. 

Sbk Eng. Pat. 18,741 of 1912; this J„ 1013, 351.—T.F.B. 


IIa.—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Conf; Absorption oj gases by -. F. Loprincc-Ringuet. 

Comptos wild., 1014,1B8,573—578. 

<JiSE3 (fire-damp, carbon dioxide, air, oxygen, and 
.methane, at pressures ranging from 0-25 to 80 atoms ) 
were absorbed by coal to a much less extent than l>v 
■charcoal, but the absorption in both cases was of the same 
general character; a state of equilibrium existed for 
■each temperature and pressure, and the absorption 
mat keilly decreased as the temperature rose ; the increased 
absorption With rise of pressure was rapid at first but 
gradually tended to a limit. Equilibrium was reached 
werv slowly and, especially in the case of carbon dioxide, 
■evolution of the absorbed gus. however slowly effected 
was spasmodic. Itomlts of the same order of magnitude 
were obtained with coals of widely different composition 
■and size of gram: they afforded no explanation of the 
Surge evolution of fire-damp observed in very gassy mines. 

—F. Soux. 

A'ar/uer mndnulioii. VV. A. Bone. Roy. Inst.. Feb 27 
1914 ,J. tins Lighting, 1914, 125, 572 -573. (See 

also this J., 1811, 527; 1912, 81,524.) 

T® 1 '! vi,h * h . l ‘ at the Skinuingrove 

1 on Works (see this ,(., 1912 , 61) after it, had run for 
r> months Rhowcd that with a total evaporation of 5000 lb 
Sif water from and at 212" F. (180° 0.) per hour, the ratio 
of heat utilised to net heat supplied, was 0-927; 1, and 
■that the mechanical properties of the tubes were not 
ill any way impaired In a test of a “ Bonecourt ” 
boiler recently installed in connection with Krnpp's 
SlmiTl f " h | r district, Westphalia, an evapSi’a- 
of water per hour from and at 212° F. 

In re ,i'l V i h a 'r ™«° Of 0-925 was realised. 

In regard to surface combustion in a bed of granular 
refractory material for melting metals, etc., it is stated 

t ol.7n n"l reg T rat,10n ‘‘ Bh0uld bo easily 

to obtain temperatures up to 2000" C. with coal gas 
coke-oven gas, or wator-gas, or about 1500°. C. with low- 
grade producer gas, such as Mond gas. Heating by means 
of diaphragms has been employed for more thana year 

tetione^ g f a t d co " con 1 trat . lng "“t™ solutions in a eon- 
Ln eve? f - 0ry | being effected in a copper 

Jian over a oiroular diaphragm of 13 ins. diam. Some 

‘[J* dla P hra 8 m8 f»ve been in continuous day use for 
about one year, and it is stated that tho gas consumntinn 
.s about ono-half of that obtaining when* oX™y dame 
4-urners wore used. Very rapid and efficient evalrSn 
if liquids can be effected by the use of overhead diaphragms 

—A. S. 

Ilyin,rar^n flames; Water-gas equilibrium, in _ 

(». W . Andrew. (. hem. hop. Trans., J«U, 106, 444—410 

4'(?4-inS:n 1 “H 0mllU ri 0f Byxtcm 

V' ‘ ,-f H, in hydrocarbon flames have heon 

examined by exploding hydrocarbons with oxvuen 
insufficient in quantity for complete combustion Tt 
C(fxH n .() l ° preTent thc deposition of carbon. The’ratio 
CD, x H, wa “ ,ound to practically constant and 
independent of "pressure and of the maximum flame 
temperature, smoe the gases react during cooling and the 

equilibrium constant, "k," corresponds* tT“L lower 

r h ‘l h ,h * gas< * 00886 t° react rapidly. 
Tta temperature lire between 1500° and 1800° C. at whwh 

of 4.0 by ° ther has a value 

bvexnlidi^thc °,T a 8 reement with the values obtained 
'°‘ °' r f ng 8»««>us mixtures; 0H.+0. 

A-3 98; 2CH 4 +30 8 . k=398; 2C.H.+30,, k^tl2 ; 


2C,H,+50„ k=3-63; 2C 1 H,+I50„ k^3-47 fw, xl- 
ona°rv <m °r Carl I 011 ’ or the reourrenoe of considerable 
“rm,„°i(™F h M. e “ ** ** 

‘‘ <(M uih\S r r < nd V S -• E. Kneoht and E. 

M l Reprint pp.“-A he#, " r “ d m S< *- 1913 ’ 

JX N .„ lb - of household soot from the Warrington district 
yielded, when extracted with benzene, 2 lb? of a semi- 
solid, pitchy mass. By extraction of this with petroleum 
spirit, and re-crystallisation from aloohol or methyl acetate 
a hydrocarbon C,,H M> probably eerotene, wu isolated 
ill the form of white crystals, m. pt. (15° C. The same 

so.mr nC TI^ ifiolat , f ' d , f ™ m , derived from another 
souiu. The original pilch also contained an oxygenated 
compound, probably b. pt. 380° C. under redurad 

solul le in I ^h gy ? / in alcoho1 m,t bcn “ n£ '- more 

so uldc n ether chloroform and glacial acetic aoid, 

rifn' r. l V 1 or™ ? rm aoluti , on ' ftnd an organic aoid, 
iorii„(.> 2 . m.pt. 135 (,. (hop also this J., 1905 818) 

—W. P. H. 

Asphaltum in dad- petroleums; Determination of - 

241-244 , 204--285 yBrh< ‘ im ' 0hom " Zclt " 1914 - », 

e Jfe' 1 aci ’ tatl 'i recommended by Kantorowioz (this J„ 
1914, 60) was found not to be a suitable reagent for pre¬ 
cipitating asphaltum from petroleums. It did not pre¬ 
cipitate the ceresin, and it dissolved both soft and hard 
asphaltimis more readily than ether, and hard asphaltum 
more readily than petroleum ether In a considerable 
number of cases, ethyl aootate precipitated no asphaltum 
from oils from which asphaltum was precipitated by 
petroleum ether. The quantity of asphaltum precipitated 
by ethyl acetate was not tho samo as that obtained by 
means of ether or petroleum other after removal of oeresin. 

J he use of ether or potroleum ether is recommended. 

-A. T. I* 

Patents. 

Washing apparatus [for coal] with multiple ascending 
mrrents P. Habcts and A. France. Fourth Addition? 
dated Aug. 0, 1913, to Fr. Pat. 435,720, Oct. 17, 1911 . 

IX order to reduce thc quantity of tho water used in thc 
apparatus described in thc original patent, the shale 
compartments are arranged in direot or indirect com¬ 
munication with an overflow chamber provided with 
suitable valves by which the speed and level of the current 
may be regulated. (See also this J., 1914, 241.)—W. H. 0. 

Peat; 


,980, 


•at ; Production of briquettes and of cole from- 
W. I., St. J. and ,1. It. H. Prioleau. Fr. Pat. 402,1. 
Sept 25, 1913. Under Int. Conv., Sept. 12,' 1913~ 

Peat is disintegrated and heated to about 30° t\ in a 
steam-jacketed hop)ier arranged above a pair of hollow 
steam-heated rollers. These rollers feed the peat into a 
briquetting machine, which discharges it under slight 
gressiirc through suitable orifices. Into compressed peat 
is cut into blocks, which are driod at 30° 0. in ohambere 
through which a current of air is passed. Tho briquettes 
may be carbonised in retorts for the production of ooke, 
the distillation gasos being used for heating tho drying 
chambers.—A. T. L. 

Pud; Process of burning solid -. 0. B, Evans, Lana- 

downo, Pa.. Assignor to The United Gas Improvement 
(Jo., Philadelphia, Pa. U.S. Pat. 1,085,806, Feb. 3,1914. 
Thk formation of clinkors during the combustion of a bod 
of fuel yielding a fusible ash is prevented by supplying the 
air in such a manner that there are prodnoed fa tha mass 
of fuel superposed zones of temperature, one above and 
the other below the fusing temperature of the ash. Un- 
consumed carbon is fed through the hotter zone so a* to 
prevent the agglutination of the fused ash therein, and is 
subsequently burnt out fa thc cooler zone.—H. H. 



304 CL. 11b. —DESTRUCTIVE DISTILLATION; HEATING; LIGHTING. [JUrch SJ, 1914. 


Combustion of gaseous mixtures. Bonecourt Surface 
Combustion, Ltd. Fr. Pat. 402,775, Sopt. 19, 1913. 
Under Int. Conv., Sept. 21, 1912. 

A combustible mixture is prujoctcd against the incan¬ 
descent surface of a refractory mass, and burns at the 
hot surface, the products of oombustion escaping through 
tho pores of the material or through passages formed in 
it. The mixture is discharged through a passage of such 
cross-section that the flame cannot strike back through it, 
and tho velocity of the gases is such that combustion does 
not take plaoe until they spread out over the surface of the 
material.—A. T. L. 

Cue producer. E. A. W. Jefferies, Assignor to Morgan 
Construction Co., Worcester, Mass. U.S. Pat. 1,085,680, 
Feb. 3. 1914. 

An annular cooling ja ket surrounding the lower part of 
a gas producer contains a coil of pipe through which tho 
water passing to tho air and steam inlet pipe of tho pro¬ 
ducer is conducted, so that it becomos heated by contact 
with the heated water in the cooling jacket.—H. II. 

Retort oven for the. production of lighting gas. Stcttiner 
Chamott.-Fabrik Akt.-Ges., vorm. Didior. Fr. Pat. 
461,685, Aug. 21, 1913. Under Int. Conv., Fob. 14, 
1913. 

In order to keep the whole of tho retorts in work through¬ 
out the year, tho gas generator for heating tho retorts is 
thrown out of operation in tho summer when the domand 
for gas is small, and a part of the retort gases is used for 
heating tho retorts. The gas conduits for this purpose are 
formed in the upper part of tho lateral walls of the 
generator,—A. T. L. 

Gas for healing ; Production of -. Athion Gen. m. b. H. 

Fr. Pat. 462,740, Sopt. 18, 1913. Under Int. Conv., 
Sept. 21, 1912. 

Uakbon dioxide extracted from combustion gases in the 
known manner by means of alkali carbonate solution or 
water, is used in place of steam in generators for making 
producer gas. Cases rich in carbon monoxide are thus 
obtained, and nitrogen compounds as well as carbon dioxide 
can bo recovered from the products of coinbust : on of 
those gases. The surplus quantity of carbon dioxide not 
required to be passed again through tho generators, is 
liquefied.—A. T. L. 

Water-gas producer. A. Bormann, gob. Baeumeher. Ger. 

Pat. 269,349, March 16, 1913. 

The producer shaft is divided by means of a partition 
into an upper distillation and gas-producing chamber and 
a lowor combustion chamber. In tho partition arc 
openings through which part of the carbonised fuel falls 
from the upper chamber into the combustion chamber, 
and the combustion gases pass through other openings in 
the partition into heating tubes disposed within the 
upper distillation and gas-producing chamber.—A. S. 

Gas-purifying material; Process for the. re.vivijication of 

spent -. H. Frank and K. Kallcnbach. Ger. Pat. 

269,764, June 4, 1912. 

The mass is treated with compressed air, then passed on 
to a shaking screen, and the portion which passes through 
again treated with compressed air. Tho larger particles 
retainod by tho soreon are ground in an edge-runner and 
then mixed with tho finer portion.—A. S. 

Fuel for explosion engines. 3. de Cosmo and H. Quinaux. 
First Addition, dated Aug. 8, 1913, to Fr. Pat. 459,857, 
April 10, 1913 (this J., 1913, 1150). 

A naphthalene mixture which remains liquid at ordinary 
temperatures consists of crude naphthalene, 400, refined 
mineral oil, 600, nitronaphthaleno, 10, naphthylamine, 5, 
and crcaol 5 grins. The naphthalene is mixed first with 
half of the oil, then with the nitronaphthaleno and naph¬ 
thylamine, and after heating to 23°—30° C., with the 


remainder of the oil. The mass is vigorously stirred,, 
mixed with the oresol, allowod to stand, decanted and) 
filtered.—A. T. L. 

Alcohol for motors; Manufacture of -. Mme. la 

Marquise Veuve de Ahumada, nde M. Baratoff. Fr. Pa^. 
402,801), l)oo. 3, 1912. 

] >K.\ATri!Kii or pure aloohol, 840 grms., is mixed with- 
150 grms. of a mixture containing 2 parts of potrolcum 
spirit and 1 part of other, and with 10 grms. of a solution 
of white phosphorus (8 per cont.) in oarbon bhuilphid?. 

Peat fuel or coke.; Process for producing - and apparatus 

therefor. VV. L. St. J. Prioloau, Boncath, South Wales, 
and J. K. H. Prioloau, London. Eng. Pat. 20,088,. 
Sept. 12, 1913. 

Sms Fr. Pat. 402,980 of 1913; preceding.—T. F. B. 

Burning finely divided fuel; Method of -. Apparatus- 

far burning finely dimded fuel. 1). J. Irish, Now York, 
Assignor to Tho Babcock aod Wilcox Co., Bayonne, 
N.J. U.S. Pats. 1,080,712 and 1,088,715, Fob. 10,1914. 

Sek Eng. Pat. 18,712 of 1911; this J., 1912, 804.—T. F. B. 

Air-deflecting plate. Apparatus for burning finely dividel 
fuel. I). •). Irish, Now York, Assignor to Tho Babcock 
and Wilcox Co., Bayonne, N.J. U.S. Pats. 1,080,713 
and 1,080,714, Fob. 10, 1914. 

See ling. I'ata, 27,073 and 27,071 of 1911; this J., 1912, 
1021.—T. F. B. 


Ammonia ami other products in gas jmuluerrs ; Manufacture 

of -. II. Wade, London. From “ Montania ” Brenn- 

stoflverwertung (Jos. m. b. IT., Berlin, Oharlottenburg. 
Eng. Pat. 9499. April 22, 1913. 

See Fr. l’at. 452,048 of 1912 ; this J,, 1913, 0(8.—T. F. 1). 

Mineral hydrocarbons (petroleum and the like); Process for 

converting - into oils having a hirer boiling point. 

11. Kerning, Halcnsee, Germany. Eng. Pat. 731, 
Jan. 9, 1913. 

See Fr. Pal. 452,919 of 1913 and Addition thereto; this 
J., 1913, 781.—T. F. B. 

Separation of the so-called acid tar formed in refining mineral 
oils ar tar oils with sulphuric acid. tier. Pat. 270,074. 
Sec 111. 

Treating uasle acid and acid effluents from tin-plate, works. 
Eng. Pat. 3505. Sec VII. 

Hydrogen from iron and steam. Fr. Pat. 461,023. See VII. 

Hydrogen by the. alternate oxidation and reduction of a. 
contact mass containing spongy iron, by means of steam, 
and a reducing flame. Fr. Pat. 401,024. See VII. 


nB.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

PiTBJfTS. 

Wood; Method of distilling -. F. Pope, New York. 

and G. M. Pope, Mount Pleasant, Ga., Assignors to 
E. M. Pope, Boston, Mass, and Southern Manufacturing 
Co., Pittsburgh, Pa. U.S. Pat. 1,085,875, Fob. 3, 1914. 
Wood is placed in a dosed vessd and hot liquid pitch is 
caused to circulate upwards and oyer it; the air bex¬ 
hausted from the upper part of the vessel, whilst a current 
of steam is introduced in order to carry off the distiilatiorx 
products.—W. P. 8. 
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Filaments for tungsten lamps; Manufacture of . 
G. P. Scholl, New York, Assignor to Weetinghouse 
Lamp Co. U.S. Pat. 1,086,088, Feb. 3, 1914. 

A paste of tungsten and casein is formod into filaments 
which aro hoatoa by moans of an electric current in a non¬ 
oxidising atmosphere containing hydrogen in order to 
remove the carbonaceous material.—H. H. 

Filaments ; Process of treating incandescent lamp -. 

R. H. Honderaon, East Orange, N.J., Assignor to 
Westinghouso Lamp Co. U.S. Pat. 1,080,171, Feb. 3, 
1914. 

Metallic filaments arc heated to a temperature in excess 
of the normal operating tempera turn in an atmosphere of 
phosphorus vapour whereby the surface of the filament is 
rondered compact and smooth.—H. H. 


III.—TAR AND TAR PRODUCTS. 

Tar ; Use of - in the production of basic linings of steel 

furnaces. J. Wagner. Rev. Mdt., 1914, 11, 211—220. 
The constituents of cool tar which aro benefioial in pre¬ 
paring furnace hearths of dolomite and tar are coal-tar 
acids, anthracene oils, and non-volatile pitch. The pre¬ 
judicial constituents are light oils, naphthalene, free carbon 
in too high a proportion, and coal-tar bases. Tar intended 
for the purpose named should yield on fractionation, not 
more than 8 per cent, below 230° C., and not less than 
30 por cent, between 230° C. and 350° C., and the loss on 
distillation should be about 3 por cent.—T. St. 

Patents. 

Mineral oils and tar oils ; Process for the sejmration of the 

so-called acid tar Jormed in refining - with suljdiuric 

acid. A. Burkharilt. Gcr. Pat. 270,074, May 25, 
1912. 

The reaction mixture after the treatment with sulphuric 
acid, is treated directly, or after separation of the acid 
tar, with a current of an inert gas at the ordinary tempera¬ 
ture, until sulphur dioxide is no longer evolved. It is 
claimed that in this way the acid tar remaining dissolved 
in the oil can bo removed in the cold and without the use 
of alkali or water, thus avoiding the formation of trouble¬ 
some emulsions. -—A. 8. 

Polynitro- and polyamino-carbazohs ; Manufacture of -. 

R. B. Hansford, London. From L. Cassell a und Co., 
U. m. b. H., Frankfort, Germany. Eng. Pat. 7882, 
April 3, 1913. 

Bex Gor. Pat. 268,173 of 1912; this J., 1914, 193. The 
nitro compounds can bo reduced to the corresponding 
polyamino compounds by the usual methods.—T. F. 13. 


IV.—COLOURING MATTERS AND DYES. 

Indigo ; Solubility of - in dimethyl sulphate. 8. J. 

Peachey. J. Soc. Dyers and Col., 1914, 80, 84, 
Commercial dimethyl sulphate dissolves indigo freely, 
even in the cold, with production of a deep blue solution 
from which the indigo is completely precipitated by excess 
of iloohol. Prolonged heating at 100° C. oauses decom¬ 
position and the blue solution turns brown. Commercial 
dimethyl sulphate contains a small quantity of free 
sulphuric acid whioh is necessary for its action upon 
indigo, sinoe the pure reagent does not dissolve the dyestuff 
until it has been warmed for some time or about 0*5 per 
cent, of sulphurio acid has been added. No snlphonation 
in the indigo, however, takes place. A solution of indigo 
cl 80 per cent, sulphurio acid is miscible with dimethyl 
sulphate, but on the addition o! a little water the ester 
separates as a dark blue oil, removing a considerable 
portion of the dyestuff from the acid. Certain other vat- 
ayestoffs dissolve more or less freely in dimethyl sulphate. 

-^J. F. B. 


Indigo; Some new derivatives of -. F. Kunckcll. 

J. prakt. Chem., 1914, 89, 324—328. 

In continuation of previous work (this «T,, 1912, 1072) the 
author has suooeoded in proparing indigo derivatives by re¬ 
ducing compounds containing a substituted benzene nucleus 
having a nitro-group and a ohloroaoetyl residuo in the 
ortho position. 4-Acetamino-p-methyl-o-chloro-m-ohloro- 
acetophenone, C.H^CHAClfNH.CO.CHjKOO.CH.a), was 
prepared by the action of aluminium ohloride on a mixture 
of w-chloro-p-ooototoluide and ohloroaoetyl ohloride in 
presence of oarbon bisulphide, and was converted into 
5-nitro-6-chloroacctyl-3-chloro-p acetotoluido by nitration 
with fuming nitric acid. The nitro-oompound when 
reduced with zinc and acetic acid on the water-bath yielded 
4-4'-dimethyl-0-6 / -diohloro-7*7 , -diacetaminoindigo, a dark 
blue compound insoluble in alcohol, other, benzene, 
petroleum spirit, and xylene. In a’ similar manner, 6- 
chloroaeotyl-5-nitro-m-bromo-p-acototoluide, obtained by 
nitration of chloroacetyl-m-bromo-p-acetotoluide, gave on 
reduction the dark blue 4-4'-^imethyl-6-6'-dibromo-7*7'- 
diacotaminoindigo. The latter when dissolved in cold 
concentrated sulphuric acid and the solution poured into 
ice water yielded the monosulphonio acid, whioh dissolved 
to a bluo solution in water, alcohol, ether, and benzone. 

-A. 8. 


6 ' - A mi noqucrccti n. E. R. Watson. Chem. Soc. Trans., 
1914, 105, 338—349. 

G'-Aminoqukrcktin was obtained by completely methyla¬ 
ting quercetin, nitrating, reducing and de-methylating. 
It ayes on mordants almost the same shades as quercetin. 
The amino-group could not be converted into a hydroxyl- 
group by decomposing the diazo compound, although 
pentamethylquorcotin-uiazonium chloride combines with 
/3-uapbthol to give a crimson azo-compound. The salts 
of quercetin pentamethylcthor are intensely yellow 
coloured substances, which loads the author to assign to 
them a quinonoid structure (i.e., oxonium salts).—J. 13. 


Quercetin ; Dyestuffs derived from -. E. R. Watson 

and K. B. Hen. Ghom. Hoc. Trans., 1914, 105, 389— 
399. 

The object of the authors was to obtain from the abund¬ 
antly occurring quercetin, dyestuffs having deeper shades 
than the yellows of the parent substance. 13y tho action 
of magnesium-ethyl ioaido on penfcai thylquercotin tho 
crimson oxonium salt 3.5,7-tnethoxy-2-m-p-diethoxy- 
pheny 1-4-ethyl-1.4-benzopyran anhydroiodide was pio- 
ducod, which on de-ethylating gave a dyestuff having tho 
constitution: — 


(HO). 2 e,n/ II 


OI-C.C a H ! (OH) ! ,H,0. 


Tho free baso dissolved ill caustic potash with a blue 
colour ami dyed a violet o i chromo ana alum and a crimson 
on tin mordants. A substanco which dyed slaty-blue 
shades was obtainod by condensing quercetin with di- 
methyianilino in tho presence of phospnoryl ohlorido. It 
appoars to bo 3'5-dihydroxy-7-koto-4-ji-dimethylamino- 
ph^nyl^-m-p-dihydroxyphenyl-lA-benzopyran.—J. B. 


Cldoroanthraquinonc-3-carbozylic acid. F. Ullmann and 
I. U. Dasgupta. Bor., 1914, 47,1563—668. 
CmoBOANTHBA<juiMOSK-3.oarboxylio acid is prepared 
om 2 -chloro- 3 -meth,Ianthrsquinone, whioh, together 
ith tho more soluble 2.1-derivative is obtained from 
hthalio anhydrido and o-ohlorotoluene by the Friedel- 
raft reaotion, by converting it into 3-w dihromomethyi-2- 
iloroanthraquinone by treatment with bromine in nitro- 
snxone solution, hydrolysing to tho aldehyde and oxidising 
lls with sodium biohromate in aoetio acid solution, lno 
ohloro-3-oarboxylio aoid when condensed with unihne 
ivos 2-anilinoanthraquinone-3-oarboxylio aoid, from 
hioh by the aotion of phosphorus pentaohlonde anthre- 
uinone-2.3-aoridono is produoed, a substance which dyes 
jtton a brownish yellow. 2-S-NaphthyIaminoanthra- 
uinone-3-carhoxylio aoid is obtained in an analogous wsy 
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and it forma an acridone which dyes cotton a greenish- 
yellow, becoming violet, however, in the preeenoe of alkali. 
r.2-Dianthraqumonylimide-3-carboxylic ester is formed by 
condensing the ester of 2-chloroanthraquinone-3-carboxylic 
acid with a-ammoanthraquinone and it undergoes an 
acridone condensation to give 1.2-anthraquinonyl-2.3- 
anthraoridone (diphthalyl-3.4.6.7-aoridone), which dyes 
cotton a brown shade beooming orange on standing but 
changed to a violet by alkali. 2-Phenoxyanthraquinone-3- 
carboxvlio acid results when the 2-chloro-3-carboxvlic acid 
is condensed with phenol and from it is obtained by the 
action of phosphorus pcntachloride anfchraquinone-2.3- 
xanfchono (phthalyl-2.3-xanthone), a substance without dye¬ 
ing properties. 2-Ohloro-3-benzoylant.hraquinone, obtained 
by condensing the acid chloride of 2-chloroanthranuinofli‘-3- 
carboxylic acid with benzene in the presence of aluminium 
chloride, gives 2-amino-3-bcnzoylanthraquinono by the 
aofcion of toluenesulphamide and subsequent hydrolysis of 
the sulphamide-derivative. By decomposing the diazo¬ 
compound of 2-amino-3-benzoyIanthraquinone, anthra- 
quinone-2.3-fluoronone (phthalyl-2.3-fluorenono) is 
obtained. It dyes cotton a green shade which becomes 
on standing a weak yollow fast to alkali. Diphthalyl- - 
4.5.4'.5'-dichloro-2.2'-s*tilbeno is formed from the w- ! 
dibromomethylchloroanthraquinone by boiling it with j 
copper powder in nitrobenzene solution. It dyes cotton a 1 
brown shade, which on standing in air turns to an intense 
yellow not fast to light.—J. B. 


Inks; Examination of iron-gall -. XII. Apparatus 

for extraction with ethyl acetate. H. Kompf. Mitt. Kg). 
Matcrialprufungsamt, 1913, 31, 451—455. 

The determination of gallic and tannic acids by the 
method proposed in the official regulations of May 22, 
1912 (this J„ 1913, 281) is a lengthy and tedious oj>cration. 
Difficulties are also en¬ 
countered in hot weather 
owing to the hydrolysis of 
the ethyl acetate and con¬ 
sequent extraction of other 
matters, principally the 
colouring matter of the ink. 

An automatic extraction 
apparatus, now approved, 
is illustrated in the figure. 

The liquid to be extracted 
(10 c.c. of ink and 10 c.c. 
of 20 per cent, hydrochloric 
acid) is placed in the 
cylindrical vessel, e, which 
is provided with a cooling- 
jacket, e'. The flask a, of 
a capacity of about 150 c.c., 
is charged with 100 c.c. of 
ethyl acetate which is kept 
in brisk ebullition. The 
vapours ascend through the 
tune, b, to the condenser, r, 
and the condensed drops 
fall into the funnel, d, 
which is connected with a 
spiral tube standing loosely 
in the cylindrical vessel. 

Prom the rose-shaped bot 
tom of this tube, the solvent 
asoonds in drops through 
the ink. The spiral form 
of the tube has the effect of 
cooling the solvent before 
itoomos in oontact with the 
ink and of presenting a 
hindrance to the upward 
passage of the drops through the ink. The extract over¬ 
flows through the tube, /, into the flask, any traces of ink 
carried over being oollocted in the small trap in this tube. 
From time to time samples of the extract standing above 
the ink are tested in order to see whether the extraction 
is complete. It has been found that this apparatus per 
forms the extraction four times as rapidly as the shaking 


method and the results are equivalent. An extraction 
last ing 1 —hour is amply sufficient to exhaust the ink. 

— J. F. B. 

iA'CMoromethylanthraquinom; Unusual behaviour of - 

with concentrated nitric acid. Formation of 1.2 -dihydrozy- 
'i-niiroA-methylanthraguinone. O. Fischer and H. Reb* 
satnen. Bcr., 1914, 47, 461—466. 

Twenty grins, of 1.4-chloromethylanthraquinone of m. pt. 
164“ 0., wore treated with 160 grms. of nitric acid of 
sp. gr. 1-52, free from chlorine, added gradually, with 
snaking and cooling in water. After standing for some 
hours the mixture was heated for a short time to 60°— 
70 n C, poured into water, and tho orange precipitate 
separated and crystallised from its deep rod solution in 
glacial acetic acid ; a yield of 5 grms. of red needles, or 
leaflets, of m. pt. 217—218° 0. was obtained. The pro¬ 
duct wan cosily soluble in ether and alcohol and dissolved 
in dilute alkalis with violet-blue colour ; it was a mordant 
dyestuff dyeing almost exactly like /i-nitroalizarin, and 
analyst proved it to be ] .2-aihydroxy-3-nitro-4-methyl- 
anthraqmnone.—G. H. F. 

Patents. 

Colouring matters ; Production of new sulphur - which 

dye cotton brown. J. Y. Johnson, London. From 
Badischo Anilin u. Soda Fabrik, Ludwigshafon-on- 
Rhine, Germany. Eng. Pat. 17.317, July 28, 1913. 
Amino- or hydroxy- derivatives of acridines, or their lcueo- 
compounds, for instance, Acridine Yellow (prepared from 
m-toluyleuediamine and formaldehyde), are converted into 
fast brown sulphur dyestuffs by melting'with sulphur and 
sodium sulphide or preferably by melting first with sulphur 
and subsequently treating with sulphide.—J. B. 

l.l-l)i[hydr]oxy- i 2-nitroanthraquinone (2 niiroquinizarin]; 

Manufacture of -. P. A. Newton, London. From 

Farbcnfabr. vorm. F. Bayer und Co., Elberfeld, Ger¬ 
many. Eng. Pat. 17,780, Aug. 2. 1913. 

SEE Fr. Put. 461,094 of 1913; this J., 1914, 19.—T. F. B. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Wool; The develojnni nl of the arnido group in -. M. 

I Fort, and L. L. Lloyd. J. Soc. Dyers and Col., 1914, 
30, 73-77. 

The potassium salt of /-f-nuphthoquinonc-4-sulphonic acid 
condenses with a variety of simple arnido compounds 
with elimination of the sulphonic group, giving coloured 
products. This compound may be utilised as a colourimetric 
reagent for tho free arnido and amino groups developed in 
wool under various conditions. If wool scoured with 
benzene or slightly warm, neutral soap solution be boiled 
with a solution of tho quinonesulphonato a faint per 
manent brown stain is produced, but in the case of wool 
boiled for a long time with alkaline soouring agents a 
deeper shade of brown is developed, corresponding to 
a more advanced condensation with amido groups. 
Treatment with boiling dilute alkalis inoreases the reac¬ 
tivity of tho wool with tho quinonesulphonate and this 
effeot is not appreciably modified by subsequent treatment 
with warm acetic acid. Treatment with cold strong 
caustic soda produces some development of amido groups 
but not to so high a degree as boiling with dilute sodium 
carbonate. The effect of cold Htrong sulphurio aoid is to 
suppress free amido groups and wool so treated is not 
stained by the reagent. A short treatment with a hot 
mixture of equal parts of sulphurio aoid and water, 
followed by washing, greatly increases the staining capacity 
of the wool and more dilufco solutions of aoid produce a 
similar effect in a less degree. The reaction of wool with 
potassium naphthoquinonesulphonato is of the same 
order as with acid dyestuff b and both effeots are due to 
tho same cause, except that acid dyestuffs are oapable cf 
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replacing sulphuric acid combined as an additive salt with 
the fibre, whereas sulphuric aoid in this state partially 
hinders the condensation with the naphthoquinonesul- 
phonate. The effect of severe steaming or decatising 
is to increase the staining effect with the reagent. The 
yellowing or browning of wool under the influence of 
various agencies appears to be accompanied by the develop¬ 
ment of free amido groups and long exposure to the 
action of light has a similar effect.—J. F. B. 

Fibres ; Tests of the relatin' strengths of -. Beadle 

and H. P. Stevens. J. Soc. Dyers and Col., 1914, 30. 
92—90. 

Rofb-makinu fibres generally show a considerable diminu¬ 
tion in tensile strength in the wot state, as compared with 
their strength when dry, increasing with the time of 
steeping. Experiments with Uedychium coronarium in the 
green state, however, show a tensile strength equal to 
that of the iibre in the diy state thus : breaking length of 
fibre-vascular bundles, green plant, 58 kilom.; after 
extraction and drying, 57—59 kilom.; after re-wetting 
for 24 hours, 29 kilom., all values being calculated on dry 
weights. Some of the measurements recorded for tensile 
strengths of various fibres are given in the following 
table :— 



Calculated 

! Urea king i 



cross- 

strain per ! 

Bren king 

Fibre. 

seetionnl 

i sq. mm. | 

length. 


area. 

l< ross-j-eetjon ; 



si|. linn. 

! kilos. 

1 kilom. 

.Swal. 

0-0240 

1 r.7 -3 

1 :jh-2 

Sansevnrjs (dressed). . 

0-0224 

57*5 

! 118-4 

Manila (dressed) . 

(MIIHt 

1)1*4 

<UM) 

Hedyehium (dressed) . 

0-009.1 

i «9-;i 

1 51H 

Cotton. 

0-00020 

:u-4 

22-8 

Cellulose mono til .... 

0-0110 

21-0 

14-U 




— J. F. B. 


Hopes and twines; Charaeterislics and propnties of eight 

foreign fibres used for -. ¥. Kcorner. Mitt. kgl. 

Materialprufungsamt, 1914, 31, 405—430. 

An account of the complete examination of 8 rope-making 
fibres obtained from foreign and colonial sources. The 
details of longitudinal and cross-sectional structures are 
described and the tensile strengths determined on filaments 
with a space of 21) mm. betwoen the clips. The cross- 
sectional area of the filaments was calculated from the 
weight of the filament and the mean sp. gr. of 1-5. Tensile 
tests were repeated after exposure to the weather for 
0 weeks in mid-winter and after immersion in sea water 
for 72 hours on two occasions, with intermediate drying 
in the air. The results are summarised in tilt? table bolow ; 
the tensile strengths, as compared with that of Russian 
hemp — 83 kilos. j>cr sq. mm., arc relatively low but still 
practically useful. 


Soda cellulose spent lyes; Recovery of by-products from —— 
A. Langlet. Papierf&b., 1914, 13, 212—215. 
Further trials on a semi-industrial scale with Rinmann’s 
process for the reoovory of by-products from the black 
lyes (this J., 1912, 183, 279, 532, 812) have been carried 
out on lyes from the digestion of wood by the soda- 
sulphate prooess. Tht* hope that the lye could bo re¬ 
generated to servo for two or three digestions, merely by 
precipitation and re-oausticisation, was not realised, on 
account, of the large proportion of impurities remaining 
unprecipitated. The lyes from the digester were treated 
with flue gasos at 95°—100° 0. and tho humio substances 
precipitated in a sintered condition. The liquid was 
pressed through an externally oooled screw oonveyor into 
a filter which separated the humic substances in a form 
containing (50—(55 per cent, of dry substance and 7—8 
per cent.. Na a O (referred to the dry substance). The 
humic substances were burnt in the smelting furnace with 
the addition of sodium sulphate. The filtered lye was 
concentrated in vacuo and mjxcd with about 1-5 times as 
much sodium hydroxide as was originally present in fchi- 
lye and about half the equivalent of powdered lime. Tht' 
solution was filtered, evaporated in tho retort under a 
pressure of 2 5 atmos. and thrown by a centrifugal dis¬ 
tributor on to the externally heated walls of a conical pan 
from which tho dry mass was removed by a scraper. 
Destructive distillation was completed by passing the 
mass on through a heated cast-iron pipe. The distillation 
products (steam, acetone spirit, aldehydes, hydrocarbons) 
passed first through washers and wore then condonsed. 
The soda was recovered by lixiviating tho charred residue. 
Acetone was the most important by-product. On rectifi¬ 
cation, there were obtained per ton of pulp : 18 kilos, of 
pure acetone, 27 of motor spirit, 11 of motor oil and 44 
of inferior motor oil. These products were valued at 
about 20s., whilst the extra cost of materials, fuel anil 
plant for obtaining them worked out at about 16s. 6(1. 
per ton of cellulose. Laboratory trials however indicated 
that the yield of acetone spirit might be increased by 
50 per cent, with improved apparatus. The process was 
hardly practicable with lyes from the sulphate process of 
digestion and the next trials will be made in Germany on 
pure caustic sodi lyes from the digestion of straw. 


Celluloid : Absorption of gates by -. V. Lefebure. 

v'hom. Soc. Trans., 1914, 105, 328—337. 

Films of celluloid absorb considerable quantities of gases, 
e.g carbon dioxide diffuses through such films quite 
rapidly. The effoct is relatively specific as it is not 
shown by gelatin, visooid, etr* Precipitated celluloid does, 
not absorb much gas. Experiments are in progress on the 
rate of absorption and the equilibrium attained. Adsorp¬ 
tion appears to be an important factor especially in the 
thinner films ; this probably does not occur on tho extreme 
outer surface but at the surfaces of a disperse system 
lying just below.—H. E. P. 


Loss of strength 


Fibre. 

Origin. . 

1 

Mean 
length of 
ilJaincnt. 

Most 

1 frequent 
| length of 
; fibre, j 

Less 

fmnient 
lengths of 
fibre. 

Most 

| frequent 
: width of 

libit'. 

Lumen. 

Tensile 
strength 
persq. uun. 

; section. 

i 

j oil | in 

weathering^ sea water. 



metres. 





kilos. 

per cent, j 

per cent, 

Hibiscus rauuabmus .... 

i Madras 

1-00 

1-0 -2-5 

M -1*5 
2-6-3-0 

13 - 24 

wide, 

follows ! 
(Hire-will Is 1 

59 

31 


Hibiscus euntirbinus .... 

Cameroon* 

1*85 ! 

, 

M -3-0 

others rare 

13-24 

chiefly wide, 
irregular 

fit) 

23 

16 

Hibiscus can nabimu .... 

1 Bombay 

1-50 

M— 4-0 

others rare 1 

13—24 

irregular 

00 

25 

27 

Hibiscus Hubtlanflit . 

1 Cameroon* 

1-73 

J. 0—4*0 


13—30 

irregular 

58 

20 

33 

Kotopatam hemp . 

; Madras 

1-08 

2-1—4-0 

1 -6 —2-0;: 
4*1—'4*5 

13—24 

chloflywide 

regular 

70 

i “ 


Hibiscus tiliuceus . 

Samoa 

2-08 

2*1-- 3*5 

others rare 

13-24 

narrow, 

regular 

irregular 

47 

i 10 


Utariya Jute (corceorus 
capsuluris) 

Jute . 

Cameroon* 

0-81 

M—2-5 j 

2*fl—3-0 

13—24 

48 

| 25 

9 

Araani 

1*03 

1-0—3-0 

3-1—3*5 

13—24 

irregular 

51 ; 

44 

18 


,1. K. B. 
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Hedyckium paper ; Effects of mineral loading on the physical 

qualities of -. C. Beadle and H. P. Stevens. J. Soc. 

Dyers and Col., 1914, 30, 89—92. 

The strength of Hedychium papers is largely dependent 
fin the peculiar glutinous qualities of the parenchyma 
cells and these cells possess extraordinary affinity for 
the particles of mineral matter, so that papers may bo 
made containing as much as 40—T)0 per cent, of 
loading. In the cose of the bursting strain per unit 
substance of paper the diminution is directly proportional 
to the decrease in percentage of fibre by weight. The 
diminution of bursting strain per unit volume of paper is 
also proportional to the decrease in percentage of fibre 
by v« lume.—J. F. B. 


Paper; Microscopical examination of -. L. Kollmunn. 

Pupiorfubr., 1914,12, 241—240. (See also this J., 1912, 

714.) 

Experiments are described for the microscopic identifica¬ 
tion of the amorphous constituents of papers by staining 
them with selective dyestuffs and examining them in 
situ. Paper, after removal of the rosin with other, is 
stained first with a solution of Erganon Violet and subse¬ 
quently with one of Capri Blue. The violet stain is 
absorbed by the amorphous particles of precipitated 
aluminium compounds of the sizing, while the blue is 
absorbed by the china clay, tho two being easily dis¬ 
tinguishable. With tho correct concentration of the blue 
dvostuff (about 0-1 per cent.), not too prolonged action 
of tho same and sufficient washing, it is possible to ensure 
that the fibres remain practically colourless. By drying 
the prepared specimen and examining after mounting 
in petroleum spirit, tho fibres become, more transparent 
and the stained particles easily visible.—>1. F. B. 


Patents. 

Carbonimble material ; Rendering acid-proof —. G. G. M. 

Hardingham, London. From The Western Precipita¬ 
tion (Jo., Los Angelos, Gal., U.S.A. Eng. Pat. 8039, 
April 5, 1913. 

Woven cotton fabric intended for the filtration of furnace 
gases is rendered proof against the acid contained in 
and tho high temperaturo of such gases by heating to a 
high temperature, preferably in a closed vessel. For 
instance, a few minutes heating at 300" to 350° G. or n 
treatment for several days at 200° to 250° (’. will suffice. 
Fabrics thus treated, and having lost 08 to 70 per cent, of 
t heir original weight, showed tensile strengths of “ 30 to 
85 kilos, per metro” (•‘originally 2300 kilos, per m.”). 
They resisted boiling sulphuric acid up to strengths of 
50 to 04 per cent. The compounds obtained arc possibly 
“ pseudo-carbons,” comparable with coal and osphaltum. 
Other carbonisahle material than cotton can be used.—J.li. 


Textile fibre, from Epilobiwm angustifolium ; Production of 

-. K. Schumann. Ger. Pat. 209,350, Jan. C, 1912. 

B\r manuring tho growing plants with, for example, 
ammonium salts, or gas liquor of 1°—2° B. (sp. gr. 1-007 — 
1-014), tho seed hairs are rendered stronger, longer and 
more elastic; and subsequently the surfaco of the seed 
hairs is roughened by subjecting them to the aotion of j 
superheated steam.—A. S. 


Concentrating, washing or bleaching cellulose-pulp , etc. ; 

Apparatus for -. G. Gunn, Hey wood. Eng. Pat. 

2629, Feb. 1, 1913. 

Thi wet pujp is fed upwards between two revolving 
cylinders covered with wire cloth, whereby it is drained, 
and, after passing under a metal roller, it is removed by 
mens of a doctor from the oylinder to whioh it ft adhering, 
this cylinder being allowed to move transversely, whilst 
the other remains relatively fixed.—J. B. 


j Plastic fabric; Treatment of continuous sheets of -. 

! W. hi Fuller, jun., Fall River, Mass. U.S. Pat. 

I 1,080,762, Feb. 10, 1014. 

, Dissolved plastic material is made to flow continuously 
on to a travelling belt on which it is first allowed to become 
partially solidified b}- evaporation of the solvent and 
' finally hardened by complete evaporation of tho solvent 
j by a current of hot air in a chamber. Tho solvent is 
: recovered from the air by condensation and the air then 
1 reheated and returned to the chamber.—J. B. 

Furs, skins, and similar objects ; Process for protecting - 

against the. attacks of moths or other insects or for killing 
the e pesti. Aet.-Gos. f. Anilinfabr., Trcptow, Germany. 
Eng. Pat. 19,088, Aug. 28, 1912. Under lnt. Conv., 
Oct. 20, 1911. 

.See Fr. Pat. 442,719 of 1912 ; Ibis J., 1912, 1026.—T.F.B. 

Acetylcdluh c ; Man fat hue of -. Knoll und Go., 

Ludwigshafen on Rhine, Germany. Eng. Pat. 2491, 
•Jan. 30, 1913. Under lnt. Conv., Feb. 1, 1912. 

See Fr. Pat. 453,835 of 1913 ; this J., 1913, 785.—T. F. 15. 

Paper suitable for tccurity-chrquri ; Manufacture of — . 
It. ('. Menzies and ,1. E. Aitken, Musselburgh. U.S. 
Put. 1,086,380, Feb. 10, 1914. 

See Fr. Pat. 439,420 of 1912 ; this J., 1912, 714.—T. F. B. 

VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bleaching agent i ; Actio b of - on various natural 

colouring matter*. It. L. Taylor. .1. Soc. Dyers and (’o'., 
1914, 30, 85-88. (See also this J , 1912, 429.) 

The colouring matter of raw linen cannot bo bleached 
completely by solutions of free chlorine or hypo chlorous 
acid; a hypochlorite must be present. The most rapid 
and complete bleaching effect ih obtained when sufficient 
alkali is added to neutralise the chlorine or hypochlorous 
acid, almost but not quite, completely. The colouring 
matters of linen appear to exist in two varieties, one ol 
which is bleached rapidly by chlorine or hypochlorous 
acid but very slowly by hypochlorites, whilst the other 
resists the acid reagents but is bleached by an alkaline 
hypochlorite. The colouring r;utters of cotton also exist 
in two varieties, similarly differentiated. The activity of 
bleaching liquors upon natural colouring mutters therofoie 
cannot bo measured by their activity towards simple 
! dyestuffs such as Turkey Red or Indigo. In tho latter 
cases the bleaching activity is directly dependent upon the 
amount of free chlorine or hypochlorous acid present in 
the liquor and any agent which increases tho degree of 
I acidity would stimulate the bleaching; this is not the 
; case with the bleaching of textilo fibres. In both cases 
an excess of alkali exerts a powerful retarding influence 
on the bleaching. The author describes experiments 
which show that the optimum effect is produced when 
acid is added to the bleach liquor in quantity slightly 
in excess of that necessary to neutralise tne free alkalinity 
of tho solution.— J. F. B. 

Sulphur blacks; Process for improving the tone of -. 

G. Sagot. Sealed note No. 1630, dated May 7, 1900. 
Report thereon by T. Strieker. Bull. Soc. Ind. Mulhouse, 
1913, 83, 803—804. 

The difficulty of tho bronzing of sulphur blacks is over¬ 
come by after-treating with a cold solution cohtaining 
15 c.c. of acetate of alumina of 16° B. (sp. gr. M25> 
per litre, rinsing, squeezing, padding with a 10 per cent, 
solution of Turkey red oil and arying without wash¬ 
ing. The report states that this method gives a much 
bettor result than the usual one of simply oiling after 
dyeing.—J. B. 
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Para-red ,- A method of preventing (he oxidation of the 
»» . G. Saget, Sealed 'Note 

No. 1«°, dated July 1 1903. Koport thoreou by 
F^Bmdor. Bull. Soc. Ind. Mulhouse, 19J 3, 83, 801— 

"Th* addition to the padding liquor of 10 por cent, of sodium 
sulphite crystals on the weight of tho p-naphthol enables 

dteo&.^fJl. Pt B6V0ral ^ With0Ut b ™« 

logwood Black ; Production of - applicable to silk. 

woo or cotton by direct oxidation on the fibre. A. Romann. 

- Sealed Note No. 702, dated Oct. 4, 1892. Report 

‘“ OT “5 /ubcl ™' BulL Soc. Ind. Mulhouse, 1913 , 
88, 807—808. 

Loowood extract is 'printed directly on to the material 
whioh 19 then steamed for 30 seconds, and passed into a hath 
of biohromato with or without the addition of ammonia, at 
00 U the white is cleared by moans of bisulphite. The 

th f thc pr f*» giv, ’“ 8°od results on cotton 
and silk, but not on wool.—,T. J3. 

Indigo discluirgee with the aid of bromine compound,. 
M. Froibergor. Sealed Notes Nos. 714 and 7115, dated 
P®?- 1®. 1892, and ]7s0 of Nov. 11, 1007. Roll. Soc 
Ind. Mulhouse, 1913, 83, 811 — 814 . 

Amhonium bromide is used in conjunction with chlorates 
(of aluminium, barium, etc.) and an agent to promote the 
oxidation, e.g chromium hydroxide, feme chloride or 

voi^etile' I 11 aU 'r U8ed in eoujuuction with thc 
very active aluminium chlorate and sodium bichromate 

wh " p 11 “ets m preventing thc burning of the 
piooe during drying. This chromate discharge is greatly 
improved by tho addition of lead sulphide and barium 
sulphate to tho mixture, tho colours being rendered more 

k temml 1 th<> i 0 ^" 088 ', ial>le to att ' ack Lead sulphate 
is formed on steaming.—J. Jl. 1 

/Trying pierce after printing. Koochlin Frfres. .Sealed 
bv L N iilrl ' n n A 'a r cb 22 181)3. Report thereon 
809—810 ° Ch * BU ' fe °°‘ Ind ' NulhpiiHo, 1913, 83, 

Tub method of drying consists in presenting, during as 
th^*hot , «| rt “1 l ’ l0 “ 3d,k °. f *!'? parage of the piece through 

sSrfie Tt’i h0 Pr :" Cd ? id0 of th(! to the hoated 
lh f constituted a reversal of contemporary 
practice, and had for its object the securing of C 

JV rap " d °' ln r g ,,f th<) surfaOT ol the colour thus 
preventing running.—J. 11 . ’ " 


formaldehyde, or a substance oapable of liberating forma 
dehyile when heated, such aa, for example, hexamfthylom 
Me fastT; ) A 8toamiD 8' “hades are obtained whio 
t0 . b01 L ,n 8 8 ? a P 3ulutlnn - The mono axo dyestul 
from -*ainiii()-B-nnphthol-7.sulphonio acid and rcsorcinc 

Slnge^hade^. B * 4 ' r< ' m p “ min0ttcetaaiUd <’ *‘ vcs <« 

**"'«*. shawls, etc.; Machines for - 

the Calico Printers’ Association Ltd., Manchester, am 
J. Muir; Glasgow. Eng. Pat. 0278, March 3, 1913. 
As improved raeohanism for automatically arresting ant 
re starting m oorroct register the tappets and their tappet 
siiaitfl in machines for intermittent printing, partiouiariv 
S ram are , l ™ c , , ;; k ' d in Eng. Pats. 22,078 of 1902, 25,088 
of 190.1 and 27,008 of 1907 (this J., 1904, 933).—J. B. 

Flame-extinguishing material [for fibres and fabrics]. Fire- 
ext,mnslnng compound. J. W. Aylsworth, East Orange, 
N.J., Assignor to Condensite Co. of America, Glen 
Ridge N.J. U.K. Pats. 1,085,783 and 1,085,784, 
lH-b. 3, 1914. 

(1). J'Turks or fabrics arc imprcgnatcd with a solution in 
water of a higher halogen substitution produot of a phenol 
and then treated to precipitate thc body in an insoluble 
form, tho material being thus rendorcd non-inflammable 
and water-repellent. (2). An aqueous solution of an 
alkali salt of a higher halogen substitution product of a 
phenol or an organic acid, capahlo of producing flame- 
in * vtt P"" ra a temperature of from 400° to 
700 i. (204“ to 371° 0.), together with a mineral salt 
having combustion-retarding properties.—H. H. 

Fabrics incombustible, and fine-resisting ; Rendering _. 

L. Bohlcr. Fr. Pat. 450,589, Fob. 20, 1913. 
Tissues of all kinds arc treated in a solution of alum, 
squeezed, dried, then soaked in a solution of ammonium 
sulphate and finally dried slowly.—J. B. 


VII.—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 


Patents. 

Byeing of hair. C. Monnet. Fr. Pat. 402,577 Nov Cfl 
1912. ’ ' 

d f mi T H80d f ? r dvcing are *PI>liod Simultaneously 
n th *if a ?'. 01 . d, "K ultimate contact with, and their 

Jn fur or hair is dyed with a mixture comprisine 
an aromatio m- or p-diamine or a derivative tUcrcf 
mete , ’l P T y ° n( ' dian ? inC ' P toluylenediaminc, p-aminSi 

Zt h I k °‘S./ an : modl '’ tll >' 1, ( lilln ' ! . p-diaminodiphenvl- 
e^,^o^A to y l. dtannn< ''• Wlth an ar »matio dihydroxv 
STJB- T? “ re *°f einol > Pyrooatoohol, 1-methyl 
’ “kydro^ybenzene, dihydroxynaphthalene, etc and 
on Appropriate oxidising agent, such as hydrogen peroxfde 

—B.N. 

Prints ; Production of fast coloured _ tr r _■ . . 

S£ 5 TSSS- ^ 

A Non-substantive dyestuff OOntainino 1 

component is printed toother with^thi&^^t^ 


Sicilian sulphur trade. Chem. Trade J., March 7. 1914 
lT.lt.] 

Acoobpino to tho official rejiort of the Compulsory Sioiiian 
Sulphur Combine for the sevonth working yoar from 
August 1, 1912, to July 31, 1913, tho total production of 
sulphur ill Sicily was 351,752 tons, against 396,467 tons 
in 1911—13 and 391,908 in 1910—11. Tho failure to reach 
a normal production of 400,000 tons is again attributed 
to thc general conditions and to the closing, in 1913, 
of 7 mines in addition to tho 16 mines closed in 1912* 
Tho total sales during 1912-13, including sales for future 
delivery, amounted to 497,246 tons, against 603,255 tons in 
1911 12 and 816,818 tons in 1010— II. The total exporta 
declined from 447,638 tons in 1911—12 to 434,473 tons 
in 1912 13. Tho most striking decline in the exports 
is tAat to France, which has always imported the largest 
quantity, and whioh took 32,970 tons less than during 
tho preceding year. This decline is believed to be duo 
to the establishment by the Union Sulphur Company 
of large refineries in that oountry. On the other hand, 
the exports to Gormany increased by 6,222 tons, to Norway 
by 5,278 tons, to Russia bv 4,520 tons, to Turkey by 4,352 
tons, and to Sweden by 3,422 tons. The exports to tho 
United States further declined from 7,125 tons in 1912 to 
1,792 tons in 1913. 

Hydrochloric acid; New apparatus for the condensation 

?/—• 11 • Fricdrioh. Chem. Apparatus 1914, 1. 

38—39. . % 

Thi apparatus oomprisee a combination of “ tourifles ” 
and absorption towers, extending in a vertical direction 
so as to eoonoraise ground space: for a daily output of 
5000 kiiOa, of ft&ltcake. the whole of the entirienatncr nlanh 
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-does not require more than 4 sq. m. of ground space. The 
“ tourilles” (see Fig.) consist of cylindrical vessels. 120 
cm. diam. by 50 cm. high, filled with the absorbing liquid 




in solubility of fresh precipitates on exposure to air is due 
to the oxidation of the sulphide to compounds soluble 
with difficulty, and conversion of these by the hydrogen 
sulphide present to /S-or y-sulphidos. The three modifica¬ 
tions are polymerides, of which the first is amorphous, 
and the other two of different crystalline form. An appar- 
i ontly true equilibrium is reached with dilute hydroohforic 
! acid and ji- or 7 -sulphide, but not on starting from a 
| nickel salt and hydrogen sulphide.—0. E. M. 

i Brumination oj manganese in ethereal medium. F. 

Ducelliez and A. Raynaud. Comptes rend., 1914, 158, 

; 570—578. 

| Manganese did not unite with dry bromine at the ordinary 
; temperature, but in presence of anhydrous ether, two com- 
| pounds, MnBr 2 ,((’ 2 H 5 ) 2 () and MnBr„.3((.!2H 6 ) 2 (), were 
I obtained. The former, a deliquescent crystalline substance, 

1 yielded manganous bromide on heating.— F. SoDN. 

(lanes; /njlitcncc of colloids and Jine suspensions on the. 

solubility of - in water. IV. Solubility of nitrous 

i oeiilc at pressures lower than atmospheric. A. Findlay 
and (>. R. Howell, ('hem. Roc. Trans. 1914, 105, 291- 
j 29S. 

j From the present results ami those obtained previously 
; (this .1., 1910, 350) complete solubility curves for nitrous 
oxide in water in presence of colloids have l>oen plotted 
for pressures varying from 250 to 1400 mm. of mercury. 

| Jn all eases there was a minimum, well marked with solu- 
1 tions of gelatin, dextrin, and ferric hydroxide, but shallow 
j with silicic acid solutions. (Op. the solubility of carbon 
I dioxide, this »!., 1913, 480.) In starch solutions also 
distinct indications of a minimum solubility wore obtained, 
j though this was not observed in the case of the solubility 
: of carbon dioxide. The solubilities obtained with sus- 
i pensions of silica did not appreciably differ from those in 
pure water. With charcoal suspensions an ascending 
; solubility curve was obtained throughout the whole range 
| of pressures employed. —(4. F. M. 


to a height of 20 cm., and ouch having a layer (10 cm. ■ 

high) of cooling water on the cover. Inside each ‘ ton- i Chlorine water; Decomposition of - in the light. J. 

rille ” are 2 cylindrical partitions, with vertical slits on ! Milbauer. Z. physik. Chem., 1914,86, 504—500. 
opposite sides, to cause the gas to take a tortuous path. ■ Experiments with a considerable number of substances. 
The “ tourilles ” are connected by short towers with stone- | H howed that none of them, with the exception of bromine, 
waro packing, over which the absorbing liquid trickles in notably accelerated the photochemical decomposition of 
passing from one “ tourille ” to the next lower one. A. S. j chlorine water, when added thereto in small quantity 

| ( 0-001 gnu. per 10 c.c.). Mixtures of chlorine water and 
Perchromic acid; Pic/>amlion of blur - -. Highei j bromine water in all proportions decomposed more rapidly 
oxidation products of chromium. 17. K. H. Riesenfeld ; on exposure to light than either of the pure solutions, 
and W. Mau. Bor., 1914, 47, 548—553. —A. *S. 


Perchromic acid was obtainod as a dark blue crystalline 
mass by the oxidation of chromic anhydride, dissolved in 
methylio ether, with 97 per cent, hydrogen peroxide ut 
—30° C. The composition of the acid was independent of 
the amount of peroxide used ; the ratio of active oxygon : 
Or: H a O was 3-44 : 1 : 345, as compared with 3-5 :1 : 3-5 
required for H 3 Cr() R ,2H,0. The water is not regarded 
as merely water of crystallisation, but of constitution, as 
expressed by the suggested formula, C*r(OH) 4 (O.OH)g. 
The acid decomposes at temperatures above —30° 0.: it 
appears to be of about the same strength as acetic aoid. 

—G. F. M. 


! Formates ; Decomjtosif ion of - in relation to the technical 

j production oj hydrogen. M. <». Levi and A. Piva. 
j Annali Ohiiu. Appl., 1914, 1, 1—24. 

I One of the processes proposed for tho technical production 
! of hydrogen from water-gas consists in {tossing the latter, 
j together with steam, over lime heated to about 600° C., 
when, it is stated, hydrogen is produced according to the 
! equation: Cat) f-COCaC0 8 -|-lf a . In view of 
! tho known analogous reactions with alkali hydroxides, the 
! reaction may be regarded as proceeding in two stages, with 
| intermediate formation of calcium formate :— 


Nickel sulphide and cobalt sulphide. A. Thiel and 11. 

Gessncr. Z. anorg. Chem., 1914, 86, 1—57. 
Experiments in an atmosphere of nitrogen in a special 
apparatus showed that the anomalous behaviour of nickel 
sulphide to dilute mineral acids is due to its existence in 
three forms. The o-modification is dissolved by strong 
mineral acids of 0-01 N concentration and upwards, and is 
easily oxidised; glacial acetic acid rapidly, or water 
slowly, converts it into tho ^-modification, soluble in hot 
2 N hydrochloric acid, and the 7 -modification, soluble 
only with the aid of oxidising agents. The /3- and 7 . 
sulphides are formed cliiefly or exclusively on precipitation 
from very dilute solutions'; from hot, strongly acid solu¬ 
tions the 7 -modifioation is formed, while all three oocur 
in the precipitate obtained in ordinary analysis. The fall 


200f Cat)-i- H s O=(HOOO) a Oa; 

(HOOD) *( la - (la0O 2 -f CO + H 2 . 

The authors have studied the decomposition of anhydrous 
sodium and calcium formates by hoat. In an atmosphere 
j of nitrogen, decomposition of sodium formate began at 
300"—310° C. and became vigorous at 400“ C. Between 
330° and 600° 0. the gases produced consisted of carbon 
monoxide (22-9—40-2 per cent.) and hydrogen (53-4— 
77-1 per oent.), with a small proportion of carbon dioxide 
! increasing with the temperature (up to 6-4 per cent.). 
The yield of hydrogen was highest at tho lower tempera¬ 
tures (330°—370° 0.). The residue consisted of oarbonato 
and oxalate, the latter predominating at temperatures up 
to about 500° U, and a small quantity of carbonaceous 
! n atter, increasing with the temperature. Small quantities 
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of condensable volatile products were also formed. 
Calcium formate in an atmosphere of nitrogon showod 
appreciable decomposition at 400°—410° C. and de¬ 
composed vigorously at 560° C. Larger quantities of 
volatile oondensable products were formed, tho gases con¬ 
tained more oarbon dioxide and also notable quantities 
of methane, increasing with tho temperature up to about 
500° C. In an atmosphere of carbon monoxide, larger 
quantities of carbon dioxide wore produced from sodium 
formate than in an atmosphere of nitrogen, and methane 
was also formed, whilst from both formates tho yield of 
hydrogen was less. Tho gases were in all cases tested for 
unsaturated hydrocarbons by means of bromine water and 
fuming sulphuric acid, and with both reagents, a small 
diminution of volume occurred, but similar results wore 
obtained in control experiments with test mixtures of 
puro carbon monoxide and nitrogen.—A. S. 

Nitrogen; Oxidation of - under the influence of the 

electric discharge. II. Actimtion of nitrogen and oxygen 
by the direct current arc. A. Koenig and E. Elfnl. Bor., 
1914, 47, 516—522. (See also this .1., 1913, 82,194 and 
288). 

The experiments described show that nitrogen and 
oxygon can actually combine outside the path of the dis¬ 
charge at relatively low temperatures to give appreciable 
quantities of nitrogen jieroxide. This points to an 
activation of one or both of the gases, tins activity being 
retained after the gas has been removed from the effect of 
tho discharge. (Noe also following abstract.)—W. H. P. 

Nitrogen ; Th< after-glmc of -. A. Koenig mid E. Kidd. 

Her., 1914, 47, 523—529. 

The after-glow in nitrogen will take place even after the 
most thorough removal of all traces of oxygen, provided 
that tho gas is also free from metallic vapours (e.g., mercury) 
<soe Tiedc and Domeke, this J., 191.4, 78 and 254). A small 
trace of mercury vapour extinguishes the after-glow, but the 
addition of a little oxygen by oxidising tho metal restores 
it, while a further addition of oxygen weakens and finally 
again extinguishes it. In experiments with Tiedc and 
l)omckc’s apparatus the pump and the manometer were 
sufficient to provide the mercury vapour to extinguish the 
discharge if no oxygon was present. The authors’ conclu¬ 
sions are strengthened by spectroscopic observations of 
the discharge.—W. H. P. 

Nitrogen; Phenomena exhibited by highly rarefied -. 

J. de Kowalski. Comptos rend., 1914, 158, 825—627. 
(Compare this >1., 1914,76, 254 ; also preceding abstract.) 
A repetition of Strutt’s work oil the production of 
“ active nitrogon ” has yielded results in agreement 
therewith, notwithstanding that the gas was ourofully 
purified, with a special view to the elimination of the last 
traoes of oxygen, r>y tho methods of Rayleigh and Gehlhoff 
(see this J., 1911, 683). At pressures below 5x I0~ 4 mm. 
and under the influenoo of an intense electric field a previ¬ 
ously unnoticed preliminary phenomenon was remarked 
upon breaking tho current: numerous minute explosions 
accompanied by an intense violet luminescence were 
visible for a brief period, after which the characteristic 
orange glow of the “ active nitrogon ” alone remained. 
The violot light gave the merourv spectrum, and the author 
attributes the phenomenon to the presence of an explosivo 
nitride of mercury, the formation of which is duo to the 
action of “ active nitrogon ” upon traces of mercury from 
the vaouura pump.—J. R. 

Determination of free caustic alkali in commercial soda 
compounds and soaps by the. barium chloride method. 
Kling and others. 8ee XII. 

Detection and determination of nitrates by means of diphenyl- 
benzidine, Marqueyrol and Muraour. Sec XXIII. 

Erratum. 

This Journal, March 16, 1914, page 254, ool. 1, lines 22 
and 23 from the bottom should be transposed. 


Patents. 

Nitric acid; Process and apparatus for the nuinufadure of 

highly concentrated or of monohydrated -. Vorein 

Ghcmischer Fabriken in Mannheim. Fr. Pat. 462,290, 
Sept. 8, 1913. Under Int. Uonw, Sept. 10, 1912. 

Mixed nitric and sulphuric acids flow in a continuous 
Htreara (preferably not more than 3—4 om. deep) through 
a still, in which a current of air or analogous gas passes 
! ovor tho mixture so as to oarry the volatilised nitric acid 
j towards the vapour exit. Tho still described is circular 
! and very shallow ; it is heated at the bottom only, and the 
mixed acids, introduced through a central pipe, are made 
to follow a protracted path bv directing walls attached to 
j the bottom plate. Dry air enters from an annular space 
near the periphery of the still, formed by a depending 
apron reaching to the surface of the acid, and passes out 
I through the still head. -F. Sodn. 

! Nitric acid; Manufacture of - from culvium nitrate.. 

i Traine und HellinerH, H. Weyer, and F. Brandenburg. 

| tier. Pat. 269.656, Oct. 22, 1912. 

; In the manufacture of nitric acid by igniting calcium 
, nitrate and treating the resulting nitrous fumes with 
i moist oxygen or air, an inert refractory substance such as 
burnt lime is added to the calcium nitrate before or 
| during decomposition. The lime is added in such quantity 
that the fused calcium nitrate is absorbed by or envelops 
the pieces of lime ; it can then be readily kept in motion 
by tin* stirring apparatus and doos not remain in contact 
I with the heating surface and form a crust thereon.—A. 8- 

, Acid mpours; Apparatus for the. condensation of [nitric 

i and hydrochloric] -. E. Leblanc. Fr. Pat. 462,712,. 

! S.pt.17, 191H. 

j Internal cooling of condensing plant is secured by 
i arranging within the apparatus groups of tubes of glass 
! or other acid-resisting material, so supported that tho 
i acid vapours may circulate around them. Each tube 
: encloses an inner metal tube reaching almost to its lower 
end which is closed, the inner tube serving for the intro- 
j duetion of water which passes up the outer tube and thonce 
, to another member of the group. Tho upper ends of the 
i tubes anti the connecting pieces are exposed.—F. Sodn. 

i A lo miser for lead [sulphuric add] chambers. J. Parent.. 

Fr. Pat. 462,349, Aug. 1, 1913. 

! A channel, oblique to tho axis, loads from the feed tube 
to the central passage of tho atomiser, so that, when liquid) 
is forced through under pressure, a very rapid rotary motion 
is acquired and a powerful spreading effect produced at the 
bowl-shaped nozzle.—F. Sodn. 

Sulphuric acid; Construction for lead chambers in the 

manufacture, of -. Z. Littman. Fr. Pat. 462,668* 

Sept. 5, 1913. 

The roofs arc step-like in construction so that the height 
of the chamber diminishes in the direction of flow of the 
gases; a'io the end chambers are divided by diagonal 
partitions into compartments (communicating with each 
other) of decreasing section from entry to exit of the gaser. 
lnriho principal chamber the cooling effect is increased by 
vulvcd pipes above the roof, connecting the steps one with 
another, and a secondary system of gas passages (also 
valved) conneots the floor of the principal chamber with 
the roofs of subsequent chambers, without disturbing 
j the principal gas circulation.—F. Sodn. 

Pyrites ; Method of roasting - whereby the accompanying 

metals, such as copper , zinc, and lead, are converted into 
sulphates. <!. P. Dobuch. Ger. Pat. 269,774, July 26, 
1912. 

Instead of the pyrites being transferred as usual from 
the first hearth to the second, from the second to the 
third, and so on, a portion is transferred from the first 
hearth to the third, from the second to the fourtfc, and so on. 
In this way the quantity of sulphur burnt per unit of time 
on each hearth, and henoe the temperature, is diminished* 
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whilst at the same time the material transferred carries 
with it sufficient hoat to ensuro the continuation and 
‘completion of tho roasting of the partially roasted material. , 
It is Btated that by thiH means efficient oxidation of the 
pyrites and simultaneous conversion of tho e.oppor, sine 
and lead into sulphates are attained. A similar result 
•can be obtained by mixing inert material (e.g. pyrites cinder) 
with the raw pyrites.—A. »S. 

Waste [sulphuric] acid and arid effluents from tin-plate 

uforks and the like ; Treatment of -. F. A. Anderson, 

Nowcastle-on-Tyne. Eng. Pat. 3505, Feb. 11, 1913. 
Tub acid effluent is treated with excess of cream or milk 
of lime, thoroughly agitated for 2—3 hours, and the 
precipitate, containing ferrous hydroxide, calcium sul 
phatc, and a little calcium hydroxide, settled, collected, 
and pumped into filter-presses. Tho resulting cakes are 
stored for a few days, until the ferrous hydroxide has been 
•completely oxidised, and are then usod for coal-gas purifi¬ 
cation or plaster of Paris manufacture, according as ferric 
hydroxide or calcium sulphate is the predominating con¬ 
stituent.— <). R. 

Barytes from ores; Method of ntjmrntintj ~ -. C 1 . .1. 

(Iroenstreet, St. Louis, U.S.A. Eng. Pat. 16,273, 
July 15, 1913. 

See U.S. Pat. 1,069,545 of 1913; this .1., 1913, 871. 
Solium chloride may bo replaced by potassium, magnesium, 
calcium, strontium, or barium chloride', sodium, mag¬ 
nesium, or potassium sulphate, or potassium or sodium 
bisutphatc.—T. F. B. 

Chalk; Process of manufacture of [precipitated] -. L. 

Negro. Fr. Pat. 462,329, June 21, 1913. 

Gases producod during limo burning aro passed, after 
purification, into milk of lime (made from the quicklime 
•or lime residues), and tho resulting calcium carbonate is 
filtered off ami dried.—F Noon. 

Alkali and alkaline-earth chlorides ; Means Jar the elec¬ 
trolysis of -. A. Clemm, Mannheim, Germany. 

Eng. Pat. 21,462, S'pt. 23, 1913. Under Int. Conv. 1 
Dec. 3, 1912. | 

In the electrolysis of a kali and alkaline-earth chloride 
solutions by process© < using vortical diaphragms and cir- • 
dilating electrolytes, a ]>owder, such as barium sulphate, 1 
which is proof against chlorine, hydrochloric acid, and | 
caustic alkali, is interposed in the diaphragms between an 
alkali-resisting material, such as asbestos fabric on the ; 
■cathodo side, and an arrangement of aoid- and chlorine- 
resisting material, such as glass, ebonite, stonewaro, or tho 
like, on tho anode side. With such diaphragm arrange¬ 
ment, high Jidda of concentrated hydroxide ljcs and very 
high ourront efficiency can be obtained.—0. It. 

Aluminium nitride.; Process and electric furnace for the 

manufacture of -. G. Coutagno. Fr. Pat. 462,462, 

Nov. 22, 1912. 

A mixture of carbon and alumina (or material containing 
alumina, such as bauxite), travelling slowly through a 
furnace, is heated, in one zone, to a temperature (flot 
necessarily uniform) sufficiently high to reduce the 
alumina moro or loss completely, whilst nitrogen (as 
producer gas, for example) slowly passes in tho opposite 
direction, so as to meet the dcoxiaisod material beyond 
tho zone of irregular temperature. Tho process may bo 
carried out in a vortical tubular furnaoe, of which tho 
carbon lining constitutes one electrode; the seoond elec¬ 
trode is suspended axially, and tho surrounding space is 
filled with the material to be treated, this being heated 
directly by the passage of a low-tension current 

—F. Sodn. 

Ammonia ; Process of synthesis of - by means of carbon. 

A. Sorret. Fr. Pat. 462,683, Nov. 27, 1912. 

A mixture of nitrogen, hydrocarbon*, and steam is 
brought into contact with alkalinisod oarbon [“ charbon 


alcalinise ” J, at a temporature onsuring the formation of 
ammonia from tho nasoent hydrogen produced, but below 
that at which ammonia is decomposed.—F. Sodn. 

Salt similar to light cooking salt; Production of - from 

fused sodium chloride. (*. Bergen and L. Stolz. Gor. 
Pat. 269.427, Dec. 10, 1912. 

Compressed air or other gas or steam is blown into tho 
molten salt, and after solidification of the salt tho blowing 
is continued to cool the solid salt.—A. 8. 

Chlorides of the rare earths ; Prejtaration of anhydrous - 

free from oxychlorides. Deutsche Gasgliihlioht A.-O. 
(Auergos.). Gor. Pat. 268,827, Nov. 24, 1912. 

A mixture of anhydrous chloride and oxychloride, obtained 
by heating the hydrous chloride to a high temporature, is 
treated with alcohol, the solution separated from tho 
insoluble residue containing the oxychloride, and tho 
anhydrous chloride recovered by evaporating the solution. 
In order to free it from traces of organic matter, it is 
heated in a current of hot dry air.—A. 8. 

Mesothoritm and radium ; Separation of salts of - in 

the extraction of thorium from minerals containing it. 
K. Schwab. Ger. Pat. 269,541, April 23, 1911. 

Barium salts are added to the concentrated sulphuric 
acid used for decomposing tho mineral (c.g. monazite sand), 
the reaction product is worked into a sludge with w ater, 
and is then treated with a largo quantity of water to which 
has been added a quantity of barium salts sufficient to 
ensure the complete retention of radioactive substances 
in the insoluble residue. It is stated that without this 
second addition of barium salts, up to 60 per cent, of the 
radium and mesothorium may pass into solution, bariuni- 
radium mcHothorium sulphate being considerably more 
soluble in dilute solutions of cerium and didymium Balts 
than in water.—A.8. 

Radiothorium or substances containing it; Process for 

obtaining - for the preparation of solutions containing 

thorium X. Doutscho Gasgluhlicht A.-O. (Auerges.). 
Gor. Pat, 269,692, March 22, 1912. 

The solution of the material freed as far as possible from 
impurities, especially barium, caloium, iron, load, phos¬ 
phoric acid, and if practicable, cerite earths, is treated 
with pure ammonia, the procipitat.o washed, dissolved 
in dilute nitric acid, evaporated to dryness to expel the 
excess of acid, the rosidue dissolved in distilled water, 
and the solution treated with excess of pure ammonia. 
The precipitated hydroxides, containing radiothorium, 
are evaporated to dryness together with the solution of 
ammonium salts, and the ammonium salts arc removed 
from the rosidue by repeated washing with distilled water 
or a dilute solution of sodium chloride free from carbon 
dioxide. For tho preparation of solution* containing 
thorium X, the residue obtained as described above is 
loft in contact with pure distilled water or a dilute solution 
of sodium chloride free from carbon dioxido until a 
sufficient quantity of thorium X has passed into solution. 

—A. S. 

! Aluminium sulphite; Oxidation of - to aluminium 

; sulphate by means of air. C. A. Beringcr. Ger. Pat. 

! 269,794, Feb. 11, 1913. 

The aluminium sulphite solution is treated with air under 
a high pressuro (5 atmospheres) and at a high temferature 
(130° C.), whereby a quantitative yield of aluminium 
sulphate is stated to be obtained.—A. 8. 

Peroxide of hydrogen; Compound for making -. 

C. B. Jooobs, Port Chester, N.Y. U.S. Pat. 1,076,039, 
Oot. 21, 1913. 

An anhydrous peroxide salt of an alkali metal, especially 
metaborat© of Bodium peroxide, made by adding sodium 
peroxide to a solution of motaborio acid at 5°—10° C., 
crystallising at 0°C., and dehydrating over sulphuric 
acid. The compounds arc quite stable and may be made 
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tip into tablet*, suitable for preparing, with water, alkaline 
non-caustic solutions of hydrogen peroxide, of known 
etroijgth, for medicinal ami other purposes.—F. Sodn. 

Bromine ; Process for the recovery of -. A. E. Sohaefer, 

Saginaw, Mich. U.S. Pat. 1,085,044, Feb. 3, 1014. 

A solution of ferrous bromide is brought into oontact 
with gases containing bromine, and the resulting ferric 
bromide solution, after reduction by metallic iron, is 
again exposed to the gases, the process being continued 
until a solution of desired strength is obtainod.—F. Sodn. 

Hydrogen from iron and steam ; Process for the production 

of -. A. Messersohmilt. Fr. Pat. 461,623, Aug. 4, 

1913. 

The contact mass of iron, is heated, directly or indirectly, 
by means of a gas of 1oa\ calorific value, whilst reduction 
takes placo with a gas of high calorific power. In this 



way reduction is completely and rapidly effected, whilst 
overheating of the contact mass in tho other stages of the 
operation is avoided. Thus, in the first or, heating stage, 
■a gas of low calorific value passes from tho producer, 1, 
into the contact chamber. 4, into which a current of air is 
simultaneously directed through tho conduit, 10, the 
hot gases traversing tho contact mass downwards, and 
escaping by way of the conduit, 13, into the superheater, 
15. In tho reducing phase, steam is admitted into the 
iroduoor to form a gas rich in carbon monoxide and 
lydrogen, which, following the same course as in the 
first stage, reduces tho oontact mass, and is burnt in the 
superhoater, with the help of air admitted through the 
conduit, 14. In the oxidising phoso, tho dampor, 2, is 
■closed, and steam, admitted by way of tho conduit, 16, 
passes through the superheater, 15, into tho contact 
■chamber, 4. The hydrogen, which is generated, passes 
through the conduit, 12, into tho collector, 11. When 
several reaction chambers are employed, one set can 
be employed as superheaters for the other set, the gases, 
■escaping from the first set in the reducing phase, being 
mixed with air and burnt in contact with tho reaction 
masses contained in the seoond set, and then reversod, 
after the first set have passed through the oxidising 
stage.—0. R. 

Hydrogen; Process for the preparation of - by the 

aUernate oxidation and reduction of a contact mass con¬ 
taining spongy iron, by means of steam and a reducing 
flame. A. Messerschmitt. Fr. Pat. 461,624, Aug. 4. 
1913. 

The simultaneous heating and reduction of the contact 
mass is effected by mixing a certain amount of air with 
the reduoing gases, and burning a definite proportion of 
the latter in a preliminary mixing chamber, beforo passing 
the excess of reducing gases and produets of oomoustion 
into the reaction ohamber. The exposition of the 
mixture, and the temperature at wM<& it is admitted 
to the contact mass, are kept as constant all possible, and 
the gases issuing from the reaction ohamber are mixed with 
an excess of air and completely burnt in a regenerator, 
the reaction ohamber being preferably annular in form 


and the regenerator disposed inside it. Using a pair of 
suoh applianoos, the gases are passed first in one direction 
and then reversed, the regonerator of one system after 
one operation serving to pro-heat the mixture of air and 
reducing gases before these enter the mixing ohamber 
of tho seoond system for the next operation. The mixing 
chamber may take the form of an annular space outside 
and near the bottom of the .reaction chamber, or the 
regenerator of ono system mav at the samo time act 
as preliminary mixing ohamber for the twin system.—O.R. 

Hydrogen ; Process for the production of - by means 

of hydrocarbons and steam. Badische Anlin und Soda 
Fabrik. Fr. Pat. 463,114, Sept. 30, 1913. Under Int. 
Conv., Nov. 30, 1912. 

A mixture of hydrocarbons and steam is passed over an 
inactive, refraotory oxide, such os magnesia, which is 
covered with a catalyst, such as nickel or a niokel oxide, 
and heatod abovo a dark rod heat, say to 800°—1000° C. 
Tho resulting gaseous mixture is freed from carbon 
monoxide and dioxide, loaving substantially pure hydro¬ 
gen, suitable for tho catalytic production of ammonia. 

—O. R. 

Oxygen ; Process for preparing -, especially for baths, 

from peroxides or per-salts, by catalytic decomposition. 
F. Michel. Gor. Pat. 269,852, Oct. 26, 1912. 

The decomposition of tho peroxides or per-salts is effected 
by compounds of elements of tho chromium group, such 
aH molybdenum, tungsten, uranium, chromium, and 
vanadium, in combination with iodine-compounds. It is 
stated that the action of tho two classos of compounds 
used together is many times more powerful than that 
of the components- Tho method may bo applied to the 
decomposition of residual poroxidos, in bloacning works, 
etc., in cases whore the usual reagents, such as perman¬ 
ganate, cannot be usod.—A. S. 

Nitric acid; Manufacture of - from nitrates and sul- 

jdturic acid. C. Uobel, Heidelberg, Gormany. Eng. 
Pat. 19,881, Sept. 2, 1913. Under Int. Conv., March 11, 
1913. 

See Fr. Pat. 401,452 of 1913 ; this J., 1914, 200,—T. F. B. 

Iron in liquids; Process for the oxidation and separation 

of -. Bayorische A.-G. f. Chemische und Land- 

wirthschaftlich-Chemische Fabrikato, H. Haokl, and 
H. Bunzel, Heufo’d, Upper Bavaria. Eng. Pat 4371, 
Fob. 20, 1913. Under Int. Conv., June 25, 1912. 

See Fr. Pat. 459,576 of 1913 ,* this J., 1913,1156.—T. F. B. 

Nitrides such as that of aluminium ; Process for the manu¬ 
facture of -. Soc. Grindrale des Nitrures, Paris. 

Eng. Pat. 11,091, May 10, 1913. Under Int. Conv., 
May 13, 1912. 

See Fr. Pat. 457,723 of 1913 ; this J., 1913,1010.—T. F. B. 

Process for the execution of chemical reactions. Fr. Pat. 

462,464. See I. 


Element for the electrolysis of water. Fr. Pat. 462,394. 
See XI. 


VOL—GLASS; CERAMICS. 

Clays and kaolins ; Causes of plasticity and allied pro¬ 
perties of -. P. Rohland. Silikafc-Zeits., 1914, 2, 

30—33. 

The author contends, in opposition to the views of Brown 
and Montgomery (Technol. Paper, Bureau of Standards, 
Washington, 1913), that all clays lose their plastioity when 
heated to a temperature at which combined water begins 
to be evolved (590°—620°C.). Above about 950*0., 
when the combined water has been driven off, the amount 
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of heat absorbed by, clays corresponds with the con- 
tractioif, which increases progressively with the tempera¬ 
ture, well-defined contraction taking place only in the 
cases of substances of marked colloidal nature. The 
plasticity, however, is dependent not on the combined 
water, but on the free water, which develop the colloidal 
properties latent in air-dry clays. The contraction on 
drying of clays is also a fupetion of their colloidal nature, 
and therefore of their plasticity, this contraction not taking 
place with crystalloids. In many cases the colloids of 
days are of organic nature, but some clays, which contain 
practically no organic matter, owe thoir plasticity to the 
formation of the colloidal hydroxides of aluminium, 
silicon, or iron, when the clays arc brought into contact 
with water. The well known effects of caustic alkalis on 
the plasticity, not only of clays, but also of cements, trass, 
y.eoliles, and the like, arc due to the development of 
colloidal pro}x*rti(!8 by hydroxyl ions, every substance of 
a plastic nature requiring a definite concentration of 
hydroxyl ions to produce the maximum proportion of 
colloidal constituents.—(). R. 

Ijcadless glazes in commerce. L. Peirik. Sprcchsaal, 
1914, 47, 147—148. 

Furttier work on the lead problem for the Hungarian 
Ministry of Commerce (see t h s .1., 1914, 80) has comprised 
the examinat ion of powders sold for the production of lead 
less glazes. A sample proved on analysis to have the mole 
eular formula : 0*26 Hal), 0*23 Ca(), 014 K 2 0, 0-36 Na 2 (). 

0 04 AUO a , 2*15 SiOj, 0*5 B 2 O a . Its barium oxide content 
was 14-78 per cent., all of which was found soluble by the 
official test which approximates to the conditions of 
digestion {loc. cil.). The author points out that barium 
is as poisonous as lead.— H. H. S. 

i 

Patents. 

China-clay : Apjxjratus for washing and xepirating -. | 

W. J. dee, London, and M. Coulson and Co., Ltd., | 
Spcnnymoor. Eng. Pat. 5442, Mar. 4, 1913. I 

The material is fed together with a suitable supply of ! 
water into an inclined, rotary cylinder provided with 
spiral ribs. Light material is washed down by the current 
-of water, whilst heavier and coarser particles are caught 
by the ribs and conwyed in the reverse direction. A 
trough extends centrally through the cylinder, and an 
endless conveyor belt, fitted with prongs or scrapers, con¬ 
tinuously delivers raw material from a feeding hopper 
into the trough, subjecting it at the same time to a raking 
and disintegrating action. The bottom of the trough 
is formed of removable plates, one or more of which may 
bo removed at any point at which it is desired to discharge* 
the raw material into the cylinder.—O. R. 

Enamels, particularly zircon enamels ; Clouding agent for 

the, manufacture of white -. Voreinigtc Chem. Fabr. 

Landau, Kroidl, Holler und Co. Fr. Pat. 462,587, 
Sept. 16, 1913. Under Int. Conv., Oct. 1, 1912. 

A CLOI7DINO agent, consisting of an alkali metal sail, 
especially a zireonate, to which has been added an acid 
possessing a weak capacity for electrolytic dissociation, 
especially an organic acid, which is eliminated on heating. 

■—O. R. 


IX.—BUILDING MATERIALS. 

Wood ; Prescription of -. A. -I. Wallis-Tuyler. J. Roy. 

Soe. Arts, 1914, 62, 286—315. 

Wood should be seasoned for at least 6—12 months 
before treatment. (1). Kyanising consists in steeping timber 
in a 1 per cent, solution of mercuric ohloride for 7—11 
days. (2). Burnettising comprises preliminary steaming, 
followed by impregnation in a 2 —per cent, solution of 
zinc chloride under a pressure of 7—-8 atmospheres. In 
the zinc-tannin or Wcllhouse process, treatment in a 
partial vacuum follows the preliminary steaming, a small 


percentage of glue is added to the zinc chloride, and after 
impregnation for 2{—6 hours at 10G—125 lb. per sq. in., 
the timber receives a final treatment with a 0*5 per cent, 
solution of tannin under the same pressure for two hours. 
(3). Creosoting usually involves steaming of the dried 
timber, heating under reduced pressure, and treatment 
with creosote oil under a pressure of 100—180 lb. per 
sq. in. The amount of creosote absorbed by the timber 
varies from 7 to 20 lb. per eb. ft., and the temperature of 
treatment should be between 100° and 130° C. In the 
Curtis-Isaacs process, the timber and creosote are heated 
to above the boiling point of the sap at ordinary pressure, 
in a retort ha ving vents open to the air; the vonts are 
then closed and the .creosote is forced into the wood 
under pressure. The llueping process consists in forcing, 
first compressed air at a pressure of 80—100 lb. per sq. in. 
into the pores of the wood, and then at a higher pressure 
creosote oil, without relieving the air pressure. In the 
Lowry process, treatment with creosote oil at 77°—82° (\ 
under a pressure of 180 lb. per sq. in. is followed by 
draining and a rapid vueuum treatment. In the zinc- 
creosote or Rutger process, an emulsion of J lb. of “ dry 
zinc ” and 1*5—4 lb. of creosote oil per oubic foot of timber 
is used, the emulsion being kept continuously agitated, 
c.g., by means of a centrifugal pump. The Ilasselmann, 
process makes use of a solution containing cupric, 
aluminium, and potassium sulphates, heated to 118° 
126*6" 0., under a pressure of 35 lb. per sq. in. In the 
creo-rcsinale process (specially suitable for wood paving- 
blocks), air at 121° C. under a pressure of about 100 lb. 
]x*r sq. in. is substituted for steam ; the antiseptic agent 
consists of 50 parts of creosote oil, 48 of resin, and 2 of 
formaldehyde, and impregnation is followed by a treat¬ 
ment with lime water at 100° (!. and under 150 lb. pressure. 
The (luissani process makes use of a mixture of anthracene 
and pitch heated to 140° (\, in which wood is submerged 
until it is free from moisture and sap, after which it is 
successively treated with cold, heavy tar oil, and cold 
zinc chloride solution. In the saccharine solution or 
Powellistntf process, suitable for the treatment of green 
wood, a solution consisting mainly of sugar with a small 
percentage of arsenic, is used. The vulcanising or Haskin- 
ising process consists in roasting wood, which has been 
previously dried by steaming, to a temperature high 
enough to coagulate its contained albumins (71°—94 U L\), 
and to resolve some of the fibre and sap with the pro¬ 
duction of wood creosote. In addition to the use of 
definite antiseptics and of a large number of metallic salts 
for wood preservation, mineral oils, preferably mixed with 
asphaltum, can be used to stop up the open wood cells, 
thus protecting timber from the action of heat, moisture, 
and air. By the zinc chloride process the life of wood is 
more than doubled ; creosoted wood lasts 25—50 per cent, 
longer than wood treatod with zinc ohloride, but 
costs three or four times as much. The amount of pre¬ 
servative injected into 1 cb. ft. of various classes of timber 
rangos from about 3 lb. of mercuric ohloride in the case 
of hard woods, to about 6 Ih. for moderately hard woods, 
and 10 lb. for soft woods, the corresponding amounts of 
oreosote oil being 3, 10, and 20 lb. respectively. The 
average costs of preserving timber with zinc chloride, 
oroosoto oil, and mercuric chloride, are approximately 
l*25d., 5d., and 8d. per cb. ft. respectively.—O. R. 


Lime-silica bricks ; Action of heat and furnace gases on -. 

E. Damour. Rev. M^t., 1914, 11, 203—210. 
Lime-silica bricks of the composition, OaO 14*1, SiO. 78*1, 
HgO-fOOj 6*8 per oent., were heated for two hours in a 
muffle at temperatures ranging from 100° C. to f000° C. t 
and the loss of weight, ana the strength after heating, 
determined. The loss of weight increased with the 
temperature up to 550° C., when it remained practically 
constant, showing that at this temperature the most 
complete decomposition of the hydrates or hydroeilicatfs 
forming the cement of the bricks took place. The crushing 
strength decreased comparatively slowly as the tempera¬ 
ture incre ased up to 500° C., but at higher temperatures 
the strength fell rapidly. At a temperature approaching 
that of the dissociation of calcium carbonate, the bricks 
fell to dust. When lb* brinks were heated at 300° CL 
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and 400° C. for varying lengths of time, and exposed 
directly to the muffle gases, the maximum loss in weight 
occurred between 2 and 0 hours’ heating. Absorption of 
oarbon dioxide thus began to take plaoe rapidly after the 
third or fourth hour. After the heated bricks had been 
exposed to the air for several days, they regained a part 
of the weight lost on heating. The longer the exposure 
to the hot gases at a givon tomperaturc, the weaker the 
bricks became. The bricks heated to the same tempera¬ 
tures inside a muffle, and thus protected from the action 
of oarbon dioxido, had an average strength nearly threo 
times that of the bricks which had been exposed to tho 
heating gases. Tho author considers that tho tests 
demonstrate the unsuitability of lime-silica bricks for the 
construction of chimneyB and furnaces.—T. St. 


Portland cement clinker ; The coin-pound , %Ca0 t Al t 0 91 ,2Si0 v 

and the alite of -. H. Kiihl. Tonind.-Zeit., 1014, 

38, 365—368. 

Janecke’s compound, 8CaO,Al|Os,2HiO,, was prepared 
at a sintering temperature (compare this J. ( 1012, 

491). It was found to be extraordinarily quick-sotting ami 
to havo low tensile and crushing strengths ; its specific 
gravity, when ground so as to leave a residue of 15 per 
cent, on a sieve with 4900 meshos per sq. cm., was 2*91. 
The view that it constitutes tho alite of Portland eoment 
clinker is rejected, in favour of the hypothesis that alite is 
a solid solution of which this compound forms the basis. 

—F. Soon. 


Cement and the like ; Drying apparatus for —. Bfihler 
Frferes, First Addition, dated Aug. 10,1913, to Fr. Pat. 
392,743, July 27, 1908 (this J., 1909, 24). 

A number of additional conduits for the hot gases are 
provided, of which at least one serves as an extra drying 
chamber; by means of dampers this chamber is sealed 
both from the gas conduits and from tho moisture-collecting 
chamber, whon its doors open for tho admission or the 
withdrawal of the trucks, the ourrent of drying gases thon 
passing through an auxiliary conduit. —O. R. 

Asphalt; Process of the manufacture of - for compressed 

asphalt pavements. R. Wallbaum. Fr. Pat. 402,658, 
Sopt. 1, 1913. Under Int. Oonv., Dec. 4, 1912. 
Limestone, chalk, trass, or the like, is moistened and 
incorporated with an emulsion of asphaltum and water. 

—0. R. 

Calcareous stone ; Process for the manufacture of synthetic 

-. A. Venturi. Fr. Pat, 403,004, Sept. 26, 1913. 

Under Int. Conv., Oct. 18, 1912. 

Calcareous material is calcined, slaked, ground, mixed 
with filling or colouring material, moistened, moulded, dried 
and hardened in an autoclave by means of carbon dioxide 
under pressure and steam.—O. R. 

Treating waste acid or acid effluents from tin-plate works. 
Eng. Pat. 3. r .05. See VII. 


Ultramarine ; Behaviour of - in cement ware. O. Jordan. 

Tonind.-Zeit., 1914, 38, 450-451. 

The decomposition of ultramarine in cement (see Haerting, 
this J., 1914, 81) was artificially stimulated by prolonged 
gontlo heat and continuous moistening in a series of 
experiments on eight kinds of cement, four ultramarine 
blues and one green, and eight varieties of silica such as 
quartz, kiesclguhr, trass, etc. The results showed that 
decomposition occurs when carbon dioxide is lacking, 
and that atmospheric carbon dioxide plays a part in 
preventing surface decomposition ( loc . rtf.). Tho addition 
of silica ( e.g ., the residue obtained in the manufacture of 
aluminium sulphate from kaolin and termed “ Kaolin- 
kicselaaure”) as recommended also by Rinne (Tonind.- 
Zeit., 1913, 1656), is suggested as the remedy which can 
be used in tropical as well as in temperate climates. 

—H. H. S. 

Patents. 

Wood ; Apparatus for impregnating -. H. L. Gallo¬ 

way, Kilmaoolm, Renfrew, and W. J. Frame, Glasgow 
Eng. Pat. 25,029, Nov. 1, 1012. 

A number of cylindrical containers are mounted round a 
central axis, about which they can revolve and inter¬ 
mittently occupy a number of operative positions. In the 
oourso of rotation, each cylinder in turn is submerged in 
a tank containing the impregnating liquid, the latter 
flooding the cylinders through their open ends, and being 
forced through the material in tho cylinders by means of 
a purni), Means are provided for charging and discharging 
the cylinders with the material to be treated, and for sub¬ 
jecting the oontente of the cylinders to the action of a 
vaouum and of hydraulic pressure, each process taking 
plaoe as tSe cylinders in their turn reaoh suitable, succes¬ 
sive, operative positions, provision betas made for the 
formation of fluid-tight joints, when tne ends of the 
cylinders register valve-controfled pressure and 

vacuum chambers. 



Portland and similar cement; Method Qfptatin^ _ 

for testing] -. H. J. Force, Scranton, Pa. * 

1,085,977, Feb. 3, 1914. .x rap 

In preparing cement bodie s they are boiled 

under a pressure exceeding 50TO^j|pP , ably about 285 lb.) 
per sq. in. —F Sodn. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Titanium and vanadium; Determination o]-—in iron 
alloys. H. Kouig. Stahl u. Eicon, 1914, 84. 405—409. 
Investigation has shown that although the volumetric 
determination of titanium is not entirely satisfactory, 
yet it is more rapid in presence of elements which interfere 
in precipitation processes. Details are given of a modified 
form of Cain’s volumetric process Mr the estimation of 
vanadium (this ,7., 1911, 058). Thero is an extensive 
bibliography.—J. L. I*'. 


Molybdenum in cyanide, solutions. J. E. Clennoll, Eng. 

and Min. .1,, 1914, 97, 303—364. 

Samh.es of ore and solution from a mine in Central 
America were found to contain molybdenum and tellurium. 
Jn tests inoiybdic acid and ammonium molybdate acted 
like acids towards the cyanide, but not in presence of 
excess of alkali.— T. Nt. 


iilver ami cuprous oxide. C. H. Mathewson and C. H. 

Stokosbury. Int. Zeits. Metallog., 1914, 5, 193—212. 
Turnons oxide dissolves freely in molten silver but is 
iractically insoluble in the solidified metal. Tho authors 
leseribe the thermal charaoteristioe and microstruoture 
>f alloys containing Cu,0 up to 20 per oent., the oon- 
ititutional relations of which are similar to those of the 
:)u—Cu.O system. Whon a silver-copper alloy poor in 
•opper is melted and solidified with free acoees of air, cuprous 
wide is found between the grains of silver.—W. R. 8. 


[Copper] 

Davidi 


Converting; Selective -. A. P. Selby- 

iavidson. Eng. and Min. J., 1914, 97, 357 358. 
Coppsa produced at the O.K. mine in northern Queens¬ 
land assayed Au 016 to 0-79 os., and Ag 6-42 to 12-23 os. 
por ton. About 60 per oent. of the gold and 16 per cent, 
of the silver were obtainable in 10 per oent. bottoms. 
Th* charge wae converted into blister copper. The 
“ bottoms ” melted up weekly with added matte, yielded 
second “ bottoms ” when a total oonoentration of 86-6 per 
oent. of the gold and 23-67 per oent. of the silver was 
effected.—T. Si. 
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Copper ; Metallurgy q/ - in the basic ( Peirce-Smith ) 

converter. B. de Saint-Seine. Rot. AWfc., 1914, 11, 
146—164. 

Basic differ from acid converters in the character of the lin¬ 
ing, but in either the same matte yields a similar product. 
Basic converters are those generally employed in America, 
producing 1000 tons of copper monthly (40 tons per charge), 
and are 26 ft. long and 10 ft. in diameter. The lining of 
magnesite bricks is only very slightly attacked and the 
action is independent of the nature of the slag ; 0000 tons of 
copper have been produced without any repairs being 
necessary. In the basic converter, mattes with copper 
ranging from 8 to 70 per cent, can bo treated economically 
with a yield of 90 to 95 per cent, of the copper introduced. 
The temperature should not exceed 2100° F. (1146° C.). It 
is this comparatively low temperature which, by reason of 
the correspondingly long life of the lining, makes the 
Peiroe-Smith oonverter practicable, and differentiates it 
from the Knudsen converter. In the latter the tempera¬ 
ture is raised to the melting point of the added ores, whilst 
in the former the additions are brought into fusion by the 
solvent action of tho charge.—T. St. 

Zinc; Assay of - by ferrocyanide. methods. Min. and 

Eng. World, 1914, 40, 66—67. From Report of Assay 
Sub-Committee of Australasian Inst, of Min. Eng. 
Determination of zinc by ferrocyanide in acid solutions. 
R. T. 1). Williams. Trans. Australasian Inst.«Min. 
Eng., 1911, 15, 629—644. 

Sufficient of the oro to require about 25 c.c. of the 
forrocyanido solution (32-5 grms. per litre) is decomposed 
with nitric acid, potassium chlorate addod and tho mixture 
evaporated just to dryness; oxidised ores are dissolved 
in hydrochloric acid, evaporated to dryness, and boiled 
with nitric acid before the addition of chlorate. Tho 
residue is treated with 100 c.c. of boiling water, 7 grms. 
of ammonium chloride, 16 c.c. of ammonia (sp. gr. 0-880) 
and 0*6 grm. of Bodium peroxide, the liquid boiled for 
5 mins., filtered, the precipitate washed twice with a 
boiling 1 per cent, solution of ammonium chloride, re¬ 
dissolved in 5 c.c. of hydrochloric acid, ro-precipitated 
by addition of 3 grms. of ammonium chloride, 15 c.c. of 
ammonia and 2—5 grms. of sodium peroxide, and washed 
3 times with the ammonium ohlorido solution. Titration 
in alkaline solution: The combined ammoniacal filtrates 
(about 300 c.c.) are heated to 70° C, 30 c.c. of tartrate 
emulsion (200 grms. of cream of tartar, 2 c.c. of neutral 
ferric chloride solution containing 10 per cent. Fe, and 
1 litre of water) added, and the solution titrated with 
ferrocyanide until a faint bluo colour is obtained by 
adding a drop of the liquid to a drop of glacial acetic 
acid, with 0-2 per cent, or more copper in the ore, the 
ammoniacal solution is acidified with hydrochloric acid 
and 1 c.c. excess added, the liquid boiled with 20—30 grms. 
of pure granulated lead, decanted, and titrated after 
addition of 30 c.c. of tartrate emulsion and 8 c.c. of 
ammonia. With very low grade ores t he excess of ammonia 
may prevent precipitation of the zinc by ferrocyanide, hence 
acetic acid is aaded until a precipitate commences to 
form, before tho titration ; but the solution must 
not become acid. Titration in acid solution : To the 
oomhined ammoniaoal filtrates, whether copper* be 
present or not, 3 grms. of sodium thiosulphate and 6 c.c. 
of hydrochloric acid in excess of that required to make 
the solution just acid to methyl orange are added, the 
solution boiled to expel most of the sulphur dioxide and 
coagulate tho precipitated copper sulphide and sulphur, 
oooled to 70° C. ana titrated (without removing the pre¬ 
cipitate) using uranium acetate as external indicator 
as usual. In either mothod of titration the ferrocyanide 
solution is standardised against chemically pure zinc 
under similar conditions to those of the assay, a blank 
test being made to determine the volume of forrocyanido 
required to produoo the end-point in tho absence of zinc. 
Results with the acid method on Broken Hill ores or oon- 
oentratee, are accurate ; results for a concentrate oontaining 
50 per cent. Zn should agree to within 0*6 per cent. The 
alkaline method is preferred by the Sub-Committee as 
although the end-point is less sharp the process is more rapid 
than the acid method and equally accurate.— W. E. F. P. 


Muniz metal. The correlation of composition, structure, 
heat treatment , mechanical properties, etc. J. E. Stead 
and H. G. A. Stedman. Inst, of Metals, March 1914. 
[Advanoe proof.] 

Bars of metal containing about 60 per cent. Cu and 40 per 
cent. Zn was heated for 48 houre at temperatures between 
470° and 860° C. ; one set was cooled in air, the other 
quenched in cold water. The bars were submitted to 
mechanical teste and microscopic examination. Annealing 
between 750° and 800° C. develops in all brittleness. 
Heating to 800°—830° C., followed by quenching, leaves 
tho metal as homogeneous ^-constituent, tenacity 29 tons 
per sq. in.; heating to 800°—833° C. and cooling in air 
gives a tenacity of 25-5 tons. Bars were annealed at 430° C. 
for 3 months, and this troatment gave the most ductile 
metal. At about 773° C. a critical or brittle point exists, 
and brass heated to that temperature has been described 
as “ burnt tho term is inappropriate, for, on higher 
heating, the material again becomes ductile. Brass 
oxidises much less readily than copper, and the scalo 
detached from heated bars consists of zinc oxide free from 
copper. Brass can be tinted in a few seoonds by blowing 
air containing traces of ammonium sulphide upon the 
heated specimens ; this method is stated to bo more 
delicate than etohing.—W. R. S. 

Brass ; Vanadium in -. The effect of vanadium on 

the constitution of brass containing 50—60 per cent, 
of copper. R. J. Dunn and 0. F. Hudson. Inst. 
Metals, Mar. 1914. [Advance proof.J 
The pure vanadian brasses employed were prepared 
by adding to molten copper a mixture of vanadie acid 
with a known excess of powdered aluminium and fluxes 
containing cryolite, oxidising tho excess of aluminium 
by copper oxide, removing the slag from the surface of tho 
metal, and finally adding the zinc. Brasses prepared 
by tho use of commercial oupro-vanadium containing 
A1 19—25, and Fo 4—6, per cent, were also investigated. 
The authors are of opinion that if any structural 
resolution of ft into a and y is effected by tho addition 
of cupro-vanadium, tho result is due to the relatively largo 
aluminium content of tho commercial alloy rather than to 
the small vanadium content of tho resulting brass. 

—W. E. F. P. 

Bronze. J. Dewrance. Inst. Motals, Maroh, 1914. 

[Advanoe proof.] 

At atmospheric temperature, bronze containing Cu 88, 
Sn 10 and Zn 2 per cent, had a maximum stress of 16-35 
tons per sq. in. and an elongation of 11 per cent, on 2 in.; 
at 400° F. (204° C.) and 700° F. (371° C.) tho corresponding 
figures were respectively 9-5 tons and 1 per cent., and 
7 tons and 0-25 per oont. ; the alloy commenced to lose 
strength above 350° F. (177° C.). When £ per cent, of 
the coppor was roplacod by lead, tho maximum stress of the 
alloy at atmospheric temperature was 16*5 tons per sq. in. 
and the elongation 8 per oent., the corresponding values 
at 550° F. (288° C.) and 700° F. (371° C.) being 15-8 tons 
and 18 per oent., and 8-25 tons and 2 por cent., respec¬ 
tively ; the oritioal temperature in this case was about 
600° F. (316° C.). No further advantage resulted when 
larger proportions of lead were introduced into the alloy 
at the expense of the oopper; but with an alloy oontaining 
Cu 72, Sn 10, Zn 2 and rol6 per oent. the maximum stress 
at 500° F. (260° C.) was 12$ tons per sq. in. The results were 
in no way due to the absorption oi atmospheric oxygen 
by the molten alloys. Further research on similar lines 
is advocated for the purpose of producing a bronze which 
can be used with safety at 700° F. (371° C.), i.e., with 
superheated steam.—W. E. F. P. 

Copper-aluminium alloys; Influence of nickel on sorye -. 

A. A. Read and R. H. Greaves. Inst, of Metals, Maroh, 
1914, [Advanoe proof.] 

Alloys were prepared oontaining 10 and 6 per cent. A1 
and varying amounts of Ni (1, 2*6, 5, 7-6, JO, and 15 per 
cent.), the balanoe being made up of oopper. Tho alloys 
were submitted to tests similar to those illustrating the 
influence of phosphorus on Cu-Al alloys (see this J., 1913, 
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914). Rolling: With the exception of the difference in 
hardness, whieh increased with the Ni-oontent, all the 
alloys tested (1—7 5 per cent. Ni) behaved similarly, 
yielding perfectly sound rods. Wire-drawing: All the 
wires were sound and smooth. Nickel increased the 
ductility of the 6 per cent. Al-allov. Specific gravity was 
increased by the presonoe of niokel, whilo tho conductivity 
was diminished. Corrosion by fresh water was very 
slightly increased; with sea-water, niokel up to 10 j»r 
cent, greatly reduoed the oorrosion of the alloys. Descrip¬ 
tions and reproductions of miorographs are given. Other 
tests are tabulated below. 


Type-metal; Cause of the oxidation of -. R. Meyer 

and S. Schuster. Z. angew. Chem., 1914, 27, 121—127. 

The results of the examination of ten samples of type, 
some of which wore new and others from forty to seventy 
years old, indicated that corrosive oxidation does not 
depend upon the chemical composition of tho metal but 
rather uponfaults in the founaing, the methods adopted 
for cleaning and imperfect conditions of storage. It is 
commonly believed that corrosion is duo to tho presence 
of arsenic} in the metal, but a motal having a porous and 
irregular fracture will corrode* under certain conditions 


Treatment of alloys. 

! Effects of JNIokel. 

Aluminium 10 per cent. 

Tensile tests. 

Cold-rolled . 

Annealed and slowly cooled , 

Quenched .. 

Air-cooled . 

Chill-castings . 

Maximum stress rises considerably, with no reduction In ductility. ' 

Great Improvement up to f« per cent.; above f>, elongation foil off. 

Maximum stress slightly reduced. 

Properties intermediate between quenchod and annealed series. 

Increased maximum stress and yield point up to 10 per cent,; decrease above. 

Aluminium 5 per cent. 

Cold-rolled . 

Annealed and slowly cooled . 

Quenched . 

Air-cooled . 

Chill-castings . 

j Maximum stress and yield point raised and above 5 per cent, was more rapid. 

Elongation and reduction of area greatly Improved, with maximum stress and yield point unaffected 
up to r> per cent, above the latter properties wore Improved, the former decline of area decreased 
correspondingly. 

Aluminium 10 per cent. 

Alternating stress tests. 

Cold-rolled. 

Annealed . 

Quenched . 

Reduced resistance. 

5 per cent, diminished detrimental effect of annealing. 

Results Irregular (metal coarsely crystalline). 

Aluminium f» per cent. 

Cold-rolled. 

Annealed ... 

Quenched . 

Diminished resistance. 

Above 1 per cent, diminished resistance. 

Qnenchiug Increased resistance stress. 


Hardness. 

Aluminium 10 per cent. 

Diminished hardening capacity. 

Aluminium fi per cent. 

Annealed . 

Cast . 

More than fi per cent, rapidly Increased. 

More than 7-5 per cent, rapidly Increased. 


Melting point. 

Aluminium 10 per cent. 
Aluminium 5 per cent. 

Slight fall at first, followed by a rise at about 5 per cent. 

Immediate and considerable rise. 


-W. R. 8. 


Lead ; Brittleness of -. 0. Bauer. Mitt. kgl. Material- 

priifungsamt., 1913, 31, 357—369. 

The lead covering of an insulated cable had bocome 
extremely brittle in course of use : fractures showed an 
unusually coarse granular structure. There was nothing 
abnormal in the composition of the metal. Experiments 
on lead plates showed that when the flexibility was tested 
at various temperatures by bending to and fro, to an angle 
of 90° on each side, until the plates broko, there was a slight 
fall in flexibility up to a temperature of 160° 0., above 
which, up to 260° C., thore was a rapid increase. Above 
200° C., tho flexibility was higher than at the ordinary tem¬ 
perature. Tests carried out at the ordinary temperature, 
after the lead had been exposed to the influence of various 
higher temperatures for several days, showed that at 100° C. 
the flexibility markedly decreased only after 24 dAys’ heat¬ 
ing, the original value of about 22 then falling to 17-8—17-1 
and remaining at that on further heating. At 145° C. 
a considerable loss of flexibility was noted after 6 days, the 
value falling to 12*6 ; heating, up to 51 days, produced no 
further peroeptible change. At 260° C. a similar behaviour 
was observed but the minimum value reoorded was slightly 
lower (11*6). The size of the crystalline granules steadily 
increased with the time and temperature of heating. 
The average linear dimensions of the granules had in¬ 
creased fivefold after heating for 85 days at 260° C. 


even though it contains as littlo as 0-1 per cent. Whereas 
a solid casting containing more than twice as much will 
remain perfectly sound under similar treatment. Oxida¬ 
tion is mainly to bo attributed to the entrance of moisture 
into the porous body of tho typo and it is suggested that 
turpentine or petroleum spirit should be used instead 
of water for cleaning purpoeos. The type should also be 
stored under perfectly dry conditions. Tho presence of 
tin in the metal seems to exert a protective influence 
under conditions whioh otherwise would bring about 
oorrosion, but type which is free from tin may be kept 
quite Bound if properly treated.—J. A. 


Pure metals f titanium and vanadium]; Preparation of -. 

M. Billy. Comptes rend., 1914,158, 578—580. 
Titanium and vanadium were prepared in a state of 
purity, suitable for physico-ohemioal determinations, by 
reduoing the vapour of the totraohloride (made to boil in 
a current of hydrogen) by contact with sodium hydride, 
heated to 400®—420° C. The hydride was contained in 
porcelain boat*, lined with fused salt, and could be made 
>n situ by enclosing the boats in an apparatus of soft glass. 
The reaction was accompanied by inoandesoence, but 
was not violent. Titaninm was obtained as a grey 
crystalline powder whioh was purified by treatment with 
alcohol, 10 per oent, hydrochloric acid, and water, 
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Vanadium was dried in a current of carbon dioxide. 
The method appears to bo cajMiblo of general application. , 

—F. Sodn. 

First Report to the Beilhy Piize Committee of the Institute 
of Metals on the solidification of metals jnm the. Liquid 
State. (Veil H. IX* oh, D.Sc., Ph.D. Offices of tho 
Institute of Metals, Caxton House, Westminster, London. 
1914. 

Thk subject is subdivided as follows :—I. Cellular 
structure of metals. IT. Crystallisation from centres 
and tho formation of crystallites on crystal 
skeleton-'. III. Foam-structures and Quincke’s hypothesis. 
IV. Cellular structures in cooling liquids. V. Liquid 
crystals. VI. Influence of surface tension. VII. Under¬ 
cooling and tho existence of a meta-stable limit. VIII. 
Changes of volumo on solidification. IX. The thrust 1 
exertod by growing crystals. 

Electrolytically deposited metals ; Adhesion and alloying of | 

-. M. Schldtter. Chcm.-Zoit., 1914, 38, 289—291 [ 

The degree of adhesion is satisfactorily determined by j 
Burgess’s method, in which a copper disc is soldered to ! 
the surfaco of the deposit, the force required to detach I 
the latter from tho underlying metal being measured 
with a spring balance. Sevoral factors influence the 
degree of adhesion, such as nature and hardness of the 
deposit and of the cathode metal; generally speaking, a 
soft metal adheres more firmly to rough surfaces than to j 
smooth ones. The molecular attraction between cathode i 
and electrolyte is increased by the addition of alcohol, 
which improves some deposits. Several metals occlude ! 
hydrogen during electrolysis, part of which is given off j 
subsequently as gas, which accumulates under the. deposit j 
and decreases tho degree of adhesion. In somo cases j 
the dc|K>sit alloys with the cathode, and the two cannot ! 
be separated. Zinc on being copper-plated first becomes j 
yellow ; the thin coating of brass is subsequently covered \ 
with copper.—W. R. S. 

Surface film produced in polishing metals [copper]; Trans - j 

pare nee or tra nslucence of the -. G. T. Beil by. Roy. 

Soc. Proc., 1914, A 89, 593—595. 

('OPPKtt was polished so as to leave as thin a surfaco film | 
as possible (see this J., 1901, 992; 1903, 1166) and high- j 
power photomicrographs in natural colours of the surface. 
Wore and after treatment with a 10 per cent, solution of I 
ammonium persulphate (which dissolved the surface film) | 
wore prepared. Before treatment the small pits under | 
the surfaco film appeared as blue spotB on a pale rose- j 
coloured ground, but with red patches on the blue. After 
treatment with ammonium persulphato bright spots 
appeared instead of the red patches. Those results 
show that the surface film is transparent or highly trans¬ 
lucent, and that it extends over the smallor pits without 
any support from below, for the red patches on the blue 
must havo been causod by reflection from the inner con- 
oavc surfaoo of the pits, which henoe must have been i 
practically ompty.—A. S. 

Alloys; First report of the Committee on the nomenclature 

of -. Inst, of Metals, March, 1914. [Advance 

proof.] 

Thk Committee included representatives of the Inst, of 
Metals, Inst, of Elect. Engineers, Inst, of Mech. Engineors, 
Inst, of Naval Architects, Inst, of Eng. and Shipbuilders 
in Scotland, N.E. Coast Inst, of Eng. and Shipbuilders, 
and Soc. of Chein. Industry. Tho retention of existing 
names, sanctioned by long usago, for use in industrial 
and commercial practice is advocated, but the coining 
of new names, adoption of recently coined names, and 
use of Latin or foreign names or chemical or other symbols 
is disoouragod. As the basis of a system of nomenclature 
it is recommended that an alloy be denoted by the names, in 
English, of its component metals, arranged in order of 
increasing percentage by weight, eg. Zn 30, Cu 70 per cent, 
would be termed zinc-copper, and Sn I, Zn 29, Cu 70 per 
cent., tin-zino-oopper. In the oaae of alloys containing more 


than three metals, the names of the threo metals present in 
the largest proportions should be used for the name of the 
alloy, with the prefix “ comp.” or “ complex,” but if a 
small quantity of a metal added intentionally to give 
tho alloy a distinctive character be present, this may 
be named first; e.g. Al 75, Sn 15, As 4, Co 3, Fe 2-75, 
In 0-25 per cent., might be named “ indium oomplex tin- 
aluminium, if the indium wore regarded as imparting 
special qualities to the alloy. If the component metals 
of an alloy bo present in praotioally equal proportions, 
the names should be arranged in alphabetical order. 
For ordinary usage the term “ brass ” is used as an 
abbreviation of the systematic name zinc-ooppor, i.e. 
for alloys of zinc and copper containing more than 50 per 
cent, of copper, and “ bronze ” as an abbreviation for 
tin-copper, the presence of additional metals being indicated 
as in the cose of tho systematic names ; e.g., Sn 1, Zn 29, 
Cu 70 per cent., would bo termed “tin-brass.”—A. 8. 

Use of tar in the preparation of basic linings of steel furnaces. 

Wagner. See III. 

Use of the aluminium alloy , duralumin , for the manufacture 
of domestic and cooking utensils. Fendler and Stiiber. 
See XIXB. 


Patents. 

Cast-iron and process for producing same. R. Anderson, 
Middlesbrough, Yorks. Eng. Pat. 3354, Feb. 10, 1913. 
(!ast-ikon containing, approximately C 2-50, Si 2 00,S 0-03, 
P 0 05 and Mn 1*00 per cent., is produced by mixing 
molten, finished, mild steel with molten, haematite 
cast-iron direct from the blast-furnace.—W. E. F. P. 

Iron; Process for the manufacture, of - particularly 

applicable for use in dynamo machines and for like, 
purjfoses. W. Rubei, Berlin- Westcnd, Germany. Eng. 
Pat. 3445, Feb. 10, 1913. 

To iron containing not more than 0-5 per cent, of im¬ 
purities, sufficient aluminium and silicon are added to 
produce an alloy containing Al 1*3— 2*0 and Si 0-8—1*2 
per cent. Boron may be substituted for silicon, and 
beryllium or calcium for aluminium.—W. E. F. P. 

Steel and iron ; Method of treating -, in the manufacture 

thereof. C. R. Gostling, Eustis, Fla., U.S.A. Eng. Pat. 
17,869, Aug. 5, 1913. 

To remove dissolved gases, the molten metal (in tho 
mould, etc.) is brought into contact with infusorial earth 
and allowed to solidify in the presence of the same. 

—W. E. F. P. 

[Iron and steel.] Furnaces; Continuous ingot-heating 

-. F. K. Siemens, l^ondon. Eng. Pat. 17,955, 

Aug. 6, 1913. 

The hottest portion, or finishing hearth, of the furnace 
is mado removable and interchangeable. —W. E. F. P. 

Steel; Treating - in electric furnaces with basic hearths. 

W R. Walker, New York. U.S. Pat. 1,086,489, Feb. 10, 
1914. 

To refine iron or steel in an electric furnace with 
a basic hearth, a practically neutral slag of lime and 
silica is used in, which the proportion of silica whilst 
sufficiently low to avoid serious scorifying of tho hearth is 
high enough to avoid notablo formation of fumes of lime 
in the furnace and to provide reduced silicon for inoor- 
poration with the metal, whilst the quantity of lime is 
sufficient to ensure elimination of sulphur. For instance 
the Bilioa may amount to 25—35 per oent. of the total 
weight of the slag.—A. 8. i 

Steel; Special - of high resistance, and improvements 

in the method of manufacture of special steels. F. 
Thuaud. Fr. Pat. 462,463, Nov. 22, 1912. 

The finished steel has the following composition : C 0*30 
to 0*50 (preferably 0*30—0-35), Ni 11*50 to 17, Mn 0-30 
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to 0-60, Or 1*70 to 8*25, Si 0-30 to 0*45, V 0-25 to 040, 
Ti.0-40 per cent. The additions are made in a Martin or 
electric furnaoe in the following order: 0 25 to 0-30 per 
oent. of ferrotitanium containing 15 to 20 per oent. Ti, 
nickel, ferroehrome, fcrrosilioon. ferrovanaaium; man¬ 
ganese is added as a deoxidiBer after addition of the nickel 
and ferrotitanium after t .e ferrosilioon.—T. St. 

Iron and steel; Welding powder for welding -- E. 

Eisengr&ber, Frankfurt a/ML, Germany. Eng. Pat. 
17,046, July 25, 1913. 

A mixture of rod haematite (previously reduood to the 
lower oxide) 70, pulverised coal 22, and flux (sodium 
phosphate) 8, parts by weight.—W, E. F. P. 

Iron-ailicon-manganese-altminiuin alloys; Process for 

improving the. magnetic, qualities of -. It. A. 11 ad- 

Held, Sheffield. U.S. Pats. 1,086,705 and 1,086,766, 
Feb. 10, 1914. 

'To increase the magnotio permeability and electric resist¬ 
ance and reduce the hysteresis of an iron alloy 
■containing Si 2—4-5, Mn not exceeding 0-7 and Al not 
exoeeding 1-3 per oent., it is heated above the >-critical 
point (about 900® O. for pure iron) and then cooled slowly, 
or heated to 900°—1100°C., cooled slowly, reheated to 
700°—800° C., and again cooled slowly.—A. S. 

Ferromanganese , ferrosilioon, and other alloys ; Lining for 

electric furnaces for the production of -. (Jew. fur 

Elektrostahlanlagon m. b. H. and W. Rodenhauscr. 
Ger. Pat. 269,298, July 26, 1912. * 

To prevent the penetration of the ferro-alloy into the 
lining of the furnace walls, the portion of the lining which 
would otherwise be directly in contact, with the molten 
charge is faced with a mass rich in carbon, e.g. a mixture of 
coke or retort carbon and tar. In working with induction 
furnaoes, when, introducing the first charge consisting 
■of the material to be smelted and wrought iron heating 
rings, sufficient carbon is added to saturate the iron as it 
melts, so that carbon will not be taken up from the facing 
material.—A. S. 


and the latter upon the lower portion by conducted heat. 
(4) The charge is supplied to the vertical faces of parallel 
porous oarbon resister beds, the condensing syltom being 
disposed along the opposite vertioal face of each resister. 
Each resister is supported upon'a perforated hearth above 
the sump. The charging spaoe between the resistors ii 
divided longitudinally and transversely by electrically 
non-conducting walls. (5) The furnace is provided with 
parallel porous resisters and parallel charging pockets, 
with ports in the furnace side walls for the removal of ash 
or sinter. Gratings support the resisters above the 
sumps, and the resistors are connected electrically in 
series by a carbon connection located above and spanning 
the sumps. A sump extending longitudinally is filled 
with granulated refractory material, and has an open 
tap-end enclosed by a serrate refractory plate thrust 
against an abutment by an outer block.— B. N. 

Tungsten ; Manufacture of -. The British Thomson- 

Houston Co., Ltd., London. From General Electric 
Co., Schenectady, N.Y.. U.S.A. Eng. Pat. 1915, 
Jan. 23. 1913. 

Powder for the manufacture of ductile tungsten is 
prepared by incorporating a solution of thorium nitrate 
with purifiod tungstic oxide, moulding the mixture before 
or after drying, firing the mouldings under oxidising 
conditions and then reducing them with hydrogen. The 
product should contain not more than 5 per oent. of 
thorium oxide.—W. E. F. P. 

Ores and other substances ; Machine for concentrating and 

separating -. G. F. Wynne, Wrexham, N. Wales. 

Eng. Pat. 2564, Jan. 31, 1913. 

By moans of a combination of adjustable, rotary and 
vibratory crank-shafts and cranks, the table of the 
apparatus, which is carried upon inolined, resilient sup¬ 
ports, receives a quiok forward motion starting from rest 
and gradually increasing in velocity, a sudden stoppage 
and reverse return motion, and also a vertioal movement. 
The apparatus is stated to bo specially suitable for the 
concentration of ores containing both slime and coarser 
material.—W. E. F. P. 


Iron-nickel-copper alloy; Process of making an -. 

G. H. Clamor, Philadelphia, Pa. U.S. Pat. 1,086,314, 
Feb. 3, 1914. 

The matte obtained by smelting ore containing iron, 
nickel and copper sulphides is completely oxidised by 
roasting, and subsequently reduced to metal.— W. E. F. P. 

Zinc furnaces; Apparatus for manufacturing receivers 

for -. B. Mohring, Dillingen-Saar, Germany. Eng. 

Pat. 30,061, Doe. 31, 1912. 

In a press for the manufacture of receivers from “ dry ” 
•clay or loam, the “ matrioes ” containing the latter are 
made in two parts hinged together, and supported upon a 
pivoted table, the arrangement being suoh that the 
ooro ” is suooossively introduced into each by mechanical 
means. (Referonoo is directed to Eng. Pats. 1098 of 
1880 and 11,316 of 1893.)—W. E. F. P. 

Zinc furnace ; Electric - with integral compound resisters 

and. compound conilensers. J. Thomson, New York. 
U.S. Pate. 1,086,414 to 1,086,418, Fob. 10, 1914. 

<1) The furnaoe, containing a carbon resistor bed, com¬ 
prises an enoloced reaction chamber provided with a 
series of openings m the Bide walls, through which the 
charge is stoked to and upon the upper surface of the 
reaister in transverse ridges alternating with troughs. 
<2) The carbon resister bed is provided with a series of 
superimposed spaced bars, forming galleries or slots 
through which the charge is fed to portions of the upper 
surface of the resister. The latter is supported upon a 
•paced grating, through whioh the product# gravitate into 
a sump, and from which the fumes pass through ports to 
the condenser. (8J The charge is located between a rod 
re g iste r and a broken oarbon resistor, the former acting 
upon the upper portion of the charge by radiated heat, 


Magnetic, separators. Bowes, Scott and Western Ltd., 
and I. 8. Dalgleish, London. Eng. Pat. 3046, Feb. 5, 
1913. 

The separator has two converging }>oles fixed one above 
the other between which a pulsating or alternating field 
is set up. The descending material is separated into 
two streams by the upper pole, the more magnetio portion 
boing deflected, by the influence of the lower pole, to one 
roceptaolo, and the loss magnetio part falling vertically 
on to a shoot leading to another receptacle. Direot 
contact of the material with the poles is prevented by a 
removable, curved, non-magnetio sheet attached to both 
poles and bridging the gap between them. The magnet 
may be removably attached to the wall of a tank for 
effecting the separation of materials in water.—W. E. F. P. 

Ores and the like; Mills for grinding, crushing and pul¬ 
verising -. E- S. King* London, and Head Wrightscm 

1 and Co., Ltd., Thornaby-on-Toes, Yorks. Eng. Pat. 
22,476, Oot. C, 1913. 

A pan mill of the d»o type provided with a circumferential 
overflow for slimo and, below the grinding sons, with a 
central outlet, or series of outlets, for the intermittent 
i discharge of concentrate; the bed of the pan may be of 
I conioal shape to facilitate the passage of the concentrate 
j towards the outlets.—W. E. F. P. 


b ad and zinc.] Metallic sulphides; Method for the separ¬ 
ation of -. L. Bradford Fr. Pat 462*580, Sept. 16, 

1913. Under Int. CcmVj, Sept. 19, 1911 
r aqueous solution containing about 10 per sent of 
Bimon salt, and 0*1 to 0*2 per oent of sulphuric acid, 
d heated to 48°—71 # G, is nsad to ©fleet at fetation 
Miration of galena from blende and pyrites, the former 
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mineral being left as a residue with the gangue, from 
whioh it is subsequently separated; or, as Is preferable, 
the gangue may first be separated from the mixed sub 
phides. In order to cause a bettpr separation, the action 
may be retarded by the addition of alkali sulphites or 
thiosulphates, or sulphurous acid.—T. St. 


[Lead and zinc] Metallic sulphides; Separation of ores 

containing -. Minerals Separation, Ltd. Fr. Pat. 

462,757, Sept. 18, 1913. 

Zinc and load sulphides are separated by flotation at 
atmospheric temperature, in neutral or alkaline solutions 
containing sulphates, chlorides or nitrates of calcium, 
potassium and sodium, and a froth-producing agent such 
as eucalyptus oil. Natural mineral waters may also bo 
used. The zinc sulphide, which is loft with the gangue, 
may be separated from the latter by continuing the 
action with the same solution, or preferably with fresh 
water. Suitable apparatus for carrying out the process, 
and for making preliminary laboratory tosts, arc described, 
and the compositions of various solutions which have been 
employed arc given.—T. St. 


[Odd and silver.] Metals; Process of precipitating and 

separating - from solutions. II. S. Town©, New 

York, and C. Robinson, Mount Vernon, N.Y., U.S.A. 
Eng. Tat. 2807, Fob. 3, 1913. 

A mixture of the solution (e.g. cyanide) with a finely 
divided precipitant (e.g. zinc) is passed along a zigzag 
pipe, to effect mixing and agitation, and conducted into 
a relatively largo volume of solution (cyanide) contained 
in a vessel of the spitzkasten type. The end of the 
delivery pipe is situated nearer the bottom than the top 
of this vessel, in which the precipitate settles by gravity 
and tho solution overflows at the top. A screen sup¬ 
porting a layer of zino is disposed across tho upper part 
of the vessol to ensure complete precipitation and filtration 
of tho liquid immediately before discharge.—W. E. F. P. 


Silver ores ; Metallurgical treatment of -. 0. Dyckorhoff, 

Karlsruhe, Germany. U.S. Pat. 1,085,075, Feb. 3, 1914. 
The ore, containing silver, cobalt, nickel and arsenic, is 
roasted with common salt, clay and pyrites to produce 
soluble compounds of the metals whien ore subsequently 
extracted by leaching with appropriate solvents. 

—W. E. F. P. 


[Lead pipes, etc..] Pumping apparatus for the manufacture 
of products of indefinite length from molten lead or other 
metals or alloys. H. Debaugo, Paris. Eng. Pat. 3944, 
Fob. 15, 1913. Under Int. Conv., Fob. 17, 1912. 

A CONTINUOUSLY acting apparatus in which tho operating 
mechanism (kept at a low temperature) and the pump 
proper (immersed in tho molten metal) are disposed 
separately and independently, each piston being connected 
to its rod by means of Bpherical bearing surfaces to obviate 
lateral stresses and consequent friction between piston 
and cylinder. The suction and pressure valves of the 
apparatus operate without springs, the necessary pressure 
on tho seats being obtained solely by the difference in 
density between the molten metal and that of whioh the 
valves are composed. An air-bell provided with a safety 
valve is employed to regulate tho delivery pressure of the 
molten metal.—W. E. F. P. 


Slag and the like ; New process for pulverising blast-furnace 

-. E. A. Bagley and M. E. Feilmann, London. 

Eng, Pat. 4018, Feb. 17,1913. 

A thin stream of the molten slag is poured on to the 
upper surface of a smooth, internally-cooled, metal drum 
rotating at high speed, with the object of producing a very 
thin, continuous solidified sheet whioh is subsequently 
pulverised by projection against a metal plate or slowly- 
rotating metal cylinder.— W. E. F. P. 


Furnace; Muffle -. E. Curran, Cardiff. Eng. Pat- 

6165, March 12, 1913. 

In a muffle furnace having alternative paths for tho 
heating gases, the flues and dampers are so arranged that, 
the heat can be uniformly distributed or concentrated 
at the top, bottom or sidos of the muffle.—W. E. F. Ri 

Furnace ; Reverberatory -. Soc. Franpaise d’Exploit. 

do Fours Speoiaux a Haute Temperature, Paris. Eng. 
Pat. 11,390, May 15, 1913. Under Int. Conv., June 18, 

1912. 

A furnace having a fireplace, a reversible regenerator 
and a draught chimney at each end of the rectangular 
fusion-chamW, the hearth of which—separated from tho 
sole of the furnace by blocks of refractory material—is 
formed into a number of basins by transverse, hollow 
partitions. A lateral chamber, communicating with tho 
regenerators and the fusion-chamber, is situated upon each 
Hide of tho middle of tho fumaoo, the flow of gasos through 
the apparatus being directed by means of dampers, etc., 
operated from the exterior.—W. E. F. P. 

Blast-furnace. J. Reis, Montclair, N.J. U.S. Pat. 
1,086,220, Feb. 3, 1914. 

An nnmi’ar, perforated screen is disposed between the 
feod hopper and tho wall of the furnace to prevent tho 
discharge of coarse, solid material into the gas outlet. 
The lining of tho furnace is provided with shoulders upon 
which the screen is supported so as to be easily removable. 

—W. E. F. P. 

Metallurgical furnace. U. Wedge, Ardmore, Pa. U.S. 

Pat. 1,086,494, Feb. 10, 1914. 

TnK furnace comprises a series of superposod treating 
chambers with intermediate air-heating chambors, all of 
which aro connected by moans of a flue. Tho air passe* 
from tho air-heating chambers over eloctrical heating 
devices in the flue on its way to tho treating chambers. 
The electrical heating devieoB are mounted on plugs 
which fit into openings in the wall of the flue.—A. S. 

Casting-furnace. I. Hull. Fr. Pat. 462,568, Sept. 16, 

1913. Under Int. Conv., Sopt. 16, 1912 and May 21, 
1913. 

The furnace has an automatic device for regulating the 
gas Bupply and indicating tho temperature, and a water- 
cooled mould which can bo emptied by tilting.—W. R. S. 

Tin or other ores ; Automatic process for the recovery of -, 

from rivers, t mate sands, and the like. W. J. Hocking, 
Camborne, Cornwall. Eng. Pat. 10,930, May 9, 1918. 

By means of a centrifugal pump, the material is trans¬ 
ferred from a pit (in the river) to an elevated launder 
providod with a horizontal sieve through which the sand 
passes to a series of spitzkasten having a peripheral 
discharge and arran^od in parallel. From the bottoms of 
these vessels the thickened pulp passes to separate con¬ 
centrating tables.—W. E. F. P. 

Detinning ; Process of -. F. von Kiigelgen, Holcomb* 

Rook, Va., and G. O. Seward, East Orange, N.J., 
Assignors to Columbia-Knickerbocker Trust Co. U.S- 
Pat. 1,086,921, Feb. 10, 1914. 

A mixture of dry chlorine gas and air is passed through 
a series of tanks containing tin scrap in various stages of 
detinning, the temperature being kept below that at whioh 
iron is attacked. The chlorine comos into oontact first 
with scrap which is almost completely stripped and then 
profjresaively with scrap containing increasing proportions 
of tin, so that finally air free from ohlorine is discharged 
from the last tank containing fresh scrap.—A. S. 

Wires; Process and apparatus for the subsequent treatment 

of drawn or rolled -. W. Frese, Dortmund, German? 

Eng. Pat 19,277, Aug. 25, 1913. J 

| The wire is passed through a receptacle or brush filled 
with chalk, then wound on a drum, annealed on the latter 
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and placed in an acid bath, unwound, passed in succession 
through a water-trough, a drying device, one or more 
alkaline solutions, a second drying apparatus, and finally 
wound into coils. Several wound drums (of oonical shape 
to facilitate unwinding) may be plaeed in the acid bath 
together and the separate wires oonductcd through the 
various stages at one operation.—W. E. F. P. 

Smelter-fume# ; A pparatus for arresting -, and recoming 

their values. C. 8. Vadnor, Salt Iako City, Utah. 
U.S. Pat. 1,085,712, Fob. 3, 1914. 

The fumes are passed upwards through a tower filled 
with “ pieoos of insoluble solid material,” supported by 
a perforated, archod partition disposed above the side inlet, 
and agitated by the rotation of a vortical shaft to which 
horizontal arms arc attached. The chambor beneath the 
partition is provided with an inclined bottom from which 
the filtered particles are periodically removed.—W. E. F. P. 

Slimes; Apparatus for roasting -. R. T. Wales, 

Chrome, N.J. U.S. Pat. 1,085,831, Feb. 3, 1914. 

A sertes of flue-like roasting chambers “arranged in 
multiple” is heated by gases which, after being mixed 
with a regulated quantity of air, are passed from a common 
distributing flue, through the chambers, to a common 
outlet. The operation of any chambor may bo suspended 
(for inserting or removing trays containing the slimes) 
without retarding that of the others.—W. E. F. P. 

Metals; Extraction of volatile -. H. Pape. First 

Addition, dated Sept. 23, 1913, to Fr. Pat. 449,480, 
Oct. 1«, 1912 (see Eng. Pat. 22,715 of 1912; this J., 
1913, 1073). 

To avoid the partial solidification of molten products 
bolow the grate of the furnaoo described in the principal 
patent, flame is directed on to the surface of the molten 
collector which may bo used for separating products of 
different specific gravity.—W. II. S. 

Allcali metals by dtrfrolt/sis. B. Loisel and A. Nacivot. 
First Addition, dated Nov. 14, 1912, to Fr. Pat. 450,688, 
Juno 24, 1912 (this J., 1913, 1074). 

This apparatus comprises a metallic vessel with two rows 
of electrodes separated by a porous diaphragm, each row 
being connected with an arrangement for reversing the 
current at predetermined intervals, so that it may serve 
alternately as anode and cathode. The metal collects in 
■a metallic, frame, from which it is ladled out when suffi¬ 
cient has collected. —B. N. 

A llcali metals or alloys of the same ; Production of -. 

Chem. Fabr. von Hoyden A.-O. Gor. Pat. 269,712, 
Nov. 19, 1912. 

Fused alkali carbonates, to which salts capable of lowering 
the melting point but not participating in the electrolysis 
may bo added, are electrolysed with the use of carbon as a 
soluble anode material. The reactions given are :— 
Na,CO,-)-2Na4 CO",; 

2CO,"->2CO f +O a ; C+0.-+C0.' 

—A. S. 

Zinc, lead, copper, silver and gold; Method for the. extraction 

of- from complex sulphide ores. H. E. L. Fidvet. 

First Addition, dated Nov. 20,1912, to Fr. Pat. 457,707, 
July 18,1912 (this J., 1913,1018). 

The sulphurous acid arising from the pyrites in the ore, 
or from added iron sulphide, and recovered by washing the 
escaping gases in coke scrubbers, is utilised to separate the 
mixed oxides of lead and sine which are obtained by the 
process described in the original patent. After the removal 
of the insoluble lead compounds, the solution is heated to 
preoipitate the sine as sulphite, which is afterwards 
calcined. In hot climates, the coke scrubbers may be 
supplied with a solution of common salt, which reacts with 
the sulphurous acid in presence of air with the formation 
of hydrochloric acid and sodium sulphate. With this 


solution zinc is dissolved as chloride and after separating 
the solution from load sulphate is precipitated with limo 
or magnesia.—T. St. 

Mercury, tin, antimony, and arsenic ; Extraction of -. 

B. Szilard. Fr. Pat. 463,039, Sept. 27,1913. 

The ore is heated under pressure with a solution of sodium 
and barium sulphides ana calcium hydroxide. The metals 
are recovered from the filtered liquor by prooipitation with 
an acid, or sodium bisulphate, or ammonium salts, or by 
electrolysis, or by addition of a few crystals of the 
metallic sulphidy to bj obtained along with ammonium 
nitrate. Solution of the ore and eleotrolysis of the 
liquor may be carried out simultaneously.—W. R. 8. 

Graphite and metals; Manufacture of electrical conductors 

composed of -. G. Prouss. Fr. Pat. 463,132, Oct, 1, 

1913. Under Int. Conv., Oct. 2, 1912. 

Suitable powdered metals or alloys are mixed with 
graphite powder, compressed in the cold to reduce the 
amount of included air and thon heated under pressure, 
to form a homogeneous alloy completely enclosing the 
particles of graphite. — W. tt. 8. 

Cement steel; Art of manufacturing -. G. H. Benja¬ 

min, New York City. Eng. Pat. 3554, Feb. 11,1913. 
See U S.Pat. 1,054,817 of 1913 ; this J.,1913,430.—T. F. B. 

Armour-plates ; Process for the manufacture of - A. 

Luoertini, Sarupiordarena, Assignor to Soo. Anon. 
Jtaliana Gio. Ansaldo Armstrong & Co., Genoa, Italy. 
U.S. Pat. 1,086,459, Feb. 10, 1913. 

See Fr. Pat. 442,299 of 1912 ; this J, 1012, 929.—T. F. B. 

Tungsten and other metals in malleable form ; Process and 

apparatus for producing -. J. Canello, Paris. Eng. 

Pat. 5150, Fob. 28, 1913. 

See Addition of June 11,1913, to Fr. Pat. 444,878 of 1912 : 
this J., 1913, 1160.—T.F.B. 

Metallic powders or coatings ; Furnaces for producing -, 

M. U. Schoop, Zurich, Switzerland. Eng. Pat. 5510, 
March 5, 1913. Under Int. Conv., March 8, 1912. 

See Fr. Pat. 441,100 of 1912; this J., 1912, 822.—T. F B. 

Retort furnaces [for use in smelting zinc, etc.}. G. Londress 
and W. Worley, Grafton, W. Va., U.S.A. Eng. Pat. 
11,900, May 21, 1913. Under Int. Conv., June 25, 
1912. 

See U.S. Pat. 1,048,420 of 1912; this J., 1913, 03.—T. F. B. 

Reheating furnaces. F. K. Siemons, London. Eng. Pat. 
28,048, Deo. 5, 1913. 

See Ger. Pat. 208,379 of 1913 ; this J., 1914,144.—T. F. B. 

Furnaces for heating ingots; Continuous -. F. K, 

Siemens. Fr. Pat. 461,937, Aug. 27, 1913. 

See Eng. Pat. 17,955 of 1913; preceding.—T. F B. 

Reduction furnaces; Muffle for -. A. Roitzheim, 

Duisburg-Ruhrort, Germany. U.S. Pat. 1,086,939, 
Fob. 10, 1914. 

See Fr. Pat. 456,036 of 1913 ; this J., 1913,1018,—T. F. B. 

Treating roasts acid and acid effluents from tin-plate works. 
Eng. Pat. 3505. See VII 
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Patent*. 

Insulating materials; Manufacture of electric——. W. 

Boehm. Fr. Pat. 462,857, Sept. 23, 1913. 
Insulators for high-tension work arc prepared by im¬ 
pregnating porous porcelain or earthenware with paraffin, 
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oils, lac, mioa powder, etc., and then treating, e.g., with 
oione, to effect a hardening of the oils in the pores. The 
powdered ceramic material, before firing, ii mixed with a 
substance, which by combustion or evaporation produces 
the necessary porosity, and the porous material is first 
submitted to a reduced pressure, and afterwards impreg¬ 
nated under pressure.—B. N. 

Electrical insulation and other purposes; Manufacture of ) 

a material suitable for -. The British Thomson- 

Houston Co., Ltd. From General Electric Co., Schenec¬ 
tady, N.Y. Eng. Pats. (1) 3271, Feb. 7, and 22,358, 
April 9, 1913, (2) 3560, Feb. 11, 1913. 

(1) A FU.siBLB intermediate reaction product is prepared \ 
hv slowly heating phthalic anhydride and a polyhydrie ! 
alcohol, and a clear infusible product free from cavities is 1 
obtained from this by heating for some time to about 
R5° to 135° C., afterwards heating to a higher temperature 
furthor to harden and toughon the resin. (2) One part by 
weight of a polyhydrie alcohol, such as glycerol, is heated 
witn two parts by weight of succinic, tartaric or pyro- 
tartaric acid to about 220° C. until the mass becomes 
visoous, and the heating is continued at about 85° C., until 
the mass forms an insoluble, infusible, elastic product. 
Part of the acid may be advantageously replaced by a 
polybasic aromatic acid.—B. N. 

Insulating and fusible powder for electrical applications. 

H. Grossmann. Fr. Pat. 462,992, Sept. 25, 1913. 

A RESINOUS substance of low melting point, such as rosin, 
pitch, asphaltum, etc., is intimately mixed with a sub¬ 
stance, such as glass, porcelain, marble, sand, talc, barytes, 
etc. The tendency of the powder to brittleness after 
fusion and solidification may be diminished by mixing 
with a fusible and malleable substance, such as paraffin, 
caraaiiba or other wax.—B. N. 

Electrode; Storage Itatiery - and process of making 

same. H. C. Hubbell, Newark, N.J. U.S. Pat. 
1,086,666, Fob. 10, 1914. 

Alternate thin layers of iron and a metal like oadmium | 
are arranged closely together face to faoe, so as to form I 
a plate with tho layers disposed edgewise to tho faoos of ) 
the plate. The oadmium is removed by distillation, j 
and the iron layers are formed with cloctrolytioally-active j 
iron compounds on tho surface, by making the plate the i 
anode in an aqueous solution of phenol containing an ! 
alkali phonolate (phenoxide).—-B. N. 

Accumulators; Solution for cells of lead -. P. Rab- 

bidge. Fr. Pat. 402,663, Sept. 2, 1913. Under Int. 
Conv., Sept. 2, 1912. 

A concentrated solution of jwtassium permanganate, • 
equal to about 10 per oent. of the electrolyte, is mixed ; 
with the lattor for the purpose of desulphating or pre¬ 
serving the plates.—B. N. 

Cell; Electrolytic - for generating hydrogen and oxygen 

gases. J. B. Burdott, Assignor to Burdett Manu¬ 
facturing Co., Chicago, Ill. U.S. Pat. 1,086,804, 
Feb. 10, 1914. 

The oell is provided with an olcctrode-supporting element, i 
comprising a casing with partitions forming gas-tight 
oomnartments, and with a continuous diaphragm attached 
to tne partitions so as to form extensions of the com¬ 
partments. Tho parts of the diaphragm attached to the 
partitions form separating walls for the oathode and 
anode compartments, through whioh, and tho outer cell, 
electrolyte is automatically circulated. Gas conduits 
communicate with the compartments, and an adjustable 
conduit projeots into the electrolyte, in ordor to regulate 
the pressure of the evolved gas.—B. N. 

Water; Element for the electrolysis of -. Maschiner.- 

fabrik Sttrth G. m. b. H. Fr. Pat. 462,304, Sept. 3, 
19X3. 

Each element comprises an iron frame, forged or soldered 
by autogenous soldering to the electrodo, and the upper 
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edge of each element contains two chambers, to oollect 
the gases and separate entrained electrolyte. The sheets 
of metal forming the eleotrodes are corrugated, or may be 
provided with transverse ribs soldered to them, and the 
diaphragms, separating the electrodes, comprise two 
series of alternating metallic bands between which is 
disposed a thin metallic perforated sheet or wire gauze of 
fine mesh.—B. N. 

Anodes of antimonial lead for electrolytic purposes. Siemens 
und Halake A.-G. Gor. Pat. 270,191, Oct. 6, 1912. 
The anode consists of a number of rods, the cross-section 
of whioh is circular, oval, or other form free from sharp 
corners. The rods are fixod at one end to a common 
conducting and supporting bar, so that they are froe to 
expand in the direction of their axes. The use of anodes 
of this kind obviates the difficulty experienced with sheet 
or plate anodes of antimonial lead due to the frequent 
formation of short circuits owing to bending of the sheets 
or plates within the bath. -A. S. 

Electrolysis of alkali and alkaline-earth chlorides. Eng. 
Pat. 21,462. See VII. 

Manufacture of electrical conductors composed of graphite 
and metals. Fr. Pat. 403,132. See X. 


XII.—FATS; OILS; WAXES. 

Cod liver oil \Oleum Jecoris Aselli J ; Content of unsaponifi- 

able matter in -. H. Thaysen. Bor. Deutsch. 

Pharm. Ges., 1914, 24, 136—140. 

A number of 8{>ecimon8 of cod liver oil were tested by 
mixing five drops with one drop of sulphuric acid, when 
a violet colour developed which soon changed to brownish- 
red. Six of these gave a colour tho same depth as that 
of a mixture of 100 c.c. of water with 2 c.c. of N f 10 
potassium bichromate solution. Tho acid value of these 
samples varied between 1-2 and 2-3 and the unsaponifiablo 
mattor botwocn 0-70 and 102 per cent. The othor samples 
bad an acid value varying between 9-0 and 59-0, and 
unsaponifiablo matter 0*64 to 2-30 per cent. Tho oil 
with the highest acid value had tho darkest colour. 

—F. Shdn. 

Kickxia elasticu and Manihot Olazcovii; Oil from the seeds 

of -. H. Sprinkmeyer and A. Diedrie! s. Z. Unters. 

Nahr. Genu asm., 1914, 27. 120—124. 

Kickxia elaslica The crushed seeds yielded, when 
expressed and extracts with ether at about 70° 0., 
28-10 }>or cent. (54-8 per cent, on the kernels) of a golden 
ellow oil with a characteristic odour and bitter taste. It 
ad drying properties (9*53 per cent, increase in weight 
in Livaohe’s test), and yielded 0-48 per cent, of an insoluble 
bromide. It had the following characters:—Sp. gr. at 
15° C., 0-9327 ; refraction at 40° C., 68-8; at 25° C., 
77-3; acid value, 3-33 ; sapon. value, 179-0; Reichert - 
Moissl value, 0-66 ; Hehner value, 95-95; iodine value, 
130-9 ; Polenske value, 0-30; optical rotation (200 mm.) 
+0-8°. Fatty acids .-—Refraction at 40° C., 57-3; at 
25° C., 66-0; ra. pt. 25-2° C.; solidif. pt. 23-0° C.; neutral¬ 
isation value, 183-0; iodine value, 139-7; and mean 
molec. equiv., 312-0, The oil would be suitable for 
varnishes and paints, whilst the seed hair could bo utilised 
as upholstery material. Manihot Olazcovii :—The seed- 
kernels yielded 50-16 per oent. of a yellow oil with a 
pleasant nutty aroma and taste. It dried well (Livaohe 
test, 7-69 per oent.), and could be used for varnishes, etc. 
With Beilier's reagent it gave a deep blue colouration. 
The oil yielded no insoluble bromide, but the fatty acids 
gave a deposit of linolic add tetrabromide. The* following 
values were obtained Sp, gr. at 15° C., 0*9242 ; refrac¬ 
tion at 40° C., 61-8 ; at 26° C., 70-2 ; acid value, 1*74; 
saponif. value, 192-5; Rekhert-Meissl value, 10-66; 
Hehner value, 95-65; iodine value, 117*6; Polenske value, 
0*50. Fatty acids :— Refraction at 40° C., 47*3 ; at 25° C., 
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55*4; m. pt. 25*8; solldif. pt., 23*5° C.; neutralisation 
value, 202*0; iodine value, 131*6; and mean molec. equiv., 
280*9. (See also Rideal and Aoland, this J., 1913, 704.) 

—C. A. M. 

Glycerides and their fatty acids ; Applications of the method 

of determining the difference in the melting points of -. 

A. Bdmer. Z. Untersuch. Nahr. Gonussm., 1914, 27, 
153—172. 

Lard: —It is possible to detect 5 per cent, of beef fat in 
lard containing cocoanut oil. arachis oil or cottonseed oil 
by the authors m. pt. method (this J., 1914, 38). Any 
deviation from the normal figures for lard which might be 
caused by fats such as shea butter could be checked by tho 
phytosteryl acetate test. In the ease of hydrogenated 
arachis and scsam<5 oils tho m. pts. of the least soluble 
glyoerides wore very high (70*0° C., and 71*5° C. respec¬ 
tively) whilst the corresponding fatty acids melted at 
68*6 tf C. and 68*5° C.; hence these glycerides apparently 
consisted of tristoarin. Hydrogenated cottonseed oil, 
however, yielded a mixture of glycerides (m. pt. 61*3° C.), 
containing fatty acids melting at 38° C. The m. pt. 
differences ranged from 0° to 0*8° C. for hydrogenated 
arachis and sesame^ oils, and reached 2*8° C. in the oase of 
the cottonseed oil. These hardened fats added to lard 
depressed the difference in the m. pts. to a greater degree 
than beef fat, from which however they could bo dis¬ 
tinguished by the phytosteryl acetate test. The least 
soluble glycoridos of sucking-pigs’ fat and of tho fat of pigs 
fed abnormally upon cocoanut, maize, sesanid and cotton¬ 
seed oil-cakos differed from those of normal lard in con¬ 
taining a smaller proportion of a-palmitodistearin and 
more stearodipalmitin, but no new glycerides had been 
produced. Such abnormal feeding did not prevent the 
detection of beef fat by the author’s method. 

Detection of lard and tallow in cocoanut oil: —Tho 
cerides of cocoanut oil separated by crystallising 
grms. of the fat from 50 c.c. of acetone at 10 c C. melted 
at 47*3° C., whilst their fatty acids melted at 44*3° C. In 
the case of palm-kernel oil tho glycerides obtained in two 
crystallisations melted at 39*9 (I.) and 45*2 (II.), and gave 
differences of 5-8 and 4*1° C. respectively. Coooanut oil 
containing 5 per cent, of lard yielded glycerides melting 
at (I.) 01*3° C. and (II.) 03*3° and showing differences 
of 7*5° and 7*0° C. respectively. Analogous results were 
obtained with mixtures of cocoanut oil and beef-fat. A 
commercial sample of rnowrah fat yielded glycerides of 
m. pt. 01*3 to 06*3° C., with m. pt. differences of —0*7° 0. 
to +2*1° 0. 

Detection of lard in butter fat: —The palmitodistearin 
of butter fat melts at 02*9° to 03*1° C. (fatty acids, 02*4° 
to 63° 0.), whilst lard stearodipalmitin melts at 58*0° C. 
(fatty acids, 55*2° C.), Additions of lard to butter 
cause the difference between the m. pts. of the 
more insoluble glycerides and their fatty acids to bo 
greater than normal. In tho case of four samples of pure 
butter tho differences in the m. pts. in the last five of 
eight crystallisations ranged from —0-2° 0. to 3*3° C., whilst 
butter containing 10 to 20 per cent, of lard showed differ¬ 
ences of 2*3° to 5*8° C. for tne more insoluble glycerides. 

Detection of lard in gooee-fat: —The most insoluble 
glyceride melted at 62-4° C. and contained fatty acids of 
m. pt. 58*2° C. The glycerides separated from mixtures 
of goose-fat with 20 and 30 per oont. of lard melted at 
higher temperatures, but the m. pt. differences between 
glyoerides and fatty acids did not differ materially from 
those given by the pure goose-fat.—C. A. M. 

Fatty acids; Catalytic reduction of unsaturated - by 

means of nickel and nickel oxide. W. Meigen and G. 
Bartels J. prakt. Chem., 1914, 89, 290—301. 

The hydrogenation of fats proceeded much more rapidly 
at first, and at a lower temperature (180° C.), when nnely 
divided reduced nickel was used as catalyst than when 
nickel oxide (obtained by ignition of the nitrate) was 
employed,' in which case a temperature of 250° C. was 
necessary. The view of Bedford and Erdmann (this J., 
1913, 611) that a suboxide of niokel (Ni,0) is formed 
d urng tho reduction is rejected, and the opinion expressed 


that metallic oxides do not act as catalysts in the hydro¬ 
genation of unsaturated fatty acids but only tho metal 
reduced therefrom. In experiments with niokel oxide, 
the preeenoe of metallio niokel in the catalyst after use 
was proved by chemical analysis (tho niokel oontent was 
higher than corresponded to a suboxide), by its electrical 
conductivity, and by the formation -of niokel-oarbonyl on 
treatment with oarbon monoxide. In these tests, it was 
necessary carefully to exclude air, whioh very readily 
oxidised the finely divided reduoed niokel.—A. S. 

Fatty acids; Decomposition of - by mould-fungi. A. 

Spiockermann. Z. Unters. Nahr. Genusam., 1914, 87, 
j 83-113. 

j One grm. of each of the pure fatty acids representing 
j saturated, unsaturated, hydroxy- and keto-aoids was 
mixed with 5 to 25 grms. of kieselguhr and ( 7*5 to 37*5 grms. 
j of nutrient nitrogenous broths, and the mixture inooulated 
j with cultures of FeniciUium glaucum, Aspergillus , Monilia, 
j ote. After periods of 2 to o weeks the residual fatty 
acid was recovered. In each case absorption of the fatty 
acid had ocourrod, ranging from 3*4 per cent, (araohidi© 
acid) to 91*3 per cent, (myristic acid). The neutralisation 
valuos of the recovered acids wore invariably lower by a 
few unitB, the decrease depending upon the extent of 
the decomposition. The iodine value of oleic acid was 
invariably reduoed, whilst, on the other hand, the saturated 
fatty acids frequently showed an increased iodine value, 
i particularly in the case of lauric acid (e.g., 16*6). As 
| a rule, the m. pts. were somewhat lower than before. 

I Lauric acid was completely oxidised to water and oarbon 
| dioxide. Oleic, elaime and orucic aeids were decomposed 
I by the moulds more slowly than lauric or myristic aeids, 

| but more rapidly than stearic and araohidio acids, whilst 
! brassidio acid was decomposed more rapidly than fatty 
j acids containing 12 to 18 carbon atoms.—€. A. M. 

Olive oil; Rancidity of - and oxidation oj oleic acid is 

presence of sunlight. F. Canzoneri and G. Bianohini. 
Annali Chim. Appl., 1914., 1914, 1, 24—32. 

Samples of the same olive oil wore respectively exposed 
to air and sunlight, exposed to air under similar conditions 
in the dark, and exposed to sunlight in a sealed tube from 
whioh the air had been exhausted. The first sample 
became rancid but the other two remained unaltered, 
indicating that the effect is due not to mioro-organisms 
but to the action of air accelerated or determined by the 
! action of light (soe also Soala, this J., 1898, 359 ,* 1908* 

| 819). The action of air and oxygon on oleic acid was also 
I studied. After exposure to air and light for 5 months, 

; there were detected in the reaction product a white 
; solid (m. pt. 50°—51° 0.), probably stearolaotone, 
i nonylio, formic, azolaic, and dihydroxysteario adds, 

! nonylio aldehyde, and the acids A and B obtained 
j by Molinari by the decomposition of oleio acid 
j ozonide. After exposure to oxygen and light 
for one week, tho presence of nonylio and eemi- 
azclaic aldehydes and azelaic, nonylio, di- and mono- 
hydro xystearic acids was detected. These results indicate 
1 that tho decomposition of oleio acid by air or by oxygen 
j in presenoe of light prooeods along similar lines to the 
j decomposition by means of ozone (see Harries, this J., 
| 1906, 1055, 1158; 1909, 250; Molinari, this J., 1906, 

! 1055; 1908, 1073), the action taking place at the double 
I linkages with a tendency to the formation of peroxides, 

| aldehydes and aoids of the type of nonylio compounds and 
i their oxidation products, the latter becoming more 
complox the more the oxidation is prolonged.—A. 8. 

Soap solutions; Studies of the constitution of -. Ths 

electrical conductivity of potassium salts of the fatty adds . 
H. M. Bunbury and H. E. Martin. Chem. Boo. Trans., 
1914,105,417-435. 

The electrical conductivities of the potassium sal is of 
the saturated fatty aeids with an even number of oarbon 
atoms in the molecule, from the stearate to the hexoate, 
were determined at 90° 0.; they were generally higher 
than those of the sodium salts (this J., 1911,222), out then 




Cl. XIII.—PAINTS j PIGMENTS; TARNISHES; RESINS. [March 81,1914. 


wan a general resemblance between the curvos representing 
the variation of the conductivity with the oonoentration 
of the solution. The maxima and minima were more 
pronounced in the case of the p tassium salts and to a 
greater extent than could be accounted for by the d fferenoo 
in the mobility of sodium and potassium ions. In the case 
of potassium palmitate the conductivities found w<ro 
much lower than those predicted from the values for j 
sodium palmitate. The differences between the maximum I 
and minimum conductivity values were much more I 
marked in the ease of tho potassium soaps, this being most | 
strikingly seen in tho case of the laurates. Potassium 
hexoate had the characteristic properties of a soap in | 
concentrated solution but these at once disappeared on I 
dilution. Potassium octoate behaved in a similar manner. | 
whilst the daooate was tho first to produce a typical ! 
though thin lathor. The densities of the soap solutions j 
increased very much less rapidly than tho concentration, i 
Thus, tho excess of density of 2 /N potassium laurate over ! 
that of water was only two-thirds of that predicted from 
the density of the 0-5 N solution.—J. A. 

Caustic alkali; Determination of free - in commercial 

soda compounds and soaps by the barium chloride method. 

A. Kling, V. Genin and D. Florcntin. Bull. Soc. Chim., 
1914, 15, 200-205. 

Precipitated barium silicate or borate is soluble in dilute | 
aqueous solutions of barium chloride with the result that ! 
tho method of determining free caustic alkali in soda I 
compounds or in soaps which contain soluble silioates or 
borates, by preoipitation of their aqueous solutions with 
barium chlorido and subsequent titration of tho clear 
liquid with AT/10 acid gives inaccurate results. These 
salts, however, are insoluble in 50 por cent, alcohol and if, 
after the precipitation, a sufficient quantity of strong 
alcohol is addoc 1 to tho liquid to bring tho alcohol concon- j 
tration to 50 per cent., aocurato results aro obtained oxcopt j 
in the case of Boaps containing oleic acid, Binco barium | 
oleato is slightly more soluble in 50 per cent, alcohol than i 
in water.—J. A. 

Patents. 

Wool-grease ; Process of treating — - and product thereof. 

C. Ellis, Montclair, N.J. U.S. Pat, 1,086,357, Fob. 10, 
1914. 

Wool-crease is heated with hydrogen free from arsenic, I 
at, a pressure of about 10 lb., and at a toraporaturo above 
tho temperature of decomposition of nickel soap, in the 
presence of a nickel catalyst.—E. W. L. 

Unsuturated fatty acids, their glycerides and other esters; I 

Process for the conversion [hydrogenation] of - into 

corresponding saturated compounds. F. Bedford and 
C. E. Williams. First Addition, dated Aug. 19, 1913 : 
(under Int. Conv. Aug. 21, 1912), to Fr. Pat. 436,295, 
Nov. 11, 1911 (soe Eng. Pat. 29,612 of 1910: this J.. ! 
1912, 398). 

A suboxide of niokel is used os tho catalytic agent. 

It may bo produoed by heating a mixture of nickel oxide 
or an organio salt of nickel with tho oil in a current of 1 
hydrogen.— 0. A. M. • i 

Unsaturated fatty acids and their esters; Process for ! 

converting [ hydrogenating ]- into saturated compounds. ] 

I)e Nordisko Fabriker De-No-Fa Aktiesolskap. Fr. 1 
Pat, 462,905, Sept. 24, 1913. 

The basic salt of a heavy metal (c.g., nickel or copper) with I 
a fatty acid of high mol. weight iB dissolved in the fatty ! 
acids, fat or oil, in the proportion of, say, 04 per cent., 
and the mixture hydrogenated at 100° to 180° C—C. A. M. 

Whale oil or fish oils ; Process of removing the disagreeable 

odour from the fatty acids of -. W. H. Hofmann. 

Fr. Pat. 482,763, Sept. 18, 1913. Under Int. Conv., 
Sept. 28, 1912. 

The fatty acids are mixed with a resin and sulphonated at 
a temperature not exceeding 120° C. The product is 


repeatedly heated with water (with the addition of salt 
to prevent emulsification), and is then neutralised and 
distilled in vacuo or with superheated steam.—0. A. M. 

Oil; Process for extracting - from oil seeds and the like. 

Harburger Oelwerke Brinckmau und Mcrgcll. Ger. 
Pat. 269,195, May 12, 1912. 

Before or during the extraction of the oil, preferably by 
means of solvents, tho oil seeds are treated with aliphatic 
oxygenated compounds containing a methylene group, 
especially formaldehyde. For example, 2—3 per cent, 
of formaldehyde or other suitable compound may be 
added to the solvent used for extracting tho oil. It is 
Htatod that the oil is extracted more rapidly and is less 
liable to spoil on keeping. The suitability of the residue 
for use as fodder is not impaired.—A. 8. 

Fat for use in the perfume and soap industries and for other 
purposes. J*. do Baudicour and E. Cadoret do la 
Gabinttre. Fr. Pat. 462,794, Nov. 30, 1912. 

The res'ns of indiarubber, gutta percha or analogous 
products {c.g., jelutong, almedina) are mixed with castor 
oil, and subsequently with other resins, to form preparations 
suitable for Boap, lubricants, polishing wax, extraction of 
perfumes, etc.— C. A. M. 

Floating soaps ; Process of manufacturing comjsicl - and 

products thereof. C. Muller. Fr. Pat. 462,502, Sept. 12, 
1913. 

A mixture of saponifiable fats (!W) ] er cent.) with wax 
(10 per cent.) is saponified at about 75 J C., ami a small 
proportion of oxygon then introduced to make the soap 
porous and cause it to float in water.—C. A. M. 

Soaps; Prejxiration of highly antiseptic soluble -. 

Nchiilke und Mayr Nachf. J)r. Raupenstrauch. Fr. 
Pat. 462,724, Sept. 18, 1913. 

p-CiiLOBO-o-CRKSOL or a mixture thereof with wi-chloro-o- 
crosol is dissolved in the soap and water, with tho sub¬ 
sequent addition of an aloohol (ethyl alcohol, glycerin or u 
mixture of the two). Or the antiseptic is mixed with the 
oil, fat, rosin acids, etc., prior to saponification. — C. A. M. 

Sulphonated oils and fats; Manufacture of -. R. 

Russ, Rumburg, Austria. Eng. Pat. 21.853, Sept. 27, 
1913. 

See U.S. Pat. 1,081,775 of 1913; this J., 1914,91.—T. F. B. 

Treatment of effluents. [Recovery of grease.] Eng. Pat. 
5754. See XIXb. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Oil from seed, of Kickxia tlaslica and Manihot ylazrotii. 
Sprinkmcyer and Diedrichs. Set XII. 

Patents. 

(file; Drying -. L. H. Dyke Acland. London. Eng. 

Pat. 5347, Mar. 3, 1913. 

The drying ol linseed oil is accelerated by tbc addition 
of ccara or funtumia rubber seed oil either in place of a 
portion of, or in addition to, the ordinary manganese 
or lead driers. The proportions reoommended are 10—30 
per cent, of oeara oil or 50—80 per oent. of funtumia oil. 
Kapid drying is also obtained by using a mixture pf oeara 
and funtumia oils without linseed oil.—E. W. L. 

Varnishes and paints ; Antifouling -. I.. Collardon, 

West Bromwich. Eng. Pat. 9040, April 17, 1913. 

A base for use in tho manufacture of poisonous antifouling 
varnishes and paints consists of a compound of the 
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condensation product of a phenol and an aldehyde with 
Arsenic, mercury or oopper. It may be prepared by 
heating together 100 grins, of crystallised phenol, 100 c.o. 
of 40 per oeat. formalin, and 92 grins, of arsonious acid or 
50 c.c. of a saturated solution of merouric ohloride. Sulphur 
dioxide (25 to 50 c.c. of a 10 por oent. solution) or an 
•equivalent agont such as aluminium or magnesium chloride, 
or urea (25 c.c. of a 10 per cent, solution) may bo added. 
The produot is preferably boiled in water for an hour 
or more, in order to free it from excess of arsenic, or 
mercury, etc. The poisonous substance may bo com¬ 
bined with the phenol first, and the product heated with 
formaldehyde. The final products are almost colourless, 
melt at about 90° C., and when heated to about 120° C. 
are converted into transparent rcainous subetaneos. 

—E. W. L. 

Iac ; Method of and means for treating - . J. D. 

Morrison, Glasgow. From W. A. Freymuth, Umaria, 
Central India Eng. Pat. 18,563, Aug. 15, 1913. 

The lac is placed in a bag and subiected to pressure between 
rotating buffer-heads; the buffer heads may be heated 
internally and radiant heat may bo appliod to tho bag 
by means of a lamp, reflector, or eloctno radiator. Tho 
molted lac passing through tho sides of tho bag falls into 
a water-bath and is lifted and replaced on the buffors 
and bag, being manipulated subsequently until the 
desired plastic condition is attained.—W. P. S. 

Coating composition ; Protective -. L. H. Baekeland, 

Yonkers, N.Y., Assignor to Genoral Bakelite Co., 
New York. U.S. Pat. 1,085,100, Jan. 27, 1914. 

The composition consists of a solution of a phenolic 
condensation product which is capablo of transformation 
by heat into an insoluble and infusible body, in water 
containing the minimum proportion of alkali hydroxide 
requisite for tho preparation of a stable solution. An 
inort filling material may bo added.—E. W. L. 

Resinous condensation product. E. S. Dawson, inn., 
Assignor to General Eloctric Co., Schenectady, N.Y. 
U.S. Pat. 1,085,112, Jan. 27, 1914. 

Citbjo acid, a polyhydrio alcohol suoh as glycerol, and an 
aroraatio compound, e.g. tn-dinitrobenzeno, having insulat¬ 
ing properties, are dissolved in alcohol, and heated to 
125°—200° C. to produce a flexible, insoluble and infusiblo 
material—E. W. L. 

Wood; Process of extracting products [turpentine and 

rosin] from -. W. B. Harper, Lake Charles, La., 

Assignor to The Cantona Improved Process Co., Laine, 
Miss. U.S. Pat. 1,085,416, Jan. 27, 1914. 

The wood is first steam distilled at a low temperature 
to drive off the. urpentine, whieh is condensed and separated 
from tho water. It is again steam distilled at a higher 
temperature and pressure sufficient to distil off tho oils 
but not high enough to injure the wood or the rosin. 
The hot wood is then extracted in the still with a suitable 
hydrocarbon solvent and tho rosin recovered from tho 
solution by evaporation.—W. H. C. 

Lacquers and varnishes ; Process for the preparation of -. 

S. H. Cohn. Fint Addition, dated Sept. 5, 1913, to 
Ft. Pat. 441,703, March 25, 1912 (this J., 1912, 886). 
Under Int. Conv., Oct. 5, 1912. 

Oxidised oil of turpentine, pine oil, etc., crudo or refined, 
may be employed as an addition to wood oil for the 
preparation of lacquers or varnishes, instead of the oils 
or terpenes of high boiling point referred to in the original 
patent.— E. W. L. 

Frescoes, aauarelles, stereochromes, pictures painted with 
casein colours or in tempera, photographs i 4 or the like; 

Process for cleaning or restoring -. Act.-Gee, f, 

Anilinfabr., Treptow, Germany. Eng. Pat 17,631, 
July 30, 1913. Under Int Conv., May 15, 1913. 
Addition to Eng. Pat 17,523, March 1, 1913. 

Sb h Ft. Pat. 459,922 of 1913 ; this J., 1913,1163.— T.F.B. 


Oil-varnish substitutes from animal oils; Process for the 
manufacture of -. W. Kaempfe, Grossenhain, Ger¬ 

many. U.S. Pat. 1,087,064, Fob. 10, 1914. 

See Fr. Pat 445,565 of 1912; this J., 1013, 34.-T. F. B( 

Manufacture of a material suitable for electrical insulation 
and other purposes. Eng. Pats. 3271 and 3566. See XI. 

Fat for use in the perfume and soap industries and for other 
purposes. Fr. Pat. 462,794. See XII. 
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Caoutchouc ; Synthetic - from isoprene. C. Harries. 

Bor., 1014, 47, 573—577. 

The author dissents from Steimmig'a statement (this J. ( 
1914, 267) that all synthetic caoutchoucs differ from tho 
natural product. The synthetic product examined in 
1909 by the author (soe this J., 1910, 502) oertainly was 
an approximately pure polymeride of 1.5-dimethyloyolo* 
octadione. The product of hydrolysis of the ozonide gave 
phonylmothyldihydropyridazine almost pure and in nigh 
yield. Probably Steimmig’a results were due to the use 
of impure isoprene. It is very difficult to obtain the pure 
substance, and the polymerisation is very muoh affected 
by tho manner in which it is performed (cf. the sodium 
method) and also by faotors at present inexplicable. 
The author obtained different results in parallel experi¬ 
ments with pure isoprene. Stoimmig’s results oertainly 
explain tho apparent loss of hydrolysis-products observed 
by tho author when examining polymerisation-products 
of isoprene from other sources.—H. E. P. 

Oil from seeds of Kickxia elastica and Manihot gkucovii* 
Sprinkmeyer and Diedriohs. See XII. 

Transformation of dimetkylaUene into isoprene. Kut- 
soherow. See XX. 

Patents. 

Rubber latex; Process and apparatus for coagulating and for 

curing - ,and for the anlisepticising and drmng 

thereof. E. J. Byrne, London. Eng. Pats. 3707, 
Fob. 13, and 5160, March 1, 1913. 

Latex passes downwards from a container into a funnel 
whence it drips on to the upper surface of a dome-topped 
vertical cylindrical drum, whioh may be heated by 
internal steam pipes. Pairs of annular pipes surround 
the drum, tho upper pipe of each pair being designed to 
direct ooagulating and/or curing vapours on to the down’ 
ward-flowing latex, through horizontal jets, whereas the 
lowor pipe has jets inclined downwards and is used for 
directing a spray of liquid coagulant on to the latex. 
The whole is enclosed in an outer casing or jacket. Latex 
which escapes ooagulation falls with excess of aoid on to 
the bottom of tho ohamber whenoe it is drained away. 
The sheet of rubber is removed by lowering the drum and 
outtlng down one side with a knife.—E. W. L. 

Rubber latex; Process for the coagulating, and for curing 

of -. E. J. Byrne, London. Eng. Pat. 26,199, 

Fob. 13, 1913. 

Rubbeb latex is sprayed with a liquid coagulant suoh as 
acetic or pyroligneous aoid, as it spreads itself or is spread 
in a thin layer over a surface. Smoke or coagulating 
(or curing) vapours or gases may be applied simultaneously 
or otherwise.—K. W. L. 

India-rubber; Process for devulcanising and regenerating 

-. M. Capri and J. Thiberville. Fr. Pat. 462,328, 

June 18, 1913. 

Ground vulcanised rubber is heated in an autoclave with 
% mixture of two chemical reagents, one of which dis¬ 
solves the rubber, whilst the other removes the oomWned 
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sulphur, converting it into volatile sulphides, and tho 
mass i» finally treated with steam.—E. W. L. 

Composition of matter [resilie nt or elastic masses J and method 
of preparing same. H. A. Gardner, Washington, Il.C. I 
U.S. Pat. 1,086,361, Feb. 10, 1914. 

A finely-divided, insoluble, inorganic filling material is 
suspended in wood-nil which is then polymerised. The 
product, which is insoluble in all ordinary oil and varuiBh 
solvents, may tie granulated.—E. W. L. 

Oaoutchour; Process for promoting the vulcanisation of 

natural or artificial -. Farbenfftbr. vorm. F. Bayer 

und Go., Elborfcld, Germany. Eng. Pat. U.filfi, May 
19, 1913. Addition to Eng. Pat. 11,930 of 1913, dated 
Nov. 15, 1912. 

Hr.K Or. Pat. 266,619 of 1912 ; this ■}., 1914, 94.—T. F. B. 

/ndiaruhher substitute ; Process for the manufacture of -- 

Boo. Thomas, Bazin, Casanova ot Cie., Bordeaux, France. 
Eng. Pat. 19,871, Sept. 2, 1913. Under lnt. Conv., 
Sept.. 2, 1912. 

See Fr. Pat. 447,904 of 1912; this J., 1913, 245.-T. F B. 

India-rubber, gutta-percha, and other crude, gum-resins ; 

Process for Ore. treatment of - in order to obtain pure 

rubber. P. do Baudicour and E. C. do la Gabiniere. 
Fr. Pat. 462,793, Nov. 30, 1912. 

See Eng. Pat. 17,582 of 1913; this J., 1913,1078—E, W. L. 

Pat for -use. in the perfume, and soap industries and for 
other purposes. Fr. Pat. 462,794. Nee XII. 
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Gelatin; The. equilibrium of dilute hydrochloric acid and 

-. H. R. Proctor. Chem. Soc. Trans., 1914, 106. 

313—327. 

The swelling of gelatin or other amphoteric protein in ( 
dilute acid solutions depends on the osmotic pressures 
and equality of produots of a di acid ionisable salt of the *| 
protein as a base and of the external acid with which it 
is in equilibrium. If the ionisation-constants and the 
molecular weight arc known, all the other quantities arc 
fixed. The ionic-concentrations in the jelly are all 
functions of that of tho oauilibrium acid, and independent 
of tho chemical nature of the protein. Tho theory assumes 
that tho jelly in equilibrium with the acid is a molecular 
solution, and discards the view of Biitochli and van 
Bommelon that it is a two-phased structure. (See also 
this .1., 1911, 220, 818.)—G. F. M. 

Patents. 

Hide*; Method of treating - before tanning. C. C. 

Moore and W. Trantom, Lymm, Cheshire. Eng. Pat. 
18,890, Aug. 20, 1913. 

Sodium chloride free from calcium and magnesium com¬ 
pounds and sulphates is used for preserving hides before 
tanning. With impure salt the hide-acid and hide-alkali 
substances react with calcium and magnesium salts present 
to give complex neutral salt reactions, when by insoluble 
protein compounds arc formed with the result that the 
yield of leathers is less, the filling, fatting, etc., of the 
leather is uneven and there is a liability to stains. 

-D. J. L. 

Hides and skins; Preparing - for tanning and dyeing. 

E. U’Huart, Luxembourg. Eng, Pat. 23,841, Oct. 21, 
1913. 

The alkaline-earth used for unhairing hide* and skins is 
removed by treatment with the glycerol ester of phosphoric 
acid or an alkali or alkaline earth salt of the same. The 
process is particularly applicable when strontium or 


barium hydroxide has been used as a dep lktory. By 
using either free glycerophosphorio acid or the glycero¬ 
phosphate of sodium, potassium or ammonium, bating 
may be oarried out either in an acid or alkaline medium 
or tho two may bo used in succession. The aoid treat¬ 
ment is more suitable for heavy hides containing much 
alkaline-earth. The action of the compounds of glycero¬ 
phosphorio acid, whioh have at tho same time a solvent 
action on albumin, may be increased by the addition of 
peptone, glue, glyoerin, malt extract, bran drench, alkali 
bicarbonate, ammonium nitrate or ammonium salts of 
volatilo fatty acids. When baryta or strontia has been 
used, the spent glycerophosphate bath may be revivified 
by the addition of sulphurio acid and removal of the 
insolublo sulphates. Glycerophosphorio acid may also be 
used in the preparation of tanned skins for dyoing where 
foul urine has formerly been used for the purpose of 
removing adhering residues of the tanning process and 
tho prevention of penetration of the dyestuff. Particles 
still adhering to the skin after dyeing are mostly of a, 
starchy nature and may be dissolved by diastase or malt 
extract.—I). J. L. 

Skins; Process for degreasing -. J. Filhol. Fr. Pat. 

402,280, Nov. 18, 1912. 

The sk ns are treated with tetraehloroothane either alomr 
or w.th the addition of water, at a temperature of 35°— 
40° C., when the fat passes rapidly into a state of colloidal 
solution and is coagulated and deposited from the liquid, 
separated from the skins, on cooling. The solvent is 
recovered by decantation and filtration. Raw skin may 
he degreased by the process, tho solvent penetrating 
the tissues and facilitating the later penetration of tanning 
materials. Other solvents which may be used, ftie 
di-, tri-, and perchloroethylene and pcntachloroethane. 
Exposure of the solvent to strong light should be avoided. 

—1). J. L. 

Skins; Treatment of - irith the wool or hair on. L. 

Beaudry and A. Grenouillet. Fr. Pat. 402,314. Nov. 19,. 

1912. 

The wool-skins after washing are immersed in a bath 
yielding nasoent sulphurous or thioBulphuric acid which 
maj bo produced electiolytically. If the wool or hair 
is required perfectly white., the skin is treated on that 
side with salts of the alkaline earths, particularly those of 
calcium, which will fix the acids liberated and cause them 
to bleach tho wool or hair. The skin is then split with a 
machine specially designed for giving a uniform thickness 
when used for skins in the wool or hair and then softened,, 
brushed and the wool or hair shaved to an equal and 
appropriate length.—D. J. L. 

Tanning hides ; Process of -. G. B. Kimball, Camden,. 

Ark., Assignor to M. W. Borders, Chicago, 111. U.S. 

Pat. 1,080,538, Feb. 10, 1914. 

The hides after preparation in the usual manner are 
i immersed in tho liquor produced by the destructive 
| distillation of Ouachita cretaceous lignite effected at a 
| temperature of 300°—450° F. (149°—232° C.).—D. J. L. 

j Tanning; New method of -, new tanning products and 

i processes for their manufacture. Badische Anilin und 
| Soda Fabrik. Fr. Pat. 402,035, July 30, 1913. Under 

lnt. Conv., Feb. 22, 1913. 

I Skins are treated with solutions of aromatic sulphonio- 
| acids, soluble in water, of amorphous character, not 
; containing a phenolic hydroxyl group and capable of 
j precipitating solutions of glne and gelatin. Such oon- 
i ditions arc fulfilled by compounds of high molecular weight 
containing in tho molecule several benzene or naphthalene- 
| nuclei and particularly those in which the ndelci are 
joined by intermediate carbon atoms. Soluble con* 
j densation produots of formaldehyde and naphtha lone are 
| specially mentioned and may be obtained by treating 
! the sulphonio acids of naphthalene or its homologues, in 
| presence or absence of condensing agents, with formalde- 
I hydo cr products capable of yielding the same. The? 
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conditions must be such that product* soluble in 
water are produced. The product^ insoluble in water, 
resulting from the condensation of naphthalene or its 
homologues with formaldehyde may also be treated with 
sulphonating agents.—D. .T. L. 

Leather; Treatment of - for uniter proofing and other 

purposes. W. C. Matthews, Stafford. Eng. Pat. 3663, 
Feb. 11, 1913. 

The leather is heated or dried by placing on a hot surfaeo 
and melted wax brushed upon it. Pressure may bo 
applied, if desired, and the wax may bo applied to the 
leather while on a block in the process of shaping.—D. J. L. 

Skins ; Process for hardening and rendering degrained - 

impermeable. K. Hartmann. Fr. Pat. 462,690, Sept. 
11, 1913. 

The skins prepared in the usual manner are immersed 
according to their thickness for 1—1 hour in a bath of 
4 parts by vol. of formalin to 20 parte of water. They 
are then immersed, without drying, for £—1 hour in 
a bath of 4 parts by vol. of 40 per cent, nitric acid in 20 
parts of water. Aitcr drying and smoothing it is stated 
the skin has the appearance of horn and will preserve 
its important qualities.—D. J. L. 

(Hue, gelatin, and the like ; Process for the manufacture of 

-. A. Low, Vienna, and E. Fischer, Charlottenbcrg, 

Germany. U.S. Pat. 1,086,149, Feb. 3, 1914. 

Bones are treated for 16 mins, with steam'under a pressure 
of 3 atmospheres and thou cooled rapidly under red not'd 
pressure, a quantity of steam being meanwhile admitted 
so that sufficient condensed water is produced to dis¬ 
solve the glue.—W. P. S. 


XVI,—SOILS; FERTILISERS. 

In?lienee of colloids on microbiological processes. Sohngen. 
Sec XVTII. 

Patents. 

Fertiliser from silicious , jKdassium-bearing rocks and 
minerals containing phosphoric acid; Process of pro¬ 
ducing a -. Chom Fabr. Rbenania and A. Messer - 

schmitt. Fr. Pat. 462,367, Aug. 13, 1913. Under 
Int. Conv., Aug. 14, 1912, dan. 31, and Juno 17, 1913. 
The rocks and minerals are mixed with calcareous material 
containing a quantity of free lime oqual to at least two- 
thirds of the weight of the silicious rook, and are heated 
to not less than 1100° C. The raw materials should be very 
finely ground, made into a mud with water, formed into 
briquettes with a binding material, such as clay, plaster of 
Paris, or the like, and calcined in the damp state in rotary 
kilns. The resulting product is a fertMiser containing 
a high percentage of citric acid-solublo potash and phos¬ 
phoric acid.—O. R. 

Insecticide for plants. U.S. Pat. 1,086,898. See XlXii. 
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Table syrup ; Manufacture of -tn the West Indies. 

H. A Tempany. West Indian Bulletin, 1913, 18, 
324-332. 

For some years past tablo syrup or “ fanoy molasses ” 
for consumption in Canada and the United States has been 
manufactured to a considerable extent in the West Indies, 
chiefly in Barbadoes. The requirements of the product 
are as follows: The density should not be less than 
40° B. (sp. gr. 1*383); the direct polarisation should 
lie between 32° and 48° V.; it should not ferment 
or crystallise on prolonged standing; and it should be 
bright, free from suspended impurities, of a light golden 


colour when viewed in thin layers, and free from 
any flavour of acidity, and from alf traces of mineral acid. 
In order that no crystallisation may occur, it is necessary 
that a certain proportion of invert sugar be present, and 
this is best ensured by inverting some of the suoroec. 
As the use of mineral acids oontr^venea the Pure Food 
Laws of the United States and Canada, in practice hydro¬ 
lysis is effected by heating with a definite amount of 
fermented juice, which is added to the raw juice contained 
in the clarifier, heating and eliminating being then effected 
as in making Muscovado sugar. On heating, the proteins 
art' coagulated, and according to the author, this renders 
unnecessary fhe addition of fimo usually made in manu¬ 
facturing sugar. While boiling down the acid liquor to the 
required density in the open pans employed in West Indian 
factories, more impurities separate, and these are oarefnlly 
removed by fine mesh wire gauze “skimmers.” The 
syrups should not contain any iron, and on this account 
tne use of iron vessels for heating and concentrating 
should be avoided. Analyses of the syruns thus made in 
West Indian factories show the following limiting values: 
sucrose, 42*1—61*0; r. during sugars 20*0—32*8; ash, 
1*3— 3*3; water, 19*7—27-1 percent.; direct polarisation, 
36*0°- -47*6° V.; density, 39*0°—41*5° B. (sp. gr. 1*370— 
1*404).—J. P. O. 

Starch and the products of its hydrolysis. Hehaviour of 
starch dextrius to different yeasts. Synthetic isomaltose. 
Von Friedrichs. See XVIII. 

Patents. 

Dextrin; Production of - from starch of cassava root 

(Manihot utilissima). E. Riboud and (’. Ahncrt. 
Fr. Pat, 462,451, Sept. 11, 1913. 

The dried and decorticated roots aro powdered and 
roasted whilst the mass is moistened with water from time 
to time. The poisonous substances of the root aro thus 
destroyed.— J. H. L. 

Apparatus fur the continuous solution of solid substances, 
especially for slaking lime with sugar juice or water . 
Ger. Pat. 270,045. See 1. 
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Starch and the products of its hydrolysis. O. v. Friedrichs. 

Arkiv for Kemi, Min. och Geo)., 1913, 5, Nr. 2. Chcm. 

Zcntr., 1914, 1, 760-762. 

Since the starch molecule consists exclusively of maltosans, 
and maltose is a glucose-a-glucoside, it follows that 
alternate linkages connecting two glucoside-forming 
residuos in the starch molecule must correspond to the 
a-coniiguratiou. in similar manner the other linkages 
must correspond to the ^-configuration, for starch is 
hydrolysod only to maltose by amylases and the sacchari¬ 
fying amylase is a p-enzyme. If this conception be oorrot fc 
there should be present threo different sugars, viz., dextros , 
a glucose-a-ghiooside (maltose) and a gluco»e-/3*gluoo«ide 
in. the product of the incomplete hydrolysis of starch 
by acids, as the action of tho latter is not Bpeoific and 
fission could take place at any of the linkages. (See also 
this J., 1905, 1246.) Potato starch paste (300 grms. per 
litre) was hydrolysed by means of oxalic acid (O05N) 
and in the resulting solution, after fractional precipitation 
and extraction with alcohol, destruction of dextrose and 
maltose by fermentation with brewer’s yeast, and purifica¬ 
tion by dialysis, the presence of a disaocharide other than 
maltose was detected. It yielded a phenylosazone, m. pt. 
146® C., slightly soluble in ethyl aoetate, had [a]o>=59-l 0 , 
was not fermented by yeast, but was hydrolysed by 
emulsin with formation of dextrose. It was thus 
characterised as a glucose-fl-glucoside and is considered 
by the author as being identical with Fischer's isomaltose. 

From the products of hydrolysis there were isolated 
also, by fractional precipitation with alcohol of different 
concentrations, three aohroodpxtrins, two erythrodextrii* 
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*nd an amylodextrin. Tha first aohroodextrin {[a]\>**=* 
162-6°, R«68, mol. wt. 683) was probably identical 
with Griiter’s maltodextrin y (see this J., 1904, 875). The 
second ([a]p“ 172-8°, R=42, mol. wt. 1021) was probably 
idontioal with Ling and Baker’s maltodextrin fj (this J., 
1897, 154) and Prior’s achroodextrin III. (this J., 1900, 
549). The third ([a]tf=179°, R-30, mol. wt. 1061) was 
identical with Ling and Baker’s maltodextrin a. The 
erythrodextrin II. had [o]‘i) =1931°, R=10, mol. wt. 
2080; erythrodextrin I. had [ a ]—196°, R—3-6, mol. wt. 
3286; add the amylodextrin had [q]\? = 196, R— 
0*6—0-9, mol. wt. 13,630 (c/. Baker, this J., 1902,1087). 


Starch dextrins; Behaviour of - to different yeasts. 

O. v. Friedrichs. Arkiv. for Kemi, Min. och. Gool., 

1913, 5, Nr. 3. Chem. Zentr., 1914,1, 762—763. 

The behaviour of the starch dextrine isolated by tho 
author (sec preceding abstract) to different yeasts is shown 
in the following table, in which the numbers indicate 
roughly the relative amounts of fermentation in the 
different cases : whero no figures appear, no fermentation 
occurred:— 


Kind of yeast. 
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The achroodoxtrins were fermented more rapidly than tho 
crvthrodoxtrins. Tho behaviour to Sacchsia suaveolens, 
which, according to Lindner, decomposes /9-methyl- 
gluooside, indicates the probable presence of p-linkages in tho 
moleoulos of the dextrins. Yeasts which ferment a-methyl- 
gluooside had littlo action on tho dextrins. The achroo- 
doxtrin with [a]o=162-6° was fermented to the extent 
of 21-2 per cent, in 00 hours by bottom fermentation boer 
yeast.—A. S. 

Isomaltose; Synthetic -. O. v. Friedrichs. Arkiv. 

for Kemi, Min. och Geol., 1913, 5, Nr. 4. Chem. Zentr., 
1914, 1, 763—764. 

A 25 per cent, solution of dextrose in concentrated hydro- 
chloric acid was saturated with hydrochlorio acid gas, 
allowed to stand for 24 hours at 10° (J., tho acid removed 
by treatment with lead carbonato and silver carbonate, and 
the solution neutralised with hydrochloric acid. Experi¬ 
ments with different yeasts and with cmulsin indicated 
that the reaction product contained approxinpdely u 
dextrose 68, isomaltose 18, maltose 8 and unknown poly- 
•saceharides 6 per oent. After removing the dextrose and 
maltose by forraentation with brewers’ yeast, the isomaltose 
was finally obtained as a glassy solid insoluble in absolute 
alcohol: its rotatory power was [a]p=72-76°. It was 
not hydrolysed by the enzyme of kephir, but was more 
or less rapidly fermented by Sacchsia suaveolens and 
Sacch. fragtlis and exiguus. When hydrolysed by cmulsin, 
in most cases tho optical rotation increased instead of 
diminishing, indicating that cmulsin probably contains 
an enzyme capable of transforming isomaltose into 
maltose.—A. S. 

Yeast cells; Plaemolysis of -. H. Euler and B. Palm. 

Biochem. Zoits., 1914, 60, 97—111. 

Ysabt is capable of growth in solutions possessing a 
docidodly higher osmotic pressure than that within the 


cells. On keeping bottom-fermentation beer yeast for 
2 hours in a 25 per oent. solution of glycerol, 71 per oent. 
of the cells wero found to have undergone plasmolysia 
(complete separation of tho plasm from the cell wall); 
in a 10 per oent. solution, 17-1 per cent, of the oellB were 
plasmolysed. When the yeast was kept in a nutrient 
solution containing 15 per oent. of glycerol, the oells 
became acclimatised to tho osmotio pressure of the 
solution, probably owing to a change in the permeability 
of the cell membrane; the young oells were much more 
readily acclimatised than the old ones. The rate of 
plasmolysis of the yeast in a 25 per oent. solution of 
glycerol approximately followed a logarithmic curve. 
The yeast employed grew more rapidly in nutrient solutions 
containing sucrose than in presence of dextrose.—L. E. 

Fermentation; Significance of water in the processes of 

alcoholic. - and respiration of plants. W. Palladin. 

Biochem. Zoits., 1914, 60, 171—201. 

The actions of zymase, carboxylase, and reductase were 
retarded or even arrested by partial or complete sub¬ 
stitution of other solvents (glyoerol, ethyleneglyool, 
formamide, pyridine, ethyl alcohol) for water. In absence 
of water, neithor the enzymes of alcoholio fermentation, 
nor those concerned in tho anaerobic stage of respiration, 
exerted any action. In regard to the role of water in 
plant rospiration, it is concluded that during this prooeBS, 
water is assimilated, and that in the anaerobic oxidation 
of the carbon of the sugar (dextrose), half of the requisite 
oxygen is derived from tho sugar and half from the assimi¬ 
lated water, tho whole of the carbon dioxido liberated 
being formed anaerobically. The hydrogen set free from 
the water assimilated by higher plants combines with 
respiration p.gmonts (hydrogen acceptors; cp. Wieland, 
this J., 1913, 1132) which result from the oxidation of 
chromogcns (see this J., 1913, 955). Tho whole of the 
oxygen assimilated by the plant during rospiration is used 
in oxidising thiB combined hydrogen, and the water formed 
is of aerobic origin; tho withdrawal of this combined 
hydrogen and its oxidation is effected by the agency of 
peroxydasos. Wicland’s experiments on the biologioal 
conversion of alcohol into acetic acid ( loc. cit.) indicate 
that the oxidation is offeoted by oxygen derived from 
water, and many, if not all, oases of formation of highly 
oxidised compounds by plants are also probably due to 
oxidation at the cost not of atmospherio oxygen but of 
water, the atmospheric oxygen assimilated at the same 
time acting only as a hydrogen-acceptor.—L. E. 

Alcoholic fermentation. VI. The nature of the reduction of 
acetaldehyde by living yeast. S. Kostytsohew. Z 
physiol. Chem., 1914, 89, 367—372. (See also thisJ., 
1912, 553, 741 ; 1913, 207.) 

In the conversion of acetaldehyde into alcohol by living 
yeast, equimoleoular proportions of ethyl alcohol and 
acetic acid are produced \e.g. t 0-567 grm. of alcohol and 
0-729 grm. of acetio acid from 2 grms. of aldehyde in a 
suspension of 150 grms. of pressed yeast in 1500 c.o. of 
water). This confirms tho hypothesis of a Cannizaro 
transformation, 

2CH t CH()-f H a O—CH,.CH a OH-f CH # COOH, 
first made with respect to alcoholio fermentation by the 
author, and since included in a seheme of fermontation 
suggested by Neuberg and Kerb (this J., 1914, 37) who 
assume that it takes place between acetaldehyde and 
mothylglyoxal.—J. H. L. 

Yeast; Role of glycogen in fermentation by living -. 

H. Euler. Z. physiol. Chom., 1914, 89, 337—344. 

A study of the change in the glycogen-content of yeast 
during fermentation of dextrose solutions, afforded no 
definite support for the hypothesis that glycogen fr an 
intermediate product of fermentation. On the con¬ 
trary, the author concludes that the difference (A—C) 
between the percentage fall in rotatory power of the 
liquid and the percentage production of carbon dioxide 
(see this J., 1912, 246, 1142) oannot be due to the forma¬ 
tion of glycogen. This difference is independent of the 
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amount of veast employed for fermentation and is almost 
the same whether the sugar fermented is dextrose, laevuloee 
or mannose.—J. H. L. 

Colloid*; Influence of - on microbiological processed' 

N. L. Sohngen. Chem. WookbJad, 1914, 11, 42—69. 
Chem. Zentr., 1914, 1, 091. 

The fixation of nitrogon by azotobacter was promoted 
by addition of oolloids (colloidal silica, alumina, iron oxide, 
orude humus) to the nutriont solution. Tho decom¬ 
position of staroh by Bac. ochraceus, which sooretes an 
amylolytio enzyme very similar to tho amylase of malt, 
was increased by addition of colloidal silica and humus, 
but diminished by colloidal ferrio oxide and alumina. 
The oxidation of alcohol by aootio baotoria was aooelorated 
by addition of blood charcoal, peat, and filtor-papor. 
Colloids had no peroeptiblo influence on tho action of 
denitrifying organisms. The oxidation of petroloum by 
micro-organisms was accelerated by blood charcoal 
and oolloidal ferrio oxide and silica. (See also this J., 
1913, 762.)-A. S. 

Brewing; Improved process of -. A. R. Ling and 

H. B. Wooldridgo. J. Inst. Brew., 1914, 80, 81—102. 

Is the process described (Wooldridge, Eng. Pat. 16,744 of 
1910) all the brewing operations between mashing and 
fermentation are conducted in one closed vessel, and the 
dauger of infection associated with the use of wort coolers 
and refrigerators is thus eliminated. After tho mashing 
proooss, which is conducted as usual, the wort is run into a 
closed copper vossel providod with a stoam jaokot or ooil, 
a false bottom on which the hops can rest, a sparger 
and the necessary valves, mannolos, etc. The oover 
of the vessel is preferably dome-shaped to avoid loss of 
wort by 44 fobbing *’ during boiling, and from the top of the 
dome an outlet pipe, which can bo closod, communioates 
with an exhaust pump. Tho necessary quantity of hops 
having been introduced, together with sugar or caramel 
when these are used, the wort is boiled in this vessol under 
a pressure of 6 lb. per sq. in. In order to maintain the 
liquid in ebullition during this operation, a small amount 
of steam is allowed to blow off, but the pressure must be 
maintained by passing stoam through the jaokot or ooil. 
After boiling has oontinued for 16—20 mins, tho pressure 
is reduced to about I lb. per sq. in. and tho vossel is con¬ 
nected with a vacuum pump, so that tho wort is boiled, 
cooled and concentrated under continuously diminishing 
pressure. The cooling may be accelerated by passing 
cold water through the jacket or ooil. Whon the wort 
has been cooled to the pitohing temperature it is run 
directly into the fermentation vats, the hops remaining 
in the copper, on the false bottom. For several years 
the proooss has been carried out weekly, in a vessol of 
10 barrels’ capacity. In this case tho timo required for tho 
cooling of the wort to 60° F. (16*5° C.) by vaouum con¬ 
centration alone is 4—6 hours, but this period can be 
reduood to loss than 2 hours by running cold water through 
the ooils. Sufficient concentration of the wort to arrive 
at turning-out gravity and to allow for at least a 10 per cent, 
hop sparge, is attained within half an hour of starting 
tho vacuum pump. The extraction of resins from the 
hops is quite as comploto as in the ordinary copper, 
and possibly more oompleto, providod always that the 
wort is kept in obullition as described above. The prooess 
is equally suitable for tho preparation of running ales, 
pale ales and stouts. The worts ‘ ‘ break' ‘ better than those 
boiled in the ordinary way, the beers rack equally 
bright, respond much more readily to finings, and are 
lighter in colour and quite as stable as those prepend in 
the ueu tl way. They also possess more palate-fulness and 
appear to be oharaoterised by a somewhat higher content 
of dextrin. The new prooess makes no provision for the 
so-called hot aeration of the wort, which, according to 
Pasteur, is necessary to ensure proper flocculation or 
“ break." The authors consider, however, and-cite H. T. 
Brown in support of their view (see this J., 1913, 
442), that the main condition which determines flocculation 
of a hot wort is moohanical agitation between certain 
■critical limits of temperature during its oooling, vis., 
Between 120° and 80° F. (49° and 27° C.), and this condition 


is fulfilled by the vaouum concentration in the new proooss. 
The satisfactory character of the beers prepared by tho 
process confirms the authors’ view.—J. H. L. 

Stout ; Use of secondary fomentation yeasts in the pre¬ 
paration of - and its practical resuits. W. Rommel. 

Woch. Bran., 1014, 81, 88-89. 

According to Claussen, the secondary fermentation and 
characteristic flavour of English stouts is due to certain 
toruUe,. e.g., Brettanomyces (this J., 1906, 709). Experi¬ 
ments in tho “ Versuchs- und Lohranstalt filr Brauerei," 
Borlin, have confirmed the presence of a number of 
secondary yeasts (whioh in form and appearance, however, 
do not much resemble the better known toruls) in English 
stout yeasts. The use of mixed cultures of some of these 
organisms in the preparation of stout on the practical 
scale has provod very successful The organisms are 
first grown in sterile stout, and. then transferred 
to a few litres of sterilised dark beer wort. After 
about 8 dayB, tho wort is added to the stout to be treated, 
which has already been kept in cask for 2—4 months; 
it is best to add to the flout at the same time, 3—6 per 
cent, of hopped fresh wort from the cooler. The process 
has been adopted in a number of breweries in Germany 
and elsewhere.—L E. 

Ethyl and methyl alcohols; Delection of -. J. J. 

Blanksma. Chora. Weekblad, 1913,11,26—29. Chem. 

Zentr., 1914, 1, 674. 

The method is based on the reaction of sodium mothoxide 
or othoxide with 1.2.4-ohlorodinitrobenzone : 

C,H,a(N0 1 ) l -f-C 1 H l 0Na=C i H # (0C l H,)(N0 l ) 4 +Naa 
The alcoholio liquid is neutralised with magnesia or 
calcium carbonate, treated with a small quantity erf 
p-nitrophenylhydrazine, 26 c.o. are distilled with the aid 
of Hahn’s fractionating device (this J., 1910, 300, 842) 
and the proportion of total aloonol calculated from the 
density of the distillate in order to ascertain tho quantity 
of ohiorodinitrobonsene required. Tho remainder of tho 
liquid ia brought to an alcohol oonoentration of 90—95 
per cent, by repeated distillation, treated with 12 mgrms. 
of sodium and 100 mgrms. of ohlorodinitrobenxene, 
warmed, diluted with water, and tho preoipitated 1.2.4- 
dinitrophonotol (m. pt. 852° C.) or 1.2.4-dinitroanisol 
(m. pt. 86-9° C.) separated, dried, and its composition 
determined by mixing with ono of the pure components 
and determining the melting point of the mixture 


Molu. per cent, 
of illnitroanisol. 

M. pt. of 
mixture. 

Mols. per cent, 
of dtnitroanisol. 

M pt. Of 
mixture. 


°C. 


•c. 

0 

85-2 

61-0 

01-5 

10-5 

75 

72-4 

76 

34-4 

06-2 

90-8 

8i‘8 

43-6 

54 

100 

86-9 

63-3 

53 




—A. 8. 


Patents. 

Amyl alcohol; Manufacture of -. J. Scheokenbach. 

•ft Pat. 482,472, Sept. II, 1913. Under Int. OonT., 
Sept. 21,1912. 

Materials such as starch, carbohydrates, or osllulose, 
saccharified if necessary, am subjected to the notion of 
bacteria resistant to heat (capable of withstanding a 
temperature of 100° C. for half an hour). Other 
organisms may first be destroyed by sterilising the material, 
and pure cultures of the bacteria resistant to heat may be 
added subsequently.—J. H. L. 

Fermentation of juices from beetroots, molasses or grains 

in presence of sulphurous acid; Process of - for 

augmenting the yield of alcohol V. Martinnnd. ft, 
Fat. 482,907, Sept. 24,1913. Unto Int. ConT., Oct, 28 
and Not. 25,1912. 

The saccharine juioes are maintained aamrtio factors 
fermentation by addition of sulphurous, tStesulphurio 
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or hydroanlphuroua acid or compounds thereof. At the 
commencement of fermentation ketoses, aldoses or 
aldehydes are added to combine with the small quantity 
of free sulphurous acid, whereby it becomes innocuous 
towards yeast, whilst retaining its antiseptic power towards 
bacteria, or it may be oxidised to sulphuric acid by 
addition of peroxides, phenols or polyphenols. Instead of 
adding to the juice invert-sugar, glucose or other aldchydic 
or ketonic compounds {e.g., some previously fermented 
juice), hydrolytic agents such as mineral acids or invertase 
which will produce aldoses or ketoses from the sucrose 
present, may bo used (cp. this J., 1913, 921).—»J. H. L. 

Beer ; Proem* of charging -. 0. M. Lamsens, Detroit, 

U.S.A. Eng. Pat. 11,189. May 13,1913. 

See Fr. Pat. 457,789 of 1913 ; this J., 1913,1025.—T. F. B. 

XIXa.—FOODS. 

Milk ; Determination and significance, of ammonia in -. 

J. Tillmans, A. Splittgerber, and H. Riff art. Z. 

Unters. Nahr. Genussm., 1914. 27, 59—70. 

Fkesh milk contains from 3 to 4 mgrms. of ammonia per 
litre and the quantity increases as the milk undergoes 
decomposition on keeping. The ammonia-content is 
not altered by heating, but substances containing ammonia 
are formed which are precipitated together with the 
ammonia when the latter is determined by the magnesium 
chloride precipitation method (see below ); these sub- 
Htances do not affect tho results obtained by the vacuum 
distillation process. When heated milk is kept for some 
time, the quantity of ammonia present increases. The 
addition of oow-dung to milk docs not immediately increase 
the ammonia-content, but on keeping the quantity of 
ammonia increases more rapidly than it does in clean milk. 
Although the amount of ammonia in milk affords no 
evidenoe of the presence of added impure water in milk, 
a large quantity of ammonia indicates that the milk con¬ 
tains an undesirablo number of bacteria and, on this | 
account, tho authors are of tho opinion that any milk 
containing more than 10 mgrms. of ammonia per litre 
cannot bo considered to bo fresh milk. The ammonia may 
be determined by distilling the milk serum (obtained by 
treating the milk with mercuric chloride and hydrochloric 
acid or with basic load acetate and sodium phosphate) 
under reduced pressure in the presence of magnesia, or by 
treating tho scrum with magnesium chloride and sodium 

^ > 1^10 with the addition of a slight excess of sodium I 
>xide, collecting the magnesium ammonium pliosphato ■ 
formed, and separating the ammonia by distillation with ! 
magnesia.—W. P. 8. ] 


the milk without coagulating its proteins. Afterwards 
the cream is separated, two stable products being 
obtainid.-W. P. S. 

Corn, grain*, and the like ; Process and apparatus for the 

treatment of -. J. V. A. Pointe, Dijon, France. 

Eng. Pat. 8381, April 9, 1913. 

The grains are steeped first in sodium chloride solution, 
then in water at a temperature not exceeding the coagulat¬ 
ing point of albumin, and the softened grains are delivered 
on to a rotating drum covered with perforated sheets. 
The grains pass between rubber rollers and the jierforated 
surface of the drum, tho softer portions passing into the 
interior whilst tho husk is carried off by an exterior per¬ 
forated travelling band. The material collecting in the 
drum is transferred to a helical kneader surrounded by 
a heating jacket and the paste is mixed with other suitable 
substances, for use in bread-making, etc.—W. P. 8. 

Flour and grain products ; Treatment of -. B. I. Levin, 

Manchester. Eng. Pat. 9539, April 23, 1913. 
Potassium chlorate, or potassium perohlorafce, is incor¬ 
porated with the flour; other salts may be added simul¬ 
taneously or separately. It is stated that the presence 
of potassium chlorate or perchlorate in the flour imparts 
“ a slight and desirable astringency ” to the water used 
in making tho dough.—W. P. 8. 

Fruit ami vegetable dust; Manufacture of -. H. 

Friodenthal, Berlin. Eng. Pat. 17,723, Aug. 1, 1913. 
Under Int. Oonv., Aug. 14, 1912. 

Fruit or vegetables, dried and ground to a powder, are 
subjected to a current of air whereby the finer particles 
are separated and removed. The remaining coarser 
particles are again ground and subjected to a current of 
air, and the process is repeated until the whole, with the 
exception of a small quantity of woody tissue, has been 
converted into a fine powder.—W. P. 8. 

Tomatoes; Manufacture of an extract, similar to meat 

extract, from -. G. Frerichs. Gor. Pat. 269,813, 

March 23, 1913. 

Tomato juice is fermented with yeast, and then concen¬ 
trated in the usual way. Or, ‘tomato pulp may bo 
fermented, and the fermented juice separated and 
concentrated.—A. 8. 

Flour ; Method of improving the condition of -. J. A. 

Wesener, Chicago. Eng. Pat. 10,938, July 23, 1913. 
SkeU.8 . Pat. 1,071,977 of 1913; this J., 1913,957.—T.F.B. 


Application of the method of determining the difference 
in the melting points of glycerides and th<ir fatty acids. 
Bbmor. See XII. 

Patents. 

Milk cultures; Apparatus for preparing -. F. O. 

Mott, P, Price, and E. W. Jodrev, London. Eng. Pat. 
3138, Feb. 0, 1913. 

For the cultivation of lactic acid bacteria in milk an 
apparatus is employed consisting of a receptacle divided 
into two compartments; one of these contains tho 
heating liquid (warm water) and the other the milk. 
This receptacle is enclosed in a casing having heat-insulating 
walls. A small vessel is provided at the top of tho hot- 
water container for the purpose of reserving a quantity 
of the milk culture with which the next batch of fresh 
milk introduced may be inoculated.—W. P. S. 

Milk; Method of stabilising - and product thereof. 

G. W. McMullen, Picton, Ontario, Canada. U.S. Pat. 
1,086,385, Feb. 10, 1914. 

Milk is subjected to a temperature below 140° F. (60° C.) 
in an atmosphere saturated with water vapour, the 
treatment being sufficiently prolonged to render stable 


XIXb.—-WATER PURIFICATION; SANITATION. 

Pe.rrnutite ; Water softening by -. A. Bahrdfc. Chem» 

Ind., 1914, 37, 122-130. 

Exi'ERiKNi'E at Moscow in the use of permutito for re¬ 
moving tho hardness of water, showed that sometimes there 
was more magnesium in the filtered water than in the 
untreated water, and that the reactions between tho 
alkaline earth metals and the permutito were reversible; 
aho that calcium could displaco magnesium from the 
magnosium permutito previously formed. When water 
containing magnesia, but free from calcium, was used in a 
boiler, the magnesia was deposited as mud without 
any scale formation. The sodium content of boiler-feed 
water may be allowed to increase to 5 grms. per litre 
without hArm. Although the permutite process is 
simple to work and supervise, it is not necessarily the 
most suitable for use in every case, for with very hard 
waters the post of the installation is high and varies with 
the hardness, whereas in the soda-lime process tho cost 
varies with the quantity of water to be treated. The 
author recommends a combination of the two processes, 
in whioh temporary hardness and most of the magnesium 
aio first removed by lime, and then tho permanent 
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hardness, by a permutite filter. Thus « water na obtain- 
, a ‘ kaUn % »nd with bat little dissolved 

Ifntff,' SemoiMZ of manganese from -. ,J. Tillman* 

*253—« 64 ble * n ' Z ' Gnters - Nahr - Cienuaam., 1914, 

Tm removal of manganous salt* from drinking water by 
nicering the latter through material containing manganese 
dioxide depends on the combination of the manganese 
dioxide with the manganous oxide with the formation of 
a mangano-manganite ; the aoid radioal of the manganous 
salt 18 , at tho same time, liberated. In practice, this 
acid is always carbon dioxide since, even when manganous 
sulphate is present, tho sulphuric acid reacts with tho 
bioarbonatos contained in all natural waters and liberates 
an equivalent quantity of carbon dioxide.—W. X’. S. 

Duralumin ; Urn of the aluminium alloy - for the manu¬ 

facture of domestic and cooking utensil*, (i. Fendlcr 
and W. Ntubor. Hygion. Rdsoh., 1914, 24, SB—82 
Chein. Zentr., 1914, 1, 693. 

Durali-mix did not yield recognisable traces of copper 

r lo,? ' ng i *P <5r Cent - “ cHic “ id or P«r cent, sodium 
“ lutl . on - <>r when subjected to the action of these 
solutions for 4 days at the ordinary temperature. Tea, 

afiow«lT°*f' m ,' , k tt '! d . 8m 'P when boiled for J hour, or 
.q, t ,° s ‘ a " d for , 4 <•»}’» at the ordinary temperature, 

vX on 1 ,heano y U I m s n ' ** aCtion than ta l> 

Detection and determination of nitrites by means of di- 
phe.mjlbenzidtnc. Marqueyro! and Muraour. See XXT11. 

Patents. 

lime-water, or the like; Apparatus for preparing- for 

tue m softening or purifying water. F. A. Anderson 
Newcastle-on-lyne. Eng. Pat. 3504, Feb. 11 , 1913 . ’ 

Xjme is slaked in a perforated reooptaolo arranged in a 
small tank; water is then admitte/ and fa Sd w th 
the slaked lime by stirrers. The “lime cream ” is con 
duoted to a tray situated at the top of a cylindrical vessel 
having a eomoal lower end, and passes down a tube 
reaching nearly to the bottom of the vessel. Water is 

o i to ft< h! trav t0 ‘ h ° TTi by mmm 0f tt P'>’ 'Purging 

ZTJt'Z^ , !gUk ' d l' ,0 P° rtion of «>i» water being 

SXSS-JS&fT*" ■ 

n •*»■ Ki.c 



stt*p=a-s« 
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-----—* ”‘ ,va wleUGlltZ 

Eng. Pat. 5949, Maroh 10, 1913. 

•SsV . 7 :**;; trr.,X "3 

wiyHfK"“ ^ t£ -““ ” 

Sept. 11 , 19J2. p ’ 1813 ' Und *r Int. Conv., 

A Mdpcino oompound of sulphur, such as a ul i n i >M . 

# thionate or a sulphide is added to the water, Jrilth’w 


3» as 

Effluents; Treatment of -, \Ramxru at , 

h an ^\ a ?’* ,6ni ' T. C. Hammond, and 8. (} Jarmain 
Huddorsfioid. Eng. Pat. 3754, Mar. 8, 1913, ’ 

The effluent is treated with washed fine gases until all 
carbonates present are converted into SrbonatT 
to d the '™ T rated *? *“» 0 [ien tank. A greasy soum rtes 
inrl AJ- ”!£*>•* “ rem °™d by travelling scraps 
lnto . , tanlts - 1 where it is heated ami treated 
nf ,h„ ^ phlm0 ^? >d ,. ln ,*' he lu,ual way for the reoovarv 
remJv g i ro -“t' , T1 ! 0 K uld from which the soum has been 
removexi is heated under reduced preseure, or fa treated 
With lime or sodium hydroxide, to convert the bicarbonate* 
i'STp.? “ then a * ain 5« ita «c for washing 

Sludge, front waste waters Fermentation and mixing of 
-. Comp. Uaricite. Fr. Pat, 462,573, Nov. 25,1912'. 
Air or other ga H is passed under pressure contimimi.lv 
or diseontmuously through blowers disposed in the sludge 
tank in any desired position. The orocess i. U “X 
to sludge which fa oapablo nf undergoing bacterial amt™ 
and the complete fermentation „f wK?s dKjhSS 

Inseetieide for zdauts and process of making the same 
pyf3^914 ' B1Df " rt ’ Germany - U - S - Pa ‘- 1.085^*8, 

Schweinfurt green is mixed with ammonium carbonate 
and heated until the mixture assume. a bTue oolo" 

to wato.-w m RT’ W ’ ar8e,,iC Com|Kn,nd form « 1 i9 soluble 

XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Ipecacuanha.; The alkaloids of _ 

Wit 1332?" 19 ‘ 3, 2611 70li713 ' 

Metuvi,emetine hydriodide was produced bv aentlv 
warming emotinc with methyl iodide and allowing th£ 
iTmethd^rh , ^Pbe soliti w^hioli separated was dissolved 

MlSfis A" 

t0 dry distillationabove 
hvArbj tnmet W am ' n f and tetramethyUmmonium 
of to,6r d 1? ate i from the basic product* by dwim 
1 g ?! d B . a t8 ‘ Emot, n« and the quaternary tri- 

x di “ n a G “ of hySog r n 

trimethylamino and another base were produced!” tlm 
latter givuig a gold salt melting at 244“—248° C. 

—F. Shd*. 

Tetrahydrostrychnine; Some experiments with _ 

. XXI) H 

By I 11 !?. ac “f yIati ™ “f tetrahydrostrychnine a oolourlas* 
ciystolLme d >“ctyl denvativo was obtained (m.pt. 142°- 
143 C.). Thw yielded on saponification with alooholie 
potaMium hydroxide a N-monoaoetyl derivaMve Md on 
oxidation in acetone solution with potassium 
gaaate a small quantity of diaoetylhexa^drostryolnuion'c 
acid was isolated m orystalline form (m.pt. about 140“ C) 

—Q. F. U. 

KSWSa.SMJf SisKSSK 


II- 0. Keller. 
(See also this J., 
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action of micro-organisms; it is not observed in the case 
of sterile preparations. Sterile ohorry-laurel, orange- 
blossom, lime-blossom and rose waters can bo obtained 
by using apparatus which has been previously sterilised, 
or by sterilising the waters prepared in the usual way, 
e.g. by passing them through a Chamberland filter.— A. S. 

Phenol bases. II. J. v. Braun. Ber., 1914, 47 , 492—505. 

(See this J., 1912, 1051.) 

With regard to phenol bases homologous to hordenine, 
it appears that neither methylation of the nitrogen atom 
nor increasing the length of the sido ohain alters the 
principal pharmacological action. Whon henzoylphenyl- 
butylamine was nitrated, the nitro group entered tfio 
para position. On reducing the nitro-product with tin 
and hydrochloric acid and splitting off the benzoyl group 
by careful heating with hydrochloric acid under pressure, 
f d-p-hydroxyphenyl ]-butyiamine, OH-C«H 4 *{OH g ) 4 -NH 2 , 
was obtained. After crystalling from ether and light 
potroleum it molted at 106°—108° C. The hydrochlonde 
melted at 194°—195° C., and the platinum double salt 
at 212° C. The pharmacological action of m-hydroxy- 
tetrahydroquinoline and m-hydroxydihydromethylketol 
was simila - to that of hordenine but leas pronounoed. 
The former base, C.,H n ON, was prepared by a series of 
reactions from l-bonzoyl-7-nitrototrahydroquinolina. It 
boiled at 200°—202° C. at 16 mm., and melted at 94°— 
95° C.; the hydrochlorido molted at 159° C. and the 
piorate at 174° 0. Starting from m-nitro-N-benzoyldihydro- 
methylketol, m-hydroxydihydromethylketol, CpH u O N, 
was prepared. This distilled at 186°—188° C. at 16 mm., 
and me ted at 86°—87° C. after crystallising from ether 
and light petroleum. The hydrochloride melted at 165° C. 
and the pierato at 174° C. p-Aminobenzoylhordeniue, 
NH, C„H«.CO 0.0 4 H 4 .(0H t ),.N(0H a )„ obtained by 
careful reduction of the p-nitrobonzoyl compound of 
hordenine (m pt. 89°—90° C.) meltod at 156"—157° C. and 
yielded a pierato m.pt. 204°—205° C. It hod an anaesthetic 
as well as a pronounced toxic action.— F. Shdn. 

Qaladile and a-ethylgalactoside; Identity of -. E. 

Fischer. Ber., 1914, 47, 456—459. 

Galactite obtained from lupins by Hitthausen (Bor., 
1896, 29 , 896) yielded ethyl' alcohol and galactose when 


A number of plants were examined mierosoopically 
for alkaloids. The latter wore detected by the precipitate 
produced with a weak solution of iodine in potassium 
iodide, confirmed by proof of its solubility in an alooholic 
solution of tartario acid. The alkaloids were located in the 
parts named of the following plants : Buxus sempcrvirrvs, 
epidermis ; Ruta Oraveolens, epidermis of leaves, principal 
vein and leaf-stalk; Carica Papaya, leaf epidermis and 
to a lesser extent in the underlying parenchyma, 
epidermis of leaf-stalk ; Vasconcellea hastata, epidermis 
of the leaf, principal vein, and leaf-stalk; also in the 
pith of the leaf-stalk, opidermis of flowering head, the 
fruit and the seeds (the alkaloid present in this plant is 
undoubtedly oaroaine); Pilocarpus Jaborandi, epidermis 
of leaves; Erythroxylon coca, upper and lower epidermis 
of leaves, epidermis of leaf-stalk. 

The hydrocyanic acid content of young cherry lam el 
leaves falls from 0172 to 0-213 percent, down to 0-110 
to 0159 per cent, as the season advances from the 
summer to the autumn. Third year leaves contain lens 
hydrocyanic acid than first year loaves. Manuring with 
ammonium sulphate, potassium nitrate and sodium 
phosphate raises the hydrocyanic acid content.—F. Shun. 

Japanese mint oil. ,1. C. Umncy. Perfum. and Esscnt. 

Oil Roc., 1914, 5, 41. 

“ Dkmkntholiskd mint oil ” is the trade name for 
Japanese peppermint oil from which the menthol has been 
partially removed by freezing ,- it contains from 45 up to 
sometimos even 55 per cent, of menthol (see this J. f 1913. 
306 ; 1914, 159). Recently much larger proportions of 
menthol have been extracted from the oil in Germany 
by a more efficient process, and since tho residue from this 
treatment, very poor in menthol, is being sold as domui- 
tholised Japanese mint oil, tho author draws attention 
to tho need of purchasers insisting on a guaranteed 
percentage of menthol (not less than 45 per cent., free 
and combined).—A. S. 

Ylang-ylanq oil; Valuation of -. J. C. Umney*. 

Perfum. and Esscnt. Oil Rec., 1914, 5, 37. 

The results of the examination of a largo number of 
samples of ylang-ylang oil of different origin aro shown 
in the following tabic :— 



Manila. 

Bourbon. 

| Madagascar. 

Mayotte. 

Sp. gr. at l.VC. 

0-027-0-909 

0-904—0-067 

0-001—0*981 

0*947 


- 38° to —51° 

—39° to -11° 

■—30® to —42“ 

—*r 


1-494—1*505 

1*5130 

1-5122 

1-5070 

Kster value. 

90-0—153-2 

142*0—100-1 

123*2—171*2 

114-7 

Mon-volatile rafter drying for 2 hours on 
water-bath . 

4-3—16-4% . 

25*1—40*3% 

16*9- 20-3% 

14-10% 


hydrolysed with dilute sulphuric acid at 100° C. The 
results obtained by elementary analysis agreed bettor 
with the formula (ethylgalactoside) than C^H^O, 

given by Ritthausen. The substance had [a]n=-f 185-2°— 
-f 186-2° in aqueous solution, molted at 141° C., and was 
undoubtedly identical with a-ethylgalactoside. It was 
probably formed in Ritthauaon’s experiments by thb 
interaction of sulphuric aoid, ethyl aloonol, and galactose. 

—F. 8hdn. 


Mustard seed ; Oil content of black -. Localisation of 

certain alkaloids. The alkaloid of Vasconcellea hastata. 
Hydrocyanic acid content of cherry laurel leaves. D. H. 
Wester. Ber. deutsch. Pharm. Gcr., 1914, 24 , 123—131. 
Small comparison cultures of black mustard showed that 
manuring with a mixture of ammonium sulphate, potas¬ 
sium nitrate and oaloium phosphate produoea plants with 
more flowers, and larger fruits containing more seeds. 
Seeds from plants grown on manured soil contained 1-18 
and 0*89 per oent of mustard oil, whilst seeds from plants 
grown on unmanured soil yielded 0-82 and 0*80 per cent, 
of oil. 


The characters of pure samples of the inferior oananga oil 
fell within the following limits: sp. gr. at 15° C.* 
0*910—0-940 ; optical rotation, —17° to —55° ; refractive 
index at 20° C., 1-495—1-505; ester value, 45—100. 
(See also Bacon, this J., 1908, 875; 1909, 906)—A. S. 

Essential oils from W. Africa. Rouro-Bertrand fils- 
Bui scient ct ind. dt> la maisrn Roure-Bertrand fils, 
1913, [3], 8 , 16—22. Chem. Zentr., 1914, 1 , 541—542 
The leaves of Popowia Capea, a native of the Ivory Coast, 
yielded 0-59 per cent, of oil by steam distillation. About 
two-thirds of the oil was heavier and one-third lighter 
than water. The characters of the two portions and of tho 
total oil are shown in the following table;— 



Total oil. 

He. .y oil. 

Light oil. 

8p. gr. at 20* C. 

Optical rotation . 

,, „ after aoetylatton 

Add value . 

Saponif. value . 

„ „ tita aoetylatton 

1*0042 
+ 70° 66' 

+ 18* 48' 
2*8 
166*1 
289*9 

1*0081 
+ 90* 64' 

+ 18* 4' 
1*6 
192*8 
248*8 

0*9960 
+ 61* 26' 

+ 5*12' 
8*7 
128*2 
218*4 
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The total oil and the light oil dissolved in } voL and the 
heavy oil in 1 vol of 05 per cent., and all three were 
soluble in an equal volume of 80 per cent, alcohol; the 
solutions became turbid on standing. The oil contained 
esters and aloohols (one with an odour resembling that of 
cinnamyl aloohol) and about 6 per oenfc. of substances which 
oombined with bisulphite. 

Oil of the leaves of Ocimum Canum, Sims. At the 
ordinary temperature the oil (yield 0-65 per cent.) con¬ 
sisted of a white crystalline mass permeated by a slightly 
yellowish oil, and containing b< ufc 87 per cent, of methyl 
oinnamate. The characters were: sp. gr. 1*0330 at 
32* C., optioal rotation —2° 30' at 30° C. f acid value 0, 
saponif. value 301-4, soluble in 2^ vols. of 75 per cent, 
and gave a slightly turbid solution with 5J vols. of 70 
per cent, aloohol. The liquid portion of the oil appeared 
to consist of strongly laavo-rotatory hydrocarbons 
insoluble in 95 per cont. aloohol. 

Oil of Ocimum gratissimum was a clear golden-yellow 
liquid containing 44 per cent, of thymol; sp. gr. 0’9105 at 
15° C., optical rotation -f0°58'; it dissolved in 1*2 vols. 
of 80 per cent, alcohol but tho solution became turbid 
on standing.—A. S. 


Isoprene; Transformation of dimsthylatiene into -. 

Ifommc transformations of hudrooatbons with two double 
k Kutsohcrow J. Russ. Phys.-Chem. Gw., 

1913, 45, 1634—1854. Chem. Zentr., 1914, 1, 753—754, 
prMuravLmjiNs (CH,),0• 0: C H 1( was obtained from 
trimethylbromoefchvlenc, (CH,) t C :CBr.CH„ with a yield 
of 45 per oent., by heating with alooholic potassium 
hydroxide for hours at 135—140° C and 11—13 
atmospheres pressure: to prevent oxidation it was dis¬ 
tilled over in a current of nitrogen or oarbon dioxide 
from the reaction product. When dimethylaUene was 
heated with a 15—20 per oent. solution of quinoline 
hydrobromido in quinolmo in a sealed tube for 10—12 
hours at 130°—136° 0., it was largely converted into 
isopreno (yield 50—55 per oent,), isopropylaoetylene, 
(0Hj),CH.C CH, boing also formed. The crude isopreno 
was converted into a mixture of bromides, C.H n Br 
and C 6 H l0 Br t by 1 patiew’s method* tho dimethyltiri- 
methylene bromide separated by fractional distortion, 
and converted into isopreno (yield 75—80 per cent.) by 
hoating to 150°—160° C. with powdored potassium 
hydroxide.—A. S. 


Ttrpenet and rttenlial oiU. Pari 116. Reduction of 
carvoxime and eucart mime by meant of palladium and 
hydrogen. O. Wallaoh. Annalen, 1914, 408, 73—96. 
By reduction with hydrogen in presonee of colloidal 
palladium, carvoxime was converted into a crystalline sub- 
stanoo, m. pt. 06°—67° C., whi'h proved to he a mixture 
of o&rvoximo and carvotanacctoxime. On allowing tho 
reduction to proceed further, ammonia, carvaerylamino 
and tetrahydrocarvono were produoed. Carvotauacetono 
took up hydrogen in the presence of palladium chloride 
nearly twice as fast as cither d or 1-dihydrocarvonc. 
Treated in tho sarno way cucorvoximo yielded a new 
crystalline tetrahydrocarvoximo, m. pt. 58°—67° C. 
This was oonverfcod into the semicarbazone, which could 
be reeolved into two modifications melting at 161°—163° C. 
and 200°—201° C. The tetrahydroeucarvone regenerated 
from the semicarbazone boiled at 207° C., had the sp. gr. 
0*906 at 20° C., and nn~l*4553. It gave a mtroso 
compound, m. pt. 104°—105° C. Partial- reduction of 
euoarvoxirae under similar conditions led to the formation 
of a now p-dihydroeucarvoxime, m. pt. I22°—123° C. 
/J-Dihydroouoarvone prepared through the semioarbazono 
was a yellowish liquid boiling at 213°—214° C„ sp. gr. 
0*9325 at 21° C., i»d— 1*4790. This kotono differed in its 
properties from the a-dihydrocuoarvone obtained by a 
senes of reactions from a-dihydroeuoarveol which had 
boen produced by reducing eucarvone with sodium. 

— V. Shdw. 


Phenylacetaldehyde ; A new method of preparing - and 

lit derivative s. P. Johl. Sealed Note No. 1374, dated 
Jan. 17, 1903. Report thereon by E. Noelting. Bull. 
Soo. Ind. Muihouso, 1913, 88, 805—800. 

StXTzys gn»a of methyl oinnamate are dissolved in 20 grms. 
of methyl aloohol and 10 grma of bromine Blowlv added. 
The liquid solidifies on oooling. 12 grins. of oaustio soda 
in 24 grms. of water are then added with agitation, the 
temperature not being allowed to rise abovo 40° C. After 
two hours eujBoiont aulphurio sold is added to neutralise 
all the alkali employed, whereupon the flocoulent pro¬ 
state dissolves a id an oil separates. After diluting to 
260 ao., 5*5 grma of sodium carbonate are added, the 
phenylaoetaldohyde distilled with steam and extracted 
from the distillate with ether. The yield is 75 per oent 
of the theoretioaL Nitrooinnamio add treated in the same 
way gives an aldehyde smelling of cinnamon. The report 
"JG*““*** P™ 0 ™* b y the formation first of the dibromide 
of the oinnamio ester, then its hydrolysis to phenylglyoerio 
ester, whioh gives the lactone, and then, by lorn of carbon 
“oxide, the phenylaoetaldehyde. This method avoids 
the necessity of isolating any intermediate products, in 
whioh it differs from that of Erdmann described in Oer. 
Rtf*. 107,228 and 107,229 of Nov. 20, 1808 (see Eng. 

8248 of 1899; this J., 1900, 278.)— J, B. ' ^ 


Formic acid; Catalytic tyulhetit of - under pressure 

O. Bredig and S.R. Carter. Bor., 1914, *7,641—645. 

By tho action of hydrogen under high pressure on bicar - 
bonatos, or of a mature of hydrogen and oarbon dioxido 
under pressure on carbonates or other salts of weak 
acids, in the presence of a catalyst such as finely divided 
palladium, considerable quantities of formio acid oan be 
produoed. Tho following table gives a summary of tho 
results obtained:— 


ill 

Ss-s 

200 c.c. solution used 
containing 

1 

& 

S 

H 

jjj 1 

!f lit 
H & 

0 

1-6 

1-5 

10 grms. KHCOj 

10 grms. KHCO, 

10 grnw. KHCO, 

°0. 

70 

70 

05 

H, 00 

Hi 00 

Hi 50 

24 0-0 

23 74*7 

6 00*8 

1-5 

0*4 grm. CaCO s 

70 

Hg 20 ) 

+ co, 20; 

•5 100 

1-5 

1*5 

0*5 gnns. NaaBtCMOHgO 
10*6 gnns. Na,CO, 

70 

70 

lit uO» 

+co,3o; 

H, 00 

6 21-7 

7 0*4 


-W. H. P. 


Formic acid and benzene; Mutual tohtbility of——, 
and the tytlem: benzene-formic acid-water. A. J. Ewius. 
Chem. Soo. Trans., 1014, 106, 360—364. 

Pore formic add was prepared by repeated fraotionation 
in a distillation apparatus specially constructed to avoid 
oontact of the vapour or liquid with cork, and reorystal- 
lisation by allowing the cooled arid to melt slowly under 
such conditions that the liquid portions eould drain away, 
atmospheric moisture being always carefully exoluded 
owing to tho hygroeoopio nature of the acii The re- 
crystallisation was oontinued till the melting point 
remained constant at 8*39° C. The oritical solution tem¬ 
perature of the arid obtained in this way in pure benzene 
was 73*2° C., whilst that of the purest acid obtained by 
fraotionation (b. pt. 100*6°—100*66° C., at 760 mm.> 
was 77° C. The sp. gr. of the pure arid waa 1*2268— 
1*2260 at 18°/4°U The benzene naed waa purified by 
recrystalliaation and distillation over sodium in apparatus 
constructed entirely of glass. Varying weights of the two 
liquids were sealed in glass bulbs whioh were slowly 
heated, and the temperatures at whioh tho liquids mixed 
were observed. The curve obtained by plotting solution 
temperatures against percentages of formio amd in the 
mixture showed a maximum critical solution temperature 
nf 73*2° C., at a oonoentratfam of 48 per cent, of formio 
arid, the curve in the neighbourhood of the oritical tem¬ 
perature bring very flat. Determinations of the oritieal 
eolation temperature of a given sample of formio sold in 
pun bensene gave a more trustworthy indication of the 
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presence of water than determinations of the melting 
{>oint. For instance 0*099 per oent. of water depressed the 
freezing point by 0*10° C., but raised the critical solution 
temperature from 73*2° to 75*8° C.—F. Shdn. 

Formaldehyde and formaldehyde compounds ; Detection of 

small quantities of - by means of fuchsia-sulphurous 

acid-hydrochloric acid. H. Fincko. Z. Unters. Nahr. 
Genussm., 1914, 27, 247-253. 

The reagent is prepared by dissolving 1 grm. of rosanilino 
hydrochloride in 500 c.c. of water, a iding 25 grms. of 
crystallisod sodium sulphite and 15 c.c. or hydrochloric 
acid (sp. gr. M24), and diluting the mixture to 1 litre. J 
Ten c.c. of the liquid to be tested for formaldehyde arc ! 
acidified with 2 c.c. of hydrochloric acid and 1 c.c. of the | 
reagent is added; if formaldehyde is present, a red- j 
violot colouration appears within a period varying from j 
a few minutes to 12 hours. The prosonce of the hydro- i 
chloric acid prevents other aldehydes from giving a 
colouration with the reagent. It is advisable to apply the 
test directly to the solution or liquid without submitting 
the latter to a previous distillation ; coloured liaui is, 
such as wines, etc., may be treated with hydrochloric 
acid and animal charcoal before being tested. In the 
case of vegetable substances, there is a tendency for 
any formaldehyde present to enter into combination 
and escape detection; this combined formaldehyde 
is not liberated when the substance is treated with a 
minoral acid. Urea also combines with formaldehyde. 
Milk oombines with formaldehyde to a small extent, 
but the greater part of the aldehyde is obtained when the 
milk is distilled with the addition of yhosphorio acid. 
The test will detect the presence of 1 part of formaldehyde 
in about 400,000 parts of liquid. The reagent is also 
useful for the detection of hexamethylenetetramine when 
this has been decomposed by hydrochloric acid, but 
formaldehyde, or hexamethylenetetramine, when com- i 
bined previously with sulphurous acid yields but little, ! 
if any, colouration with the reagent, even after treatment 
with hydrochloric acid.—W. P. S. 

eChemical action of light. XXVIIJ. Au*oxidations. VII. 

O. C'iamician and P. Rilbor. Atti R. Aooad. dci Linoei, 

Roma, 1914, 23, I., 113—119. 

Different organic acids in aqueous solution or in prosonce j 
, of water, in large fluskB filled with oxygen were subjected I 
to prolonged exposure to sunlight. Among the reaction 
products were detected : formic acid from acetic acid ; 
formaldehyde and carbon dioxide from glycollic acid ; 
carbon dioxide from oxalic acid (a 2 per cent, solution was 
completely oxidised in 7 months); carbon dioxide, 
formaldehyde and acetic acid from malonio acid ; carbon 
dioxide, ae taldehyde, acetic and propionio acids and 
glyoxal from succinic acid ; carbon dioxide, formaldehyde, 
and glyoxal from glyceric acid; carbon dioxide and 
formic acid from saccharic acid; salicylaldehydo, the 
dihydrocoumarin of Dyson, and salicylic acid from 
ooumarin ; formio acid, nonylic acid and other lower 
fatty acids, azelaic acid, and dihydroxysteario acid 
(m. pt. 133° C.) f-om olcie acid.—A. 8. 

Arsenic compounds ; A new class of aliphatic -. F. 

Fischer. Annalen, 1914, 408, 100—117. (See alao*fchis 

J., 1913, 549.) 

Pitre behenolic acid was heated with 1£ times its weight 
of arsenic triohloride to 140° C. for 0 hours. The excess 
of arsenic trichloride was removed by distillation under 
reduced pressure, or the mixture obtained was dissolved 
in ether and shaken with water. The prodnot was con¬ 
verted into chlor. arsinosobehfcnolio acid bv dissolving 
the ethereal residue in strongly oooled N /1 potassium 
hydroxide solution. The alkaline salt was decomposed 
by hydrochloric acid and the o ; ly arsenic compound taken 
up with ether. Prepared in this way the substance 
was mixed with some behenolic acid which could be removed 
to a great extent by cooling to —60° O. Chkirowshioso- 
behenolio acid undoubtedly oontains the grouping 
—C(AsO): CC1—. The neutnri solution of the potaagkim 
.salt can be.keptjfor a few hours, but in the presentti of 


exoess of alkali, decomposition readily takes nlaoe with the 
production of potassium arsenite and behenolio acid. The 
free acid was methylated, treated with bromine and 
then with water, when the methyl ester of ohlorobehenol- 
arsinic acid was produoed. The corresponding aoid 
prepared through the strontium Balt had the composition, 
U,j,H 44 0 5 AsC 1, and was fairly stable when heated with 
aqueous alkaline solutions.— F. Shdn. 

Patents. 

Tobacco leaves ; Process of bleaching -. T. Oelenheinr, 

Karlsruhe, Gormany. U.8. Pat. 1,080,306, Fob. 3, 1914. 
The leavos arc treated with water at a temperature of from 
75 3 to 100° C'., and then subjected to the action of an 
aqueofts solution containing hydrogen peroxide and 
ammonia.—W. P. R. 

V'maturated aliphatic hydrocarbons ; Treatment of mixtures 

containing -. E. (\ R. Marks, London. From 

K. I. du Pont do Nemours Powder Co., Wilmington, 
Del.. U.S.A. Eng. Pat. 29,901. Dec. 30, 1912. 

She Fr. Pat. 453,105 of 1913 ; this J., 1913, 767.—T. F. B. 

Vnsaturated aliphatic hydrocarbons ; Separation of -. 

E. (!. R. Marks, London. From E. 1. du Pont de Nemours 
Powder Co., Wilmington, Del., U.S.A. Eng. Pat. 29,902, 
J)ec. 30, 1912. 

See Fr. Pat. 453,164 of 1913 ; this J., 1913, 707.—T. F. B. 

Monochlorhydrin • Production of - . H. Wado, London. 

From Spr ngstoffwerke R. Nahnsen und Co., A.-G. 
Hamburg. Germany. Eng. Pat. 15.093, June 30,1913. 
See Ger. Pat. 269,657 of 1912 ; this J., 1914, 278.—T. F. It. 

Glycollic arid esters of 2-phe.nylquinoli m- 4-ca rboxylic acid. 
0. Zollner, Charlottenburg, Assignor to (them. Fab. 
auf Action, vorm. E. Sobering, Berlin. U.8. Pat. 
1,086,881, Feb. 10. 1914. 

See Eng. Pat. 16,483 of 1913 ; this J., 1913,1128.—T. F. B. 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

Colour photography. R. Fincher, BerlinStogiiti, Germany. 
Eng. Pat. 2562, Jan. 31, 1613. Under Int. Conv., 
Feb. 6, 1912. 

See Ger. Pat, 253,335 of 1912; this J., 1913,47.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Acidi from niiroceUuloar manufacture ; Sourer of error in 

the analysis of mute -. T. Chandelon. Bull. Son. 

Chim. Belg., 1914, 28, 58—62. 

By either the method of Lunge or of Grieshoimer (Chem. 
techn. Untersuohungsmethoden, Aufl. 6, I., 407) the 
nitric and nitrous acids are determined together; the 
nitrous acid is then found by titration with permanganate, 
and the nitrio aeid by difference. Oxalio acid which 
may be present in small quantities as an oxidation product 
of cellulose, would cause high values for nitrous acid and 
low values for nitric aoid to be obtained. It would 
accumulate in repeatedly used baths, and render a 
correction neoessary. It may be determined by neutralis¬ 
ing the acid with ammonia, boiling until nitrous acid is 
destroyed, and titrating in the cold with permanganate. 

-O. E. M. 

Exploeivte in coal mines. Chem. Trade J., March 14,1614. 
[T.R.] 

An amending Explosives in Coal Mines Order (No. 178) 
adding to the new list of permitted explosives certain 
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explosives which have passed the Rotherham Test, has 
been issued by the Home Secretary. The names and 
composition of the new explosives are as follows:— 



Parts by weight. 

Ingredients. 

Not mom 
tha i 

Not less 
fchau 

Btllite No. 4 (Lancashire Explosives Com¬ 
pany, Ltd.) 


1)4 

Nitrate of ammonium . 

68 

JH-nitro-benr.ol. 

15 

13 

Chloride of sodium . 

21 

19 

Moisture. 

1 

— 

Faversham Powder No. 2 (Cotton Powder 
Company, Ltd.) 



Nitrate of ammonium . 

48-5 

45-5 

Nitrate of potassium . 

Tri-nitro-tofuol . 

25 

23 

11 

9 

Chloride of ammonium . 

19-5 

17-5 

Moisture. 

1 


Kent Powder (Cotton Powder Company, 
Ltd.) 



Nitro-glyoerine. 

25 

23 

Nitrate of iJotassium . 

33*5 

30-5 

Wood-meal (dried at 1(H)" C.) . 

.11 

28 

Oxalate of ammonium. 

11 

0 

Moisture . 

0 

3 

Monarkite (Kynoeh-Arklow, Ltd.). 



Nitro-glycerine. 

11 

11 

Nitro-eotton .. 

0-5 

_ 

Nitrate of ammonium . 

61 

48 

Nitrate of sodium. 

8-5 

0*5 

Chloride of sodium. 

26 

23 

Starch . 

f, 

3 

Mineral Jelly . 


1*5 

Moisture. 

2 

0 

Monobel No. 1 (Nobel’s Explosive Com¬ 
pany, 1 'Ltd). 



Nitro-glycerine. 

0-5 

7*5 

Nitrate of ammonium . 

70 

66 

Wood-meal (dried at 100 C.). 

0 

7 

Chloride of sodium. 

JO 

14 

Moisture. 

2 


Swale Powder (Cotton Powder Company, 
Ltd.) 



Nitro-glyccriue. 

20 

18 

Nitro-eotton . 

1-5 

0-5 

3 

Tri-nitro-toluol. 


Perchlorate of potassium. 

Wood-meal (dried at 100 C.) . 

.‘18-5 

36-5 

10 

8 

Oxalate of ammonium. 

20 

27 

Moisture. 

2 


—-— — __ — . 

— 

-- 


The usual stipulations are made in each cose as to 
quality, markings, packing, etc. (Seo also this J., 1914, 
103.) 


ihc of the “ Mammoth-pump ” in chemical industry. 
Mcerbaclu See I. 

Patents. 

Nitration of cellulose or its derivatives by means of nitric 
acid vapours. Deutsche Celluloidfabrik. Ger. Pat. 
269,240, Feb. 10, 1912. 

The cellulose is expoaod to nitric acid vapour in a high 
vacuum at a temperature not exceeding 50° C. Uniform 
products of any desired nitrogen content can, it is stated, bo 
obtained with quantitative yields.—A. S. 

Explosive priming compositions. C. Claossen, Berlin, 
Eng. Pat. 6057, March 11, 1913. 

See Fr. Pat. 455,369 of 1913 ; this J., 1913, 960.—T. F. B. 


XXIII.—ANALYTICAL PROCESSES. 

Mechanical precipitation in ths determination of sulphuric 
acid, sulphates, calcium and potassium. L. Ledoux. 
Bull. Soc. Chim. Belg., 1914, 28, 51—52. 

Potassium is first precipitated as the ohloroplatinate. 
This is dissolved in 150 o.c. of water, 5c.c. of concentrated 


hvdrochlorio acid, is addod in the shakor and 0-5 grim 
of ohomically pure magnesium. The agitation is con¬ 
tinued, with 20 c.c. of concentrated hydrochloric acid, 
for 30 minutes. The reduced platinum is filtered off. 
washed, and ignited.—O. E. M. 

Nitrites; Detection and determination of - by means 

of diphenyWe.nzidine. M&rqucyrol and H. Muraour. 
Bull. Soc. (’him., 1914, 15, 180-197. 

The authors confirm Wioland (Her., 1913, 46, 3296) that 
in the diphonylamine reaction for the doteotion of nitrites 
and other oxidising agents the first stop in the production 
of the blue colour is the formation of diphonylben/.idine, 
which is then converted by the oxidising agent into a 
qninonoid derivative, the principal constituent of the blue 
solution. Diphenylben/.iuino is hence a much morn 
delicate reagent for nitrites than diphenylamino. It may 
be prepared by adding a solution of 8 grms. of diph^nyl- 
amine in 20 c.c. of acetic acid to 50 c.o. of sulphuric acid 
(sp. gr. 1-842) previously diluted with 150 c.c. of water 
and cooled. To this mixture a solution of 4-7 grms. of 
sodium bichromate iu 200 c.c. of water and 29 c.c. of 
sulphuric acid (1:4) is added, constant stirring being 
maintained for about five minutes. The liquid is added 
to 100 c.o. of sodium bisulphite solution (sp. gr. 1-231) 
and 400 c.c. of water and the mixture heated on a water- 
bath until tho dark green precipitate first formed changes 
! to a light brown. After cooling, tho precipitate is filtered 
off, washed with water and aloohol, dried, and the 
1 diphenyl benzidine extracted with boiling toluene. A 
yield of about GO iter cent, of the theoretical is obtained. 

-J. A. 

(topper, cobalt, anil nickel: A new reaction for -. 

(i. Malatosta and E. l)i Nola. Boll. Chim. Farm., 1913, 
52, 819—823, 855—860. Chain. Zentr., 1914, 1, 820— 
821. 

The miction of copper with 1.2-diaminoanthraquiuone-3- 
Hulphonic acid, described by Uhlonhuth (this J., 1910, 
1085), is intensified by addition of ammonia, and the 
reagent can also be used for the detection of oobalt and 
nickel. All three metals give a blue colouration or pre¬ 
cipitate with the reagont: on addition of exoess of 
ammonia tho bluo colour is intensified in the case of 
copper and cobalt, but changed to rod in the case of 
nickel. Tho colourations due to cobalt and copper may 
bo distinguished by adding ammonium chloride: there 
is no change in the oase of cobalt, but with copper, the 
colour changes to red. In presenco of ammonia 0-0000002 
grm. Co or 0 000005 grm. Ni in 1 c.c. can he dotectcd.— A.S. 

Nickel; Colourimelrie determination of -. V. Lindt. 

Z. anal. Chom., 1914, 53. 165-172. 

The red colouration produood whon an ammoniaoal 
nickel solution is treated with potassium thiocarbonato 
solution is compared with that produced under similar 
conditions by a solution containing a known amount 
of nickel. The solution to be tested and tho comparison 
solution are both diluted with dilute ammonia to a volume 
of 20 c.o. and treated with 0-5 c.c. of a 4 per cent, potassium 
thiocarbonato solution. Tho nickel-concontration should 
bo'between 0-017 and 0-012 mgrm. nor c.c., and the 
thiocarbonato solution employed must do not more than 
7 days old. Metals of the hydrogen sulphide group, 
and manganese, cobalt, and zinc should not be present. 

-W.P.S. 

Selenium ; Oravimelric determination of -. J. Meyor. 

Z. anal. Chom., 1914, 53, 145—154. 

Solutions containing selenium lose appreciable quantifies 
of selenium dioxide by volatilisation when evaporated on 
the water-bath; tho loss is vory considerable when froe 
hydrochloric acid is present and may, by repeated evapora¬ 
tion of the solution with hydrochlono aoid, amount to 
upwards of 80 per cent, of the weight of the selenium. 
Tno addition of potassium or sodium ohloride does not 
prevent this loss. To determine selenium in a nitrio aoid 
Bom ion by reduction to the metal, the solution should be 
neutralised with ammonia, then rendered slightly add 
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with hydrochloric acid, and the boiling solution 
with hydrazine hydroxide solution. The flask in; 
the reduction is carried out should be provided 
safety-bulbs containing water in order to retain fine p§| 
of selenium which escape from the flask with tho evi 
gases.—W. P. 8. 

Mineral waters; Determination of gaseous hydrocarbons 

dissolved in [ natural |-. E. Hauser. Comptoe rerpi, 

1914, 168, 634—637. 

A known volumo (V) of tho wator is rendered alkalind, 
in order to fix tho acid gases, and then shaken for 16 
mins, with about tho same volume ( v) of air. A test for 
methane, otc., may then bo mado by applying the com¬ 
bustion method to tho resulting gas; further, from 
Henry’s law, the volume ( z ) of gaseous hydrocarbon 
originally dissolved in tho volume (V) of water is given by 


where w and w x represent the volumes of combustible gas 
obtained from the same specimon of water by two succes¬ 
sive extractions with air in tho manner already described. 
For waters containing very small amounts of dissolved 
hydrocarbons only one extraction is necessary. Tho 
maximum and minimum values of x are then given,, 
respectively, by 
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Nickel sulphide and cobalt sulphide. Thiel and Gossner. 


Determination of tita?iium and vanadium in iron alloys. 
Konig. See X. 


Patents. 


Density of gases ; Apparatus for measuring the -. K. 

W Bomhard and G. Konig. Ger, Pat. 269,862, Feb. 23, 
1913. 

The density is measured by determining the power required 
to set a device in rotation or other motion, in the gas; 
or two sim lar devices may be set in motion, one in the 
gas and the other in air, and tho density of tho gas calculated 
from the ratio of the power required in the two oases. 
In the ap|>aratuB described two tubular members are 
mounted loosely on a hollow shaft and are caused to revolvo 
at the same time, one in the gas under examination and 
'the other in air, by a cross-pieco connected with the shaft 
and mounted so that it can rotate. According to the 
relative resistance offered by tho gas undor examination 
and by tho air, one member revolves faster than the other, 
thus causing tho cross-piece to rotate. The latter is 
connected with a i>ointor which moves over a scale.—A. S. 

Method of treating [preparing for testing ] Portland and 
similar cement. U.8. Pat. 1,086,977 See IX. 


The method has been applied to the determination of tho 
solubility of methane in water, with results intermediate 
between those obtained by Bunsen and by Winkler.—J. It. 

Determination of asphultum in dark petroleums. Holde. 
See 11a. 

Examination of iron gall inks. XII. Apparatus for 
extraction with ethyl acetate. Kompf. See IV. 


Microscopical examination of jmper. Kollmann. See V. 

bait s 
See 


Trade Report. 


Patent Law. Resolution of Association of Chambers of 
Commerce. 

The Association of Chambers of Commerce of tho United 
Kingdom, at its annual meeting on March 11th, passed 
the following resolution, submitted by the Manchester 
Chamber: — 

“ That in view of the fact that Mr. Justice Parker’s 
comments in Hatschok’s case in the year 1909 as to 
the extent of the onus devolving upon any applicant 
who Books revocation of a patent for non-working under 
Section 27 of tho Patents and Designs Act, 1907, have 
deprivod the section of its effectiveness, this association 
urges upon the Government to amend the rules in such 
terms as will place the burden of proof on the patentee, 
while adequately safeguarding him from vexatious and 
I frivolous applications—an effect which was the object 
j of those who drafted the Act of 1907 ; and that a deputa- 
j cion bo appointed to interview the President of the Board 
of Trade on tho subject.” 


Assay of zinc by ferrocyanide methods. Report of Arsay 
Sub-Committee of Australasian Inst. Min. Eng. 
Determination of zinc by ferrocyanide in acid solutions. 
Williams. See X. 

Applications of the method of determining the difference 
in the melting points of glycerides and their fatty acids. 
Bomor. See Xll. 

Determination of free caustic alkali in commercial .Soda 
com'fmLnds and soaps by the barium chloride method. 
Kling and others. See XII. 

Detection of ethyl and methyl alcohols. Bl&nksma. See 
XVIII. 


Determination and significance of ammonia in milk. 
Tillmans and others. See XIXa. 

Formaldehyde ; Detection of small quantities of ——- by 
means of fuchsin-sulphurous acid-hydrochloric acid. 
Fincke. See XX. 

Source of error in the analysis of waste acids from nitroc*Hjjpee 
manufacture, Chandelon. See XXII, 


; Book Received. 

] Chemistry and its Borderland. By Alfred W. 

1 Stewart, D.Sc., Lecturer on Organic Chemistry in the 
Queen’s University of Belfast, etc. Longmans, Green 
and Cp., 39, Paternoster How, London, Hew York, 
Bombay, and Calcutta. 1914. Price 6s. net. 

This volume (8 by 5$ ins.) contains frontispiece, 306 
pages of subject-matter, with 11 illustrations and 2 plateB 
and an alphabetical index of subjects. The arrangement 
of the text iB on tho following lines :—1. The ramification 
of chemistry. II. The allies of chemistry among the 
sciences. III. Relations between Chemistry and Industry. 
IV. lmmuno-chemistry and some kindred problems. V. 
Colloids and the ultra-microsoope. VI. The work of tho 
spectroscope. VII. Chemistry in space. VIII. The inert 
gases and their place among the elements. IX. Radium. 
X. Niton. XI. Transmutation. XII. Nature of the 
elements. XIII. Chemical problems of the present and 
future. XIV. Methods of ohemioal research. XV. 
Organisation of ohemioal research. Appendix A. Scheme 
for better utilisation of the research oapacity of the 
country. B. Regulations for scholars, fellows, and 
grantees of the Carnegie Trust for the Universities of 
Sootland. C. Regulations for scholars and bursars of the 
Royal Commission for the Exhibition of 1661, 
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OfQeial Notice. 

HEAT TEST COMMITTEE. 

The Departmental Committee of the Home Office, having 
submitted ite first report, is now prepared to examine 
any supplementary test or tests which may be submitted, 
and asks if any members of this Society have any test which 
they are disposed to put forward. Up to the present, 
the Committee has received no suggestions in regard to 
a supplementary test of explosives containing nitro¬ 
glycerin. Communications should be addressed to 
Major H. Coningham, Secretary of the Committee, Home 
Offico, Whitehall, S.W. 


London Section. 



Meeting held at Burlington How , on Monday, March 2nd, 
1914. 


PROP. W. R. HODOKINSON IN THE CHAIR. 

BLASTING GELATINE: SOME NOTES AND 
THEORIES. 

BY W. A. HARGREAVES, M.A., B.C.K., F.T.C., 

Chief Inspector of Explosives, South Austialia. 

Blasting gelatine is the most powerful explosive in general 
use for mining purposes, and it forms a base for a general 
class of high explosives called gelatines.” It is officially 
defined as consisting of nitro-cotton, carefully washed 
and purified, combined with thoroughly purified nitro¬ 
glycerin in such proportions that the whole shall be of 
such character and consistency as not to be liable to lique¬ 
faction or exudation, and with or without calcium or 
magnosium carbonate not exceeding two parts by weight 
in every 100 parts by weight of the finished explosive. 
In actual practioe blasting gelatine consists only of nitro¬ 
glycerin and nitro-cotton. 

The ordinary process of manufacture is t-o add to nitro- 
cotton of known gelatinizing power the calculated quantity 
of nitroglycerin in the cold and tnix roughly by hand ; 
then after standing for some hours the tomjicrature is 
raised and more complete incormiration is made, usually 
in a mixing machine. Since different lots of nitro-cotton 
may appear to have different platinizing powers and sinoe 
the tendency to exudation of nitroglycerin from the finished 
blasting gelatine appears to depend in some wav on tho nitro- 
cotton, manufacturers have used varying |>ercentagea of 
nitro-cotton which have been as low as 7 jior cent., and as 
high as 9 per cent, in blasting gelatines brought to South 
Australia. 

Over 14 years’ experience as an Inspector of Explosives 
has shown me that manufacturers, even the best, have not 
been able to arrive at a definite quantity of nitro-cotton 
to use, and also have not been certain of producing every 
time a blasting gelatine that will oomply with the official 
definition given above. So far as nitroglycerin is concerned 
there has Deon no trouble for many years, owing to the 
fact that it is a homogeneous liquid and can bo thoroughly 
washed free of all the impurities which are liable to make 
it unstable. In the case of nitro-cotton the difficulties 
are great, owing to its physical condition, and there is 
always the possibility of small impure particles remaining 
in the cotton surrounded and protected from the washing 
liquid by the colloidal matter of which the nitro-eotton 
is composed. The particles may be only the size of pin 
points, but they may serve as oentres of instability, so that 
when the blasting gelatine is subsequently submitted to 
the " heat test ” a low result may be obtained. It is 
quite a oommon experience in the case of blasting gelatine 
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has been eondemnod on account of low heat test 
that ono portion of a cartridge will give a low test, 
when other parts of the same cartridge may pass the test. 
Apfert from the difficulty of low test, which oan be minim¬ 
ised by extra care in tho preparation of the oollodion ootton. 
there is also the more common trouble of exudation of 
njjfcoglyeerin. This, indeed, may be regarded as tho ohief 
difficulty that manufacturers have to faoe, for no brand of 
blasting gelatine imported to Australia is free from liability 
to e*ude nitroglycerin when subjected to the trials of tho 
voyage and the storage after arrival. Time after time 
shipments of blasting gelatine have to bo condemned, 
wholly or in part, on account of this exudation. 

It* is evident, therefore, that either the true nature of 
blasting gelatine has not been understood or else the means 
of avoiding this defect have not been known. The usual 
and accepted remedy has been to inorease the proportion 
of nitro-cotton, but this is open to several grave objections. 
In tho first plaoe, if the jiercentage of nitro-ootton is too 
high the risk of getting a low heat-test explosive is in¬ 
creased; secondly, the blasting gelatine is likely to be 
insensitivo to detonation by tho ordinary No. 6 detonator; 
thirdly, the balanoe of oxygen is likely to be upset, so that 
owing to the reduoed percentage of nitroglyoerin the 
generation of carbon monoxide is increased ; and fourthly, 
tho oost of the oxplosivo is greatly increased. Tho last is 
by no means the loast important from a manufacturer's 
point of viow. 

To find what is the roal nature of blasting gelatine is, 
therefore, a problem of importance. Direct experiment 
and observation can teach much, but tho difficulties of 
arriving at knowledge bv pure deduction are very meat, 
and ono is perhaps justified in oreoting on the foundation 
of a few otwerved facts an hypothesis which can bo tested 
by subsequent observations and experiments. As my 
hypothesis has stood the test of four or five years’ careful 
observation by those who aro well Qualified to form an 
opinion, I am now publishing it in tne hope that it will 
help manufacturers to ovorcome some of their difficulties, 
and that it will be of assistance to those who, like myself, 
frequently have the grave responsibility of dealing with 
explosives which do not completely satisfy tho official 
definition referred to above. 

The theory is that blasting golatine, instead of being 
a solution of a small quantity of nitro-ootton in a relatively 
large quantity of nitroglycerin, is in reality a colloidal 
solution of a certain quantity of nitroglyoerin in nitro- 
ootton intimately mixed with some freo ungelatinizod 
nitroglycerin. 

Biitschli has described a hydrogel as having a fine 
webbed micro-structure. This description has not been 
unanimously endorsed, but it oonveys an idea of the 
mochanicarcondition of a jelly which explains some facts. 
Assuming for tho present that a hydrogel has some suoh 
structure, it may take up in the meshes proportions of 
water whioh will vary with the size of the meshes, with the 
size of the threads or fibres constituting tho structure, and 
possibly with tho nature of those jelly ** fibres,” their 
[K>war of adsorption, etc. It has been shown that siUoio 
acid and other colloidal substances may bo obtained with 
varying amounts of water of hydration. It may be 
assumed that a similar thing occurs in tho o&se of blasting 
gelatine, where a solution of nitroglyoerin in nitro-ootton or 
vice versa produces a gel having apparently the properties 
of a finely webbed structure, whion adsorbs or otherwise 
entangles liquid nitroglycerin in the meshes. The pro¬ 
portion of nitroglyoenn so held will vary chiefly with 
the size of the meshes and the size of the filaments or 
“ fibres ” of the gel. Henoc blasting gelatines apparently 
similar in all outward respeots may bo obtained with 
varying ratios of nitro-ootton to nitroglyoerin and they 
may lose varying quantities of nitroglyoerin by exudation 
wRfcJst making any apparent change in the appearance 
of the jelly. We hare assumed that a portion of the 
nito^jlyoerm 1ms “ dissolved ” in the nitro-cotton. As 
thisVnot quite the same thing a# a chemical combination, 
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the quantity of nitroglycerin so dissolved will be 
to some amount of variation without making much shtftte 
in the appearance of the jelly. Assuming that a gwro 
quantity of a oertain nitro-cotton can “ dissolve ” a certain 
ouantity of nitroglycerin, but that owing to mode of tfcanu- 
facture it has dissolved or combined with a lees quantity 
and formed a jelly of quite satisfactory appearance, then 
it is reasonable to suppose that the nitro-cotton will go on 
f * dissolving ” more nitroglycerin at a diminishing rate 
till it is saturated. The saturation point will probably 
depend on the temperature and on climatic conditions. 
There will, however, be a difference in this action from the 
original solution in so much as, while in the first instance 
nitroglycerin is in contact with nitro-cotton, now nitro v 
glycerin is in contact with a jelly, and owing to the physical 
nature of this jelly in impeding contact of nitroglycerin 
with the nitro-cotton unacted upon or not saturated, the 
final stages of solution will be very alow, and only likely to 
occur on prolonged storage of the explosive. It scorn h 
reasonable to suppose that if a manufacturer has calculated 
a quantity of nitro-cotton based on its observed gelatinizing 
f>ower as determined in the laboratory, but that owing to 
the fact pf exudation having occurred with a similarly made 
blasting gelatine, he is tempted to increase the percentage 
of nitro-ootton, it may happen that on prolonged storage 
the whole or almost the whole of the free nitroglyoerin 
goes into solution. The result is that there is produced , 
a blasting gelatine which is cither wholly a jelly or is such 
that the minuto particles of free nitroglyoerin in Ihe 
interstices are far apart and separated by walls of jelly. 

The sooond part of my hypothesis is that in blasting 
golatine the explosive wave following detonation is trans¬ 
mitted by the free nitroglycerin, and only imperfectly 
or not at all by the jolly. If there is no free nitroglyoerin 
or the particles of it are too far apart, the blasting gelatine 
becomes “ insensitive.” It lias been shown by Dr. Comcy 
and others that the nitroglycerin contained in 75 per cent, 
dynamite transmits the explosive wave at a velocity of 
between 6,000 and 7,000 metroB per second, and nitro¬ 
glycerin in an iron tube of large enough bore will give a 
rate of over 7,000 metres per second, but for a 10 per cent, 
dynamite the rate is only 2,000 metres per second, which 
is about the rate for gelignite unless the wave gets a 
greater impetus from the explosion of a dynamite primer 
Even then tho wave slows down as it progresses, inversely 
as tho percentage of nitroglycerin in tho gelignite. It 
appears therefore, that if the amount of free nitroglycerin 
in a gelatine is small, and the particles are far apart, or the 
connecting threads or surfaces have small sectional area, 
or if there is no free nitroglycerin at all, the rate becomes 
that of tho jelly itself. From its physical nature it presents 
a buffer to tho initial shook anu deadens tho subsequent 
wave. Hence the blasting gelatine in these circumstances 
is “ insensitive ” and inert and requires a stronger deton¬ 
ator or even a primer to get proper explosion. Such 
blasting gelatines are condemned by the miner and arc 
dangerous to use on the score of misfires and incomplete 
detonation producing noxious gases, and are wasteful 
in failing to do the required work. The hypothesis there¬ 
fore explains some facts which are common knowledge, 
namely that some gelatineB on prolonged Btorage become 
insensitive, that tho harder the jelly tho more likely it is to 
be insensitive, and such gelatines "require more powerful 
detonators than those in common use, and even then 
may not give satisfactory explosions. 

Mr. C. Napier Hake, late Chief Inspector in Victoria, 
made tho observation that if an insensitive gelatine is 
M remade ” by mixing it with a large percentage of a fresh 
batch of gelatine, it will infect the mass and the re-made 
blasting gelatine will soon undergo change and become 
more or less insensitive. This is explained by the above 
hypothesis, since tho free nitroglyoerin of the now batch 
ife added not to nitro-ootton but to an existing jelly having 
probably excess of nitro-ootton, and Hie initial trouble 
is perpetuated because the geUtinisation at the time of re¬ 
making is thus interfered urcth, and goes on slowly during 
Storage, and in the end the particles of free nitroglycerin 
are either separated too far apart or are absent altogether. 

The theory assumes the fact of there being free nitro¬ 
glycerin in blasting gelatine. It ia difficult to get direct 
proof of tbfc, tat A fa obvious that, tinoe liquid Vtro- 



nitroglyoerin iB not chemically combined with the nitro- 
cotton. Neither could the nitroglycerin which is thus- 
removed have been in solution, or in the collodial state. 
Hake haB shown (this «T., Sept. 15th, 1905) that porous 
wrappers will cause exudation even in tho oase of blasting, 
golatines that show no tendency to exude when in ordinary 
wrappers. The probability is therefore, that there is gener¬ 
ally some nitroglycerin in the “ free ” or liquid state in tho 
explosive. If the free nitroglycerin is near the limit, the 
tendency to exudation will be greater than when tho nitro¬ 
glycerin is smaller in quantity. 

A sponge can take un a certain amount of water, but 
if the quantity is near the extreme limit, slight conditions 
such as gentle pressure will cause some of the water to drip 
out. By continued pressure all water, but that adsorbod on 
tho fibres of the sponge, can be removed, and even then 
more water may bo removed by contact with blotting paper. 
Further, the finer the meshes of a sponge and the greater 
the surface of the fibres, the greater the amount of water 
adsorbod, and the loss is likely to drip out; so also with 
the blasting gelatine the more complete the jelly tho loss 
free nitroglycerin is likely to exude. On the hypothesis 
that the jelly itself is made by solution of some nitro¬ 
glycerin in nitro-cotton, the more jolly formed in this way 
within limits, the more free nitroglycerin will be adsorbed, 
and the less enmeshed or entangled nitroglycerin there 
will he, and hence the less tendency to exudation. Tho 
particles or “ fibres ” of the jelly being “ wetted ” by 
nitroglycerin by surface action or capillary attraction, tho 
froo nitroglycerin can flow or move through the jelly. 
Supposo the surface of tho cartridge is in contact with 
hlotting paper or porous wrappers, the flow of nitroglycerin, 
can contmuo in the meshes of tho paper. The same sort of 
action occurs at the fold of the cartridge paper, whore one 
thickness of paper overlaps the margin of the first fold, form¬ 
ing a small longitudinal tube attached along one side to the 
gelatine. The flow of free nitroglycerin is “ attracted ” 
by capillary action into this tube. ThuB many gelatines 
show a line of free exuded nitroglycerin along the fold, and 
exudation does not proceed any further. Again, if this 
flow is checkod by placing an impervious layer round the 
outside of the cartridge, exudation may be stopped or at 
anv rate considerably reduced. Such a layer might bo 
obtained by tho action of a coagulant on tho jelly of the 
cartridge. Absorbents of the nature of French chalk are 
apt to increase the capillary attraction, although they 
soak up the exuded nitroglycerin for a time, but substances 
like magnesium oxide appear to coagulate the jelly surface 
and thus check exudation. It may bo possible to find a 
surface coagulant which will effectively stop exudation. 
Blasting gelatine exuding badly has been placed in fresh 
wrappers and in a fow days’time exudation has boon as bad 
as ever, but if the cartridges were dusted with light mag¬ 
nesium oxide before they were placed in fresh wrappers, 
in some instances there has been practically no further 
exudation for several weeks. In tho meantime the 
explosives could bo put to their legitimate ubg. 

The theory of the constitution of blasting gelatine has 
already rendered great assistance in elucidating the 
jxirplcxing behaviour of golatine explosives. 

The extent of exudation that occurs at any given time 
with different cartridges, possibly of the same lot of blasting 
gelatine, may vary considerably. To have ready means of 
reference various scales have been proposed, but the ono 
adopted in South Australia consists of five degrees based 
on actual cartridges. According to the theory wo assume 
that excessive exudation represents an unbalanced 
explosive, and that probably gelatiniz&tion has not been 
complete. Acting on this assumption, one favours lengthy 
storage under observation of such an explosive, and it 
frequently happens that when it is subsequently re-wrapped 
so as to remove the exuded nitroglyoerin, no further 
exudation takes place. It sometimes happens that 
re-wrapping is unnecessary, the exuded nitroglycerin 
having been re-absorbed, possibly by capillarv action, by 
the stronger gel produced by the secondary gektimzation. 
On the other hand, if suoh material is maced in new 
wrappers at first there ia every probability of further 
exudation taking place before the secondary gelatinization. 
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has made any progress, and the condition of the explosive 
may fee soon uuau it was at first. In these circumstance 
re-wrapping is not recommended unices the material is 
to he consumed at once. 

In his report on the “ Composition of the Gases caused 
by blasting in mines ” (see this J., 1911, 447, 1281), E. A. 
Mann has drawn attention to the faofc that unaltered 
fragments of nitro-cotton can be seen in blasting gelatine. 
He further says that the general experience in Western 
Australia is that an explosive which, on landing from 
Europe, is soft and plastic, will after a lengthy storage in a 
magazine become stiff and more rigid to the touch, while the 
oommon experience is that such explosives explode only 
under excessive stimulus, and arc very apt to leave unex¬ 
ploded portions in the bottom of tho bore holes in mines. 
This is also the experience in South Australia. I suggested 
to Mr. Mann that the theory outlined above would explain 
these phenomena, and his study of tho question led him to 
believe that it was a “ rational and convincing explanation 
for some of tho problems involved.” 

8. Soddyin “Arms and Explosives” (February, 1912), 
referring to the decrease of sensitiveness of gelatines on 
prolonged storage, gives the results of load block tests, 
which showed that blasting gelat ine with a No. 6 detonator 
which gave a volume of 570 to 000 c.c. when first tested, at 
the end of twelve months’ storage gave only from 420 to 430 
c.c. On repeating the experiments with No. 7 detonators 
all gave normal results. He sees in tho theory I have 
suggested an explanation of these results. It Beems to me 
that Boddv’s results might be explained as follows. 
Assuming that during manufacture tho usual plan was 
followed, by which a preliminary mixing of the nitro- 
cotton and* nitroglycerin would be made, an imperfect 
gel would be produoed. On standing overnight the excess 
of nitroglycerin would slowly act on the already formed 
gel and somo enclosed nitro-cotton, and at the final mixing 
more action would take place, but in would not be so 
complete as it would have been, had the nitroglycerin been 
thoroughly incorporated with tho nitro-cotton in the first 
instance. The reaction would continue Blowly when the 
explosive was put in store for twelve months. If onough 
nitro-cotton had been used to prevent exudation at tho 
time the explosive was sent out from the factory, it would in 
reality have too much nitro-cotton and consequently all 
the free nitroglycerin would be turned to the gel form, 
or at any rate the remaining particles of free nitroglycerin 
in the “ meshes ” of the gel would be too small in number 
or too far apart to transmit the explosive wave set up by 
the No. G detonator at sufficient velocity to get complete 
detonation. A No. 7 detonator, on the other hand, might 
give sufficient stimulus to roach from one particle of 
nitroglycerin to another and so normal results would 
be obtained. 

In this connection it is interesting to revert to Comey’s 
experiments on rate of detonation. In determining the 
rate with nitroglycerin, when J inch bore glass tubes were 
used for holding tho nitroglycorin, tho explosive wave 
was not transmitted. The column could only be detonated 
for a few inohes from tho detonator. The velocity of 
detonation when | inch glass tubes were used was only 054 
metres per second, while with 1 inch light sheet iron tubes 
two kinds of explosive wave were obtainod, one with a 
velocity of only 1451 metres, while the other was about 7090 
metres, which is comparable with tho rate given by nitro¬ 
glycerin in No. 1 dynamite. With wrought iron tubes of 
1 $ inch diameter a 24 grain cap gave a velocity of 8527 
metres whilo a 12 grain can gave only 2019 metres. Where 
paper tubes were used toe rate was lower probably on 
account of the smaller confinement of the nitroglycerin 
charge. Applying the theory, we see that if the particles 
of free nitroglycerin are in continuous “ threads ” or 
surfaces sufficiently large in diameter or area and thickness, 
the explosive wave should bo transmitted in blasting gela¬ 
tine at a rate which would be directly comparable with that 
of nitroglycerin. If, however, the surfaces axe thinner or the 
threads finer, the rate would be leas, and may be interfered 
with and brought as it were to a lower octave of vibration 
by the buffer action of the gel. Two or more separate 
rate* of detonation may be obtained. 

When testing explosives imported into Western Australia, 
Mann found that some blasting gelatines gave rates of from 


3759»$o 4225, averaging 4063 metres per second, whereas 
oth^s-gave from 2400 to 2553, averaging 2457. The last 
figures suggest that very little free nitroglycerin remained 
in these blasting gelatines, or that such particles as 
remained were not in contaot, but were effectively soroenod 
by the intervening gol. 

Tho late W. R. Quinan was of opinion that a maximum 
rate of detonation implied a perfect detonation, wheroas 
an abnormally low rate donoted insensitiveness and pro¬ 
bably incomplete metamorphosis. In Amorioa generally, 
according to Soddy, a sharp detonation is preferred, which 
means a high rate of detonation. If one desires a lowor 
rate one uses some other explosivo than blasting gelatine. 
It is, therefore, now suggested that the blasting gelatine 
which has the most free nitroglycerin, has tho greatest 
rate of detonation, and that it is not the extra gelatinization 
whioh takes place on storage that makes a blasting gelatine 
inert, but the lack of free nitroglycorin. Consequently 
that blasting gelatine is tho boat which--* 

(1) Has the most free nitroglyoerin, provided that the freo 
nitroglycerin is so held by the gel (by adsorption or other¬ 
wise) that tho finished explosive is free from all liability 
to liquefaction or exudation ; and 

(2) Has all its nitro-cotton completely gelatinized, so 
that there will not be any reduction of tho amount of free 
nitro-glycerin on storage* by secondary gelatinization. 

The Question now arises as to what uso the manufacturer 
can make of the hypothesis. In my opinion it should at 
least Berve as the basis of carefully conducted experiments. 
In 1909 and 1910 I suggested to the representatives of 
several manufacturers that experiments should be carried 
out by thoroughly mixing in tho oold, nitro-cotton with 
quantities of nitroglycerin much short of the total required 
to form ordinary blasting gelatine, and then after gela- 
tinization, tho further quantities of nitroglycerin to make 
up tho total should bo mixed with the existing jelly. I 
also suggested that tho thoroughness of the preliminary 
mixing should be varied. My own experiments with 
wheat flour and water indicated that it is one thing to add 
water to flour, and a different thing to add water to a 
dough. Hence in determining tho water absorption of 
flour it is necessary by preliminary trials to ascertain 
approximately the amount of water required to make a 
standard dough, and then to make tho actual determination 
by adding the whole of the water to the flour in one opera¬ 
tion. This is not tho usual method, whioh is to add somo 
water and mako a dough ; if this douch is not the right 
consistency more water is added little by little until it is 
right. This gives a fallacious result because tho small lots 
of water being added in this way are addod to a dough, 
and remain a.s free water in tho interstices of the dough 
for a considerable time. Where the water is added ul 
at once every particle of flour gets its quotum of water 
before tho gel is formed. From analogy with the action 
of flour and water, assuming the presence of free (ungela- 
tinizod) nitroglycerin in blasting gelatine, the remedy for 
exudation is therefore not to arid more nitro-cotton, but to 
get a larger amount of gelatinization during the initial 
mixing of the nitro-cotton and nitroglycerin. To obtain 
this result more thoroughness is necessary in the pre¬ 
liminary mixing, and also immediate and thorongh 
working in a machine is required. I suggest that tao 
remedy for insonsitiveness is to reduce the Quantity of 
nitre-cotton and makeup for this by more complete mixing, 
especially in the preliminary stage. One of the manu¬ 
facturers took the matter up with enthusiasm. Thorn 
had been trouble on account of exudation. My suggestions 
respecting thoroughness of the initial mixing wore acted 
upon ana the result was a surprising sucoesa. It was not 
known here that any change in the method of manufacture 
had been made, but the improved quality of the blasting 
gelatine excited Questions and the reply was that u most 
of tho success of the last shipment is due to modified 
methods of mixing during manufacture, the benefit! of 
which were first brought to our notice by you.” 

Another manufacturing company dismissed the question 
with me in 1910, and subsequently made a ferial of feha new 
direct method of obtaining gelatinization. This /tar 
the company reports that “ at one time it was not thought 
possible to manufacture a satisfactory gelatine within* 
overnight standing and final hot gelatinization, but wsJhnvn 
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l/oen able for Home little time to obtain exceedingly good 
results by direct gelatinization after mixing nitroglycerin 
'with the nitro-ootton.” 

It is still too early to Bay that this modification in 
manufacture will cure the exudation trouble, but the 
results so far obtained are very encouraging. 

Di.scvs.ston. 

Mr. 0. W. Macdonald said that most manufacturers 
had probably tried experiments on the lines suggested 
by Mr. Hargreaves, but in the speaker’s opinion it was 
very difficult to arrive at any dofinito conclusion as to the 
influence of the temperature of gelatinisation and the 
time of incorporation on the liability of exudation; 
Pressure on the cartridges, increase of temperature, rapid 
alterations of temperature, humidity and previous froozing 
of the cartridge wore all factors likely to produce oxudation. 
As to the theory of free nitroglycerin, his own experience 
was that cartridges which wore freely exuding had not a 
higher velocity of detonation than cartridges from tho 
name batch which were not exuding, so he could not agree 
with the author’s view that the increase in the collodion 
cotton content was associated with a fall in the heat test. 

Dr. E. Wktskoff held that the sensitiveness of blasting 
gelatin was largely controlled by the phyBioal Btate of the 
explosive. A blasting gelatin which contained a small 
amount of nitro-ootton was loss olastio than blasting 
gelatin which contained a largo amount of collodion cotton, 
and the propagation of tho explosive wave in a material like 
blasting gelatin was very greatly counteracted by the 
elasticity of the substance itself. He had proved that 
point by adding to blasting golatin which contained Bay 7 
per cent: of collodion cotton (perhaps tho lowest practical 
limit to whioh it could be made), a comparatively small 
amount of camphor, which had no other offeot than making 
the substance more elastic, more horny, and less suitable 
to transmit tho initial explosion, tho result was that tho 
blasting cartridge made of such a mixture was rendered so 
inert that it would only partly explode when it was do- 
tonatod. He thought the question of the “ liquid nitro¬ 
glycerin” could be left out of account, because it was 
well recognised that nitroglycerin itself was insensitive 
to transmit explosion, so he thought it was quite contrary 
to accepted idoas that it was necessary to have “ liquid 
nitro-glyoerin ” present in blasting gelatin in order to havo 
a sensitive explosive. He thought one point had been 
overlooked in the question of the correct proportion of 
collodion cotton in blasting gelatin, that was in connection 
with the fact that nitroglycerin in exploding yielded a 
certain amount of free oxygen, whilst collodion cotton in 
exploding loft a certain amount of carbon monoxide. Tho 


endeavour of every explosive manufacturer should be to 
produoe an' explosive whioh on detonation yielded no 
carbon monoxide or other noxious gases. Blasting gelatin, 
which was almost perfect from a physical point of view, 
consisting of about 8 per oent. of oollodion cotton and 92 
per cent, of nitroglycerin—yielded explosion gases which 
contained no free carbon monoxide, but a amall excess of 
free oxygen. 

The Chairman agreed with the last speaker in regard 
to the relation between tho amount of the nitro-ootton 
and nitroglycerin. 


Obituary. 

ROBERT KENNEDY DUNCAN. 

Robert Kennedy Dunoan was horn in Canada in 
1868, and educated in tho University of Toronto. 
Ho was appointed in 1905 to tho chair of Chemistry 
in the Washington and Jefferson College, and in 1906 
he became professor of industrial chemistry in the 
University of Kansas, where he initiated a promising 
scheme of industrial fellowships and bursaries. Both 
at Kansas and Pittsburgh tho success of the scheme has 
been remarkable. Professor Duncan gave a full 
account of it in 1909 in the courso of a “ Discussion 
on Industrial Fellowships " before tho London Section 
of this Society (see this .Journal, 1909, 085—690). 
In 1910 ho waR appointed professor of industrial 
chemistry in tho University of Pittsburgh and subse¬ 
quently to tho directorship of the Mellon Institute of 
Industrial Research. 

Professor Duncan edited the “ New Science Series,” 
and was the author of “ Tho Chemistry of Commerce,” 
“ Tho Now Knowledge," and other workn. Ho con¬ 
cludes his chapter in “ The Chemistry of Commerco ” 
on Industrial Fellowships with the following words :— 
“ Everywhere, wherever man doaln with material, 
there are unsolved, important manufacturing problems, 
best solved by combining the practical knowledge 
and large facilities of the factory with the new and 
special knowledge of the Universities, and with tho 
aid of young men who will find therein the oppor¬ 
tunity for success. An Industrial Fellowship affords 
to a young man every incentive to lay his hands on 
Scienoe and make it serve the practical needs of tho 
human raco.” 

Profossor Dunoan died at Pittsburgh. Pa., Feb. 18, 
1914. 
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Aluminium apparatus; Destruction of - by the gaivano- 

catalytic, action of copper. P. Pikoe Z. angew. Chem,, 
1014, 27, 152. 

Many liquids, especially conductors of the second class, 
snoh as glycerin, formaldehyde, methyl, ethyl and allyl 
alcohols, acetone, noetic aoid, tannin solutions, etc., 
whilst having no action on pure aluminium, even at high 
temperatures, rapidly attack that metal if amall quantities 
of copper salts ho present; oopper, or a mixture of copper 
and copper oxide is deposited, and exerts oatalytio 


action, resulting in the evolution of hydrogen and formation 
of aluminium hydroxide.—A. 8. 


Patents. 

ileaturhig vapours, gases and liquids; Apparatus for -. 

H. M. Liese, Hamburg. Eng. Pat. 2587, Jan. 31,1913. 
In the apparatus described in Eng. Pat 27,457 of 1911 
(this J., 1912, 761) a slide-valve is provided which pats 
the conduit successively in connection with a series of 
measuring openings, and the expansion chamber is loaded 
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so that by adjustment of the loading the apparatus will 
still measure in whichever direction the fluid passes 
through it.—W. H. C. 


Filtering or dehydrating machines. C. Robinson, Mount 
Vomon, N.Y. Kng. Pat. 2806, Feb. 3, 1013. 

1 m rotatable drum filters in which arc-Bhaped filler elements 
arc attached to the surface of the drum, two rcvoluble 
hollow rings, having suitable valves, are provided to put 
the filter elements alternately in connection with tho 
apparatus producing suotion and pressure. The pulp 
or liquid is fod on to the surface of the drum at tho highest 
jwint, the filter oleraents in that position being under 
suction. As the drum rotates the cake formed is washed 
by immersion in water, and is then stripped from the 
drum by a roller scrapor, tho vacuum being at the same 
time shut off and pressure applied. The surface of the 
filter is then washed with water before it returns to the 
highest position to receive a fresh charge.—W. H. 0. 


Pressure-filter. E. J. Sweetland, Montclair, N.J. U.S. 

Pat, 1,083,305, Jan. 6, 1014. 

A number of flat circular filter elements, covered with 
filter-cloth, arc arranged within a horizontal cylindrical 
caning, tho interiors of the elements being connected with 
a common discharge pipe at the upper side of tho cylinder. 
The casing is formed of two longitudinal halves with 
flanges, bolt holes, slots, and swing bolts by which they 
arc fastened together. The pulp is forced into the closed 
♦•using under pressure and the filtrate passes through the 
liitcr-cloth into the interior of tho elements and escapes 
through tho discharge nipo. The opening and closing 
of the casing is effected oy a lever workod by a hydraulic 
cylinder and ram and tho bolts are swung into and out 
of position and tightened up by a series of lovers and 
earns ojH*ratcd by a second hydraulic cylinder. Whon 
1 ho press is full the cakes are washed with water introduced 
through the inlet pipe and then the cylindrical casing is 
ojrenod and tin* cake? arc forced off tho filter elements by 
air or water under pressure dclivorod into tho interior 
of the elements.—W. H. C. 


liaising voter and other liquids; Ap]mratus fur -. 

P. H. J. Paindavoinc, Paris. Eng. Pat. 3235, Fob. 8, 
1913. 

The apparatus consists of two hollow reciprocating pistons 
working side by sido immersod in water in a casing. By 
means of ports in tho hollow pistons, closed by discs 
which slide along the piston rods, the two pistons aro 
balanced.—W. H. C. 


Paising or forcing liquids ; Methods of - and apparatus 

therefor. B. 0. Joy, London. JCng. Pat. 3663, Feb. 12, 
1913. 

The descent of a column of liquid in a long pipe under the 
action of gravity, first causes steam or other condensable 
vapour to enter a chamber and then operates a spray in 
the chamber which causes tho steam or vapour to be 
condensed, whereby a vacuum is produced and the flow of 
iiquid reversed. Tho stoppage of tho motion of the column 
of liquid when it roachoa the end of tho pipe raise* tho 
pressure sufficiently to drive some of the liquid past a 
delivery valvo.—W. H. C. 


Separating solid matter from smoke ; Apparatus for -. 

J. 1). .Jackson, Kensington, Victoria, Australia. Eng. 
Pat. 4636, Fob. 24, 1913. Under Int. Conv., July 24, 
1912. 

The smoke issues from the flue into a vertical chamber 
where it is washed by a series of water sprays ; an adjust¬ 
able baffle-plate is disposed above the end of the flue. 
The washing liqnid flows into a tank at a lower level 
provided with baffle-plates to separate the solid particles 
which are draw® off.—W. H. C. 


Firing furnaces and kilns trith pulverised fuel E. Brunner, 
Manchester. Eng. Pat. 7267, March 27, 1913. 

The pulverised fuel is fod into the furnace without 
admixture with air by soveral screw conveyors of small 
diameter and is projected into a powerful current of highly 
heated air whioh is delivered vertically upwards worn 
ports in tho floor of the furnace and which keeps tho 
pulverised fuel in suspension until it is consumed — W. H. C. 

Liquids and gases; Apparatus for effecting intimate 

contact of -. Kirkhnin, Hulett and Chandler, Ltd., 

and S. Horsey, London, and K. W. Blake, Thornton 
Heath. Eng. Pat 7958, April 4, 1913. 

In tho gas washing apparatus described in Eng. Pat. 
18,120 of 1908 (this J., 1909, 873) the curvod pipe sooops 
are perforated or slotted on their outer sides and provided 
with wings or vanes so that a continuous body of spray 
is provided for the gas to pass through between the 
surface of tho liquid and the level of the upper edge of the 
trays.—VV. H. 0. , 


Condensers for distilling api>aratus and the like. R. 

Ookol, Bonn, Germany. Eng. Put. 8110, April 7, 1913. 
Two sets of coils, one of larger diameter than the other, 
are arranged in tho same cooling tank. Condensation 
takes place first in the larger coils and is completed in the 
smaller coils. (Reference is directed to Eng. Pats. 1939 
of 1886 and 18,667 of 1905 ; this J., 1886, 384; 1906,188). 

-W. H. 0. 


Distilling apparatus. 0. E. Molesworth, Portland, Oreg., 

Assignor to The Refrigerator Corporation, New York. 

U.S. Pat. 1,086,684, Feb. 10, 1914. 

A cylindrical insulated distillate container is located 
in tho upper part of tho still and is provided with a 
condensing coil. Tho vapours from the still pass first 
through a mass of inorganic fibrous material the tempera- 
turo of which is controlled by a cooling coil and which is 
contained in a chamber mounted above the distillate 
container.—W. 11. C. 


Distilling apparatus. P. Publickcr, Philadelphia, Pa. 

U.S. Pat, 1,087,907, Feb. 17, 1914. 

The apparatus comprises a kcttlo in which the liquid 
is distifiod, a condenser at a higher level, connected at the 
upper end by a pipe with the still and at tho lower end by a 
pipe with a tank situated at a lower level than the still, 
a second condenser connected with tho tank by a pipe 
which enters the condenser at its lower end in the form 
of a goose-neck, a second tank connected by a pipe with 
tho lower end of tho second condensor, a third tank 
connected by a pipe with the upper ond of this condenser, 
a suction pump-connected with the last-mentioned pipe, 
a wator column and a discharge pipe from the pump 
projecting below the surface of tho water-column.—J. F. B. 

Distilling crude oil and other substances; Apparatus for 

continuously -. C. B. Forward, Urbana, Ohio. 

U.S. Pat. 1,088,093, March 3, 1914. 

The distillation products aro fractionated in a system 
of vortical condensers of different lengths, each formed of a 
top and a bottom section provided with inlet and outlet 
connections and of one or more interchangeable inter¬ 
mediate sections.—W. H, C. 


Column apparatus for distillation , absorption, or the like 
K. Kubierschky. Ger. Pat. 269,995, May 16, 1913. 
Addition to Ger. Pat. 194,567. 

The apparatus described in tho chief patent was designed 
for vapours which became specifically heavier after 
treatment with tho washing liquid, but it can also be 
j used for gases or vapours which become specifically 
1 lighter.—A. S. 
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Ihying machine* with rotary heating device*. R. Simon 
and Son*, Ltd., R., W. G. and F. R. Simon, Bastard, 
Notts. Eng. Pat. 12,237, May 26,1913. 

Two sets of rotary tubular heating systems are so arranged, 
end on, in the trough of the drying machine that they may 
be driven independently.—W. H. C. 

Dryer. H. Wilson, Assignor to Pacific Kelp Co., San 
Francisco, Cal. U.S. Pat. 1,087,478, Feb. 17, 1914. 
Stationary hoppers are arranged one above the other 
inside a cylindrical casing, which carries an exhaust ‘ 
pipe at its upper ond. A hollow, vertical shaft extend* ; 
centrally through the casing and carries a series of fiat j 
discs, one above the other, one disc being provided near^ j 
the top of each hopj>er. An inner shaft is raountod inside ! 
the hollow shaft and carries at its upper end a ventilating 
fan, which creates an upward ourront of air through the 
casing, when operated by gearing situated at the lower 
end of the inner shaft.—0 K. 

Drying machine ; Centrifugal -. A. Cassirer, Munich. ! 

Germany, U.S. Pat. 1,087.528, Feb. 17, 1914. | 

A perforated receptacle is rotated within a easing and 
is provided at its upper 0 {>cn end with an annular flange [ 
projecting inwards. A ourront of air enters the casing j 
through a number of air inlets in the top, is deflected into j 
the perforated receptacle by cups mounted on the annular 
flange, and leaves through a central outlet at the bottom. 1 


Drying apparatus. C. A. Wenbornc, Chicago. Ill., Assignor ; 
to The Wenbornc-Karpen l)rver Co. I'.lS. Pat. j 
1,087,563, Feb. 17, 1914. 

A drying chamber is provided with an air conduit down , 
one side and along tne floor. Immediately above the 
lower air duct thore are disposed in the order given, a , 
screen, a heating dovice, and a support for the material ; 
to be dried, all extending across the chamber. The j 
screen and the hoating device have distributed throughout 
their area a number of air passages, those in the screen ( 
following a tortuous course. Air rises from the lower 
duct through the screen and heating device and over the 
material to be dried and passes from the drying chamber 
through an opening near the top into the air duct at the 
side, where it passes through ft condenser to remove 
moisture, descends to the lower air duct and again rises 
through the drying chamber. —A. S. ! 

Mixer, retort and digester. 0. T. Ziukeisen, New York, and 
R. N. Riddle, Rahway, N.J. U.S. Pat, 1,080,432, 
Feb. 10, 1914. I 

A drum is rotatably mounted on hollow axial trunnions 
through which tho material is fed into and discharged from 
the apparatus. The axial pipes terminate immediately I 
after their ontry into the chamber, and a diverging spreader 
is supported from the end wall of the drum in front of 
but distinct from the inlet pij»e. In front of the outlet ' 
pipe & screen is similarly supported, which allows the j 
escape of fluids but not solids from the drum, the interior I 
of which is left clear.— 1 W. H. C. j 

Separating liquids and solids and washing or otherwise 

treating the separated solids; Process of -. J. J. 

Berrigan, Orange, N.J., Assignor to F. J. Arend. 
New York, and J. Bemsfcrom, Stockholm, Sweden. 
VS. Pat. 1,087,094, Feb. 10, 1914. 

The solids are separated from the liquid by a centrifugal 
machine and are then passed successively through one or 
more centrifugal machines which contain the washing 
liquid or liquids.—W. H. C. 

Gas furnaces ; Regenerate ic -. F. K. Siemens. Fr. 

Pat. 461,938, Aug. 27, 1913. 

Improvements in the gas furnace described in the second 
addition to Fr. Pat. 409,650 (see Eng. Pat. 10,824 of 
1912; this J-, 1912, 972; also Eng. Pat. 23,634 of 1909 ; 
this J., 1910, 701), the conduit tar conducting gas 


to the furnace passing oenfcrailv through an air 
chamber the lower part of which is divided by a 
vertical partition into two ohambers communicating 
respectively with two regenerative chambers. Small 
holes on opposite sides of tne gas conduit allow a small 
amount of air from one regenerative chamber to pass 
into the gas conduit, thus forcing a corresponding amount 
of gas out of the opposite hole into the passage leading into 
the other regenerative chamber, where it burns in contact 
with air passing round the top of tho air chamber. The 
regenerative chambers are thus heated by gas which has 
not passod through tho furnace. No additional valves 
are needed for reversal of the direction of flow of the gas 
through the regenerative chambers. The main body of 
air passes from the air chamber into the furnace through 
a passage arranged above the gas conduit.—H. H. 

Furnaces for melting glass, metals, and minerals ; Process 

for heating - by liquid fuel. R. G. and K. H. Sieg- 

wart. Fr. Pat. 462,684, Sept. 9, 1913. Under Int. 
Conv., Fob. 17, 1913. 

Liquid fuel for heating smelting furnaces, etc., is caused 
to drop from supply pipes into one or othor of two o|K*n 
trays of refractory material situated centrally in air supply 
passages admitting air from recuperative chambers at 
opposite sidos of the furnace. These passages arc arranged 
above sills at opposite sides of the furnace and act alter¬ 
nately for the admission -of air and vajxirised fuel and for 
the outlet of burnt gases passing to the recuperative 
chambers. The liquid fuel becomes heated in passing 
through the supply pipe, which contains a small tank in 
proximity to the roof of the furnace, and is vaporised 
in the travs by heat radiated from the walls and 
interior of the furnace.—H. H. 

Colloidal substances; Dehydration of -. Richter und 

Richter. Ger. Pat. 270.0G1, Nov. 29, 1912. 
Colloidal materials such as brewers’ grains, vinasse*. 
yeast, etc., are intimately mixed with lime and simul¬ 
taneously treated with atomised air. oxygen, or ozone, 
before tne water is removed by pressing.—A. 8. 

Reactions in gases by means of contact substances A pparatus 

for effecting -. A. Wilhelmi. Ger. Pat. 270,062, 

Nov. 17, 1912. 

The contact chamber is heated externally and is so 
mounted that it can be easily removed for filling, emptying, 
repairing, etc. It is annular in form and is disposed above 
the annular furnace chamber and enclosed by a removal)! * 
cover tanned in two parts. The furnaoe gases rise through 
the annular space between the cover and tho contact 
chamber and then descend through the contral conduit 
on their way to the stack. The contact chamber is made 
with welded joints and tho cover has upturned odges 
which are welded to the inner wall of the chamber.—A. S. 

Crystals ; Apparatus for obtaining large well-formed - 

from hoi-saturated solutions. V. Schiitze. Ger. Pat. 
270,396, Aug. 27, 1912. 

The solution flows through a jacketed vessel, a liquid 
acting as a heat-insulator being passed through the jacket. 
Vertical partitions are disposed in the jacket at distances 
appropriate to the solubility of the salt being crystallised, 
so that the velocity of the heat-insulating liquid decreases 
! with the solubility of the salt as the solution oools.—A. H. 

Evaporation of liquid and apparatus therefor. Soc. d’Ex- 
! ploitation de Proo4d& Evaporatoires, Syst^me Prache 
et Bouillon, Paris. Eng. rat. 4515, Feb. 21, 1913. 
Under Int Conv., Feb. 21, 1912. 

' See Fr. Pat. 453,995 of 1913; this J., 1913, 858.—T. F. B. 

Filtering material and process for producing same. F. 
Pott, Friedenau, Germany. Eng. Pat. 18,119, Aug. 8, 
1913. 

See Fr. Pat. 461,386 of 1913 ; this J., 1914,187.—T. F. B. 
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See Fr. Pat. 481,386 of 1913; this J., 1014,187.—T. F. B. 

Filtering-machine. J. Drage. Boulder, Western Australia. 

U.8. Pat. 1,087,847, Feb. 17, 1014. 

•See Fr. Pat 424,857of 1911; this,/., 1911, 870._T. F. B. 

■Liquid films ; Apparatus fur treating -. C V Bovs 

London. U.S. Pat. 1.088,202, Feb. 24. 1014. ' ’ 
■See Eng. Pat. 22,888 of 1912: this ,f„ 1013.809.—T. F. B. 

■Drying articles formed from piaster masses; Apparatus far 
L088,555, R"oi4." idt ' naU ' <Wm ”V- DA **• 
See Fr. Pat. 455,959 of 1013 ; this,I., 101.3, 033. —T. F. B. 

JJr K!“ } , F utr 9°°! U • Apparatus for—. 0. Miiller. 
Huderhaueen, (.erinniiv. I f .S. Pat. 1.080.944. March 10 
IU14. 

See Fr. Pat 434,i58 of 1011 ; this,!.. 1012, 321._T 1*’ B 

JHstilltng. cording. healing, amt similar purposes; Column 

omwraOia/or---. H. A. (iasser. Wiesbaden, (iermanv. 

C.S. Pat. 1,089,831. March 10, 1014. ' 

See Fr. Pat. 434,323 of 1011; this,].. 1012, 321.—T. F. B. 

ilases ; Disintegrator ap,u,ratns for mashing, purifl/inq 
and cmdiug — . M. K. Theisen. Fr. Pat. 402 437 
Sept,. 10, 1913. Under Int. t'onv.. Dec. 20 1012' 
April 10 and May 10, 1013. 

:See Eng. Pat. 21.427 of 1013 : this .7.. 1014. 241.-3’. F. B. 


11a. —FUEL; GAS; MINERAL OILS AND 
WAXES. 

Combustible and explosive mixtures of gases and air ■ 

C,1»£ fc-198. K ' ' Som, ' rmCi, ' r - lnd ' W 

Published data relating to the comhustion and explosion 

olin^foT ’TV 1 ™ *- of, .°" '"ramplcte and misleading 
owing to lack of precision in the definition 0/ the terms 

nS „ T .r « mt,on t< ' m l K, rature „f a gaseous mixtui'e 
is defined as the temperature to which it must bo raised 
■ to bring about an appreciably rapid chemical reaction 
The igrntion temperature of combustion, or of explosion 

be miZ^rS* 0 WhiCl ! “ > ) ? rtiun of thc mUt,,rt ' must 
, e ra,se(i so that a combustion or an exDloaion 

hoat P o°Mf at6d ‘ hrOUghout tho ™‘>"> mixture. If the 
/• ‘ r ■gndmn temperature, and thermal 

.capacities of the reacting gases and products of oombustion 
,t>e known, the lower limits of combustible and explosive 
mixtures of gas can be calculated. The valuea obtained 
are lower than those found experimentally, as the amounts 
<if heat required to compensate losses by radiation and 
conduction are not taken into account, but they are of 
considerable practical value, since mixtures containing such 
prcmortions of gas must lie regarded as potentially explosive 
and hence dangerous, for in mines, etc., tho 'oond Hmis 
• presence of combustible dust, etc.) mky cliZe toem 
into actually explosive mixtures. Taking the umitiriH 
temperatures of oombustion of mixtures of hydrogen a“d 
nu- and methano and air as 800’ and 700® C. and the 
temperatures of explosion as 700“ and 860” C 
»*poofavely. and assuming combustion as occurring at 
t f re “ ure and explosion at constant volume 

t,i be H ™8 a°nd C '< n H U * t f''‘ mixture * wcre emulated 
1L H M ffl S ' 8 ,K,r “«*■°f explosive 
,w '3 2 1 Iier cent. Natural gas and 
gw in coal mines frequently contain 10—15 per oent of 
ethane, and a 2 per oent. mixture of such gas would bp at 
least as explosive a. a 2-4 per cent, mixture of^rthZ 

-A. 8. 


Petrol-store in Me OsUmfs n, Berlin; Safety _ T 

Rosenthal. ChemTlni 1914, 87, 160—154. 

The plant, oonstruoted on thi Martini-Hiineke system, 
has a total capacity of 1,000,000 litres in 3# cylindrical 
tanks of various sizes lying 1 metre underground upon a 
concrete bed surrounded by oonorete walls. The safety 
arrangements include: displacement of the petrol bv a 
mixture of oarbon dioxide and nitrogen under a proasute- 
, j.i “? atmosphere; dovioes to prevent aocess of air 
Oy rtilfusKm when pqies or fittings leak; pipes, valves, 

, fit, "lg» which prevent escape of petrol at damaged 
places: prevention of rusting, access of tlarae, etc., bv 
burying the containers. The tanks are filled from railway 
tank-wagons by siphons, the gas being simultaneously 
exchanged, or from barges by an electrically-driven 
centrifugal pump; they are emptiwl through pipes brought 
to luck-up iron cujiboards provided with oocks, meters, 
gauges, etc. Any petrol spilt Rows to Rjieeia! drains, 
and thence to an underground container: admixed water 
is scftarated and diverted to the sewers.—O E M 


llydnuarboM ; Sejuiratiori of —— bu means of liquid 
if. L Edeleanu. Petroleum, 1914, 9, 


sulphur dioxide. 
882-884. 


Ok shaking a |ietroleum distillate with liquid sulphur 
dioxide at. a low tomisTalure the aromatic and cyclic 
unsaturated hydrocarbons are dissolveii. whilst the 
paraffin and naphthene hydrocarbons remain practioallv 
unaffected. A quantity of sulphur dioxide equal to twice 
the weight of the distillate is used; sufficient of this to 
form a separate layer after shaking, is first added, and the 
remainder in three portions, shaking and drawing off the 
liquid sulphur dioxide after each addition. In the oaae 
of distillates of high b. pt., such as gas oil or lubrioating oil, 
the sulphur dioxide may bo removed by evaporation, and 
the residual hydrocarbons weighed or their sp. gr. deter- 
mined, but with products of low b. pt. suoh as benzine and 
lamp uils, the sulphur dioxide is neutralised with alkali, 
water added, and the volume and sp. gr. of the hydro¬ 
carbons ascertained.—C. A. M. 


Petroleum jrrospects in the Union of South Africa ; Report 

on the -. E. H. C. Craig. Board of Trade J., 

March 19, 1914. [T.U.] 

Petroleum .—There in little likelihood of any extensive 
oil-heldn being found anywhere in tho Union of South 
Africa. Favourable geological structure exists only in 
raf* Colony, and there only in a narrow atrip at the 
southern edge of the Karroo. No petroleum prospeeting 
has apparently been carried out in this district, but 
the conditions are not favourable for large productions 
It is suggested that the area south of Aberdeen, near 
JansenviHe, Saxony, and Klipplaat Station, should be 
examined.. Though it is by no means oertain that 
petroleum will be found, such a well, if successful, would 
ojicn up a wide area, and, if unsuccessful, would set at 
rest all hopes of striking oil in the Union. Certain areas 
in northeastern Natal, which were not inspeoted, may 
perhaps furnish favourable geological structures. 

Natural (las .—There are areas in tho coal measures 
in the Transvaal and Natal where natural gas can be 
stsuck in fair quantity. -Supplies of gas under sufficient 
pressure to supply distant towns are improbable, but 
the gas may possibly be used looally at a profit. 

Oil Shale .—None of tho shalos examined, with the' 
exception of that at Kikvorsehfontein, are comparable 
with the best Scotch shales, but the laboratory tests prove 
that very fair quantities of shale oil oan be produced. 
The seams are thin as a rule, but might prove quite 
profitable in South Afrioa, on acoount of toe great demand 
and high price of oil. The Kiksvoreohfontein, Moor- 
fontein, Waaihoek, and Hlatimbe-Umkomaas areas are 
ail worth consideration, especially the last area, whioh 
lies within 100 milm of Durban, and because it seems 
probable that shale deposits may be found near the 
projected railway to Himeville. Prospecting of the folded 
belt of the Karroo system for crude petroleum and 
natural gas is of less importance than the development 
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a. II*.—FUEL; GAS; MINERAL OILS AND WAXES. 


(April M, 1014. 


of the alula industry. All tho evidence load! to the 
lielief that an oil-shale industry has good prospects of 
pioving suooessful. 


excess of oarbon, and the other (at a relatively low tem¬ 
perature) in which this carbon is finally consumed without 
fusion of tho ash.—W. E. F. P. 


Patents. 

A uel; Manufacture of artificial -, R. Blumborg. 

Lisbon. Eng. Pat. 4909, Fob. 28, 1913. Under Int. 
(Jonv., Fob. 29,1912. 

Beiquxttto composed of pine needles 540, tar 380, clay 40, 
and salt water 40, or of vegetable matter (needles, bark 
or branches of pine trees, walnut or cork wood, or driod 
vine stocks) 385, tar 102, clay 128 and salt water 385, 
1 ‘art* by weight. (Uoforonco is directed to Eng. Pats. 
8723 of 1898 and 10,934 of 1900 ; this J., 1901, 482.) 

—W. E. F. P. 

Coal or oren : Appaiatue for tenting [ grading ]——. P. 
Habets, Montcgnee, and A France, Liccc, Belgium. 
Eng. Pat. 4092, Fob. 27, 1913. 

An elevated tank, 0 (fig.), in which a constant water level 
is maintained by means of a valvo, 1), has an outlet at the 
bottom closed by a cock, .1, from which a pipe extends 



into the longer arm of a metal U-tube, A, tho other anil 
of the latter having a glass tube, F, secured to it at E 
The glass tube is “ closed ” at the bottom by coptior wire 
gauie of vi ry fine mesh, and prolonged at the top by a 
tapering nozzle-pioco, (}>, providod with an annular 
tray G, having an outlet, G*. I is a cook for emptying 
tho tube, r ; and H a graduated reservoir (end view) 
carrying a number of ooUocting-tubes, K, having wire 
gaurc bottoms. A weighed quantity of tho coal, etc. 
is placed m the tube, F, and the cook, .J, opened so as to 
produce ill F, water currents of successively increasing 
velocities, the overflow at each rate being collected in a 
separate tubo, the product driod and weighed and the 
quantity of water measured. The cock, J, is provided 
with an indicator disc marked to show the degree of 
opening necessary to produce any required velocity in F 

—W. E. F. P. 


—, - s of burning solid -. A. (5. Glasgow 

London. Eng. Pats. 16,910 and 18,911, July 23, 1913 , 
The formation of clinker (in gas-producers, etc.) is pre 
vented by dividing the air and steam blasts and dis 
tributmg the same within tile oombustion ohambor si 
that, in tho fuel bod, superposed horizontal zones an 
maintained, one (at a relatively high temperature) ii 
whioh agglomeration of tho fused ash is prevented by at 


Coke, ovens ; Process of and apparatus for charging -. 

W. PuBchmann. Eng. I’at. 22,763, Oot. 8, 1913. 
Undor Int. Conv., Nov. 22,' 1912. 

The use of a single largo motor truck, of the same capacity 
os the oven, for charging the latter, cannot be adopted 
in many existing installations owing to the extensive 
alteration of plant required. According to tho present 
patent, several motor trucks arc used, which run on the 
existing tracks, and arc automatically brought to rest 
above the oven to be charged or bolow the tilling tower, 
for examplo by stops or levers, fitted on the track and 
adapted to stop the motor and, if desired, also set a brake 
in operation — A. S. 

Retorts for use in the manufacture of gas or for like purposes. 
Drakes Ltd. and W. A. Drake, Halifax. Eng. Pat. 
410*, Feb. 18, 1913. 

Vertical retorts for uso in the manufacture of gas, 
distillation of shale, etc., are provided, at tho lower end, 
in the known manner, with extensions open to the atmos¬ 
phere. Each extension is encircled by a wall, an annular 
space being left, open at the bottom, for the entry of cold 
air, which is preheated by the hot coke or the like leaving 
tho retort, and then passes through suitablo passages 
to cavities in the structure surrounding the retort, when; 
it Is used for burning tho gases used for heating.—A. S. 

Gas; Purification of - . L. Borgfold. Ucr. Pat. 

270,204, Dee. 10, 1011. 

The gas passes first through a solution of a ftably or 
partially saturated compound of an alkali, such as a 
inelaborate or the like, to remove acid impurities, including 
hj drogen sulphide, and then through a solution of a 
partially saturated compound of an acid, e.g. primary 
potassium phosphate, bifluoride, polyborato, or citrate, or 
esters of weak acids, to remove ammonia. By heating 
to about 1(X) U (>., the absorbed impurities are expelled ami 
the absorbents regenerated.—A. 8. 

Full; Liquid - specially applicable for internal com¬ 

bustion engines. T. Terr}, Now Ferry, Cheshire. 
Eng. Pats. 7807 and 7808, April 3, 1913. 

Crude jietroleum (1 gal.), or a mixture of crude or rofined 
iKitroleum and benzol in equal proportions, is agitated, 
not or cold, with a mixture. (4 to 6 oz.) of crystallised 
sodium carbonate and “ Montreal ash ” (a wood ash 
used in tho alkali and other industries) in equal quantities, 
and then separated for use. Tho sodium carbonate may be 
replaced by caustic soda, and the Montreal ash by potash 
or sodium nitrate.—W. E. F. P. 

Asphaltum from crude mineral oil or residuum thereof ,* 

Process for the manufacture of -. C. B. Forward, 

Urbana, Ohio. U.S. Pat. J ,088,692, Maroh 3, 1914. 
The volatile light and heavy constituents are distilled 
off by forcing tho crude mineral oil or residuum, under 
pressure, and in an atomised condition, through a still 
heated to a temperature below that at which coking 
takes place. The distillation residue is mixed with u 
larger or smaller proportion of the heavy distillate 
according to the quality of asphaltum required and tho 
mixture heated m an open vessel until the desired 
adhesivo and cohesive condition has been attained. 

—W. H. C. 

Petroleum oils; Treating - with ultra-violet light. 

C. Ellis, Montclair, N.J., Assignor to Ellis-Foster Co. 
U.S. Pat. 1,089,369, March 3, 1914. r 

The oils are exposed in thin layers and at a temperature 
below that at which decomposition takes place to ultra¬ 
violet light of high voltage to destroy fluorescence and 
IKilymorise gum-forming constituents.—W. H. C. 
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Autoclave apparatue for the transformation of petrol and 
similar hydrocarbons. G. Bemud. Fr. Pet 462,286, 
Sept 8,1913. 

Th* hydrocarbon is forced under a pressure of 40 or 50 
atmospheres through a tube having two serpentine coils 
arranged in series, the first being at a temperature of from 
400°-—460° C. and the second being immersed in a oooling 
liquid. Tho hydrocarbon remains in a liquid state 
throughout, but is broken down into fractions of lower 
boiling point in tho process.—H. H. 

Heavy hydrocarbons; Treatment of -. H. M. Hynd- 

man. Fr. Pat. 462,484, Sept. 11,1913. 

The hydrocarbon is forced bv means of a high-pressure 
steam jet through a long coil of pine maintained at a 
cherry-red heat, and the lighter hyclrooarbons produoed 
are condensed in a series of condensers. The furnace sur¬ 
rounding the tube is automatically maintained at different 
temperatures at. different parts so as to compensate for 
varying heat absorption by tho hydrocarbon at differont 
parts of tho tubo and thus maintain the temperature 
of the tube uniform throughout. The presence of magnetic 
iron oxido in tho tube facilitates the action. Tho pro- 
[K>rtion of steam mixed with the hydrocarbon is adjusted 
by observation of tho colour of a test flame of the hydro¬ 
carbon produced, tho proportion of steam being increased 
slightly above that at which the flame is yellowish.—H. H. 

Oils ; Processes and apparatus for refining - by dis¬ 

tillation. R. A. Durnd's, Now York. Eng. Pats. 
27,615, Nov. 30, 1912, and 1269 of 1914, date of appl., 
Nov. 30, 1912. Under Int. Conv., Doc. 1, 1911. 

See Fr. Pat. 448,658 of 1911; this J., 1913, 415.—T.F.B. 

Sulpha-acids from crude petroleum hydrocarltons and acid 

residues ; Process for extracting and separating -. 

G. Petroff, St. Petersburg. U.S. Pat. 1,087,888, Feb. 17, 
1914. 

See Fr. Pat. 418,207 of 1912; this J., 1913, 415 —T. F. B. 

Apparatus for continuously distilling crude oil and other 
substances. U.S. Pat. 1,088,093. See 1. 

Manufacture of volatile hydrocarbons. Fr. Pat. 462,935. 
Sec III. 

Manufacturing sulphuric acid from the sulphur compounds 
of ammoniu-freed coal-gas. Eng. Pat. 4770. See VIf. 

Detectors of combustible gases. Eng. Pat. 5467. See XXIII. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

llariwooi dietiUaiion in the United Mates. R. C. Palmer. 

Oil, Paint, and Drug Rop., March », 1914. [T.R.J 
Tux number of plants in the United States engaged in the 
distillation of hardwoods for the production of products 
besides charcoal were as follows 1880, 17 : 1890. 53 • 
1900,93; 1907,100; 1909,116; 1910,117; 1911,105. 

The production and values of various primary and 
secondary products are given below :— 


Production of charcoal. 


Year. 


1880* , 
1890* . 
3900 . 
1900 . 
1007 . 
3908 . 

1009 . 

1010 . 


Value. 



•Include* charcoal from softwood utul from charcoal kilns 
producing no other product*. 


The figures subsequent to 1890 do not inolude those 
for tho production of charooal for pig-iron alone, which 
arc as follows 


Year j 

No, of plants j 

Value of 
product. 

1900 . 

188 1 

$1,134,000 

1904 . 

74 

1,292,000 

1910 . 

76 

872,000 


Production of crude it'ood alcohol. 


| Year. 

Gallon*. 

I 

Value. 

1880 . 

330,000* 

$86,000 

1890 . 

1,116,075 

088,000 

1900 . 

4.945,000 

1,077,000 

! IOOB . 

7,871,494 

2,076,191 

1907 . 

7,741,645 

1.INM07 

1908 . 

0,285,078 

1,084,223 

1909 . 

1 8,468,08:$ 

2,082,253 

1910 . 

' 8,691,525 

2,22B,78« 

1912 . 

9,500,000* 

2,660,000* 


• estimated. 


Production of acetate of lime 


j 

Year. 

Pounds. 

Value. 

l 

j 1880 . 

1890 . 



6,503,000 

26,000,000 

86,826,000 

96,376,000 

133.375,000 

100,099,000 

148,760,000 

152,772,000 

$156,000 

315,000 

981,000 

3900 . 



I 1900 . 

1 1907 . 

1908 . 

2,566,000 

1,636,000 

2,203,000 

2,467,1X10 

| 1909 . 



lino 



i 


Production of acetic ac.id. 


Year. 

Production. 

Pounds. 

Value. 

Proportion of 
acetate for 
acetic acid. 

1909 . 

1904 . 

1909 . 

. 


26,660.000 

27.001,000 

51,963,000 

$427,000 

537,000 

1,136,000 

per cent. 

25 

25 

27 



33 

1 

of acetone. 


v 

ienr. 

Production. 

Pounds. 

Value. 

Proportion ol' 
acetate for 
acetone. 

lfino . 

1904 . 

1909 . 

1,638,715 

1,300,000 

6,928,000 

$178,000 

161,000 

719,000 

per cent. 

10 

8 

23 


French manufacture of transparent quarts and its applica¬ 
tions. Mercury vajxjur lamps. Galloia. See VIII. 

Patents. 

Oils from coal, cannels and skates; Production of - 

A. Rollason, Long Eaton, Derbyshire. Eng. Pat. 
19,697, Sept. 1, 1913. 

Coals, cannols and shales containing a high proportion 
of oxygen are ground, mixed with 3—5 per oent. of ground 
limestone or other suitable carbonate, and the mixture 
slowly heated in retorts to about 500° C. The carbon 
dioxide given off from tho limestone tends to prevent the 
combination of oxygen and hydrogen and favours tho 
production of oils.—W. H. C. 

Distilling and gasifying solid carbonaceous matter. G. T P. 
Lewis, Tal-y-Caln, Denbighshire. Eng. Pat. 4572, 
Feb. 22, 1913. 

Tub coal or othor carbonaceous material is charged 
through the hopper, k t into the upper retort, b, the axis 
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of which is out of line with that of the lower chamber or 
generator, a. The fuel passes downwards by gravity, 
part of the coke la withdrawn through the branch^ d, and 



the remainder is gasified in the producer, a. Part of the ! 
producer gas is withdrawn through the port, e, and is j 
burned with air which is admitted through the |»ort, ; 
in the Hues, g, to heat the upper retort. The remainder 
of the producer gas is passed through the retort. b, and 
serves to assist in the removal of the distillation gano** | 

—w h. e 

Peat ; Vtilisution of -. T. Rigby, Dumfries, N. j 

Testrup and Wotca bonizing Ltd., London. Kng. Pat. 
25,146, Nov. 2, 1012. 

Thk peat is first subjected to heat treatment (wet j 
carbonisation) as described in Eng. Pats. 17,427, and or ' 
17,428 of 1012 (this J., 1913, 1000, 861) and the water is ! 
separated by a filter-press or other suitable filter. The j 
hot filtrate serves to preheat the incoming peat pulp and j 
the press cakes of partially dehydrated i*eat are in part j 
gasified (with “ recovery of nitrogen M ) to provide the fuel ; 
and power for the process and in |>art converted into solid | 
or gaseous fuel as desired.—W. 11. C. 

Peal; Process for obtaining volatile liquid* from -. 

P. P. Pease. Fr. Pat. 403,104. Sept. 30. 1013. ] 

Parti, y dried peat mixed with about 1 per cent, of sulphur 
is introduced into a distillation chamber having a per- ' 
forated plate at. the bottom through which hot air is 
forced after ignition of the mass, the temperature being , 
raised to a white heat. The distillation gases pass through j 
a condenser which removes tar. etc., and then through a 
purifier to a gasometer which is weighted to maintain a 
pressure of about 70 kilos, per sq. cm. throughout the j 
.apparatus. The gas which consists of methane and ! 
higher hydrocarbons, met Ini alcohol, and other volatile 
suUtanees is drawn from the gasometer by a pump and 
forced at a pressure of about 225 kilos, per eq cm. into a | 
reservoir, where it may be cooled and pumjH*d at a still 
higher pressure into a vessel where it is stored in the liquid j 
state.— H. H. ! 

Distillation of liquids or of substances dissolved or suspe ruled ■< 
in liquids [e.y., unste lyes from cellulose manufacture]; j 

Voftrvetu'f -. K. il Rinman. Ger. Pat. 269,994, 

Jan. 28, 1913. i 

Dibtillation is effected in an annular furnace in which j 
nn annular hearth is mounted. The material is dis¬ 
tributed over the hearth and heating gases are passed 


through an annular space below the hearth, the Utter 
being rotated in the opposite direction to the flow of the 
heating gases. The heating chamber is cloaed against, 
the space abovo the hearth by liquid- or sand-seals, and 
the conduit through which the distillation residue is dis¬ 
charged is connected with a vertical pipe of such height 
that the column of residue therein is sufficient to provide 
a gas-tight seal.—A. S. 

Gas from sewage sludge ; Process for obtaining -. 

F. Berghauer. Ger. Pat. 270,338, Feb. 18, 1913. 

The sludge is dried in a chamber in the tipper part of the 
oven and is then carbonised in retorts in the lower {»art. 
Pipes open at both ends extend through the heating 
chamber, alongside, tho retorts, and ojien into the drying 
chamber, and air is drawn through these pipes by natural 
draught, from the carbonising house, thus ventilating the 
latter, and delivered into the drying chamber.—A. S. 

Heating solid, liquid , or gaseous bodies by the heat generated 
in the formation of sulphur compounds, principally 
metallic sulphides. A. Lang. First Addition, dated 
Sept. 10, 1913, to Fr. Pat. 395,530, Oct. 21, 1908 (this 
J., 1909, 591). 

A mixture of sulphur and metal according to the principal 
patent is mixod with sulphiteB and an adhesive, and 
employed for coating wood strips which can be lit like 
matches and the gases evolved used for destroying para¬ 
sites.—H. H. 


Arc-light carl>ons. H. Ayrton. l,ondun. Kng. Pat. 1775, 
Jan. 22. 1913. 

A negative carbon is formed with a hard core, a softer 
or more readily combustible shell and an outer casing of 
sheet eopjtcr or other suitable metal. The metal sheath 
molts and droj>s away at such a distance from the burning 
tip that it dot's not contaminate the are.—W. R. V. 


Charcoal; Method of making - . L. Felizat, Assignor 

to La Koc. Savonnerie et Huilerie do Lurian, Bouches- 
du-Rh*no, France. 17.8. Pat. 1,087,486, Fob. 17, 1914. 
See Fr. Pat. 409,916 of 1909 ; this .1.. 1910, 806.—'T. F. B. 


Coal, oil shale, and similar substances; Process and 

apparatus for treating - in vertical retorts. A. Waddell. 

Fr. Pat. 463,440, Sept. 13, 1913. Under lnt. Uonv., 
Sept. 27, 1912. 

See Eng. Pat, 21,991 of 1912 ; this J., 1913, 690.-T. F. B. 


Metallic bodies [tungsten] for use in making incandescence 

lamps ; Preparation of refractory -. Comp. Fran- 

eaise pour 1’Exploitation des Proctkl&j Thomaon- 
Houston. First Addition, dated Oct. 6, 1913, to Fr. 
Pat. 433.131, Aug. 10, 1911. 

See Eng. Pat. 1915 of 1913; this J., 1914. 319.—T. F. B. 


III.—TAR AND TAR PRODUCTS. 

Phenol; Determination of - in the presence of hexa¬ 

methylenetetramine and formaldehyde. L. V. Redman, 
A. J. Weith, and F. P. Brock. J. Ind. Eng. Chem., 
1914, 6, 205—206. 

The broramation method for the determination of phenol 
described previously (this J., 1913, 591) gives good results 
in presenoe of hexamethvlenotetramiric but not in presence 
of formaldehyde. In the latter case ammonia should be 
added up to a concentration of 2 N (to convert the formalde¬ 
hyde into hexamethylenetetramine) and the solution 
allowed to stand for 6 rains, before proceeding with the 
determination.—A. S. 
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Hydrogenation of diaryMcetones and aryl-alcohols; Direct 

catalytic -. Preparation of pdy-aryl-hydrocarbons. 

P. Sabatier and M. Mjurat. Comptes rend., 1914, 168, 
760-764 

The vapour of the oompound to be reduced was carried, 
by means of a current of hydrogen, over the niokel heated 
to the desired tem{>crature. At 300° C., using nickel 
obtained by reduction of the oxido at 400° 0., benzophenone 
yielded diphenylmethane, whereas at 100°—170° C., with 
very active nickol obtained by reduction at 360° 0., it 
yielded dicyclohexylaiethune/ C 4l H n ,CH f ,C 8 H, 1 (b. pt. 
250°—25L Desoxybenzoin (phcnylbenzy I ketone) and 

phenylbenzylcarbinol at 350°—360° C., yielded summ. 
diphenUethano (dibenzyl); di benzyl ketone at 400’ C. 
and phenyl benzoylethane at 300°(\, yielded sijmm - 
diphenyl propane fb. pt. 300" C., eorr.); benzyl alcohol 
at 370 W C. yieldod toiilone (yield 00 |>cr cent.); phenjd- 
ethyl alcohol at 380° (\ and phcnylmethylearbmol at 
360° C. gave ethylbenzene. Diphenylcarbinol at 380° C. 
was quantitatively converted into diphenylmethane, and 
this affords an economical method of preparing the latter 
compound. Phonyl-p-cresyloarbinol at 350°—380° (\ gave 
phenyl-jMTosylniethane, and triphenylcarbinol at 400° C. 
gave tri phenyl methane.—A. 8. 

Patenis. 

Hydrocarbon* ; Manufacture of volatile -. 11. Hense. 

Fr. Pat. 462,935. Sept. 4, 1913. 

Mixtvrks of heavy hvdrocarlxms, mineral oils, tar dis¬ 
tillates, I ion zone, alcohols, resinous products, ‘etc., are 
distilled in presence of an oxygenating body for the pur¬ 
pose of obtaining light oils suitable for use as engine fuels. 
The mixture is first purified by successive treatment with 
alkali and acid anu the residue of the washing water 
removed by means of a hygroscopic salt such as sodium 
sulphate »*i by freezing. The oxiuising substance may be 
a nitro compound such as picric acid, a peroxide such as 
magnesium peroxdo, or an organic compound such as 
hydroxy ben zoic or nyrogallic acid. It. is advantageous 
in certain eases to add a small proportion of turj>entiue or 
an ester such as ethyl acetate. The distillate may be 
saturated with ozone more particularly for the ]>urpose of 
giving high illuminating value when the liquid is used 
for lighting or enriching gas.—H. li. 

Phenol* ; Process for the manufacture of jurfyivlent - 

from thi corresponding rhlor-subslitulion jrroducf s of 
animate' hydrocarbons. C. Torlev, Brussel h, and O. 
Mattel, Trowdorf, Germany. Eng. Pat. 9450. A mil 22, 
1913. ' 1 

See Fr. Pat. 458,136 of 1913 ; this J., 1913, 1060.—T.F.B. 

Petroleum and tar ; Manufticture of nitroprod actsfrom -. 

A. S. Flexor, Vienna. Eng. Pat. 16,031, duly 11, 1913. 
Under lot. Oonv., July 13. 1912. 

See Fr. Pat. 460,280 of 1913 ; this J., 1914, 17 —T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

lndi} 0 «, Preparatiun of tultslilulnl -. A. Reinsert 

Be-., ittU, 47, 672—6SI. 

The author s aim itw ti. prepare indigo derivatives in 
which the nitrogen atoms would bn involved in a second 
nng external to the indigo structure. l.Benztriazvlacetic 
acid, 

N-I'H.'OOOH, 

> 

N 

was prepared but it gave on fusion with sodamide only a 
small quantity of ordinary indigo, two nitrogen atoms 
evidently having been zjdit off. tte author, however, sue- 
needed in jtfeptriqg an indigo from benzidinoaoetic acid 


NH l .C,H t .C 1 H 4 JfH.CH 1 .COOH, prepared by condens¬ 
ing benzidine with free ehluroaoetic aoid in aqueous 
solution. The new indigo derivative has the constitution: 

NH,.C,H l .C,H > <^X’=('<NH> C *H.C.H..NH i . 

It dyes wool in shades similar to those of ordinary indigo, 
which beoome redder on treatment with aoid.—*t. B. 


Saffron; The detection of adulterants in- by means of 

p/tosphomoh/bdic acid. A. V’erda. Chem.-Zeit., 1914, 
38, 325-3*7. 

| Saffron is distinguished from its usual vegetable 
adulterants by its green colour-reaction with phospho- 
molybdic acid. The reagent is prepared by dissolving 
25 gram, of sodium phosphomolybdate in 90 c.e. of water 
and 20 o c. of pure nitric aoid, allowing to stand 8 days 
and then filtering. The test is earned out like the older 
one with sulphuric acid, over which it has the advantage of 
giving a more permanent (Colouration. On this account 
it is oHjiecially suitable for microscopic analysis. The 
sulphuno acid test is improved by the addition of phos- 
phoinolybdic acid, e.g., by mixing 40 c.c. of a 10 Tier oent. 

I solution of sodium phosphomolybdate with 00 o.c. of 
| concentrated sulphuric acid. The blue colour which this 
I solution gives with saffron remains for over a day. The 
j new colour reaction is ascribed to the crooin in the saffron. 

! this substance having tho character of a glucosidc.—J. B. 

Patents. 

i [Azo] dyestuffs; Manufacture of -. R. B. Ransford, 

London. From L. Cassolla und Co., Frankfort-on- 
Maine, Germany. Eng Pat. 4058. Feb. 17,1913. 

The tetrazo-oompound of a diaminotriarylmetharie- 
milpkonie acid [e.g., that from benzaldehyde-ra-sulphonic 
acid and aniline) is combined with two mols. of the same 
or of different arylmothylpyrazolone derivatives. Greenish- 
yellow wool dyestuffs are obtained.—J. B. 

Anthraquinone derivatives ; Manufacture of -. P. A. 

Newton, London. From Farbenfabr. v'orm. F. Bayer 
und Co., Elberfeld, Germany. Eng. Pat. 8030, April 5, 
1913. 

See Fr. Pat. 459,043 of 1913 ; this J., 1913, 1100.—T F.B. 

Quinizarin ; Process of producing -. O. Unger and 

E. Molineus, Leverkusen, Assignors to Farbenfabr. 
vonn. F. Bayer und Co., Elberfeld, Germany. U.S 
Pat. 1,087,412, Feb. 17, 1914. 

See Ger. Pat. 255,031 of 1912 ; this J., 1913, 189.—T.F.B. 

! Azo dyes ; Basic -. A. Blank and M. Latten, Lever- 

1 kusen, Assignors to Farbenfabr. vorm. F. Bayer und Co., 
i Elberfeld, Germany. U.S. Pat. 1,087,427, Feb. 17,1914. 

! See Fr. Pat. 456,230 of 1913 ; tlm J.. 1913.938.—T. F. B. 

I 

I Dyes derived from aminotrisazo comimind*. A. Blank 
• and M. Lattcn, Leverkusen. Assignors to Farbenfabr. 
vorm. F. Bayer und Co., Elberfeld. Germany. UFJ. 
Pat. 1,087,428, Feb. 17, 1914. 

j See Eng. Pat. 9207 of 1912; this J., 1913, 418.—1\ F. B. 

I 

! Azo dyes. A. Blank and W. Bergdolt, Leverkusen, 
Assignors to Farbenfabr. vorm. f. Bayer und Co., 
j Elberfeld, Germany. U.S. Pat. I..087,429, Feb. 17,1914. 
j See Fr. Pat. 456,432 of 1913 ; this J., 1913,1004.-T. F. B. 

Cotton [azo] dyestuffs. A. Blank, C. Heidearefch, and 
J. Jansen, Leverkusen, Assignors to Farbenfabr. vorm. 

F. Bayer und Co., Elberfeld, Germany. U.8. Pat. 
1,087,430, Feb. 17,1914. 

See Eng. Pat. 8707 of 1913; this J„ 1913, 906.-T. F. B 




318 


Ci. V.—FIBRES; TEXTILES; CELLULOSE; PAPER. 


{April U, 1*11. 


Blue [ore] dyestuff. H. Bchweitior and A. Start, Awignor. 
to Farbenfabr. vorm. F. Bayer und Co., Elberfeld, 
Germany. U.S. Pat. 1,088,738, March 3, 1914. 

See Addition of June 25, 1913, to Fr. Pat. 442,697 of 
1912 ; thia J., 1914, 19.—T. F. B. 

Aw dyestuff*; Process for producing -. Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 463,844, Oct. 20, 

, 1913. Under lilt. Conv., Nov. 5, 1912. 

See Gcr. Pat. 209,213 of 1912; this J., 1914,247.—T. F. B. 

Colouring mailers and lakes therefrom; Manufacture of 

\bisulphite compounds of azo\ -. .1. y. Johnaon, 

Ixmdon. From Bitdiacno Anilin und Soila Fabrik, 
Ludwigshafcn on Rhine, Germany. Eng. Pat. 8065, 
April 5, 1913. 

See Fr. Pat. 456,614 of 1913 ; this J„ 1913, 1005.-T. F. B. 

A nlhracem scries ; Manufacture, of compounds and colouring 

matters of the -. J. Y. Johnson, London. From 

Badische Anilin und Soila Fabrik, Ludwigshafcn on 
Rhine, Germany. Eng. Pat. 12,584, May 29, 1913. 

See Fr. Pat. 458,949 of 1913 ; this J., 1913,1101.—T. F. B. 

Anlhraquinove colouring-matters and jrroecss of making 
them. M. H. Isler, Mannheim, Assignor to Badische 
Anilin und Soda Fabrik, Ludwigshafcn on lthint, 
Germany. U.S. Pat. 1,089,221, March 3, 1914. 

SEKGor. Pat. 241,805 of lull ;thisJ,, 1912,110.—T. F. B' 

Chromium . compounds of [ liydr]oxganthraquiuonesul■ 

phonic acids ami jiroccss of making same. R. Bolin, 
Mannheim, and C. Immerhoiscr, Assignors to Badische 
Anilin und Soda Fabrik, Ludwigshafon on Rhine, 
Germany. U.S. Pat. 1,090,123, March 10, 1914. 

See Eng. Pat. 7892 of 1912; this J., 1913, 226.—T. F. B. 

Vat dyestuffs of the bcnzanlhrone series. Badische Anilin 
und Soda Fabrik. First Addition, dated Aug. 25, 
1913, to Fr. Pat. 462,576, Nov. 25, 1912. Under 
lnt, Conv., Jan. 22, 1913. 

See Eng. Pat. 5248 of 1913 ; this J„ 1914, 194.—T. F. B. 

Sulphurised [sulphide] dyestuffs; Manufacture of -. 

A. G. Bloxam, London. From Act.-Gos. f. Anilinfabr., j 
Treptow, Germany. Eng. l’at. 9659, April 23, 1913. 
Addition to Eng. Pat. 25,457, Nov. 15, 1911. 

See Addition of April 28, 1913, to Fr. Pat. 436,373 of 
1911; this J., 1913, 1061.—T. F. B. 

Anthnujuinnrc series; Dyestuffs of the - for wool, and 

process for making them. Act.-Gos. f, Anilinfabr. 
First Addition, dated July 15,1913, to Fr. Pat. 440,303, 
Jan. 31. 1912. Under lnt. Conv., July 23, 1912. 

See Eng. Pat. 16,827 of 1913; this J., 1914,19.—T. F B. 

Colouring matter and process for dyeing furs, hairs, feathers, 
and other articles. Aet.-Cics. f. Anilinfabr. Fr. Pat. 
483,167, Oct. 2, 1913. Under lnt. Conv., June 14, 
1913. 

See Eng. Pat. 61 of 1914 j this J., 1914, 252.—T. F B. 

Seknazine scries; Coloured compounds of the, - and 

process of making same. P. Ehrlich and H. Baner, 
Frankfort, Assignors to Farbworko vorm. Meistor, 
Lucius, und Briining, Hochst on Maine, Germany. 
U.S. Pat. 1,087,1677Fcb. 17, 1914. 

See Eng. Pat. 5710 of 1913 j this J„ 1913, 821.—T. F. B. 

Fo< [anthracene] dyestuffs; Yellow -. M. Ujinsky, 

Uerdingen, and R. Tsehunke, Breslau, Assignors to 
R. Wedekind und Co. U, b. H., Uerdingen, Germany, 
U.S. Pat. 1,087,293, Feb. 17, 1914. 

See Ger. Pat. 287,882 of 1012; this J., 1913,481.—T. F. B. 


Sulphide dyestuffs for cotton; Process for producing yelU w 

a nd brown -. L. Cossclla und Co. G. m. b. H. First 

Addition, dated Doc. 20, 1912, to Fr. Pat. 460,266, 
Sept. 30,1912; 

See Eng. Pats. 22,453 and 29,970 of 1912; this J., 191 > 
862.—T. F. B. 
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Straw-board pulp. li. Haas. Papiorfab., 1914, 12, 
30o—310. 

In the manufacture of straw-board pulp, oat-straw i» 
digested with 10 per cent., wheat-straw with 13—15 per 
cent, of linio; the capacity of tho digesters ranges from 
000 to 3000 kilos, but considerable differences occur 
among different mills in the quality of lime, the manner 
of slaking, the composition and quantity of water and tin? 
dryness and pressure of the steam. The industry is- 
devoid of any general scientific control and the quality < f 
tho product varies considerably. In many cases, too 
much limo is employed, with the result that the pulp 
becomes “ greasy ” and drains very slowly, clogging up 
wires and felts. The lime should be slaked slowly and 
completely and used in the freshly slaked condition. By 
adjusting tho chaff-cutting machine, running in tho liquor 
at the time of charging, and steaming gently at tho same- 
time, the capacity of a digester may be increased 10 per 
cent. The charged digester should bo rotated for a short 
time without steam, to distribute tho liquor uniformly ; 
then stopped and the steam admitted with relcase-cock 
open to expel the air. After this, tho full pressure of 
steam (4 atraos.) should be admitted, with the digester 
rotating. Digestion may be continued for 2 \—3 hours,, 
but towards the end of tho period the digester Bhould be 
stopped and steam shut off temporarily to allow tho 
material to settle down, tho digestion being then carried 
to completion as before. By observing these rules and 
increasing tho quantity of water where necessary, satis¬ 
factory results may be obtained with 2—-3 per cent less 
limo than formerly, tho pulp will bo brighter in colour and 
run far more easily on the machine. Whoat straw 
was satisfactorily digested by tho author’s mothod with 
only 0 [>er cent, of lime.—J. F. B. 


Patents. 

Wood refuse ; Treatment of - for the recovery of valuable 

■products therefrom. A. Zimmcrmann, Bromley, Kent. 
Eng. Pats. 3963, Feb. 15, 8359, April 9, and 13,746, 
June 13, 1913. 

The waste product obtained by tho treatment of wood 
sawdust with acids for the production of sugar or alcohol 
may bo digested with an alkali for the preparation of 
cellulose. The alkaline extract, whether separated from 
the cellulose or not, when concentrated, yields a product 
suitable for use as a fertiliser. On treatment with acid 
tho alkaline extract drained off from the cellulose gives a 
precipitate of ** lignon body.” Tho lignon body is soluble 
in caustic soda or potash and the evaporated solution 
yields a perfectly soluble, flaky product, which may be 
used aB a colouring matter or fertiliser. The alkali salts 
of tho lignon “ body ” are precipitated from solution in 
the form of double salts on treatment with a salt of a 
heavy metal; these double compounds of the lignon may 
be employed as anti-fouling pigments, preservatives or 
fertilisers.—J. F. B. 

Sulphite cellulose ; Process of producing -. E. Oman, 

Stockholm. Eng. Pat. 1145, Jan. 15, 1914. Under 
lnt. Conv., Feb. 6, 1013. 

Waste liquor from the digestion of sulphite cellulose ia 
used instead of water for the preparation of fresh liquor 
by dissolving therein lime, magnesia or alkali and sulphur 
dioxide. Preferably also a suitable quantity of the dilutes 
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liquora obtained in the washing of the palp i» incorporated 
with the waste digester lye for the preparation of fresh 
liqnor. When the waste liquor has attained, by repeated 
uee, the desired concentration in respect to useful b\- 
nroduots, it is treated for the recovery of the latter. 

—J. Jr. 


Waste sulphite cellulose lyes or similar liquids; Metliod 
of removing organic constituents from residues obtained 

in producing alcohol from -. I*. G. Ekstrom, Shuts- 

kftr, Assignor to Stora Kopparborgs Bergslags Akfcio- 
bolag7F2u n > Swoden. U.S. Pat. 1,087,356, Feb. 17, 
1914. 


Alcohol is first producod from the lye in the usual manner 
and the residual lye treated with a basic rcagonfc, e.g., 
caustic lime, and then oxidised by aeration. Humus¬ 
like oalcium compounds are precipitated ; alternatively, 
aeration may be performed in the prcsonco of an oxidising 
catalyser.—j. F. B. 


Sulphite pulp digester liquor; Process and product of 

treating -. 0. Grotho, Jersey City, N.J. U.S. 

Pat, 1,087,911, Feb. 17, 1914. 

The neutral liquor, after the removal of the free sul¬ 
phurous acid, is concentrated and the sulphur-bearing 
groups of the organio compounds are removed by sub¬ 
jecting the liquor to the aotion of a cyanide- or cyanamido- 
compound under heat and prosBuro. Tho product of the 
reaction is diluted with water and an organio cyanogen- 
or oyanamido-com pound precipitated by a mineral acid ; 
the precipitate is filtered off and dried at tho ordinary 
temperature.—J. F. B. 

Cello8t; Method of producing -. Converting of ceUose 

into fermentable sugar. P. G. Ekstrom, Sfcutsk&r, 
Swoden. U.S. Pats. 1,087,743 and 1,087,744. Feb. 17, 
1914. 

Oellose is produced by tho aotion of concentrated acid 
upon oollulosic material for a suitable time and at a tom- 
l>eiftture adapted to the nature of tho reacting substances, 
maintaining during the treatment a vacuum sufficient to 
allow the organic acids produced to distil off. In con¬ 
verting concentrated solutions of oelloso into fermontablo 
sugar, the solutions are diluted with wasto sulphite cellu¬ 
lose lyes and the mixture is boilod under atmospheric 
pressure.—J. F. B. 


Slotting and absorbing materials. M. A. Halle, London. 

Eng. Pat. 4610, Feb. 24, 1913. 
lUw cotton, cotton or linen fabric, etc., is purified by 
repeated boiling in water before being treated with an 
alkali and a bloaehing agent. The material may be 
further treated by a solution of ammonia and soap, dyed, 
and finished by boiling in several changes of water con¬ 
taining acetic acid. If desired, the material may be 
boilod in water containing acetic acid after tho treatment 
with hoiling alkali and before the treatment with a bleach¬ 
ing agent; after bleaching it may be subjected to the 
action of hydrochloric acid or hydrogen peroxide, or both. 


Paper; Coated - and process of making the same. 

H. Wrode, Berlin, and Corn Products Co., Ltd., London. 

Eng. Pat. 4706, Feb. 24, 1913. 

About 174 lb. of staroh, preferably of tho modified variety 
known as 1 ' thin-boiling, 4 are boiled with 4 galls, of water, 
and the dear mobile solution is treated with 2 quarts of 
a 10 per cent, solution of alum, and then mixed with about 
40 lb. of fine china clay uniformly suspended in a mixture 
o! about 2 quarts of Byrupy sodium silioate (“ water 
glass ”) and 3 galls, of water. The oolloidal precipitate 
of starch and mineral matters thus obt&inod is employed 
as a coating for paper by the usual brushing-on method. 
The sodium silioate in the mixed preparation should be 
slightly in exoess and not completely neutralised by the 
precipitating agent. Precipitation may also be effected 
by borax, calcium, barium, strontium or magnesium 
(chloride or even by acids, but alum is preferred,— J. F. B. 


Cellulose; Process for the manufacture of organic acid 

esters of -. Knoll und Co., Ludwigshafen on Rhino, 

Germany. Eng. Pat. 4353, Feb. 20, 1913. Under 
Int. Conv., Feb. 21, 1912. Addition to Eng. Pat. 2491 
of 1913, dated Feb. 1, 1912. 

See Fr. Pat. 453,835 of 1913; this J., 1913, 785.-T. F. B. 

Films or bands from materials [ celluloid ] dissolved in volatile 
solutions; Apparatus for the production of —. B. 
Borzykowski, Berlin. Eng. Pat. 4001, Feb. 22, 1913. 

See Fr. Pat. 454,692 of 1913 ; this J., 1913, 805.—T. F. B. 

Artificial silk; Manufacture of -. H. Timpo, Assignor 

to Naamlooxe Vonnootschap Hollandsoho Zijdo Maat- 
schappij, Amsterdam. U.S. Pat. 1,087,700, Fob. 17, 
1914. 

SeeGcl Put. 236,908 of 1910; this J., 1911,1050.—T.F.B. 

Cellulose; Compounds or derivatives of - and process 

of obtaining the same. E. Knocvonagel, Heidelberg, 
Germany. U.S. Pat. 1,090,074, March 10, 1914. 

See Fr Put. 309,123 of 1906; this J., 1907, 91.—T. F. B. 

Wood or other elastic material? Method of compressing 

- [in boilers] F. Zicharth, Frankfort, Germany 

U.S. Pat, 1,089,687, March 10, 1914. 

See Eng. Pat. 10,548 of 1912; this J., 1913,19.-T F. B. 

Destructive dislillatiofi of liqudls or of substances dissolved 
or suspended in liquids [e.g., waste lyes from cellulose 
manufacture]. Oor. Put. 209,994. See IIb. 


VI.—BLEACHING; DYEING; PRINTINO; 
FINISHING. 

Dyeing ; The theory of - II. W. B. Bancroft. J. 

Phys. Oliem., 1914, 18, 118—151. (Compare this J., 
1914,197.) 

The author continues the discussion of his conception 
of the adsorption thoory of dyeing, in connection with 
basic dyestuffs, relying mainly on the published literature, 
especially Point-Joli vet's ‘ t Jhe Theorie des Farbeprozesses" 
for confirmation of his generalisations. He concludes in 
regard to a basic dyestuff that the dyo is most readily 
taken up in alkaline solution, tho proaenoo of a readily 
atisorkHl anion increasing tho amount taken up, a readily 
adsorbed cation decreasing it. The views of Hantzsch. 
Baeyor and others on tho ammonium base carbinol -*■ 
quihonimine base tautomerisin of oertain basic dyestuffs 
are extensively quoted in connection with tho form in 
which theso dyestuffs are fixed by charcoal, and the 
assumption of Freundlioh that a condensation product 
of the imine base is formed is considered unnecessary. 
Greon’s observation that Aniline Black in tho presence 
of the fibre is no longer soluble in 80 por cent, aoetio acid 
is considered to indicate a phenomenon analogous to that 
of the* insolubility in water of the basic dyestuffs after 
adsorption bv charcoal.—J. 1). 

Patents. 

• 

[Bleaching] Treating vegetcMe. fibre*, yarnt, and fabric» ; 

Protest of -. J- Hirschberger, Jersey City. N.J., 

Assignor to H. A. Mot*. New York. U.S. Pat. 1,087,584, 
Feb. 17, 1914. 

Bkfohe bowking the goods are treated with a substance 
containing a fatty sulpho-aoid radical and a volatile solvent 
and then with a weak aolution of a mineral acid, after¬ 
wards washing, whereby the resistant impurities of the 
fibre are rendered easily removable.-^/. B. 

Dyeing machine. J. M. Payne, Bommerrille, Ala., 
Assignor to Perfection Dyeing Machine Co., Columbui, 
Go. U.S. Pat. 1,088,817, Feb 24,1914. 
lux periphery of a warp beam consists of a number of 
fixed dots, with intermediate slate provided with 
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mechanism for moving them reciprocally, either outwards 
to form a skeleton beam of greater diameter than that of 
the fixed data, or inwardly Within the periphery of the 
cylinder formed by the fixed slate, the motion being 
provided through wedges on the movable slots acting 
against cam faces on spiders which are oaused to slide 
longitudinally on tho axis of the beam by rociprocating 
mechanism.—J. B. 

Dyeing machine. T. Allsop and W. W. Sibson, Assignors 
to The Philadelphia Drying Machinery Co., Philadelphia, 
Pa. U.S. Pat. 1,080,lie, March 3, 1914. 

The machine consists of an outer drum constructed in 
two sections, tho upper section of which is provided with 
a hinged door, and an inner rotatable drum, together 
with a circulating pump, dye-liquor reservoir, etc.—J. B. 

Printing textile fabricn. H. Levinstein and Levinstein 
Ltd., Manchester. Eng. Pat. 1316, Feb. 20, 1913. 
Fast prints arc obtained after tho maimer described in 
Eng. Pat. 3427 of 1913 (this .1., 1914, 309) by using any 
non-substantive dyestuff capable of forming an insoluble 
compound with formaldehyde, with tho exception of the 
dyestuffs already claimed ( loc. cit.). Suitable dyostnffs 
are, for example, mono-azo compounds containing us 
end-components derivatives of resorcinol, e.g., chloro- 
rosorcinot. phlorogl ucinol, m -aminophenol, am inonaphthols, 
dihydroxynaphthalenes, etc.—J.B. 

Wool clemming apparalun. A. Thibeau ot, Cio., Tourcoing, 
France. Eng. Pat. 8689, April 12, 1913. Under Tnt. 
(,’onv., April 20, 1912. 

See Fr. Pat. 442,930 of 1912 ; this.(., 1912,1028.—T. F. H. 

Bleaching fibrmm malt rial. A. 0. Bloxam, London. 
From Luftbleiehe ties. m. b. H., Eilonburg, Prussia. 
Eng. Pat. 13,902, June 10, 1913. 

See Ger. Pat. 262,047 of 1912 ; this J„ 1913,824.—T. F. 11. 

Yarn-mercermng machine, p. Halm, Nicderlahnstein-on- 
Rhino, Germany. U.S. Pat. 1,087,442, Fob. 17. 1914. 
See Eng. Pat. 21,539 uf 1912; this J., 1913, 422.— T. F. B. 

Cellulate extern ; Coating materialn with -—-. Act.-Ges. f. 
Anilinfabr.. Treptow. Germany. Eng. Pat. 21,015, 
Sept. 17, 1013. Under Int. Oonv., Nov. 15, 1912. 
See Fr. Pat. 4U1.05S of 1913 ; this J., 1914, 20.—T. F. B. 

Ft,vow Printing - an textile fnbricn. E. A. Four- 

neaux, Assignor to Galicn Printers’ Association, Ltd., 
Manchester. U.S. Pat. 1,087.938, Feb. 24, 1914. 

See Eng. Pat. 15,080 of 1912; this ,T„ 1913, 284.—T. F. B. 
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Hydrofluoric uciil ami fluoeulphonic. acid. O. Ruff and 
H. J. Braun. Ber., 1914, 47, 646—656. 

In preparing aqueous hydrofluoric acid from oaloium 
fluoride and sulphuric acid the best yields (up to 81 per 
eent.) with the theoretical quantity of sulphuric acid 
are obtained when it contains about io per cent, of water. 
With 97—100 per cent, sulphuric aoid, a 80 per cent, 
yield of 96—96 per cont. hydrofluoric aoid can be obtained, 
but not the anhydrous compound. In any case the 
residue will contain some calcium fluosulphonate. With 
fuming sulphuric acid and fluorspar fluosulphonic acid is 
obtained, the yield increasing with the anhydride content 
of the sulphuric acid, and beooming practically theoretical 
with aoid containing 60 per cent, of anhydride (i.e., a little 
more than the theoretical amount). Fluosolphonio acid 


boils at 183° G., is not easily decomposed on heating, and! 
is converted by roduoing agents into snlphur dioxide and 
hydrofluoric acid.—W. H. P. 

Fluatulphonir acid. O. Ruff. Bor., 1914, 47, 056—860.. 
(See also Traube, this J., 1913, 1008, and preceding 
abstract.) 

Sodium fluosulphonate was prepared by heating sodium- 
chlorido and fluosulphonic acid in a platinum retort 
and crystallising the residue from alcohol Fluosulphonio 
acid could be hoatod to 900” C. without decomposing, 
to form sulphury! fluoride in tho manner suggested by 
Thorpe and Kirmann (Z. anorg. Uhem., 1893. 3, 63). 
By the reaction of fluosulphonic aoid on potassium bi¬ 
chromate and chromium trioxide a gaseous compound 
containing chromium and fluorine was ovolved along with, 
hydrofluoric acid. Attempts to condense the former 
gavo a complex product and tho author was not able to 
decide if this contained chromyl fluoride. With potassium 
permanganate a violet gas of an explosive character was 
evolved, probably either manganyl fluoride or per 
manganic anhydride.—W. H. P. 

Sodium carbonate dr/to* its in South Africa; Working of 

-. Board of Trade J„ March 19, 1914. [T.R.J 

A company has recently been formed for the purpose of 
working a valuable deposit of crude carbonate of soda, 
situated about 25 miles from Pretoria. Some 3.900 tons 
of the soda have already liven mined and sold in Johannes¬ 
burg. The company also has a complete plant at. 
Ophirton, Johannesburg, for the manufacture of washing 
soda, with a capaeily of about 10 tons per day. 

Ammonia ; Electrolytic oxidation of -, G. (lesterhcld. 

Z. anorg. Uhem., 1914, 86, 105—142. (See also this J., 
1905, 279, 280 and 550 ; 1900,185; 1909, 704 and 1910 
21 .) 

In the electrolysis of ammonia the gases at the anode 
always contain appreciable quantities of nitrous oxide 
(which can be isolated in the liquid state), as well as 
nitrogen and oxygen. When a solution of ammonium 
carbonate containing ammonia is electrolysed, practically 
the whole of the current, can be accounted for from 
tho oxygen, nitrogen and nitrous oxido evolved and the 
nitrate left in solution. The distribution of the current 
effect among these products varies witli the anode material, 
the temperature, tin- current density and the ammonia 
concentration. IfydroxyJamine, hyponitrite and nitrite 
aro probably formed as intermediate products between 
the ammonia and the nitrate. These may escape further 
reduction by decomposition or interaction," e.g.. ammonium 
nitrite gives nitrogen, hyponitrite gives nitrous oxide, 
hydroxylamine and nitrite give hyponitrite. Tho course 
of tho oxidation of tho intermediate products, in the 
presence of varying quantities of ammonia may be 
observed by noting tho anode potential at various current 
densities. Of all the suooossivo changes the highest anode 
potential is required by the first reduction of the ammonia 
to hydroxylamine; hence the intermediate products 
will not tend to accumulate, and the predominating 
end product will be ammonium nitrate, tile proportion 
of which can be appreciably reducod only by careful 
choice of concentration, current density, and temperature. 
To obtain a comparatively large current yield of oxidised 
products in the absenoe of a catalyst, an anode with a 
high oxygen over-voltage (e.g., platinum or palladium) 
must bo used, with iron, tho tendency for oxygen to bo 
evolved is very muoh greater. As the concentration of 
ammonia is raised the oxygen disappears ; the nitrate 
increases and also the nitrogen and nitrous oxide. After 
a certain point the nitrate yield diminishes and the 
nitrogen and nitrous oxide (particularly the former) oon- 
tunic to ineroase. This is due to the faot that the anode 
potentials of nitrite and ammonia do not differ very 
greatly in equivalent solutions. If the ammonia con¬ 
centration is increased the rate of oxidation of the nitrite- 
diminishes, so that it fa mainly decomposed. If a cataly tio- 
ally active anode fa used the ammonia oxidation may be- 
so much favoured that good yields of nitrite can he- 
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obtained as final product Rise of temperature has an 
"S 3 * totlut °* ammonia 

the o^veendisappears, nitrateinoreases 
then diminishes, ana nitrogen and nitrous oxide 
steadily increase Increasing current density inoreases 
tbe extent of oxidation.—W. H. P. 

Ammonium sulphate; The colouration of - K Leo 

Stahl u. Eisen, 19U, 34, 439-445. 

T8k oauses of the oolouratkm of oommeroial ammo- 

M Um -r Pb T r ? m ™> t « ated b y determining the 
impurities present in coloured samples, and by pre¬ 
paring the salt on a small scale using sulphuric aoid 
contaimng known amounts of impurities. A gray oolour 
resulted from the presenoe of traoes of tar, or of sulphides 
° r "V bl,u ’ » nd ™d from the presence of 
cyanides; yellow from the presence of the sulphides 
”, “re™' 0 , and cadmium. Markedly coloured products 
wore obtainod with acid containing from 0-01 to 0-07 
per cent, of the metallic impurities.—T. St. 


Sulphur and calcium hydroxide.; Reaction between _ in 

i,9 V - T " rtar - Am - n -™' 

Wbkn an aqueous solution of calcium hydroxide was 
Sf thf th££ i 8 “h ,) ( h " r P' p fnce of air, decomposition 
°f thlo8ul P. hato Produced int, sulphite and sulphur 
dways occurred even at temperatures much below 100°C. 
Kr under varying conditions in an atmosphere 
n hydrogen showed that the primary reaction wan : 

3< 'a(OH),+1 aS-*2C»S 4 +CWSjf),-) 3 H,(). 

When excess of sulphur was used, it combined with the 

»to , to.f?mo! P 837! W14. f 74™_n! J>SU,Phide ’ (f * D 

fluorspar; Valuation of -. E. Bidtel. ,1. Ind Eng 

(’hem., 1914, 6, 2(15. 

Thu method described previously (this ,J 191 •> ri-ii 
■ ?«“«*«« followsAfter Wing with acctfc' add’ 
instead of filtering, the mixture is cvajiorated to dryness' 

ddteti T, S ° oc ' of , wa ‘ OT , boated to boiling to pro’ 
XS li„T n w ba«ic acetate and Aon 

Altered. (Calcium fluoride is less soluble in water than in 

(HKi’A T, ’ a " d a „ corr “ tio n «f 0 001 grm. instead of 
a* 0 ?/' ?, ' n ; 18 sufficient.) After volatilising the B ilica 
as described earlier, and weiehintr the reMidu** •> _ e 

hydi-ofluorie acid and ,0 dro^'Jff nitric “Id kro 
the covered cruoible warmed for 110 min* tu., *. ’ 

f hydrofluoric acid. A oorrootion of 0-002 grm is 

.TxWc and h" 8 | W °- ght • i ',' thc trea ‘niont with mercuric 
JXido and hydrofluoric acid and ono of 0 001 grm for loss 
in the treatment with ammonium acetate ((or. «(.).—A. S. 

Chlorules of lend and sodium. ; Equilibrium between _ 

in aqueous solution. N. Demassicu r I T’ 
1914,168, 702—703. ' L ,,m P t( ‘ a rend., 

ITS. at The 3 Adubilitrl.f ’iXf C h| Ur tH 

“lightly till the solution contain ahm,t 3 gr,ns 

2 te X at r,3*t ft* ° f kad Chl0ridc yuriwftmm about 
m4 254 )-4 R U gTm8 ' at 100 U < S <*> aUo th.w! 

■‘sr ar.WL,^ «-*- 
*sr.ssaE*> “» 

ferrous chloride oxalate h? ekLtoT. " metail10 non or 
01 •‘£5°? di0,ride «i»^CMtoion.' 1 te a t t h 10 * PhBre 

^■aassasSSSS 


,“?h!r„”jTs, J rs 

white precipitate ” ; Constitution of _. 

M, 22^-229 K ' N ' ( h ° Udh, ' ry ' Z ' an0I g' them., 1914, 

UiLD hydrochloric acid acts on the compound, HJJHeCl 
to give ammonium and mercurio ohloirdos in moleoSar 
Sl a'"' • Hydrohroroic and hydriodio acids aot simflari^ 
Svdr g ,« " utur ?, of bromides and iodides respectively 
Hydrofluoric acid gives morourio chloride, mercuric 
fluoride and ammonium fluoride, indicating that in tho 

anf'not C to P tZ d n^ JChl0ri "rs a a , tta( ' hod ‘« ‘he mercury 
ana not to the nitrogen. The formula H,N.HgCl is 

further supported by the composition of the yellow 

an y amml a ?T ,P ', ta r N »*»gCWl t , obtained from 
an ammomacal solution of the “ white precipitate ” on 
afdition of ohloroplatinio ari I, and by the formationof the 

chhuMc—W P 'lfp. ' by tHe “ ti0 " 0" mercuric 

‘ V £l“e ! 's tieducion of -, and existence of a 

MH 158 ,1" d *'• tomptre rend., 

this j„ m4^ • (u,mi>are * olgon and b^ 18 - 

wri'JK'n p, ,'li! iod hydrogen was passed over a known 
weight of heated mckelous oxide, the extent of the pro- 

!Sr e T u0 !"’, n hcln K ascertained by weighing P tho 
water produced during observed intervals of time. 8 Tho 
, ‘L‘„‘ y." f reduction tlenonds ui»n the nature of tho 

t.mlwr t * 1 ' e rap ! dd y of ‘he hydrogon current, and tho 
temperature. Oxido prepared at a high temperature 

temnp UC f 1 far '" UrC r‘ ,,w V than that prepared it a low 
temperature, espoeially when thc reduction is effected 

temn, ,1 f? turc - Rcsult8 are quoted for reduction 
temperatures between 155° and 250° C. with hydrogen 

W?,rW r0m d T, t0 24 ,°'P’ and rimo” 

irom i to lfld hours. The velocity of reduction is an 
m, [ ,T en ! a function of the temperature; and the- 
rcsults show further that fairly rapid reduction first 
occurs to a suboxide, which is then reduced to thc metal 
oxidoT Nilr 01 ' rat, “' Jhe probable formula of tho sub- 
The rS corrra l»;n'fuig to tho compound Ni ( (.VO,),. 
lho reduction w retarded by traces of moisture.—J. R. 

Phosphides of• manganese ; The higher- -. fj. Hilpert 

and 1. Dieckmann. Ber., 1914, 47, 780—784. * 

A MIXTUKE of 2 grms. of manganese and 2-4 grins, of red 
phosphorus was heated in an exhausted sealod tube 
br “ t /! ,r hour8 , a ‘ «0”C. and then for 48 hours at 
«0° C. fhe product was triturated with benzene 
separated by filtration, washed with alcohol and ether 
and dried over sulphuric acid. It had a composition 
i.orro8|K,nding to MnP a . When heated in hydrogen for 
13 houw at 290 C. (tho boiling point of phosphorus) 
it remained unaltered, but at 400‘C. it griduafly lost 
phosphorus, and after about 50 hours was completely 
converted into MnP (sp. gr. 5-39 at 20°/4° U). P Both 
phosphides were dark grey iwwdera, not readily attaoked 
by acids, and iiossessod ferromagnetio properties, the 
transformation point (Curie point) being about 38° C 
for MnP, and 28° C. for MnP. When heated in air they 
burned like phosphorus, leaving black, strongly magnetic 
residues. For the purposes of analysis the phosphides 
wero mixed with about 20 times their weight of sodium 
peroxide, heated very slowly to inoipient fusion, the 
melt treated with water, the solution evaporated to 
dryness twioe with hydrochloric acid, and the residue 
dissolved m hydrochloric acid. The manganese was 
then dimmed by titration with permanganate (this 
1913, 510) ana the phoephorut by precipitation ae- 
ammonium phosphomolybdate and repreoimtation as. 
magnesium-ammonium phosphate.—A. S. 
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Nitrogen Ittxoxide and isonilrogrn Itlroxidc; The - I 

at F. Kaschig. E. Muller. Z. anorg. Chcm., 1914, 
86 , 230—288. 

The green substance obtoinod by Raschig (this J., 1911, 
1208) and by the author (this J., 1912, 685) is considered 
to be not nitrogen hexoxide, hut a mixture of the oxides 
NOj, N,0„ N,0, and NO. The green oolour can be 
exactly reproduced by dipping a test-tube containing 
liquid air into liquid N,0, and then into liquid N,0,, or 
even by depositing these oxides separately on tubes which 
will fit one inside tho other. On washing with liquid 
nitrogen tho green substance does not lose oxygon or 
pass into NO, or isonitrogon tetroxido.—W. H. P. 

Hydrogen sulphide ; Colourimtlric determination of mall 

quantilice of -. W. Mecklenburg and F. Rosen- 

krunzer. Z. anorg. Chem., 1914, 86 , 143—153. 

Tins proocss depends on the formation of methylene 
blue when dimcthyl-p-phenylenediamine sulphate and 
ferric chlorido are addod in small quantities to a hydro¬ 
chloric acid solution of hydrogen sulphide. The reagents 
are added in tho order: hvdroohloric acid, diamine- 
sulphate and ferric chlorido, in definite quantities as rapidly 
as possible, the temperature being kept constant. Tho 
colours are compared with standards prepared in a similar 
manner from solutions of known concentration of hydrogen 
sulphide (determined iodomotricallv) containing 10 X 10~« 
to 3000 X lir« grm. per litre. Tho quantities recom¬ 
mended for 500 c.c. of solution are : 10 c.c. of oonoentrated 
hydrochlorio acid, 25 mgrms. of diaminosulphute, and 2-5 
c.c. of a 0-1 molar solution of ferric chloride dissolved 
in equal volumes of concentrated hydrochloric acid and 
water. The limits of tho method are from 10 X 10 8 to 
3000 X 10"* grm. |ier litre.—W. H. P. 

Hydrogen peroxide ; The photochemical decomposition of 
,T. H. Mathews and H. A. Curtis. J. Phys. Cliom., 
1914, 18, 100—178. 

A mercury vapour lamp was used as the source of light 
and in order to maintain a constant illumination the 
lamp was surrounded by an air current of constant tom- 
lieratura, circulated through a Uviol-glass tube. The 
peroxide solution was contained in a llviol-glass tube 
which was rotated by means of a pulley fixed at its upper 
end, its lower end being plugged with paraffin wax and 
resting on a spindle inside a larger tube of Uviol-glass 
t hrough which was circulated a stream of w ater at oonstant 
temperature Tho decomposition was measured by 
titrating with permanganate and sulphuric acid. It 
followed the courso of a tmitnolccular roaotion and oeasod 
abruptly on extinguishing the light. The temoeraturo 
coefficient of tho reaction was 1-5. Various substances 
acted as negative catalysts: sulphuric acid, sodium 
hydroxide, iodine, mercuric chloride, potassium cyanide, 
sodium thiosulphate, hydrogon sulphide, acetanilide, 
sodium chloride, calcium hydroxide and barium hydroxide. 
The easo of sodium hydroxide was esjiocially interesting as 
this substance acted as a powerful positive catalyst for 
tho decomposition of hydrogen peroxide by heat.—J. B. 

bromine associated with chlorine in haloid salts ; Use of 

telluric acid in the determination of -. F. A. Gooch 

and H. 1. Uole. Amer. J. Set, 1914, 87, 257—262. 
Telluric acid mav be used inatoad of selonic acid (see 
this 1913, 140)’ for the selectiyo oxidation of hydro. 
bromic acid in presence of hydrochlorio acid, but it is 
nooessary to add also sulphuric acid to liberate the hydro- 
bromic acid from bromides. A weighed quantity of the 
haloid salts (chlorido and bromide) is placed in a Voit 
distillation flask togethor with 1 grm. of telluric aoid and 
water to make 40 o.c. Tho flask is connected by ground 
glass joints with a receiver containing 300 o.o. of a 1 per 
cent, solution of potassium iodide. 10 o.o. of sulphuric 
acid (1:1) arc run into the distillation flask, a slow 
current of carbon dioxide is passed through tha apparatus, 
and the reaction mixture is distilled uutil its volume is 
reduced to 17—18 o.o. The free iodine in the reoeiyer 
is then titrated with thiosulphate. Under the conditions 


described up to 0-3 grm. of bromine (as bromide) can b * 
accurately determined in preaenoe of up to 0 25 grm. u 
chlorine (as chloride).—A. S, 


Carbon and graphite; Heat resistivity of— J, W. 
Richards. Trans. Amer. Eleotroohem. Soc., 1913, 84, 
109—118. 

A 20 cm. cube of the material, with a 2-5 cm. cubical 
cavity in its centre, was heated by an clectrio arc, the 
temperature within 1 mm. of the cavity being moasurcd 
by a thermocouple inserted in a small hole 5 mm. in 
diameter. From measurements of the temperature of 
the outer faces the following results were obtained :— 
National Carbon Co. carbon (202°—853° C.)= 

36-8 thermal ohms per om. cube. 

Achcson graphite (240°—420° C.)= 

3-69 thermal ohms per om. oube. 
In the discussion tho noccssity for reoognising that the 
temperature of tho inner surface is not necessarily that of 
the source of heat, but that it is determined by the outside 
tcm|ierature, the conductivity, and the thickness of the 
walls, was pointed out. Thus it is not necessary that tho 
1 eni|H-rature of the gases in an open-hearth furnace 
be below tho melting point of the roof bricks j it is in fact 
frequently some hundreds of degrees higher.—W. H. P. 


Sodium chloride as a reagent for the detection of soluble 
silicates. Jsnard. Sec XU. 


Patekts. 

Nitrogen oxides or oxyacids ; Process and apparatus for the 

manufacture of -. A. H. Lyrnn, London. Eng. 

Pat. 3194, Feb. 7, 1913. 

A tube containing a bed of porous, refractory material, 
such as fireclay, is heated by means of a combustible 
gas, and a mixture of nitrogen and oxygen is passed over 
it and combination induced inside and around the refractory 
moss; or the gases may be passed through the walls 
of a porous cylinder and eausod te combine near its surface, 
whieh is thus raised to incandescence. Steam, super- 
healed to the point of dissociation, may also bo introduced 
into the gasoous mixture, in which case the reunion of 
hydrogen and oxygen causes an intensely high temperature, 
which promotes the combination of nitrogon and oxygon. 
To minimise dissociation, the nitrogen oxidos, as soon 
as they are formed, are cooled, or absorbed by a suitable 
liquor. The gases may be admitted under pressure, at 
a reduced pressure, at a high velocity, or intermittently 
by means of a series of explosions.—<). R. 


Sulphuric acid from the sulphur compounds of ammonia- 

freed coal-gas; Process for manufacturing -, and 

argmatus therefor. J. Mackenzie, Middlesbrough-on- 
Tecs. Eng. Pat. 4770, Feb. 25,1913. 

Coal-oas, which has been cooled, condensed, scrubbed, 
and freed from ammonia, is passed through a series of 
purifiers containing ferric oxide. As soon as one of the 
purifiers is charged with sulphur, hot air is passed through 
it, and tho sulphur dioxide which is formed, mixed with 
air, is passed successively through a oontaot ohamber 
containing heated spent pyrites, a Glover tower, a 
sulphuric acid chamber, and a Gay-Lussac tower, for the 
manufacture of sulphuric acid.—0. R. 

Metallic oxides or compounds [ hydroxides ]; Manufacture 

Iku electrolysis] of -. C. White, London. Eng. Pat. 

4082, Feb. 17, 1913. 

As alkali chloride aolution (20—25 per oont.) previously 
purified and containing J—1 per cent, of alkali hydrdxMe, 
is heated to 98° C. and electrolysed, using as anode the 
metal (copper, zinc, lead, tin, bismuth) of which it is 
desired to form the oxide or hydroxide. A current density 
of about 100 amps, per sq. m. under a pressure of 1 volt 
may bo employed.—0. R. 
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•Balt; Manufacture, of - by multiple-effect evaporation. ! 

S. M. Lillie, Philadelphia/ Pa. U.S. Pat. 1,086,457, i 
Feb. 10, 1914. 

In a multiple-effect evaporator for the manufacture of 
«alt from brine, two or more evaporators communicate by 
way of a suitable conduit with a device for separating 
-deposited salt crystals ; suitable steam connections 
-allow tho evaporators at either end of the series to act 
■alternately as the hottest and coldest end respectively, 
And provision is made for a How of brine through the 
•conduit, sufficiently rapid to carry salt, wliioh is deposited 
an tho conduit, into the separator.—0. R. 

Thorta from tnonazik sand ; Process of extracting -. 

U. Baskerville, New York, Assignor to Welsbaoh Light 
Co., Gloucester City, N.«J. U.S. Pat. 1,087.099, Feb. 17, 
1914. 

A mixture of numazitc sand, carbon, lime, and calcium 
fluoride is heated to a temperature high enough to eliminate 
phosphorus and silicon from the sand, and to convert the 
metals into carbides, which are then disintegrated by 
slaking.—O. K. 

Stannic, chloride ; Apparatus f<» th*> manufacture of -. 

W. F. Doerfliugor, Halcsite. N.Y., Assignor to Niagara 
Alkali Co. U.S. Pat. 1,087,437. Feb. 17, 1914. 

Ay apparatus for treating tin with hydrochloric acid com¬ 
prises a reaction vessel fitted with a double locked inlet 
for the tin, an inlet for the acid, an internal appliance for 
regulating the temperature, and a number of inde[>endent 
temperature-regulating jackets - O. R. 

Potash salts from kelp; Process of obtaining -. H. 

Wilson, Assignor to Pacific Kelp Co., San Francisco, 
Cal. U.S. Pat. 1,087,477, Feb. 17, 1914. 

Kelt is allowed to doooinpoat* in a porous vessel until 
•converted into a semi-solution : chlorides are deposited 
on the outside* of the vessel as an offloresconeo and are 
recovered. The kelp is then allowed to decompose further 
until the moisture has evaporated, water is added to the 
residue and nitrates are recovered in a similar manner as 
an efflorescence on the outside of the vessel.—O. R. 

Dissolving salts, especially potassium salts, continuously 
in a counter-current ap/mratus. K. Kolichen and 
R. Meyer. Gcr. Pat. 270,380. Dee. 2, 1910. 

The cylindrical apparatus is divided into compartments 
by conical partitions disposed in pairs and communicating 
at their adjacent narrow ends by small openings. These 
partitions act as heating surfaces and tho upper one of 
•each pair, with its wide end uppermost, serves as a dis¬ 
solving chamber. The; material is introduced at tho top 
of the apparatus and is carried downwards through the 
series of conical dissolving chambers by atirrera mounted 
-on a central shaft, which also carries distributing plates. 
The solvent enters at the lower end of the apparatus and 
the solution leaves near the top. Steam for floating flows 
from above downwards through the heating chambers 
bounded by the conical partitions and the outer wall of 
the apparatus.—A. B. 

Kiescrite almost free from chlorine ; Apparatus for obtain¬ 
ing -. 8. Haun. Oor. Par. 270,193, June 20, 1913. 

Addition to Ger. Pat. 265.044. 

In the apparatus described in the chief patent (this J., 
1913, 1067), a screw is mounted in the tube through which 
the kiesorito passes into the dish below. The kiosorite is 
forcod downwards by the screw and gradually AUb the dish ; 
and is discharged slowly over the side. The dish may be 
replaced by a valve held in place by a spring or counter¬ 
poise until opened by the kieserite forcod downwards by ' 
the screw.—A. 8. 

9 

Nitrogen; Fixation of - . .1. E. Bucher, Providence, 

R.I., U.8.A. Eng. Pet. 27,713, Bee. 2, 1912. 

See Fr. Pet. 455,709 oi 1912 ; this J„ 1913, 9*3. Refer, 
■race is directed in pursuance oi Sect. 7, Sub-sect. 4, oi the 


Patents end Designs Aot, 1907, to Eng. Pats. 6017 of 
1881 and 1095 oi 1908.—T, F. B, * V 

Silicates containing potash ; Proem for producing from 

- products which are richer in potassium oxide. P. 

Sohnoider, Cologne, Germany. Eng. Pet. 4403, Feb, 20. 
1913. Under Int. Conv., Feb. 21, 1912. 

Sue Fr. Pat. 454,032 of 1913; this J., 1913, 807.—T. F. ]S. 

Alkali-metal compounds from silicates containing the same ; 
Process of obtaining ——. A. Mcsserschmitt, Stolberg, 
Germany. U.S. Pat. 1,087.132, Fob. 17, 1914. 

She Ger. Pat.252,278of 1911: thisj., 1912,1179.—T. F. B. 


Alkalis from natural rocks; Method of extracting -. 

A. Messersehmitt. Stolberg, Germany. U.S. Pat. 
1,089,710, March 10, 1914. 

See Ger. Put. 2(14,900 of 1912 ; thisj., 1913,1000.—T.F.B. 

Ammonium salts ; Apparatus for manufacturing - from' 

ammoniaral substances. I,a Kiiburbaino (Vidanges efc 
Engrais! Koc. Anon., liiunl, France. Eng. Pat. 4087, 
Feb. 24, 1913. Under Int. Conv., Feb. 24, 1912. 

See Fr. Pat. 454,498 of 1913 ; this J., 1913, 882.—T, F. B. 

Ammonia ; Producing -. V. Bosch and A. Mittoseb, 

Assignors to Badisehe Anilin und Soda Fabrik. Ludwigs - 
baton on Rhine, Germany. U.S. Pat. 1,089,185, 
March 5. 1914. 

See Addition of Aug. 13, 1912, to Fr. Pat. 431,295 of 
1911 : this J., 1913, 233.—T. F. It. 


Ammonia; Process for the synthetic preparation of - 

from its constituents. A. Metignon, Bourg-le-Rcine, 
Assignor to Koc. Gcncrole des Nitrures, Paris. U.S. 
Pats, i,089,240 and 1,089,241, March 3, 1B14. 

See Fr. Pat. 430,595 o/JOlO, this J., 1911,1381.—T. F. B. 

Jtadiuthorium ; Process foi the preparation of ——. P. M. 
Justice, London. From (1. Kniiftor und Co., Berlin. 
Eng. Pat. 5900, March 10, 1913. 

Bek U.S. Pat. 1,070.141 of 1913; thisj., 1913,1116 —T F.B. 


Hydrogen peroxide; Manufacture of -, H. Wade, 

London. From Henkel und Co., Dimseldorf, Germany. 
Eng. Pat. 10,470, May 3, 1913. 

See Fr. Pat. 457,000 of 1913 ; this J., 1913,1010.—T. F. B. 


Chlorate solutions: Proms for activating -. K. 

Hofmann, Chariot ten burg, Germany. Eng. Pat. 
20,593, Sept 11, 1913. Under Int. Conv., Nov. 19, 
1912. 

See Gcr. Pat. 207,900 of 1912; this J., 1914,200 —T. F. B. 


Lime in block form ; Process for the production of -. 

F. Neumorkel, Budapest. Eng Pat. 22,924, Oct. 10, 
•1913 Under Int. Conv., April 14, 1913. 

See Fr. Pat. 401,359 of 1913; this J., 1914, 260,—T. F. B. 


Aluminosilicates or artificial zeolites; Process of mating 

hydrated- -. R. Gans, Paukotv, Assignor to J. D. 

Riedel A.-G., Berlin. Reissue No. 13,691, Feb, 24, 
1914, of U.S. Pat. 914,405, March 0, 1909. 

See Eng. Pat. 8232 of 1907; this J., 1907, 1001.—T.F.B. 


Hydrated aluminosilicates, or artificial zeolites, and process 
of producing same. R. Bans, Pankoir, Assignor to 
J. 1), Riedel A.-G., Berlin. Reissue No. UWFeb. 17, 
1914, of U.S. Pat. 043,535, Dec. 14, 1909. 

See Fr. Pat. 374,525 of 1907; this J„ 1907,872.—T. F. JB. 
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Tin tetrachloride; Process of producing -. Obtaining 

tetrachloride of tin from tin-scrap and other materials 
containing tin. P, WolB, Wetzlar, Germany, Anignor 
to Vulcan Detinning Co. U.S. Pate. 1,087,622 and 
1,087,623, Peb. 17, 1914. 

Sun Fr. Pat. 406,861 of 1909 ; this J., 1910,424.—T. F. B. 

Bisulphites; Process of stabilising -. L. Nonnet, 

Brussels. U.S. Pat. 1,087,647, Feb. 17, 1914. 

Sxb Fr. Pat. 450,804 of 1912; this J., 1913,602.—T. F. B. 

Titanium cyanonitride; Process of producing -. S. 

Peacock, Chicago, Assignor to E. 1. du Pont do 
Nemours Powde.Uo. U.S. Pat. 1,088,359, Feb. 24,1914. 
See Eng. Pat. 11,392 of 1912; this J„ 1913,600.—T. F. B. 

Electrolysis of alkali or alkaline-earth chlorides; Process 
for the -. A. Clomra. Fr. Pat. 463,395, Oct. 8, 

1913. Under lnt. Conv., Doe. 3, 1912. 

See Eng. Pat. 21,462 of 1913; this J., 1914,312.—T. F. B. 

Phosphorus perUitchlmidc; Process for producing -, S. 

Peacock. Fr.Pat. 463,497, Oet. 10,1913. 

See Eng. Pat. 23,023 of 1913; this J., 1914, 256.—T. F. B. 

Sodium bisulphate ; Process for making -- in a form 

which can be calcined directly. Akt.-Gcs. Dynamit 
Nobel. Fr Pat. 464,097, Oet. 23, 1913. Under lnt. 
Cony., Jan. 22, 1913. 

See Ger'. Pat. 263.120 of 1913; this J., 1913,909.—T. F. B. 

Hydrogen ; Production of --. A. Messerschmitt, Stol- 

berg, Germany. Eng. Pat. 18,028, Aug. 7,1913. Under 
lnt. Cony., Jan. 10, 1913. 

See Fr. Pat. 461,480 of 1913 ; this J., 1914, 200.—T. F. B. 

Oxygen \from air] ; Apparatus for the manufacture of ——. 
E. F. Auraont, Paris. U.S. Pat. 1.088,052, Feb. 24, 

1914. 

See Eng. Pat. 11,306 of 1911; this J„ 1912, 230.—T. F. B. 

Hydrogen and oxygen; Electrolytic production of - -. 

The Knowles Oxygen Co., Ltd., and R. W. Grant. 
Fr. Pat. 463.507, Oct. 10, 1913. 

See Eng. Pal. 18 2 of 1913 ; this J., 1914, 24.—T. F. B. 

Recovery of sulphur from pyritic ores. Eng. Pat. 26,370. 
See X. 

Collection ani separation of finely divided sulphur. Eng. 
Pat. 26,594. Sec X. 


consequence of the shape of the tube the mercury h» 
divider! into two portions and an arc is formed acroea 
the intervening space. Quarts lamps are constructed to 
work under tensions of 220 to 600 volts, giving a candle- 
power of 500—6600. The most powerful will iliuminato 
an area of 2 hectares (5 acres).—H. H. S. 

Patents. 

Oil fired furnaces for melting glass or other fusible substances. 
A. A. Mohn, London. From J. Rothkopf, Paris. Eng. 
Pat. 26,494, Nov. 18, 1912. 

A continuous furnaco is provided with an arohed double 
roof, tho hot combustion gases returning through the 
space thus onclosed, with tho result that a more intense 
and regular heat is reflected on to the material to be 
melted m tho furnaco, whilst tho waste gases are utilised 
for the production of suporho&tod steam which is employed 
to break up and spray the heavy liquid hydrocarbons 
used in the burnor.—H. H. 8. 

Refractory products of quartz and similar materials ; Manu¬ 
facture of -. W. Boehm. Fr. Pat. 463,147, Oct. 2. 

1913. 

Stlioa or zirconia ia rendered conducting by addition of 
soda or potash lye and then fused by electric current, the 
hosting being continued until the alkali ia volatilised. 
Tile ware is shaped in the fused condition.—H. H. S. 

Bricks ; Methods and apparatus for the burning and like 

treatment of -. E. G. It. Marks, London. From 

A. A. Scott, Knoxville, Tonn., U.S.A. Eng. Pat. 4286 
Feb. 19, 1013. 

Dried bricks are placed in a scries of closed self-contained 
communicating kiln chambers, each forming in itself a 
complete kiln and having its own combustion chamber. 
Tho chambers are mounted on suitable trucks moving on 
a track through a tunnel of suflicient height to leave 
a drying chamber for wet brickB abovo the train. Moans 
aro provided for the introduction of fuel into each kiln- 
chamber, and flues connect the rear end of ono with the 
forward end of its successor throughout the train. When 
tho brickB in tho iniddlo kiln are burned, tho train is 
advanced ono chamber, a new kiln filled with dried 
hot brinks being added at the rear.—H. H. S. 

Earthenware; Methods of placing articles of - and the 

like, in firing ovens and in saggers. W. Hassall, Burton- 
on-Trent. Eng. Pat. 14,325, Juno 20, 1913. 

Lavatory basins and similar articles are supported in 
firing or glazing ovens by floors or sholves extending only 
partly across the area of the saggers so that the articles 
overlap one another vertically, the saggers of each “ bung ” 
or stack beingarranged so that floors and spaces alternate- 
in position.—H. H. 8. 


Electrolytic generator [for hydrogen and oxygen], U.S. Pat. 
1,087,937. See XI. 


VIII.—GLASS; CERAMICS. 

Transparent quartz; French manufacture of - and its 

applications. Mercury vapour lamps. J. Gallois. Bull. 
Soo. d’Encour., 1914, 121, 205—212. 

Dependent till 1911 on English and German imports, 
the French now manufacture their own silica ware, a 
faotory at Laigneville producing fused quarts which 
allows the wholo mercury spectrum down to 2302 Angstrom 
units to pass through a thickness of 3 mm. of the medium, 
a transparency to ultra-violet rayB which permits of its 
application to the sterilisation of liquids u addition to 
industrial illumination and chemical ware. A new 
mercury vapour lamp with quarts illuminating tube is 
desoribed. In the initial position the mercury fills the 
illuminating tube, but when the onrrent is started, a coil 
attraota an armature oonneoted by a rod with the tube, 
and turns the latter on its axis about 40° whereby in 


Abrasive compounds; Method of producing _, T. B. 

Allen, Assignor to The Carborundum Co., Niagara 
Falls, N.Y. U.S. Pat. 1,087,705, Feb. 17, 1914. 


A MOLTEN magma having substantially the theoretical 
composition of garnet is allowed to cool slowly to permit 
of the crystallisation of garnet, and then quickly—for 
example, by crushing in water—in order to prevent dis¬ 
sociation of the garnet.—H. H. 8. 


Polishing material; Manufacture of -from bauxite - 

E. Stmsser. Fr. Pat. 463,570, Oot, 13, 1913. 
Bauxite rich in iron is caloinod at 1200°—1400° C., with, 
addition of a reduoing agent suoh as common salt and 
carbon, which will form a volatile compound of iron, and 
the residual alumina ia fused in an eleotrio furnace. 

-H. H. 8. 

Ceramic materials and products; Manufacture of _. 

T. Moses. Fr. Pat. 463,899, Oot. 27, 1913. 
Fragments of porcelain, faienoo and glass, free from iron, 
are mixed in the proportions 100:35 :20, powdered, and 
treated as in the manufacture of glased tiles.—H. H. 8. 
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Metal articles; Gleaning of - preparatory to the appli¬ 

cation of a coating of enamel or the like. T. E. Davidson, 
Weatmoubfc, Quebec, Canada. Eng. Pat 16,664, 
July 18, 1913. 

The metal articles, such as sheet iron or steel, are first 
immersed in concentrated sulphuric acid to carbonise 
grease, etc., then allowed to stand in water, when the 
carbonised matter settles, and the dilute acid formed 
furthur cleanses the metal. Finally thov are washed in 
dean water heated preferably to near the boiling point, 
and dried.—T. St. 

EnameUing sheet-iron and the like; Process for -. L. 

Honigmann, Aachen, Prussia. Eng. Pat. 28,398, Doc. 9, 
1913. Under lnt. Conv., April 4, 1913. 

Meta LUO silver is used in the undercoat as a substitute 
for cobalt or nickel oxide, or for a silver compound in 
solution, in order to mako (he enamel more flexible and 
adherent.—H. H. 8. 

Enamels; Manufacture of white -, Vorein. Chem. 

Fabr., Landau, Kre.idl, Heller und Co. Fr. Pat. 
463,623, Oct. 14,1913. Under lnt. Conv., Oct. 22,1912. 
Oxides and silicates, e,g,, of zirconium, titanium, aluminium 
and tin, suitable for use as agents for producing opacity, are 
finely ground ami treated in (-he enamel mill with very 
dilute acid or alkali, by absorption of which they becoino 
capable of combining with water. Formation of sols is 
avoided by addition of crystalloids.— H. H. 8. 


IX.-BUILDING MATERIALS. 

Portland cement; De'rrni illation of the, fittest flour in -. 

A. llaucnschild. Tonind.-Zeit., 1914, 38, 477—478. 
Portland cement was divided into fractions of different 
degree; of fineness by first passing it through a sieve with 
4900 meshes per sq. cm. and then grading the finer 
portion in an air centrifuge, the material being fed through 
a hopper on to a distributing plate, on leaving which it 
was subjected to the action of a centrifugal air current, 
produced by a fan rotating at 2180 revs, per min. In 
this way considerable quantities of the material were 
treated, tho ditferent fractions being collected in a series 
of ooncentrio recoptaclos. Tho finest fraction contained 
tho greater part of the sulphates present in tho cement. 
The various fractions did not differ much in composition 
exoept in regard to tho loss on ignition, which was greatest 
in the finest fraction, and decreased progressively with 
the decrease of fineness. Tho time of setting was accele-i 
rated, tho volume-weight decreased, and tho volume- 
constanoy increased with increasing fineness. The greatest 
strength was possessed by Portland cement grains tho 
dimensions of which wero between 0*0363 and 0*0197 mm. 
Tho finest flour, less than 0 007 ram. in size, rapidly 
absorbed carbon dioxide and water, and was therefore not 
adaptod to yield oemont of tho greatest strength.—0. K. 

Portland cement ; The iron in -. H. Kiihl. Tonind.- 

Zeit., 1914, 88, 637—540. 


act beneficially os a flux in bringing about sintering, which 
is nocessory for the proper formation and crystallisation of 
the clinker minerals.—F. Sons. 

Bhul furnace slag in Portland cement; Determination of 
——■ F. Hart. Z. Unters. Nohr. Qenussm., 1914, 
27, 28(1—290. 

Thh material is dried at 105° C. and the fino meal of 
Portland cement removed through a Bievo with 6000 
meshes per sq. cm. The residue is washed with aloohol 
and ether, driod, and particles of iron removed by a 
magnet. Twenty grms. are then submitted to systematic 
fractionation bv shaking with mixtures of benzene and 
methylene iodide of sp. gr. 3 06, 3-00, 2 00, and 2-70 
respectively, so os to obtain fivo fractions: (1) sp. gr. 
above 3-00 (cement clinkor), (2) sp. gr. 3-0—3 05 and (3) 
sp. gr. 2-00—3-0 (mixtures of oemont and slog), (4) sp, gr. 
2*70—2-90 (slag), and (5) sp. gr. below 2-7 (ooke, sab, 
gypsum, and slag). Fractionation hr continued until 
port ions l and 4. examined microscopically (and, if desired, 
by chemical analysis), are found to be pure, and the 
sulphide sulphur is then determined in each, as well as 
in the original cement. Tho porcontago of added slag is 

given by tho formula, H -1(10^ [j. in which a is the 

sulphide content of the cement, b and o that of fractions 
1 and 4 respectively. Tho method is inapplicable if more 
than one kind of slag be present,—F. Sodn. 

Patents. 

Ovetu and kilim ; Bricks or quarries for use in the bottomi 

of -■ C. T. II. Phillips, Burslem, Staffs. Eng. Pat. 

3613, Feb. 12, 1013. 

Tub brick or " quarry ” is formed with ono or more somi- 
circular indentations at its longitudinal and transverse 
edges, so that when one row of bricks on edge is bridged 
over with similar bricks on the flat, passages are formed 
•for the circulation of air. (Reference is dirooted to Eng. 
Pats. 8561 of 1890, 18,730 of 1892, 24,258 of 1895, 
9948 of 1905, and 8362 of 1911.)—0. R. 

Refractory trick. H. Wessling, Hays Station, Pa. U.8. 

Pats. 1,088,755 and 1,088,750, March 3, 1914. 

Fink particles of silica are bonded together by finely 
pulverised soapstone in tile proportion of 8000 lb. to 150 lb. 
A smooth surface is obtained by dipping the brick in a 
bath of powered silica and water before drying and 
burning.—H. H. S. 

Portland cement; Application of the waste from sugar- 

refineries to the manufacture of an artificial -. § 00 . 

Anon, des Etablisaemonts A. Maguin. Bint Addition, 
dated Dec. 12, 1912. to Fr. Pat. 400,438; Oot. 4. 1912 
(this J„ 1914, 27). 

The coal for firing the kiln passes first through a drying 
tube, and is then raised by an elevator into a hopper 
whence it is fed to a double tube grinding mill. * lhe 
powdored coal is delivered by an elevator to a screw 
conveyor leading to tho kiln, any surplus being returned 
by another screw convoyor to tho elevator,—A. T. L. 


Txn groups of cement* wore prepared, all having tho samo 
silioate modulus, or ratio of silica to alumina plus forrio 
oxide, viz., 1:1-90, but with tho percentage ratio 
AljOjiFejO, varying in the different groups from 
10*84: 0*83 to 0*19 : 10*85. In each group, tho pro¬ 
portion of limo only was allowed to vary. The highest 
proportion of lime which oould bo safely introduced was 
considerably higher with the cements rioh in alumina 
than with those rioh in forrio oxide, the limiting values 
for the “ hydrsulio modulus ” being 1: 2*3 and 1: 2*0 
respectively. Within tho limits for a true Portland 
cement (sflioato modulus, l: 1*2 to 1 : 4*0), the highest 
passible proportion of lime is given by the formula. 
x,8Ca0,Si0,+y i 3Ca0,Al J 0,+z,3Ca0,2Fe,0 l . A micro- 
aoopio study of oement olmksr containing varying pro¬ 
portions of ferric oxide indicated that iron compounds 


Artificial stone; Porous - and its production. J. W- 

Aylsworth, East Orange, and F. L. Dyer, Montclair, 
N.J. U.8. Pat. 1,087,098, Feb. 17, 1914. 

Powdkukd aluminium and a small quantity of slaked lima 
are added to mixtures containing Portland cement, 
whereby hydrogon is evolved on tho addition of water, 
with the formation of porous artificial stone.—0. R. 

Cement, concrete and the like in briquette form; Apparatus 

for applying tensile and compressive tests to -. A. K. 

Bomber, London. Eng, Pat. 66t5, March 18,1913. 

Tax use of two separate machines in carrying out tensile 
and crushing tests is avoided by an apparatus comprising 
a fixed frame carrying an abutment for compression tests, 
and having a cross member provided with a jaw hr 


Ot 
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♦ensile text*. A movable frame mounted so as to slide 
within the fixed frame and carrying a complementary 
abutment and a com pi ■mentary jaw, is forced upwards by 
compressed liquid and exerts a tensile strain on the test 
briquette held by the jaws and a crushing strain on that 
between the abutments.—H. H. >S. 

Alkaline cements. J. H. Amies, Philadelphia. U.S. 

Pats. 1,087.914 and 1,088,646. Feb. 24, 1914. 

Dry oement powders capable of being shipped in bags, ; 
and of securing the set of natural soil when mixed with j 
•nch soil and water, are composed of: (1) 60 parts of j 
Portland cement, .'10 of calcium hydroxide, and 10 of soda : 
ash or other water-soluble alkali: (2) 60 parts of Portland- , 
cement, 30 of calcium hydroxide and 20 of plaster of 
Paris.—H. H. S. 

Concrete; Process of waterproofing -. A. E. Horn. ’ 

New York. U.S. Pat. 1,088,022, Feb. 24, 1914. 
Ammonium stearate, or other ammonium soap unstable in i 
air and free from other alkali, is added to the water used ; 
for gauging the concrete.—H. H. N. 

Refractory brick [for lining rotary Him]: Manufacture of ! 

- from cement. Soc. .1. et. A. Puvin de I^afargo. ! 

Fr. Pat. 463,394. Oct. K, 1913. 

To render bricks made from Portland cement clinker in pro 
durable small quantities of calcium Uuorido and calcium 
chloride are added The bricks are made by agglomerating 1 
with calcium fluoride, and chloride, powdered Portland 
cement clinker containing SilL 20—30, Al a () a -fFe 2 0 3 j 
2—5, and OaO 66—70 per cent. The quantity of fluorine i 
should not exceed 1 per cent, of the whole mass. —A. T. L. j 


i a pressure of 3 lb. per sq. in. is applied till the mass softens. 
It is next mixed with 6 per cent, of cellulose acetate and 
with chemicals, e..g. t caustic alkali, or rosin site, or soda 
and alum, with or without jute or hemp waste previously 
steeped in hot caustic. The mass is finally compacted 
by alternate drying and pressing. The proportions of 
the ingredients ‘may be: sawdust 70, jute waste 20, 
cellulose acetate 6, chemicals 6, per cent.—H. H. S. 

Wood and other porous bodies ; Apparatus for the impregna¬ 
tion of -. F. Moll. Fr. Pat. 463,030. Oct. 14, 1913. 

Under Int. Conv., Oct. 16, 1912. 

The vessels in which wood, etc., is treated under measure 
with a solution of mercuric chloride, copper sulphate, or 
acid zinc fluoride arc made of materials not attacked bv 
the solution, such as cement, concrete, masonry or wood. 
The wood, etc., is carried on a wooden trolley running on 
hardwood balls or rollers. The pipe connections between 
the impregnating vessel and the reservoir containing the 
impregnating solution arc of earthenware cased in iron, 
or of iron lined with ebonite.—A. T. L. 

Wood and other vegetable substances : Preservation of - 

.). Gerlache. Fr. Pat. 464.117, Oct. 25, 1913. 
Wood. etc. is treated with an ammoniacal solution of 
chromite, arsenite, untimonite or antimoniate of copper, 
zinc, cadmium, cobalt or nickel. These salts are insoluble 
in water and do not wash out of the wood. Caustic soda 
or other alkali is added to the solution in order to prevent 
the liberation of chromic or other oxidising acid in the 
wood. The ammoniacal solution nmy be made with 
salts such as copper sulphate or zinc chloride, with the 
addition of chromic or other similar acid and a strong 
alkali.—A. T. L. 


Cement or artificial stone; Process for colouring - 

with substances having a basis of kaolin or other aluminium 
silicates and jrrepared by special methods. A. J. Caubel. 
Fr. Pat. 464,057, Sept.‘ 27, 1913. 

A chrome groon is prepared by mixing finely powdered 
kaolin with sodium bichromate, making into a paste with 
a 6 per cent, solution of common salt and a 1 per cent, 
solution of sodium silicate, drying and calcining in a 
reducing atmosphere. Cobalt blue is prepared similarly 
from kaolin and the double chloride of sodium and cobalt, 
and a red material from kaolin and ferrous sulphate. A 
lead chromate colour is made by precipitating with 
bichromate a boiling mixture of kaolin and lead acetate. 
Similar products may also bo prepared by treating a 
paste consisting of kaolin and sodium silicate with an 
aqueous solution of the colouring matter, boiling, and 
precipitating with sodium carbonate and alum. For 
colouring cement and artificial stone, the materials 
prepared as described are boiled with a solution containing 
caustic soda, 2, and sodium carbonate 6 per cent., decanted 
and filtered. The dry colour is then mixed with cement 
and sand and water.—A. T. L. 

Plaster of Paris ; Kiln for burning -. M. F. Clement 

Fr. Pat. 463,242, Dec. 11. 1912. 


Slab*, blocks , bricks , plates, boards , and the like from blast 

furnace slug ; Manufacture of light -. Manufacture 

t{f porous slag. Production of porous slug for use as an 
aggregate. C. H. Schol. AUcndorf. Germany. Eng. 
Pats. 28,642, Dee. 12, 1912, and 838 and 839 of 1914, 
dates of appl., Dec. 12, 1912. 

See Addition of April 12, 1913. to Fr. Pat. 437,595 of 
1911 : this J., 1913, 1012.— 1 T. F. B. 


Coner 1 1", cement, and the like; Manufacture of products 

of -. H. S. Owen, Salt Lake Citv. U.S. Pat. 

1,087.974, Feb. 24, 1914. 

See Eng. Pal. 8085 of 1911; this1911,1255.—T. F. B. 


Impregnating porous substances [wood, etc.]; Apparatus 

for -. W. J. Frame and H. L. Galloway. Fr. Pat. 

463,650, Oct, 15,1913. Under Int. Conv., Nov. 1, 1912. 
See Eng. Pat. 25,029 of 1912 ; this J., 1914. 315.—T. F. B. 


The material is supported in the kiln on a perforated floor 
through which are admitted the heating gases from 
furnaces or producers. Air is delivered to the latter by a 
blower, and dampers are arranged so that part of the air 
can be delivered above the fuel in order to regulate the 
temperature of the heating gases for the kiln. The air 
m preheated in a jacket enclosing the furnace or producer, j 
To ensure a uniform temperature in the kiln, a perforated 
partition is arranged above the charge so that the gases 
passing through the charge are under slight pressure. 

-A. T. L. 

Artificial wood; Manufacture of -. McTavisb, Ramsay 

and Co., and A. L. Ramsay, Dundee. Eng. Pats. 
7038, March 25, and 12,286, May 27, 1913. 

RawsuST is mechanically reducod or ground, preferably 
with the aid of heat and with addition of 0-5 per cent, of 
eaustio potash. It may then be subjected, in a closed 
vessel, to alternating vacuum and release, after which 
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Hussion platinum production in 11)13. Board of Trade J., 
March 19, 1914. [T.R.] 

H.M. Commercial Attach!, for Russia reports that the 
yield of platinum in the Urals continued to decrease 
in 1913 in spite of this very high prices prevailing. Accord¬ 
ing to the “ Torgovo-Promvshlennaya Gazcta ” (St. 
Petersburg) of Feb. 24, the production in 1913 was 
299 pouds 18 funta, as compared with 337 pouds 9 funts 
in the previous year (40 funte— 1 pond—528-64 oz. Troy.) 

Iron : On the structural changes of - during annealing. 

D. Ewen. Int. Zeita. Metallog., 1914, 8, 1—17, 
Thin stripe of polished Swedish wrought iron of great 
purity were heated at various temperatures in vacuo and 
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tie surface network (“heat-relief”) produced, examined. 
In a atrip in which the temperature roee from 620° C. at 
one end to 880° C. at the other, a simple and oontinuous 
heat relief over the whole surface was obtained, indicating 
that the transformation at the A2 point involves no 
change of crystalline form. A strip in whioh the tem¬ 
perature ranged from 800° C. to 970° C. showed a struc¬ 
tural change point corresponding to the A3 inversion. 
The portion which had been heated above the A3 point 
showed the heat relief corresponding to the original 
a- and 0-iron, the 7-iron structure, and the final 8- and 
e iron structure produced on cooling. Strips which were 
heated by an electric curront showed considerable pitting. 
The development of the a-iron structure at temperatures 
below 700° C. was probably due to selective volatilisation 
from the crystal boundaries, and 7-iron, and the final 
0- (and a-) iron heat reliefs produced on cooling, to differ¬ 
ences in dilatation of the allotropic modifications.—T. St. 

Carbon steel ; Thermal fj/ninsivn aiul rate of solution of -. 

J. Driesen. Ferrum, 1914, 11 . 129—138, 101—189. 
Steel containing 0 0 05—3-9 per cent, and very small 
amounts of impurities, was tested over a temperaturo 
interval of 20°—1000° (-., the heating and cooling ourves 
being determined for both annealed and chilled burs. 
At 180° C.. annealed carbon steel showed irregularities of 
oxjwinsion which indicate a transformation of the ccnientite. 
Ferrite and 0-ccmentito (stable above 180° (A) hod prac¬ 
tically the same coefficient of exjjansion; that of a- 
cementito (below 180° (’.) was smaller. With more than 
0-85 per cent. (A the coefficient of expansion Bhowed a 
well-defined maximum at 1*7 }>er cent. A maximum of 
contraction in the transition interval was observed for a 
carbon content of 0-33 ])er cent. Chilled steel even when 
very i>oor in carbon, contracted at 275°—340 u (A ; the 
irregular expansion occuiring at 100°—150° C. was 
observed for a minimum content ot 0-0 per cent, (A (.'hilled 
steel Bhowed permanent contraction on tempering ; 09 per 
cent. C. caused a maximum contraction. The rate of 
solution of chilled carbon steel in Nj 10 sulphuric acid 
was greatest after tempering at 350°—420° and lowest 
at 100°—200° C 1 . These ranges of temperaturo were the 
same^ as those of irregular expansion, and the curve 
showing the influence of carbon on the rate of solution of 
temj>ered steel, disclosed an irregularity at 0*9 per cent. 
C.—W. R. S. 

Cyanide solutions; Electrolysis of -. E. F. Kern 

Trans. Amer. Electrochem. fcioe., 1913, 24, 241—270. 
Electrolysis of cyanideH with direct current and in¬ 
soluble anodes, was accompanied by consumption of 
cyanide due to oxidation. Anodes of iron, nickel, or lead 
were disBolvcd, and immediately precipitated—the lead as 
hydroxide, the othor metals as mixtures of hydroxide 
and cyanogen compounds, the consumption of cyanide 
being greater the lower the current density, Bince at high 
curront density oxygen was evolved and less metal dis¬ 
solved. The consumption was least with the lead anodes. 
Peroxidised lead and passive iron anodes were more 
ponnanont than those of the pure metals, and were not 
corroded so long as they were not exposed to the air. 
The passive iron was superior to the peroxidisod lead. 
Electrolysis of cyanide solutions used for leaching a re¬ 
fractory gold and silvor ore containing sulphides, aid not 
reduoe oyanide consumption, nor give a greater extraction. 
Low current density at both the anode and the cathode 
seemed to produce some “ active ” solvent but not enough 
to compensate for loss in electrolysis. The lower the 
current density at the anode and the higher at the oathode, 
the greater was the relative cyanide consumption. When 
solutions containing thiocyanate or ferrocy&nide were 
electrolysed, the loss of oyanide was greatly diminished, 
whilst increasing alkalinity reduced the loss of cyanide by 
increasing the conductivity. Peroxidised lead and passive 
iron anodes were corrodea in the presence of thiocyanate 
at current densities above 32 amp, per sq. m. The 
regeneration of cyanides containing thiocyanate and 
ferrocyanide did not occur in electrolysis with direct 
current.— W. F. P. 


Alkali cyanides ; Electrolysis of aqueous solutions of 
—• G. H. Clevenger and M. L. Hall. Trans. aa«. 
Electrochem. Soc., 1013, 84 , 271-296. (See preceding 
abstract.) r ^ 

Most of the decomposition during electrolysis of a cyanide 
was found to be due to oxygen liberated at the anode 
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electrolytic regeneration, more oyanide might be de- 
! composed than regenerated by precipitation of the metal 
1 in solution, and in the treatment of refractory ores the 
electrolysis might actually interfere with extraction, by 
! * coating of oalcium carbonate on the ore particles, 

lne Liebig method of titration in estimation of cyanides, 
gave low results for electrolysed solutions, and fresh and 
; electrolysed cyanide solution underwent different changes 
1 011 standing. In fresh solution the changes wore duo te 
| exposure to air. In the electrolysed solution the ohangss 
j we * e due to further reactions between the dissolved 
i substances, which varied llitli the extent and nature 
; (KOH or Ca(OH)j) of the originul alkalinity.—W. H. P. 

Gold; Resistivity of pute - in the temperature range 

20° C. to 1500 0 C. E. F. Northrop.' J. Franklin Inst.. 
1914, 177, 287—292. 

The same method was employed as for oopper (see this 
J., 1914, 141 and 264). The values obtained were: 
■ 20° ft. 2-317; 300°, 4-72; 500°, 6*62; 800°, 9*94; 1000°, 

, 12-54; 1063°, (solid), 13*50; 1063° (molten), 30*82; 

1100°, 31*34; 1200°, 32*70; J.SOO 0 , 34*17; 1400°, 35-58; 

• and 1500° (A, 37*00 microhms per cm. 3 . The curves show 
that the resistivity changes in a linear manner with 
; temperature, both in the liquid and solid conditions. 

-W. H. P. 

! and arsenic; Alloys of -. A. P. Schleicher. 

I Int. Zeits. MetaUog., 1914, 6, 18—22. 

i Alloys of gold and arsenic containing As up to 25-47 per 
j cent, (atomic) were preparer). They were all structurally 
I similar, consisting only of gold crystals and eutectic, 
j Pooling curves gave an outectic arrest at about 665° 0., 
j and the solidifying temperatures fell on a regular curve 
1 running from 1064° C. lor pure gold towards an outectao 
j point at 46—47 per cent, (atomic) As. Anionic always 
began suddenly to sublime when the eutectic temperature 
was reached.—T. St. 

‘ Electric zinc furnace. P. E. Peterson. Trans. Araer. 

Electrochem. Soc., 1913, 24 , 215—239. 

The evolution is described of an electric furnace (see fig.) 
capable of yielding a spelter containing 99*3 to 99*8 per 
cent. Zn. The main difficulty appears to bo condensation 
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and excessive formation of “ blue powder.” The solutioa 
of this involves the maintenance of a sufficient eondenaujf 
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Area at the right temperature (about 860° C.) near the 
source of volatilisation. In working the charge must be care¬ 
fully mixed. A matte must be made of uniform composition 
ana in sufficient quantity to effect a good saving of gold, 
silvor, and copper. The nature and proportion of the 
reducing oarbon are all important. Physically tho charge 
muBt be fairly but not too finely divided, and perfectly 
dry, which involves the use of a preheating furnace for 
the whole oharge. The matte is regulated by adjusting 
the percentage of sulphur in the calcined ore, about 6—-7 
per cent, being the best proportion. The paper contains 
suggestions for the treatment of blue powder, and for the 
improvement of condensation, together with details of 
the oosts for tho furnace worked out on a one ton unit. 

—W. H. P. 


Brass ; Resistivity of solid and molten -. E. F. North- 

rup. Met,, and Chcm. Eng., 1014, 12. 101—102. 
The resistivity of brass containing Cu 03, Zn 34 0 , and 
Pb 2-4 per cent, was measured from the temperature of 
melting down to the ordinary temperature and again up 
to 1104° C. Vaporisation of zinc was inappreciable under 
1090° C. The resistivity of tho rod-brass was found to 
bo 7*101 microhms per cm 3 , at 20°. and 7*550 at 50° 0. ; 
after cooling from the molten state it was 0*957 microhms 
at 20° 0. The brass was molten at 972° 0., and the 


ratio of resistivity just after fusion, to that just before 
fusion, was 2*37+. When molten the resistivity decreased 
with increase in temperature, being 41*20 microhms per 
cm . 8 at 1000", and 4011 at 1084° 0. At about 1090° G. 
the decrease became less rapid, indicating loss of zinc by 
vaporisation. Determinations of resistivity might l>e 
employed with advantage to detect alterations in com- 
{►osition, and generally, in studying the properties, of alloys. 


Corrosion ; Microchemislry of -. \Copper-sinc alloys .] 

8 . Whyte and 0. H. Dosch. Inst, of Metals, JnL, 1913, 
10, 302 ; and March, 1914 [advance proofJ. 

The alloys were subjected to electrolytic corrosion over 
a definite area in a 5 per cent, solution of sodium chloride. 
Throe /3- (Zn 47 per cent.) and four a-brasses (Zn 30 per 
cent.) wore examined, two of tho formor containing Sn 1 
and Fe 1 per cent., and three of the latter Sn 1, Pb 1, and 
Pb 2 per cflnfc. respectively, ft -Brass was corroded more 
uffcer quenching from above the transformation point 
(470° C.) than when slowly cooled: iron accelerated 
corrosion, and tin retarded it, chiefly owing to the forma¬ 
tion of a tough adherent coating of basic salts, a-Brasses 
were corroded less than the tf-alloys: tin accelerated 
corrosion at first, but retarded it subsequently. Corrosion 
was not retarded by I per cent. Pb, but the alloy with 
2 per cent. Pb was less corroded than any of the others, 
a very firmly adherent layer being formed. The micro- 
structure of a brass condenser tube corroded during 
service was reproduced by electrolytic corrosion in the 
laboratory. Corrosion of Gu-Zn alloys is preceded l>y 
dezinoification, the residual spongy copper being con¬ 
verted into oxide as fast as it is formed when corrosion 
is slow and an abundant supply of oxygen is present, 
whilst otherwise a metallic lover free from zinc is left. 

—A. 8 . 

Copper ore in Scotland. Timas, March 30, 1914. [T.R.] 


I 

i 

I 


A promising copper mine has been opened up on the 
estate of Otter, in Argyllshire, as the result of the ohance 
disoovery some years ago of a piece of ore; no copper is 
shown on tho geological map of Scotland for that district. 
Throe rich lodes have been oj>oued at lnvoryne, Tighanraed, 
and Kilfinan. The operations have so far boen mainly 
devoted to the last named, which is by far the richest. 
Work has now been going on for about 14 months, and 
266 tons of selected ore, giving an average yield of 15 per 
cent., have already been sent to the smelters, in addition 
to which 70 tons of “ dump ” have averaged 31 per oent. 
Tho average yield of tho ore taken from the lode is oxpectod 
to be 8 to 10 per oent. 

When operations worn commenced at Kilfinan the 
prospectors found a vertical vein of copper carbonate 


about 2 in. thick, which when followed for about 40 ft. 
expanded into a solid mass of grey sulphide 1 ft. or 2 ft. 
thick. There is an ample water supply and good timber 
in tho neighbourhood, while the property is close to tidal 
waters. 

Alloys of copper , nickel and aluminium. L. Guillet. 

Gomptes rend., 1914, 158, 704—706. 

The result of adding aluminium to Cu-Ni-alloys is illus¬ 
trated in tables summarising the mechanical properties 
of three series of such alloys containing, respectively, 
Cu 60, 83 and 90 per cent, with gradually increasing 
percentages of aluminium up to 10. Traces of iron were 
also present. With progressive addition of aluminium, 
hardness and tenacity rapidly attained a maximum and 
then declined, although not concurrently. 15 per cent. 
A1 rendered the alloys very brittle.—J. R. 

Lead ; Solid, thick deposit* of - from lead acetate solu¬ 

tions. F. C. Mathers. Trans. Amer. Electrochcm. 
Soc., 1913, 24, 315—329. (See also this J., 1913, 429.) 
The best addition agent, for producing good deposits from 
lead acetate solution, nppears to be peptone in the presence 
of ammonium or sodium porehlorute and acetic acid. 
The amount of peptone must not be too small or a fringe 
of crystals will be obtained, whilst, if too large, the deposits 
will be rough and brittle. The best current density is 
about 0-4—0-8 amp. per sq. cm. and the best concen¬ 
tration of lead acetate 6 —10 per cent. The only 
salt capable of replacing the perchlorate is sodium 
naphthalenpHulphonate (2 jier cent.); this gives a heavy 
precipitate insoluble in acetic acid, and the bath, after 
tiltration, yields excellent deposits of lead. Potassium 
perchlorate is too insoluble to he convenient, and sodium 
chloride always delet rions. Although glue, and the 
extract from feathers with glacial acetic acid, give fairly 
satisfactory deposits, no other addition agent has been 
founu to replace peptone.—W. H. 1*. 

Chromium , tungsten, molybdenum and vanadium ores ; 
Electric smelting of ——. R. M. Keeney. Trans. Amer. 
Electrochem. 8 oe., 1913, 24, 167—189. . 

Referring to the more rarely mined minerals of tho 
western States of America the author joints out that 
fcrrochrome can be manufactured directly from chromite 
in the electric furnace. The carbon content cannot be 
kept low by regulating the amount charged without 
excessive loss of chromium in the slag, but can be reduced 
by decarburising with an oxide slag after tapping off the 
slag from the reduction. Silicon und phosphorus cannot 
bo kept low under the strong reducing conditions, but 
sulphur is easily slagged. Lime should not be used as it 
does not assist in removing the phosphorus. The power 
consumption should not be more than 3*7 kilowatt-hours 
per lb. of ferrochromo tapped, and the electrode con¬ 
sumption not more than 50—100 lb. per 2000 lb. of 
metal produced. Ferro tungsten can readily bo obtained 
from fcrbeiite (FeWCL) ; with the use of a decarburising 
slag the carbon can be kept below 2 per cent. Manganese, 
silicon, phosphorus, and sulphur do not enter the alloy 
in largo quantities and the loss of tungsten in the slag 
net*d not bo excessive. Tho power consumption need not 
be more than about 3*5 kilowatt-hours per lb. of metal 
tapped. Molybdenite will yield ferromolvbdenum low 
in carbon, and sulphur can be readily slagged in the 
presence of excess of lime. Vanadium alloys can also be 
obtained in similar ways from tho oxide or from petronitc, 
a Peruvian sulphide ore.—W. H. P. 

Strontium ; Preparation of metallic -. B. Neumann 

and E. Hergvo. Z. Eloktrochem., 1914, 20, 187—188. 

Metallic strontium in tho form of rods can be prepared 
by tho electrolytic method at a sufficiently low tempera¬ 
ture. A mixture of 84*1 per cent, of strontium chloride 
and 15*9 of potassium chloride is a suitable electrolyte, 
and the metal can readily he obtained with current yields 
up to 80 per cent., if the temperature is not allowed to 
rise much above the m. pt. of the bath (628° C.)—W. H P. 
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Metals; The hardness of -. J. H. Andrew. Infc. 

Zeite. Metallog., 1914, 6, 30—34. 

The hardness of iron-carbon alloys is discussed. Hard¬ 
ness of a quenched steel is considered dependent upon the 
transformation of the true austenitio solution into 
martensite, which oonstituont may bo regarded as being 
composed of finely dividod comentite embedded in a 
matrix of partially undeodmposed solid solution along 
with a small amount of a-iron, the extreme hardness of 
martensite being duo to the exceedingly hard carbide 
molecules omboddod in a relatively hard matrix.— T. St. 

Lime and magnesia; Determination of -in ores and 

slags. L. Blum. Stahl u. Eisen, 1914, 34 , 487—491. 

In the determination of lime and magnesia in ores and 
slags a single precipitation with ammonia for tho removal 
of iron, alumina, manganese, and phosphoric acid gives 
low results through co-precipitation of lime and magnesia. 
Double precipitation give? a preoipitate free from alkaline 
earths, but the results are low bocauso of tho solubility 
of calcium oxalate and magnesium ammonium phosphate 
in strong ammonium chiorido solutions. Tho basic 
■acetate separation is recommended as being both rapid 
and exact ; manganese is removed together with iron, 
etc., by addition of bromine water previous to boiling. 
Magnesia may be precipitated cither hot or cola ; 
sodium phosphate is preferable to sodium ammonium 
phosphate, as tho precipitate produced by tho latter 
consists of minute crystals difficult to filter.—W. It. S. 

Determination of titanium as phosphate. Jamieson and 
Wrenshall. See XXIII. 

Patents. 

Sulphur from pyritic ores ; Process for the recovery of - 

W. A. Hall, New York. Eng. Pat. 26,370, Nov. 16, 
1912. 

A reducing gas, such as water- or producer-gas, is intro¬ 
duced into tho upj>er levol of a water-jacketed, pyrites- 
sraolting fumacc, whereby oxidation of sulphur vapour is 
prevented, and sulphur dioxide is roduoed to sulphur. 
The products of tho reaction, carrying sulphur in sus¬ 
pension, are passed through separating dovioes, such as 
gas-washers of the Thieson type (sec also following 
abstract).—0. It. 

Sulphur; Process for ihe collection and separation of 

finely divided -. W. A. Hall, Now York. 

Eng. Pat. 26,594, Nov. 19, 1912. 

Sulphur vapours and gases, containing hydrogen sulphide 
and sulphur dioxide (seo preceding abstract), are agitated 
with a considerable volume of water. This may bo 
effected by drawing water and tho gases in question into 
tho body of a contrifugal pump, or by means of an 
arrangement of vacuum pans containing water, 
through which the fumes from the furnace arc caused to 
penetrate.—0. R. 

Alkali or alkaline earth metals ; Method of producing -. 

J. E. Bucher, Providence, R.I., U.8.A. Eng. Pat 
130, Jan. 2, 1913. * 

See Fr. Pat. 453,080 of 1913 ; this J„ 1913, 756. In place 
of the cyanides, other cyanogen compounds of alkali or 
alkaline-earth metals may be usod, such os ferroevanides 
or ferricyanidos.—T. F. B. 

Sodium and other alkali metals ; Electrolytic process and 

apparatus for the manufacture of -. E. Margnet. 

Eng. Pat. 11,278, May 14, 1913. Under Int. Conv., 
April 9, 1913. 

Commercial oaustio soda is employed, and the external 
walls of the electrolytic vessel are surrounded by a cold 
nir ohambor or coils for circulating water, with or without 
a bad heat conducting material between tho cooling 
device and the walls of tho vessel. The cathodes, of any 
suitablo metal, are plaoed near the walla In the coolest 
part of tho fused electrolyte, and are constantly covered 


by a crust consisting of impurities of the eieotadfaiifc; 
together with tho alkali metal. The thickness emth?* 
protective coating on tho cathodes may be regulated by 
allowing the temperature of tho electrolyte to rire, bo as 
to break up the surface of the coating to a suitable extent. 
Tho anode, of iron or steel, is of largo surface conforming 
to the sha })0 of the olectrolytio vessel, and the electrolyte 
w charged into the central part of tho anode where the 
liquid is hottest. The sodium is removed from a collector 
near the walls of the vessel, without removing either 
cover, cathodes or anode,—B. N. 

Magnetic separators. F. Krupp A.-G. Grusonwerk 
Magdoburg-lluckau, Germany. Eng. Pat. 14,426, June 
21, 1913. Under Infc. Conv., July 19, 1912. 

The material travels across the magnetic field in the same 
direction, relatively to tho co-opor»ting magnet pole, 
as the snrfaco to which the magnetizable particles ore 
attracted. The magnetic field is divfded into partial 
fields, of different strengths, and tho gap and width in 
any one of these is adjustable indeiwndently of the others, 
by dividing the magnet pole or poles of tho separator into 
lamella*, which are individually adjustable and situated 
>arnllel to the direction of travel of tho material, or by 
orming one or each magnot polo of tho separator of 
interchangeable polo pieces, arranged side by side parallel 
to the feed of the material. Or, the subdivision of the 
fields may he effected by stepping the rotatable cylindrical 
armature to which the magnetic material is attracted, 
this formation being adopted in conjunction or not with 
a stepped formation of one or each of the magnet poles 
with which tho armature co-operates.—B. N. 

Copper from ores; Eleclrolytic process for extracting -. 

N. V. Hybinetto. Eng. Pat. 22,745, Oot. 8, 1013. 

The ore, containing the copper partly a s oxide and partly 
as sulphide, is leached with an acid sulphate solution 
containing a largo quantity of iron, of whioh only a small 
portion is in the ferric state. The resulting solution is elec¬ 
trolysed in cells without diaphragms, the operation being 
interrupted before sufficient iron is oxidised to interfere 
with the plating, and the solution returned to tho leaohing 
tank, where the ferrio salts are again reduced. After 
continuous leaohing and electrolysis, the copper loft in the 
ore is removed by the ubo of a portion of the same solution 
containing a larger quantity of ferrio sulphate, tho oxidation 
of the latter being effected by the use of an electrolytic 
cell with diaphragm.—B. N. 

Copper; HydromeltUurgy of -, E. R. Weidlein, 

Pittsburgh, Pa., Assignor to Metals Research Co., New 
York. U.S. Pat. 1,089,096, March 3, 1914. 

Ores, roasted matte, or other copper-bearing materials are 
leached so os to obtain a solution containing not more than 
1 per cent, of free sulphurio acid and not more than 3 per 
cent, (preferably about 1-5 per cent.) Cu. Tho solution 
is neutralised, and the copper precipitated almost puantita- 
tively by heating with sulphur dioxido unde" pressure. 
After separating tno precipitated oopper, tho residua liquor 
is used to extract a further quantity of oopper from the 
ore, etc., and tho sequence of operations repeated until the 
or£ is exhausted, the lost extracting liquor being washed 
out by a further quantity of residual leaoh liquor.—A. 8. 

Metallurgical and other furnaces. A. Williams, Brymbo, 
Wales. Eng. Pat. 26,218, Nov. 15, 1913. 

To render tho port end of a fixed or tilting fumaoe more 
easily accessible for cleaning or repairs, it is mounted upon 
a frame whioh in turn is mounted on a sub-frame. Tho 
main frame can be rotated about a vertioal axis or an axil 
inclined to tho vertioal, and the sub-frame can be moved 
longitudinally away from the furnace.—A. 8. 

Furnaces; Ore roasting -. E. Bracq, Lens, Franoe. 

Eng. Pat. 26,736, Nov. 20, 1913. Under Int. Conv., 
Nov. 21, 1912. 

In a roasting furnaoe with a helical hearth, tho brioks 
composing the hearth are tapered in horizontal and vertioal 
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and arc provided at the edges with means 
WiPng to each other. They are disposed in the hearth 
with “ concentrically staggered joints.”—T. St. 

Converter. J. V. Brataud, Highland Park, Mich. U.S. 

Pat. 1,088,401, Feb. 24, 1914. 

The converter consists of an upper and a lower section, 
with a thin layer of refractory material between the 
adjacent ends, which are held in engagement with the 
refractory material in an annular pivoted supporting 
ring. An air-box constructed in two parts meeting 
in a vortical plane, has one part fixed to the pivoted 
supporting ring, and the other fixed to the lower 
section of tho convertor, and means are provided for 
forcing the two parts into contact so as to form an air tight 
joint.—A. 8 . 


Metallurgical furnaces ; Eh et rival heating device for -. 

U. Wedge, Ardmore, Pa. U.S. Pat. 1,088,490, Feb. 24, 
1914. 

The furnace comprises a series of superposed working 
chambers and a central rotating shaft, with an electrical 
resistance body mounted thereon. Electrical resistance 
bodies are also suspended by loops embedded in the roofs 
of tho chambers, so as to radiate heat downwards upon 
the material on the hearths of the chambers, whilst ,the 
material itself is agitated by iabblcs carried by the shaft. 

—B. N. 


Mineral and menUlic substances which ate to be united by 

pressure; Process of preliminarily treating -A. 

R nay, Berlin, Assignor to General Briquetting Co., 
New York. U.S. Pat. 1,087,183, Feb. 17, 1914. 
Immediately before the loose particles ate compressed, 
and bofore they are introduced into the briquetting 
press, they aro treated with steam containing a hydro¬ 
carbon, so that tho particles still contain steam, when the 
press is closed.—T. St. 


Tin ; Method of recovering -. W. Hoskins, Chicago, 

Ill. U.S. Pat. 1,088,422, Feb. 24, 1914. 

A bed of carbon is kept incandescent by introducing air 
at different levels and in progressively decreasing quanti 
ties in the downward direction, and the mixture of tin, or 
tin alloys, and their oxides is fed on to the top of the bed. 
whereby tho oxides are reduced and the metal melted. 
The molten metal percolates downwards through zones 
of progressively lower temperature, and is discharged 
at the base of the bed of carbon.—A. S. 


Centrifugal filtering or dewatering machine for ore-pulp. 
•I. C. King, Assignor to A. Wilkins, La Junta, Colo. 
U.S. Pat, 1,088,823, March 3, 1914 

Filtering screens are mounted on the outer edge of a 
rotarv table and are normally stationary with respect there¬ 
to. The ore pulp is fed on to the screens and at intervals 
these arc lifted bodily in a plane parallel to the axis of the 
table and at the same time turned to a position at right 
angles thereto, whereby slime deposited on the screens is 
discharged by centrifugal force.—A. S. 

Wittering ores ; Apparatus for -. A. F. Ploek, Pitts¬ 

burgh, Pa., Assignor to Pittsburgh Metallurgical Co., 
Inc., Wilmington, Del. U.S. Pat. 1,089,153, March 3, 
1914. 

The apparatus comprises a series of cal's for holding the 
ore, each with a false bottom in the form of a grating ; 
the chamber below tho grating has a restricted opening 
communicating with an exhaust pipe leading to a suction 
fan. The cars are supported on a track beneath an igniting 
hood, and lateral transfer tracks are provided whereby 
aaeh oar may be independently removed from the series. 


! Ores; Process and apparatus for reducing -. A. 

Niewerth. Fr. Pat, 403,230, Sept. 27, 1913. Under 
Int. Oonv., Aug. 2i, 1913. 

See U.S. Pat, 1,081,287 of 1913; this J., 1914, 87. A 
| current, of air is pumped through one of the auxiliary shafte- 
into the central shaft, where a reducing gas is formed to* 
reduce the ore. The gas then passes into the seoond 
auxiliary shaft, where it is regenerated by tho carbon. By 
reversing the pump, the gas is again brought to the oro- 
| charge in the central shaft, and the process is continued 
! to the desired extent.—T. F. B. 

1 Tungsten and molybdenum powder; Manufacture of 

| heavy 'crystalline -. H. Loiscr. Ger. Pat. 270,194, 

Dec. 22,' 1011. 

A tungsten or molybdenum compound, e.g., tungsticr 
acid (hydrate), is treated with ammonia solution, whereby 
a relatively dense product, e.g.. (NH 4 ) 2 W a 0 12 , is obtained. 
This is heated first to a temperature at which liberation 
of the ammonia and slight reduction take place, and then at 
1100°—1200° C. in presence of hydrogen, whereby trans¬ 
formation of the reduced amorphous metal into a coarse, 
crystalline powder is effected.—A. S. 

Zinc blende and of In r sulphite ores; Mechanical furnace • 
for roasting and for tirating chemical compounds 
with compressed air or other gases. R. Kessler. Ger. 
Pat. 270,273, Feb. 14, 1913. 

A crucible furnace in which, during the blowing, the 
ore is agitated by a rotating screw, which is alternately 
raised and lowered.—A. IS. 

! Steel; Process for the manujacturr of - and apparatus 

, therefor. Rombacher Huttenwerke, and J. I. Broun, 

I tom bach, Germany. Eng. Pat. 29,051, Dec. 17, 
1912. 

; See Fr. Pat. 455,399 of 1912 ; ibis- 1913, 947.* T. F. B. 

Steel; Making or refining -. E. Humbert. Barloduc,, 

France. Eng. Pat. is. 110 , Aug. 8 , 1913. 

• See Fr. Pat. 401,459 of 1913 ; this J., 1914, 204.—T. F. B. 

Metallurgical and clumkal process [decarburising iron^ 
etc.]. J. E. Bucher. Coventry. R. 1., Assignor to Nitrogen 
Products Go. U.S. Put. 1,087,900, Feb. 17, 1914. 

. See Fr. Pat. 459,853 of 1913 ; this J., 1913,1159.—T. F. 

* Iron and steel; Process and, high-pressure, furnace for the 

direct production of -. (/. Otto, Droaden, Germany. 

U.S. Pat. 1,089,951, March 10, 1914. 

See Fr. Pat. 435,8,54 of 1911 ; this J., 1912, 393.—T. F. B.. 

, Zinc ores; Plant for the recovery of zinc from -. A. 

Roitzhoim, Duisberg-Ruhrort, Germany. Eng. Pat, 
6771, March 19,1913. Under lnt. Conv., April 10,1912. 

| See Fr. Pat. 455,720 of 1913 ; this J , 1913, 949.—T. F. B. 

j Zinc lead ores ; Treatment of refractory —P. C. 0*. 

Isherwood, Bushey Heath. U.S. Pat. 1,089,412* 
j March 10, 1914. 

j See Eng. Pat. 22,855 of 1912 ; this J.. 1913,1073.—T. F. B„ 

! Zinc ; Process for separating - from crude materials? 

containing zinc by blowing. F. 0. W. Timm. Fr. Pat. 

, 463,330, Oct. 7, 1913. Under lnt. Conv., Oct. 8 , 1912. 

! See Ger. Pat. 268,427 of 1912; this J., 1914,143.—T. F. B.. 

Ores ; Process of dressing - by means of gas. K. 

Takeda, Tokyo. Eng. Pat. 7272, March 27, 1913. 

See Fr. Pat. 455,430 of 1913 ; this J., 1913,949.—T. F. B. 

Ore-dressing apparatus. H. Velten, Milan, Italy. U.S. 
j Pat. 1,089,606, Maroh 10, 1914. 

1 See Eng. Pat. 502 of 1913 ; this J., 1013, 540.—X. F. B. 
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Cupola furnaces ; Method of and means for preventing the \ 

formation of carbon monoxide in -. E. Schiirznann, j 

Dresden, Germany. Eng. Pat. 11,073, May 10, 1913. 

Sei Ft. Pat. 458,242 of 1913 ; this J., 1913,1074.—T. F. B. , 


Apparatus for testing {grading] coal or ores. 

4992. See 11a, 



Metal furnace. I. Hall, Birmingham. Eng. Pat. 11,843, 
May 21, 1913. 

See Fr. Pat. 402,508 of 1913; this J., 1914, 320.—T. F. B. 

Melting-pot furnaces. V. Coppdc, Paris. Eng. Pat 
14,726, June £5, 1913. Under jut. Conv., June 26> 
1912. 

Sve Fr. Pat. 450,803 of 1912; this J., 1913,1074.—T. F. B. 

Metals F copper]; Process for the electrolytic deposition of 

- from solutions containing same. N. V. Hybinctto, 

Christiania. Eng. Pat. 22,744, Oct. 8 , 1913. 

SeeU.S Pat, 1,084,150of 1014; thisJ., 1914,205.—T. F. B. 

Metals [copper]; Process for the cleclrodeposilion of - 

from solutions. N. V. Hybinctte. Fr. Pat. 403,599, 
Oet. 14, 1913. Under Jnt. Conv., Nov. 4, 1912. 

See U.S.Pat.1,084,150 of 1914 ; this J.,1914, 205.—T. F. B. 

Copper ; Electrolytic process for extracting - from ores. 

N. V. llylunette. Fi. Pat, 403,598, Oct. 14, 1913. 
Under Int. Conv., Nov. 1, 1912. 

See Eng. Pat. 22,745 of 1913 ; preceding.—T. F. B. 

Metal; Extraction of -H. Pape, Oker in Harz, 

Gennanv. Eng. Pat. 24,847, Oct. 31, 1913. 

See Addition of Sept. 23, 1913, to Fr. Pat. 449,480 of 
1912 ; this J., 1914, 321.-T. F. B. 

Ores; Apparatus for loading and sintering -. J. E. 

Oroenawalt, Denver, Colo. U.S. Pat. 1,088,818, 
March 3, 1914. 

See Eng. Pat. 10,240 of 1913 ; thisJ., 1903,1110.—T. F. B. 

Ore-bricks ; Channel-furnace for burning ——. A. Ramon, 
Jlelsingborg, Sweden. U.S. Pat. 1,089,868, March 10, 
1914. 

See Eng. Pat. 20,240 of 1910; thisJ., 1911,1147.—T. F. B. 

Metallurgical method [production of refractory metals]. 

H. Kuwl, Baden, and E. Wedekind, Strasaburg, Assign¬ 
ors to General Electric Co., New York. U.S. Pat. 

I, 088,909, March 3, 1914. 

See Eng. Pat. 23,215 of 1909 ; thisJ., 1910,1255.—T. F. B. 

Tungsten manufacture. T. W. Freeh, jun., Cleveland, 
Assignor to General Electric Co., New York. U.S..Pat, 

l, 089,757, March 10, 1914. 

See Eng. Pat. 1915 of 1913 ; this J., 1914, 319.—T. F. B. 

Magnetic separator. G. Ullrich, Assignor to F. Krupp 
A.-G. Grusonwerk, M&gdeburg-Buckau, Germany. U.S. 
Pat. 1,089,993, March 10,1914. 

Sue Eng. Pat. 4595 of 1913; this J., 1913, 870.—T. F. B. 

Furnace; Electric - for melting ferromanganese , ferro- 

silicon , and other alloys. Ges. f. Elektrostahlanlagen 

m. b. H. Fr. Pat. 463,334, Oct. 7,1913. 

See Ger. Pat. 269,298 of 1912; this J., 1914,319.—T. F. B. 

Eickd; Recovery of - from its ores. The Madagascar 

Minerals Synd., Ltd. Fr. Pat. 463,615, Dec. 21, 1912. 
See Eng. Pat, 27,626 of 1912 ; this J., 1914, 30.—T. F. B. 

Otm ; Furnaces for roasting or drying -. H. M. Ridge. 

Fr. Pat. 463,453, Oct, 6 , 1913. Under Int. Conv., 
Oct 17, 1912. 

SwUng. Pat 23,763 of 1912; this J., 1913,1115.—T. F, B 
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Electrolytic oxidation of ammonia, Oesterheld. See VII. 

1 Heat resistivity of carbon and graphite. Richards. Sec VI J. 

i 

I EUctvolysis of cyanide solutions. Korn. See X. 

i Electrolysis of aqueous solutions of simple alkali cyanides . 
Clevenger and Hall. See X. 

Patents. 

i Elcctmlcs for electric furnaces for the fixation of nitrogen, 

I E. K. Scott, Bromley, Kent. Eng. Pats. 4723 and 
4724, Feb. 24, 1913. 

I (1) Each electrode, of the horn type, comprises a tube- 
; divided lengthwise by a mitral plate into two compart- 
! ments, through whicn air or a cooling medium may bo 
; passed. The inner end of the tube is closed by a sleeve, 
! preferably mode so that it may be rotated. The electrode 
may be perforated, so that a portion of the air or other 
j cooling medium may be used for cooling the fixed gases. 

; For forming the compartments, two D-shaped tubes 
1 may be arranged with their flat surfaces in contact, or two 
| separate tubes may be used with metal cast round them. 

1 (2) An auxiliary electrode, composed of or containing. 
: magnetite, is employed, which projects into the gap 
! between the horn-shaped electrodes for the purpose of 
j striking the arc. The magnotite may bo contained in a 
i tube, or in the annular spaco formed by two concentric 
tubes, the air passing through the inner tube only, or 
| through a tube surrounding the magnetite tube, or through 
j both the inner and outer tubes.—B. N. 

| Furnaces; Regulating arc -. E. K. Soott, Bromley, 

Kent. Eng. Pat, 4725, Feb. 24, 1913. 
j The furnace is supplied with three-phase alternating. 

current; a transformer is employed with each phase, 

1 the primary winding being connected with the source 
! of supply, and the secondary winding with the electrodes, 
j The magnetic cores of the. transformer aro connected by 
| yokcB, so designed that, under abnormal conditions of 
j load, considerable magnetic leakage takes place, or the 
; secondary coil may be made movable for tne same pur- 
1 pose. One of the limbs carrying the primary or secondary 

| winding may be movable,’to suit the requirements of any 
particular furnace. Various modes of joining up the 
. primary and secondary coils are described.—B. N. 

Furnace; Electric -. O. C. Whitmore, Assignor to 

I W. B. Carroll, Butte, Mont. U.S. Pat. 1,089,300, 

| March 3, 1914. 

j The furnace body is provided at its ends with slots, and 
electrodes of tubular form, to which a cooling fluid » 
sup'plied, extend through the body approximately 
parallel to each other. One of the electrodes passe* 
! through the slots, and is adjustable by suitable meohanisin 
i with respect to the first electrode, so that it may be 
j tilted at different angles— B. N. 

Electrode; Storage-battery - and process of making 

same. H. C. Hubbell, Newark, N.J. C.8._Pata. 

! 1,087,236 and 1,087,237, Feb. 17, 1914. 

L (1) The eleotrode comprises a plate consisting of thin 
| parallel atripe of a metal electronegative to cadmium in am 
alkaline electrolyte, the atripe being disposed face to faoe 
edgewise to the plate, and separated by layera of cadmium 
Dane. Cadmium (trips may alternate with the electro¬ 
negative metal, the oadmium layers being oxidised by- 
heating the plate in the areeenoe of oxygen to a tem¬ 
perature below the mating point of oadmium. (2} 
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Mtef kyers bf cobalt, nickel, and a metal having a 
soiBBHty similar to copper are arranged in the order, 
copper-like metal, cobalt, nickel, cobalt, and copper-like 
metaL The copper layers aro dissolved by using the plate 
as anode in a solution containing sodium and ammonium 
acetates and free ammonia, at a current density which 
leaves the cobalt nnattacked, then oxidising the latter 
uy employing the plate as anode in a dilute solution of 
phenol and fixed alkali, using a “forming” current of 
low density.—B. N. 

Electrolytic generator [for hydrogen and oxsae »]. C. Ellis, 
Montclair, N.J. U.8. Pat. 1,087,937, ftb. 24, 1014. 
Tan apparatus, for generating hydrogen and oxygen, 
comprises a rectangular rcocptacle having T-shaped 
projections on its inner walls, with a cover from which 
hangs an anode, consisting of a plate having T-shapcd 
projections disposed symmetrically along its surface and 
parallel to tho T-shaped projections of the cathode wall. 
A gutter is disposed along the sides of the generator for 
tho removal of spray. The cathode surface is 50 per cent, 
greater in area, than the anode surface, and tho cathode 
compartment is maintained under a pressure higher than 
that of the anode compartment, whoroby hydrogen 
practioally free from oxygen is obtained.—B. N. 

Carbon electrode having protective covering, and proems for 
producing same. 0. H. Sohroers, Assignor to Geif. f. 
Teerverwortung m. b. H., Jluisburg-Meiderioh. Ger¬ 
many. U.S. Pat. 1,088,734, Maroh 3, 1914. 

Kes Fr, Pat. 454,475 of 1913; this J., 1913, 874.—T.F.B. 

Manufacture of metallic oxides or compounds [hydroxides, 
by electrolysis]. Eng. Pat. 4082. Sec Vll. 

Manufacture of a material suitable for electrical insulation 
and other purposes. Eng Pat. 8417. See XIII. 


XD.—EATS; OILS; WAXES. 

Japanese sardine oil; Highly unsaturated fatty acids 

°f -- B- Majima and T. Okada. Science Reports. 

Tfihoku Imp. Univ., Japan, 1914, 3,1—18. 

The uiroleasant odour of Japanese sardino oil can he 
removed by dissolving tho oil in petroleum Bpirit and 
shaking the solution with potassium hydroxide solution 
below 10“ C. Saponification of tho oil is roadily effected 


and two isomeric dihydroxypalmitio acids (m. pts. 128 ° 
and 112“—114° C.), but no tetrahydroxy- or hexahydioxy- 
steario aoid.—C. A. M. 

Vegetable oils; Action of diazo-dcrivatives upon -. 

, P. Sisley and Frehse. Bull. Soo. Chim., 1914, 15, 
295—298. 

Certain fatty oils appear to oontain constituents whioh 
react with diazonium (impounds to give red or reddish 
brown colourations. 41 solution of diazoparanitro- 
benzene chlorido was found to give the most satisfactory 
results, the oil being shaken with a few drops of this 
reagent and half its volume of 20 per cent, sodium aoetate 
solution. Pure olive oil gave a negative result, but 
arachis and sesamd oils gave red colourations, and could be 
dotocted when present to tho extent of 10 por cent, in 
olive oil. Cottonseed, castor, walnut and linseed oils 
also gave reddish colourations, but not sufficiently 
characteristic individually to differentiate between 
them.—G. F. M. 

Nickel in fats; Detection of -. R. H. Kerr. J. Ind. 

Eng. Chem., 1914, 6, 207. 

In testing products containing hydrogenated cottonsoed 
oil for nickel by Burner's method (this J., 1912, 998), 
after tho addition of dimethylglyoximo and ammonia 
a red colour sometimes appears which closely resembles 
that produced when a trace of nickel is prosont, except 
that it is fngitivo, fading away almost entirely in a few 
minutes. ] t appears to be due to an organic base extracted 
from the oil by hot hydrochlnrie acid, for it is novor 
produced, in absence of nickel, if the acid extract prepared 
in the usual way be evaporated and tho rosiduo heated 
with 2—3 c.c. of nitric acid to destroy organic matter, 
before applying the dimethylglyoximo tost.—A S. 

Carnauba wax. C. Ludecke. Seifonsiodor-Zeit., 1913, 
40, 1237—1238, 1274—1275, 1302—1303, 1327—1328. 
Chem. Zentr., 1914,1, 1031-1032. 

The molting point of crude carnauba wax is above 83° C. 
(solidif. jit. 80“ 0.) and increases with the age of the 
sample up to over 88° 0., but not up to or over 90° 0. 
as is frequently stated in the literature : lighter specimens 
havo a somewhat lower molting point than those of 
darker colour. For tho determination of the acid and 
saponification values the author uses a method somewhat 
similar to that of Borg (this J., 1909, 991) and of Bohrisch 
and Kursehner (compare this J., 1906, 701). The chief 
characters of carnauba wax and of the most frequently 
used adulterants are shown in the following table:— 


1 Carnauba 
j wax. 

Montun wax. 

Specific gravity . 

Add value . 


0020—0070 
22—36 

00—84 
13—3-7 

Saponif. value . 

Ratio number . 

. ! 70-66 

_ 1 ! 


cold. On bromination of the fatty acids, preferably 
in ethereal solution, a mixture of bromides, composition 
almost agreeing with tho formula, 0 lg H, 8 0,Br 8 , was 
obtained, but this when freed from bromine by heating 
with zino dust and ucetio acid, left fatty acids with too 
high mol. weight (338) and iodine value (380) for tho 
formula. C, t H u O t . Acetone effected only partial 
fraotionation of the bromo-fatty acids. Tho saturated 
fatty acids obtained by the catalytic hydrogenation of 
the unsaturated aoids had mol. weight 349 and m. pt. 
75“ C., and consisted in tho main of higher homologucs 
of stearic aoid such as C„H„O t or Similar 

result! wero obtained on hydrogenating the more fluid 
fatty acids of the oil after separation of the less fluid 
acid* by ohilling with salt and ice and then with solid 
carbon dioxide and ether. Polymerisation prevonted 
fractionation of the unsaturated acids by distillation as 
methyl eaten. They yielded, on oxidation, a deoahydroxy- 
bohenio aoid, C„Hj,0,(0H)| () (m. pt. 215° to 218° C.), 


Candelilla 

wux. 

: 

ltosin. 

Japan wax. 

Stearic add. 

0070 

„ 

0;060—0-075 


13—18 

146—180 

19—24 

105—200 

50—GO 

168-195 

214—224 

195—200 

2-3—2-8 

006-015 

8-6-10 



For the determination of unsaponiflabic matter, 5 grins, 
of tho wax are mixed with 2 grins, of olein (the unsaponifi- 
ablo matter of which has been determined or removed) 
and saponifiod by heating with 5 grins, of oaustio soda, 
10 grms. of water, and 30 grms. of alcohol for 2—3 hours 
under a reflux condenser. The mixture is then evaporated 
and, after addition of 2 grms. of sodium bicarbonate and 
20 grms. of ignited sand, dried till of constant weight. 
Tho powdered residue is extracted in a Soxhlet apparatus 
with petroleum ether, the extract evaporated, and the 
rosiduo weighed. If it amount to more than 55 per cent., 
the excess over this quantity may be regarded as paraffin 
or corosin, according to the melting point.—A. 8 j 

Soluble silicates in soaps; Sodium chloride as a reagent 

for the detection of -. E. Ianard. Ann. Chim. 

Analyt, 1914, 19 , 98—100. 

The precipitation of silicic aoid by ammonium ohloride 
is rendered more oomplete if sodium ohloride is present 
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™ .®°$ u . m chloride alone may he need 

fj L^iS Un k t 0 , J *i' oio « id u ‘he eolation be bronght 
fc y * ddu >g the dry Belt. The precipitate 
intact oonU . m8 , no alumina whioh mey WpfUent 
bv “ “ ‘ho owe If precipitation ia effected 

““T u » chloride. In the oaee of soaps, 
neoL^S ^ th J °- Mt y “hie, the acid solution^ 

SiWoXJfT c,irb0Mte ’ ind “ tu “ ted with 

n ’n M yt? wifr ’'' 0 ” ta ;'t;ng perborate and their analysis. 
K. Jungkunz. Roifensicdcrzeit,, 1914, 41, 4—6, 26—27. 
Ohem. Zentr., 1914, 1, 1033. 

if “ tiv ? own in perborate washing 
]? W “™ “ usuall . v calculated to NaBO„ but this may lead 
‘L”™ n T S resnIte > as commercial sodium perborate 
<loos not always correspond to the formula NaB0„4H,0 ■ 

eaiS^T 4 lT-Wt thC ,,0 T, 8houl<1 therefore also he 
amea out. 16—20 grins, of tho powder are treated with 

r d (a:l) r ° l ™tM orange 

fattv LS? m" ,8 /r h r; d ' and aft « separating tie 
oritatad^r 1 ? of nlnn, i o1 “ d() cd, and the solution 
K “ , for 1 hoc. weighed and filtered. 60 c.o. of 

lMk fi shlh.I re -;K 0“ 100 c -°- with w “ter in a fared 

lhboill' t u °' 5 ~ 1 / rn ' of kieselguhr, filtered, and 
1 fte *>°nc acid determined in 20 c.o. of the filtrate after 

— ?«**. by 

UT^from ° . ma "?‘ tol - The solution should 

e tree from t-aibon dioxide and phosphates.—A. S. 

determination of mein in varnishes, oils and soap*. Wolff 
and Schulze. See XIII. 

Erratum. 

This J., March 31, 1914, p. 323 ool 1 linn 97 fa,— 
atcacodlpahnitin ’ \%? 

Patents. 
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WMe lead; Constitution of -. R Easton. J. Ind. 

Eng. Chem., 1914, 6, 202—203. 

Experience in the production of white lead on the mann 

wZtarah by Ptcc'hjtaticn of a .TuUon of baric 
tead acetate by oarbon dioxide has shown that when 

!* ®5 eo f ed * low ‘y coder standard oondithms, 

PbCt? Pi rnfft fira a pr " h “ ^c composition, 
rCwi.rWOHL and is colloidal in oharaoter, On oon. 
tinning tho tro&nent tho 00,-oontont of the nreoinitata 

( ,n pb?oT a g „ r 5 d tT Uy and »P s 

eomwunds d of h< ^ "" md ??» t ‘ on8 of ‘ho formation of 

3Pb& "pbfOH) th V; m ' >O8,tl0 . n ’ 2PbC °vPh(OH) or 
i , ThB pronortios of the preoimtate 

thn 0 ” 01 * 111 ^ 0 ana uniformly, except that 

2* apparent density” increases suddenly at ascertain 

bSre^dd bly AT mg t° ' )oa ?; lation when tho solution 
«»Se ; d ' At BU?e " “o precipitate appreciably 
“'"‘i 6 . 11 7“ a J'g« solution ; it'docs not coS 

Pb(“o b lVom „f fI dr ° Xid0, Mixturo ’ of PhCO, and 
wh relead hiTiV f the ; amo composition as samples of 
“ d T ,h -'. 8ai ! ,D characters in regard to tho amount 
of hnsecd oil required to form a paste,*ease of miscibility 
: ‘ h J'r d m ’, a, "J ".PCC'fy and spreading power whel 
bv tho I’ al , nL . 11 19 concluded that white load made 
? “ a mixture of amorphous 

Btaek (I),.,'; 1 ' '(OH),, whilst white load made by the 
81 , (Irateh) prooess may also oontain orystalline PbOO 
and occasionally Pb(OH),.-A. H. 7 rDW * 


Glycerin ; Process of distilling -. F. J. Wood Assignor 

SfaTCh r 3,“l91 ^ awo,le '’ New York - U.S. Pat. 1,089,383, 

l' ( * a PP arafu9 comprises a number of stills with their 
, ?? ndcn9er9 arranged in series. After distilling 

<rn wator, the substantially anhydrous glycerin is intro. 

condensed* th° f “* t **!? a ? d a P ortion « ^stilled off and 
s illimUnotho r0ma ( ndt> F. he, 1 , 1 * transferred to tho second 
* stZLon l,i d “ tdled » nd condensed, and so on. 

J .ir i u r ? d °?" d cnsation are effected by a single 

in sulLsion the If J° Ugh th ! 8lili8 “ nd ™»denslrs 
vifh ^I . ’ the , 8‘yccrin at each still being oomhined 

preceding distmatioTha^ of a 

"ttikAS'S 1 iU’tS 5 -iars 

Rbne, Germany. U.S, Pat. 1.080,775:MarcnS!T«14 
S “ En «' Pa ‘-16,260 of 1909 ; this J„ 1910,768—T. F. b'. 

jgs: 

cee Ft. Vat 431,294 of 1911; this J. 1911,1396—T. F. B.’ 

Process for making _. Stolle 

I013. r * *" d E - Rum - Fr - P»‘- 463,312, Oct. ^ 

'«U.S.P*t; 1,081,775 of 1913 ; this J., 1914,01-T. F. B. 

Ivirogenated [faQ Pat . i |087>161 . 


Binman's green. A. Iledvall Z ano, Chem., 1914. 
88, 224. (Soo thw J., 1913, 982.) 

oxWo A wh;l ra0n i8 „ a SoUd 9 » lution of «">c oxide in oobalt 
Wo-’oS h f u » U y Crystallises (like zinc oxide) in the 
hexagonal system. It is not possible to soiiarato zinc 
clrhoniT™ oxld c hy digestion with ammonium 

a^ap^Miable^xtant— hI'p .^ 8 g °° S ^ 80luti011 


Points ,- Toxic and antiseptic properties of -, H A 

looo^iooo. 011 “ ttd Coluur TfadM Jr > 19U > 45 - 

reom*or Wbi ? b h ,* 1 be ! n c *P 08ed for 1 week in the " sorim » 
If f hnoleum factory contained appreciable quan. 

hvdM f a 'i, d but y rio acic “ »nd aiso\idc. 

55“;, The author has shown previously (this J., 1014 . 
266) that the vapours evolved from drying oil paints 

ohllH "“(h <, u nt i ti09 of carbon monoxile, ancTThe 
change m the blood oorpusclos of a person who has 
breathed suoh vapours in an unventilated room is probably 
duo to carbon monoxide rathor than to turpentine (oom- 
pare Armstrong and Klein, this J., 1013 , 320); the turpen- 
“P /*®™, t0 stimulate tho produotion of oaXm 
monoxide. The vapours from drying oil paint* act as an 
efficient antiseptic. Of tho volatile prZota u«d m 

fb'ht e ' S 'i °‘ l . tur P entin °. benzol, benzine 

L 7 ; rt 6 ?. a >- hf 0901 containing 5 per cent, of nitrobenzene, 
hi^-bodmg petaoluom spirit (flash point in open cap 
1 • lL' e pt lfl0 , C -b benzol is stated to be most, and 
nigh-boiling potroluem Hpirit least dangerous.—A. S. 

varniAes, oil* and soaps. 
372,^382-^83 ^ S ® 1 “ >1 “- Cfa C“-Zei‘-. 191*. M, M— 

FAHBioN'smodification of the TwitoheH method for the 
determination of rosrn (this J., 1911 , 1266) is subjeot to 
an error due to the solubUity in water of oxyebietio aoid, 
° f a , U . ro * m, > and ‘b* process of eeteriftoation 
h> rt y™f.." ul * noom Pf°^- In the following method 
these difficulties we avoided. 2-5 grms. of & mixed 
rosin and fatty adds are dissolved in 10—20 c.c. of absolute 
methyl alcohol and esterifled by boiling for 2 mi— .^ ivil fr 
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ft reflux condenser with 5—10 c.c. of a solution of 1 part 
of 'sulphuric acid in 4 parts of methyl alcohol. The 
• stormed mixture is treated with five to ten times its 
volume of a 7—10 per cent, solution of salt, in which 
oxyabietic acid is insoluble, and the fatty acid esters and 
free rosin acids are extracted with ether or a mixture of 
ether and petroleum spirit. The salt solution is drawn 
off and re-extracted once or twice with fresh solvent. 
The extracts arc then washed with salt solution until the 
washings have a neutral reaction. After addition of 
alcohol, the ethereal extract is titrated with N /2 alcoholic 
potash and the percentage of rosin acids calculated on 
the assumption that they have an acid value of 100. 
The percentage thus found is reduced by 1*5, to allow 
for the fatty acids which escape esterifioation; or, after " 
neutralisation of the rosin acids 1—2 c.c. excess of alcoholic 
jiotash may be added, the ethereal solution washed Bovcral 
times with water, the mixed washings and soap solution 
'•vaporated to small bulk, acidified, and after the addition 
of an equal volumes of salt solution, extracted with ether. 
The ethereal extract is dried with anhydrous Bodium 
sulphate and the ether evaporated. The residue is dis¬ 
solved in 10 c.c. of absolute alcohol, re-esterified and 
extracted in the manner ulready described. The rosin 
acids thus obtained are free from fatty acids which have 
••scaped esterification in the first treatment. The amount 
of rosin originally present in tho mixture is obtained by 
multiplying the percentage of rosin acids by 1-07, there 
being, as an average, 7 per cent, of non-6aponifiaffle 
matter in rosin.—J. A. 


Patents. 

Electrical insulation and other pur-pone# ; Manufacture of 

a material suitable for -. The British Thomson- 

Houston Co., Ltd. From General Electric Co., Schenec¬ 
tady, N.Y. Eng. Pat. 8417, April 9, 1913. 

The resinous condensation product of a polvhydric 
alcohol and phthalic anhydride is prevented from harden¬ 
ing, whilst in the fused state, by dissolving in it 13 to 18 
|>er cent, of naphthalene, anthracene, phenanthrene, etc. 
Cellular, fibrous or porous bodies may thus be impregnated 
with the fused mixture, the temperature being afterwards 
raised to vaporise the naphthalene and harden the resin. 

—B. N. 


Oil varnish substitutes from animal oils; Process for the , 

manufacture of -. W. Kaempfe, Grossenhain, Saxony. 

Eng. Pat. 21,834. March 15, 1913. Addition to Eng. \ 
Pat, 15,012, June 27, 1912. 

See Addition of April 1, 1913. to Fr. Pat. 445,565 of 
1912; this J., 1913, 983. An alkaline-earth oxide, 
hydroxide, or carbonate may be used in place of the 
manganese sulphate.—T. F. B. 


Pigments from titanifcious iron ores ; Process of producing 

yellow -. P. Farup, Trondhjem, Norway. U.S. 

Pat, 1,087,575, Feb. 17, 1914. 

See Eng. Pat. 10,368 of 1911; this J., 1911,1125.—T. F. B. 


White lead; Process for the manufacture of -. F. H. 

Sharpe, Lancaster. U.S. Pat. 1,088,460, Feb. 24, 1914. | 
See Eng. Pat, 21,292 of 1911; this J., 1912, 939.— T. F. B. | 


Preserving preparation. Preservative coating composition. 
W. Schoeller and W. Schrauth, Berlin, Assignors to 
Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger¬ 
many. U.S. Pats. 1,087,144 and 1,087,145, Feb. 17, 
1914. 

gxx Gar. Pats. 219,867 and 250,746; this J., 1910, 577; 
1912, 1064.—T. F. B. 


Plastic composition. J. W. Aylswortfi, „ East Orange* 
Assignor to Condensite Co. of Amerioa, Glen Ridge,. 
N.J. U.S. Pat. 1,087,422, Feb, 17, 1914. 

See Eng. Pat. 3498 of 1911; this J. 1912, 347.—T. F. B. 
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Rubber [synthetic]; Recent work on -. A. Holt. Z. 

angew. Chom., 1914, 27, 153—158. 

For the manufacture of isoprene, the lowest-boiling 
fraction of petroleum, of tho composition, C B H U , may 
bo used : by systematic chlorination, isomerisation, and 
liberation and addition of hydrochlorio acid, the three 
hydrocarbons present (iso- and normal pentane and 
tetramethylmethaup) can all be converted into isoprene 
(see Fr. Pate. 435,312 and 452,246; this J., 1912, 409; 
1913, 672). Butadiene is best prepared from benzene or 
phenol. These are converted by hydrogenation into 
cyclohexane and oyclohexanol respectively. The latter is 
converted into tetrahydrobenzenc by means of alumina 
at 230° C. and tho former into tho same product by 
chlorinating and then removing hydrochloric acid from 
the ohlorocyclohexane by means of lime at 450° U. The 
tetrahydrobenzenc is converted into butadiene and 
ethylene by heating to 500° 0. in a quartz tube (see Fr. 
Pats. 441,203 and 441,619 ; this J., 1912, 843,951). Poly¬ 
merisation of isoprene or its homologucs may be effected 
rapidly and quantitatively by means of sodium, but the 
product is not a true caoutchouc, either chemically 
according to the definition of Harries (this J., 1911, 1073), 
or in its physioal properties. When isoprene is treated 
with sodium in an atmosphere of carbon dioxide (see 
Fr. Pat. 459,005; this J., 1913, 1164), the reaetion is 
quite different from that which occurs with sodium in 
resence of air. There is no perceptible action at first, 
ut finally the isoprene is converted completely into a 
black voluminous mass, which on treatment with water 
or alcohol yields a pure white caoutchouc, characterised 
by its indifference to solvents, in which it neither dissolves 
nor swells. Polymerisation of isoprene by heating in 
presence of small quantities of o/.onides or peroxides 
(sec Fr. Pat. 440,173 ; this J., 1912, 735) gives a larger 
yield of caoutchouc than heating without such addition, 
and the physical properties of tho products are improved. 
Caoutchoucs obtained from isoprene by all of the methods 
mentioned can be vulcanised; that obtained by means 
of sodium in presence of air, however, only incompletely 
ami with difficulty. The products obtained by means of 
sodium and carbon dioxide are somewhat easily oxidisable, 
this tendency increasing in the products from butadiene, 
isoprene, and methylisoprene (2.3-dimcthylbutadiene-1.3) 
in the order given. Recent work (see Stcimmig, this 
J., 1914,267) indicates that all of the synthetic caoutchoucs 
yet obtained differ chemically from natural caoutchouc; 
whilst physically the vulcanised products from synthetic 
(isoprene) oaoutchouc are equal in quality only to the 
products from medium-grade natural rubbers.—A. 8. 

Caoutchouc ; JDiacetylpropane (1.5-hcptanedionc) from -. 

C. Harries. Ber„ 1914, 47, 784—791. 

In a previous paper (this J., 1913, 983) it was stated that 
among the decomposition products of the ozonide of 
caoutchouo regenerated by means of pyridine from tho 
halogen addition compound of Para caoutchouc, was 
1.5-cyclo-octanedione. It has now been found that the 
ketone in question is really the hitherto unknown 
diacetylpropane, CH,.CO.(OH,),.CO.CH„ mixed with 
a certain proportion of l-methylcyolohexene-l-one-3,. 



readily formed from it, by elimination of water, in 
presence of small quantities of alkali. The diacetyl- 
propane could not be isolated in a pure condition but 
was identified by means of its dioxime (m. pt. 87° C.)j 
obtained by treatment with hydroxylamine hydrochloride j 
in neutral solution.—A. 8. 
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Patent?. 

Caoutchouc substances; Process for modifying the pro¬ 
perties of and improving synthetic -- and vulcanising 

the products obtained. Badische Anilin und Soda 
Fabrik. Fr. Pat. 403,437, Sent. 3, 1913. Under Int. 
Conv., Nor. 1 and Deo. 3, 1912, Jan. 27, March 19, and 
April 15, 1913. 

See Eng Pat. 975 of 1913 ; this J., 1914, 93. The sub- 
stances may be treated with hot alkali hydroxides, alkali 
alkyloxides, or analogous substances, or with organic 
acids or their derivatives. The products may be vul¬ 
canised if necessary.—T. F. B. 

Rubbir ; Process for preparing a product analogous to hard 

-Farbenfabr. vorm. F. Baver und Co. Gor. Pat. 

208,947, Fob. 21, 1913. Addition to Ger. Pat. 200,010 
(see Eng. Pat, 11,530 of 1913; this J., 1913, 1078). 
The product of polymerisation of ^y-dimotbylorythrone 
described by Konaakow, is vulcanised in presence of a rela¬ 
tively non-volatile aliphatic base or a derivative thereof, 
or of a non-volatile derivative of a volatile base (sec also 
Gor. Pats. 207,945 and 208,387 ; this J., 1914, 93, 209). 

—T. F. B. 

Vulcanisation of natural or artificial caoutchouc substances ; 

Process for accelerating the -. Farbenfabr vorm. 

F. Baver und Co. Ger. Pat. 209,512, Feb. 20, 1913. 
Addition to Ger. Pat. 265,221 (see Eng. Pat. 11,530 of 
1913; this J., 1913, 1078). 

Any relatively non-volatile aliphatic base, or a derivative 
thereof, may bo used in place of piperidine or its homo* 
logucn or derivatives to accelerate vulcanisation (see also 
Ger. Pat. 260,619 ; this J., 1914, 94).—T. F. B. 

Rubber waste ; Process for regenerating vulcanised -. 

H. Hiitz. Ger. Pat. 208,843, Dec. 24, 1912. 
Vulcanised rubber waste is treated with a chlorhvdrin 
or with the intermediate product of the action of hydro¬ 
chloric acid on glycerin. Hydrogen sulphide is evolved. 

—T. F B. 

Indiatubbtr; Manufacture of products from -. H. 

Uogny. V. Henri, and E. Veil-Picard, Paris. U.8. Pat. 
1,088,551, Feb. 24, 1914. 

See Fr. Pat. 422,118 of 1910; this J., 1911, 501.—T. F. B. 


Rubber: Process for making artificial -. (). Rohm. 

Fr. Pat. 403,801, Dec. 26, 1912. 

Nee Eng. Pat. 613 of 1913; this J., 1913, 545.—T. F. B. 


Elastic foam from volatile solutions; Process of mam 

picturing an -. F. I<aarmann, Dresden, Germany, 

*J.FL Pat. 1,089,482, March 10, 1914. 

See Fr. Pat. 402,996 of 1909 ; this J., 1910, 35.—T. F. B 


Manufacture of unsaturated hydrocarbons. Eng. Pat. 
29.988. Set XX. 


of blood albumin for clarifying and decolourising tanning 
extract*. The substance is made into an emulsion with 
water, allowed to stand until slightly fermented and 
run into the tannin* infusion at 45° C., the temperature 
being then inoreasea to 00°—75° C. With Italian and 
Corsican chestnut and oak infusions, edamin has a decolour¬ 
ising powor equal to blood albumin and a better deoolouris 
ing powor in the case of Frenoh chestnut infusions. Extracts 
| deeolourised with edamin contain as much lactic acid 
| as blood-decolourised extracts.—T. 0. 

j Sulphite-cellulose, extract ; Tanning with and detection of 

! -. W. Moeller. Collegium, 1914, 152—103. 

! Sulphite-cellulose extracts contain ligninsulphonic 
i acids which are roadily absorbed by hide substanoe and 
i are very difficult to wash out. The sulphonic acids are the 
constituents which give the Proctor-Hirst reaction (this 
: J., 1909, 293) and as they are ho tenaciously retained 
sulphite-cellulose extract cannot lx* detect'd in aqueous 
; extracts of leather tanned with it (see tCis J., 1913, 373). 

! Cold 2 per cent, caustic soda solution extracts these 
i sulphonic acids from such leather and on acidifying the 
I solution gives the Proctor- Hirst reaction. Sulphite-cellulose 
' extract which has been used to weight fully tanned 
! leathor is extracted by water alone. Hido tanned with a 
, mixture of vegetable tanning materiul and sulphite- 
j cellulose extract first absorbs the former and if sufficient 
I is present to tan tho hide fully, there is no absorption of 
I the latter. (See also this J.. 1913. 245, 610.) ~T. C. 

! Leather; [Detection of] Free sulphuric acid in -. J. 

j Paossler. (tolU'giuni, 1914, 120—128. 

1 When leathor containing free sulphuric acid is immersed 
| in pure water a proi>orik>n of the free acid, depending 
on tho concentration of the acid in the loather, diffuses 
i out. When tho leather is plueexi in a dialysor the acid 
| diffuses through the parchment membrane more rapidly 
| than the othor substances such as tannin and colouring 
matters which are also extracted by water, and can be 
j detected by the usual methods in the diffusato. (See 
also this J.', 1014, 90.)—T. C. 

Patents. 

Leather, hide., or skin* ; Treatment of - with liquid*. 

M. Losohkarefi, Twer, Russia. Eng. Pat, 10,711, 

| May 6, 1913. 

The apparatus lor treating Elides or skim in tanning, 
dyeing, salt or other solutions, is provided with a spindle 
connected with a frame by three oross-staya arranged 
radially or tangentially to the spindle and forming 
an angle of 100° to 160" with each other; bars connecting 
the rim and the cross-stays are arranged parallel or at a 
small angle to the cross-stavs. The space is thus better 
utilised than with other devices and several bars of 
practically equal length may bo used in eaoh of the three 
groups. On the arm-cross or spider being turnod, the 
supplementary angle between the main plane of the skins 
and tho direction of rotation is greater and tho action of 
the liquid during motion is thus better than in oase of 
division into two or four.—1). J. L. 


Proas* of making isoprtne. U.S. Pat. 1,087,201. See XX. 

Preparing isoprene and its homologues. Gor. Pat. 268 722 
See XX. 

Treating mlid by-products of the animal kingdom of fibrous 
structure. U.S. Pat. 1,087,004. See XV. 


XV.—LEATHER; BONE; HORN; SLUE. 

Tanning extract* Clarifying and decolourising -. 

L. Pottak. Collegium, 1914, 129—130, 


Nifamtn, a preparation from soya beans (compare En 
Pat. 4597 of 1913; this J., 1913, 548),can boused in plai 


By-product* of the animal kingdom ; Method of treating 

eolid - of fibrous tlructure. A. U. Henderson, 

Assignor to The Henderson Rubber Co., Baltimore, 
Md. U.S. Pat. i,087,904, Feb. 17, 1914. 

The product in its natural oondition is plaoed in a solution 
of salt in wator combined with a mixture of water and 
glyoerin, then immersed in a bath of heated oil which 
causes the natural moisture, surplus water and excess 
of glycerin absorbed to be expelled. The produot is then 
separated into small particiss, subjected to pleasure 
in tho presenoe of heat and vuloanising ingredients, im¬ 
mersed m a rubber solution and finally vuioanwed.—D. J. L. 

Leather ; Cleaning good* made of washable -. Karnlus 

und Herxbergar. Ger. Pat. 287,659, July 12, 1912. 

Ik cleaning gloves, shoes, belts, etc., made of leather, 
substances callable of fixing the oolour, eg;, vegetable 
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tannine, oatechu, and gambier, are ond along with the 
detergent. Dyestuffs oapable of re-dyeing the leather, 
and substances, such as oil, glycerin, flour, or salt, which 
preserve the softness of the leather on drying, may also be 
udded.—A. S. 

Taming. 3. V. Johnson, London. From Badische 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, Ger¬ 
many. Eng. Pat. 7138, March 25, 1913. 

See Fr. Pat. 402,835 of 1913; this J., 1914,326.—T. F. B. 

Tanning material. 0. Schmidt and J. Miiller, Assignors 
to Badische Anilin nnd Soda Fabrik, Ludwigshafen on 
Rhino, Germany. U.S. Pat. 1,089,797, March 10, 1914. 
Sun Fr. Pate. 451,875 and 451,876 of 1912; this J., 1913; 
668.—T. F. B. 

Glue: Prone** of manufacturing vegetable - -. F. 

Lehmann and J. Stocker, Borlin. I'.S. Pat. 1,089,004, 
March 3, 1914. 

Sbe Fr. Pat. 408,240 of 1909 ; this J„ 1910,580.—T. F. B. 


XVI.—SOILS; FERTILISERS. 

Peat; Bacterial treatment of -. W. B. Bottomloy. 

.1. Roy. See. Arts., 1914, 62, 373—380. 
Analyses show the increase in the nitrogen content 
of soil to which “bactnrised peat” (this J., 1913, 
878, 919, 920) had boon added. Experiments carried out 
at Kew, Chelsea Physic Garden, and Eton School Gardens, 
have shown its good effects on crops of various kinds. 
It has proved valuable as a top dressing for grass. Rcceut 
experiment* indicate the remarkable effects of small 
quantities, and suggest that there is probably a factor 
analogous to that of the vitamines in animal growth and 
nutrition.—W. H. P. 

Effects of the ensilage process on the solubility of ‘'floats.'’ 
Forbes and Fritz. Bee X1X a . 

Patents. 

Fertiliser [from fish-scrap]; Method of atul apparatus for 

recovering the by-products in the manufacture of -. 

S. C., Assignor to A. L. McGrath, Baltimore, Md. U.S. 
Pat. 1,087,031, Feb. 10, 1914. 

The lighter constituents of the gases issuing from fish- 
drying furnaces are subjected to a preliminary aoid treat¬ 
ment for the recovery of ammonia, the remaining gases aro 
passed into a scrubbor for tho collection of solid matter, 
the scrubbed gases together with the gases issuing from 
the preliminary acid treatment are subjected to a second 
aoid treatment, and tho hoat of the gases previous to 
scrubbing is utilised for drying the recovered solid matter. 

—0. R. 

Phosphates; Process for obtaining - soluble in citric 

acid. A. Hauck. Gor Pat. 270,329, Nov. 12, 1910. 
Crude phosphates aro fused at a temperature not below 
2000° 0. and treated with oxygon, air or other oxidising 
agent.—A. S. 

Artificial manure [from leather waste]; Process for the 

production of an -. A. Moisc, Barr, Germany. Eng. 

Pat. 12,800, June 2, 1913. 

See Fr. Pat. 458,674 of 1913 ; this J., 1913,1079.—T. F. B. 


XVII.—SUGARS; STARCHES; GUMS. 

Sugar beet; Localisation of potash in the -, and its 

physiological significance. A. Matousek. Z. Zuokerind. 
Biftun., 1914, 38, 235—251. 

Investigation of the distribution of potash in the sugar 
beet throughout its period of growth, showed that in the 


seed potash was present in the cotyledons, the radicle, 
and the endosperm, but not in the parispenn; whilst 
in the plant it was present in every part, mostiy- 
in the leaf, less in the leaf stalk, and least in tho 
root. In the root the amount increased towards tho 
crown, and accumulated largely in injured parts. In 
water cultures with no potash in the nutrient liquid, the 
reserve already present in tho seed migrated for the greater 
part to the portions of the plant exposed to light, most 
being found in the leaf. Etiolated leaves contained a 
remarkably small proportion of potash.—J. P. 0. 

Sugar in the beetroot; Formation and disappearance of -- 

L. Casael. Bull. Assoc. Chim. Suer., 1914, 81, 663—576. 
The theory of the formation of sugar by tho leaves of tho 
beetroot by tho agency of chlorophyll being accepted, tho 
quantity of green substance at the disposition of the plant, 
for the same variety at least, must have a real importance 
for tho saccharine richness of the beetroot. Delay in 
sprouting is injurious in this respect, and a regular and 
uniform vegetation is eminently favourable.—L. J. DE W. 

Sucrose; Constants for use. in the double polarisation 

( Clcryet Herzfeld) method of iletcrmining -. R. Giilct. 

Suer. Beige, 1914, 42, 271—275. 

In applying the Herzfeld formula: 

_D+I 

142-66—0-51 

for ealculaling the percentage of suoroso by the double 
polarisation method, the factor 0-5 usod for correcting the 
concentration constant when readings are mado at different 
tomperatures is correct only for vory low temperature-, 
viz., 3°—7 (, and when readings aro taken at 13°—26° ( 
the factor 0-49 should lie applied.—J. P. O. 

Water ; Determination of - [by distillation] in masse- 

cuites and molasses. W. Clachor. Intern. Sugar J., 1914, 
18, 126-127. 

Reliable result* are obtainable in the case of cane sugar 
factory products by tho distillation method of determining 
water (this J., 1913, 62). 50 grins, of the produot, and 309 
c.o. of paraffin oil boiling a little over 100° C., aro distillod 
together until about 100 c.e. of oil and water, whioh arc 
collected in a graduated cylinder, have passed over. 
Frequently, in the cane sugar factory tho Brix hydrometer 
reading is taken as an indication of tho total solids, but when 
sulphitation has been excessive this value is quite untrust¬ 
worthy.—J. P. O. 

Sugar group ; Dissociation in the -. Part III. 3. U. 

Niff. Annalen, 1914, 403, 204—383. 

Hkxosks in alkaline solution arc capable of breaking down 
in three different ways, involving the intermediate forma¬ 
tion of 1.2-, 2.3- and 3.4-hexesedienols and tho final 
production, respectively, of: formaldehyde and aldo- 
pentoses (8); dtoso and aldotetrose* (4) ; and two mols. 
of df-glyoerio aldehyde. The last two prooessos havo 
already been described (this J., 1910,1264). As an example 
of the first process dextrose and d-galactoee on oxidation 
in alkaline solution with air or hydrogen peroxide yield, 
respectively, d-arabonic and d-lyxonio aoid. The same 
result is also achieved by tho use of Fehling’s solution. 
When the amount of alkali is rednoed from 1 to 1/20 
equivalent, the number of product* is considerably 
lessened; doxtrose yields a mixture of only six isomerio 
optically active hexoeee, while f-arabinose yields only 
three pentoses. After tho attainment of this equilibrium 
the relative amounts of the various sugars present is very 
different. As an example, a 30 per cent, aqueous solution 
of either dextrose, d- mannose or leevulose mixed with 1 /20 
equivalent of calcium hydroxide attained complete 
equilibrium in about three months. The solution then 
contained a certain amount of resin, oonsiderable quantities 
of polysaooharides, and tbs following six hexoeee, vis.— 
dextrose, d-mannose, lsvulose, d-pseudofrnctose and 
a- and 0 -d-glutoee. This result precludes the form¬ 
ation of any dienol beyond a- 1 . 2 -d-gfaisosedienol. 
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AldoAM may bo reported from ketores by treatment with 
hromine in 12 per oont nqueoui solution, whereby oxida¬ 
tion of the aldoses to aldonio acids is effected: ketoses are 
unaffected by this treatment. The method is thus applic¬ 
able to the isolation of ketopentoses and -hexoses; an 
important group of natural products which are as yet only 
very Imperfectly known. The mixture of sugars obtained 
as above from dextrose, etc., contained ketoses and aldoses 
in approximately equal amounts. The quantity of dextrose 
was about five times that of d-mannose: a result which 
the author attributes to the unsymmetrioal addition of 
water to a-1.2-d-gluoosedienol. The absence of d-allose 
and d-latoee in the mixture denotes that these sugars 
oannot ooctir either naturally or in formose; in presence of 
a traoe of alkali or of suitable enzymes a non-revcrsible 
change to a mixture of the six Bugars mentioned above 
would take place. Similar considerations hold for other 
groups of sugars, t.g., the six members of tho d-galactoso 
series are d-galactoso, d-talose, d-tagatose, i-sorbose and 
a- and p-d- galtoae with two corresponding d-galactose- 
dienols. From these results tho author oonoludes that 
synthotio formoso can only contain 24 hexoses out of the 
32 which are theoretically poeaiblo; further, tho aldose 
forming about half of tho mixture must bo composed 
ohieflv of di-glucose and di-galaotose. In brief, in presence 
of small quantities of oaustio alkali only oertain sugars are 
oapable of formation in natural or in ordinary synthetical 
processes: thoso may be arranged in 4 groups of 6 hexoses, 

4 groups of 3 pentoses, and 2 groups of 3 tetroses. Very 
dilute alkaline solutions of dextrose, containing about 6 
equivalents of alkali, when oxidised at 20° to 40° C. by 
moans of air or hydrogen peroxide yielded a complex 
mixture of carbon dioxide, formio acid, glyoollio aoid, 
oxalio aoid and df-glycerio aoid; also d-arabonio and 
d-ribonio acids; and d-erythronic and 1-threonio acids. 
Cupric or merourio oxide yielded these products and also 
d-gluoonio and d-mannonic acids. From this it is evident 
that only the 6 hexoses mentioned above wore present 
and that they aro not oxidised by air or by hydrogen 
peroxide. In presence of amounts of alkali down to 
1 130 equivalent, especially on wanning, sugar solutions 
give rise to appreciable quantities of resin. Other reactions 
give riso, respectively, to polysaooharidcs and sacoharinio 
acids j aud those three changes being non-roversiblo 
tend to disturb tho equilibrium. In all three oases, how¬ 
ever, (he change is exceedingly slow. The saooharinie 
aoids are stated to bo produced, by means of a reaction 
resembling the transformation of benr.il to benxilio acid, 
from ortho-osones, —OH,.00.00—, which are in turn 
produoed from the salts of tho original sugars. This 
osone formation is favoured by lead acetate or lead chloride; 
but all three processes take place to some extent in presence 
of (mall amounts of oaustio alkali. The disturbances 
due to theee reaotions may be avoided by employing 
£ equivalent of pure sodium carbonate solution in place of 
caustio alkali. Polysaooharides aro always produced in 
presence of oaustio alkali or amounts of sodium carbonate 
above } equivalent. It is remarkable, however, that 
. pure potassium carbonate solution up to 3 equivalents 
effected no change in concentrated sugar solution, after 
keeping in dosed vessels for 2 months. The two classes 
of polysaccharides are distinguished by the relative ease 
with which they reset with dilute adds or Fettling 1 * solution. 
Polymerisation to tris-otes, (CnHjnOri), or to a-his-oses 
(CuH w 0 0 )„ is favoured by caloium acetate (from 1 to 3 

a uivslents), which is unable to effect enolisation or 
It-formation. Kxoess of sodium carbonate solution, 
besides effecting those changes, brings about a condensa¬ 
tion to pdyaaoaharides of the nature of lactose and 
maltose. The tria-osoe and a-bis-oees, eg., a-bis-d-gluoose- 
d-fructose, C,, iH..0,„ hydrolyse with extreme ease; they 
only change into anhydro-a-bis-hexoses (diaaooharidee) and 
still further dehydrated produots under the influence of 
oaustio alkali. Thus, sucrose is among the produots 
formed from the dextrose group of equilibrium isomerkies 
in dilate solution. Novel structural formate aro 

advanced by the author in order to Slustmte the formation 
of such polymerisation and condensation products.—J. R. 


Maple products ; A ndlyeie of -. III. Range of variation 

of analytical raise, hi geaatiu mqpts syrups. J. F. Snell 
and J.M. Scott. J. Ind. Eng. Chem., 1914,3,216—222. 
ExFKBniOTg with 126 samples of genuine Canadian maple 
syrup showed that the values in which the differences 
between the maximum and minimum numbers were least 
were the conductivity value, the alkalinity of the soluble 
ash, the weight of the total ash, and the Wluton lead 
number. Determinations of the values mentioned and 
of the refractomcter reeding and lead number determined 
by the Canadian method, aro rooommended for rapidly 
detecting, adulteration. The limiting values for genuine 
maple syrups are shown in the following table:— 



Limiting values. 

Extreme. 

Ordinary. 

Refractometer reading. 

Conductivity value at 26° C. 

Total ash, dry basis .. 

Alkalinity of soluble ash, dry basis 
Canadian load number, 5 grms. of 

syrup, dry baris . 

Winton lead number, 25 grins, of 
syrup, wot basis . 

110—230 

001—1-68 

41—122 

1-37—6-56 

0-70—2-70 

113—205 
0-69—1-47 
48—109 

1 1-51—4-55 

0-76—2-47 


(See also this J., 1913, 954 j 1914, 154.)—A. S. 


Patents. 

Defecalant and process of moling name W. J. Weyto, 
Philadelphia, Pa., Assignor to The American Agri¬ 
cultural Chemical Co. U.S. Pat. 1,088,751, March 3, 
1914. 

Kieseujuhr is treated with phosphorio acid (sp. or. not 
exoeeding 1*2), dried, and the treatment repeated until 
tho kicsdgnhr is charged with a quantity or phosphoric 
aoid not oxceoding 40 por cent, of its weight.— W. P. S. 

Concentration and crystallisation apparatus especially for 
sugar manufacture. F. Tiomann, Berlin. U.S. Pat. 
1,087,409, Feb. 17, 1914. 

See Fr. Pat. 436,672 of 1911; this J., 1912,453.—T. F. B. 

Sugar juices; Apparatus for eilraclitm of -. W. 

Kaabo, Ciithon, Germany, Assignor to B. C. Post, 
Ann Arbor, Mich. U.S. Pat. 1,089,495, March 10,1914. 
See Ger. Pats. 254,932 and 254,933 of 1911; this J, 1913, 
441 —T. F. B. 


Producing cellose and converting it into fermentable sugar. 
U.S. Pats. 1,087,743 and 1,087,744. See V. 

Application of the waste from sugar refineries to the manu¬ 
facture of an artificial Portland cement. Addition to 
Ft. Pat. 480,438. See IX. 


XVm.—FERMENTATION INDUSTRIES. 

Barley, malt and beer; Determination of the amine-acid- 

and polypeptide-nitrogen in - by titration with acid 

after treatment with formaldehyde (formalin-titration), 
i. Adler. Z. gos. Brauw., 1914,87,106-108,117—121, 
and 129—133. 

The method described is based on similar principles to 
that of Sorensen (this J., 1608, 135). Eighty ox. of the 
wort, beer, or extract, in a 100 e.o. flask an heated in 
boiling water for 10 mins, to precipitate ooagulable pro¬ 
teins, then cooled and treated with 1—2 grms. of barium 
ehloride and 1 c.o. of a 0*5 per cent, eolation of phenol- 
phthalein in 50 per oent. alcohol. After the barium 
ehloride has dissolved, tire liquid is neutralised with a 
saturated eolation of barium hydroxide, made up to 
100 0 . 0 . and filtered. Of the filtrate two portion), each. 
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46 o.c. are rendered neutral (ja=0’8; see Sorensen, this 
J,, 1968,850) by addition of acid until a drop of the liquid 
, laced on sensitive azolitmin paper (Kahlbaum’s) 
produce* a neutral oolour similar to that produoed by 
a solution containing 1/30 arm.-mol. each of mono- 
iiotassium phosphate and disodium phosphate per 
litre (pH =*8-81). The two solutions are next treated 
each with 10 c.c. of 35 per oent. formaldehyde solution 
neutralised shortly before use by adding, for every 10 o.c.. 
0-2 c.c. of the 0-5 per cent, phenolphtbaloin solution, and 
then N12 sodium hydroxide until the liquid is faintly but 
distinctly rod. As a blank test 10 c.c. of this formaldehyde 
solution are diluted with 45 c.c. of distilled water, treatod 
if necessary with a 0-5 per cent, solution of Bismarck 
brown to adjust the tint to that of the actual solutions to 
be analysed, and titrated with N ,'b barium hydroxide 
solution until a strong red colour is produced (pH—9-1) 
not, however, so strong that further addition of alkali does 
not increase its intensity. The solutions to be analysed 
are titrated to the same tint. The concentration of the 
original wort or other liquid, should if possible be such 
that the volume of N f barium hydroxide required by 
each 40 c.c. portion, less the volume required by the blank 
test, amounts to about 20 c.c. This number multiplied 
.by 2 8 gives the weight in mgnus. of amino-acid- or poly¬ 
peptide-nitrogen in the 40 c.c. portion of the sample. The 
nitrogen of ammonium salts reacts with formaldehyde 
and is determined by this method. The method can lie 
made to yield other useful values by carrying out, the 
titration “ in stages ” as recommended by Honriqued and 
(tjaldbaek (Z. physiol, (hem., 1910, 87, 8—27 ; 1911, 75, 
363). Korexample.ifthovolumeof N /5 barium hydroxide 
from which the nitrogen is calculated, as above, is desig¬ 
nated “Stage II” and the volume required to bring the 
solution from the point of neutrality to litmus (;iu=6-81) 
to the first appearance of red colour with phcnolphthaleiu 
(j)H=8-3) before addition of formaldehyde, is designated 
•• stage I,” then the ratio Stage II/Stage I varies accord¬ 
ing to the nature of the nitrogenous compounds with which 
the formaldehyde reacts. For amino-acids the ratio 
usually lies between 6-8 and 11-5, whereas for polypeptides 
it, is much lower, e.g„ for glycylglyciuo 2-1. The ratio 
oannot be determined very accurately in the case of 
coloured liquids such as malt extracts, aud in all oases it 
should be interpreted witli considerable reserve. 

In a sample of barley 0-017 jier cent and iu a sample 
of malt 0 085 jier cent, of amino-acid- and polypeptide 
nitrogen were found. To determine these values it was 
found necessary to prevent enzymic action during extrac¬ 
tion, by first boiling the finely ground grain for two hours 
with alcohol. If the grain is extracted without this 
preliminary treatment, proteolysis ooouis during cxtrac. 
tion, cvon'at 1° or 2° C„ and the quantity of amino-acid 
and polypeptide-nitrogen may under favourable con¬ 
ditions bo doubled or trebled. ' A pale beer was found to 
contain 174-9 mgrms. per litre, of nitrogen determinable 
by “ formalin-titration.”—J H. K 


Maltose ; Influence of acids on the a elicit// of dialysed - -. 

W. Kopaczowski. Oomptes rend., 1914, 168, 640— 

(142. 

In general, the optimum acidity for dialysed maltase (see 
this J„ 1913, 441) is considerably lower than that for 
maltase which has not boon dialysed, e.g., *v .725 instead 
of N /170 in the oase of sulphuric acid. The optima 
found for different acids do not correspond to the same 
concentration of hydrogen ions, the values of pH ranging 
from 2-80 to 0-97.' The influence of adds on the activity 
of maltase cannot therefore be due entirely to the hydrogen 
ions, but the anions must play some part (cp. Bertrand 
and Rosenblatt, this J., 1913, 376).—J. H. L. 


Maltose from beer yeast: Conditions of action of —•—. 
III. L. Miohaelis and F. Rona. Bioohem. Zeits., 
1914, 80, 698. 

A correction of a misprint in the article of which an 
abstract has already appeared (this J., 1914, 272), but 
which does not affect the abstract. 


Enzymes; Chemical composition and formation of --. 

XI. H. Euler and K. G. Dernby. Z. physiol. Cham., 
1914, 89, 408—424. 

Treatment of yeast for 48 hours in Lindner’s nutrient 
sugar solution, which has previously been shown to 
augment the invertase activity of living yeaat (see this J.. 
1912,245,654; 1913,669; 1914, 97, 272), produoed also 
a marked increase (about 36 per cent.) in the proteolytic 
activity, and a decrease in the fermentative power of the 
yeast. Tho effeot on the proteolytic powor was not de¬ 
pendent on the temporature at winch the treatment was 
earriod out (cp. this J., 1914, 272) nor was it influenced 
bv the addition of sodium fluoride to, or tho omission of 
phosphates from the nutrient solution (cp. Iwanoff, this 
J., 1905, 100). Tho presence of sodium fluoride (0 005 
per oent.) appeared to retard tho assimilation of ammonium 
salts by fermenting yeast. The proteolytic power of 
yeast was measured by first plasmolysing (liquefying) tho 
\ yeast by digestion with glycerol for 3 hours, and then 
l diluting with water containing chloroform and measuring 
tho rate of dissolution of the yeast nitrogen at 37° C. 
It was found possible to determine nearly the whole of the 
j dissolved non-eoagu!ablo nitrogen by' “ formalin-titra- 
i tion ” (Jcssen-Hansen’s modification of Sorensen’s method, 
see Abderhalden’s Handbuch der biochem. Arbeitsmethoden. 
vol. 6, p. 270) so tho latter mothod was employed in pre¬ 
ference to Kjoldahl’s. The duration of the preliminary 
plasmolysis did not affect the results, but it was necessary 
■ to dilute considerably with water afterwards, as high oon- 
i contrations of glycerol inhibited proteolysis (cp. Gromow 
and Grigorieff, this J,, 1904, 995). Tho rate of proteo¬ 
lysis was slightly accelerated by addition of potassium 
| nitrate, potassium chlorate or hydrogen peroxide (op. 
Gromow, loc. oil.) and slightly but distinctly retarded by 
addition of on extract of living yeast niado with hot water, 
in consequence of the action of antiproto.ases (cp. Buchner 
and Haehn, this.f„ 1909, 899). -J. H. L. 


I Alcoholic fermentation ; Mechanism of -. III. Celt- 

\ free fermentation of polyhydroxycarboxylic acids. A. v. 
Lebedeff. Ber.. 1914, 47, 660—672. (See also this J„ 
1911, 973 ; 1912, 1195.) 


i 


Glyceric acid is readily fermented by yeast maceration 
juice or by yeast dried by v. Lcbodeli’s method (this J., 
1911,147), carbon dioxide and acetaldehyde being produced. 
The quantity of carbon dioxide formed corresponds approxi¬ 
mately with the equation, CH,OH.CflOH.OOOH= 
GHOjHO+COj+HjO, but the amount of acetaldehyde, 
even when allowance is made for its partial conversion 
into aloohol by tho yeast, enzymes, appears to bo con¬ 
siderably below the calculated yield. Glyceric acid is 
fermented about throe times as strongly as glyoeraldehyde, 
aud both optical forms are attacked. The decomposition 
of glyoeraldehyde, which forms part of the scheme sug¬ 
gested by the author and Griaznoff (this J., 1912, 1195) 
to represent the mechanism of fermentation, wus formerly 
assumed to be through the intermediate formation of 
methylglyoxal and pyruvic acid, but experiments on the 
fermentation of methylglyoxal have given only doubtful 
results, and the author now suggests that the glyeer- 
aldehyde is first converted into glycerio acid, 
OH,OH.CHOH.CH<)+H,0=CH|,OH.CHQH.CH(OH), 
OlJ.OH.CHOH.CMtOH),—H^CM.OH.CHQH.COQH 


which is then fermented. It has long been known that 
glyceric acid, when heated with potassium biBulphate, 
produoes pyruvic acid, and it appears likely in view of 
the fermentability of the latter (see Neuberg and others; 
this J., 1911, 1179, 1465) that the enzymes of yeast juice 
decompose glyceric acid in the same way. The pro¬ 
duction of acetaldehyde from glyceric acid by enzymes 
throws light upon the real problem of fermentation, which 
is the conversion of the group —CH,0H into the methyl 
gronp. Gluconic acid is also fermented by dripd yeast, 
but it is at present uncertain whether this is due to oarb- 
oxylaae or to “ dehydratase.” The oarbon dioxide 
produoed may possibly contain a small quantity of 
hydrogen, and no acetaldehyde appears to be formed. 
Both giyoeric and gluoonio acids are fermented about 
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baH M rapidly m pyruvic Kid, bat only in dilute adtttions; 
•«* concentrations of 1 and 2 par cent, reepeotlvely (hay 
are not lansanted ot *8, and they retard the autofer- 
mentation of the Juioe.—J. H. L. 


{Bracing] water ; Nan method for the determination of the 

ealte of -. W. Wlndlsoh, C. ten Doomkaat Koolman 

and H. Kromhaar. Wooh. Brau., 1914, 81, 66-87, 
78-78, 86-87, 98-86. 

Tki authon oritidse the praotioe of ooupiing all the 
magnesia with oarbonio add, the remainder of the latter 
with lime, the remainder of thie with sulphurio add, and 
the remainder of the eulphurio add and the chlorine with 
aodium. The following figure* (parte per 100,000) relating 
to the aame brewing water before and after softening by 
treatment with lime, ahow the ourioua result* obtained 
by applying thie method to waters containing much 
magnesia i— 



MgCO, 

CaCO, CaS0 4 

MgS0 4 JJa,S0 4 

NaCl 

Before softening .. 

20-1 

17*5 | 28 7 

00 

r»-i 

2-6 

After softening 

80 

00 i 100 

180 

2-8 

26 


Experiments in whioh quantities of 100 c.c. of various 
“ artificial" waters were treated with varying quantities 
■of a standard solution of oaloium hydroxide, boiled for 
1 min., filtered and the filtrates and precipitates analysed, 
indioated that in the action of lime upon the salts of water 
a definite sequenoe is followed, viz.: (1) fixation of dis¬ 
solved free carbon dioxide, (2) conversion of bicarbonates 
into normal carbonates and precipitation of caldum 
oarbonate, (3) interaction with magnesium carbonate to 
form caldum carbonate and magnesium hydroxide, both 
of which are precipitated, and (1) interaction with mag¬ 
nesium sulphate or chloride to form soluble oaloium 
aulphato or chloride and magnesium hydroxide whioh is 
precipitated. As the proportion of lime added to the 
water is increased, the oaldum-oontent of the filtrates 
diminishes until, phase (2) is complete, after which it 
remains constant throughout phase (3) and subsequently 
increases. The difference between the lime-content of 
the filtrates corresponding to phase (3) and the lime-content 
of the original water, plus the quantity of lime corre¬ 
sponding to the solubility of normal caldum oarbonate 
(0-8 part CaO per 100,000), represents the amount of 
lime present as carbonate in the original water. For 
the determination of this value in praotioe, 100 c.o. of the 
water are boiled for 1 min. with such a volume of standard 
calcium hydroxide solution as will bring the reaction to 
phaie (3); the liquid is afterwerdsfilteredand the calcium- 
content of the filtrate determined. The quantity of 
caloium hydroxide solution required can be readily 
calculated from the amount of free carbon dioxide in the 
water (found by titration with N flO sodium hydroxide in 
presence of phenolphthaloln) and the amount of oarbonio 
add present as bicarbonate*, found by titration with acid 
in presence of methyl orange (the authors found that 
magnesium carbonate as well as caloium oarbonate is 
present in natural waters as bicarbonate). When the 
quantity of calcium oarbonate present in the water has been 
determined as above, the remaining oarbonio acid is allotted 
to magnesia, the lime and magnesia not accounted for 
as carbonates are ooupled with sulphurio aoid, and the 
remainder of the latter, together with the ohlorine, is 
oomblnsd with sodium. The following figures (parts 
per 100,000) represent the results obtained by the old 
and new methods as applied to a water containing CaO, 
17-4; MgO, 9-8; CO, as oarbonate (determined by add 
titration in preeenoe of methyl orange), 16-3; SO* 18-2; 
free CO„ 1-6 parts per 100,000 



CaCO, 

MgCO, : 

CaSO, 

MgSO, 

NaC I 

Old method.... 
Kew method .. 

1*5 

*•« - 

20-4 

5-B 

t 

250 
0, j 

I 0-0 

1 21-0 

*0 

1 *fl 
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the two method* give veiy similar results.—J. H. L. 


<fyoerti; Dehydration if -, by afvmant'occurring in 

mater. E. Voisenet. Comptes rend., 1914, 1U, 784— 
786. 

Warm from diverse aonroes if capable of fermenting 

^ in the presenoe of appropriate nutrient material, 
lay be wholly mineral in oharaoter. Dehydration 
prodnets of glyoerd are thereby formed, the firet of 
whioh, presumably. 1.3-propanolal, changes rapidly to 
aordein, whioh may be separated by fractional distillation.' 
The optimum temperature is 26° to 30° C.—J. R. 


Winee; the eulphnric acid content of German and other -. 

C. A. Neufeld. Z. [Inters. Nahr. Oenussm., 1914, 17, 

299-311. 

Qiemaw wines are not plastered and do not contain more 
than 1-3 grm. of potassium sulphate per litre. A number 
of Gorman red and white wines examined reoently by the 
author contained, however, considerable quantities of 
sulphate, the amount present in the red wines (12 sample*) 
varying from 2-12 to 3-98, and in the white wines (19 
samples) from 2-01 to 4*64 grmi. of potassium sulphate 
per litre; 11 French winee contained from 2-14 to 8-93 
grms. per litre. The sulphurio add was probably derived 
from the oaaks in whioh the wine had been stored, these 
haring been treated with sulphurous aoid and insufficiently 
washed before the wine was introduced. Such quantities 
of sulphurio add influence the taste of the wine to a 
marked degree; in many countries a limit of 2 grma. of 
potassium sdphate per litre is fixed as the maximum 
quantity allowable in winee.—W. P. 8. 


Caramel [in wine, vinegar, brandy, etc .},- Detection of -. 

D. Sohenk. Apoth.-Zeit„ 1914, 29, 2051-203. (See 
also this J., 1913, 376.) 

When sugar is oaramelised, hydroxymethyifuifural 
is produood whioh oan give characteristic odour reactions 
with oertain phenols dissolved in strong adds. Resorcinol 
in hydroehlorio acid gives a cherry-red, ^-naphthol in 
sulphurio add a violet, and phenol in sulphurio add an 
orange-yellow oolouration. Colouring matter* derived 
from ooal tar do not reaot in the same way. The liquid 
to be tested, wine, vinegar, brandy, etc., is neutralised if 
add, concentrated to a small bulk, oxtraoted with ether, 
the ethereal extraot treated with a few drops of a 6 per 
oent. solution of phenol in ether and allowed to evaporate. 
The residue is mixed with about 6 o,o. of sulphuno add 
when the characteristic ooiour rapidly appear*.—F. Sbdk. 


Dietillation-reeidue of wine ; Treatment of the -. C. 

Matignon. Chom.-Zeit., 1914, 88, 386—387. 

Tbb residues from the distillation of wine or of fermented 
molasses are rendered alkaline, and inoonlated with a 
culture of the butyric aoid ferment, after addition of 
aluminium sulphate, with a smaller proportion of 
aluminium phosphate and manganese and magnesium 
chlorides. Air is blown through the liquid lor the 
first 6—10 hours, and the process is oompleto in 
about 3 days. Ammonia and trimethylamine, acetic, 
projdonio, butyrio, tartaric, malic, and dtrio adds and 
them potassium salts, glyoerd, osrbon dioxide, methane, 
ancfhydrogen are produoed. The volatile bases and adds 
are recovered by distillation respectively before and after 
aoidnlation with Bulphurio add; the glyoerd is distilled 
from the dried residue, whioh contains the dibasic adds 
and potassium salts. Ammonia and trimethylamine are 
separated by passing them as gates over a mixture of 
their sulphates; ammonium sulphate remains behind, 
and the trimethylamine is oonverted into ovanido by 
passing it through a tube heated to 1000° C. and absorbing 
the hydrooyanio add formed in alkali. The volatile adds 
are dehydrated with aluminium sulphate and fraotionated. 
These processes, whioh are (fate to Effront, have been in 
use for 3 years at Node, France, The conversion of the 
aoetio and butyrio adds, by catalysis with coke, into 
the corresponding ketones, for use in internal combustion 
engines, u contemplated.—0. E. U 
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Patmit*. 

Beer; Procut of manufacturing -. G. L. H. Seise. 

ft. Pat. 464.080, Oct, 10, 1918. 

Malt is steeped in about its own weight of water at 50° 
to 75° C. for from 5 to 15 hours, then crushed or ground, 
diluted with warm water (at about 75° C.) so that from 
3 to 8-5 litres of water shall be present for each kilo, of 
malt, and when saocharification is complete, the wort 
is separated. Or, the mass, after being orushed, may be 
heated to boiling for about 10 minutes, and then treated 
with a suitable proportion of ground malt.—W. P. S. 

Vinegar from mitt; Manufacture of -. F. Huberty 

etCie.Fr. Pat. 463,266, Oct. 3, 1913. 
Peotjews are removed from milk serum by precipitation 
with tannin either before or after the addition of alcohol, 
or by concentrating the serum and adding alcohol Or, 
the serum is distilled to dryness under reduced pressure, 
and the dry residue extracted with the distillate, leaving 
the proteins undiasolved, and the solution treated with 
alcohol The alcoholio solution is submitted to acetic 
fermentation. The resulting vinegar contains much 
of the lactose present originally in the scrum.—W. P. 8. 

Acetifiers; Utilisation of the alcohol and acid vapours 

from -in the “ rapid " vinegar process, A. Mohr. 

Oer. Pat. 270,320, Feb. 15, 1913. 

Thx wort flows from the reservoir through a closed tube, 
wherein by an action similar to that of a water-pump, 
it creates a partial vacuum and draws in the alcohol and 
acid vapours from the acetifiere; the vapour* arc con¬ 
densed by oontact with the cold liquid. The wort Aowb 
into a receptacle, the air space of which is connected 
with a tube through which the vinegar from the acotiflers 
flows on its way to the storage vessel, so that any uncon¬ 
densed vaponrs still present in the air arc condensed in the 
latter.—A. S. 


Saccharomeier [; Fermentation -]. A. Eppens, Berlin. 

U.S. Pat. 1,089,464, March 10, 1914. 

Sal Eng. Pat. 26,696 of 1912; this J„ 1913,310.—T. F. B- 

Dealcoholising liquids. O. G. C. L. Overbeck, Great 
Grimsby. tf.S. Fat. 1,089,862, March 10, 1914. 

Six Eng. Pat. 5170 of 1911; this J., 1912, 354.—T. F B. 

Dehydration of colloidal substances. Ger. Pat. 270,061. 
See I. 


Treatment of wood refuse for the recovery of valuable by¬ 
products therefrom. Eng. Pats. 3063, 8359, and 13,746. 
Sec V. 


Removing organic constituents from residues obtained in 
producing alcohol from waste sulphite cellulose lyes. 
U.S. Pat. 1,087,366. See V. 


Producing cellulose and converting it into fermentable sugar. 
UJS. Pats. 1,087,743 and 1,087,744. See V. 


sodium chloride, the mixture being shaken at interval* 
of 8 mins, for the fiat 2 hours and then allowed to stand 
overnight After filtering, the total soluble nitrogen is 
determined in one 200 o.o, portion, sod another similar 
portion is evaporated to dryness, the residue digested with 
100 c.c. portions of 55 per oent (by vol.) aloohol the extract* 
filtered, and the filter washed with 65 per oent. alcohol i 
the nitrogen oontent of the precipitate is reohoned as 
albumin-nitrogen. The alcoholic solution is concentrated 
to 10 o.c., treated with 50 e.c. of distilled water, con¬ 
centrated to 35 c.c., treated with 15 o.c. of water, allowed 
to cool, filtered, and the filter washed with oold water. 
The solution is precipitated with phosphotungstic acid, 
and the nitrogen content of the precipitate reckoned as 
globulin-nitrogen. The nitrogen-oontent of the filtrate is 
reckoned as amide-nitrogen, and the riiadin-nitrogen is 
obtained by subtracting the sum of the albumin-, globulin-,, 
and amide-nitrogen from the total salt-soluble nitrogen. 
In all the nitrogen determinations, blank determinations 
are also made and the necessary corrections applied.—A. 8. 


Crude fibre ; Determination of - in finely powdered! 

subetancee. J. Grossfeld. Z. (Inters. Nahr. Genussm., 
1914, 27, 333. 

In the determination of crude fibre in such substances 
as cocoa, flonr, etc., by Konig’B method, it iB recommended 
that the filtration be carried out without the aid of the 
filter-pump. The .glycerol-sulphuric acid mixture con¬ 
taining the crude fibre should be filtered through a Gooch 
crucible containing a layer of asbestos. If suotion is 
applied, the fine particles of the substanoe tend to penetrate 
the layer of asbestos for some distance and the filter 
rapidly becomes dogged.—W. P. S. 


Ensilage process; Effects of the -on the solubility of 

e s. E. B. Forbes and C. M. Fritz. .1. Ind. Eng. 

, 1914, 8, 222—223. 

Expxkimbnts were made to ascertain whether it would be 
practicable to add “ floats ” to oom before introducing 
the latter into the silo, instead of applying the “ floats " 
to the soil directly admixed with manure. Ensilage was 
effected for six months in closed earthenware jars and 
the product from corn to which “ floats ” had been added 
in the proportion 1:250, appeared identical in tatto,. 
odour, and appearanoe with that from untreated corn: 
the content of phosphorus soluble in 0-2 per oent. hydro¬ 
chloric acid increased considerably during ensilage. The 
average composition of the samples before and after 
ensilage are shown in the following table:— 


Product. 

Total 

P. 

Water- 
sol. P. 

Citrate- 
sol. P. 

Inorgan. P 
soL m 0-2 
per cent. 
HC1. 

Untreated green silage 

per oent. 

per oent. 

per oent. 

per oent. 

corn . 

Silage from untreated 

0207 

0149 

0-021 

0*068 

corn .. 

Orem silage corn, plus | 
" float* * (260: X) .. ! 

0-224 

0-160 

0-008 

0-111 

0-871 

0-186 

0-061 

0172 

Silage from treated corn j 

1 0-884 

1 . 

0-157 

0-060 

0-287 


See also this J., 1912, 895.)—A. 8. 


XIXa.—FOODS. 

Salt-soluble proteins in wheat flour ; Determination of the 

-. G. A. Olson. J. Ind. Eng. Ghent., 1914, 6 , 

211—214. (See also this J., 1913, 1124.) 

GuiniN was extracted from flour by both 1 per cent, and 
10 per cent, solutions of sodium chloride j of the total 

r otrin extracted about 29 per cent, was gliadln with the 
per cent, salt solution and 6 per cent, with the 10 per 
cent, solution. The following method is suggested ter 
tho determination of toe salt-soluble pro te in s. 10 gnus, 
ot flourare digested with 500 o.e. rial per oent, sohttem of 


Butter fat [in tetter]; Rapid method for the gravimetric 

determination of -, F. Konig. Apoth.-Zeit, 1914, 

29,223—224. 

Ora gnu. of toe butter is treated in a 200 o,o. cylinder 
with 9 c.o. of hot water, and when melted, 2 0 . 0 . of 
ammonia, 10 e*. of alcohol, 20 0 . 0 . of ether, and 20 e.c. of 
petroleum spirit (b. pt. about 40° C.) are added, shaking 
after each addition. The whole is shaken thoroughly for 
1 min., set aside for 16 mins., toe oyilnder inverted end, 
by carefully kweening toe cork, toe aqueous layer allowed 
to flow away About 0-4 arm. of powdered tragacanto is 
then added, and, after making, too ethereal solution is 
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decanted into a weighed flaak; the gelatinous man in the 
cylinder is then washed with petroleum spirit, the washings 
being added to the flash, the solvent is evaporated from the 
latter, and the residue of butter fat dried and weighed. 

—W. P. S. 

Cottonseed meal; The organic phosphoric acid of -. 

R. .1. Anderson. J. Biol. Chom., 1914, 17, 141—150. 

(See also this J., 1912, 701, and 1913, 42.) 

The aoid was extracted from cottonseed meal by digestion 
with 0-2 per oent. hydroohlorio aoid and was freed from 
inorganio phosphate and bases other than baryta by 
repeated slow precipitation of the crystalline 'barium 
salt from its solutions in dilute hydrochloric acid ; a process 
whioh was effected alternately by the addition of barium 
hydroxide and of alcohol to the solutions. Although 
the reactions of the free acid were identical with those 
of phytio acid, which is usually assigned the formula 
(!,H,,O t; P„ analyses of the barium salts agreed more 
closely with the formula, C„H,„0„P„ of inositol hexa- 
phosphate; by suitably adjusting the conditions of 
crystallisation two salts were obtained, corresponding 
to tri-barium inositol hexaphosphate, C,H 11 0, < l’,Ba i , 
and hydrated hepta-barium inositol hexaphosphate. 
(0.H|.O 14 P„),Ba T . The free acid was obtained as a 
colourless syrup which gave, no reaction with ammonium 
molyhdato. (See ahm succeeding abstracts.)—J. R, 

Oats; Phytin in - . R..I. Anderson, J. Biol. Ghent. 

1914, 17, 151-163. 

The substance was isolated in the form of barium salt 
from 0-2 per cent, hydrochloric acid extracts of oats 
by precipitation with liarium chloride ; purification was 
effected by repeatedly precipitating the salt from dilute 
hydrochloric acid alternately with alcohol and barium 
hydroxide. The snow-white amorphous powder thiiB 
obtained was resolved into two substances by treatment 
with small quantities of cold water. The undissolved 
portion crystallised readily, and two salts were isolated 
from It identical with those obtained from cottonseed 
meal (see preceding abstract). Those salts readily yielded 
inositol when heated in a scaled tube with dilute sulphuric 
aoid. The soluble barium salt, which remained amor¬ 
phous and diffored markedly from the crystalline product, 
resembles a substance isolated in a similar manner from 
wheat bran.—.1. R, 

Corn [maize]; Phylin in -. R. ,1, Anderson. J. Biol. 

Ohem., 1914,17,165—170. 

By treatment similar to that recorded in the foregoing 
abstracts the meal yielded a white amorphous barium salt 
which gave analytical results corresponding with the 
usually aooeptod formula. 0,H ls O !7 P„Ba,. of tri-barium 
phytate. Further treatment resulted in the isolation of 
two orystallino barium salts identical in every respect 
with those described above.—J, R. 

Phytin; A contribution to the chemistry of -. R. ,T 

Anderson. J. Biol. Chem., 1914, 17, 171—190. 
Nicbkkg’s formula (Bioohem. Zeits., 1908, 9, 551—567) 
for phytio acid, C,H,.0,,P„ differs by 3 mole, of water 
from the formula, C,Hi 8 O f4 P., of inositol hexaphosphate, 
whioh was suggested for phytic aoid by Suzuki and 
Yoshimura (this J., 1907, 1061). Salts prepared from 
commercial phytin without ospecial purification are usually 
amorphous and givo analytical results corresponding 
oloeely with Neuberg’a formula. Tho author has suc¬ 
ceeded, however, in isolating from the orude amorphous 
barium salt two crystalline barium salts identical with those 
obtained from oottonseed meal, etc. (see preceding 
abstracts). From the analytical data these substances 
are salts of the acid C,H„0 S P, or The com¬ 

position of the free phytic acid obtained from crystalline 
buinm phytate also agrees well with these formula, 
indicating that phytio acid is either inositol hexaphosphate 
or an isomerio substance. The free acid, and to a lesser 
degree the salts, decompose slowly under ordinary condi¬ 
tions with liberation of inorganio phosphate, but without, 


formation of inositol. The latter substance is produced 
when the aoid is dried at 106° C. under reduced pressure. 
The other products in both cases are stated to be barium 
salts of penta- to mono-phosphorio aoid esters of inositol. 
The aoid is always hydrolysed appreciably on drying.—J.R. 

Detection of adulteration of saffron by means of phospho- 
molybdic acid. Verda. Pee IV. 

Patents, 

Fish, crayfish, crabs, lobsters, molluscs, and the like ; Process 

for preserving -, A. Danilevsky, St. Petersburg. 

Eng. Pat. 8775, April 14. 1913. 

Fish, crabs, etc., are placed alive in a solution consisting 
of water, 100 jiarts, sodium chloride, 1 to 2, and hydrogen 
peroxide, 0-01 to 0-5 part. After a period of from 1 to 5 
hours, the dead fish, eto„ are removed from the solution, 
wrapped in linen impregnated with a preserving solution, 
and stored in a refrigerating chamber. Kish preserved in 
this manner may, it is stated, fee dried directly in tho air, 
or smoked, without risk of decomposition. (See also this 
.1., 1914, 215.)—W. P. H. 

Hydrogenated [fat] product. C. Ellis, Montclair, N..T. 

U.8. Pat. 1,087,161, Feb. 17, 1914. 

An edible produot of butter-like consistence consists of a 
mixture of hydrogenated cottonseed oil and hydrogenated 
palm oil. (See also tl.S. Pat. 1,037,881 ; tliis J., 1912, 
1004.)—W. P. S. 

Cream; Process of producing -. W. E. MoOaddon, * 

Assignor to H. M. Do Witt, Denver, Colo, IT.fi, Pat. 
1.087,599, Feb. 17, 19)4. 

A column of liquid, consisting of a milk product and a 
fat, is impelled upwards to a point of discharge against 
a resistance produced by its own weight, the force em¬ 
ployed exceeding the said pressure to a predetermined 
dogree.—W. P. S, 


Crain-purifying process. E. H. Reynolds, Chicago. 

U.R. Pat, 1,087,684, Feb. 17,' 1914. 

Grain is treated with a quantity of sodium chloride solu¬ 
tion sufficient, to raise the moisture-oontent to about, 
15 per cent., and is then subjected to the action of sul¬ 
phurous aoid fumes.—W, P. S. 

Cocoa and chocolate ; Process of preparing -. F. E, F. 

Neumann. Fr, Pat. 463,325, Oct. 6,1913. 

To obtain products having a uniform taste, the coooa-mass 
is formed into a layer ahout 1 mm. thick and heated to 
100°—150” for a few seconds. The thin layer is then 
exposed to the atmosphere for a time, and again heated, 
these operations being repeated until the desired effect 
is attained,—W. P. 8. 

Manufacture of vinegar from mill. Fr. Pat. 483,266. 
Fee XVIII. 


XIXb.-WATER PURIFICATION; 
SANITATION. 

Chlorides in drinking water; Importanee. of the amount of 

- for control and evaluation. M. F, MalmUjac. 

Comptes rend., 1914, 168, 650—052. 

The sources of the chlorine in drinking water are the soil 
through whioh the rainfall passes and the exoreta of 
living beings. From the first source the amount of 
chlorine is markedly constant for any one water and is 
enerollv small, viz., 13 to 20 mgrma. per litre, though in 
eep well# the quantity may rise to 1 arm. per litre, from 
the second souroe, the amount of chlorine is variable and 
accidental, though often considerable. Analyses of 
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various waters are given showing the concurrence between 
the results for the variable chlorine and those for organio 
matter of animal origin as estimated by the oxygen absorp¬ 
tion in an alkaline medium, and the relation between the 
chlorine and the number and kind of bacteria present; 
any sudden increase in chlorine was accompanied by an 
increase in the bacteria and the appeiranoc of B. coli. 

—J. H. J. 

Sewage disposal. G. J. Fowler. Times Eng. Suppl., 
Mar. 11, 1914. 

Sewamu sludge is now very generally being sold as a 
manure. At Manchester the “ slurry” from the washing 
of the contact bods is being dried, powdered and sold to' 
Canada at a price which oovers coat. At Bradford the 
ortide sewage is “ cracked ” with sulphuric acid, the 
resulting sludge hot pressed, the grease recovered and sold 
at a profit, and the residual fdudge cake sent to Northern 
France for intensive gardening. At Oldham the sludge 
is distilled and the residue sold. At Dublin the sludge is 
fermented by yeast, which causes a separation of water; 
tho solid sludge is dried and the resulting powder sold for 
50s. a ion (see also this J., 1914, 157). An organism has 
boom isolated from the water of an old colliery which has 
tho property of precipitating iron in presence of organic 
matter. W’hon this organism was added to an effluent 
together with a salt of iron and thon air blown in, complete 
clarification was obtained ; the deposit produced had a 
high nitrogen content.—J. H. J. 

Disinfectants; New method for determining the value, of 

-. 0. A. Duyser and W. K. Lewis. .T. Tnd. Eng. 

Ohom., 1914, 0, 198—200. 

Portions of the disinfectant aro diluted with known 
quantities of water and a measured volume of a standard 
bacteria culture is introduced into each of tho solutions 
and into solutions of pure phenol of equal concentration. 
After allowing to stand for an oxact number of minutes, 
an aliquot part of each mixture is plated out in Petri 
dishes on nutrient agar and incubated until tho oolonies 
representing the surviving bacteria can be counted; 
plates of equal dilutions of tho culture but without dis¬ 
infectant are also incubated. Tho ratio of surviving 
organisms to the number present on the undisinfected 
plates is then plotted against tho dilution, whereby two 
curvos, one for the phenol and one for the disinfectant, 
are obtained, from wnich tho relative strength of the dis¬ 
infectant compared with that of phenol can bo road off 
at any desired point. The curves for the so-callod emul¬ 
sion disinfectants are practically straight lines which 
can bo plotted from the results of a Braall number of tests. 
It is stated that tho results can be duplicated with suffi¬ 
cient accuracy even by two analysts working separately. 
The degree of accuracy attains ble is shown bv the follow 
ing results of duplicate determinations: 4-82, 4*58; 

5-17, 5*05 ; 6-95, 0 04 ; 9-64, 9-30 ; 4-28, 4-08 ; 2-04, 2-24. 

—A. B. 

Formaldehyde and its polymerides ; The vapours of -. 

F. Auerbach and W. Pliiddemann. Arbb. Kais. 

Gesundh.-Amt, 1914, 47, 116—132. Chera. Zontr., 

1914, 1, 956. 

a-PoLYOXYMKTHYLENR when vaporised in a ourrent of dry 
air at 40°—100° C., and /9-polyoxymethylene under 
similar conditions at 40°—60° C., yield almost exclusively 
polyoxymethylene vapour, the ^-compound ohanging, 
in part, into the stable a-compound. Anhydrous formal¬ 
dehyde vapour diluted with nitrogen can be prepared by 
vaporising a-polyoxymethyleno in a current of warm 
nitrogen, dissociating the vapour by heating to 220°— 
230° C., and then separating the residual polymerides by 
cooling to —25° to —30° C. In the vaporisation of solid 
polyoxymethylenee for disinfecting purposes, the active 
formaldehyde is produoed only by the dissociating aotion 
of water or steam, and then only slowly and incompletely : 
hence a relatively larger quantity is necessary than when 
aqueous solutions of formaldehyde are used. In the 
iodometric analysis of formaldehyde solutions, the iodine 


and alkali solutions should not be mixed before addition 
of the formaldehyde. Alkaline solutions of formaldehyde 
should be neutralised and again made alkaline after 
addition of tho iodine (an exoess of at least 50 per oent. 
over the quantity consumed).—A. 8. 

New method for the. determination of the salts of water. 
Windisoh and others. See XVIII. 

Dehydration of glycerol by a ferment occurring in water. 
Voisenet. See XVIII. 

Patents. 

Liquids ; Sterilisation of -. R. F. Edwards, London. 

Eng. Put. 8500, April 10, 1913. 

The liquid, such as water, milk, or the like, is sprayed or 
atomised into a chamber containing lamps capable of 
omitting ultra-violet rays ; tho treatment may take place 
in varan , in air. or in the presence of an inert gas. 

—W. P. S. 

Water; Process for adding coagulants to -. A. P. 

Strohmenger, London. Eng. Pat. 22,050, Sopt. 30, 
1913. 

The water is conducted under pressure through a tube 
containing an aluminium rod of slightly smaller diameter 
than tho tube; this rod is connected with tho positive 
pole of a source of electricity and the tube with the negative 
jtolo. For example, the tube may have an internal 
diamoter of 1$ inch and contain an aluminium rod 3 ft. 
in length aud I-inch in diameter, and water, under a 
pressure of 8 lb. per sq. inch, may be passed through it 
at the rate of 100 galls, per hour. With water containing 
20 parts of total solids por 100,000, a difference of jiotential 
of 3 volts will produce 0-072 grm. of aluminium hydroxide 
J>er 100 galls, of water.—W. P. N. 

Water ; Purification of -. F. M. Leavitt, Smithtown. 

N.Y.. Assignor to Leavitt-Jackson Engineering Go., 
Brooklyn, N.Y. U.S. Pat. 1,088,232, Feb. 24, 1914. 

A gas under pressure h introduced into the water, the 
supply of gas, irrespective of its pressure, being controlled 
by its loss of weight; the rate of the loss of weight is 
regulated by the rate of flow of the water.—W. P. 8. 

Aluminosilicate comjtouiuls for the purification of miter ; 

Process of manufacturing -. P. do Briinn. First 

Addition, dated Sept. 27, 1913. to Fr. Pat. 455,391 
Mar. 10, 1913 (this ,T„ 1913, 958). 

A dilute solution of an alkali aluminate is mixed with a 
solution of an alkali silicate, suitable soluble salts are 
added, and tho precipitate formed on heating is collected, 
washed, and dried. For instance, 845 c.c. of a solution of 
sodium aluminate, containing 45-6 grms. A1,0„ and 
315 grms. of a solution of sodium silioate, containing 
75 grms. SiO,, are added to a solution of 2-75 kilos, of 
sodium sulphate in 54-5 litres of water. Or, 25 kilos, of 
crystallised aluminium sulphate are dissolved in 135 litres 
of water, 31 kilos, of a 40-7 por oent. solution of sodium 
hydroxide are added, the mixture is added to 4600 litres 
of a 5 per cent, solution of Bodium sulphate, and 26*25 
kilos, of solution of sodium silioate, containing 25 per 
oent. SiO*, are introduced.—W. P. S. 

Water; Process for sterilising - by means of vessels 

lined with radio-active cement. H. Farias. Fr. Pat. 
463,352, Dec. 13, 1912. 

The water is stored in closed receptacles lined with oement 
containing radio-active minerals or concentrates. 

—W. P. S. 

Seuxxge, waste, water, etc.; Purifying apparatus for -. 

A. Girard. First Addition, dated Sept. 17, 1913, to 
Fr. Pat. 416,814, June 6, 1910. Under Int. Conv., 
Sept. 25, 1912. 

A series of shallow basins or trays is arrangod in steps, 
with weire in between, each basin containing a layer of 
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material such as coke. The liquid to be treated is allowed 

to flow over a weir into the first basin and thenoe through 

the serics.—W. P. S. 

Water; Process for purifying -. W. Dreohslor, 

Dresden, Germany. U.8. Pat. 1,088,063, Fob. 24, 1914. 

.Skk Eng. Pat. 1410 of 1913; this J., 1913, 922.—T. F. B. 

Water; Process for purifying -. Leavitt-3ackson 

Enginooring Co. Fr. Pat. 463,317, Oct. 0, 1913. Under 
hit. Conv., Got. 8, 1912. 

Skk U.8. Pat. 1,088,232 of 1914; preceding.—T. F. B. 

Steriliser. V. G. Triquot, Paris. U.S. Pat. 1,080,990, 
March 10, 1914. 

Skk Addition of May 2fi, 1912, to Fr. Pat. 434,(HU) of 1910 ; 

this J., 1912, 948.—T. F. B. 

Liquids; System for treating - with ozone. M. Fuss, 

Frankfort, Germany, Assignor to General Electric Co., 
New York. U.S. Pat. 1,090,044, March 10, 1914. 

Skk Fr. Pat. 401,590 of 1009 ; this J., 1909,1102.—T. F. B. 

/Inman and animal bodies and their organs; Process of 

the hardening or mummification of -. G. and P. 

Fratarcangeli, Frosinone, Italy. U.S. Pat. 1,088,977, 
March 3, 1914. 

Skk Eng. Pat. 0095 of 1912; this J., 1913, 449.—T. F. B. 

Process for obtaining gas from seunige sludge. Gor. Pat. 

270,338. See Ua. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Quinine; Occurrence of - in the. seeds of Cinchona 

Ledgeriana, Moms. P. van Jxjorsum. Pharm. 
Weekblad, 1913, 50, 1404—1407. Chem. Zentr., 
1914, 1, 994. 

According to Moens (“ Chinakullur in Asien ”) the 
seeds of C. Ledgeriana contain 0-13 per cent., those of 
C. officinalis 13-3, and those of C. succirubra 9-5 per cent, of 
fat, but no alkaloid. The author has detected quinine in 
C. Ijcdgeriana seeds. The powdered seeds were extracted 
with petroleum ether, dried, ground, and treated with 
slaked lime. The resulting powder was treated with 
caustic soda solution, extracted with benzene, and the 
alkaloids (yield 0’38 per cent, on the dried seeds) recovered 
from the benzene solution by means of hydrochloric acid. 
Quinine was identified by means of its tartrate. The 
seeds yielded also 18-0 per cent, of a greenish yellow oil 
of sp. gr. 0-930 at 18° C.. a J »=“ —20° in a 200 mm. tube. 

—A. S. 

Quinine salts; Some coefficients of jtrecipiUtbilily of - 

in saline solutions of various concentrations. N. Tarugi. 
Gaz. chim. ital., 1914, 44, J., 131—151. 

Solutions of different salts (chlorides of sodium, potassium 
and calcium and sodium nitrate) of various concentrations 
were added gradually to a definite volume of a solution 
of quinine hydrochloride (G s0 Hp4N 2 O„H('l,2H t O) of 
known concentration until a turbidity was produced, and 
determinations were also made bv performing the operation 
in the reverse direction. From the results, the proportions 
of the salt and of the quinine hydrochloride (botn expressed 
in grms. per 100 o.o.) in the solution when a turbidity was 
just produced were calculated and also the relative 
solubility product (concentration of salt X concentration 
of quinine hydrochloride). The detailed result* are 
given in tables. In the oase of calcium chloride, the 
relative solubility product mentioned was approximately 
constant, the mean value being 6*43, but in the other 
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cases it varied with the concentration of the salt, as shown 
in the following table:— 


Sodium chloride. 

Sodium nitrate. 

Potassium chloride. 

Cone, of 

Relative 

Cone, of 

Relative 

Cone, of 

Relative 

NaCl. 

sol. prod. 

NaNO,. 

sol. prod. 

KGI. 

sol. prod. 

grins, per 
100 c.c. 
2-02 

5-2 

grms. per 
100 c.c. 
0-677 

1-0 

grins, per 
100 c.c. 
2-68 

0-09 

218 

4-9 

0-778 

1-9 

2-85 

0-2 

2-49 

4-85 

0-809 

1-8 

3 

5-04 

2-60 

4-85 

0-970 

1-8 

4 16 

4-80 

3-40 

4-1 

1*14 

1-60 

ss? 

4*47 

4-08 

3-56 

1-23 

1-34 

8-20 

4-38 

8-34 

2-82 

2008 

1-34 

10-42 

424 

0-12 

2-88 

3-455 

1-63 

12-71 

3-71 

11-40 

2-33 

3-05 

1-64 

17-87 

3-00 

13-39 

2-22 

9-21 

2-07 

-11) 

3*13 

16-50 

2-17 

11*05 

2-1)7 

28-10 

2-61 

17-04 

1-04 

13-13 

t 2-73 

25-74 

2-60 

10-83 

1-48 

10-12 

2-23 


— 

— 

— 

25-18 

2-45 

— 

— 


— 

81-78 

2-09 

■ 

— 


j The data given may be utilised for the rapid determination 
! of the concentration of a solution of quinine hydrochloride, 
a known volume of the latter being titrated with one of the 
saline solutions (of known concentration) until a turbidity 
is produced, and the concentration ((■) of the salt in the 
total solution then calculated. Then if calcium chloride 
0‘43 

has been usod, givos the concentration of the 

quinine hydroohlorido in the total solution, whilst in 
the case of the other salts, this concentration is obtained 
by dividing U into the corresponding relative solubility 
product as ascertained from the table. The varying 
solubility of the hydrochlorides of the cinchona alkaloids 
| in saline solutions may also lie used for the detection of 
down to 3 per oent. of the hydrochlorides of oinchonino 
or cinehonidine in quinine hydrochloride. 25 c.o. of the 
solution of the hydrochloride are saturated in the cold 
with sodium nitrate, filtered after 3 hours, and 5 c.c. 
treated with 1-5 c.c. of ammonia solution of s ( ‘. gr. 0-88 : 
a turbidity is produced if cinchonine or cinehonidine ho 
present.—A. S. 

Belladonna plant; Alkaloids in -. A. F. Sievors. 

Amor. J. Pharm., 19J4, 80, 97—JJ2. (See also this «!., 
1914, 40.) 

I Belladonna plants wore dried at 00" 0. and the alkaloid 
determined in the various portions, with the following 
average results : —Four third-year plants : flowers 0-385 ; 
flowering tops, 0-805; leaves, 0-475; stems, 0-292; 
roots, 0-448; entire plant, 0-444 per cent.; six first-year 
plants: leaves, 0-080; young sprouts, 0-9315; fruit, 
0-3192; stems, 0-1145; roots, 0-4005; entire plant, 
0-343 per oent. In the early summer, the herb, including 
the leaves, tops and small stems could be advantageously 
picked if the herb instead of the leaves were officinal. 
Small loaves of both Mladonna and Datura oontained 
more alkaloid than large leaves, and young and small 
stems and roots wore richer than large and old stems and 
root£. The woody part of the roots was riohor than 
the bark.—F. Shdn. 

Yohimbine and quebrachine.; Identity of -. E. Four* 

neau and H. J. Page. Bull. Sci. Pharmacol., 1014, 21, 
7—16. Chem. Zentr., 1914, 1, 986—987. 

| A comprkhensivk investigation of yohimbine (from 
! Corynanthe Yohimba, N.O. Rubiace t) and quebrachine 
(from Quebracho bianco , N.O. Apocyvacta) and of their salts 
has shown that the two alkaloids are identical. Tho free 
base when freshly precipitated dissolves easily in absolute 
alcohol, but almost immediately separates from the solu¬ 
tion in the anhydrous form, which is soluble in 25 part* 
of oold and 10 parts of boiling absolute alcohol. It metal¬ 
lises in prismatio needles of the composition, C tl H M N,0„ 
m.pt. 247°—248° C. (Maquenne block), [«]V *»+«r to 
56-1° in alooholic solution. A solution of the alkaloid in 
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concentrated Bulphurio acid gives a violet colouration 
with potassium bichromate. Tho alooholic solution is 
coloured yellow by ferric chloride and by nitric aoid, and 
gives a white precipitate with bromine water. The hydro¬ 
chloride, C. t H ## N|0 1 ,H01, melts at 302°—303° C., the 
sulphate, (CyHjoNjOjJjHjSO^SHjO, after dehydration, 
at 281'’—282“ C„ and the tartrate, (C sl H 88 N a 0 a ) a C 4 H 7 0 6 , 
6H a O, at 213° V. (278° C. when anhydrous.)—A. S. 


Trimethoxyphthalic acids ; Constitution of some -. II. 

G. Bargollini. Gaz. ohim. ital., 1914, 44, 1., 182—192. 
Thb triacotyl-derivative of dicyanohydroxyquinol, 
yG(CN): C(CN). 

((,' a H a Ojj)(\ }C((J a H 3 0„), prepared as dcs- 

V(C a H 3 O a )-CH' 

oribod by Thiele and Gunther (Annalen, 1906, 349, 45), was 
converted by the action of dimethyl sulphate and potas¬ 
sium hydroxide into the trimethyl ether of dicyanohydroxy¬ 
quinol, and from the latter 3.4.6-trimothoxyphthalic acid 
was obtained by boiling with a concentrated solution of 
potassium hydroxide. After purification tho acid molted 
at 212°—213° C. whon hoatod slowly, but this was really 
the melting point of the anhydride ; when hoatod rapidly 
the acid melted at about 185° C., losing water and then 
solidifying again. This acid appears to bo identical 
with the trimothoxyphthalio acid of m.pt. 202" C. pre¬ 
pared by Feist (this J., 1907, 1159) by oxidation of the 
methyl ether of columbainine ; the low molting point 
observed by Feist was probably due to the presence 
of impurities. These results and those obtained 
previously (this J., 1912, 1146) show that in tho alkaloids 
of Columba root (columbarninc and jateorhizino) the 
three methoxy (or hydroxy) groups are disposed asym¬ 
metrically, whilst in colohicine they are in adjacent 
positions.—A. 8. 


Limonene; Conversion of - into carvomentkene and 

merUhane. G. Vavon. Bull. Soe. (Jhim., 1914, 15, 
282—287. 

The catalytic hydrogenation of limonene in presence of I 
platinum black waH carried out at ordinary temperatures j 
by agitation in an atmosphere of hydrogen. The absorp¬ 
tion proceeded in two distinct stages, two atoms being 
first added on to the side chain with tho production of l 
active carvomenthone, and this being later converted into ' 
inactive monthano. The rotatory power of carvomonthone 
is given as(ol 67 g—+ 118°,fa| 438 — H-234 ; and of its nitroso- 
ehlorido (m.pt. 95° C.) M 678 -+344°, [ a ] m - +724°. 
The hydroohlorido, C 10 H 18 C1 678 , is inactive and hence 
symmetrical.—G. F. M. 

Oxalaceiio ester. H. Gault. Comptes rend., 1914, 158, 

711—714. 

Oxalacetic ester on keeping changes slowly to oxalooitric j 
lactone, by the elimination of one mol. of alcohol from i 
two of the ester. The rapidity of the change depends upon j 
tho initial degree of purity of the speoimon. At 150° C. j 
from 70 to 80 per cent, of the cstor was lactonisod in 4 hours. 
Dilute potassium carbonate solution hastens the reaction, 
but Btrong solutions yield a separation of tho potassium 
derivative, which, unlike the corresponding derivative 
of tho lactone, is practically insoluble in the oarbon'ate 
solution. The potassium derivative is very stable under 
ordinary conditions, so that it is advisable to purify 
and preserve tho ester in this form. Upon acidifying in 
the cold it yields the jierfeotiy pure ester. This distils un- 
ohangod under roducod pressure, whereas tho laotono cannot 
be distilled. The lactono is readily converted into propane- 
tetracarboxylic oster and tricarballylie acid.— J. R. 

Patents 


Umaturated hydrocarbons; Manufacture of -. W. H. 

Perkin, Manchester, F. E. Matthews, E. H. 8trange, and 
H. J. W. Bliss, London. Eng. Pat. 29,988, Feb. 15,1913. 
Amino-alcohols may bo converted into doubly un- 
saturated hydrocarbons by heating with catalysts, such as 
phosphoric acid; diluting vapours or gases may be used 
and the pressure in the reaction vessdi may be reduoed 
(compare Eng. Pats. 3873 and 12,771 of 1912 ; this J., 
1913, 449, 711).—T. F. B. 

Isoprene. ; Process of making -. C. Ruder, Wandsbek, 

Germany. U.8. Pat 1,087,261, Feb. 17, 1914. 
The vapour of tcrpineol or “a torpineol substance” is 
subjected to a temperature sufficiently high to decompose 
the cyclic compound and to produco isoprone, at a pressure 
not exceeding that of the atmosphere. The vapour may 
be passed over a heated metal spiral.—T. F. B. 

Isoprene and its hotnologues ; Process for preparing -. 

A. Gerlaeh and R. Koetschau. Ger. Pat. 268,722, Sept. 
10, 1912. 

The mono- or di-hydrochloride of a singly or doubly 
unsuturated terjiene is treated with a heated substance 
which has tho power to romovo hydrogen chloride, at a 
temperature above 500° G., a relatively small amount of the 
hydrochloride being brought in contact with a large surface 
of tho soda-lime or other agent used for the purpose. 
The process may be carried out under roducod pressure, 
or in presence of a diluont gas, such as carbon dioxide. 
The crystalline hydrochloride may be melted and dissolved 
in u small quantity of terpone or an indifferent solvent, 
and tho solution allowed to fall in drops on the soda-lime 
in an iron vessel or an iron or porcelain tube. The hydro¬ 
chlorides of pinone, dipentene, sylvestrene, and limonene 
are converted into isoprene, whilst those of the ter penes, 
C 4 H 10 and C 8 H la are transformed into erythrene and 
dimethylerythrene.—T. F. B. 

Pincne ozonide. Cinnamic aldehyde ozonide. W. J. Knox, 
New York, Assignor to Knox Tari»ezone Co. of America. 
U.S. Pats. 1,086,372 and 1,086,373, Feb. 10, 1014. 

The ozonides of pinone and cinnamic aldohydo, tho pre¬ 
paration of which is described in Eng. Pat. 27,371 of 1912 
(see this J., 1913, 924) are claimed as being wliite, opaque 
substances. Pinone ozonide is also claimed to be an 
inhalable germicidal compound.—T. K. B. 

Alcohols from cMorhydrocurbon* ; Preparation of ——. 
W. E. Masland, Assignor to E. 1. du Pont do Nemours 
Powder Co., Wilmington. Del. U.8. Pat. 1,086,381, 
Feb. 10, 1914. 

A monohalooen derivative of a saturated aliphatic 
hydrocarbon is converted into the corresponding alcohol 
by heating with zinc oxide. Tho process may be applied 
to other halogen compounds in which tho halogen is 
attached to an alkyl group.—T. F. B. 

Casein calcium and process for producing the same. 1’. 
Sprongcr and A. Tschudi, Basle, Switzerland, Assignors 
to Hoffmann-La Rooho Chemical Works, New York. 
U.S. Pat. 1,087,515, Feb. 17, 1914. 

A solution of casein calcium of about 10 per cent, strength 
is converted into a dry, white, stable powder, easily soluble 
in water and in milk, by drying it in the foriri of drops and 
preventing the drops from touching the surfaoe of tho 
drying vessel until tho water has evaporated. For example, 
tho drops may be exposed to a column of warm air produced 
by a number of fine jotH of high velocity, so as to suspend 
the drops until they are dry.—T. F. B. 


Monosalicylide ; Process for the production of -. E. 

Kopetsohni, Berlin, L. Karczag, Szolnok, Hungary, and 
O. Fodor, Berlin. Eng. Pat. 7875, April 3, 1913. 
Under Int. Conv., April 3, 1912. 

Ski U.S. Pat. 1,076,581 of 1913 ; this J., 1913,1085. The 
same product is obtained by heating salicylic chloride in 
vacuo. —T. F. B. 


Bismethylarninotetra-aminoarsenobcnzcne; Preparation of 
derivatives of —— easily soluble in water tv neutral 
solutions. C. F. Boehringer und Sohne. Ger. Pat. 
269,660, Jan. 24, 1913. 

6w-Methylaminotbtra-aminoar&knobenzknk (see U.S. 
Pat. 1,081,079 ; this J., 1914, 41) is dissolved in water 
in presonco of an alkali bicarbonate or ammonium 
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bioar bonate, and the product ie separated from the solution 
by addition of on organic solvent. The resulting salts, 
whioh are probably carbamates, are suitable for therapeutic 
purposes, e.g., for intramusoular injection.—T. F. B. 

Arsenic-phosphorus, arsenic-arsenic, arsenic-antimony, 

arsenic-selenium, and arsenic-tellurium compounds; 

Process for preparing mixed organic -. Farbwerke 

vorm. Meister, Luoius, und Brlining. Her. Pats. 
269,699 and 269,700, Oct. 8 and 19, 1912. 

(1) Tub hydrogen compounds of phosphorus, arsenic, 
antimony, selenium, and tellurium react with aromatio 
arseno-dichlorides, forming the compounds mentioned in 
the title. (2) The corresponding arsenoxides may be 
used in place of tho dichlorides. In this case, however, 
the arsenic-tellurium compounds cannot bo obtained in 
a pure state, owing to the hydrogen tollurido being 
oxidised by the arsonoxide.—T. F. B. 

Arsenic-bismuth compounds; Process for preparing -. ! 

Farbwerke vorm. Meister, Lucius, und Bruning. Gor. 1 
Pat. 269,746, Sept. 27, 1912. Addition to Oer. Pat. ! 
269,743 (SCO Eng. Pat. 17,533 of 1913; this J„ 1913, 
1030). 

As aromatic amine is made to react with a bismuth 
compound containing tho grouping, -Bi(halogen),. 

—T. F. B. 


3.3' -Dinitro-iA'-dihydroxyarsenobenzene ; Process for pre- 
imring ——. Farbwerke vorm. Meister, Lucius, und 
Bruning. Gor. Pats, 260,886 and 269,887, Oct. 11, 
1912, and Jan. 9,1913. Additions to Gor. Pat. 206,456. 
(1) 3-Nitro-4.hydroxvbenzknk-1-aksinio aoid, or the 
corresponding arsonoxide, is reduced by means of stannous 
chloride, preferably in presence of hydriodic acid, whore 
upon 3.3'-diiiifcro-4.4'-dihydroxyarsenobenzene is produced, 
tho nitro groups not being reduced by this process. (2) 
Hypophosphorous acid is used as a reducing agent in plaoo 
of stannous chloride.—T. F. B. 


Cuntharidyl-rthyle.neduminr; Process for pre/stniuj salt- 

like double compounds of -. Farbwerke vorm. 

Meister, Lucius, und Bruning. Gor. Pat. 289,661, 
Aug, 2, 1912. 

The condensation product of cantharidine and ethylene- 
diamine of the ompirical formula, C„H 1 h G 3 N,, is treated 
with a gold salt. The products arc extremely active 
bactericides, and may be used in the treatment of tubercu¬ 
losis by injection into human beings or animals.-—T. F. B. 


Aldehydes and ketones from monohalogen derivatives; 
Manufacture of -. Fabriques de Prod, de Chimie 

» te de Lain, Isay, France. Eng. Pat. 6633, 
, 1913. Under lnt. Conv., Maroh 7, 191% 
See Fr. Pat.452,537of 1912 ; this.!., 1913, 673.—T. F. B. 

Ksters of \hydr)pxy fatty acids ; Process for the manufacture 

of - . Chem. Werko vorm. Dr. H. Byk, Lehnitz- 

Nordbahn, Germany. Eng. Pat. 11,741, May 20, 1913. 
Under lnt. Conv., Juno 3, 1912. 

■See Kr. Pat. 458,645 of 1913 ; this J., 1913, 1086.—T. F. B. 

Cantharidine. coat pounds suitable as u remedy for tubercu¬ 
losis; Manufacture of -. Farbwerke vorm. Meister, 

Lucius, und Bruning, Htichsl on Maine, Germany. 
Eng. Pat. 17,693, Aug. 1, 1913. I'ndor lnt. Conv., 
Aug. 1, 1912. 

See Gor. Pat. 269,661 of 1912; preceding.—T. F. B. 

Benzyl acetate; Manufacture of -. F. W. Klever, 

Cologne, Germany. Eng. Pat. 20,504, Hopt. 10, 1913. 
Under lnt. Conv., Sept. 11, 1912. 

See Fr. Pat. 462,439 of 1913 ; this J., 1914, 277.—T. F. B. 


Organic compounds ; Separation of - at low tempera¬ 

tures. W. E. Maslaud, Assignor to E. 1. du Pont do 
Nemours Powder Co., Wilmington, Del. U.S. Pat. 
1,087,901, Feb. 24, 1914. 

Nek Kr. Pat. 453,165 of 1913; this J., 1913, 767.—T. F. B. 

Ozonides; Apparatus for the production of gaseous -. 

W. J. Knox, New York, Assignor to Knox Torpezone 
Co. of America. U.S. Pat. 1,088,346, Feb. 24, 1914. 
See Eng. Pat. 27,371 of 1912; this J„ 1913,924.—T. F. B. 


AlkyUdkoxymelhyl esters of cresotinic acids. J. Callson, 
Assignor to Farhenfahr. vorm. F. Bayer und Co., 
Elberfeld, Gormany, U.S. Pat. 1,088,986, March 3, 
1914. 

See Eng. Pat. 18,387 of 1913 1 this J„ 1913,1030.—T. F. B. 


p-Nitrimphenylglycine; Process for making —-—. J. 1). 
Riodel A.-G. Fr. Pat. 483,333, Get. 7, 1913. Undor 
lnt. Conv., Oct. 8, 1912. 

See Eng. Pat. 22,894 of 1913 ,• this J., 1914, 70.—T. F. B. 


Uexamdhylenctelramine-methyl thiocyanate; Process for 

preparing -. K. H. Schmitz.' Gcr. Pat. 269,746, 

April 8, 1913. Addition to Gor. Pat. 266,788. 

Instead ol using isolated hoxamothylcuetotramino itself, 
as described in tho principal patent (this J., 1913, 1032), 
a mixture of concentrated solutions of ammonia and of 
formaldehyde, or of concentrated ammonia solution and 
a polymerid'i of formaldehyde, is used.—'T. F. B. 


Carbamic esters ; Process for prejuring - . Farlienfabr 

vorm. F. Bayer und Co. Gcr. Pat. 269,938, April 13 
1913. 

Glycol ethers of the formula, HO.('H,.CH r OR (where 
R represents a simple or substituted aryl group) are 
converted by the. usual methods into the corresponding 
urethanes XjN.CO.O.CH^CHj.OR, which possess power¬ 
ful antipyretic and analgesic properties.—T. F. B. 

Alcohols from cMorhydrocarbons ; Preparation of _, 

E. O’. R. Marks, London. From E. I. du Pont de 
Nemours Powder Co., Wilmington, Del., U.S.A. Enir 
Pat. 29,964, Dec. 30, 1912. 

8 ** U.8. Pat. 1,086,381 of 1914; prooeding.—T. F. B. 


XXI. PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patents. 

Dyestuffs employed in photography ; Process for sensitising 
-—. J. H. Smith, Bois-Colombcs, France. U.S. 
Pat. 1,089,594, Maroh 10, 1914. 

See Fr. Pat. 413,222 of 1910; this J„ 1910,1135.—T, F. B. 


Colour photography; Process foe producing polychromatic 

screens, -plates, films, and wper for -. J. Szozepanik, 

Luisenhof, Germany. U.S. Pat. 1,089,602, Maroh 10, 
1914. 

See Eng. Pat. 17,065 of 1908; this J., 1908,1178.—T. F. B. 


Kinematograph films; Plastic material used in the manu¬ 
facture of -. H. Danzer, Assignor to Comp. (Wndrale 

do Phonograph™, Cindmatographos, et Appareils de 
Precision, Paris. U.S. Pat. 1,089,910, Maroh 10, 1914. 
See Fr. Pat. 443,031 of 1911 ; this J., 1912,1008.—T. F. B. 
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XXU.—EXPLOSIVES ; MATCHES. I 

Nitrocellulose ; Solubility of - in ether-alcohol. A. j 

Matfceoschat. Z. ges. 8 chiess- und Sprongstoffw., 1914, 

9, lOfil—106. 

Fivh grins. of nitrocellulose, containing N 12-95 per cent., 
which had been dried at 60° ('., was shaken with alcohol, 
and ether (up. gr. 0-720) then added. 505 c.c. of the 
mixed solvents were added, there being a contraction 
of 5 c.e. on mixing. The mixture was shaken for 1 hour, 
allowed to stand overnight, then agitated frequently 
during the course of the day and allowed to stand for 
40 hours. 100 e.e. of tho clear liquid wore thon drawn j 
off, evaporated, the residue driod for 24 hours at 70° C., -j 
and weighed. Four different samples of alcohol were ! 
employed containing respectively 99-5, 95-0, 90-0 and 
80-0 per cent, of alcohol. With equal quantities of I 
ether and alcohol, solubilities of 52-3, 42*3, 28-7, and 14-2 ; 
per cent, were obtained, with the varying concentrations 
of aloohol respectively mentioned above. When the 
ratio of other to alcohol was 2 to 1 and 3:1. solubilities of 
40-5, 52-4, 53*9 and 45-0 per cont., and 25'0, 42-4, 53-0 and 
57-5 per cent, respectively were obtained.—(3. W. Mol). 

NUro-compounds of benzene and toluene. W. Will. Her., 
1914, 47, 704 -717. ! 

As a factor in the prevention of accidents in manufacture 
the chomieal properties of the trinitrotoluenes were 
studied. Attempts to prepare isomerides other (han 
the three known, by increase of pressure, temperature, 
or time of nitration, gave rise to trinitrolienzoic acid, 
the salts of which would be a source of danger in manu¬ 
facture, or • to tetranitromethane. The constitution of 
7 -trinitrotoluene was contirinod j the ^-modification was i 
proved to be tho 2.3.4-trinitrotoluene. As explosives, 
tho three isomerides differed but little; 7 -trinitrotoluene 
was somewhat more sensitive to impact than a-trinitro- 
toluene, and less so than ^-trinitrotoluene. The a-iHomeride j 
was loss readily attacked by alkalis than the other two, j 
whioh formed sensitive salts of dinitrocresol. With 
alkali and an oxidising agent, a-trinitrotoluene formed j 
hexanitrodibonzyl. With acotono and ammonia, a-, (i-, 
and 7 -trinitrotoluene gave respectively a red, a yellowish- 
green, and a blue colouration. The existence of tctranit.ro- j 
benzene, and of the dinitrodinitrosobenzene melting at 
133° (J, (Nietzki, Bor., 1901, 34, 55) was not confirmed. 

—0. E. M. 

[ 

Explosion at the works of the Aktien-Gescllschaft fur Aniliv- i 
fabrikxUion, Rummelsbery, Germany, (.’hem. Jnd., 1914, | 
37, 149—160. 

Without starting the stirrer or the cooling water, a ! 
workman in tho nitrobenzene factory ran the nitrating 1 
acids into tho benzene, tho charge forming two layers. ' 
When tho stirring-gear was thrown in, heat was suddonly 
evolved, the oover of the apparatus was blown off, and j 
tho escaping nitrobenzene and benzene vapour formed j 
with the air a mixture whioh exploded spontaneously, 
or was fired by sparks from fragments of the iron vessel 
or by hemp packing or straw sot on fire by projected acid. 
The use of interlocking cocks w< s adopted after a some¬ 
what similar accident at another works.— 0 . E. M. . 

Nitro-compounds ; Explosion of -. P. W. Uhlmann. j 

Chem.-Zeit., 1914, 38, 389—390. 
Dinitrothknol forms explosive salts with alkalis, ! 
ammonia, etc., and should not be heated with them in I 
closed vessels; highly nitrated substances should not I 
be heated in autoclaves at all. At moderate tempera- j 
tures nitro-com pounds do not explode in contact with 
sulphuric acid: even dinitrodiazonenzene can bo heated 
to 50° C. in very concentrated acid. Dinitronaphthalene 
and dinitroanthraquinone have fired, without exploding, 
during manufacture. The \ ossible causes of the Hummels- 
berg explosion are discussed ; interlocking, to prevent 
the opening of the acid cook before tho cooling water and 
stirring gear are started, is recommended. (See preceding 
abstract.)—0. E. M. 


Heat Test Committee. See under Official Notioe, page .337. 
PATEKT8. 

Exjdosive; Manufacture of an -. C. Claessen. Fr. 

Pat. 463,714, Oct. 17, 1913. 

Hkxanitrokthank is used as an explosive, alone or in 
combination with other substances, e.g. } propellant 
powder: nitrocellulose (68 parts), hexanitroethane (16), 
trinitrotoluene (9), and diethyldiphenylurea (7 parts); 
blasting explosive: trinitrotoluene (36 parte) and hexa¬ 
nitroethane (64 parts).—G. W. MoD. 

Explosive cartridges containing liquid oxygen. Hoc. L’Air 
Liquid© (Soe. anon, pour I > Etude et l’Exploit. des Proc. 
G. Claude). Fr. Pat., 463,876, Dec. 28, 1912. 

Lampblack of apparent density 0-2 ~ 0-25, obtained, for 
example, by tho incomplete combustion of naphthalene, 
is used as an absorbent for about four times its weight of 
liquid air. Naphthalene may also be added. A special 
long detonator which brings the priming charge near the 
middle of the cartridge has to bo used in order to prevent 
missfiicH. (Hoc also this .1., 1913, 627, 768, 769, 843, 
1131).—G. W. MoD. 

Guncotton and smokeless powder. L. Guiguct. Fr. Pat, 
464,028, .Tan. 3, 1913. 

To produce cellulose free from foreign matter cotton 
waste is dissolved, tho solution filtered, and formed 
into threads of a thickness of from 1 to 3 deniers, which 
are then nitrated.—G. W. MoD. 


XXIII. ANALYTICAL PROCESSES. 

Fluorine in reagents. P. Carles. Ann. Chirn. Analyt. 

1914, 19, 101—104. 

Sulphuric and hydrochloric acids arc generally quite, 
free from fluorine but the authors were unable to find 
any nitric acid which did not contain it. Nitric acid free 
from the impurity can be obtained by distilling, and 
rejecting tho first two-fifths which come over. Potassium 
nitrate and probably also sodium nitrate contain fluorine 
from which they cannot be frood by repeated recrystallisa¬ 
tion. To obtain these salts pure it is necessary to pre¬ 
cipitate tho fluorine as barium fluoride by boiling a solution 
of the alkali nitrate with a little barium nitrate and then 
adding sufficient barium hydroxide solution to make the 
liquid just alkaline, the excess of barium being subse¬ 
quently removed by preoipitation with carbon dioxide. 
The nitrate obtained by double recrystallisation is then 
free from fluorine. Commercial caustic baryta contains 
large quantities of fluorides but these are entirely insoluble 
in water and a porfeotly clear solution of barium hydroxide 
is free from fluorine. Barium acetate is not free from 
fluorine unless its solutions aro neutral and perfectly clear. 
Barium chloride is usually free from the impurity but 
Hodium and potassium bicarbonates and ammonium 
carbonate always contain fluorine. Glacial acetic acid, 
separated by pouring off the mother liquor from the 
crystals, does not contain fluorine.—J. A. 

Arsenic, copper, and iron; lodometry of -. G. D. 

Lander and J. J. Qeake. Analyst, 1914, 89, 116—121. 
The method described by Avery and Beans (this J., 1901, 
936) for the iodometric determination of arHenious acid 
in the presence of copper yields correct results, and may 
also be applied to mixtures of arsenito with ferric, but 
not with ferrous, chromium, nickel, cobalt, bismuth, 
and zinc salts, and to the determination of arsenic abid. 
for instanoe, in copper arsenate, after the arsenic acid has 
been reduoed with sulphur dioxide in the preeenoe of 
sulphuric acid. Antimony may be titrated in a similar 
manner in the presence of oupric, ferrio, and bismuth salts. 
The following process may b' used for the deteiminatdon 
of cuprous ana oupric salts in mixtures of the same, for 
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example, in oommeroial cuprous chloride. A quantity 
of 01 grm. of the salt is dissolved in dilute hydroohlorio 
acid, boiled water is added, the solution oooled, an excess 
of potassium iodide introduced, and the liberated iodine 
titrated with thiosulphate; this gives the amount of 
cupric salt present. Sodium potassium tartrate, a slight 
excess of solid sodium bicarbonate, and an excess of 
standard iodine solution are then added to the solution, 
and the excess of iodine titrated with thiosulphate. The 
quantity of iodine used is equivalent to the total ouprous 
salt now present, and the amounts of cuprous and ouprio 
salt contained originally in the sample may be oaloulated. 
Attempts to determine ferrous salts by oxidation with 
iodine in the prosenoe of alkali tartrate and sodium bicar¬ 
bonate did not yield quite satisfactory results and attention 
is drawn to the fact that iodine reacts to a certain extent 
with sodium bicarbonate in solution.—W. I*. S. 


Titanium; Determination of- — a* phosphate. G. K. 

Jamieson and R. Wronshall. J. Ind. Eng. ('hem., 
1914, 6, 203—205. 

For tho determination of titanium in ferrotitanium or in 
ores, tho authors reoommend the method of Ericson 
(Iren Age, Aug. 27, 1903) in which iron is reduced to tho 
ferrous state by means of ammonium bisulphite or sulphur 
dioxide and then the titanium precipitated as phosphate 
in acid solution by adding ammonium phosphate and 
boiling. In the case of ores containing only small 
quantities of titanium, after dissolving by treatment, with 
hydrochloric and sulphuric acids and evaporating with 
sulphuric acid, the solution should be neutralised with 
ammonia, and then again made acid with hydrochloric 
acid before proceeding with the determination. For 
quantities of titanium up to 3 mgrms., precipitation 
is effected in 50 c.c. of solution containing 3 c.e. of hydro¬ 
chloric acid (1:1); for larger quantities, in 100 c.e. 
of solution containing 15 c.c. of acid. Tho iron may 
also be reducod by hydrogen sulphide in presence of 
tartaric acid, the ferrous sulphide being dissolved in 
hydrochloric acid and the determination continued as 
usual. When tartaric acid is added, titanium can be 
determined in presence of aluminium by this mothod. 

—A. S. 


Determination of blast-furnace slag in Portland cement. 
Hart. See IX. 


Determination of lime and magnesia in ares and slags. 
Blum. See X. 

Action of diazo-derivalive.s upon vegetable oils. Sisley and 
Frehse. See. XII 

Detection of nickel in fats. Kerr. See XU 


Determination of rosin, in varnishes, oils awl soaps. Wolff 
and Schulze. See XII1. 


| Sodium chloride us a reagent for the. detection of soluble 
silicates in soap*. Isnard. See XII. 


I Washing /Minders containing perborate and their a wily sis. 

! Jungkunz. See XII. 

I 

; Tanning with and detection of sulphite-cellulose extract . 
Moeller. Sec XV. 


| Detection of\ free sulphuric arid in leather. Paessler, 
See XV. 


Constants for use. in the double /wUirisalion (Clerget-Herzfeld) 
! method of determining sucrose. Gillet. See XVII. 

| 

j Determination of water [by distillation\ in vuissecuites and 
molasses. Clacher. See XVIT. 

1 Analysis of maple products. III. Range of variation oj 
analytical values in genuine maple syru/ts. Snell and 


Kjdilahl method f for estimating nitrogen] ; Some limitations 

of the -. H. D. Dakin and H. W. Dudley. J. Biol. 

(Jhom., 1914, 17, 275—280. 

It is usually stated that Kjeldahl’s method is not directly 
applicable to substances containing nitrogen linked 
directly to oxygen or to nitrogen : the authors find that 
the method is* also unsuitable for pyridine and derived 
substances, and that with piperidine, quinoline, iso¬ 
quinoline, acridine and their derivatives, accurate results 
oan only be secured after very prolonged heating (about 
4 hours). The use of potassium bichromate in tho method 
appears to obviate tho difficulty in the case of pyridino. 
Other cyolio nitrogon compounds presented no difficulty, 
but it is recommended that in all cases of this kind oontrol 
analyses should be made with pure substances.—J. R. j 

Separation of hydrocarbons by means of liquid sulphur i 
dioxide. Edoleanu. See 11a. 


Scott. See XVII. 


Determination of the amino-acid - and polypeptide-nitrogen 
. in barley, malt, and beer by formalin-titration Adler. 
See. XVIII. 


New method for the deter mi tuition of the. sails of footer. 
Windisch and others. See XVIII. 


Detection of caramel [in wine, vinegar , brandy, etc.\ Schenk, 
See XVJli. 


Determination of the salt-soluble proteins in wheat flour. 
Olson. See XIXa. 


Delgrmination of crude, fibre by Kdnig's method. Urossfeld. 
See XIXa. 


| Rapid gravimetric determination of butter-fat. Konig. 
Detection of adulterants in saffron by means of phospho- I See XIXa. 

molybdic acid. Verda. See. IV. 


Valuation of fluorspar. Bidtel. See VII. 

Colourimetric determination of small quantities of hydrogen 
sulphide. Mecklenburg and Rosenkriinzor. See VII. 


New method for determining the value of disinfectants. 
Duyser and Lewis. See XI Xu. 


Auerbach 


Use of telluric acid in the determina'ion of bromine associated 
with chlorine in haloid salts. Gooch and Cole. See VII. 


Some coefficients of precipitability of quinine, salts in saline 
solutions. Tarugi. See XX. 
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Books received. 


(April M, 1914. 


Patkkts. 

Thermocouples for pyrometry. R. W. Paul, London. 

Eng. Pat. 12,708, May 31, 1913. 

Onk member of the thormo-couple consists of a tube and 
cap, so as totally to enclose the other member.—B. N. 

Df.le.ctors of combustible gases. A. Philip and L, J. Steele, 
Portsmouth. Eng. Pat. 5407, March 4, 1913. 

A cATAt.YTTOALLY- active wire and an inactive wire are 
joined alternately in a Wheatstone bridge with resistance 
elements, and the relative changes in resistance are 
observed by the readings of a galvanometer in a battery 
circuit. The galvanometer is joined to the resistance 
elements, through sliding contacts, adjustable, e.g., 
by means of a screw, as a means of securing an initial 
zoro reading. The active and inactive wiroB aro sur 
rounded by tubes, the one round the inactive wire being 
provided with adjustable ojienings for equalising the heat 
losses by radiation from the wireB, bo aw to secure a 
practically constant reading. A window is provided 
in the case surrounding the active wire for observing 
tho glowing of the wire in a combustible atmosphere.—B. N. 

Gaseous mixture ; Apparatus for determining a definite 

constituent of a - by the absorption method. Driiger- 

werk H. und B. Driiger. (lor. Pat. 270,088, Fob. 21, 
1913. 

A vessel containing the samplo of gas is oombinod with a 
manometer for measuring tho reduction of pressure due 
to absorption of one of the constituents. The absorbent 
is contained in a receptacle inside tho gas vessel, normally 
fastened gas-tight to the cover of the latter, but forced 
away therefrom by a rod, or by a screw which also serves 
to close the opening provided for equalising the pressure 
before making a determination.—A. 8. 

Inflammable-gas indicator. A. Guasco, Paris. U.S. Pat. 
1,089,050, March 3, 1914. 

See Fr. Pat. 437,585 of 1911; this J., 1912, 500.—T. F. B. 

Chemical analysis ; Means for use in -. J. G. Hume, 

Huns, Scotland. U.S. Pat, 1,087,239, Fob. 17, 1914. 

See Eng. Pat. 21,070 of 1910 ; this J., 1911,1233.—T. F. B. 

Ajrparatus for testing [grading ] coal or ores. Eng. Pat. 4992. 
See IT A. 

Apparatus for applying tensile and compressive tests to 
cement , concrete, and the like. Eng. Pat. 0645. See IX. 


Books Received. 

DlB MKniKAMKNTflSEN SeIFKN. IhRK HeRSTKLI.UNO 
UND HkDEUTUNO UNTKR BERtlCKSlCHTIOUNO DKR 
XWIHCHEN MKDIKAMKNT UND SkIFENGRUNDLAOE AjfiO- 
1.ICHKN CHEMISCHKN Wkchs elb kzi kh iinii en . Kin 

Handbuch fur Chemikcr, Seifenfabrikanton, Apnthoker 
nnd Aertitc. Von l)r. Walter Sohrauth. Julius 
Springer's Verlag. Berlin, W 0. Unkstr. 23—24. 1014. 
Woe M. 6. Bound M. 6,BO. 

This volume (9j by 81 ins.) contains 159 pages of subject 
matter, with alphabetical indexes of names, subjects, and 
one of technical proprietary terms,with names and addresses 
of proprietors, etc. This is preceded by a list of German 
patents and jiatenteee with claims, and trade names of 
medicated soaps defined. The subject-matter itself is 
classified as follows:—I. Soap as a washing, disinfecting, 
and curative agent. II. General technology of medicated 
soaps. III. Special composition of medicated soapB. 
IV. Methods for the examination and testing of medicated 
soaps. V. Legal regulations relating to the dealing in and 
dispensing of medicated soaps. 


A Text-Book of Organic Chemistry. By A. F. 
Holleman, Ph.D., etc.. Professor Ord. in Amsterdam 
University. Edited by A. Jamieson Walker, Ph.D., 
assisted by O. E. Mott, Ph.D. Fourth Edition. John 
Wiley and Sons, Ino. New York. 1914. Price 10s. 8d. 
Chapman and Hall, Ltd., London. 

Thin volume (9j bv 6 ins.) containing 590 pages of subject- 
matter with 79 illustrations, and an alphabetical index 
of subjects. The text is classified as follows:—I. Intro¬ 
duction. Qualitative and quantitative analysis. Moleoular 
weight determinations. Laboratory methods, etc. II. 
Aliphatic compounds. III. Cyclic compounds, (n) Alicydie 
compounds, and (A), Aromatic compounds. IV. Alkaloids. 


A Laboratory Manual of Organic Chemistry for 
Beotnners. By A. F. Hoi.lkman, Pb.l). Professor 
Ord. University of Amsterdam. An Appendix to the 
Author’s Text Book of Organic Chomistrv. Edited by 
A. Jamieson Walker, Ph.I)., B.A. John Wiley and 
Sons, Inc.. Now York, Chapman and Hall, Ltd., 
London. 1912. Price 4s. (kl. 

; Volume (7J by 5 ins.), contains 74 pages of subject matter, 

I and an alphabetical index. 

Summary Retort of the Mines Branch ok the Depart¬ 
ment of Mines for the Calendar Year endino 
December 31st, 1912. Canada Dept,, of Mines, 

‘ Ottawa. No. 224 (No, 28a. 1913). Price 15 cents. 

Maonetitr Occurrences along the Central Ontario 
Railway. Uv K. I, inhuman. Canada Dept, of Mines, 
Ottawa. Mines Branch Kept. No. 184. 

Austin Brook Iron-rearing District, New Brunswick. 
By K. Lindeman. Canada Dept, of Mines, Ottawa. 
Mini's Branch Rept. No. 105. 

Explosives; Tests of Permissible- —. By Clarence 
Hall and Spencer P. Howell, Bulletin 66. U.S. 
Bureau of Minus, Washington. 

The results arc gixen of all explosives permissible in coal 
mining in the Unin d States, tested between May 15, 1909 
and March 1, 1913. A copy of the test requirements 
and the names of explosives on the permissible list 
are appended. 

Symroles Internatjonaux. Commission Electro- 
technique International. Secretaire GAnAral, 28, 
Victoria Street, Westminster, S.W, Price 2a 
Contains preface, remarks on the standardisation of 
symbols, rules for quantities, tables of symbols adopted, 
units and signs for names of units, mathematical sym¬ 
bols and rules, abbreviations for weights and measures, 
and name for electrical unit. 


Poisons and Habit-Foemino Drugs. By Martin 
L. Wilbert and Murray G. Motter. Reprint No. 148 
from the Publie Health Reports. U.S. Public Health 
Service, Washington. 

A digest of laws and regulations relating to the 
manufacture, sale, use, and possession of poisons and 
habit-forming drugs enacted during 1912 ana 1913, now 
in force in the United States. 


Dust and Gas Explosions in Coal Mines ; Notes on 
the Prevention of—. By Geobob S Rioe. 
Technical Paper 58. U.S. Bureau of Mines, Washington. 
Suggestions and recommendations with a view to decrease 
tho number and extent of mine explosions. 

Explosives in Coal Mining. Use and Misuse of-, 

Miners’ Circular 7. By J. J. Rutledge, with a preface 
by Jos. A. Holmes, U.S. Bureau of Mines, Washington, 





Mbtalluboical Com. By *. 

Sanaa of Minos, Watl^teo. 

A summary at the bistort of cdm making tat_. 
States, i n d ic ating die drtdoptnent oFmodsn _ 
and types of oven, and giving the composition and r_ 
grogertieo of metallurgical eokea produced ia the j 




aad dSSde* at the metals at* fall; boated, methods at 
jmpantion and propertiss facing. dm Run fa aa 
Wsndlx, in which thermal audrS fi first explained, and 
then applied to the oaaea of the sfilddea andairb«a«. 
Polymorphte ohai^ in then group* are described, with 
methods, aad in reference to various shield™ (iron, mokei, 
oobalt, manganese aad copper), and also oarbldes. 


Bulletix or the Dm. or Aobioultuee, Tbiwidad am 
Tobaoo. Vol XIII. No. 77, Trinidad. PrioeSd. 

Cost AIKS “ manorial experimente on oocoanuts.” By 
Joa. nx Vxrtxutl. 


Oil-Seeds, Oils, Fats ahd Waxes. Selected Reports 
bom the Scientific and Teohnioal Department, 
Imperial Institute. [Colonial Reports No. 88, Miscellan¬ 
eous.] V. (In continuation of No. 82 [Cd. 6022], January, 
1912.) Wyman and Sons, Ltd., 49, Breams Buildings, 
Fetter Lane, London, E.C., and 28, Abingdon Street, 
S.W., and 64, St. Mary Street, Cardiff j or, H.M. 
Stationery Office (Soottih Branch), 23, Forth Street, 
Edinburgh; or, E. Ponsonby, Ltd., 116, Grafton 
Street, Dublin. [Cd. 7280]. Price, 8}d. 

Volume (9} by 8} ins.) containing 665 pages of subjeet 
matter, and an alphabetical index. 


Intermetallio Compounds. By Cecil H. Dbsoh, 
D.Sc., Ph.D. Graham Young Lecturer in Metallurgical 
Chemistry in the University of Glasgow. Longmans, 
Green and Co., 39, Paternoster Row, London, New 
York, Bombay and Calcutta. 1914. Price 3s. net. 
Volume, containing 106 pages of subject matter with 
17 illustrations, 4[ pages of references, and an alphabetical 
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I. Thermal analysis. II. Microscopic structure. III. 
Isolation of intennetallio ohmpounds. IV. Nativo inter- 
metallio compounds. V. Physical properties. VI. 
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VIL Relations of intermetallio compounds to carbides, 
silicides, etc. VIII. Ternary compounds. 


India-Rubber Laboratory Practice. By W. A. 
Casfari, B.8o., Ph.D., etc. Macmillan and Co., Ltd. 
St. Martin’s Street, London. 1014. Price 6s. net. 

Volume (71 by 6 ins.), containing 177 pages of subjeot 
matter, with 26 illustrations, appendix with statistics, 
tables, etc., filling 11 pages, and an alphabetical index of 
subjeot*. The text is classified as follows:—I. Chide and 
washed rnbber. Jl. Machinery and apparatus. III. 
Rubber diluents. IV. Solid compounding materials. V. 
Miscellaneous accessories. VI. Speoifio gravities. VII. 
Analysis of manufactured rubber (organic). VIII. 
Analysis of manufactured rubber (inorganic). IX. Gutta¬ 
percha and Balata. 


Laboratory Manual or Glass Blowing. By Frabou 
G Frary, Ph.D. McGraw-Hill Book Company, Dio,, 
23RWest 39th Street, New York, and ^Bouverie 
Street, London, E.C. 1914. Price 3a. 2d. net 

Volume (7| by Mins.), containing 67 pages of subjeot 
matter with 18 illustrations, and an alphabetical index of 
subjects. The text is subdivided as follows |. Materials 
and apparatus. II. General operations. III. Element*™ 
exercises. IV. Advanced exerineet. V. Modified methods 
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Ktoebs Habdbuoh dxx Kohlrnetdrate. Von Dr. B. 
Tollebt8, O.H. P ro fe ss oe Ruder UnivendUt Gfittlngen, 
so., Dritte Auflage. Johann Ambrosius Barth's 
Veriag. Leipsig. 1914. PrioeM. 22. Bound M. 23.50. 

Vowmb (8* by 61 ins.) oontainiag 796 pages of subject 
matter, with 29 illustrations, and an alphabetical index 
of subjects. The subjeot matter is classified as follows j— 
I. Properties, occurrence, formation, and distribution, ole. 
of the oarbohydratee. II. Detailed description and treat¬ 
ment of the oarbohydrates, UT . Folysaocharidss and 
saooharo-oolloida, amorphous or arystalUaable with diffi¬ 
culty. IV. Polyhydrio aloobols of the gluocses. V. Adds 
at the carbohydrate group, including the aldehyde-aokts, 
the saooharins and saooharinio adds. 

A Third Year Course or Orgastic Chemistry. The 
Heterocyolio Compounds, Carbohydrates, and lerpenem 
Bv T. >. Hilditoh, D.8o. Methuen and Ca/Ltd!, 
36, Essex Street, London, W.C. 1914. Paoe 6s. 

Volume (71 by 6 ins.) containing 391 pages of subject 
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heterocyolio rings. VIII. The alkaloids, eto. IX. The 
purines. X. The polypeptides. XI. Carbohydrates, «to. 
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I an ^ Storage Trades' Directory and Handbook. 

1914. 8vo. pp. 314. Iliffe. London. 1914. 6a. 

IlA. Srame, J. 8. 8. i Fuel, Solid, Liquid and Gaseous. 

8vo. pp. 388. E. Arnold. London. 1914. 
Not 12s. fid. 

Smmtrtbaeh, Prof. 0.: Die Verkokung der SteinkcUe 
bei niederer Temperatur. (91S. m. 18 Abbildgn.). rr. 8*. 
Kattowitz. Gebr. Bobm. 1913. M. 1.80. 

Sehtel, K.: Ueber die Erweiterung der oberen Braaob- 
barkeitagrenxe dee Abd-Penskysohen Apparates. (28.) 
Leg. 3°. Berlin. Veriag f. Fachliteratur. 1911 78 PL 

JTd Blok, A.: The Elementary Priaoipies of Ulttmina- 
tion and Artificial Lighting Cr. gyo, pp. 946. 
Soott, Greenwood. London. 1914. Net 3s. fld. 

Miller, Dr. N. L.: Die Fabrikation n. Sigenaohaftan 
der MetaUdrahtlampen. (IX, 1938. m. 91 Abb&dgn.) 
gr. 8°. Halle, W. Knapp. 1914. doth H. 946. 

jr, D. H.: Incandesoent Elsotric Lamps and their 
ation. Illustrated. Cr. 8vo. pp 120. Lonumanf. 
London. 1914. Nat 2s. fld. 

HI. Scknidtin, Prof.: Das TriphenylmethyL (XU, 

■ 233 S. m. 28 Kg.) Lexll*. Stuttgart, F 

Soke. 1914. doth M. 8.80. 
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IV. Sam, VtnL: nriftofiteMfin:' 8, woBattofilg 
usuMrb. xl. ittrk rana. AxdL dor ttfadbi. 
UebersiahtderimHnndM beflndLkanetl. organ. FarbatoBe 
v. Chut. Schultz B. Paul Julius. (LII, 4328.) Lax 8°. 
Berlin, Weidmann. 1914. Half mor. M. 40. 

Lekner, S.: Ink Manufacture, including Writing, 
Copying, Lithographic, Marking, Stamping and Laundry 
Into. Translated from the German of the 5th ed. by 
Arthur Morria and Herbert Robson. With S illustrations. 
2nd revised and enlarged English ed. Cr. 8vo, 
pp. vilL—171. Soott, Greenwood. London. 1914. 
Net 6a. 

VL Mierzinelei , S.: The Waterproofing of Fabrioa. 

2nd revised and enlarged ed. Or. 8vo. pp. 132. 
Soott, Greenwood. London. 1914. Net 6a. 

VII. Handbuch der Keli-Bergwerke, Salinen u. Tief- 
bohrunternehmungen 1914. (XL 842 S.) 8°. 
Berlin, Finanzveriag G. m. b. H. doth 1112. 

BownkrSmtr, F.: Daa Kalisalzvorkommen im Ober- 
elaaaa. (17 S. m. 1 Taf.) gr. 8°. Kattowitz. Gebr. Bohm. 

1913. ll 1.20. 

Liebiooh, Th., u. Dr. E. Korreng: Kristallisationsvor- 
g&nge in binarem System u. Ohloriden v. einwertigen u. 
aweiwertigon Metallen. (8.192—212 m. 10 Fig.) Lex 8°. 
Berlin, G. Reimer. 1914. M. 1. 

BdUborn, Prof. L., u. M. Jakob: Ueber die apesifiaohe 
W&rme op der Luft zwlsohen 1 u. 200 Atmoepharen. 
(S. 213—219 m. 1 Fig.) Lex 8°. Berlin, G. Reimer. 

1914. 60 Pf. 

X Detch, Dr. C. H.: Metallographie. Deutech v. Dr. 

F. Caapari. (VIII, 266 S. m. 116 Fig. u. 6 Taf.) 
J. N. Barth, Leipzig, 1914. Cloth M. 16. 

Orirni, U.: Annuario della industria mineraria (per 
minerali metalliferi), metallurgies e meooanica in Italia. 
Anno 1 (1913-14). Milano. 8°. Fig. p. 1044. xii. 
1914. Lire 6. 

Qrotmann, Dr. H.: Zur Kenntnis der Berg. u. Hiitten- 
indnatrie in China. (13 S.) gr. 8°. Kattowitz. Gebr. 
B6hm. 1913. 80 Pf. 

Schmidt, Dr. A.: Die nordbayriaohen Risen u. Mangan- 
rorkommen. (20 S.) gr. 8°. Kattowitz. Gebr. B6hm. 

1913. M. 1.20. 

Michaut, A.: L’industrie aurifhre au Transvaal, son 
pass4, son avenir, cartes. in-8°. Paris, A. Lahure. 

1914. 6 fr. 

Quin's Metal Handbook and Statiatioa. 12mo. pp. 147. 
Quin, London. 1914. Net 3 b. 6d. 

XI. Ferchland, Dr. P.: Die alekfcrochemiaohen 
' Patentsohriften der Vereinigten Bta&ten v. 

Amerika. Auaetige aua den Patentee hriiten, zusammenge- 
•tellt u. m. ausfiihrL Saeh- u. Namenregiater veraehen. 
2. Bd.: Elektrolyae (Chlorate, Bieiohen u. Deeinfizieren, 
Anoden, Kathoaen, Galvanoplaatik, Galvanostegie, 
Diaphragmen, Apparate). (VI, 201 S. m. 304 Tig.) 
gr. 8°. Halle, W. Knapp. 1913. 18 fr. 

XII. Feld et Vorstman : Manuel de la fabrication de 

la glyodrine, suivi d’un aperou de la ohimie 
technologique des matibrea grasses. 2e ddit., rev., in-12, 
rel. Pans, H. Desforgea. 1914. 6 fr. 

Friteek, J.: Fabrication et raffinage dee huiles vdgetalea. 
2e Adit. ref. 102 Fig. in-8“. Paris, H. Desforgea. 
1914. 18 fr. 

YTY Broun, H.: Rubber, its Sources, Cultivation 
* and Preparation. 8vo. pp. 260. London, 
J. Murray. 1914. Net 6s. 

XVI. Jongh, A. C. de: The locking up of phosphate 
fertilizers in Java soils. (14 8.) Lex 8°. 
Berlin, Vertag f. Faohliteratur. 1914. 76 Pf. 

£er,D. R.: A Course of Practical Work in the Chemistry 
of the Garden. Cr. 8vo. pp. 40. London, J. Murray. 
1914. Net Is. fid. 
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.. F. G. i Sugar A^'ytit. 3rd ed. Gr. 8vo. 

. C h apman. and Hall. 1914. Net 12s. 6d. 

XVHI. Xfldl b W. A.Brew® By-Produote. Cr. 8vo. 

pS? 162. “ Brejhg Trade Review." 
Lofidon. 1914. 

XIXA. Buril-Davy, J.: Maize; its history, cultivation, 
handling, and uses; with apeqial reference 
to South Africa; a text-book far farmers, students of 
agriculture, and teachers of nature study; with front, and 
246 illustrations. N.Y., Longmans. 40+881 p. tabs. 
D. 1914. $7.60. 

Murray, J. A.: The ohemistry of cattle feeding and 
dairying; with il. and fold, chart. N.Y., Longmans. 
12-1-343 p. diagrs. tabs. D. 1914. $1.76. 

XIXb. Bailey, E. H. S.: A text-book of sanitary and 
applied chemistry; or, the ohemistry of water, 
air, and food. 3d ed. rev. N.Y., Macmillan, o. *13. 
20+846 p. (9 p. bibl.) 12“. 1914. 81.40. 

XX. Craveri, C.: Coltivazione industrials detle piante 
aromatiohe da easenze e medioinali: manuals 
pratico. Milano. 8° Fig. p. xxix, 307, con 24 tav. 
(Man. HoepU). 1914. Lire 8.80. 

XXL Orange, D.: Pour faire une bonne autochrome, 
’ conseils pour faire de bonnes photographies 
en oouleurs, in-16. Paris, Ch. MendeL 1914. 60 o. 

Sheppard, 8. E.: Photo-Chemistry. Illustrated. 
Cr. 8vo. pp. 474. London, Longmans. 1914. 12s. 6d. 
XXII Hopkinson, B.: A Method of Measuring the 
• Pressure Produced in the Detonation of High 
Explosives or by the Impacts of Bullets. (Royal Society.) 
4to, swd. London, Dulau. 1914. Net Is. 6d. 

Voigt, A.: Die Herstellung der Sprengstoffe. 1. TL: 
Sohwarzpulver, Chloratsprengatoffe, Schiessbaumwolle, 
rauohsohwache Schiesspulver. (VII, 189 S. m. 35 Figs 
’13. 7.80. W. Knapp, Halle. 1914. M. 8.55. 

XXIII. Alien u e Commercial Organic Analysis. Vol. 8. 

4th ed. Entirely re-written. Royal 8vo. 
pp. 706. Churchill. London. 1914. Net 21s. 

XXIV . Bauer, Dr. H.: Gesohiohte der Chemie. 1. 

Von den iltesten Zoiten bis Lavoisier. 2., 
verb. Aufl. (96 S.) Sammlung Goschen. Leipzig. 1914. 
90 Pf. 

Beneon, H. K.: Industrial Chemistry for Engineering 
Students. Ch. 8vo. Macmillan. London. 1914. Net 8s. 

Price, T. Slater, and D. F. Twin : A Course of Practical 
Organic Chemistry. 2nd ed., 8vo. pp'. 254. Longmaqp, 
London. 8914. 3s. 

Wedekind, Prof. E.: Stereoohemie. 2., umgearb. u. 
verm. Aufl. (126 S. m. 42 Fig.) Sammlung Chechen. 
Leipzig. 1914. 90 Pf. 

Kiwter, Prof. F. W.: Logarithmisohe Rechentafeln 1 
Chcmiker, Pharmazeuten, Mediziner u. Physiker. Im 
Einverstkndnis m. der Atomgewiohtskommission der 
deutschen ohem. Geeellsohaft u. der internatinnalon 
Atomgewiohtskommission f. den Qebrauoh im Unter- 
riehtslaboratorium u. in der Praxis bereohnet u. m. 
Erlautergn. veraehen. 14., verm. u. verb. Aufl. (107 S.) 
8°. Leipzig, Veit und Co. 1914. Cloth M. 2.80. 

Kofler, M.: Ueber die LOsliehkeit v. Gasen in FUisaig- 
keiten. (12 S. m. 2 Fig.) gr. 8°. Wien. A. Holder. 

1913. 62 Pf. 

Lepriue, Prof. B.: Deutsohlands ohemisohe Industrie 
1888-1913. (107 S. m. 2 Taf.) gr.8°. Berlin, G. Stilke. 

1914. Cloth M. 2.60. 

Le Ms, E. A.: Some Fundamental Problems in Chemistry. 
Old and new. 8vo. pp. 260. Constable. London. 
9114. Net 7s. 6d. 


'Compiled by H. Orsvel and Co., 33, King Street, Covent 
Canton, London. W.C., from whom all tiio works in tbe preceding 
lilt osn be obtained. 
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The following take office after the Annual General Meeting: 
Committee: P. Gaunt. H. Hart, T. Jackson, H. Levinstein, 
W. Thomson, and S. Wolff, 


Newcastle Section. 


Chairman : T. W. hwibond. 

Vice-Chairman : E. F. Hooper.. 

Committee : 

P. P. Bedson. W. Gemnwll. i N. H Martin. 

S. H. Collins. T. Hurdle. C. J. Potter. 

J. T. Dunn. G. P. Llshinan. A. Short. 

E. M. Fletcher. 11. Louis. | J. lVatfs. 

Hon. Local Secretary and Treasurer: 

F. C. Garrett, Armstrong College, Newcastie-un-Tyne. 

The following take office after the Annual General Meeting. 
Chairman : F. 0. Garrett: Vice-Chairman : T. W. Lovibond ; 
Committee : W. Diamond, ('. H. Kldsdale, If. J). .Smith. Secretary : 
E. K. Hooper. 


New England Section. 

Chairman : S. W. Wilder. 

Vice-Chairman: (vacant.) 

Committee: 

V. E. Atteaux. C. L. Gagnebin. I W. K. Robbins. 

C. 0. Bird. R. Htltz. B. E. Schlesiuger. 

D. J. Danker. H. P. Knapp. H. J. 8kinner. 

W. C. Duriee. W D. Livermore. , W. 8. Williams. 

C. H. 1'iih. 1 1. A. Otoej. ! 

Hon. Treasurer: 

Trank W. Atwood, 216, Milk Street, Boston, Maas., U.8.A. 
Hon. Local Secretary: 

A. A. Claflin, 88, Broad Street, Boston, Maas., U.8.A. 


J. Alexander. 

C. A. Dor emus. 

T. R. Duggan. 

W. M. GroBveuor. 
Martin H. Ittner. 


Albert Plant: 

G. W. Sargent. 

M. C. Whitaker. 


Vice-Chairman: J. fi. Teeple. 

Committee: 

J M. Matthews. 

Eugene Merz. 

H. S. Miner. 

H. R. Moody. 

T. J. Parker. 

Hon. Treasurer: Frank C. R. Hemingway, 17, Battery Place,. 
New York City, U.8.A. 

Hon. Local Secretary: 

P. C. Mcllhiney, 7, East 42nd Street, New York City, U.S.A. 

The following take office after the Annual General Meeting}: 
Committee: Carleton Ellis, E. F. Hicks, A. Lichtenstein, Gilbert 
Rlgg, Allen Rogers. 

Nottingham Section. 

Chairman: Sir John Turney. 

Vice-Chairman: S. R. Trotman. 

Committee : 


L. Archbutt. 

J. Dunford. 

F. Stanley Kipping. 
D. J. Law. 


H. B. Mayfield. 

C. E. B. Merriman. 
W. G. Timmons. 

H. J. Wheaton. 


J. White. 

J. M. Wilkie. 
J. T. Wood. 


Hon. Treasurer: 

S. J. Pentecost, Lcnton Works, Nottingham. 

Hon. Local Secretary: 

H. J. 8. Sand, University College, Nottingham. 

The following take office after the Animal General Meeting: 
Chairman: John White, Vice-Chairmen : Sir John Turney and S. 
11. Trotman ; Committee : T. H. Adams, T. F. Harvey. 


Scottish Section. 


Thomas Callan. 
Wm. B. Clark. 
A. Davidson. 
Thos. Gray. 
Robert Hamilton. 
Jus. Hendrick. 


Chairman: Thos. Ewan. 
Vice-Chairman: 

Committee: 

W. Scott Herriot. 

J. K. Hill. 

J. P. LongstafT. 

1). A. MacCnllum, 
(Jumtin Mooie. 


John P. Osbourne. 
D. J. Playfair. 

A. Oswald Ransome. 
James Rekl. 

J. II. Young. 


Hon. Secretary and Treasurer: 

G. 8. Crulkshanka, Royal Technical College, Glasgow. 

The following take office after the Annuul General Meeting : 
Chairman : Uoht. Hamilton ; Vice-Chairman. Jas. Mucked ; 
Committee: A. U. Berry, W. Jl. Cokman, Cecil H. Dcsch, G. T. 
Purvis. 


Sydney, N.S.W., Section. 

Chairman: Loxley Meggitt, 

Vice-Chairman: 'J’hos. Steel. 

Committee.: 

F. A. Coombs. I J. A Schofield. I IT. G. .Smith. 

C. E. Fawaitt. | S. E. Sibley. F. W. Steel. 

W. Clunies Ross. | B. J. Smart. I E. S. Stokes. 

Hon. 1/oeal Secretary and Treasurer: 

T. U. Walton, Colonial Sugar Co., O’Connell Street, Sydney, N.8.W. 

Yorkshire Section. 


Chairman: George Ward. 

Vice-Chairman: L. T. O'Shea 
Committee: 

I W. Lowson. 

H. R. Procter. 

F. W. Richardson. 

1 G. E. Scott-Smith. 

Hon. Local Secretary and Treasurer : 

T. Fairley, 17, East Parade, Leeds. 

The following take offico after the Annual General Meeting 
Chairman: F. W. Richardson; Vice-Chairman: J. W. Ccbb 
Committee: A. M. Auty, J. Evans, W. McD. Mackey, Geo. Ward~ 


F. W. Branson. 

E. A. Brotherton. 
W. B. Hill. 

L. L. Lloyd. 


A. R. Tankard. 
Thorpe Whi taker. 

J. B. Wilkinson. 

W. Gathornc Young, 
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Official Notice. 

ANNUAL GENERAL MEETING, 1914. 

In accordance with the provision* of By-law 64, notice is 
hereby given that the Annual General Meeting will be 
held at University College, Nottingham, at 10.30 a.m.» 
on Wednesday, July 15th, 1914. A programme of the 
proceedings will be issued later. 

In acoordanoe with the provisions of By-law 24, those 
members whose names are printed in italics in the List 
of Council will retire from their respective offices at the 
forthcoming Annual Meeting. 

Prof. G. G. Henderson, D.Sc., has been nominated to the 
office of President under By-law 20; Mr. N. H. Martin, 
Dr.W. H. Nichols, and Mr. Harry Silvester have been nomin¬ 
ated Vice-Presidents under By-law 21, and Sir Wm. 
Crookes, O.M., President R.S., has been nominated a 
Vice-President under By-law 20 ; Mr. Thos. Tyrer and Dr. 
R. Messel, F.R,8.,have boon reappointed Hon. Treasurer 
and Hon. Foreign Secretary respectively. 

In accordance with the provisions of By-law 72, notice 
is hereby given that the Council has awarded the Society's 
Medal to the Rt. Hon. Sir Henry Roscoo, LL.D., F.R.S., 
for his conspicuous services to science, to education, and 
to this Society. 

Members are requested to nominate, on or before 
May 22nd next, fit and proper persons to fill four vacancies 
among the Ordinary Members of Council. Forms for this 
purpose can be obtained from the Secretary of the Society. 

By-law 23 :—An ordinary member of Council shall be 
nominated by ten or more members upon Form B in 
the Schedule, a copy of whioh form shall bo furnished 
by the Secretary upon tho written or verbal request 
of any member, but a memlwr shall not be eligible to 
sign more than one such nomination form, and the member 
nominated shall sign the declaration set forth oo tho form. 
A nomination Nhall be declared invalid by tho Council if: 

а. The member thereon nominated is disqualified for 
election, or ineligible to be elected, as provided by the 
By-laws. 

б. The nomination is not mide on tho authorised 
printed form or substantially not in tho manner directed 
thereon. 

c. The nomination form is signed by less than ten mem¬ 
bers not disqualified or not ineligible to nominate as 
provided by fcne By-laws. 

d. The nomination form is not rooeived before or upon 
tho day apjKiinted therefor. 

c. The member nominated has not signed the declaration 
printed upon the form. 

A member whose nomination aforosaid is declared to be 
invalid, shall receive notice thereof from the Secretary, and 
shall not be submitted for election. 


Canadian Section. 


Meeting held at Toronto on Thursday , 18fA December, 1913. 

TKOF. J. w. BAIN IN THE CHAIR. 


THE EVOLUTION OF THE REFUSE DESTRUCTOR. 

BY Hit. £. KOHLMANN, 

The removal and disposal of municipal refuse in & sani¬ 
tary and economical manner, has always been one of the 
most acute problems of civic administration. Formerly 
the city waste was either dumped upon plots of land, 
usually located on the outskirts of the city, or used as a 
fertiliser. However, with the rapidly increasing growth of 
the cities, these dumps, which were mostly breeding places 
for all kinds of germs and were also sources of annoyanee 
in many ways, had to be done away with, and the area 
formerly occupied by them was converted into building 
land. Relatively to the growth of the cities the value of 
the refuse decreased; the refuse lost its fertilizing pro¬ 
perties so that the demand from the agriculturists lessened. 

The necessity for disposal of the waste in an economical 
and sanitary manner thus became more and more urgent, 
and many efforts were made to discover the best method. 
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The only perfectly sanitary way in use up to the present 
time had been considered that of incineration. Incinera¬ 
tion was first started in England. In 1674, a dust contractor, 
Fryer, built an experimental furnace, which was improved 
upon by the erection at Manchester, in 1876, of the first 
efficient type of furnace, called a “ destructor,” con¬ 
suming au forms of town's refuse in an unseporatod 
condition. His invention originated from the knowledge 
of the largo amount of carbonaceous matter in English 
refuse; even now if the composition of refuse, brown-ooal, 
and poat is oompared, it is apparent that the calorific value 
of refuse in some cities, especially where anthracite or 
pit-coal is burnt, iB as high as that of raw brown-coal and 
}>eat But more recently the value of tho inferior con¬ 
stituent parts has been realised, and this knowledge has 
been the basis for the further evolution of destructors. 

The incinerator of Fryer deserves attention, in so far 
that a number of destructors of this type were installed 
all over England, and according to whether rear or top 
charging was adopted, a dumber of different systems 
wore introduced. The furnaces themselves had all os a 
rule a single oblique grating on which the refuse was 
burnt. The escaping gases passed either through openings 
at the rear of the furnaoes or through holes in the covering 
vaults. 

On the same principle the first plant on the European 
continent was built in 1896, at Hamburg, but with certain 
alterations. In place of Fryer’s grating the Hamburg 
Board of Management introduced a grate with numerous 
conical-shaiMHl holes; the reason for this alteration was 
that a perforated sheet-iron plate distributes the draught 
more uniformly over tho whole mass of refuse which is 
being consumed. Fig. 1 shows a diagram of the first 
Hamburg destructor of tho Horsfall typo The gas 
outlet is seen in the covering vaults. Tho second altera¬ 
tion of importance was the adoption of fans instead of 
steam jot-blowors. To promote combustion English 
furnaces used steam jet-blowers, but, as condensed steam 
absorbs the heat, it would have been practically impossible 
to consume the Hamburg refuse, which is of inferior 
combustible composition. 

Independent of Hamburg the firm of Herbertz at 
Cologno (Germany) came to the Bame conclusion that a 
perforated grate with the fan in lieu of the steam iet- 
Iviewer, was an advantage over the English styles, and in 
1900 they first brought out a destruotor improved on these 
lines. The cell of Horborte retained a rectangular plan 
similar to that of the English furnaces, but the flue was 
arranged too close to the grate so that only a very limited 
quantity of refuse could be treated. But as the perforated 
plate works with much higher draught and a much greater 
efficiency per square foot of grate results, a limit was 
soon attained as to the size of the grate and the cell 
above which the operator oould not manage the cake of 
clinker. 

Then Herberts introduced the small cell of 1*2 sq. yds. 
of grate area against 3-3 sq. yds. of the English furnaoes 
To obtain a balance of the fluctuating temperature in the 
single cell, several cells were combined to one furnace 
block, and a system of mutual support established; English 
engineers in the meantime had also adopted similar ideas. 
But Herbertz took a farther step. To avoid possible 
fluctuation of temperature in the separate cell, he made 
2 or 3 small charges on the grate before he removed the 
clinker cake. Thus the criteria of Herbertz’s furnace are 
small cell and small individual oharges. (Fig. 2.) 

Previous to the introduction of this system in Fiume 
and Briinn (Austria) and Kiel (Germany) in 1905 and 1966 
respectively , the plants of Brussels ana Zurich had been 
constructed in 1903 and 1904 respectively. 

Up to this time the English furnaoes show no marked 
improvement. In 1903, however, Messrs. Hughes and 
Stirling, two English engineer*, had erected the 
destructor plant of Frederiksberg (Denmark), in which 
the system of mutual support of a group of oells is adopted 
similarly to the Herberts system. By the arrangement of 
4 cells in one group, the partition wall is partly done 
away with, so that the gaaea of one oell escape through 
the other. This double cell was the beginning of the 

b2 






Flo. S,—The Herbert! Furnace. 


continuous grates, widely used in England, in which the 
division wall disappears wholly and.. 
the parts of which are charged and discharged alternately. 
An example of this plant may be seen at Beattie (Wash., 
U.S.A.). The destructor baa a capacity of 80 tons, and 
is constructed on the Meldnim system. . . .. . 

The objection to thU typefs that the removal of olinker 
could not practically be effected without derangement 
of separate parts, so that it has given place to that of 
Frederiksberg, where the division of oells la at least indi¬ 


cated by a small wall above the grate. This partition has 
been constructed in order to separate each cake into smaller 
portions and to facilitate the handling of clinker. How¬ 
ever, these division walls suffered greatly from the adher¬ 
ence of clinker and from heat so that it was necessary to 
oool thorn by the incoming draught. The grate thus 
resulting consisted now of a bottom part and two side 
walls, and an exceedingly favourable shape of grate was 
obtained, namely, the mould grate (Fig. 3). This shape 
has the advantage that the air affects the oake on all 
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sides and develops therefore a very intense heat. The 
mould grate was at first installed in English furnace*, 
but is in use also in other systems, as t.g. in Humboldt’s. 



The English furnaces have not adopted from Herberts 
the small cells and the manifold individual feeding deviccB, 
but remain of the same largo capacity of 20 to 24 tons in 
order to save wages. Since the cake becamo consequently 
too heavy, mechanical discharge was introduced, for which 
the mould-shaped grate is admirably suited, because the 
clinker on account of the intense heat vitrifies well and 
takes the form of a mould and can be removed as a whole. 
The handling of the clinker is facilitated to the operator 
by the use of a, bar generally bent to a spiral shape, which is 
put into the refuse and around which the clinker melts. 
By means of a ring-shaped handle attached to the spiral 
iron bar the whole cake can be removed by a winch 
without any trouble. This device is patented by Heenan 
and Proudc (Fig. 4). 


With the aid of this devioe the difficulty of enlarging the 
cells was removed and mechanical removal was adopted. 
Thus four cells in Frankfort a/M. have been replaced by 
two of double the size, and the daily capacity of 25-30 tons 
of a group of cells could be increased to 40—50 tons dealt 
with in two large oells. The temperature is likewise 
essentially higher than in the old Herberts type. 

The above traces briefly the evolution of the so-oalled 
hearth furnaces up to the present time. English and 
German firms have come to the same conclusions by 
different paths. Although Herberts has not given up the 
independence of the unit cell as in the English furnaces, 
tho result in both systems is the same, namely, a oell of 
2 - 4 —3-o «q. yds. area and a capacity of 20—25 tons per 
24 hours. 

The evolution of the hearth furnace has reached its 
limit. Further increase of capacity per square yard of 
grate area, not possible on aocount of the small charging 
height, would necessitate a still greater draught ana 
further, with charging in thin layers, the draught would 
penetrate only in some places, so that unoonsumod coal 
and superfluous air would result, especially if tho refuse is 
not carefully distributed. ThiB distribution work becomes 
again more difficult in large grates, recently recommended 
as more advantageous. 

The largo amount of vegetable ingredients suggested 
the idea of gasifying the refuse. With tho great charging 
height of such gasifiers of about 11 yd., the distribution 
of draught is easier because the air has a better opportunity 
to mix with the coal and to promote more perfect com¬ 
bustion. Tho upj>er layer of refuse can ary without 
withdrawing too much heat from the oombustion centre 

The best generator of gas is tho blast furnace, and on 
this principle Dr. Dorr designod his incinerator, whioh was 
erected at Wiesbaden. It consists simply of a shaft of 
fireproof masonry which is constantly filled with refuse. 
The air is forced into a front ohannel at tho bottom of the 
shaft and passes at a high velocity through the clinker, 
which is withdrawn at the front (Fig. 6). 

The refuse gasifier of Dorr was a badly constructed 
gas generator. In every shaft furnace, the air tends to rise 
along the walls while tho mass in the centre remains un¬ 
burnt. By foroing draught through the front ohannel the 
air escapes by tho shortest route. This means the draught 
ascends on tho front wall and does not affect the refuse 



Flo. 4 -Heenan- Froude Discharger. 
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at the roar of the furnaoe, thus leaving it in an imperfect 
•tate of oombnetion. 

The failure of thie vrae pored by Dr log. Meyer in a 
aeries of experiments oonauoted at Wiesbaden and Kiel, 
on deetruotora of the DSrr and Herberts type, the results 
of which are shown is Table I. (p. 388). It will be noticed 
that the composition of smoke gases of Dorr was fairly 
good'; the small excess of air provos that the oombustion 


because the ciinker easily adheres to a hot wall. Dr. Dorr 
considered that a firebrick wall with a cavity would 
obviato this difficulty. But this did not prove to be the 
case, as the temperature in the cavity could not be reduoed 
sufficiently. Thus the water-cooled jacket was intro¬ 
duced. 

Improved means for discharge were also attempted. 
The discharge in gas generators for coal is done mechanically 



Flu 5.—The Ddiv Incinerator. 


in the Dorr furnace left nothing to be desired. The | 
temperatures attained wore likewise favourable. If in 
face of this the resultant effect of the Dorr furnace 
amounted only to 41 per oent. against 66*5 per cent, in the 
Herbert* furnace, the reason for this may easily be found 
in the loss of unburnt coal in the clinker which amounts to 
40 per cent, with Doit’b against 10*8 per cent with Her- 
bortz’s fumaoe. This fact proves that with Dorr’s system 
the combustion only occurred in the front part of the shaft, 
while the refuse at the rear was removed in an unburnt 
state. 

The table shows other interesting features. Besides | 
the loss of unburnt coal, there are also losses by radiation 
and of hoat carried away with the clinker. However, 
it is obvious from these experiments that the amount 
of heat remaining in the clinker when drawn from the 
prate is a negligible quantity, thus proving that Humboldt 
m incorrect in his statement of the value of clinker heat 
for heating air which he claims to be the advantage of his 
system. The clinker heat in both systems is nearly 
equal and amounts only to 3*4 and 3*5 per cent respeor 
tively. 

The loss by radiation amounts in the Dorr furnace to 
15*6 j»cr cent., and in the Herberts furnace to 19*2 per 
cent. In both systems this loss could be reduced, although 
it is always an advantage in the shaft furnace to keep 
the heat more concentrated, and its radiating surfaces are 
much smaller than those in hearth furnaces. 

Recently the tendency has been to do away with the 
constructive failures of the D5rr furnace aud to borrow 
ideas from the blast furnace and the modern gas generator; 
particularly is this the oase as regards the circular shafts 
which can be oharged much more easily than rectangular j 
ones. The air is foroed in either centrally or, as in the 
blast furnace, radially through jets. 

Further, it had been neoeasary with the introduction 
of gasification of refuse to cod the walls of the furnace ! 


by a kind of eccentric which ejects the cinders continuou'Rly 
over the sides directly into wagons. It seems doubtful 
whether this device can be adopted in the same way 
for the discharge of refuse clinker. However, meanwhile 
a destructor had been constructed by Didier at Wiesbaden 
which had all these features of a cooled shaft and which 
performed the discharge by a knife-edge which cut off 
the clinker, removing it thus downwards without disturbing 
the service of the real gasifier in the upper part. 



Flo. fl.—-The Barmen Furnace. 
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Whether it is right to encourage a continuous gasifica¬ 
tion as is done in Didier’s furnaoe or to burn down periodi¬ 
cally several oharges remains to be proved. Eaon com¬ 
bustion of refuse shows three phases: the first is the 
evaporation of water and the heating of the refuse up to 
100® C., the seoond is the escape of products of distillation 
■op to 500® C., and the third is the gasification of the 
remaining carbon. Only the last process generates heat 
and produoes all heat including that for the formation of 
clinker. With the continuous gasification the danger 
is that the simultaneous evaporation of water withdraws 
too much heat from the hearth and a mean temperature 
results which suffices to gasify the refuse but which 
js probably insufficient to vitrify the clinker. For each 
charge it is simpler in practice first to evaporate the water 
and finally to burn the dried refuse, so that in the last 
phase of the process the full development of heat is not 
.influenced by any other process consuming heat. 

Meanwhile, the Hamburg management had noticed 
that in the charge of the Horsfall furnaces, lasting 1J hours, 
the second half of this period represented only a current 
of air passing principally through ashes. Therefore the 
furnace was charged hourly for experiment. The result 
•of this operation rcducod the cooling losses and the excess 
of air considerably. Five minutes after charging the 
maximum temperature, 1150° C. was reached, while it 
was formerly difficult to reach 1000° C. The method of 
operation in the Horsfall furnace, however, required too 
•many operators owing to the height (referring to Fig. 1) 
from the grate to the crown boing so low that the difficulty 
of uneven distribution of draught increased with tho 
increasing air pressure. 


deprives the furnaoe of heat to a certain extent; although 
recent styles of incinerators with a water-cooling jaoket 
have been more generally adopted because it is safer 
for the operation as the clinker does not adhere to the 
walls and is more radical. The loss of heat in shaft 
furnaces serving for tho gasification of ooal is approxi¬ 
mately 3 to 4 per cent.; on the other hand the effluent 
from the jackets may be used for feeding & boiler or 
other purposes. 

This furnace burnt successfully in permanent operation 
3i tons of refuse. The mean temperature was 1050° C.; 
the amount of CO* reached 18—20 per cent, after each 
charge. 

The principle of the Hamburg furnace was adopted 
by the City of Barmen, whero a similar furnace was 
designed, distinguished by a divided grate ; this has been 
tried in other places as well as in Hamburg. In 1903 
a furnace was built in Stockholm (Sweden) whioh deserves 
notice for its peculiarity. The r el use falls into a high 
shaft which is closed below by an oblique grate, from 
which the clinker cake is drawn on to a similar inclined 
preliminary grate in order to burn hero completely and to 
give off its gases through a preliminary chamber and 
openings in the partition wall into the combustion shaft 
proper. The practice of using tho heat of the hot olinker 
was likewise applied to tho Barmen furnaoe (Fig. 6). Hero 
also the proper combustion chamber is a high shaft which 
shows exactly the Hamburg feature; the feeding is done 
by a double" boll as in Hamburg, and the grate is also 
similar. In the front of this a preliminary grate is 
provided similar to the one previously used in Stockholm, 



Fla. 7—Humboldt System. 


A further increase of efficiency was accordingly only 
possible by means of a greater height of the crown, e.g. t 
vv shaft furnaces similar to a blast furnace. The result 
of this difficulty was the invention of a special type of 
furnace at Hamburg in 1904. For a grating a perforated 
iron sheet was chosen. Tho furnace itself was constructed 
in a rectangular form, the upper part of which was of a 
fustrum of a pyramid, and a double bell trap wm used 
for charging. In order to attain an equal distribution 
of refuse the oorners <rf the shaft wore oblique so that 
the plan was octagonal The hearth itself remained 
rectangular and was water-jacketed for cooling purposes. 
Against this the objection is often raised that water-cooling 


on to which the clinker cake is drawn after 20 minutes, 
so as to provide heat to the incoming air whioh is to serve 
as highly heated secondary draught for oombustion of CO 
formed in the furnace proper. As already stated, the 
amount of clinker-heat is very slight, and this furnace 
may work with it or without. It is immaterial whether 
the clinker is drawn on to the pre-grato after 20 minutes 
or whether it remains on it for 40 minutes. The system 
was recently introduced by tho City of Fiirth (Germany) 
and is designated as the Humboldt system (Fig. 7). 

The engineers of the Horsfall Co. have also followed 
the evolution of the Hamburg furnaces and have adopted 
its system of direct feeding and the perforated grate. 
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*o H**t praetiotlly from 1905 the old pre-drying hearth Here also the blast furnaoe hat shown the way. The air 

hat disappeared even in the English types. heaters were placed at the hottest point in the system, 

In the whole of these systems working with thin layers, that is in the combustion chamber, and so it is possible 
manual labour Ib necessary to distribute the refuse to attain temperatures of 350° C. in the oombnstion air. 
uniformly over the grateB, thus proving the advantage of The adherents of other systems have acknowledged the 
the shaft furnace which can be worked mechanically. importance of high air-heating. D6rr has calculated for 



Fla. 8.—Hamburg Furnace. 


In tho meantime the Hamburg furnace haB been further medium garbage of 15 per cent, water and 004 per cent, 
improved. Here especially it has been recognised that the residue, that with double the amount of air necessary for 
evaporation of water retards the ignition and thus tho good combustion, a temperature of only 1150° C. can bo 

combustion accordingly reduces the efficiency of tho obtained, whereas with air heated to 300° C. a tern- 

furnace. To counteract tho period of cooling the principle perature of 1530° C. is produced. Without this pre- 

of the blast furnaoe has been adopted, by wnich tho com- heating such refuse would probably no longer produce 

bustion air is previously heated. This has been done useful clinker and prc-hcating is of much more importance 

in some types by installing a superheater system by on wet refuse. 

meanB of boilers connected with the furnace. But as The most important results of air heating are quicker 
these boiler gases ought normally to have a maximum ignition, the accelerated combustion of the refuse and an 

temperature of 250° C. tho heat gradient is much too increase of the furnace efficiency. The Hamburg furnace 

small to attain an effective preheating. On the other of 14 so. yds. grate area consumes in 24 hours in a normal 

hand the whole benefit of heat is not obtained by tho average*37 tons and 44 tons of refuse at a maximum rate, 

boiler if wet or inferior refuse is consumed. In this par- The charging takes place at Hamburg by the double 
ticular case preliminary heating of the air is essential. bell trap (Fig. 8). Two cranes lift the body of the wagons 


Table I. 


Carbon 

Per cen- 

Carbon 

CO, 

Excess 

Temp. 

Heat 1 
given of! 1 

Heat 

l 

Effect j 

Lo»ee. 

XJnbumt 1 Heat of ! 

Radiation 

in dry 

tage of 

in cinder. 

in pas. 

of air. 

°c. 

cal. per i 

in cal. 

per cent.' 

material 

clinker. 

per cent. 

refuse, 
per cent. 

cellulose. 

per cent. 

per cent. 

per cent. 


m. 

per hour 

1 per m. 
j per hour 

In clinker, 
per cent. 

per cent. 


WlEfl DABX W (DARK SYST EM.) 


26-31 

0-93 

18-9 

11-0 

1-59 

940 

508 

1090 

53 

80-5 

83 

13*2 

25-89 

1-03 

16-4 

14-4 

1-27 

395 

502 

1330 

38 

36-0 

3-2 

22-8 

26-37 

1-88 

19-3 

12-2 

1-46 

870 

485 

1200 ' 

40-5 

43-0 

3-4 

13-1 

22-42 

M2 

16-5 

12-6 

148 

895 

410 

960 

43 

41-0 

3-65 

12-3 

25-9 

Ml 

21-0 

13-6 

1-84 

830 

345 

1113 

31 

49-5 

3-4 

16-1 

26-57 

1-22 

194 

11*0 

1-59 

855 

423 

! 

1090 

, 39 

42-0 

3-3 

15-7 







Average 

41 

40-0 

3-4 j 

154 

—. • ■ 


Km ( Herb erts 8reran.) 


15-76 

11-85 

5-88 

10-8 

142 

745 

2520 

3980 

684 

134 

8-5 

194 

14-81 

12-78 

3-7 

121 

147 

830 

1 2860 

4040 

714 

8-2 

34 

17-5 

iei 

4-26 

407 

14-1 

ISO 

870 

1 2426 

3720 

65-2 

10-3 

34 

20-7 







Average 


W-5 

108 

8-5 

19-2 
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Table II. 



System. 

Horsfall. 

Dfirr. 

r 

Herberts. 

| Humboldt. 

Hoe nan 

Hamburg. 


City. 

Hamburg 

(old). 

ZUrich. 

Wiesbaden. 

Frankfurt. 

FUrth. 

i ■ 

, Milwaukee, i 

1 ! 

Hsmbur* 

(new). 

Bine of plant . 

30 cells 

12 cells 

0 furnaces 




12 furnaces 

Total daily capacity in tons 

180 

120 

108 

180 

53 

225 

500 

Initial cost \ 

Total £ 

24,000 

28,250 

17,750 - 

80,000 

6000 + 

2500 

45,000 

57,000 

i 

Total per ton of £ 
daily capacity 

133-5 

235 

104 

382-5 

142-5 

200 

115 

Actual daily capacity in tons .. 

170 

68 

55 

150 

10 

39 | 

174 

825 

Actual annual capacity in tons 

63,000 

20,000 

17,000 

40.500 

5000 

12,000 i 

54,000 

100,000 

Cost of operation .£ 

Do. per ton of actual capacity 

3950 

5875 

2400 

7700 

7830 

1050 

13,250 

980 

Cost of oper 
per cent, ii 
fund. 

shillings 
ation, including 10 
itercst and sinking 

2-25 

3-85 

2-80 

3-30 

3-15 

2-75 

490 

1-98 


8350 

0700 

4175 

14,000 

1533 

2400 

17,750 

155 

Per ton of refuse.shillings 

315 

0-70 

4-90 

0-30 

6-15 

4-00 

0-55 

310 


Table III. 


System. 

City. 

Grate area 

8<|. metres. 

Max. capacity per cell 
per day. Kilos. 

Capacity per hour per 
sq. m. of grate. 

Horsfall 

1 

Hamburg 

Zurich 

Brussels 

2-75 

1-89 

2*5 

5000 

8750 

10,000 

f 70 
\ 138 

1 220 

133 

183 


Milwaukee 

2-5 

4 cells 80,000 

335 

Hecnan 

Dublin 

2-7 

2 X 3 100,000 

200 


Cheltenham 

2-7 

4 60,000 

235 


Vancouver 

3-0 

3 55,000 

255 


Coventry 

2-7 

3 75,000 

385 


Flume 

1-25 


345-75 


Brtinu 

1-25 

7 00,780 

325 

Herbertz 

Kiel 

0-94 

; 0 60,000 

445 


Frankfurt 

M 

4 30,00(1 

285 



2-2 

| 2 50,000 

480 

Humboldt 

FUrth 

1-5 

1 27.500 

720 

D6rr 

Wiesbaden 

10 

i 19,500 

815 

Hamburg 

Hamburg 

i 

44,000 

1530 


in which the refuse is collected and dump the contents 
on a largo platform whence the refuse is conveyed in 
wheelbarrows to a feeding stage adjoining the platform. 
At first the circular trough betwoen the exterior bell 
and the hopper-shaped opening of the furnace is filled. 
By lifting the bell the refuse drops into the funnel and the 
outer boll is closed. The innor bell is then raised and the 
refuse falls on to the grate so that the furnace is never 
actually open. The charging by hand was retained hero 
on account of the existing haulage method, and a further 
reason was that Hamburg would not abandon this system 
as shells and other exnlosive matter have frequently been 
found in the waste and accidents have occurred. A third 
reason was the extremely varying composition of the 
Hamburg garbage, in which big pieces exist up to 1 yard 
long, which would require large buckets. Experiments 
with such a construction had but unfavourable results. 

However, there is no reason to continue the charging 
by the double bell method, which is used exclusively in 
the blast-furnace with bucket feeding, or to empty the 
wagon-bodies directly into the mouth of the bell as it is 
done with the Ochsner svstera (see Fig. 7). 

The Hamburg plant is at present not in a position 
to sell steam or electric power like other inoinerator 
plants. Still a considerable revenue appears in the 
annual reports from the sale of tho slag, which has proved 
to be valuable as a substitute for gravel in mixing concrete 
or as a filling material for road construction and covering old 
dumping grounds. 

A concise idea of the costs and efficiency of the various 
types can be obtained from Tables II. and 111. 


From the above it will be seen clearly that an incinerator 
should bo of the simplest and most efficient type, and of the 
lowest cost, which is without doubt that of the shaft 
furnace. 


Liverpool Section. 


Heeling held at the U niter sily on Wednesday, January 28(3, 
1914. 


PROF. X. 0. 0. BALY IN THE CHAO. 


COAL AND THE CHEMI8TRY OF ITS CARBONISA. 

TION. 

BY JOHN HAROXB, M.BO., PH.D. X.INST.H.E. 

Very little is known of the chemicel composition of the 
vsHoub constituents of coals though some progress has been 
made by various workers in separating them by the 
solvent action of pyridine, as discovered by Professor P. 
Bedson. Some coals, snoh as anthracite, semi-anthracite, 
and steam coals, yield very little pyridine-soluble matter, 
neither do brown coals nor oannels yield very much, 
but some bituminous coals give as muoh as 40 per oent. 
extract. The utility of the pyridine extraction method ie 
however impaired by tile facts that the ultimate chemical 
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analyses of the soluble and insoluble portions from the 
same bituminous coal differ very little, and that, up to now, 
all the fractions contain more nitrogen than the original 
coal, indicating that some pyridine, in spite of all the 
precautions employed to reraovo it, has been retained by 
the coal substances. By the usual Soxhlet method the 
quantity slowly dissolved by pyridine is large at first, 
then more is dissolved very slowly indeed. An extraction 
usually extends ovor two weeks at least. 

The author has lately found that a better method is to 
take a small quantity of the finely powdered coal (passing 
through 120 mesh sieve), say about one gram, add 150 
gramB of pyridine, seal in a strong glass tube and heat 
to about 160-180° C. for twenty-four hours. By this 
method more extract is obtained in twenty-four hours 
than by the usual method in months. 

The chemists at the Government Experimental Station 
at Eskmeals have found that the inflammability of coal- 
dust is in nrojiortion to the quantity soluble in pyridine. 
The French Government chemists, however, have found 
that, for French coals at least, this relation does not 
-apply. The author has found that cnnncl coal contains 
very much less soluble in pyridine than ordinary bituminous 
coals, e.g. , by the Soxhlet method. Old Koundwood canncl 
yields 15$ ]»er cent, and Lancashire Arlov coal 22$ per 
cent., vet there is no doubt whatever that the canncl 
■dust is far more inflammable than the dust of tho Arley 
coal, each of the same degree of fineness. It was found, 
however, that Arley coal dust, which gave only 22$ per 
cent, soluble in pyridine by two weeks' extraction in the 
•Soxhlet, gave 40$ per cent, soluble in pyridine by tho 
sealed tube method. 150 grains of a different sample of 
Arley coal, but taken from tho same mine, was extracted 
first, bv chloroform and then by several portions of pyridine, 
boiling up in each case for a long time until only a trace 
of soluble matter was obtained. A portion of the residue 
was then taken and heated in a sealed tube for thirty-four 
hours at 161—180’ (', and the residue from this heated with 
a fresh portion of pyridine for twenty-four hours at 160— 
180°C with tho billowing results, stated on the dry .and 
ash-free substance:— 


Some of these fractions were saturated with ohlorine, after 
removal of pyridine, etc., in a ourrent of inert gas at 160° C., 
and the increase in weight is stated below. Chlorine 
and hydrochloric acid were removed in vacuo over sodium 
hydroxide. 

Increase in weight, per cent., Fraction B, 74*4 ; C 64-4 ; 
E55-7; F31; H 64-2. 

A considerable number of experiments have boen made 
on the action of chlorine at high temperatures. CH,C1, 
C’HjC 1 4 , CHC1„ CC1 4 and C a Cl e in considerable quantities 
w r ere obtained, but further experiments are being made 
which will be reported later. 

The fact that pyridine dissolves the so-called resin bodies 
so very slowly and dissolves much more with tho slight 
increase in temjxTaturo by the sealed tube method, shows 
that this is not a case of ordinary solution. The extract 
once obtained is quite readily soluble in pyridine and gives 
a thick, viscid, tar-like mass, and that it is not “ absorbed ” 
by the insoluble portion of coal is shown by examination 
of thin sections winch show the resinous bands and nodules 
to be soparato from the general matrix. 

There appears to be some kind of simplification in the 
constitution of the constituents which yield the pyridine 
soluble matter, a process similar to depolymerisation and 
due to the action of pyridine and heat. This is similar 
to the behaviour of many ordinary resins which arc only 
soluble in certain solvents after they have been heated 
A at moderately high temperatures for somo time. Clark 
and Wheeler* have shown that the pyridine extract from 
silkstone coal can bo separated into two fractions bv the 
solvent action of chloroform, and tho author has found 
that this is t.ho case with the pyridine extract from Alley 
coat also. The solution by chloroform is an extremely slow 
process and requires about two weeks to make the ex¬ 
traction complete. This points to oither absorption or 
dopolymorisation. 

An interesting point is that this chloroform soluble 
portion does not appear to be in the original coal as such. 
There is some portion of Arley coal soluble in chloroform 
and the quantity seems to vary very much with coal 
•Trans. I'hem. Sue 1913, 1705. 


100 parts Ariey Coal 


3*9 pts. soluble 
In chloroform. 
(A) 


18-1 pts. soluble 
In pyridine. 

<I» 


78 pts. Insoluble 
In pyridine 
(Soxhlet method). 
<K> | 

j 


6-7 pts. soluble 1M pts. insol- 9-2 pts soluble in pyridine 
in chloroform, ublo m chlorotorm. scaled tube 

(C) (l>) 34 hours at 160—180 1 1'. 

(F) 


1-3 pts. soluble in 

pyridine 24 hours 07-5 Residue 
at 160°- 180 ’C. (H) 

<«) 


Table allowing change* during the aejm ration of ailkstone coal fraction# by Clark and Wheeler. 




A 

11 

(' • 

1) 

Average 


E 

V 

Average I 

Dlff. 

All calculated on ash ami 1 


80 nK ! 
insoluble i 

20 pts ■ of 80 pts. 

DifT. 



uf 12 pts. , 

moist ure-tree coals. 

1(H) pts. 

soluble In 1 

H. 20 pts. 

+ 

12 pts. C 

» pts. C 

of E, 8 

4- 



original 

In ' 

pyrkiku). j 

| 

C (should 

nr 

Insoluble 

insoluble ! 

pts. of F i 

or 



coal. 

pyridine. 

1 

equal A). 


in t!HCl s 

In ('lieu.; 

(should ; 
equal C). 


Proximate \ 

Volatile matter ! 

30-73 i 

34-00 

55 24 

3902 ! 

+ j 

2-29 I 

31-88 

77-33 

5006 

618 

Analysis l F1)ied c „, K)n 

| 63-27 

05 04 

44-70 

60 98 i 

2-s» 

68-12 | 

22-07 

49'94 

518 


r Carbon . 

8292 

80-81 

82-89 

81-20 1 

1-66 

77-32 

85-33 | 

80-02 

2-37 ' 


Hydrogen . 

5 58 

1 r.-23 

7-14 

5-01 

•03 

514 

7-08 

5-91 

1-23 

I'ltfmate" 
Analysis * 

Oxygen ....... 

8-45 

| 10-10 

6-62 

0-64 

+ 

1-19 

14-20 

4-50 

10-38 | 

3-76 


Nitrogen . 

131 

; *n 

1-91 

209 

•74 

2-07 

1-71 

1-92 

•01 


[.Sulphur . 

1-70 

1-42 

144 

1*42 

•28 

1-21 

1-82 

1-25 

■19 
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“e? 6 Ia experiment it was as 

““°k“ but 8““™% it did not wooed 1* 

Pf. r “ nt »ubeUnce contained no sulphur and no 
* •My*, hydrogen, 8 §1 per cent, 
Thl 'ii- 2 P? a “ t "« x y* #n > 7-27 per oent. 

,j“!» P 0 ^™ dissolved out of the pyridine eitraot by 
nvridirm IL'™ 8 , ™ther more than one-third of the total 
SShS^m*’ “ d J material contained nitrogen and 
sulphur as well as oarbon, hydrogen, and oxygen. 

- I “, th ( e b y Cta* and WSeeler results of extraction 
of ailkstone coal (Altoffs CoUiery) by pyridine, and sub¬ 
sequent action of chloroform on the exZt o“toined 
are given with analyses of tho various fractions. From 
■their figures it is evident that all fractions contain more 

tinnT"* than , the on « ina ! coal - and it apjiears on calcula¬ 
tion that pyridine amounting to4por cent, on the coal taken 
liaa been retained by the fractions. Examination of 

,T,’i r T- a ]?° ,llowa ( aHallm ing tho analyses to bo 
correct) that m tho extraction by pyridine and subsoquentlv 
by chloroform a considerable quantity of oxygon has boon 
absorbed and some sulphur lost. 

These figures show that 

(1) 100 parts of coal have retained slightly more than 

4 per cent, of pyridine. ‘ 

(2) Oxidation has occurred in both extractions, but 
especially with chloroform, whero tho oxygen has increased 
by nearly BO per cent. 

Tnere is loss of sulphur in both extractions. 

It might be gathered from the c figures that the absorp 
tion of oxygen is an essential feature in the solution of 
these constituents by pyridine and chloroform, but the 
fact that more is dissolved by treatment in a soaled tube 
m absence of air proves that this is not so. 

The fact that pyridine is retained liy the fractions even 
after heating in vacuo at 10T for several days has been 
proved by heating a portion of pyridino extract in a 
current of nitrogen at 150° C. The gas which oamc off 
contained pyridino, and was passed through H.SO,. which 
was distilled later with potash and tho distillate titrated. 

J his experiment showed tho prosonee of 3-7 por cent, 
of pyridino in the material. Later experiments have 
shown that tho portion insoluble in pyridine contained 
pyridino after heating in vacuo for several days at 100° 0, 
and it has been found much more difficult to remove all 
the pyridino from the insoluble than from the soluble 
a raotions. 

The coking property. 

Not every coal givos a satisfactory coko on carbonisa¬ 
tion. A coal which will coke must contain a certain 
minimum quantity of bituminous matter, Coals like 
anthracite and semi-anthracite do not coke nor do the 
tertiary coals—lignites and brown coals. The coals 
selected for making metallurgical coke contain sufficient 
bituminous matter to fuse on heating to a few decrees 
above 310” U Tho mass of washed coal is converted 
on Heating to a pasty mass, from which, on further heating, 
the volatile matters distil, leaving a fixed carbonaceous 
residue which beoomos harder and stronger the higher 
the temperature employed because volatile hydrocarbons 
: wt b “Position of carbon, in proportion 
te the temperature of tfio solid material through which 
these volatile hydrocarbons havo to pass. With very 
produot iB h “ d and win w,thBtand 
It appears that the ooking properties of coals must be 

httlXrtbe 00 “P ounda o{ H. <>, N, and S, about which 
1 ttle further is known than that they melt at about 320° C. 

Anderson and Roberts* showed that coals of the Clyde 

nS be fSiV°Sf n L at 310 ° C ftnd melted fairly com- 
plotely at 3-0 C. The best coking coals melted at "317° C. 
ihe older coals coked, tho newer ones did not. 


Non-coking. 

Semi-coking 
Coking. 


Carbon. 


Hydrogen. 


82-65 

8316 

85-41 


Oxygen, 

etc. 


101 

8-08 

7-22 


Coking 

power. 


3- 0 

4- 1 
13-5 


* See this Journal, 1898,1013—1020. 


It is not poanble to tell from the ultimate analvaia 
of a coal whether it will ooke, but it is often found possible 
to say that it will nof coke. Cases are known ofcoala 
t e ^ a T y “ e ,* ame “lton»to ohsmioal composition some 
of which ooked qmte well and the others not at all. An 
emential part of the process of ooking takes place between 
a ? d 400 c ; oolun 8 t>oal is carbonised below 
400 then powdered and heated to very high tempera- 
tores such as are employed in metallurgical ooke ovens, 
there is no sign of sticking togother of the partioles. It is 
generally behoved that it is the quantity of the so-called 
rosinouB constituents in coal whioh determines its ooking 
or non-coking property. Aooording to Anderaon this 
has been proved to be wrong, but on what evidence is not 
clear. A study of his papers reveals no facts supporting 
this conclusion. rr ^ 

^Some of t he fundamental facts about tho coking property 

1. The coking property in some cpals is destroyed by 
exposure to air, and oven in more strongly coking coals 
it ib sensibly diminished. 

2. The coking property in Bomo coals is destroyed, in 
othera weakened and in some not affoctod by boilimr 
with dilute caustic potash.* 

3. Heating in a current of inert gas at 300° C. forBeveral 
hours destroys tho coking power of some coals and weakens 
it in all coking coals. The strongly coking coals, however, 
retain sufficient to coke when strongly heatod. 

Anderson and Roberts conclude, and Professor V. B. 
Lewes agrees, that on these facts strongly coking coals, 
in addition to the so-called resin bodies, oontain a class 
of substances whioh arc not soluble in alkali, do not 
oxidise in warm air and do not decompose or volatilise 
at 300 ,J C., and that substances of this class melt on strongly 
heating and yield enough luting material to form coke, 
lhey call tho substances of this class tho “ hydrocarbon 
bodies. Tho assumption or deduction of the existence 
of a class of compounds in coal called hydrocarbons, on 
sucih evj^enec, is nut, in the author’s view, justifiable and 
they must be omitted from the constituents of ooala. 
(Hydrocarbons havo been found only in more traces in 
coals.) 

Tho phenomena described above would he observed if the 
so-called resin and other bodies on slow heating, etc., 
decomposed and yielded, amongst other produots, a 
smaller quantity of a substance which was fusible at 
higher temperature, and this is what the author has 
found does actually take plaoe. The true coking coals 
oontain sufficient rosin-like bodies to yield, after heating 
at about 300° 0., sufficient fusible material to form coke 
when heated to 320° C. or above. While the feebly ooking 
coals on heating, otc., gavo the samo kind and proportion 
of fusible bodies, the quantity was not sufficient to melt 
or render liquid the whole of the material and so ooke 
could not he formed. 

A sample of Arley coal extracted with chloroform gave 
1*2 per cent, soluble; on heating anothor portion of the 
coal to 230”C. in inort gas for five hours it gave on extraction 
1*4 per cent, soluble in chloroform. A third portion, 
heated for five hoursat270°i:., gavo on extraction 7*B per 
cent, soluble in chloroform. A fourth portion was alter¬ 
nately heatod to 330®—340” C. in inert gas, and extracted 
with chloroform five times; the total timo of heating was 
twenty-two hours, and the total of tho chloroform extracts 
amdlmted to 8J por oent. on the original ooal. It is 
evident that a subtle change starts in Arley coal at about 
2S0” C. and at 270° U. it is very marked, although tho eoai 
is changed very slightly in appearance and no permanent 
gas appears to bo evolved. Experiments were made to 
ascertain which part of the coal gave rise to these produots 
soluble in chloroform. Pyridine extract after heating 
to 340” C. gave 8*2 per oent., and pyridine residue after 
similar treatment gave 1*6 per oent. It is therefore evident 
that both constituents give rise to the products. 

Nitrogen in coal. 

There is evidenoe to show that nitrogen oocuis in coa I 
combined in two or more essentially different ways. A 
small quantity of the total is given off as ammonia on 

* Anderson and Roberta, lae. at. 
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carbonisation, whilst half of it remains in the coke, indicat¬ 
ing that it occurs in coal combined in at least two different 
ways and probably more. 

It has been observed that in some coals the amount of 
nitrogen estimated by the Kjeldahl method is a mere trace, 
when a Dumas estimation reveals the fact that there is 
about 2 per cent. In other coals the two methods show 
exactly the same amount, showing that the nitrogen is not 
held in a similar way in all coals. It has been further 
observed that when some coals are mixed with caustic 
soda and ignited much less nitrogen remains fixed in the 
residue after carbonisation than in the residue of the 
untreated coal, and, on the contrary, it has been observed 
that other coals, when treated in a similar way with caustic 
soda, etc., had more of their nitrogen fixed than when 
heated alone. 

Some of the fixed nitrogen can be converted into 
ammonia by passing hydrogen over the red-hot coke, 
but the only practical method hitherto devised of increasing 
the yield of ammonia is to burn the coke while keeping the 
temperature as low as possible, as in the Mond producers. 

The nitrogen which comes off as ammonia on the car¬ 
bonisation qf coal probably exists in side-chain groups 
whilst that which remains fixed in the coke probably occurs 
in ring compounds, the ring part being stable at a red 
boat. 

Over twenty years ago R. J. Friswell discovered that by J 
acting on powdered coal with nitric acid of about 50 per 
cent, strength, a complex organic acid or acids wore ob¬ 
tained, which decomposed sodium carbonate with evolution 
of carbon dioxide. These bodies, which were later called 
the coal acids by Anderson, are insoluble in water con¬ 
taining much mineral acid but in pure water or dilute alkali 
or dilute acid they are Boluble, giving an ink-like solution. 
The solid coal acids on heating with'zinc dust gave hydrogen, 
cyanogen, and a small quantity of aqueous distillate, 
smelling of ammonia and pyridine and containing hydro¬ 
cyanic acid (Friswell). 

Anderson worked on compounds, mado from vory differ¬ 
ent kinds of coals by treating with nitric acid, and found 
that the resulting coal acids had about the same ultimate 
chemical composition. It seemed probable that the 
nitric acid oxidised all the side-chains, giving COOH 
groups attached to a nitrogen ring complex. To test this 
the author oxidised some Arley coal with fuming sulphuric 
acid (so as to keep nitrogen containing icagents out of 
the experiments! and obtained similar compounds to those 
got by Friswell and by Anderson. The solid purified 
coal acid was mixed with caustic soda and heated. A 
gas smelling like charred albumen or bone was obtained, 
and the same was obtained several times on repeating 
the experiment with fresh quantities of coal. This would 
appear to indicate that coal contains nitrogen in the 
form of a ring complex, which on oxidation with fuming 
sulphuric acid is converted into a carboxylic acridine. 

The old and modern Coalite processes were described 
by the author. In the modern process the ooal is car¬ 
bonised at about 650° C. with the result that the fuel is not 
so friable. The yield of sulphate is raised from 12 lb. 
to 28 lb., the tar is reduced to 18 gallons and the gas 
increased to 8,500 cubic feet per ton of an average bitumin¬ 
ous ooal. Ho also referred to low temperature carbonisa¬ 
tion in vacuo, and pointed out that as much as 80 to 100 
gallons of coal oils were obtainable from certain cannel 
coals by this process, a considerabe portion of which 
could bo converted into petrol (8 to 10 gallons) and a 
large proportion of the remainder into oils suitablo for 
use in Diesel engines. Another low temperature car¬ 



t' None of these processes was intended to replace either 
gas-works practice or the metallurgical coke ovens, and 
the author questions whether, in view of the demand for a 
smokeless fuel and the great advance in the value of 
petrol and oil suitable lor Diesel engines, the modern 
gas-works practice of obtaining as much gas as possible 
per ton of coal had not been overdone, ana the old lower 
temperature carbonisation was not more suitable to 
present needs. 

As regards metallurgical coke it was also a question 
whether this could not be produced in two stages* viz.:— 


(1) Carbonisation at a sufficiently low temperature 
to preserve the valuable light oils and give rich gas, and 
(2) High temperature carbonisation to give the finished 
hard coke and poor gas. 

Both the gas-works manager and the coke-oven manager 
could learn from the study of big gob-fires lhat, under 
certain conditions, it was not a question of how difficult 
it was to heat up coal, but how difficult it was to prevent it 
heating up spontaneously. Also that a gob-fire could give 
a beautiful hard coke with ooal which no existing coke- 
oven process could coke at all. 

Practically any bituminous coal could be coked in 
favourable circumstances, but ordinary coke-oven processes 
did not give these favourable conditions. 


Meeting held at the University on Wednesday, February 25/A, 
1914. 


rROF. K. C. C. BALY, F.R.8., IN THE CHAIR. 


PREDICTION AND INVENTION IN CHEMISTRY, 

BY H. E. POTTS, M.SC., CHARTERED PATENT AGENT. 

This paper deals with the antithesis between prediction 
and invention in chemistry ; first, the nature of invention, 
and second, the possibility of prediction. For this purpose 
wo must consider the manner in which modern chemical 
technology evolves and differentiate this evolution in 
order to display two distinct types of factors which con¬ 
tribute to it. One of these types includes continuous 

S rovements Buch as may result from tho exercise of 
ed workmanship or good judgment, from the satis¬ 
faction of local requirements, or from tho dictates of 
convenience or necessity. The other of these types 
inoludos what are denoted “ inventions.” An invention 
represents a discontinuous advance, a sudden change, 
evon though it may be a small one. Such a discontinuous 
technological variation may result from a fortunate acci¬ 
dent, from careful experiment, from keen observation, 
from a happy thought, or from the concentration of an 
intellect far more powerful than the average. Any of 
these causes may give birth to an improvement which 
somehow differs from tho other type of improvement 
arising from skilled workmanship, and we may express 
this difference by saying that discontinuous improvement 
is an invention. 

Technology may advance by improvements in degree, 
which are not inventions, and by improvements in kind, 
which are inventions, but this sentenco would give an 
erroneous impression if read apart from what follows. 

An American authority, Professor Robinson, has 
expressed tho difference by saying that an invention 
involves the exercise *of the creative, as opposed to tho 
imitative, faculties of the mind. This is well put, but it 
does not take us much further, since it calls for a definition 
of the word creative.” 

From the legal point of view an invention is an 
advance in technology which is capable of forming the 
subject-matter for a patent. For over a century it haa 
been recognised that the principle upon which the Crown 
grant* patents resembles that of an ordinary contract. 
The inventor comes forward with an invention and puts 
the public in full possession of it. In return, the Crown 
grants him a monopoly of its exercise for the term of 
fourteen years. 

There are certain conditions attached to the contract. 
If the inventor is to receive a reward he must give the public 
a real something which was not before in their possession, 
and that something must be useful to the public. It is not 
every improvement in technology which can form the 
subject-matter of a patent, since if this were so industrial 
advanee would be unduly hampered, because people 
would be prevented from making the slightest modification 
in what they had been doing previously. For instance, 
it would have been ridioulous if, by means of the Patent 
Law, manufacturers could have been prevented from 
using plantation rubber for the various purposes for 
which they had previously used Para rubber, oven though 
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it« substitution might effect an improvement in the direc* 
tion of reducing expense. Clearly, therefore, in granting 
and in upholding patents the law must draw a distinction 
somewhere between the various kinds of improvements. 
In this way, we may assume that there is a possibility of 
discriminating by considering industrial advanoe as made 
up of improvements belonging to either the continuous or 
discontinuous type. 

It is often difficult to draw any such sharp distinction 
between these antithetic types. This may be illustrated 
by one or two parallel cases in chemistry. For example, 
how are wo to draw a definite lino betwoon acids and 
bases in presence of the class of amphoteric substances, 
which form a perfect and uninterrupted transition from 
aoids to bases? Similarly, in spite of tho wide difference 
between them, the aliphatic and aromatio bodies are 
linked bv the hydro-aromatic compounds and the various 
I>olymctnylcno rin^s. Again, there is the transition from 
a typical crystalloid such as salt to a typical colloid such 
as gold hydrosol through solutions of substances possessing 
a very high molecular weight and lying upon tno border 
line. 

Tho same tendency may bo found in nearly all scientific 
investigation. As Pater woll remarked :—“ Tho sciences 
of observation . . . reveal types of lifo evanescing 
into each other by inexpressible refinements of chango. 
Things pass into their oppositos by accumulation of 
undefinable qualities.” 

From a chemical point of view these cases on the border 
lino are of groat theoretical interest and do not present 
serious difficulties. We content ourselves by saying that 
an amino acid, for instance, is an amphoteric substance, 
and we thus create a third class intermediate botweon 
acids and bases. 

In legal matters this easy solution is impracticable. 
When invoked to decide the validity of a patent, tho law 
must hold that it is either valid or invalid, and no inter¬ 
mediate decision is normally possible. Hence, for logal 
purposes, it is necessary to throw considerable emphasis 
upon distinctions such as those I have mentioned above, 
in order to give us some oritorion which will enable the 
dividing lino to be drawn. While, therefore, in tho 
abstract it may be true enough that all differences are 
differences of dogreo, that is, continuous, and not of kind, 
that is discontinuous, it is as well to boar in mind a frag¬ 
ment on “ Differences ” in Butler’s Note Books, in which 
ho says :—“ This in theory ; but in practice it would get 
us into such a mosB that we had hotter go on talking of 
differences of kind as well as degroo.” In what follows, 
therefore, I will assumo that it is essential for legal pur¬ 
poses to mark out two different classes of improvements 
which must be kept mentally distinct from one another 
as far as possible. 

We will assume that the improvement in question is 
new, in the sense of being different from what has gone 
before. Extremely subtle points may arise in this oon- 
noction which are outside the scope of the present paper ; 
it will be sufficient to give two examples. 

The American case Libbey v. The Mount Washington 
tilaaa Co. dealt with an invention arising out of an old 
process of making articles of glass-ware of a ruby oolour 
from a well-known glass mixture containing gold, from 
which mixture a ruby colour used to bo obtained by 
reheating the glass. ' 

The patentee discovered that if portions only of the 
glass wore reheated it was possible to obtain an artiole 
exhibiting both amber and gold colours to any desired 
extent. It was shown that accidents had taken plaoe 
previously in preparing the ruby glass so that occasionally 
portions remained of an amber oolour; in these cases 
however the articles were spoilt and no one thought of 
utilising them. Under these circumstances such spoilt 
articles accidentally produced and rejected wero not 
anticipations of commercial produota of great beauty, 
prepared according to the reasoned application of the 
process of reheating in parts. 

For another example we may turn to the litigation 
involving the Flour Oxidising Processes. It had long 
been known that Sour was bleaohed naturally on prolonged 
storage with exposure to air, but Andrews showed that 
rapid and satisfactory results could be attained artificially 


by subjecting the flour to the aotlon of air containing small 
quantities of nitrogen peroxide. 

It was argued tbit this proooss was anticipated by a 
previous patent which had unauoceesfulty proposed to 
bleach flour artificially by subjecting it to the aotlon of an 
electric discharge. Now it is well known that nitrogen 
peroxide can be produoed from air by sparking. 

This contention however was unsuccessful because 
nitrogen peroxide is only produced to any appreciable 
extent by a spark discharge in contra-distinotion to a 
brush or a silent discharge, both of which produoe ozone. 
The previous patentee did not state that a spark discharge 
rathor than a brush discharge was to be employed and 
therefore he did not give information leading to the 
essential condition for practical success, namely, that 
bleaching must be effected by nitrugen peroxido instead 
of ozone. 

Unless thoreforo the previous patentee could prove 
that he actually had used his apparatus so as to give a 
spark discharge rathor than a brush discharge, he had not 
anticipated Andrews. He was unable to bring suoh 
evidence and therefore Andrews’ patent for bleaohing by 
tho use of nitrogen peroxido was held to be not anticipated 
by a previous apparatus whioh might have been used so as 
to aohievo this objoot. 

How are wo to dotormine whether an improvement whioh 
differs qualitatively from what has gone before, differs 
sufficiently to justify us in terming it an invention! 
Seeing that invention involves a certain discontinuity, 
in many chemical cases wo can arrive at some estimate 
as to whether suoh discontinuity exists, by examining 
whethor it would liavo been possible to prodiot the Im¬ 
provement or its rosnlt beforehand, without making 
experiments. 

In many chomical cases prediction and want of invention 
are synonymous terms but there are other eases to whioh 
this does not seem to apply at all. In mechanical oases 
Beem8 usually quite inapplicable. Moreover every¬ 
thing depends upon the exact use wo make of the term 
prediction. 

A chemical industrial procoss obeys certain laws and 
it will not usually bo an invention to modify or improve 
a process by the mere application of well-known chemical 
laws. For this purpose, we will take a number of these 
laws, giving a parallel series of examples of unpatontable, 
and of patentable inventions. 

(1) Ono of the simplest examples is the additive law 
according to whioh tho properties of a mixture of A+B 
oan bo predioted from a knowledge of tho properties of 
tho separate constituents A and B. Some time ago it 
oocurred to me that in view of the difference in prioe, it 
might be worth while to make oruoibloa of a mixture 
of platinum and gold, thus obtaining a metal which would 
be choapor than platinum but yet stronger than gold. 

Now assuming that it is known to manufacture alloys 
of platinum and gold, it may bo said that there is no 
invention in making oruciblos of suoh an alloy sinoe the 
properties of suoh cruoiblea would at onoe be predioted 
from the additive law. 

Wo might generalise this statement by saying that 
in oases where the law of continuity applies, there is generally 
no invention in interpolating between known Omits or 
extrapolating beyond known-limits, even though no one 
h«M previously done precisely the same thing before, 
providod that no unexpected result is produced. 

(2) Again in many oases there Is no invention in simply 
applying the law of mast action to a ohemioal reaction. 
Suppose that a manufacturer is preparing the ester of an 
expensive organio acid with a certain alcohol If Jim 
price of the alcohol suddenly rises there will be nIn¬ 
vention in applying the law of mass aetion by uain^n 
exoess of acid so as to reduce the loss of aloohol at the 
expense of the acid which has now become cheaper. This 
result oould have been predicted beforehand and the 
process it olearly not patentable. 

Similar considerations apply in lixlviation whore the 
amount of substance extracted, e.g., sugar from bane, will 
depend on the prioe of fuel and the maximum theoretical 
efficiency of extraction will not be the most profitable. 
This, however, it usually a matter of business judgment 
not of invention. 
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(3) There are certain laws in connection with reaction 
velocity. It is generally known that the reaction velocity 
rises rapidly with increase of temperature and therefore 
no invention is involved in simply performing a reaotion at 
a higher temperature; in normal cases the temperature 
chosen may bo a matter of convenience depending upon the 
balance between the cost of fuel and the advantages gained 
by a high reaction velocity. In the absence of com¬ 
plicating factors therefore the application of this law 
w not invention even though it means that a manufacturer 
is doing something which may never have been done 
before. 

(4) U Chatelicr's principle tells us that if the substances 
produced by a reaction occupy a smaller volume than the 
reacting Bubstances themselves, the equilibrium wall 
b3 shifted by pressure so as to produce more of the 
reaction-products. In connection with the condensation of 
isoprene to rubber, it occurred to mo some time ago that 
the reaction would certainly be facilitated by pressure, 
but it may be taken as quite clear that tho mere suggestion 
to raise the pressure is not patentable since the result 
is capablo of prediction offhand. If a definite range of 
pressure were found by experiment within which a valuable 
result was obtained, the ease would be different. 

(5) Finally we have the periodic law , though predictions 
basod upon this must be applied with caution. Shaking 
broadly, however, we may say that in the absence of 
special results there is no invention in substituting potash 
for soda or strontium for barium, etc. 

I will now give examples in which tho above laws aro 
found to exhibit anomalies which would justify the grant 
of patents thereon. 

(1) It is clear that the additive law doos not hold for 
certain properties. For example the first person who 
discovered a useful eutectic might have made a valuable 
invention, although, at present this phenomenon of 
depression of the melting point is comprehended under 
another well known law. In eases where the additive law 
is not obeyed and an unexpected result is produced, the 
improvement will probably be an invention. For example, 
in the leading case of Muntz v. Foster, a patent was upheld 
for a sheathing for ships’ bottoms composed of 00 parts 
of copper to 40 parts of zinc both in a ver\ pure condition. 
As a result of thiB particular selection of proportions, it 
was found by exhaustive experiments that the metal could 
bo rollod hot and especially that it oxidised just sufficiently 
to prevent the growth of barnacles and yet not sufficiently 
to cause rapid deterioration. Of course this result was 
very valuable, since if pure copper is used corrosion is 
very rapid whereas if plates of zinc were hung on to 
jroteot the copper by reason of selective attack, it was 
ound that the copper became coated over with barnacles. 

Muntz’ alloy just solved the difficulty and seeing that it 
was necessary not only to select certain proportions but 
also to employ very pure metals, it was held that his 
improvement was sufficiently novel and ingenious to support 
a patent. 

(2) If it can be shown that a valuable result is attained 
which could not be predicted by tho law of mass action 
the improvement will be an invention if novel. A good 
example of this will be found in the case mentioned by 
Prof. Haber in the Hurtcr Memorial Lecture. lit pro¬ 
ducing formates from carbon-monoxide and caustic so$a, 
it was discovered that a 10 per cent, solution of caustic 
soda gave much better results than other solutions, either 
stronger or more dilute. The reasons for tins phenomenon 
do not appear to be understood even yet and wo can 
tl^efore say without hesitation that this behaviour 
cqBd not have been predicted, and that invention is 
inSved. 

{S) In connection with reaction-vdocity, it will usually 
be an invention to acoelerate the velocity by a suitabio 
catalyte, if useful results aro obtained thereby, since 
catalysis is at presont outside the bounds of prediction. 
Hence the whole field of catalysis is a fruitful one for 
invention. Thus in the recent case of Crosfield v. Techno- 
Chemical Laboratories it was held that there was invention 
in applying to a liquid fatty acid, a process of oatalytic 
reduction by hydrogen which had been applied to oertain 
gases by Sabatier and Senderens. Although the action 


failed on other grounds it is quite dear 'that it was im¬ 
possible in 1903, the date of the patent, to predict that, 
catalytic reduction would be operative upon a liquid 
fat of fatty acid. 

(4) Ptol Haber’R researches give another interesting, 
example of investigation originally based upon the principle 
of Le Chalelier. It would not involve invention merely 
to suggest that the equilibrium between nitrogen and 
hydrogen would be displaced towards the ammonia side 
by the employment of high pressures, but when we find that 
it was necessary to devise special apparatus, to correlate 
the temperatures and pressures, and to seek out appro¬ 
priate catalytes for the various temperatures of reaction, 
we may certainly conclude that invention of the highest 
order is present. Tho fundamental conditions of success 
could not have been predicted from the mere application 
of the principle of Le Oh atelier and the laws of reaction- 
velocity. 

(5) The jmiodic law naturally presents many cases of 
deviations from strict regularity. More especially is this 
tho case with the first members of the various groups 
such as lithium, whose ehlorido exhibits anomalous 
properties, or fluorine, whose silver salt is readily soluble 
in contra-distinction to the other halogen salts of silver. 
This behaviour therefore narrows tho field in which pre¬ 
diction is possible ; wc may compare it with the behaviour 
of tho first member of a homologous series. We know 
that of the fatty acids, formic acid exhibits properties 
which in many respects are different from those of the 
remaining members of the series and that therefore in many 
cases formic acid would not be a legal equivalent for 
acetic acid. On the other hand if a process is successful 
with propionic acid, we might reasonably expect it to be 
equally successful with butyric acid. 

In the case of the Badische Anilin und Soda Fabrik v. 
Levinstein, although it had previously been proposed to* 
couple diazonaphthalenc hydrochloride with phenol, it 
was deoided that invention was required to produce a 
dye-stuff by coupling diazonaphthalenc hydrochloride with. 
naphlhol and sulphonating. 

Tho diazo reaction had been discovered by Griess,. 
“ But,” as Lord Justice Fry stated, “ the value of any 
particular combination of these derivatives from the 
hydrocarbons was not within the range of the prophet ie 
power of science.” In the House of Lords, Lord Herschelli 
stated “ Jt is suggested that even though the particular 
substance was unknown, similar bodies arrived at by 
similar processes were well known, and that chemical 
analogy would at once indicate the supposed invention. 
A complete answer is given to this argument by Dr. Griess, 
one of the highest authorities on this branch of chemistry. 
He says, 1 Jti 18b4, I distinctly state that, bv the com¬ 
bination of diazobcnzol and phenol, dvc was obtained, 
and if 1 had been a little cleverer, analogy would have 
induced me to prepare this very dye which is now under 
consideration. But analogy did not lead me to do that; 
analogy does not go a long way in chemistry.’ ” 

This principle has recently been applied in the caso 
of Osram Lamp Works Ltd., v. Z. Electric Lamp Manu¬ 
facturing Co. It had previously been proposed to mako 
filaments for electric lamps of the metal osmium. Tho 
patentees claimed the manufacture of filaments of the 
metal tungsten, which was cheaper and more effective. 
Except for the fact that the patentees selected one suitable 
process of decarbonising out of three known processes,, 
their invention as stated in their specification, simply 
consisted in transferring to the metal tungsten, a process 
which had previously been proposed for the apparently 
analogous metal osmium. 

Further examples might be given from the problems 
of stereoisomerism and tho phenomena governed by tho 
phase rule in which cases there are brilliant possibilities 
of prediction ; however, I will simply give two final 
examples drawn from the Flour Oxidising Cases, the reports 
of which are a storehouse of felicitous illustrations in 
this field. 

In one case it was held that invention was undoubtedly- 
required to bleach flour by nitrogen peroxide' when a 
previous unsuccessful process had employed ozone. It- 
was justly said that if the innocuous ozone produced 
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» taint in the Stair, no one could have predicted that tho 
•trong smelling gas nitrogen peroxide would have 
successfully solved tho problem. Lord Justioe Far well 
remarked that the inventor of tho ozone prooess had left 
his wrecked barque as a warning to subsequent navigators 
of that ohannel. His process had failed and it could not 
have been foretold that tho nitrogen peroxide process 
would succeed. 

Against that it is instructive to consider a subsequent 
prooess which bleached flour by the action of the gaseB 
produced by subjecting air to tho passago of a flaming arc. 
This patent was doclared void as requiring no Invention. 
It was known that the passage of a flaming arc in air 
produced nitrogen peroxide j Andrews had shown that 
nitrogen peroxide would successfully bleach flour; there¬ 
fore although there was no ovidenoe that anyone had 
actually used or proposed to use tho gases from a flaming 
sjo for the purpose of bleaching flour, yet nevertheless 
this application was obvious and practically speaking it 
oould have been predicted. A few lines of the judg- 
mont in this case aro worth quoting, Binco they show the 
prediction of which 1 havo spoken above does not refer 
to absolute or mathematical certainty, but to reasonable 
certainty —the kind of certainty upon which we act in 
evorvdav- life. Lord Parker said 
“ Under these circumstances, 1 think that any ordinary 
man with a working knowledge of chemistry would have 
inferred that the medium disclosed in Andrews’ specifica¬ 
tion could be produced electrically. ]f he were a cautious 
man ho might probably have thought ifc well to test bv 
experiment tho truth of his inference, not because he would 
doubt its truth but because the gaseous modium produced 
by the electric discharge might possibly contain some 
unexpected constituent which might spoil so sensitive 
a substanoe as flour. There would be no reason to think 
that thore could lie any such unexpected constituent, 
but a chemist, aware as he would bo of tho extent of the 
unknown compared with the known in chemistry, would 
naturally desire to make himself secure.” 

I am not suggesting that the possibility of prediction or 
otherwise is a unique factor in determining tho presence 
of invention. Indeed invention is a function of a number 
of variables of which only ono has here been considered. 
Prediction is certainly an important one ; its bearing upon 
invention may be compared to that of Berthclot’s prinoipie 
of maximum heat development upon tho occurrence 
of chemical reactions. We know now that in most eases 
as an approximation, reactions take place in the direction 
indicated by thermo-chemical data, but we also know 
that those are only particular cases of a more fundamental 
law, that, of the free energy gradient. 

It would !>e easy to give examples demonstrating this 
statement. One important ease is that of combination 
processes and especially cyclic processes ; for instance a 
Herman patent was granted for a process of splitting up 
ammonium chloride by treating it, with syrupy phosphoric 
«ud, heating to expel the hydrochloric acid,'and heating 
stiU further to expel tho ammonia which was collected 
separately, thus leaving behind the syrupy phosphoric 
aoui ro«iy for a fresh cycle. Although this process docs 
not work well on a large scale, no one can deny its ingenuity 
yot it seems probable that it could have been predicted 

synthetic ntlfil1 * pr * 0r '' ltfl mcrit a PI K ' l »s essentially 

It is also necessary to add that in speaking of prediction 
the term is meaningless unless wo oonsider the subjective 
element, namely the person by whom the prediction could 
or could not be made. For the purposes of Patent Law 
this person is always the average operator who is skilled 
jn the particular industry in question; in chemical indus- 
Pf this pre-supposre some knowledge of chemistry 
out not the very highest chemical attainments. 

In order to allow for this subjective element the decision 
m to invention must always in the end rest to a certain 
extent upon the experience, inatinot and judgment of the 
person who » making the decision. It is impossible to 
formulate the decision in terns of hard and fast principles 
just as it is impossible for us to give • set of differential 
equations to express a symphony or to deoompose a 
snnaet into permutations of radiation frequencies. In 


aU these oases there is a personal clement involved and 
ofPatent Law* ^ forgotlen in 00n »Wering the questions. 

In praotice the system does not work out so badlv. 
I have prepared a table of the cases in which tho validity 
of a patent was brought into quest on in English Courts- 
during tho five yearn 1908-1912. Tho results show that out 
of 74 casre, the patent was declared to be valid in 03 per 
cent, of the notions. Taking the chemical patents alone 
thev were considered to bo valid in 65 per rent, of tho 
actions. 

In about three-quarters of these cases the patentees 
were able to prove that infringement of their patent had 
actually occurred in spite of ingenious attempts to argue 

dViw 1 ? d,d ° ndanta rr° roal 'y doi "K “nothing quite 

different. The actual figures are that the patent was 
P" v ,“ i ™ ,ld *“ d lt .'™ a,8 ° proved to have been infringed 
by the defendants in J!) per cent. o{ all the oases and in 
^ P° r cent. of tho chemical oases. 

This shows, therefore, that in about half the chemical 

“tKghr"’ 8,1—1 “ pr ° Vin « in * 

Discussion. 

Mr. VV. P. Thompson agreed with Mr. Potts that for a 
patent generally to be valid, tho result aohiovod must 
bo something more than would naturally bo predicted from 
the elements of the invention by a man in the trade without 
mvcntive faculty, but the amount of advantage ovor that 
which would naturally ho predicted mav be very small, 
they had had two eases in this district, first, that of 
Cannington v. Nutta'I over a glass furnace. Every one 
of the parts of that furnace had been nsod before for tho 
same purpose in the same way in glass furnaces, but 
the result of tho combination produced so much better 
ott i t him was anticipated that the House of Lords 
decided the patent to he valid. Again in tho ease of 
f atent Exploitation Ltd. v. Siemens (tho Burnley battery) 
it was decided in the lower court that ovory part of the 
invention was old, and the combination therefore no- 
subject for a patent. In the Court of Appeal and the- 
House of Lords it was unanimously accepted as a good 
patent,, though it wan admitted that every single part 
of the battery had been patented before for tho samo 
purpose. Lord Davy, who gave the decision in the 
House of Lords, stated that as the combination drove evory 
other ury battery out of the markot as soon as it came out 
they were obliged to consider that there was some patent- 
abio novelty iu the combination. Again, espociallv in' 
mechanical patents, the very prediction is often" the 
novelty. Take for instance the patent for making wood 
screws with a point. Hitherto screws had been made 
with blunt ends. By pointing the screw the sorew-driver 
itself could woi k the screw, into soft wood at any rate 
Anyone could have invented this, but did not, but making 
the prediction and carrying it out was itself the invention 
and the patent was sustained. If an invention were proved 
, to be a distinct advance it made little matter whethor it 
j was a sudden departure or a gradual development. 


London Section. 


Meeting held at Burlington House on Monday, April 6th, 
1914, 


I’ROF. W. H. HODUKINSON IN THE MUIR. 




BY-PRODUCTS FROM PEAT. 

BY PH. F. MOI.LWO PERKIN. 


With the attention of everyone tumod to-day to the- 
production of new fuels and the recovery of by-product# 
from coal and other source* for the use of internal com¬ 
bustion engines or oil-fed boilers*. i>eat as a raw product, 
is naturally being considered. 
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In Greet Britain there ere upwards of 6,000,000 sores 
of peat bog with an average depth of 12 feet. In Ireland 
there are about 3,000,000 acres of peat bog, some of the 
bogs being very deep. Peat as dug oontains very large 
quantities of water, generally speaking from 80 to 90 per 
cent. In this condition, of course, it is of very little 
use, therefore it has to be, at any rate, partially dried. 
For the recovery of by-products it is usual to dry it down 
as far as 20 per cent, of moisture—that is if peat ooke is 
to be one of the by-products. Probably each aore would 
yield from 3,000 to 3,600 tons of such dried peat. Taking 

the lowor figure we arrive at the huge total of 1,800,000,000 

tons of peat available in the United Kingdom, and in 
Ireland, where the average dopth is greater, probably 
nearly as much again. 

The great problem in dealing with peat, and the rock on 
which most of the older enterprises have split, is the 
removal of the moisture. If wet peat is subjected to 
hydraulic pressure it is only possible to remove a com¬ 
paratively small proportion of the water, owing to it being 
bound up in tho collular structure of the peat. A similar 
difficulty applies to drying by heat. 

Various methods have been used for breaking down the 
cellular structure of pest and thus obtaining it in a con¬ 
dition in which the moisture can be expelled, either by 
pressure or by air drying. Obviously, seeing what an 
onormous percentage of water is contained in peat, drying 
by artificial heat alone is out of the question. Generally 
speaking air drying has been found the most satisfactory, 
but it is a Blow process, and is dependent, to a large extent, 
on atmosphoric conditions. The mothods most oom- 
monly employed on a largo scale are:— 

1. The peat is cut out of tho bog by hand or machinery 

and thon air-dried by stacking without under¬ 
going any moohanioal treatment. 

2. The peat, after being cut out from the bog, is 

subjected to a macerating process in specially 
constructed machines. 

The methods may bo classed under two hoadings:— 

(a) Maeorating and adding extra water so as to form 

a peat slimo whioh can be run into moulds. 

(b) Macerating without tho addition of water, then 
moulding. 

By any or all of these procosscs, however, tho difficulty 
of drying still remains. After maceration the water 
evaporates very much more freely, but it takes a con¬ 
siderable time for the briquetted jwat to lose its moisture 
down to 20 per cent. Another difficulty is that when the 
briquettes are dried too rapidly they warp and oraok. 

In Ireland, Scotland, and other places peat is employed 
as a fuel. In such cases, howevor, it is simply cut into 
briok-shaped pieces and stacked in such a manner that a 
large surface is exposed to the air, and it is generally 
left several months before it is employed as a fuel. Peat 
prepared in this manner is not suitablo for the production 
of hard coke and by-products, sinoe it is of a more or loss 
porous and spongy nature and occupies too much space. 

Peat for the recovery of by-products, therefore, must 
be treated in suoh a manner that the oellular structure 
is broken so that when pressed or moulded it will form 
a hard briquette. ... . 

As already mentioned this may be done by means of 
maoerating machinery. A very large number of ttyoso 
havo boen patented and several of them give very satis¬ 
factory results. ,, , , 

Thoroughly pulped peat, when mouldod, forms a 
compact mass with practioally no hollow spaces. Such 
on exposure to the air, dries comparatively rapidly, 
mi drying taking place throughout tho mass. After the 
ogtside layer ha* dried it may be exposed to damp 
weather without further moisture being taken up, because 
the outside driod part swells up, the pores close, and 
moisture is prevented from entering the intenor. In 
dry weather the pores open out again and the drying 
continues. . . .. 

The machines for pulping or macerating the peat 
‘Consist generally of a vertical oylinder or horizontal half 
cylinder in which knives plaoed in the form of a sorew 
thread rotate. The raw peat is fed in at one end, and 
by means of the rotating knives is thoroughly mixed 


and pulped and oarried forward to the other end of the 
cylinder, where it is extruded in the form of a porridge* 
like mass. Sometimoa it passes directly forward by means 
of a band into a briquetting machine. Tho briquettes 
are then placed on wooden frames whioh are piled one 
above the other in open sheds where they are air-dried. 

It is not intended here to go into the merits of the 
different machines which have been patented and em¬ 
ployed for macerating the peat. The oellular structure can, 
nowever, bo broken down and the water then pressed out 
hydraulically by other means than maceration. 

Even if peat is only intended for fuel, machine-made 
briquettes, that is briquettes mado from macerated peat, 
are far more efficient than when the peat is simply out and 
driod. The calorifio value is higher and tho briquettes 
bum away more slowly. In Holland and in Norway and 
Sweden machine made briquettes are largely used for 
domestic heating purposes. 

Other methods havo boon tried for broaking the oellular 
structure and thus obtaining the peat in a condition in 
which it will dry more readily. Eloctricity has been used 
to break down tho cells. A plant of considerable size 
was put down at Kilberry, in Ireland, but unfortunately 
was not succossful. Tho peat was Bcooped out of the 
bog and plaoed in a rotary hydro-eliminator whioh removed 
tho surface water. It was then passed through a press 
and Bubjeotod to an alternating electric current. This, 
it was claimed, broke up the cells and allowed the water 
to run out. A number of other electrical processes have 
boen suggested. 

A recent patent in which it is claimed to render the 
natural water expresaiblo, is to pass an electric current 
through peat heated to a temperature of at loast 100° C , 
under a pressure sufficient to provont the formation of 
steam. The current may bo either direct or alternating, 
although tho direct current is preferred. A pressure of 
200 volts is stated to be the most economical. Personally 
I do not think that the difficult problem of eliminating 
water will be solved by tho use of oloctrical processes. 

Other mothods are tho addition of bleaching powder or 
lime to tho peat, thoroughly mixing and heating to a 
temperature of 30° to 40° C. The objection of these pro¬ 
cesses is tho large amount of handling they entail, and, 
it must bo remembered, for a peat proposition to be a 
paying concern very large quantities must bo worked up. 
The addition of lime or bloachiug powder will also increase 
the ash content. 

Ekenberg found, by heating peat to 150° or thereabout, 
under pressure, that tho colls were broken and that the 
water could bo readily removed.* 

In a recont French {latent it is claimed that if raw peat is 
simply heated to tt0°—100° and allowed to cool the moisture 
can be removed by pressure. In other processes the peat 
is heated by live steam under a pressure of sevoral atmos¬ 
pheres. The pressure is then suddenly released and the 
peat dropped into the roooptaole of a specially constructed 
hydraulic prose. On the application of pressure the water 
contents are reduced to about 28 to 30 per cent, in the 
course of a few minutes. This particular process only 
occupies about 30 minutes, that is to say, peat, direct 
from the bog containing 80 to 90 per cent, of moisture, 
can be reduoed down to 30 per oont. in this time. In 
all these methods, howevor, the great bulk of the wet 
peat to be dealt with has to be taken into consideration. 

Bacterial processes have also been suggested. In one 
it is claimed that the bacteria produoe hydrogen peroxide 
which oxidises the peat and converts it into a condition 
in which the water is readily eliminated. 

Carbonisation of •peat. 

The oldest method of coking peat, and which is still to a 
certain extent employed, is to coke it in heaps in the 
same manner as the old charcoal burning process, all the 
by-products being thus lost. The only satisfactory 
method, and the only one likely to be a commercial success, 
is to coke in some form of oven and recover the by-pro- 
duots. If, however, a firm dense ooke whioh will be of 
value in the metallurgical industry is to be obtained, it is 
neoessary to produoe briquettes formed from well maoerated 

• £ee this Journal, 1908, 1128,1288. 
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LT me TlT / b °", 4 1 >r, r , cmit - of s4ron (5 sulphuric 
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not o?m3! i Tb r l heaV,or oiI “ laok visoosity, so are 
be u^d a, „il ft i° r “bneatmg purposes, but they could 
and then ! , fu iT m « ht ^ cracked into light spirit 
are oftf" emp ,o yed for automobiles. Tho phenols, which 
f m rathcr *“*« quantities, contain, amonat 
gu r?° t l Th «y have already been Z- 
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th« iSJ** 4 bn 1 u,,t4od previous to being carbonised, 
being oa.rriod out with the peat 

binding f , tho P rooo " a - T bi« is mixod with certain 
binding nmtenals, some of whch are obtained from tho 

Th o briquettes are then pressed and 
ten eaT V. b - u ? ual mannor. From four lots of one 

obtained 1 ;— arb ° ni80d ’ f ° lloWing by 'I >roduc4a were 

Water.frce C ru<lo oils . „ „ .. 
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wL P tIt ntly 4I '0 mot byl alcohol and phenols had not boon 
malr^o" 1 '' , Th ° l iaraffin wa “ lfi f‘ in the pitch, whioh 
hv^hS ln9ulatln * material. The briquettes pro- 
„ “J 4b “ PTuccss are very hard and have been woU 
reported upon for steel smelting, the average orushing 

te mre? b<>1 ? g !‘ 2 lb 'i5° r “‘ uare inohl 14 “ cow propose! 

P 1 ; n4ca P able of Scaling with 100 tons ofooko 
per week. Preliminary tests have shown that the by- 
!!™!" Ct8 *'» more than cover the wholo oosts of tho 
prooos8 and that tho salo of tho coke is all profit. 

Peal for power purposes. 

„_i" o4hor method of working up peat and producing by- 
products is to employ it for the manufacture of power 
gas. In this respeot some very interesting experiments 
have boon made in Canada by the Department of Mines. 

Jdm " 0d l , fiC 1. KOl i ting I?* 4 . gas Producer the best 
results soom to have boon obtained whon the rwat can- 
tamed from 26 to 30 per cent, of moisture. With largor 
quantities of moisture thore is groat difficulty in eliminating 
tho tar from the gas. It is stated, however, that pea! 
gas power plant haa a distinot advantage over ono using 
bituminous coal. With coal the accumulation of tar in 
the valves and cylinder is diffioult to remove, and nooessi- 
Ut« the shutting down of tho engine. Whereas tar from 
peat is readily removod by injootmg into the open end of 
the cylinder a mixture of oil, soap and water. This com- 
pletely dissolves tho tar whioh is thrown out by the forward 
movement of the cylinder. 

The Power Gas Corporation have also a speoial pro- 
ducor in which peat is omployed. In this producer jUrt 
containing 50 per cent, of moisture can be satisfactorily 
omployed. The Company have a spocial mechanical 
Pjooess for drring peat from 80 per oent. to BO per oentjt 
of moisture which renders them independent of weather 
conditions. It is claimed that by this process the total 
ooet of tho peat is only 3s. per ton inoluding exoavating. 
manufacturing, and drying. In all producer processes the 
peat IS completely burnt up, and there is thus no carbon 
as a by-prodnot. Larger quantities of ammonium sulphate 
are, however, obtamed than by distillation in retorts. 

On the other hand the tar obtained is less valuable. Given 
» peet containing a fair proportion of nitrogen, it fa 
o, aimed that the yield of ammonium ralphate ia more than 
•ufficimit to pay all working and depreciation costs, so 
that the power gaa it obtained free of ooet. 
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RECENT IMPROVEMENTS IN GAS 
MANUFACTURE. 

BY ALFRED E. F0R8TALL. 

In the following paper I have limited myself to the 
manufacture of illuminating gas in central station plants. 
The process divides itself into two stages, the generation 
of crude gas from the raw materials, and the purification 
of this crude gas in order to make it fit for general use. 

Taking first the generation of coal gas, an important 
recent improvement has been the development and quite 
general installation of retorts set vertically, which were 
tried unsuccessfully in the early years of tho nineteenth 
century. Retorts set horizontally were, however, finally 
adopted and used solely, until, in 1885, M. Andr<* Coze 
developed a setting in which the retorts were inclined at 
an angle of from 29° to 33° to the horizontal. At such 
angles the coal would spread fairly evenly over the 
whole length of the retort by gravitation and the coko 
would run out fairly easily when the charges were thoroughly 
carbonized. Though adopted quite generally on the 
Continent of Europe and in Great- Britain, only three 
important installations of inclined retorts, and not more 
than five or six minor onos, Merc made in the United 
States. 

In the year 1902 two different tyjx« of vortical retort 
settings, the intermittent and the continuous, were brought 
to tho notice of gas men. The intermittent type, in 
whch an amount of coal which nearly or entirely fills 
tho rotort is dropped in at one time and allowed to remain 
until completely carbonized, when the resulting coke 
is dropped out, also at one operation, was developed by 
Dr. .T. Bueb, of tho Deutsche Continental Gas-Ges., 
in the gas works at Dessau, Germany. The first patent 
taken out for these retorts, in the early part of 1902, 
described thorn as provided with outlets, spaced from top 
to bottom along the whole length of the retort and opening 
into a vorticle flue so placed in the setting as not to be 
exposed to a high heat, the object being to permit the 
gas as it was drievn out of the coal to escape to the hydraulic 
main without being subjected to contact with cither the 
highly heated coko or the walls of the retort. Settings 
built under this patent were put into operation in 1903, 
but the side outlets were abandoned Boon after actual 
work began, and by 1905 the design had been devel¬ 
oped to that which is now being employed, in which 
the gas evolved from q*ch portion of the charge travels 
through all the superincumbent portions before it escapes 
to the hydraulic main. 

As the Dessau verticals have been developed in Europe, 
the retorts are made either four metros or five metres 
(13 ft,. 2 in. or 16 ft. 5 in.! long with cross-sectional dimen¬ 
sions of approximately 9 in. by 22in. at the top and 14 in. 
by 27 in. at tho bottom, and are set in groups of (jither 
twelve or eighteen, each group being heated by its own 
pas produoer, or generator furnace, and provided with 
its own recuperators. In the only installation of this type 
in the United States, which is at Providence, R.I., the 
retorts are 13 ft. 2 in. long with tho same cross-section 
as given above, and are set ten in a bench. The coal 
is charged into the retorts from over-head bunkers and 
the coke is dropped into buggies or into a conveyor. 

The oombustion of the producer gas takes plaoe in a 
oombustion chamber surrounding the lower ends of the 
retorts, and the hot products of combustion pass hori- 
sontally to the back of the setting and then up to a second 
set of horizontal flues running to the front, up again to a 
third set of horizontal fines running to the baok, and then 
into a fourth set of flues running to the front, and pass out 
from the top of the bench to the recuperators and thenoe 
to the ohimney. 


In the United States the United Gas Improvement Com¬ 
pany began experimenting with intermittently filled 
vertical retorts about 1908. As a result of these experi¬ 
ments the benches of this type last built oontain nine 
retorts each 18 ft. 6 in. long with an oval section 12 in. 
by 22 in. at tho top and 18 in. by 30 in. at the bottom. 
The reasons given for tho use of the larger cross section 
are that when tho coal was smaller it coked too rapidly 
at the top of the retort causing excessive pressure at tho 
bottom, that with the small retort the discharge of the 
coko did not take place satisfactorily except when the 
whole oharge of coal was thoroughly carbonised, while 
a largo retort will discharge readily even when the coal 
has not been thoroughly carbonized, and that the larger 
retorts produce larger ooke, an advantage in many localities. 

In this type of setting the combustion of the produoer 
gas also takes place around the lower ends of the retorts 
and tho products of combustion pass upwards to tho top 
of tho setting. 

Tho Gorman practice is to fill the retorts completely 
with coal, while tho United Gas Improvement Company 
leave 4 ft. of tho retort at the top empty, to provide a 
space in which the heavy hydrocarbon vapours may be 
converted into gas by tho action of radiant- heat. 

It is interesting to note that Mr. C. F. Diotrioh obtained 
in 1880 a United States patent making claims for a setting 
of retorts which were very similar to those of tho original 
Bueb patent, including even the lateral openings into 
a channel protected from heat through which the gas could 
pass out from the retort. At that time, however, con¬ 
ditions in this oountry were favourable to the manufacture 
of carburettod water gas and tho field for coal gas did not 
seem to warrant the trouble of developing a new method 
of manufacture, so apart from building one exj orimental 
bench nothing was done by Mr. Dietrich to develop 
these retorts. 

The reason for tho provision of side outlets in tho 
retorts under the original Bueb patent was tho belief 
that, if compiled to pass up through the incandescent 
charge, the hydrocarbons first evolved from the coal 
would bo over-decomposed into hydrocarbons of lesser 
value from the illuminating and calorific value stand¬ 
point, and that carbon and naphthalene would lie formed 
and cause trouble during the handling of the gas as it 
passed from the generating apparatus to the consumer. 
The disadvantage of the side outlets was that the retort 
could not be heated around its entire perimeter and that 
therefore more fuel was required for the carbonization 
of a given weight of coal than whore the heat could bo 
applied around the entire perimeter. When the lateral 
outlets were bricked up and tho gas taken off from the 
top of the rotort, the Decomposition of tho hydrocarbons 
was not as groat as had been anticipated provided tho 
retorts were neated to a very high temperature and ewe 
taken to fill them completely with coal. It was claimed 
that under these conditions the generation of gas from 
the portions of the coal in contact with the internal surf aces 
of tho retorts was rapid, owing to the high heat, and 
this coal was at once converted into a compact coke, 
impermeable to the gas generated. The gas was therefore 
foroed to pass, from all pointB of the layer in which car¬ 
bonization was taking place, inwardB and upwards through 
the unooked and more permeable portions of the charge. 
Its temperature was thus prevented from rising beyond 
the point at which over-decomposition of the heavy 
hydrocarbons, with tho formation of carbon and naphtha¬ 
lene, would take place. 

This theory as to the course followed by the gas in 
passing through tho oharge in an intermittently charged 
vertioal retort was for a long time accepted as correct, 
but recently Dr. H. G. Colman in England and Mr. 0. B. 
Evans in the United States have reached the conclusion, 
as the result of experiments, that in reality only part of 
the gas travels through tho core of undarbomzea coal 
and the rest passes through the incandesoent coke. 

Dr. Colman argues that if even the largest portion of it 
travelled through the unoarbonized cow the gas would 
show some of the characteristics of a qas produced at a 
low temperature, modified to a oertam extent by the 
gas produced in the Utter stages as the temperature of 
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the oofce is niaed, and that the tar produced would be a 
low temperature tar containing but a small amount of 
aromatic substances. As a matter of fact his analyses 
had shown that tho gas possessed all the characteristics 
arising from exposure to high tomperaturos, the pro¬ 
portion of hydrogen to methane being oven higher than 
that obtained from the same ooal when distilled in highly 
heated, horizontal retorts, and that the tar producoa, 
although containing more paraffin derivatives than did tar 
from horizontal retorts, consisted chiefly of aromatic 
substances, showing that, during its formation, tho vapours 
produced at low temperatures must have been subjected 
to a considerably higher temperature before passing out 
from the retort. This could not happen if even tho larger 
part of these vapours passed through the uncarbonizod 
coal, since then tno travel would bo in a direction which 
would expose them to a constantly decreasing, instead 
of to a higher, temperature. Moreover the existence 
of a high pressure in tho retort at the commencement of 
oarbomzation when tho area of the core was tho greatest, 
and the diminishing of this pressure as carbonization 
proceeded, although tho rate at which gas was produced 
did not decrease greatly during the first seven hours 
of tho charge, while tho area of the core did decrease 
uite rapidly, was strong evidence that the gas did not 
nd its principal direction of travel through the core. 
He concludes that the great bulk of the gas is produced 
on the outer side of the pasty lay or formod by tho coal 
as it carbonizes and that this gas mainly travels through 
the hot coke, mixing with the pooror gas produoed by 
the continued action of heat on the low tnmjicrature coko 
first produced. The gas produced on the inner side of tho 
pasty layer will pass through tho coal, and he considers 
it probable that tho vapours which pass in this direction 
form the undesirable paraffin constituents of the tar, 
so that as far as travel through the ooro does take place 
it is disadvantageous. 

Mr. Evans, reasoning from the pressure conditions 
existing in the interior of ail intermittently charged 
vertioal retort, came to the conclusion that during tho early 
part of the charge, when the layer of coko formed around 
the perimeter of the retort was compact and offered no 
ready means of passage to tho gas, most of tho gas pro¬ 
duced was obliged to force its way through tho pasty layer 
of coal, in the initial stage of carbonization, and pass up 
through tho uncarbonized coal, but that as the outer 
layor of ooko contracted and cracked under further heating 
most of the gas formed in the latter portions of tho charge 
passed up through this coko. Ho reached the conclusions 
that of tho gas made during the first six hours of tho charge, 
which amounted to 70 por cent, of the total amount of 
gas made, 45 por cent, passed up inside of the pasty layer 
through the core and 55 per cent, through tho hot coke 
next to the retort walls, and that the gas evolved at 
low temperatures escapes through the core whilo that 
evolved at high temperatures escapes along the wall. 
Mr. Evans considers that this is advantageous since the 
low temperature gas is more subject to injury by over 
exposure to heat, and this is correct provided that after 
leaving the coal this gas is exposed to heat in a free space 
at tho ton of tho retort. 

This discussion as to the path followed by the gas in 
passing out from intermittently charged vertical retorts 
has been given somewhat at longth, becauso of the claims 
originally made that the freedom from naphthalene 
experienced with gas made in such retorts was largely 
due to the fact that tho travel was through the cool core 
of unoarbonized coal. 

While the work of the Germans in connection with 
vertical retorts was confined entirely to those charged 
intermittently, in England the design of such settings 
was approached with tho idea of adapting them to con¬ 
tinuous carbonization. This had been experimented with 
in connection with the horizontal retorts and had given 
good results as far as the quantity and quality of the gas 
were oonoerned, but had always proved a failure from 
the manufacturing standpoint because of mechanical 
trembles. 

In 1902 there was built in Exeter a setting of vertioal 
retorts into which the coal was oharged at regular intervals, 
the length of which could bo varied, in amounts varying 


from 2 lb. to 7 lb. The retorts, about 0 ft. long, were made 
straight for part of the distance and then wore ourved 
so that the ooke was withdrawn through an opening in the 
side of the sotting at right angles to that in the top tnrough 
which tho ooal was oharged. Tho ooke was drawn inter¬ 
mittently in comparatively large amounts at one time so 
that the oxtont to which the rotort was filled with ooke 
and coal undorgoing carbonization varied quite consider¬ 
ably. After being tried in several places in England 
further use of tho settings was abandoned beoauso of 
trouble experienced with tne working of tho ooal feeding 
device and in keeping the ourved portion of the retort 
from cracking, and also with the formation of lampblack 
owing to the large variation in the volume of the charge, 
because; of tho intermittent drawing of the ooke, and tne 
consequent variation in the extent to which the gas passing 
off from the charge wch oxposod to heat in the vaoant 
space left at tho top of tho retort. 

Whilo this rotort was being experimented with, Messrs. 
Woodall and Duckham woro developing at Bournemouth, 
England, another typo of continuously oharged and 
operated vertioal retorts. Starting with a meohanioal 
coal food as well as mochanical and continuous extraction 
of tho coke, the former was soon abandoned because of 
oiierating difficulties, and tho introduction of ooal into 
the retort is now brought about entirely as a result of the 
extraction of coko at tho bottom. The construction of 
the coko extractors has also boen very materially changed 
from the form shown in the original patent and the first 
plant erected. 

As now built each retort is surmounted by a charging 
magazino filled through a rotary valve from an overhead 
coal bunker and holding enough coal for two hours’ supply. 
Thoro is free communication between tho magazine 
and the ton of the retort, the ooal in the former being 
supported ov that in the rotort. As tho ooke extractor 
withdraws the coko from the bottom the whole ooluran 
of material in tho retort Bottles and ooal runs in at the 
top from tho magazine, tho supply of coal in which is 
replenished at intervals of from twenty minutes to an 
hour. 

The ooke extracting device consists of a rotating hori¬ 
zontal shaft provided with arms placed spirally around it 
and of loose arms hung on hinges at their upper end and 
having sufficient weight to hold back tho coke except 
os their lower ends are pushed out by the action of the 
revolving shaft. The ooke is discharged into a olosed 
hopper which will hold tho amount produced during two 
hours and is intermittently emptied either into dumping 
wagons running on an industrial railway track, or into 
a conveyor. The extractor can be run at varying rates of 
s|)eod to suit the differing amounts of ooal that can bo 
carbonized under varying conditions. 

As originally built the settings oonsistod of four oval 
retorts 25 ft. long and having cross-sectional dimensions 
of practically 9 in. by 23 in. at the top and 20 in. by 29 in. 
at the bottom. I n recent installations the retorts have been 
replaced by rectangular ovcnB, or slots, of tho same length 
and having cross-Boetional dimensions of 8 in. by 3 ft. 10 in. 
at the top and 20 in. by 5 ft. 3 in. at the bottom. At the 
top of those Blots there is a division plate, extending down 
an adjustable distance, which forms two separate spaces, 
into one of which the coal magazine opens while the other 
is kgpt free from ooal so that tno gas can pass out through 
it and in passing out be exposed to radiant heat for the 
purpose of decomposing the hydrocarbon vapours with 
low boiling points. As the settings are operated it would 
seem that the desired effect was obtained to only a very 
limited extent, if at alL 

The combustion of the produoer gas begins at the top 
of the sotting and the products of combustion pass down, 
surrounding the retorts and are taken off into the re¬ 
cuperators a short distanoe above the bottom. From tho 
recuperators they either pass directly to the chimney or in 
some cases are taken through tho tubes of a waste heat 
boiler which furnishes practically all the steam required 
for the operation of the plant. 

The primary air is heated before entering the furnace 
by passing across the setting in contact inth the side 
walls of the retorts at their lower end, and the ooke it 
sufficiently cooled in this way to require no quenching. 

o 2 
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While Messrs. Woodall and Duokham were developing 
their design Messrs. Young and Glover were also doing, 
at St. Helens, England, work which has resulted in what 
is now known as the Glover West system of continuous 
vertical rotortB. The chief differences between the 
Woodall-Duokham and the Glover-West systems are in 
the form of the coke extractor and in the methods of 
heating the retorts. In the Glover-West, as in the Woodall- 
Duckham, ooal runs into the retorts from a charging 
magazine in free communication with the top, as the coke 
is extracted at the bottom. The coke extractor is in 
the form of a worm sot with its axis vertical and slowly 
revolved, and delivers coke into a receiving chamber, 
large onough to hold that produced during a period of 
two hours and regularly discharged at intervals of any 
length less than two hours. The retorts are oval in section 
and have a total length of 20 ft. with cross-sectional 
dimensions of 10 in. by 30 in. at the top and 22 in. by 
36 in. at the bottom. To the bottom of each one is added 
a cast iron chamber 3 ft. deep, at the bottom of which is 
placod the coke extractor. The retorts are set in group 
of eight and the sotting is divided into either two or four 
chambers so that the retorts can be worked in unite 
of four or two. The combustion of the producer gas takes 
place at six points evenly spacod along tnc portion of each 
chamber extending from tho bottom to witnin about 5 ft. 
of the top, and the products of combustion, after passing 
horizontally around each sot of retorts, ascond through 
vertical flues to chambers surrounding the upper 5 ft. 
of the retorts, from which they pass to the chimney. 
Tho secondary air is heated by passing the cast iron 
chambers at the lower ond of the retorts and this cools 
the hot ooke on its way to the coke extractors, and does 
away with the necessity of quenching it when taken from 
the ooke chambers. 

Shortly after, and partly as a coiiBOuuence of, the 
successful introduction of intermittently charged vortical 
retorts the method of operating horizontal retorts was 
substantially modified. This had been to charge such 
retorts with a layer of coal about 4 in. to . r > in. thick leaving 
a large free space above the coal, through which the gas 
passed to the mouthpiece and Btandpipe. The maximum 
charge for each of the 9 ft. retorts with one ond permanently 
closed, in general use in the United States, was from 
340 lb. to 350 lb. of coal. The front ond of the retort 
being enclosed in the front wall of the bench for a depth 
of 13 in., almost a foot of the length was not effective 
for carbonizing purposes and the weight of charge was not 
more than 45 lb. and in many cases not over 40 lb. per 
lineal foot of the effective portion. There had been some 
theoretical discussion of the advisability of more com¬ 
pletely filling the retoAs, but this had not produced any 
result in practice until tho completely filled vertical retorts 
afforded an object lesson of the freedom from carbon and 
naphthalene troubles secured by reducing tho extent to 
whioh gas was exposed to contact with the highly heated 
walls of a retort. In England, where the use of* through 
retorts, or those open at Doth ends, was common, it was 
easy to change from the lighter charges to the heavier ones, 
but in the United States it was necessary to change to tho 
use of through retorts instead of single end ones before tho 
increase in weight of charge could be made, since where 
the ooke must do drawn from the retort by means of a 
rake it is necessary to leave sufficient space above the 
charge to permit the free passage of the rake, while with 
the through retorts, from whioh the coke can be pushed, 
provision for tho passage of the rake does not have to be 
made. Tho present practice, where through retorts are in 
use, is to charge about 70 lb. of coal per lineal foot of the 
effective portion of the retort. When so charged from 
68 per oent. to 70 per cent, of the area of the retort is 
oooupied by coal, loaving only from 30 per oent. to 34 per 
cent, of the area for the passage of the gas, while whon 
weighing 40 lb. to 45 lb. per lineal foot of retort the charge 
only occupies from 30 per oent. to 36 per oent. of the area. 
The expansion of the charge during the coking process 
makes the actual free space left in the retort still smaller 
In proportion for the heavy charges. 

The use of heavier charges resulted in a large increase 
in the amount of gas made per pound of ooal with a decrease 
in the operating difficulties caused by the presence of 


free carbon in the gas and in the tar. In England the 
yield of gas, which formerly averaged only about 10,500 
cu. ft. per ton of 2,240 lb. of cow now averages nearly 
12,000 cu. ft., while in one plant in the United States, 
that at Worcester, Mass., the former average yield of 5 
cu. ft. per pound has been increased to 5-9 cu. ft. In other 
works in the United States whioh have adopted the heavy 
charges tho yields of gas have been increased about lOper 
cent, as compared with those formerly obtained, lids 
increase in yield has not been aooorapanied by a decrease 
cither in tho illuminating value or in the calorifio value 
per cubic foot and has therefore resultod in obtaining a 
greater total illuminating value and calorific value in the 
gas from a given quantity of ooal. 

The yield from the continuous vertical retorts is also 
greater than that formerly obtained from horizontal retorts 
operated with light charges, but in this country has not 
been as largo as that obtainod from the horizontal retorts 
at Worcester, Mass. 

Some analyses have been obtained of the gas made in 
each of two plants, one having horizontal retorts and the 
other vertical retorts of the Woodall-Duokham type. 
The horizontal retorts are operated with moderately 
heavy charge which, howover, do not como up to 70 lb. 
per lineal foot of rotort. Those plants are under tho 
same management and the ooal used is purchased from 
the same company and is presumably practically the 
same, so tho analyses show to some extent the difference 
in tho gas due to the difference in method of carbonization. 



Horizontal 

retorts. 

Vertical 

retorts. 


per cent. 

per cent. 

Carbon dioxide . 

1-44 

1-40 

Benzol. 

007 

0-66 

Illuminants . 

316 

3-98 

Oxygen . 

0-48 

0-28 

Carbon monoxide . 

4-75 

0-90 

Hydrogen . 

61-36 

46-02 

Methane . 

33-00 

37-33 

Kitrogen . 

4-65 

4-44 


100-00 

09-00 

Candle-power (Sugg I) burner)_ 

Calorific value— 

13-00 

16-57 

(B.T.U. per cu. ft. by calculation) 

610-00 

— 

(N.T.U.per cu. ft. observed)_ 


015-00 

Yield per pound of coal. 

4-85 

5-30 


The total illuminants run slightly higher, and there is 
much less hydrogon in proportion to tho methane in 
the gas from tho vertical retorts than in that from the 
horizontal retorts. Tho illuminating value of the gas 
from the vortical retorts is also higher while the yield 
per pound of coal was 10 per cent, higher. During the 
period over which the analyses of the gas from the hori¬ 
zontal retort* were taken very wet coal waa being car- 
bonizod and this may have affeoted the illuminating 
value and the yield of gas, whioh were lower during this 
period than the average for the preceding month, but 
even tho averages for that month were lower than the 
results obtained from the vertical retorts, whioh, however, 
were those made during a test lasting eight days, and in 
regular working results have not been quite as good. 

Comparable analyses of the gas made in the working 
scale testing plant at the gas works in Birmingham, 
England, both in intermittent vertical retorts, of the 
Dessau type, but apparently charged so as to leave a free 
space above the ooal at the tjp of the retort, and in horizon 
til retorts, have boon given by Dr. W. B. Davidson 
(so table on p. 401). 

Dr. Davidson observes that the gas made in the vertical 
retorts is deficient in unsaturated hydrocarbons and meth¬ 
ane and high in hydrogen, and that a cursory Examination 
of tho analyses leads to the conclusion that the hydro* 
carbon gases are subject to more drastic degradation 
before leaving the retort in the vertioal system than they 
are in the horizontal system, but that it is not unlikely 
that the gas suffers both in quality and volume by the 
escape unoracked of a larger proportion than usual of 
tar oil vapors. 
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verticals. 

Horizontals. 


per cent. 

per oent. 

CO, . 

2-4 

2-8 

2-2 

3-4 


0-5 

0-6 

10-3 

0-7 

CH 4 . 

28-0 

31-5 

H, . 

610 

47-3 

N, . 

5-0 

5-4 


100-0 

100-0 

Illuminating value, candles . 

15-0 

18-0 

Net calorific B.t.u. per cu. ft. 

500-0 

525-0 


Not*.—-T he illuminating value# given by Dr. Davidson cannot 
be compared directly with those given previously since they were 
obtained from the Metropolitan No. 2 Argand burner and are 
probably about three candles higher than would have been obtained 
had the Sugg D Argand been used, as was done in the other case. 

Experience with the United Gas Improvement Com¬ 
pany verticals operated with a large tree space above 
the eoal seems to show that the provision of this free 
space leads to an improvement in the illuminating and 
calorific value of the gas, which iB obtained at the expense 
of the extra quantitv of tar produced when tho retorts 
are completely filled aooording to tho strict use of the 
Dessau system. 

As far as the quality and quantity of the gas are 
concerned, intermittent vertical retorts of the Dessau 
system give poorer results than are obtained in horizontal 
retorts, while the intermittent verticals of the United 
Gas Improvement Company type and the continuous 
verticals do not give any hotter results along these lines 
than can be obtained from properly operated horizontal 
retorts. The improvements effected by the use of vertical 
retorts consist in a saving of labour in medium size plants 
in which it is impoBsbile to work charging and discharging 
machinery for horizontal retorts to advantage, and in 
greater freedom from trouble caused by free carbon and 
naphthalene, while the sulphur compounds other than 
sulphuretted hydrogen are Also produced in smaller 
amount. In addition there is a saving in tho ground space 
required, although it is necessary to go higher into the 
air with verticals. To these advantages the continuous 
vertioal retort system adds that of practically oomplete 
Avoidance of the smoke and steam emitted during the 
oharging and discharging of either horizontal retorts or 
intermittent vertical onos. 

The work recently done in determining the character 
of the products given off by ooal subjected to distillation 
at different temperatures indicates that the greatest 
efficiency, from tne gas making standpoint, in the car¬ 
bonization of ooal could be obtained by so adjusting the 
heating of continuous vertioal retorts that tho temperature 
of the upper 2 ft. or 3 ft. of tie charge should never exceed 
1000° to 1100°F., while that of the lower portion of the 
charge would be carried as high as 1800°F. By this 
method of heating the rich hydrocarbons would be driven 
off from the coal without having to come into contact 
with very highly heated surfaces, while the gas remaining 
after these hydrocarbons were driven off, which is of 
such a character as not to suffer to any great extent 
from such contact, would be entirely expelled from the 
coal in the lower portion of the retort. In order to decom¬ 
pose the heavy hydrocarbon vapours, which would other¬ 
wise condense into tar, in such a manner as to convert 
them into the maximum amount of permanent gas mixed 
with hydrocarbon vapours that could be carried by the 
gas, with the setting free of the minimum amount of 
carbon, all the gas leaving the top of the charge should 
then be passed through a free space exposed to heat 
radiated from walls carried at a temperature adjusted 
to the rate of travel of the gas, but probably about 1400° 
to 1600°F. This free space could be maintained either 
in the upper part of the retort or, if this leads to difficulty 
in feeding the eoal, it might be entirely separate from the 
retort ana poedbly common to several retort*. 

This method of manufacture would increase the quantity 
and quality of the gas at the expense of the ter and would 


not be advantageous unless the value of the gas gained 
was greater than that of the tar lost. It has never been 
actually worked but in my opinion is entirely feasible. 

The reoent improvements in connection with the manu¬ 
facture of o&rburetted water gas oonsiat in the devising, 
and putting into general use, of applianoes for raoasuring 
tho amount of air blown through the fuel bed during the 
“ blow,” or heating up period, and the amount of steam 
passed through tho fire during the “ run,” or gas making 
period-, together with the use of electric pyrometers for 
indicating the temperatures existing at selected points 
in tho checker brick of the carburettor and superheater 
of the type of apparatus most commonly employed in the 
manufacture of this gas. Tho ubc of these applianoes 
makes it possible to determine, and operate the apparatus 
constantly under, the conditions of blast, amount of steam 
used and temperature to which the oil vapours are subjected 
which give the best results, and by so doing to decrease 
the amount of fuel used and increase the efficiency of the 
conversion of the oil into oil gas, as compared with the 
former more or loss hit-or-miss operation. 

Purification. 

In the second division of the process of gas manufacture, 
that of the preparation of the orude gas for delivery to the 
consumer, the reoent improvements have been ohiefly 
in connection with the removal of hydrogen sulphide and 
the other sulphur compounds present in the orude gas. 
For many years attempts have been made to use for the 
removal of hydrogen sulphide from ooal gas the ammonia 
obtained from the gas itself. About 1880 a process 
for doing this was devised by Claus in Belfast, Ireland. 
Although chemically correot it proved too complicated 
moohanically and was finally abandoned largely neoause 
it was impossible to keep in working order tne numerous 
pumps required for its operation. It is possible that if 
modern oentrifugal pumps had been available the process 
might have been successfully operated. 

In the United States an extremely simple method of 
purification of gas from sulphuretted hydrogen by means of 
ammonia has been recently devised by Mr. Jas. G. O'Neill 
and used on gas produoed in ooko ovens and sold for 
for illuminating purposes. 

The ammonia in ordinary ammoniaoal liquor is already 
largely saturated with sulphur and oarbon dioxide, and 
one of the chief problems in connection with the use of 
this liquor for more complete removal of sulphuretted 
hydrogen is to accomplish its conversion into a condition 
suitable for combination with* sulphuretted hydrogen 
without introducing too much complication of apparatus. 
Mr. O’Neill has solved this problem in a very simple 
manner by using liquor withdrawn from the still of the 
Coffey type, which is in general use in gas works for the 
concentration of ammoniaoal liquor. He finds that 
when the liquor fed to the still has reached the point at 
whioh it has a temperature of 214° to 215°F., it nas lost 
80 per oent. to 90 per cent, of the hydrogen sulphide and 
70 per oent. to 80 per oent. of the carbon dioxide, but btiU 
retains practioally all the ammonia, whioh it contained 
when it entered the still. When brought in oontaet with 
orude coal gas in scrubbers of the ordinary type this liquor 
can take up on an average 600 grains of hydrogen sulphide 
per gallon and if used in sufficient quantities will reduoe 
the hydrogen sulphide from as much as 900 grains, down 
to from 20 to 30 grains, per 100 cu. ft. of gas. If the 
complete removal of the hydrogen sulphide with liquor 
is attempted the average efficiency of the liqnor is much 
less than this, and it is more economical to use the liquor 
only to the extent named and then finish the removal 
of the sulphuretted hydrogen by the ordinary prooess of 
purification by means of hydrated sesquioxide of iron. 

The prooess devised and used by Mr. O'Neill adds to the 
apparatus oustomarily found in gas works only a heat 
exchanger, in which heat is transferred from the hot 
liquor coming from the concentrating still to the cool 
liquor on its way to the still, and a cooler for further oooling 
the treated liquor, both Of irhioh are simple and inexpensive; 
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Apparently this process could be adopted in many coal 
gas works with a saving in the labour required to operate 
the oxide of iron purifiers and also in the investment in the 
purifiers required for a given quantity of gas. 

In Europe, where the gas coals contain as a rule more I 
sulphur than do those in common use in the United States, 
and on the Pacific Coast, where gas is largely made front 
crude petroleum containing a somewhat high percentage 
of sulphur, the problem of reducing the amount of sulphur 
compounds, other than hydrogen sulphide, contained in 1 
crude illuminating gas has had some importance. In ! 
those parts of the world, therefore, attention has recently . 
been paid to new methods of removing tho principal one of 
these sulphur compounds, carbon bisulphide. 

Of the more recent processes having this object the one ! 
first brought to the attention of gas engineers was that I 
devised by Messrs. Hall and Papst and used since 1908 
for the treatment of all tho gas made, about 3,000,000 ou. 
ft. per day, in the works at Portland, Oregon. In this 
process the gas is merely heated to a temjmrature of from 
1300° to 1600°F. by being passed through tall cylindrical i 
vessels, formed of steel plates lined with fireclay blocks i 
and filled with a checker work of firebrick, which are I 
heated by the combustion in them of fuel oil. The vessels 
are in pairs, one boing in process of heating while gas is i 
being passed through the other. The operations are ; 
reversed as soon as tho vessel through which tho gas is 
passing becomes cooled below the effective temperature, i 
Under tho off act of heat, the carbon bisulphide reacts 
with tho water vapour present in the gas and is largely ! 
converted into hydrogen sulphide, which is removed by j 
passing the gas through an additional set of purifiers | 
containing oxide of iron. 

Another process which has been omployed on a large 
working scale iB that devised by Mr. E. V. Evans and used 
since the boginning of 1913 to treat all the gas made, 
about 10,000,000 ou. ft. j>or day, at n works of the South 
Metropolitan Gas Company, of London. This process 
utilises the catalytic effect of nickel in accelerating the \ 
reaction botween carbon bisulphide and steam, by which , 
hydrogen sulphide is produced and carbon set free. The ! 
catalyst is in the form of balls, presumably of fireclay, ! 
1 in. in diameter impregnated with nickel obtained by the j 
reduction of the chloride in a current of hydrogen. These 
balls are contained in tubes having a length of 11*5 ft. and i 
a diameter of 6 in., through which tho gas to be treated 
is passed. Before reaching the catalysing tubes the gaH ' 
passes through heat exchangers, or recuperators, in which i 
It absorbs heat from the gas passing out from tho apparatus, 1 
and then through preheating tubes in which its tom- I 
perature is raised to 750° F. With this preheating of 
the gas it is possible to carry on the process while maintain¬ 
ing a temperature of 800°F. in the catalysing tubes, and the 
pnnoipal direction in which the procoBB has been gradually 
improved has been this preheating of the gas before it 
enters the catalysers. A single combustion chamber, 
supplied with producer gas from an outside producer, 
furnishes the heat required by both the prohoating and 
the catalysing tubes. After about thirty days’ use it 
is necessary to stop tho flow of gas through a set of catalysers 
and blow air through them in order to burn off the deposited 
carbon which is found to be, at timos, 60 per cent* in 
excess of the quantity calculated from the amount of carbon 
bisulphide reduced to hydrogen sulphide. This carbon 
may De obtainod from the decomposition of hydrocarbons 
in the gas, but analyse* of the gaB made before and after 
treatment, which are given below, show that the quantity 
so decomposed is negligible. 

No information has been given as to the cost of operating 
this prooess, and although it does not require the main¬ 
tenance of as high a temperature as is employed in the 
Hall and Papst process it would seem to ne somewhat 
more complicated and expensive, even though no loss 
of niokel be suffered. 

Another process which has only been tried at an experi¬ 
mental plant of the Heidelberg, Germany, Gas Works, 
conflittismtfettutt the gas, entirely freed from tar, arattlcmia, 
sulphuretted hydrogen, and carbon djoxide, With i oom- 
pbffha of soda Arid cellulose obtained by treating cellulose 


sulphite with soda lye. The resulting material, after having 
been rolled and crumbled to a powder, is placed on trays 
in purifying vessels in the same way as oxide of iron. When 
brought into contact with carbon bisulphide the soda 
cellulose is changed into oellulose xanthogenate or viscose, 
the raw material from whioh are obtained oellulose hydrate 
and tho formyl-cellulose used in the manufacture of 
non-inflammable colluloid. In the experimental plant 
ten tons of the soda cellulose material, known as “ Athlon.” 
absorbed 1 -25 tons of carbon bisulphide, so that with gas 
containing 45 grains per 100 ou. ft., ten tons would punfy 
over 35,000,000 cu. ft. of gas, but tho cost of operation 
is not given. 


('()* 


00 . 

ni*. 

H, . 

N a (by difference) 


Illuminating power in English candles 
Oalorillc value, JJ.t.u. per eu. ft. .. 


Gas before 

GaB after 

treatment. | 

__1 

treatment. 

per cent. 

per cent. 

1-82 

1*80 

301 

3-70 

0-27 

007 

8-85 

8-62 

20 02 

27-45 

52*45 

5219 

6-38 

008 

10000 

100-00 

14 05 

1405 

50000 

69400 


Since it is not the custom in tho United States to remove 
carbon dioxide from illuminating gas, the employment of 
this process would involve the installation of additional 
apparatus for that purpose. 

A very promising process, which, however, has not yet 
boon tented on a working scale, is based upon the fact 
that at teuif>eraturcM above 100° F. metallic iron acts 
as a catalyst that brings about and accelerates tho 
reaction between bisulphide of carbon and moisture 
in illuminating gas. The fact that gas, free from sul¬ 
phuretted hydrogen originally, contained this substance 
after having passed through a wrought iron sorvioe pipe 
which, because of running near a Btoam pipe, was heated 
to temperatures varying betwoon 90° and 158° F., attracted 
the attention of Mr. J. G. Taplay, and a number of ex¬ 
periments made by him showed that, at a temperature of 
158° F. the reaction between the bisulphide of carbon and 
moisture with the formation of sulphuretted hydrogen 
took place quite rapidly in gas travelling through a wrought 
iron pipe, and also that as the interior of the pipe became 
rusted tho sulphuretted hydrogen produced was absorbed 
by the oxide of iron and did not Bhow at the outlet of tho 
pipe. 

A French gas engineer, M. Quillet, observed the same 
action taking place inside a gasholder, and by experiments 
determined that when gas containing bisulphide of carbon 
was passed through ordinary oxide of iron purifying 
material at temperatures above 25° C. (72° F.) 26 per oent. 
of the original content of carbon bisulphide was removed. 
He found 100° C. (212° F.) to be the temperature at which 
the change became interestingly rapid, while at a tem¬ 
perature of 130° C. (2«6° F.) more than 67 per cent, of 
the bisulphide of carbon originally present was converted 
into hydrogen sulphide ana removed as tho gas passed 
through the material. The percentage removed inoreased 
with the amount originally present, the treated gas con¬ 
taining only from 3*01 to 6-82 grains, while tho original 
gas contained from 9*48 to 24*42 grains of bisulphide of 
oarbon per 100 cu. ft. 

Since the efficiency of oxide of iron for the removal 
of Bulphuretted hydrogen is very much increased by 
heating and it should not be difficult to maintain the 
temperature of the ourifying material at the comparatively 
low temperature of, say, 260° F., this prooess would seem 
to offer the simplest and most inexpensive means of 
removing from illuminating gas the larger portion of the 
bisulphide of carbon which it still oontains after the 
treatment ordinarily given to it in gas works, whenever 
the ambtint of this Impurity present is gtttftofctatly large 
to folk* it important tbit it should be tetitloed. 
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. CORROSION BY DISSOLVED OXYGEN. 

RY PROF. J. W. COBB AND G. DOUGILL. 

It has long boon recognised that the presence of dissolved 
oxygon in water is practically certain to increase its 
corrosive action on iron, whether by its dejjolarising action 
(the electrochemical view) or in some other way. On the 
(►ther hand, data art' not available, so far as the authors 
are aware, to demonstrate how far this action goes in 
practioe, whether a negligible, a small, or a large pro¬ 
portion of the dissolved oxygon is likely to combine with 
the iron in any ordinary water system, particularly when 
the water is being subjected to heat ana so to increasing 
inability to hold the oxygen in solution. For this reason 
it is notorious to those concern*d with actual practice 
in these matters, that the consideration given to the possible 
effect of dissolved oxygen, when water-heating plant is 
designed and erected, is usually of a cursory kind. Our 
results were obtained in connection with an industrial 
pToblem, and are published by consent. Their theoreti¬ 
cal interest is small, but it is hoped that they may be 
useful practically. They illustrate to what a marked extent 
tin*, phenomenon in question may be manifested in an 
ordinary water-heating ap[>aratus. 

The object of the series of experiments was to 
determine the extent to which dissolved gases might be 
responsible for extensive rusting in hot water pipe systems. 
►Such an inquiry seemed very necessary because several 
cases of such rusting had come to the notice of one of us, 
when the water was satisfactory to tho ordinary chemical 
tests, and there web no reason to suspect abnormality 
in tho iron. For this purpose an apparatus was set up 
(Fig. 1) in which to some extent conditions of practice were 
reproduced. 


The iron pipe shown was 0 ft. long and 1 in. internal 
diameter, heated by a small tube furnace. Water was 
fed from a constant-head apparatus, open to tho atmosphere, 
into tho lower end of the iron pipe, passing on its way 
through a bottle which acted as an air-tran. The rate of 
flow was controlled by the insertion of a glass tube drawn 
down to a jot, iii the inlet connecting length before.tho 
iron tube. The average rate of flow was 10 litres per 
24 hours, and tho pipe held 0-93 litre, so that the water was 
about 24 hours in the pipe before coming out at the upper 
end. There it passed through a gas-holder, where any 
liberated gas collected, through a guard bottle, D, and 
finally out by a long glass capillary tube into a measuring 
cistern. 

The water entered at air tomporature, was near boiling 
point on reaching the thermometer bulb 5 inches up the 
tube, and averaged fif>° V. on leaving. Daily tests were 
made of the quantities of water passed and gas collected 
in tho 24 hours, and oxygon contents of inlet and 
exit water and gas were determined. The methods of 
determining the oxygon dissolved in the wa 4 er are appended. 
Gas analyses were made in the Hampel apparatus. A 
colorimetric method was used for determining the dis¬ 
solved and finely suspended iron, which coloured the exit 
water decidedly red-brown when air-saturated water 
was used. A description of this method is also appended. 

The apparatus was run for some time in this way, and 
then, as a sort of blank tost, was run with air-free instead 
of air-saturated water. By-passed bottles were found 
necessary for obtaining water samples without possibility 
of air contact. The results of the run on air-free water are 
given in Table II., and those on air-saturated water in 
Table I. 

The air-free water was prepared in the apparatus shown 
in Fig. II. .1, a vessel of 6—0 litres capacity, was exhausted 
by a water pump to about 30 mm. mercury pressure, 
i Water was boiled in the flask, A, and tho steam and ex¬ 
pelled gases passed out at B into the beaker, E, which 
was thereby raised to boiling point. After A had boiled 
for 10 minutes, the water was drawn through the oooling 
worm, W, into J. When the flask, A, was nearly empty, 
tho tap, H, was closod and the bunsen removed. This 
caused the steam in A to condense, and drew in a fresh 
charge of hot water from E. By repeating the process 
air-free water was accumulated in •!. In the blank run this 
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Temps. 


Date. 

I _ 


Run 

lira. 


! Inlet. 

j Exit. 


A. 





I 02 

60 

21 

Ocl. 5, HUH 

; m 

nr* 

24 

to 

| 1(H) 

08 

24 

Oct. 17. HUH 

OR 

07 

2H 


08 

08 

48 


I 00 

08 

24 

H. 

; 100 

68 

48 

Nov. 4, 11)12 

84 

60 

24 

to 

04 

60 

24 

Nov. R, HU2 

88 

or* 

24 


Date-. 


Temps. 

Inlet. Exit. 


Nov. 

21. 

1012 

! 85 

at 


to 


; 00 

60 

Nov. 

27, 

1012 

1 1,0 ! 

70 


Tablk I. 

Experiments with tap water. 


Water. 

Oxygen in H,0. 

1 

Gas evolved. 


litres /hr. | 

Inlet. 

Top by-pass. 

1 Exit. 

c.c. /hr 

e.o./lK.O. 

% of O, 

o.c. 0,/lH. 

liilll 

1 z 
! _ 
5-71 

4- ao 

5- 80 

010 
()• 1H 

0-70 

0-60 

0-60 

000 

0-47 

0-47 

0-50 

2- 3 

5-6 

3- 1 

2-1 

3-4 

5-0 

12-7 

10-8 

8-2 

12-8 

1 2-4 

9-5 

5-2 

42 

5-1 

0-30 

1-20 

0-54 

0-36 

0-65 

0548 

0-575 

0-407 

0314 

! 7-15 
6-68 
7-14 
7-00 

1 

i z 
! ~ 

1 ~~ i 
_ | 

8-5 

71 

7-H 

4-7 

16-0 

13- 7 

14- 7 

15- 0 

0-9 

0-3 

8-7 

5-8 

1-54 

0-87 

1-28 

0-87 


- — 



— 

- - 




Experiments using air-free water. 


Ttun 

hre. 


12 

22 

24 


Water. 


0, In water. 


Gas evolved. 


1/hrJ i 

Inlet. | Exit. 

c.c./hr. 

C.C./J. | 

o,%. | 

O, C.C./1.I 

Remarks. 

0-339 

0-210 

0-200 

2-06* i 1-38* 
0-29 : trace 

0-26 | trace 

1 

0-5 

0-5 i 

nil | 

1- 5 

2- 4 

0 

20 (?) . 
1-7 

0 

i 

©c • 

1 

•Sample not 
by-passed. 


water wa« driven through the heating apiiaratus by 
coin (rawed nitrogen from a cylinder. The result* showed 
that with air-free water very little oxygen entered the 
heating apparatus, and since no gas was collected at the 
up|H«r end, was presumably absorbod by the metal 
Incidentally, the iron in the exit water, determined by the 
colonrimetrie method, was smaller than with air-saturated 
water, butt his result, was of little significance, os the amount 
would de|smd partly on agitation detaching rust from the 
walls. 


FIGURE H. 



Arrangement for bypassing — 
Samples. 



After the first run lasting abont 3 weeks, and before 
using air-free water, the iron pipe was taken down and 
examined. The accumulation ox chocolate-coloured nut 
in the lower end of the pipe ww plain proof of extensive 
rusting. 


• ^, 8 | , , M l‘* w interpretation can he placed on results given 
in table I, The gases dissolved in cold water if simply 
expelled would contain 30 per cent, oxygen. The gas 
; collected after passing through the tube contained only 
from o—10 per cent, of oxygon. Moreover, the oxygen in 
the exit water and gas together, easily calculable from 
the experimental results, was only a fraotion of the total 
j oxygen dissolved in the wator entering. This was plainer 
from exjieriments made later for the express purpose of 
j obtaiuing a balance. The results obtained were in agree- 
I ment with those already given (see Table III.). 

I T ho loaa of nitrogen is disregarded as being within the 
| limits of pi obable experimental error. The loss of oxygen 
presumably represents oxygen which has been absorbod by 
the metal forming oxide rust. It represents Bfl per cent, of 
the total oxygen dissolved in tho inlet water. The loss of 
CO,, also presumably absorbed by tho iron to form rust, 
represents 30 per cent, of that originally present. 

Since the dissolved gas was likely to be expelled on 
boiling in the first length of tho iron pipe, it was interesting 
to know what would De the effect if tne gases were as far 
as possible removed by some method just after heating. 
For that purpoao the apparatus was altered as shown m 
big. HI. 

One foot from the lower end of the sloping tube was 
inserted a piece of thin sheet iron, and a length of iron 
tubing was tapped into the main tube so as to stand verti¬ 
cally immediately below the inserted strip. Gas evolved 
from the water on heating was trapped by the inserted strip 
and collected in the vertioal tube. Water at this point 
was drawn off by a vertioil glass tube connected with a 
sampling bottle. 

Air-saturated water was run throngh the apparatus 
and result: are given in Tabic IV. A typical result was 
as follows:— 


o, 

entering. 

o, 

collected at 
lute. 

i 

o, 

in water 
at lute. 

0, 

iai exit water 
and gw. 

A c.c. /1H,0 

Sc.c./1H,0 | 

nfi 

nil 


i This indicated that about half the originally dissolved 
' oxygen had been absorbed by the pipe in the first foot 
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length of the tube. The remainder wu collected u gu 
*t the lute, end air-free water passed up the reet of the 
apparatus, no rusting from tho action of dissolved 
oxygen in the water-supply oould take place beyond the 
lute. 


Taslx III. 



0, 

c.c. 

CO, 

c.c. 

N, 

c.c. 

Dissolved gases in 1 litre of inlet 
water . 

8-0 

2-0 




Dissolved gu in 1 litre of exit water 
Kxlt gu accompanying l litre of 

exit water . 

Loss of gas In tube. 

0-4 1 

0-6 

0-2/ 

80 

J.3t 
} 1-3 

00 J 

0.7 

11* t 

> 19*5 
8-2/ 

0-5 


liberated, and about half the oxygen present is absorbed by 
the tube. At a point one foot from the lower end of the 
tube the system consists of 

(1) Gas-free water. 

(2) Gsa containing (a) ail the nitrogen; (6) moat of the 
i ( c ) nail thq oxygen originally dwsolved. 

If the gaa is tapped off here a Urge amount of mating 
during the rest of the tube due to oxygen and CO, m 
avoided. If it ig left to paw up the tube moat of the 
oxygon unite® with tho iron, while some nitrogen and all 
the residual CO. are rediaaolved in the exit water. In any 
case about half the oxygen and a small proportion of CO. 
am* absorbed by the metal of the tube in thobeated length. 
(Much less stress is laid on the CO, than on the oxygen 
results; they are deduood from a very muoh smaller 
number of experiments*) 

It was therefore made plain that a considerable amount 
of rusting from dissolved oxygen could be avoided by 


Table IV 7 . 

G(m withdrawn immediately after furnace. 


Date. 

_i 

Tomps. 

Water. 

Run. 

hrs. 



das at lute. 


Gas at 
Exit. 

O, in water. 

| Inlet. 

| Exit. 

1/hr. 

c.c. /hr. 

J C.C./l. 

| % of (),. 

| % of CO,. 

*0,c.c./l. 

Lute. 

| Exit. 

Nov. 13,1012 

to 

Dec. 20,1912 

1 100 

87 

100 

100 

92 

100 

100 

08 | 

63 

64 

06 

02 1 
64 j 
60 

0-48 

0-47 

0-40 

0 41 
0-43 
0-35 
0-47 

1 

18 

24 

20 

24 

23 

25 

22 5 

oqpaocctsE 

1 

24- 4 
201 
22-6 

25- 3 
19-7 
23-2 
22-0 

10 

14 

121 

13- 0 

12-8 

11-5 

14- 3 

v*» 

•5 

5-5 

4-0 

3- 2 

4- 8 

5- 9 

4 1 

2-8 

2-8 

3-4 

2- 52 

2-00 

3- 28 

nil 

nil 

nil 

trace 

0 

nil 

nil 

0-03 

001 

trace 

nil 

nil 

nil 

nil 

000 

0-00 

traoo 

nil 

nil 

nil 

nil 


♦Average of a large number of readings=30 c.c. 0,/litre. 


When the gaees were not separated at the lute, moet 
i oxygen was absorbed in tho further 

length of the tube. 


Up to fl per cent, of CO, was found in gas collected at 
tho lute, and practically none in the water, but when no 
lute was used 2 /3 of the CO, originally present was found 
m the cxi t water, and none in the g is, indicating extensive 
re solution of CO, in the cooler end of the tube beyond 
the heated portion and lute. 

^ K U .°u Wing re6ultfl T re obtei »ed from an experiment 
in which the gas was oollooted at the lute (see Tab’e V.). 


Table V. 


Dissolved Ini litre of Inlet water.. 

Dissolved in 1 litre of water at lute 
Qss^ accompanying t litre of w>tOT 

***»>«? by Iron between ihiet aiid 
lute (by dlff.) . 


0, 

c.c. 

CO, 

c.c. 

N, 

«-.c. 

60 

1*7 

153 

0-0 , 

0-1 ) \ 

0-5 

3-0 

3-0 ) 

1*1-3 

1-2 f 

14-8 (Uiff.) 

2-9 

0-4 

— 


I reBnlta 80 far obtained, the aotii 

f0 “ 0w * ! 00111 out 
»nd IS raised to boiling point. The dissolved gases , 


Tablx VI. 


Time 
la mins. 

Temp. 

•c. 

1 

Conditions. 

0 

10 

so 

30 i 
40 

68 

80 

106 

16 

46 

7* 

84 

88 

00 

01 

01 

I^ble^rg^ ‘ dh “ ta * *“• 
More nut visible. 

” » »♦ 

ivmiwtthi&TgrrtSr 

■2—i-1 ^ S-^TT . 


mechanical removal of the gases evolved at the end of 
the heated longth, before the water oame into the rest of 
the system. It also appeared that considerable absorption 
of gas and rusting took place in the heater itself. We 
docided to see how far the action was manifested on a 
still smaller scale, and whether the destruction of dissolved 
oxygon by simple ohemioal means was useful. The follow¬ 
ing experiments were made. 

A litre flask was fitted with a cork, holding a capillary 
tube to allow for expansion, a glass hook, and a thermometer. 
A small piece of Kahlbaum'a pure iron foil was suspended 
from the glass hook. Tho flask was filled with Up water, 
and left for 1} hours on a steam bath. Table VI. shows 
the progress of the experiment. Rusting was extensive. 

Another similar flask was filled with water, and boiled 
to expel tho gas. Tho foil was suspended in it, and left on 
the steam bath alongside the first. No gas babbles 
appeared, and no rusting. Preliminary removal of oxygen 
by boiling is then an effective means of m inimising rusting. 


Removal of oxygen by chemieah. 

The next experiments were made with ohemioals which 
would themselves Uke up the dissolved oxygen, and the 
first tried was sodium arsenite, of which 0-11 grm. per 
litre of water (the quantity theoretically required) was 
used. 

The sodium arsenite was added to the oold air-saturated 
water, which was then heated in contact with pure iron 
foil as before. The ras ing was decidedly lessened. 
The proportion of sodium arsenite was then varied by 
stages from 80 per oent. of the theoretical to three times the 
theoretioal quantity. The rusting wu reduced with in- 
creasing quantities of arsenite to a very small amount, but 
not entirely prevented. The results were interesting, 
but in order to tost materials which were possiblein 
pnotioe on the large scale, a mixture of sodium hydroxide 
end ferrous sulphate wu added in the proportions neces¬ 
sary to take up the dissolved oxygen aooording to the 
equation:— 


4NsOH+2P«SO,-2Nai 

*Pe(OH),-fO,-rt^OH),: 
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Commercial caustic soda and green vitriol were used. 
On adding the substances separately in solution a bulky 
reen precipitate formed, which rapidly turned reddish- 
rown and settled to the bottom of the flask. The pre¬ 
vention of rusting was found to be nearly but not com¬ 
pletely effected by theoretical quantities. The cost of 
chemicals for suoh a treatment, which may often be prac¬ 
ticable, ispecially as a film hing process in the elimination of 
would be 2d.—2£d.pcr 1000 gallons for an ordinary 
water containing 6—7 c.c. of oxygen per litre: 1 *3 lb. 
caostio soda ami 4-5 lb. ferrous sulphate, quantities 
20 |>er cent, in excess of the theoretical, are here assumed 


for taking up oxygen is utilised. Only oxygen is estimated. 
Methods (1) and (2) were compared on the waters used 
and gave identical results. 

(3) The gases wore boiled off the water, collected over 
mercury, measured and analysed. This gave all the 
dissolved gases. 

The following method was used for the determination 
of dissolved and finely suspended iron coni]>ound8. 

50 c.c. of the water, containing 1 c.c. of strong nitric 
acid, were brought to boiling point and kept hot for 1 hour. 
Thin was necessary to ensure complete solution of suspended 
iron oxide. 5 c.c. of the cooled solution wore }>ourea into a 



necessary, and the whole of the dissolved oxygen is 
supposed to be treated. 

Summarising, we found :— 

(1) That in our experiments a very large proportion of 
the dissolved oxygen m the water supply, used for a simple 
heating system consisting of one pipe, was not present in 
the water or gas leaving, but had been absorbed in the 
pipe. It was presumably used up in rusting the iron, and 
a largo quantity of rust was actually formed. 

(2) That about half the loss of oxygen occurred in the 
first foot length of the pii>e—the heater. 

(3) That the further loss of oxygen ocourred in the 5 ft. 
of pipe beyond the heated length, and could be prevented 
if the expelled gases were mechanically taken off at the end 
of the heated length. 

(4) That in small Bcalo experiments with pure*iron 
foil the expulsion of dissolved gas from the water by 
previous boiling was an effective means of preventing 
rusting. 

(5) That in similar Bmall scale experiments it appeared 
that the rusting of iron foil could be almost prevented 
by treating the cold air-saturated water with the sodium 
hydroxide and ferrous sulphate necessary to take up the 
oxygen dissolved in the water supply. 

Appendix on methods of analysis. 

The following were used :— 

(1) The gasometric method desoribed in Lunge and 
Keane’s Teohnioal Methods of Analysis, Vol. I., p. 776. 
This method depends on the expulsion of dissolved gases 
by CO,; the gases are collected over caustic potash and, 
of oonrse, any CO, dissolved in the water is not estimated. 

(2) Witokler’s titfatkm method. In this well-known 
and widely-tmed method the power of manganous hydrate 


graduated comparison tube with 2 c.c. of potassium thio¬ 
cyanate, and 5 c.c. other added to extract the red compound. 
After shaking, the colour of the ether was compared with 
that obtained with a standard solution. This standard 
was made by running into 2 c.c. of potassium thiocyanate 
and 5 c.c. of ether an iron solution of known strength 
from a burette until the ether layer was about the same 
colour as the layer in the other tube. Distilled water was 
added until the volumes were equal, and then a little 
more iron solution to make the colours match exactly. 
The iron solution was made by dissolving 0*1 grra. of 
iron wire in sulphuric acid, oxidising by nitric acid and 
making up to 1 litre. 5 c.c. were diluted to 500 c.c. as 
required. 1 c.c. of solution = 0 000001 grm. iron. To 
match the colour usually produced about 2-5 c.c. of iron 
solution was required. 

Discussion. 

Mr. G. Ward asked whether the nature of the iron of the 
pipe used for the experiment was at all comparable to the 
cast iron tubes employed in heating apparatus. He sup¬ 
posed it would be a piece of, gas tuning, which was very 
different to the tubing used by water engineers. Probably 
the oast iron pipes used by engineers were very muoh lest 
liablo to corrosion. 

Mr. J. Miller said that when engineers lised condenser 
water they expected to have little or no corrosion, as the 
water contains no dissolved solids. However, the con¬ 
denser water got thoroughly mixed with air, and extensive 
corrosion ocourred. If means were taken to prevent ad¬ 
mixture of air, no corrosion took place. 

Dr. Meyer said that when water contained not more than 
6 c.c. of dissolved oxygen, his experience was that there 
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was very little corrosion. When 5*5 c.o. of oxygen were 
present, there was somo corrosion, whilst if there were 
between 20 and 30 mgrms. of free carbonic acid present 
with 5*o c.o. of oxygen, there was very great corrosion. Ho 
would like to know the limit. He would also like to kno w 
whether Professor Oobb included all the organio acids in 
his free CO., as he hod found that when 1 to 2 or 3 c.o. of 
organic acids wore present, the water was very corrosive. 

Mr. W. G. Young asked os to the condition of the iron 
pipe before the experiment. Was it cleaned or burnished, 
or was it simply a pieoe of rough gas piping. Was any 
attempt made to weigh roughly the iron oxide formed. 
Under the conditions of the experiment ho supposed that 
some of the oxygen would be usod up by the organic 
matter, as all water contained organic matter. Would it 
be possible to use some siniulo mechanical means to got rid 
of the dissolved gases before the water entered the 
boiler ? 

Dr. Meykr said that if a water eontainod 0 e.e. of 
dissolved oxygen jmr litre, it was possible to bring it down 
to 2 c.o. by heating to 60° C. Would it be possible to 
do this first, and then to put soda and ferrous sulphate 
into the boiler. Also did Prof. Cobh agree to use man¬ 
ganese permutite to remove the last trace of iron, after 
removing the oxygen by means of soda and ferrous sulphate. 

Mr. C. P. Finn asked if the oxide produced was removed 
mochanically by the flow of the water up the pipe, or did it 
remain more or less as a firm coat. In oitnor case was 
corrosion continuous, or did it reach a point when it began 
to be loss. Pointing out that the conditions which existed 
in the experiments were similar to those in the case of 
economisers, he asked whether the authors could say to 
what extent economiser pipes suffered. 

l)r. H. T. Calvkrt asked whother the amount of corro¬ 
sion increased with increasing amounts of oxygen in the 
feed water. One would imagine oxygon would readily 
escape with the steam. A large excess of ammonium 
thiocyanate was necessary to obtain the maximum colour 
in the method used for estimating iron. This, ho presumed, 
had been taken into account in the estimation. 

Mr. Rusiiby did not think that corrosion would take 
place to tho same extent with cast iron tubes as with 
those made of wrought iron. What was the reaction 
when a slight excess of an alkali carbonate or hydroxide was 
added to a water to prevent corrosion. He thought 


corrosion was duo not so muoh to the oxygen alone, M to 
the oxygen plus aoids. For instanoe corrosion oould be 
avoided by adding seaweed extract; also by adding an 
alkali. He had noticed that oorrosion took place most 
extensively along the seating of a boilor, whioh is the ooolest 
part. Oould Professor Oobb oxplain this. He also 
pointed out that boilers worked under high pressures, and 
this would probably modify the results. 

Prof. Cobb, in reply, said that the nature of the metal 
would' no doubt inihienoe its corrosion as suggested. 
Their experiments were made with a wrought iron tube. 
.Small cost iron pipes were almost unknown, but larger 
sizes were, of course, extensively used. It was inadvisable 
to assume that oast, iron nooessarily corroded less than 
wrought iron. Tho “ skin ” of oast iron had a protective 
influence, but when that was removed, as by machining, 
tho exposure of graphite and iron and carbide opened the 
way to electro-chemical action. In Confirmation of Mr. 
Miller’s remarks, he said that in a particular oaso which 
had come to his notice one set of pipes carrying condensed 
water, freed from air, suffered no corrosion, while another 
set, fed with the same water, air-saturated for make uu, 
was badly corroded. They "had not studied jsswible 
corrosion duo to j>oat acids. Reducing the dissolved 
oxygon by a preliminary heating to about fi0° C. and treat¬ 
ing chemically to remove the rust, seemed to be » promising 
way of working in practice. Treatment with manganese 
permutite would aoply particularly to the removal of that 
small proportion of the oxidisod iron whioh had gone into 
solution. The pipe used was ordinary wrought iron steam 
pipe, and was not prepared in any way. Attempts to 
weigh tho rust formed had boon made, but wore useless. 
Most of tho oxide remained attached to the iron pipe. 
Tho organic matter in the water might bo responsible for 
the destruction of a small portion of tho dissolved oxygen. 
But. the heating or boiling of waters in tho ordinary process 
of estimating organic: inattor with permanganate would 
seem to indicato that any error arising from this oause 
would be small. In the colourimetrio process for estimating 
iron, a large excess of thiocyanate was present. The 
use of alkali to lessen corrosion duo to acid in water, was 
no doubt of service. Corrosion along the seating lines of 
a boiler was, bo far as ho knew it, external, and was probably 
due to low temperature and “ pocketing " of the nue gases 
along those lines. * 
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Patents. 

Refrigerating apparatus. E. C. R. Marks, London. From 
The Iceleea Refrigerator Co., Chicago, Ill., U.IS.A. 
Eng. Pat. 27,898, Nov. 30, 1912. 

The apparatus consists of a pair of vessels each of which 
acts alternately as a generator or an absorber of, for 
example, ammonia vapour. Heating and cooling devices 
are mounted on a rooking frame so that they can be ohanged 
over and the functions of the vessels reversed as required. 
File reversing gear is controlled by devices in the vessels 
sensitive to heat and pressure.—W. H. C, 

Separation of impurities from liquid by centrifugal force; 
Method of and apparatus for -. J. Hamul, Liver¬ 

pool Bag. Pat. 8333, Mar. 14, 1913. 

J^htaSugid is divided horizon tally into compartments 
wnmm the suspehded impurities, respectively denser and 


lighter than the liquid itaolf. may be separately and suc¬ 
cessively removed.—.1. L. F. 

Incrustation in boilers and the like; Prevention of -. 

1. KadaefT, Moscow. Eng. P%t. 11,384, May 18, 1913. 
A mixture ol sodium hydroxide, sodium oarbonate, 
tannin and tannin extracts and a mucous vegetable sub¬ 
stance obtained by boiling linseed, Iceland moss or similar 
bodies with wator is introduced into the boiler.—W. H. C. 


Charging and discharging retorts, muffles and Me like. 
R. von Zelewski, Engis, Belgium. Eng. Pat. 12,120, 
May 24, ]#13. Under Int. Conv., May 31, 1912. 

A scBAFxn with a series of equally spaced blades has a 
working stroke equal in length to the space between 
successive blades, so that the muffle, etc., mat be gauTuqfly 
charged or discharged by a suooession df Strokes of tile 
scraper.—J. I). F, 
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Drying apparatus; Air or gas supply arrangement Jor - 

W. P. Thompson, Liverpool. From A/S. Myrons 
Verksted, .Christiania. Eng. Pat. 21,276, Sept. 20, 
1013. 

In apparatus for drying boiled crang (whale flesh), and the 
like, a series of superposed, concentric, cylindrical chambers 
is used, over the bottoms of which a series of arras carrying 
scrapeTs or knives revolve on a vortical shaft, so as to 
loosen and disintegrate the material. Drying and heating 
gas or air is admitted through the central hub of the 
scrapers, through the rear of the latter, and thence through 
the hub of the set of scrapers in the chamber immediately 
above, and so on from chamber to chamber.—J. L.F. 


extremity, floats, pistons or the like, operated by the 
movements of the column of liquid are provided, and 
mechanically connected with suitable valves in such a way 
that the periodic application of pressure is dependent 
upon the movement oi the oscillating oolumn.—J. L. F. 

Grinding , crushing, -pulverising and the like; Roller and 

ring mills for -. J. Y. Johnson, London. From 

Gebr. Pfeiffer, Kaiserslautern, Germany. Eng. Pat. 
24,822, May 8, 1913. 

The grinding rolls and rings are supported by flexible 
bearing swhich move in relation to the grinding rings, 
radially, and to the rolls, axially.—W. H. C. 


Dryinq chambers. E. C. R. Marks, London. From The 
Cutler Dry Kiln Co., Inc., New York. F.ng. Pat. 
22,986, Oct. 11, 1913. 

Air enters and leaves the drying chamber through one or 
more porous walls and is forced through the interstices of 
the heat-radiating device by a fan fixed within tho 
chamber.—W. H. C. 

Drying apparatus. W. J. Elsworth, W. H. Allon and 0. 
Elsworth, Newoastle-on-Tyne. Eng. Pat. 25,950, Nov. 
12, 1913. 

The heating furnace is enclosed by a casing which oonveys 
hot air to the drying chamber. The latter oontains the 
fumaoe flues, which terminate in a chimney surrounded 
by the annular duct discharging the moist air. By re¬ 
ducing the area of the moist air outlet to less than that I 
of the dry air inlet, a small increased pressure can be ! 
obtained in the drying chamber.—-J. L. F. 

Desiccating and collecting apparatus. 1. S. Merrell, Assignor j 
to Merrell-Soulo (Jo., Syracuse, N.Y. U.S. Pat. i 
1,088,430, Feb. 24, 1914. ‘ 


Furnaces provided with regenerative chambers. H. Poetter 
and Poetter, Ges. m. b. h., Diisseldorf, Germany. Eng. 
Pat. 20,411, Nov. 18, 1913. 

A slide which runs on rails and moves across the flues 
loading to the regenerative chambers, has three ports, of 
which tho oentral one is always used for supplying air for 
combustion, whilst the two outer ports alternately conduct 
tho waste gases to one of the two regenerative chambers 
and the air to be preheated to the other.—J. L. F. 

Furnace, for baking refractory earths. A. Valuy. Fr. Pat. 
463,574, Oct. 13, 1913. 

A 'CAijOrNiNG furnace for refractory earths heated by 
cheap fuels such as lignite, is formed with a central 
calcining chamber having a furnace at one side. The 
furnace gases enter the calcining chamber through a 
horizontal passago at the top and are deflected down¬ 
wards by a curved roof or partition separating the* cal¬ 
cining chamber from a chamber above it which acts both 
as a flue and as a drying chamber for the refractory earth. 
The air supply passages ure in the heated walls of tho 
furnace.—H. H. 


The material is forced by a current of air into one ond 
of a desicoating chamber having a number of collecting 
chambers at the opposite ond, each fitted with a filter 
and a valve. Some of the dried dust falls to tho bottom 
of the chamber where it is carried forward on a travelling 
conveyor to a discharge outlet at the side, while the dust 
which collects on the filters is caused to drop on to the 
conveyor from time to time by closing the outlet valve of 
any one collecting chamber to prevent air from passing, 
and shaking tho niter.—H. H. 

Conveying and mixing slurry , mud, sludge and the like; 

Method of and apparatus for -. O. Polysius, Dessau, 

Germany. Eng. Pat. 21,481, Sept. 23, 1913. 

The compressed air used for conveying the mixture also 
serves for stirring it, a number of similar holders being 
arranged so that as one tills, a second is emptied, and a 
third, which has been emptied, is connected with a com¬ 
pressed air oolleotor, in which the pressure of the air is 
reduced to render it suitable for agitating the mixture in tho 
storage tank. The holders, fitted with automatic inlet and 
outlet valves, are supplied from a constant level feed¬ 
tank, or tanks, and are successively plaoed into com¬ 
munication with the delivery, the air oolleotor and tho 
atmosphere by means of three-way cooks operated' by 
floats. The surplus air, if any, is discharged when 
the bolder is connected to the air prior to flUing. 
The agitation is effected by means of an air-lift device, 
consisting of a vertical pipe connected with the exhaust 
air collector at ite lower end, open at both ends, and 
perforated or slotted to permit of its working indepen¬ 
dently of the height of the mixture to be agitated. 

—J. L. F. 

Pumping or raising liquids; Method of and apparatus for 

-- H. J. Mollis, London. Eng. Fat. 22,012, Sect. 

80, 1918. • 

To oveeoome the difficulty of accurately timing the 
periodic application of pressure to a column of liquid 
oauaed to oeoillste by means of an elastic body, (usually 
a gas or air pocket), to which it M connected at its lower 


CiUalyser and process of making same. C. EUib. Montclair, 
N..T. U.S. Pat, 1,088,673. Feb. 24,1914. 

Finki y divided carbonaceous or other porous granular 
material is impregnated first with a precipitant of nickel 
and then with a solution of a nickel salt, in such proper- 
I tions that not more than 16 per cent, of “ nickel material ” 
j is precipitated. —H. H. 

Coating objects with subdivided material; Process of -. 

F. F. Bradley, Assignor to Bradley and Vrooman Co., 
Chicago, Ill. U.S. Pat. 1,088,874,'Mar. 3, 1914. 

Bonus having a multiplicity of surfaces to be coated with 
subdivided material are first ooated with adhesive material 
and then placed in the centre of a chamber into which 
opposing streams of gas carrying the finely divide^ coating 
material in suspension are projected.—H. H. 

Evaporator. J. T. Wann, Berkeley, Cal. U.S. Pat. 
1,089,027, Mar. 3, 1914. 

A bkbies of racks carrying trays for fruit, etc., is arranged 
in the upper part of a chamber with vertical inlet and 
outlet fluee for hot air between the racks. The trays 
are inclined upwards from the inlet to tho outlet flues, 
and the inlet flues are fitted with deflectors to direct the 
hot air between the trays.—H. H. 

Evaporating apparatus for all kinds of liquids. E. A. 
Bsrbot. First Addition, dated Deo. 26, 1912, to Fr. 
Pat. 461,890, Nov. 8, 1912 (this J., 1914, 188). 

Thi envelope enclosing the tubes is made cylindrical 
instead of pyramidal. This arrangement is to strengthen 
the apparatus and make it possible to have two removable 
ends, so as to facilitate cleaning.—N. C. A. 

Dried or concentrated products; Process for obtaining 

without loss -. G. A. Krause. Fr. Pat. 463,319, 

Oct. 6, 1913. Under lot. Conv., Oct. 12, 1912. 

Turn finely-divided particles carried away when inbatances 
in the form of spray Are evijtorkted hr dried by a eurrent 
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of hot air or other gas are cauaed to deposit by the action 
of a high-tension electiio current. The wall of the metallic 
containing vessel, or a metallio lining or plates suspended 
in the vessel, may form one electrode, the other being fine 
wires or wire gause. Ozone or oxides of nitrogen may 
also be produced by the ourrent whereby the product is 
Ueaobea or otherwise modified.—N. C. A. 

Separating fluid* having different characteristic*; Method 

and mean* for -. C. S. Brown, Nashville, Tonn. 

U.8. Pat. 1,089,187, Maroh 3, 1914. 

Th* fluids are caused to flow through an orifioe in a plato 
or other surfaoe and then to spread out in a thin film 
between the surfaoe and a thin plate movably supported 
upon the surfaoe. The passage between the plate and 
surface rapidly incroasos m area as the fluid moves away 
from the orifioe and the pressure in the passage varies 
correspondingly but is different for different fluids. The 
distance between the plate and surface adjusts itself 
automatically so that one fluid is able to escapo whilst 
the escape of the other is substantially prevented.—H. H. 

Grading powdered material; Apparatus for - Comp. 

de Fivcs-LiUo and P. Habots and A. France. Fr. Pat. 
463,864, Oot. 21, 1913. 

Tan material (fine coal, ores, grain, etc.) is fed from a 
hopper by a rotating feeder, into a chambor in whioh it 
is submitted to an upward blast of air, whioh carries with 
it the finer particles. The heavier particles fall into an 
hydraulic seal at tho bottom of the chamber from whioh 
they can be continuously removed without disturbing 
the air pressure. The intensity of the blast and the size 
of the outlet through which the air carrying the fine 
particles escapes are regulated by valves. The plant can 
be used as a unit or in batteries.—N. C. A 

Crystallisation of hot saline solutions; Continuous -. 

Haborlein. Ger. Pat. 271,102, Juno 18,1912. 

The quantity of oooling liquid supplied to the different 
oompartmonts or groups of compartments of the crystallis¬ 
ing vessel is progressively diminished so as to onsure that 
the requisite conditions in regard to fall of temperature 
and temperature difference between cooling surface and 
solution are maintained in the different parts of tho 
apparatus.—A. S. 

Drying apparatus; Shaft or tower -. A. HuiUard, 

Suresnoa, Franco. Eng. Pat. 17,621, July 30, 1913. 
8 k* Fr. Pat. 461,612 of 1913 ; this J., 1914,187.—T. F. B. 

Desiccating fluid substances; Method for -. W. B. 

McLaughlin, Now York. U.S. Pat. 1,090,740, Maroh 17! 
1914. ’ 

Skk Fr. Pat. 441,742 of 1912; this J., 1912,947.—T. F. B. 

Separating mixtures of gases. A. Sinding-Larsen, Chris¬ 
tiania. U.S. Pat. 1,091,023, Maroh 24, 1914. 

Skk Eng. Pat. 8211 of 1910; this J., 1910,1092.—T. F. B. 

Fitter plate. P. Forges, Vienna, Assignor to L. Stein- 
sehneider, Briinn, Austria-Hungary. U.S. Pat. 1,091,080 
March 24, 1914. “ ... 

8m Eng. Pat. 12,737 of 1912 ; this J., 1913,740.—T. F. B. 

Method and apparatus for expressing oil from seeds, nuts 
and other oleaginous substances, and juice or fluid from 
^utts, herbs, flowers, peat, etc. Eng. Pat. 29,331. See 


oxperfenoed on account of the strong oorroaion of the tubas 
and dogging of the material with whioh they were peaked, 
mainly due to the sulphur oontainod in the ooko-oven gas. 


Ha.—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Flameless surface combustion. 0. Dobbelstein. Stahl u 
WM. 84. 661-678. (See also this J., 1911, 
827 j 1812, 61, 624 ; 1914. 303.) 

Dnans of tests of the “ Boneoourt ’’ bofier 
Knpps works ate given. Considerable diOsulty was 



In every test several of the tub™ did not work satisfac¬ 
torily, and With the prawnt arrangement it was diffioult 
to ensure equal distribution of, and resistance to, tho km 
in all the tubes. Tho Berlin-Anhaltisoho Maschinenbau 
A;-G. have constructed a small experimental boiler, fired 
with tor-oil, embodying certam foaturos (see Fig.), designed 
to olimmato this difficulty of unequal distribution, eto. 
This boilor on tost evaporated no Ices than 26-3 lb. per 
sq. ft. of heating surface per hr.—about twice the rate of 
“J® Krupp bodor—with a hoat-effloionoy of 0-90, and a net 
emoioncy of about 0'82. Existing designs of this type of 
boiler did not prove suitable to he demands of praotio&l 
steam-raising.—J. L. F. 

Flame ; Initiation and propagation of -. H. B. Dixon. 

J. Gas Lighting, 1914, 125, 81fr—822. 
Experiments by Falk (this J., 1908, 324) in whioh a 
mixture of gases was heafcod by sudden compression by 
a falling piston in a stool cylinder, appeared to indicate 
that tho mixture of oxygen and hydrogen most easily 
ignited was one of equal proportions of the two gases. 
In these experiments the greatest depth reached by tho 
piston before it was shot upwards by tho force of the 
explosion was obsorvod, it being assumed that sinoe tho 
whole gas column was compressed and heated to tho 
ignition i>oint, the flame would spread through the gas as 
an explosion wave, and henoo the time elapsing between 
the initiation of the flame and tho revoreing of the motion 
of the piston oould be neglected. Using a method of 
photographic analysis the author found that when the 
gases wore compressed to tho ignition point and the 
movement of the piston then artificially arrested, a flame 
appeared at some spot in the heated gas after an interval 
and spread slowly throughout the mixture. The flame 
did not start as an explosion wave, though it quickly set 
up such a wave in a sensitive mixture such as eleotrolytio 
gas. In the case of the latter mixture the pre-flame 
period was short and would not appreciably affect the 
results obtained by Falk, but with a mixture containing 
3 vols. of oxygen to 1 vol. of hydrogen, it was so prolonged 
that the piston moved in a considerable distance after the 
“ ignition point ” was reached, and an appreciable dis¬ 
tance even after tho flamo appeared. The duration of the 
pre-flame poriod of combustion varied with different 
gases; it was remarkably prolonged in the ease of methane. 
It was only in this initial stage of oombustion that the 
influonoo of water vapour waa exerted: pure mixtures of 
hydrogen or a hydrocarbon and oxygen were ignited by a 
spark however thoroughly they wore dried, and the flame 
was propagated more rapidly than when water vapour 
WaS P*'® 8611 *'' ignition point of a gaseous mixture 


wmen is arrested at tne desired moment by a collar through 
which the piston-rod passes. Suooeaaive trials are made, 
with increasing compression, till the mixture fires. The 
values so obtained are lower than those determined at 
atmoephoric presents, e.g„ 626° O', se compered with 
585 a C. in tho ease of eleotrolytio gas. 
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[AptiaO, ML 


The pcmability of determining the anocifio heat* of gaaea 
at high temperature* by laeaauring the velocity of sound 
therein ia discussed and aomo experiments in this direction 
are described.—A. S. 

Producer gas; Chemical changes occurring during the 

‘passage of - through pipes. E. Kchmatolla. Chcrn.- 

Zeit., 1914, 88, 409—410. 

When an installation of gas-fired furnaces or retorts is 
first set to work, the gas conduits become thickly coated 
with a mixture of tar and soot which can only be removed 
by laborious scraping, or by burning. After normal 
working conditions have been reached, tho conduits 
roquiro cleaning only at long intervals, and only Boot is 
deposited, whicn can easily be removed by admitting a 
blast of compressed air into the conduit, which should for 
safety be above the ignition temperature. Tho doposit 
formed at first is produced by tho adhoronco of soot to the 
tar which condenses on tho cold walls of tho new conduit, 
and at temperatures of about 450° (J., tho gas is partially 
decomposed with deposition of more carbon: 200 +0--- 
CO,+2C. The rovorso reaction which occurs at 700°-- 
800° C. can bo used for partially cleaning out tho conduits, 
the supply of fresh coal to tho producer being interrupted 
so that a very hot gas is passed through the conduits. 

-A. T. L. 

Carbonising chamber for gas-works ; New type• of --. 

The Hoppers combination oven. Cl. S. Cooper. J. Gas 
Lighting, 1914, 126, 813—815. 

The ovon can bo used as a gas-ovon heated entirely by 
producer gas or os a coko-ovon heated by part of tho gas 
produced from the coal: tho change can bo made in a very 
short time and without interfering with tho working of the 
oven. The oven is provided with divided regenerators 
and with a distribution pipe for supplying gas to the 
heating flues diroot. When used as a coke-oven, all the 
regenerators servo for prehoating the air, tho coko-ovon 
as used for heating being supplied direct to the heating 
ues. When used as a gas-oven, ono pair of regenerators 
serves to preheat the air and tho other the heating gas 
(producer gas or blast-furnace gas). When using the 
oven as a coke-oven, benzol may be recovered from the 
portion of the gas used for heating purposes. Installa¬ 
tions of 35 of those combination ovens have been in opera¬ 
tion for Home time at Koenigsborg, Germany, and at 
Joliet, HI., U.S.A.—A. 8. 

Self-ignition temperature of motor oils ; Determination of 

the -. E. J. Constam ami P. Schliipfer. Los 

Matures Grasses, 1914, 7, 4037 4042. (Soo also this 
J., 1013, 1096.) 

A SMALL crucible is imbedded in calcined silica in a larger 
platinum crucible, through the cover of which is passed a 
platino-rhodium thermo-element and a tube for admitting 
a current of oxvgen or air. When the required temj>era- 
t-ure is attained, a drop of the oil is introduced, and this 
is repeated at gradually increasing temperatures until 
ignition takes placo. A sharp explosion in a current of 
oxygon or a dull explosion in air occurs at the moment of 
ignition. The following results wore thus obtained in the 
examination of 117 samples of oils:—Diesel motor 
naphthas, 300° to 350° C.; Borneo liquid fuel, 400° y.; 
creosote oil, 550° 0.; and arachis and palm oils, 400° 0. 

— C. A. M. 

Gasoline from natural gas in the United States. U.S. Gool. 
Survey. Oil, Paint, and Drug Rep., March 30, 1914. 

[T.R.J 

The number of gasoline plants in operation in the Unitod 
States increased from 176 in 1011 to 250 in 1912, and the 
daily capacity almost doubled. These figures inoluded 
the regularly established compressor plants, also 
those which use the simple method called the “gas- 
pump” or vacuum prpeess. The natural gas gasoline 
industry was confined to eight States in both 1911 and 
1912; West Virginia takes first place in the quantity 
produced. The total production of gasoline from gas in 
1W2 was 12,081,179 gallons, valued at $1,157,478, as 


compared with 7,425,839 gallons, valued at $531,704, ip 
1911. The estimated quantity of gas used in the extrac¬ 
tion of 12,081,179 gallons of gasoline in 1912 was 
4,687,796,329 cubic feet, an average yield of 2*6 gallons* 
of gasoline por thousand cubic feet of gas used. Various 
uses are made of the residue or “ exhaust ” gas, which is 
the gas left after the gasoline has been extraoted. In 
some places it iB sold to gas companies and run through 
their linos to consumers ; in other plaoes it is used to drive 
gas engines and tho gasoline plant of the operator; but 
it is most commonly retumod to the original producer for 
field purposos. In some few plaees it is wasted. 

Alkali fusions. [.Formation of acetic acid and ethane from 
acetylene .J Fcuchter. See IV. 

Direct recovery of ammonia as sulphate without distillation. 
Strommonger. See VII. 

Determination of car km monoxide by means of yellow 
mercuric oxide. Mosor and Schmid. See XXIll. 

Patents. 

Coal and other slimes and, materials of a like, nature ; Method 

of and apjmralus for draining and concentrating -. 

S. Hunter and Simou-Carvos Bye-Product (Joke Oven 
Construction and Working Co., Manchester. Eng. Pat. 
22,189, Oct. 2, 1913. 

The washed material is passed over an inclined sieve 
and tho slimes which pass through tho sieve are collected 
in a settling tank. The concentrated slimes from the 
tank are paused over a fine inclined sieve and from the 
upper surface of this sieve to a rocking sieve. Tho fino 
material which passes through tho rocking sieve is delivered 
upon the washed material passing down the first sieve 
which acts as a filter.—A. T. L. 

Graphite and rombustiblrs in general; Process and apparatus 

for the enrichment of -. J. Mauduit. Fr. Pat. 

463,609, Dec. 20, 1912. 

Oravhitk etc. is purified by the volatilisation of the 
impurities in an electric furnace. The furnace is prefer¬ 
ably formed from a block of graphite, the openings for 
charging, introduction of electrodes, and escape of 
volatilised bodies being spaled against ingress of air. A 
number of electrodes may be used, and the top of the 
furnace through which the electrodes pass may bo partly 
isolated from the rest by the interposition of cooling 
chambers to protect the packing material round the 
electrodes from the effect of very high temperatures. 

—H. H. 

Combustible,; Agglomerated - and process for manufac¬ 

ture thereof. Comp. d’Agglomdres d’Anthracite Pur. 
Fr. Pat. 463,138, Dec. 9, 1912. 

Anthracite dust is mixed with 5 to 8 per cent, of finely 
powdered soft coal and with an agglutinant, and moulded 
into blocks, which are heated to 900° or 1000° C. The 
agglutinant is eliminated at the high temperature, the 
soft coal then acting as the binding agent. —H. H. 

Coke-ovens ; Gas-inlet nozzles for -. H. Gossler, Herne, 

Westphalia. Eng. Pat. 14,241, June 19, 1913. 

The nozzle is fitted coaxially with the gas supply conduit 
and is so tapered towards its discharge orifice as to produoe 
eddies whion servo to prevent the deposition of tar vesicles 
upon its sharp edge.—J. L. F. 

Coke ovens ; Regenerative -. N. Schuster, London. 

Eng. Pat. 29,517, Dec. 22, 1913. 

Coke ovens having regenerative tunnels in tho base of 
the structure are constructed so as to secure equal heating 
of the whole foundation and oonsequent equality of 
expansion and contraction therein. Two pairs of tunnels 
run at right angles to the coke chambers, each being 
divided by transverse partitions into separate regenerative 
chambers equal in number to half the number qf ooke 
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ohambers and also to half the number of heating chamber* 
in the oven aide walls. One half of any one heating 
ohamber is oonneotcd by a passage with one of the re- 
gonerative chambers in one tunnol of a pair, while tho 
other half is connected with one of tho regenerativo 
chamber* in a tnnnel of the other pair. The two halves 
of the next heating ohamber oommunicate respectively 
with regenerative chambers in the other tunnels of each 
pair, so that uniform conditions of heating always obtain. 
The regenerative ohambers act alternately as inlet and 
outlet chambers for gases in the usual manner.—H. H. 

Coke ovens. C. Semmlor. Pr. Pat. 463,21)9, Oct. 6, 1913. 
The hot coke from coke ovens is cooled in ohambers 
having double walls through which water is circulated 
under pressure so as to bocome superheated, the waste 
heat being thus rendered available for power or heating 
purposes.—H. H. 

Coke oven ; Recuperative ——. T. von Bauer. Gor. Pat. 
267,480, Peb. 13, 1913. 

The heating walls of the oven are subdivided horizontally 
by rows of perforated boxes filled with fragments of 
firebrick. Air and heating gases are supplied to passages 
between the rows of boxes and have to pass through the 
masses of granular material in the boxes, whoreby intimate 
mixing and more complete combustion arc attained. 

—A. 8. 

Coke own. Gebr. Hinselmann. Ger. Pat. 268,327, 
Jan. 14, 1913. 

To obtain uniform heating of ooke-nvons with vortical 
heating flues, the flues start from different heights, or 
some of them are made of small cross-section up to a 
certain height, so that tho flame opens out only in the 
upper part of the flue.—A. 8. 

Coke, loic in sulphur ; Manufacture of -. A. Fingcrland, 

A. Indra, and A. Lissner. Ger. Pat. 270,573, July 7, 
1913. 

Goal is oarbonised, or coke is heated, after uddition of 
metals, oxides, hydroxides, or salts capable of acting 
catalytically in tho subsequent treatment, anil the hot 
ooko is then treated, preferably in a separate apparatus, 
with gases or vapours, which in conjunction with the 
substances added previously, serve to remove sulphur. 
For example with iron filings as catalyst and chlorine as 
the gas, forric chloride and sulphur chloride are formed, 
both of which are volatilised.—A. 8. 

Caseous fuel; Production of -. A. W. Southey, Mill 

Hill. Eng. Pat. 4906, Fob. 17, 1913. ‘ 

A spbay of liquid fuel is injected by a jot of gas from 
an internal oombustion engine oylindcr into a chamber to 
which air is admitted so that partial combustion and 
consequent vaporisation of the fuel takes place, ignition 
being offooted by a sparking plug. The sprav is preferably 
directed upwards from the surface of liquid fuel main¬ 
tained at a constant, level in a well at the bottom of the 
vaporising chamber, so that it impinges against a horizontal 
bame-plato from which the excess of fuel drips back into 
the well, while the mixture of vapour, air, and products 
of oombustion passes on through an annular channel 
surrounding the baffle into the inlet pine of the engine. 
(See also Eng. Pat. 27,612 of 1911; this J., 1913,'77.) 

—H. H. 

<7o s-iiroiucers. J. B. Jolly, Ghorley, Lanes. Eng. Pat. 
13,737, June 13, 1913. 


the clinker from oaking ooals too rapidly. To avoid this 
the pitoh of the helioal orushing suiiaoe of the breaking- 
jaws is gradually and continuously diminished towards 
their bases.—J. L. F. 

Cos; Apparatus for manufacturing -. E. G. and L. B. 

Jones, San Frartoisco, Gal. U.8. Pat. 1,089,926, March 
10, 1914. 

The generator comprises two lined, shells, oonneotcd at 
the base, the shorter containing two and the longer three 
ohambers divided by chequerwork. The lower ohamber 
in the shorter and the middle one in the longer shell are 
provided with oil-inlets. Tho top chambers have inlets 
for steam and gas. The other usual inlets and outlets 
are provided.—J. L. F. 

Washing or scrubbing gas; Apparatus for -. P. E. 

Williams, Wanstead. Eng. Pat. 10,966, April 29, 
1913. 

The stationary washer is built up of similar units, each 
consisting of a chamber, a, open at tho bottom and pro¬ 
vided wilh a recessed top, a*. The sides, a 2 , stand in tho 
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corresponding recesses of the row below, and are both 
notehod to allow free downward flow of scrubbing liquid 
and perforated to permit tho independent passage of 
ascending gas. Alternate rows are staggered to produoe 
a cellular structure. The gas-distributing ohamber units 
arc closed and laterally flanged at each end.-—J. L. F. 

Purifying "producer" and like gas; Materials for _. 

j. M. Wallwin, Halford, and F. S. Sinnatt, Manchester. 
Eng. Pat. 28,682, Dee. 12, 1913. 

The purifying material is mixed with partioles of oork. 

-J. L. F. 

Plast-furnuce gas; Purification of -. W. Sehwars, 

Ger. Pat. 271,067, Nov. 17, 1912. 
PtmiHCATiOH is effected by a revolving washer, snd the 
impurities, in the form of sludge, pass into an adjacent 
tank provided with a revolving drum, the interior of which 
is connected with a suction device. The impurities form 
a cake on tho surface of the drum ; this is removed by a 
scraper, whilst the water is returned for use again.—A. S. 


Is a produoer of the multi-ohambcr, shaft, regenerative 
typo, suitable for the treatment of sewage coke, a sooondary 
and temporary pronged grate is introduced above the 
main grate, to hold up the fuel bed while tho latter is 
withdrawn and the clinker removed.—J. L. F. 


Gas generators. T. de Fontaine, Hanover, Germany 
Eng. Pat. 18,413, Ang. 31, 1913. Under Int. Conv. 
Aug. 13, 1912. Addition to Eng. Pat. 24,811, Oct. 26 


Tw rotary grate generator with helical projections 
Aseoribed in the ehfef patent (this J., 1910, 684) removes 


Separating tight oils from washing oil and regenerating He 

loiter; Process of -. H. Koppers, Essen-Ruhr, 

Germany. Eng. Pat. 15,965, July 10, 1913. 

Lioht oils which have been separated from gas by heavier 
washing oils are distilled out by steam and the vapours 
passed through a fractionating oolumn. The liquid 
condensing in the column passes into a steam-heated 
chamber from which a further quantity of light oil is dis¬ 
tilled and oonduoted to the top of tile fractionating oolumn 
to mix with the other light oil vapours, while the na- 
vaporised heavy oil passes out into coaling vessels where 
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the naphthalene separatee. The heavy oil oan then be 
again used for washing gas.—H. H. 

Carbon; Conversion of - into liquid hydrocarbons 

and halogen derivatives thereof, G. Tiscnenko and 
H. Plauson, 8t. Petersburg, Russia. Eng. Pat. 27,430, 
Nov. 28, 1912. 

Cork, coal, charcoal or other carbonaceous material is 
impregnated with a saturated solution of the oxides, 
hvaroxides or salts of alkali or alkaline-earth metals or of 
aluminium, iron, zinc, copper, lead, tin, or antimony, or 
the carbon is mixed with tne dry salts or with the metal 
powder, and the mixture heated in a closed furnace by 
means of the electric arc in the presence of free hydrogen, 
water vaj>our, or combined water. Various hydrocarbons 
arc formed according to the metal used, including acetylene 
and benzene. The gases arc cooled and washed, and the 
hydrocarbons which have not been polymerised are passed 
through tubes packed with catalytic material (spongy 
nickel or iron) at 460°—600° C. Aluminium salts yield 
hydrocarbons of tho methane series; alkali carbonates 
yield aromatic hydrocarbons ; sodium aluminate yields a 
mixture of paraffins, aromatic hydrocarbons and terponcs 
Halogen dorivativos are obtained by using chlorides of the 
metals. (Soe also Eng. Pats. 27,428 and 27,429 of 1912 ; 
this J., 1914, 244.)—A. T. L. 

Petroleum ; Process and apparatus for the transformation 

of - and similar hydrocarbons into products having 

a lower boiling point. G. Rcnard, Brussels. Eng. Pat. 
3413, Feb. 10, 1913. 

A stream of liquid-petroleum is forced through an unin¬ 
terrupted passage, e.g., a nickel steel tube 10 mm. inside 
and 21 mm. outside diameter, and 60 metres long, the first 
part of which is maintained at 400°—460° C. and at a 
pressure in excess of the vapour tension, such as 40 to 
60 atmospheres, while the second part serves for cooling. 
A weighted valve at the end of the passage may bo used 
t > maintain the pressure.—H. H. 

[AfineroJ off] Lubricant. W. M. Simpson, Hastings. 

Eng. Pat. 24,461, Oct. 28, 1913. 

(Jbudk or heavy refuse mineral oil (80 to 96 per cout.) 
is heated to 300*—360° F. (149°—177° G) and mixed with 
hot asphaltum (20 to 6 per oent.). 0-26 per cent, of 
graphite or mica may also be added. The lubricant is 
suitable for heavy machinery.—A. T. L. 

Coal; Process for converting fine - into a marketable 

fuel. J. Evans, Melbourne. Eng. Pat. 18,270, Aug. 11, 
1913. Under Int. Conv., Aug. 19, 1912. 

See Fr. Pat. 461,400 of 1913 ; this J., 1914, 243.—T. F. B. 

(las producers. L. Carrotoro, Lugo, Spain. Eng. Pal. 
6262, March 13, 1913. Under Int. Conv., March 14, 
1912. 

See Fr. Pat. 456,618 of 1913 ; this J., 1913,936.—T. F B. 

Sulphuretted hydrogen from gases; Process for removing 

-. K. Burkhoiser, Hamburg, Germany. Eng. Pat. 

13,724, June 13, 1913. 

See Gcr. Pat. 263,593 of 1912; this J., 1913,971.—T. F. B. 

Distilling or mixing petroleum , tar oils, etc. Ger. Pat. 
270,832. Sec III. 

Calortmcler for flouring liquids or gases. U.8. Pat. 
1,088 280. See XXIII. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Direct recovery of ammonia ae sulphate without distillation. 
Strommenger. See VII. 


Patknts. 

Distillation of bituminous matters; Process and apparatus 

for the continuous fractional -. J. O. Aarte. Fr. 

Pat. 463,739. July 23,1913. Under Int. Conv., Aug. 1, 
1912, July 10,17, and 19,1913. 

Coal, etc., is supplied to a continuously noting vertical 
retort in suoh a manner that it becomes oloeely packed 
and oompressed near the wall* of the retort but remains 
loosely packed at the centre, thus allowing the distillation 
gases to escape readily. The coal is ted through an 
annular passage and is forced downwards at the sides of 
tho retort by a spiral screw working in this passage, or by 
reciprocating stamps, or merely by the weignt of the coal 
itself. The temperature increases progressively as the 
coal dosccnds in the retort. The coke produced enters 
a cooling zone where steam is injected into the mass, and 
is discharged through a water-seal by a reciprocating grate 
or other mechanical dovicc.—H. H. 

Hailing kilns and retorts; Method of -. D. S. Jacobus, 

Jersey City, Assignor to The Babcock and Wilcox Co., 
Bayonno, N.J. U.S. Pat. 1,086,716, Feb. 10,1914. 

In operating a series of steam heated drying kilns, saturated 
steam and then superheated steam are admitted to the 
kilns in turn. The superheated steam passes without 
condensation through the kiln to which it is first supplied 
and is then conducted into one or more of the other Kilns 
whore it condenses.—H. H. 

Electric filaments ; Manufacture of —-. 0. Auer von 
Wolsbach, Vionna. U.S. Pat. 1,090,111, March 10, 
1914. 

A solution of a mixture of salts of osmium and of a 
refractory oxide is treated with a reagent such as am¬ 
monium sulphydrate which precipitates both the osmium 
and the refractory oxide. The preoipitate is washed, 
dried, and heated in a reducing atmosphere till the osmium 
is reducod to metal, whilst the other compound remains 
as a refractory oxide. The resulting mixture is then 
formed into filaments.—W. H. C. 


in.—TAR AND TAR PRODUCTS. 

Tar treatment of roads. Revision of Road Board specifica¬ 
tions. J. Gas Lighting, 1914, 126, 807. 

Thk chief modifications of the earlier specifications (this 
J., 1011,676) are as follows : Tar No. 1 {for surface tarring 
of roads). The requirement that tho distillate between 
170° and 270° C. shall remain clear and free from crystals 
of naphthalone, etc., when kept at 30° C. for 1 hour, may 
bo waived in the oase of tar supplied direct from gas¬ 
works, but it is preferable not to use tar containing muoh 
naphthalene. iTie tar should contain from 12—21 per 
cent, of “ free carbon ” (i.s., residue left after extraction 
with benzene and carbon bisulphide). Tar No. 2 (for 
making tar-macadam and for surface tarring in very sol 
weather when the road crust is exceptionally dry). The tar 
should contain 12—22 per cent, of 11 freo carbon ” and 
may contain up to 25 per cent, by vol. of tar (or distillate* 
or pitch therefrom) produced in the manufacture erf car- 
buretted water-gas. Pitch and tar oils. Prepared pitoh 
from tar distilleries should contain 16—28 and com¬ 
mercial soft pitch 18—31 per oent. of “ free carbon.” The 
soft pitch and tar oils may oontain up to 25 per cent, of 
product* from carburet ted water-gas tar.—A. 8. 

Patknts. 

Coal tar or its products; Treatment of - for the removal 

of the properties therein tending to induce pitch cancer, 
H. W. Robinson, Sedgley. Eng. Pats. 4159 and 10,156, 
Feb. 18 and April 30,1913. 

The addition of small quantities of formaldehyde or other 
aldehyde, or their equivalents, to coal tar at a suitable 
stage in the distillation prooeas, results in the production 
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of a pitch entirely or almoet free from “ auxetios and 
therefore hsrmleee aa regard* liability to induoe pi tea 
cancer. Should it be ineonvenient to add formaldehyde 
during the distillation, augar or other aubatanoe which 
deeompoaee at a temperature below 250° C„ with formation 
of formaldehyde, may be uaed. When formaldehyde ia to 
be added to the tar during dietillation, it ia advisable to 
remove the lighter fractions in the usual manner, and 
when the temperature of the residue reaches 250°—270° C., 
to introduce the formaldehyde along with the steam. 
Successful results have been obtained by using about 
1} gallons of 40 per oent. formaldehyde to 2000 galls, of 
tar. A speoial apparatus ia described for mixing form¬ 
aldehyde with the steam to be introduced into the stills. 

—T. F. B. 

Pitch ; Hard commercial - and method of preparing 

the tame. C. N. Stevens, Kenilworth, Assignor to 
Barrett Manufacturing Co., Chicago. U.S. Pat. 
1,088,835, Feb. 24, 1914. 

Hard pitch in a granular and globular form is obtained 
by allowing the molten material, in the form of small 
particles, to fall through an ascending current of air into 
a cooling bath, and subsequently removing the product 
from the bath and drying it.—T. F. B. 

Tar oils and tars of vegetable , animal , or mineral origin , 

and similar products; Process for treating -. R. J. 

Zink. Ger. Pat. 289,281, Dec. 15, 1912. 

Tabs or tar oils are treated with neutral or alkaline solu¬ 
tions of sulphonatod soaps, sulphonatod oils or fats, etc., 
such as Turkey-rod oil, and the solutions or emulsions thus 
formed are heated or mixed with large quantities of water 
to separate the soluble from tho insoluble fractions of the 
tar.—T. F. B. 

Distilling or mixing petroleum, tar oils, etc.; Process for 

-. L. Stcinschneider. Gor. Pat. 270,832, Jan. 7, 

1913. 

Steak or air is introduced intermittently under pressure 
into the distilling or mixing apparatus : for this purpose 
a series of cylinders may be provided, through whioh the 
steam or air is foroed by means of pistons worked by 
suitable gearing: pipes with perforated distributing 
noszies serve to lead the steam or air from the cylinders 
to suitable points in the apparatus.—T. F. B. 

m-Cresol from p-cresol; Process far separating -. 

H. Terrisse. Fr. Pat. 483,221, Sept. 28, 1913. 

The mixture of m- and p-oresol is treated with the amount 
of 70 per cent, sulphurio acid theoretically necessary to 
eulphonate the m-eresol: this process is carried out in 
a partial vaouum, e.g., under a pressure of about 30 mm., 
and preferably at a temperature of 35° to 40° C. The 
m-cresolsulphonio acid is converted into its sodium salt 
by adding sodium carbonate or normal sodium sulphate 
and the p-oresol is separated from it by distillation with 
steam : the residue of sodium m-oresolsuiphonate is con¬ 
verted into the free acid by treatment with sulphuric 
acid, and the m-oresoi is separated by means of superheated 
steam.—T. F. B. 

Non-explosive preparations [nitro compounds]; Process for 

mating -. Farbwerke vorm. Meister, Lucius, und 

Briining. Fr. Pat. 463,288, Oct. 4, 1913k Unde- Int. 
Conv., Oct. 19 and Nov. 5,1912, and Sept. 10,1913. 
Explostv* nitre-oompounds, suoh as di- and polynitro- 
phenols and their salts, can be rendered entirely non¬ 
explosive by edding to them either waste sulphite-oelluloae 
lyes, with or without addition of caustic soda or sodium 
carbonate, or oertain inorganic salts, such as common salt, 
zinc chloride, phosphates, etc., or a phenol or salt of a 
phenol For example, the nitre-compound may be mixed 
with its own or a greater weight of sulphite lyes and the 
paste evaporated to dryness at a moderate temperature; 
-the product is dry and non-explosive. Hu addition of 
the phenols or of the inorganic salts is especially suitable 
whrethenitro-oompouod* are t« be uaed for impregnating 
wood.—I, F. B. 


Nitrosulphazones; Process for preparing -. Farb¬ 

werke vorm. Meister, Lucius, und Briining. Gor, Pat. 
289,747, Nov. 12, 1912. 

Nitbosulthaiosss are obtained by treating sulphasonee 
in concentrated sulphurio aoid solution with nitrating 
agents at low temperatures. The produots can be reduced 
to amino-oompounds, and oan be oombined with diaao- 
oompounde in alkaline solution.—T. F. B. 

Sulphazonesulphonie acids; Process for preparing -. 

Farbwerke vorm. Meister, Lnoius, und Briining. Ger. 
Pat. 289,748, Nov. 16, 1912. 

Sulfbazonxs can be sulphonatod by treating them with 
sulphuric aoid containing anhydride at moderate tem¬ 
peratures. The products arc capable of combining with 
diazo compounds to form azo dyestuffs.—T. F. B. 

Condensation products of the anthraquiuone series; Process 

for preparing nitrogenous -. Farbwerke vorm. 

Meister, Lucius, und Brhning. Ger. Pat. 289,749, 
Jan. 26, 1913. Addition to Ger. Fat. 265,726 (see this 
J., J913, 1080). 

I-Ahino-4-chi.oroanttiraquinone is oondensed with 
jS-naphthol in presence of zinc chloride, at a temperature 
below 200° C., preferably at 180°—190° C. The produot 
is insoluble in alcohol, acetone, and aromatic hydro¬ 
carbons, but is easily soluble in pyridine. The chlorine 
atom is highly reao'tive.—T. F. B. 

Anthraquinone derivatives containing nitrogen; Process for 

preparing -, Farbenfabr, vorm, F, Bayer und Co. 

Ger. Pat. 269,842, Jan. 21. 1913. 

A DiAZoHiuu salt of o-aminomethylanthraquinone or a 
derivative thereof is heated in feebly acid solution or ia 
treatod with a substance which will unite with mineral 
acid, or an o-aminomethylanthraquinone is treated with 
nitrous aoid in absence of other mineral aoid. Tho pro¬ 
ducts are formed by the elimination of the elements of 
water or of a hydrohalogen aoid from o-diasomethyl- 
anthraquinone or of a salt thereof, and are therefore 
indazole derivatives.—T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

Iron salts of phenols. VI. Salts of alizarin ferri-aeid. 
R. F. Weinland and K. Binder. Ber., 1914, 47, 977— 
985. (See also this J., 1913, 1029.) 

Auzaeih forms a ferri-aoid of formula : 

[Fe(C,H,(CO),C,H t O,) I ]H,, . 

whioh gives well crystallised sodium, potassium and 
ammonium salts in the form of dark reddish-black crystal¬ 
line powders. Those are soluble in aloohol and water; 
no precipitation oocura on adding alkali to the aqueous 
solutions, but dilute aoids destroy tbe colour and give a 
precipitate of alizarin. The oaloium zelt is not crystalline 
and >» only sparingly soluble in water. A oryetalline 
brownish-red aoid potassium alizarate, 

C,H,(CO),C,H 1 (OK)OH+C,H 4 (CO),C,H^OH)„ 
is described and also a similar tri-potasslum-dlalizarete. 

-G.H.F. 

GalloAavin and purpurogallin. 3. Hendg, Ber., 1914, 
47, 953-955. 

Bt the oxidation of galloflavin, or of i „ 

J., 1914, 131) with dilute nitric aoid, the author < 
a cry stalline snbstanoe of m. pt. 101°—198° C., proved to 
be oxalic acid. It was similar in properties, m. pt., and 
n,. pt. of its dimethyl derivative, to the compound obtained 
by Dean and Nknenatein (Ber., 1913, M, 3868] by oxi- 
purpurogaUin witb dilute nitric and and described 
by them as cbhydro xyhemimeUitie acid. Moreover, the 
product obtained from purpurogallin by working aooorri- 
Ing to Dean and Nierewe&'s method, also proved to be 
oxaUc eoid.—G. H, F. 
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A Unit fusions. [Formation of indoxyl from phenylglycin 
and of acetic acid and ethane from acetylene.] H. 
Feaohter. Chem.-Zeit., 1914, 88 , 273—274. 

Theory of indoxyl ring formation in the fusion of phenyl- 
glycin tmth alkali. Bv the action o! metallic sodium on 
anhydrous sodium acetate in presence of fused alkali at 
200°—220° C., 1 mol. H, is evolved and 2 mols. Na con¬ 
sumed per 2 mols. CH,CO,Na, and the whole of the aoetic 
acid of the sodium acetate can bo recovered from the 
reaotion product. This indicates that reaction takes place 
only at the CO-group, with formation of alkali ortho- 
acetate. CH.CfONa),, which is decomposed by water into 
alkali and alkali acetate. Alkali orthosulphate, S(ONa)„ 
is formed in an analogous manner from anhydrous sodium 
sulphate at 260° C.; and the improved yield of alkali- 
indoxyl from tho alkali compound of phenylglycin and 
fused alkali produced by addition of sodium, is attributed 
to an analogous formation of the ortho-salt of phenyl- 
glycin-alkali:— 


Dyestuffs; A relation between constitution and depth of 

colour of -. E. R. Watson. Chem. Boo. Trans., 

1914, 108, 789—767. 

The possession of a deep shade (t’.e. blue, etc.) by a dyestuff 
is not merely a question of molecular complexity: dyestuffs 
which vary in shade from one end of the spectram to the 
other may have similar general configurations and molecu¬ 
lar weights, c.g., hexahydroxybenzophenone and Anthra¬ 
cene Blue WR, diaminoazobenxene and indamine, 
quercetin and gallacetein, etc. The theory is put forward 
that if a dyestuff be quinonoid in all its possible tautomerio 
forms it will show a deep colour, however simple the 
moleculo may be. If, on the other hand, there is a 
possibility of the moleculo existing in a i ,-quinonoid 
form it will not attain a deep oolour, although the moleoule 
may be complex. Thus, the triphenylmethane dyestuffs, 
the pyronines, benzeins, fluorones, indophenols, indamines, 
oxazines, thiazincs and azines all satisfy the test for a deep, 
oolour. On the other hand tho benzophenone and 


NHs + NaOH NII ^ +Na - NaOH NH X -NaOH NH V 

<’,h/ )>CH, *C,h/ /H,—0,h/ )CH, *0,H / >CH,- 

CO.OH HO.O(ONa), C(ONa) a C(ONa), cfoKa) 


Behaviour of acetyle.ne in the alkali fusion. Acetylqpo is 
completely absorbed by fused alkali (caustic potash plus 
caustic soda) at 220° O., hydrogen being evolved, and the 
reaction product when treated with water yields alkali 
acetato. Alkali ortho-acetate is probably formed as inter¬ 
mediate product: 

CH jCH-f 2NaOH= 

1- NaOH 

CH a .CH(ONa),-►CH, C(ONa) a -► CHj.CO.ONa. 

—2H 

Up to 80 per oent. of the theoretical quantity of acetio acid 
is produoed. If metallic sodium be added to the fused 
alkali, aoetylone is still absorbed but no hydrogen is 
evolved, and the residue, which is free from acetate, when 
treated with water ovolves a volume of ethane equal to 
that of the aoetylene absorbed.—A. S. 


Bisazophenolphthalein and the coloured salts of phenol- 

phihalein; Constitution of -. B. Oddo. Ber., 1914, 

47, 907—972. 

Evidence in support of the lactone formula, 

(HO.C.H,),: <ic,H,.CoA 

for phenolphthalein is given by the formation of bisazo 
derivatives of the type: 

(R.N,.C e H s .OH),: t.C e H,.C0.(i. 

The latter give di-acetyl compounds, and on reduction 
diaminophonolphthfdein, identical with the diamine 
formed by reducing dinitrophenolphthalein: 

3 4 -, 

(N0 1 .C,H,.0H),: 0.C,H,.CO.O. 

—G. H. F. 

t 

1.2-NaphthoquinoneA-sulphonic acid; Condensations with 
—F. Sachs and L. Oholm. Ber., 1914, 47, 968— 

861 . 

OXTTKtOKAPHTHKNK and fluorene behave as “ negative ” 
methylene compounds (Sachs, this J., 1906, 1327), giving 
oohmred condensation products with 1.2-naphthoqumone- 
4-enlphonic acid. The product from oxythionaphthene 
orystailises from alcohol, xylene or nitroMOMne, in fine 
brown-violet needles, having a metaOio lustre and sub¬ 
liming at 170° C. It is a mordant dyeotuff, and also dyes 
■* a vat oolour beoause of its indigoid structure, giving 
upon air oxidation a beautiful blue shade, very sensitive 
to acids.—G. H. P. 


xanthone derivatives, the flavones and flavonola, ellagio 
acid and the azo-dyestuffs can all be represented by non- 
uinonoid formulro and many raombers of these groups, 
espite considerable molecular complexity, have no 
great depth of colour. To ensure a deep colour it is not 
sufficient that a Bubstance should have a permanently 
quinonoid structure, but it must be capable of tautomerisa- 
tion from one quinonoid arrangement to another, the 
change taking place in one and the same benzene ring. 
Dyes which navo possible non-ejuinonoid forms are not 
included, many of these ( c.g . indigo) having doep colours. 
Irregularities are introduced into the author’s scheme by 
certain factors well known to have u deepening effect on 
the shape of dyestuffs, e.g., increasing the number of 
auxochromes, the replacement of hydroxyl- by substituted 
amino-groups, and so on. The theory explains the 
contrast in shade between auramine, which can be repre¬ 
sented in a non-quinonoid form, and the triphenylmothaue 
dyestuffB, which are quinonoid in all their possible tauto¬ 
meric forms.—J. B. 

Secondary colours: Contribution to the question of -. 

E. Havas. Ber., 1914, 47, 994—995. 

Sp eotroscopioal examination of 1-aminopbenylphenazo- 
nium chloride, and of l-aminonhonylnaphthophenazo- 
nium chloride, support tho view of Kehrmann and Cordone 
(this J., 1913, 973) that the greenish yellow oolour of these 
compounds is to be regarded as secondary yellow.—G. H. F. 


Patents. 

Azo dyestuffs; Manufacture of yellow -. P. A. Newton,. 

London. From Farbenfabr. vorm. F. Bayer und Co.„ 
Elborfeld, Germany. Eng. Pat. 8415, April 9, 1913. 
The diazo compounds of toluidines or their sulphonio 
acids are combined with l-ohlorophcnyl-3-methyl-5- 
pyrazolonesulphonic acids, or the diazo compounds are 
combined witn acetoacetic ester and the resulting com¬ 
pounds are condensed with chlorophenylhydrazinesul- 
phonio acids. The produots dye wool from acid baths* 
level greenish-yellow shades, fast to light.—T. F. B. 

Monoaxo dyestuffs; Process for producing -. Farben¬ 

fabr. vorra. F. Bayer und Co. First Addition, dated 
Oct. 2,1913, to Fr. Pat. 457,840, April 21,1913. Under 
Int. Conv., Oot. 15, 1912. 

Dyestuffs analogous to those described in the principal, 
patent (see this J., 1913,1004) are obtained by combining, 
with naphtholsulphonio acids, aminonaphtholsulphonio 
acids, etc., the diaco compounds of the aminobenzimin- 
azole or p-aminopheoylaumino derivatives of amino~ 
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Mlioylie add. The benziminazole derivatives may be 
obtained by condensing aminoealioylio acid with dinitro- 
ohlorobenaene, reducing, and treating the resulting 2.4- 
diaminophenylaminosalu3ylio acids with aoidylating and 
saponifying agents. The aminophenylazimino compounds 
may be obtained by reducing 2.4-dmitrophenyl-p-amino- 
sulphosalicylio acid to the nitro-amino compound, treating 
with nitrous acid, and reducing the product. The resulting 
dyestuffs furnish fast shades varying from yellowish-rod 
to bluish-red and red-violet.—T. F. B. 

Vat dyestuffs of the anthraquinone series containing sulphur; 

Process for producing -. Farbenfabr. vorm. F. 

Bayer und Co. Fr. Pat. 463,698, Oct. 16,1913. Under 
Int. Conv., Oct. 26, 1912. 

Substances which dye cotton yellow to red shades from 
the vat, are obtained by the notion of a polythiophonol on 
at least two mols. of a negativoly-suDstituted anthra- 
quinone derivative, or by the action of a derivative of 
benzene containing two or more halogon atoms on at 
least two mols. of an anthraquinonyl-meroaptan. The 
dyestuff from a-chloroanthraquinone and benzene-1.3* 
dimorcapfcan gives yellow shades from the vat, whilst 
that from l-benzoylamino-4-chloroanthraquinone and 
benzene-1.3-dimeroaptan dyes scarlet shades.—T. F. B. 

Vat dyestuffs of the. anthraquinone series; Process for 

preparing -. Farbenfabr. vorm. F. Bayer und Co. 

Ger. Pat. 270,679, Aug. 13, 1912. 
Amtnoanthraquinones or their derivatives are troated 
with oxalic esters in presence of alkalino condonsing 
agents. The products dissolve with difficulty, and may 
be used as vat dyestuffs.—T. F. B. 

Pyridone dyestuffs ; Process for preparing - . Farben¬ 

fabr. vorm. F. Bayer und Co. Ger. Pat. 269,894, 
•Tan. 4, 1913. 

a-PYRTPONES are condensed with secondary or tertiary 
aromatic amines in presence of dehydrating condensing 
agonts. The resulting dyestuffs can be applied to wool 
and to tannin-mordanted cotton. Orange-red shades are 
obtainod with the products from the simplest pyridones 
and from the quinolones, whilst blue dyeings are pro¬ 
duced with those from the anthrapyridones.—T. F. B. 

Polyazo dyestuffs; Manufacture of -. R: B. Ransford, 

London, From L. Cassella und Co., G. m. b. H., Frank¬ 
fort, Germany. Eng. Pat. 8984, April 16, 1913. 

A p-nitroamine is diazotised and combined with a 
napntholsulphonic acid, the monoazo dyestuff is reduoed, 
diazotised, and combined with 1.6- or 1.7-naphthylamino- 
Bulphonic acid, and the product iB diazotised and com¬ 
bined with resorcinol: the same result is obtained by 
saponifying the monoazo dyestuff from an acetyl-p- 
diamine and a naphtholsulphonio acid and then proceeding 
as above. Identical dyestuffs are obtained by combining 
diazotised 4-nitro-l-naphthylamine-6- or -7-sulphonio 
acid or 4-acidylamino-l-naphthylamine-6- or -7-sulphonic 
acid with an amine having a free p-position, diazotising, 
combining with a naphtholsulphonio acid, reducing or 
saponifying, again diazotising, and finally combining with 
resorcinol. Another method for preparing the dyestuffs 
is to diazotise a monoazo dyestuff of the type, NH t X.N.- 
ClAve’s acid, combine with a naphtholsulphonio acid, 
diazotise, and finally oombine with resorcinol. The 
produets dye cotton fine greenish to reddish blue shades, 
fast to washing and to light: the fastness to washing may 
be improved by after-treatment with formaldehyde. 

—T F. B. 

Basic dyestuffs ; Process for preparing -. L. Cassella 

and Co. Ger. Pat. 269,802, Jan. 8, 1913. 

Amino aoridintum dyestuffs are treated with aqueous 
solutions of metallic cyanides, and the products are 
oxidised. The intermediate compounds possess no 
tinctorial properties, but oxidation converts them into 
basic dyestuffs which dye red to violet shades.—T. T. B. 
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dyestuffs and process for their formation, 
M. Iljuuiky t and R. Wedekind und Co., Uerdingen on 
Rhine, Germany. Eng. Pat. 19,435, Aug. 27, 1913. 

h™Tt” J “ n . talnin ? ! “ 1 P bur > whloh P«xtaoe olive and 
brown shades from the hydrosulphite vat, are obtained 
bv heating with thiosulphatee in abaenoe of any solvent 
or liquid diluent, anthraquinonesulphonio acid, or their 
salts, alizarinsulphonio acids or their salts, sulphonio acids 
oi anthranavto arid or of iso-anthraflavio acid or their 
salts, -or their halogen derivatives, or 2-hydroxyanthra- 
qninone or its 1-ohloro- or dibromo-derivativea. All the 
Jdacts are insolnMe in sodium sulphide solutions. The 
2“ obtained bv this prooess from 2-hydrokyanthra. 
ejumone, l-chloro-2 hydroryanthraquinone, or dfbromo. 
--hydi-oxyanthraqmnone may be dissolved in conoen- 
=r , ft Un0 ft ,? id ,’. P roci P itat «d by adding water, and 
troated with an alkaline solution of ohlorine; this treat¬ 
ment converts the brown dyestuffs mto orange-red dye- 
stuns of very pure shade.—T. F. B. J 

Poll/azo colouring mature; Process for the manufacture of 
bronze-brown to olive-brown direct dyeing -. Chem. 

n . '.o ,'!?!?' S» nd0 '- B “ l °- Eng. Pat. 23,119, 
Oct. 13,1913. Under Int. Conv., Feb. 12,1913. 

A tetrajeotjskd p-diamine of the diphenyl series is com¬ 
bined with one mol. of a phenol-o-oarboxylio aoid and 
wit" one mol. of 1.8-aminonaphthol-3.8-disulphonio aoid, 
and the amino group is diazotised and combined with 
resorcinol ; if this trisazo dyestuff is combined with a 
nitro-diazo compound of the benzene scries in feebly 
alkaline solutions or in solutions made feebly aoid with 
a fatty acid, polyazo dyestuffs are obtained, whioh are 
readily soluble in water and dye unmordanted ootton from 
neutral or feebly alkaline baths, bronze-brown to olive- 
brown shades fast to washing. Subsequent treatment of 
the dyomgs with chromium fluoride or with biohromate 
and acetic acid increases their fastness to washing without 
appreciably altering tho shade.—T. F. B. 

Saf ranine dyestuffs; Derivatives of -. Act-Get t 

Anilinfabr. Fr. Pat. 16.1,357, Oct. 7, 1913. Under 
Int. Conv., July 15, 1913. 

New derivativoe of dyestuffs of theSafranine series, whioh 
are insoluble or very sparingly soluble in water, can be 
obtained by treating tho dyestuffs or their salts with 
tannin. The produota are especially suitable for use in 
making oolour lakes. Example: 1000 parts of Tolu- 
safranino hydroohloride are dissolved in hot water and 
° sodium Aoetate and then an aqueous solution 
of 2000 parts of tannin are added. The tannin derivative 
separata and is filtered, washed with cold water, and 
dned,—T. P. B. 

Condensation products [dyestuffs] from carbazolts and 

f htnahe anhydride:. Badiaohe Amlin und Soda Fabrik 
*. Pat. 483,508, Oct 10, 1913. Under Int. Conv., 
Nov. 1, 1912. 

Carhazoi.e or one of its derivatives is oondensed with 
phthalic anhydride in presenoo of concentrated or slightly 
diluted sulphuric acid. The products whioh do not 
oontain sulphonio groups are vat dyestuffs, whilst the 
sulphonatcd products are direot wool dyestuffs. They an 
formed by the condensation of one or two mols. of phthalio 
anhydride with eaoh carbazole nucleus, and are probably 
anthraquinone derivatives. The products may with 
advantage bo treated with a hypoohlorite. The sulphon- 
ated product from carbazole and phthalio anhydride, 
when so treated, dyes wool golden yellow shades fast to 
washing. The phtSaiic anhydride may be replaced by ita 
substitution products, such as the ohloro derivatives The 
new produota are different from thorn formed when con¬ 
densation is effeoted in presence of aluminium chloride 
Jrid th T Fa”* ,ub * a l u « n ^ with latphurio 


Acndones and thuxanOones ofthe bensanthrons series: 

Pnctssfarprepannt -- Badisobe Anilin und Soda 

Fabnk. Gar. Pat 269,850, Sept 11, UM. 

Tan produota obtained by oondensing aromatic amino, 
or meroapto-oompounds with 

D I 
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oxylio Midi, in which the halogen and oarboxyl group* 
are adjacent, are treated with condensing agents in such 
a manner that the acridone or thioxanthone ring is formed. 
The produets dye indigo-blue to green shades from the 
vat.—JT. F. B. 


Indigoid dyestuffs; Process for preparing -. Kalle und 

Co., A.-G. Ft. Pot. 463,772, Oot. 4, 1913. Under Int. 

Conv., Nov. 14 and 19, 1912, and Feb. 16, 1913. 

See Ger. Pat. 269,123 of 1912; this J., 1914, 247. The 
pheno-hydroxynaphthocarbazoles derived from a- or 
/3-naphtnylamine may also be condensed with homologues 
or substitution produots (in the position 2) of 2.3-diketo- 
dihydro (l) thionaphtheno and the products treated with 
halogens. The condensation product from 2.1-pheno-5- 
hydroxynaphthooarbazole and 2-dibromo-3-ketodihydro. 
(l) thionapnthene after bromination dyes cotton violet- 
blue shades from the vat. Again, products which dye 
deep blue or groen to blaok shades from the vat, arc 
obtained by condensing o-isatin derivatives with deriva¬ 
tives of naphthols such as arylamino, aryltriazolo, aryl- 
triazine, aryliminazole, or arylthiazole derivatives: the 
tinctorial properties of these produots are improved by 
halogenation. Further, vat. dyestufis which furnish deep 
blue to black shades aro obtained by condensing a-deri- 
vatives of isatin with the acidyl derivatives or the ureas 
of heteronuclear aminonaphthols or their homologues or 
substitution products; for example, the product obtained 
by oondensing 2-benzoylamino-5-naphthol with isatin-a- 
anilide in prosenoe of acetic anhydride, dyes textile fibres 
fast black shades from the vat.—T. F. B. 


Monoazo dyestuffs for wool ; Process for preparing -. 

Farbwerke vorm. Meister, Lucius, und Brilning. Gcr. 
Pat. 269,799, Oct. 13, 1912. 

The diazo compound of an aminodiarylsulphone, amino- 
diarylsulphoxide, or aminodiarylsnlphide is combined with 
an alkylbenzylanilincsulphonio acid. The products dye 
wool lovel yellow to orange-red shades, which ore faster 
to washing and fulling than other known dyestufis derived 
from adkylbenzylaniunesulphonic acids.—T. F. B. 


Monoazo dyestuffs for wool; Process for preparing -. 

Farbwerke vorm. Meister, Lucius, und Brfining. Get. 
Pat. 270,942, Deo. 7, 1912. Addition to Ger. Pat. 
269,799. 

The adds obtained by sulphonating dibenzylaniline and 
benzyl-o-toluidine are used in place of tho slkylbenzyl- 
anilinesulphonic acid mentioned in the principal patent 
(see preceding abstract). The produots dye wool fast 
allow to orange shades. When sulphuric acid mono- 
ydrate at 100“ C. is used for the sulphonation of the 
above amines, the products are dibenzylanilinedisulphonic 
add and benzyl-o.toluidinemonosulphonio acid.—T. F. B. 


Vat dyestuffs of the anthraquinone series; Process for 

preparing - A. Schaarschmidt. Ger. Pat. 269,800, 

Oct. 6, 1912. 

The o-cyanimines or o-oyanothioethers, obtained by ‘con¬ 
densation of c-halogen-nitriles of anthraquinone or its 
derivatives with amino- or thio-anthraquinones, are 
treated with condensing agents. The products, which are 
vat dyestufis, consist of dianthraqninonyUeridonea and 
dianthraquinonylthioxanthones, respectively.—T. F. B. 


2-Thionaphth*ne-2-indole-indigo or its derivatives; Pre¬ 
paration of transformation products of -. Gee, f. 

Chemisohe . Industrie in Biuel. Ger. Pat. 270,334, 
April 6, 1913.W 

2-THBHra CT T H EHE-2-nrooLE-rin>ioo or on* of it* deriv¬ 
atives is treated with benzoyl ohloride or an analogous 
substanoe, preferably in presence of a diluent or a con¬ 
densing agent. Red or violet produets an obtained, 
which nave the properties of vat dyestuffs.—T, F. B. 


Azo dyestuffs; Process for preparing -. Anllinfarben. 

und Extrakt-Fabrik vorm. J. ft. Geigy. Ger. Pat. 
270,831, Deo. 14, 1912. Addition to Ger. Pat. 261,047 
(see Fr. Pat. 450,866 of 1913; this J., 1913,593). 

Azo dyestufis derived from diazophenols or their deriv¬ 
atives are treated in alkaline solution or suspension with 
an arylsulphoehloride. The products are suitable for use 
in dyeing silk and wool and m preparing lakes.—T. F. B. 

Colouring agents and processes for their production. R. 
Vidal, Asnforee, Franoe. Eng. Pat. 17,982, Aug. 7, 
1913. 

See Fr. Pat. 458,545 of 1912; this J., 1913,1061.—T. F. B- 

Fat dyestuffs; Manufacture of -. O. Imray, London. 

From Farbwerke vorm. Meister, Lucius, una Briining, 
Hochst on Maine, Germany. Eng. Pat, 22,528, Oct. 6, 

1913. Addition to Eng. Pat. 19,599, Aug. 27,1912. 
See Addition of Sept. 24, 1913, to Fr. Fat. 447,592 of 
1912; this J., 1914, 247.—T. F. B. 

Anthracene dyes and process of making same. O. Bally, 
Mannheim, Assignor to Badische Anilin und Soda 
Fabrik, Ludwignhafen on Rhine, Germany. U.S. Pat. 
1,080,123, Feb. 3, 1914. 

See Fr. Pat. 408,787 of 1909; this J., 1910, 621.—T. F. B. 

Anthraquinone. vat dyes. M. H. Isier, Mannheim, Assignor 
to Badische Anilin und Soda Fabrik, Ludwigphafen on 
Rhine, Germany. U.S. Pat. 1,090,621, March 17, 

1914. 

See Eng. Pat. 21,615 of 1912 ; this ,T., 1913,694.—T. F. B. 

Vat [anthracene] dye; Brown -. A. Liittringhaus, 

Mannheim, O. Lohse, and A. Sapper, Assignors to 
Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. U.S. Pat. 1,090,636, March 17, 
1914. 

See Eng. Pat. 28,361 of 1912; this J., 1913,1004.—T. F. B. 

Cotton [azo] dyes. A. Blank, C. Heidenreich, and J. 
Jansen, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Pat. 
1,090,379, March 17, 1914. 

See Eng. Pat, 8767 of 1913; this J., 1913, 905.—T. F. B. 

Disazo dyestuff. A. L. Laska and A. Zitsoher, Offenbach, 
Assignors to Chem. Fabr. Grieshcim-Elektron, Frank¬ 
fort on Maine, Germany. U.S. Pat. 1,091,148, March 24, 
1914. 

See Fr. Pat 461,644 of 1913; this J. 1914,195.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Artificial silk manufacturing results. Chem. Trade J., 
April 4, 1914. [T.R.] 

The viscose process for the manufacture of artificial silk 
is making rapid progress among Continental manufac¬ 
turers, aim the financial results of two important concerns 
that have discarded other processes in favour of the 
visoose process is sufficient to show that the change has 
not been made at the expense of the profits. TheFabrique 
de Soie Artifidello de Tubize, which has hitherto manu¬ 
factured by the guncotton process, is increasingits oapital 
by two million francs in order to acquire a controlling 
interest in a new oompeny which will work the viscose 
system in Belgium. The last report shows a net profit 
of 1,088,902 francs, and dividends of 25 per oent, on the 
pre f erence shares and 20 per sent, oa the ordinary shares 
aro being paid. The report issued by the VenWgte 
Gkuuetofi-Febriken, Elberfeld, probably the largest_pro- 
dnoero of artificial rilk in the world, shows a sat profit of 







* 

VA XXXta. Ho. w Ou VI —BT.fcAfarn M f DYEING t HMNOTOj FINISHING. 


417 


5,743,548 marks, against 3,736,88) marks in the previous 
year, aad a dividend of 34 per cent, is proposed. Dp to 
about taro yean ago this company worked only tbs oupro- 
ammoninm process, but it has naoe adopted toe viscose 
one, with good results. 

Patents. 

Medicated fibrous mitlaneu. P. H. Head, Horiey, 
Surrey. Eng. Pat. 7660, April 1, 1913. 

Wool or other animal fibre is scoured, carded into the 
state of a fiat band resembling wadding, and impregnated 
with capeictim or capaioin, or other drugs of a stimulating 
nature such as iodine, iodoform, eucalyptus or terebene. 

—J. B. 

Plastic composition, tie manufacture and industrial applica¬ 
tion; A new -. Y. Charuel Pr. Pat. 463,166, 

Oot. 2, 1913. 

Tint composition contains 4—25 per oent. of cellulose 
acetate, 80—96 of acetone and 1-5—6 j>er oent. of refined 
paper pulp, which may be either moist or dry. It is 
suitable for packing joints, insulating cables or the manu¬ 
facture of plates, disoa, etc. Neutral bodies, such as 
resin, shellac, asbestos, etc., may be incorporated for 
special purposes.— i. F. B. 


Sulphite pub from ruinous woods ; Manufacture of -. 

0. Carr, Asheville, N.C. U.8. Pat. 1,089,691, March lfl, 
1914. 

Biroai digesting with sulphite the ohips are extracted 
with turpentine and with an alkaline solvent to remove 
resinous substances.—3. B. 

Paper pulp; Apparatus for straining -. W. W 

Beaumont Fr. Pat. 463,392, Dot 8, 1913. Under 
lnt Conv., Oot 10, 1912. 

In a drum strainer, the drum is oscillated silently at a 
high speed in a circular or elliptioal path by means of 
vibro-motors operating through arms on which the drum 
is suspended. Silence is obtained by means of springs 
which take up the reciprocating motion of the articulated 
joints. Means are provided for rotating the drum simul¬ 
taneously about its axis, also for regulating the amplitude 
and varying the path of the oscillatory motion of toe 
arms.—J. F. B. 

Paraffined paper, pasteboard, etc.; Procut for preparing 

-. A. Luts. Ger, Pat. 269,963, Maroh 29, 1912. 

An aqueous emulsion of parafiin is applied to the paper 
on the machine during the manufacturing or finishing 
process. In particular, it may be added to the water used 
tor moistening the web.—T. F. B. 


Artificial title; Process for increasing the flexibility and 

strength of articles composed of -. J. A. E. Friedel. 

Ft. Pat. 463,160, Oot. 2, 1913. Under lnt. Conv., 
July 31, 1913. 

Articles of artificial silk, e.g., stockings, are rendered 
supple by stretching them upon a block, immersing in 
water, or steam, not too hot, and then rapidly drying. 

-J F.B. 

Textile articles from solutions of cellulose or plastic masses ; 

Process and apparatus for producing - B. Borsy- 

kowski. Fr. Pat. 463,400, Oct. 8, 1913. Under lnt. 
Conv., Oct. 9, 1912. 

A thin layor of a solution of cellulose or other plaatio 
composition is discharged from the orifice of a spreading 
machine upon a smooth surface and is then impressed by 
an engraved roller, situated in front of the spreading 
machine, with designs representing a woven fabrio or 
other tissue. A mass composed of cellulose beaten up 
with caustic soda with the addition of starch and gluten 
may also be employed; decorative substances and 
metallio powders may be incorporated with the mass. The 
depreesions on the engraved roll may oontain coagulating 
liquids or other substances. The tissue is neutralised, 
fixed and purified in subaequent baths.—J. F. B. 


Ethers of cellulose, its conversion products and derivatives ; 

Process for the manufacture of -. L. LiUenfeld, 

Vienna. Eng. Pat. 6036, March 11,1913. Under lnt. 
Conv., Maroh 16, 1912. 

Sex Fr. Pat. 447,974 of 1912 j this J„ 1913,420.—T. F. B. 

Plastic and elastic compositions, artificial filaments, films, 
coatings, and the like products [from cellulose ethers]; 

Manufacture of -. L. Lifienfeld, Vienna. Eng. Pat- 

6387, March 14, 1913. Under lnt. Conv., Maroh 16, 
1912. 

See Fr. Pat. 469,972 of 1913; this J. 1913,1168.—T. F. B. 


Films; Apparatus for the production oj -. B. Bony- 

kowski, Berlin. U.S. Pat. 1,090,649, Maroh 17,1914. 
See Fr. Pat. 464,692 of 1913; this J., 1913,868.—T. F. B. 


-. C. Bache-Wfig, Portland, 

Pat. 944, Jan. 13, 1914. 

II.R Pat. 1.084.244 of 1914: this J.. 1914.196.—T.F.B. 


Paper 1 pulp; Preparing - 
Maine, U.S.A. 


Extracting resinous and other products from wood, with 
simultaneous production of paper pulp Fr. Pat. 
463,879. See XIII. 


Viscose and similar products; Process of rendering imper¬ 
meable, articles made from -. P. Lagrange. Fr. Pat. 

463,813, Deo. 21, 1912. 

Akttoles of oelluloae manufactured bom viscose or 
euprammoniom solution, e.g., artificial Sowers, leaves, etc., 
are rendered impermeable by a thin coating of an eater of 
oeiluloee.—J. F. B. 

Cellulose product [viscose]; Manufacture and strengthening 

of -. A. Cheanais. Fr. Pat. 463,693, Deo. 23,1912. 

In toe manufacture of oelluloae products from toe xanthate 
suitable derivatives of phosphorus, particularly hypo- 
phoaphoroua acid, an employed to dehydrate the oelluloae 
molecule. The hypophosphoroua acid may be added to 
the viscose itself or may be used in the coagulating or 
fixing hatha or may be applied to toe already lied 
products.—J. F. B. 

Celluloid substitute aad process of manufacturing stmt. 

A. S. von Ssdayski. Fr. Pat. 463,906, Oot. 22,1913. 

A solution of 3 parts by voi. of gelatin in ooU water Is 
incorporated with a mixture of 3 parts by voi, of cassia 
and 3 parts of sodium silieate aad the whole Is hardened 
by abm or equivalent tanning sabst aoee. J . F. B. 


Imitation rubber with a basis of acetylcellulose. Fr Fat 
463,622. See XIV. 


VI.—BLEACHING; DYEING; PRINTING; 
• FINISHING. 


Olycollic acid and its application [*» dyeing and printing], 
0. Diehl. Firber-Zeit.. 1914, &, 188-141. 
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uie of ammonium glycolUte in recommended instead of 
ammonium oxalate. Aluminium and tin glyoollates are 
stated to give good results in Alizarin and Alizarin Orange 
printing, and in printing with chromium acetate the 
addition of glycollio acid is said to preserve the colour 
without interfering with lake formation on steaming. The 
replacement of part of tho hydrochloric acid in Aniline 
Black dyeing by glycollio acid reduces the risk of ten- 
dering.—J B. 

Patents. 

Bleaching textile* by skarine emulsion*. E. Lasbordes. 
Third Addition, dated Sept. 2.5, 1913, to Fr. Pat. 
399,514, Feb. 8, 1909. 

A violet (preferably acid) dyestuff, capable of resisting 
the action of sulphurous acid, is added to the blcaohing 
agent described in the chief patent and previous additions 
thereto, and also in Fr. Pat. 400,792 (this J., 1909, 979, 
1094, 1122; 1811, 10S2).-J. B. 

Mercerising; Process for purifying caustic soda solutions 

used in -. E. V. Chambers and 3’ v,. Hammond, 

Huddersfield. Eng. Pat. 3003, Sept. 0, 1913. 
Mercerising liquor which has become too impure for 
further use is carbonated by means of flue gases which 
have been washed free from acids and dust, j he orgefnic 
impurities aro thereby precipitated and after the separation 
of these the sodium bicarbonate solution is re-oausticised 
by means of limo. Alternatively the carbonation may be 
carried only to the normal carbonato stage and pure 
sodium carbonate obtained by crystallisation.—J. B. 

Silk weighting with haematoxylin ; Process of -. F. 

Miiller, Zurich, Switzerland. Eng. Pat. 20,735, Nov. 20, 
1913. Under Int. Conv., April 6, 1913. 

A WATER-SOLUBLE phosphate is added directly to the 
hmmatoxylin bath, with or without the addition of soap, 
whereby an increased weighting is obtained ; for example, 
scoured silk, previously weighted as usual with zinc 
hydroxide, phosphate or phosphate-silicate, is treated 
with 100 per cent, of haunatoxylin and 60 per cent, or 
more of sodium phosphate, the temperature being grad¬ 
ually raised from 50° C. until the required weight is 
attained.—J. B. 

Aniline Black; Process for dyeing -. A. E. Verg6, 

Vincennes, France. Eng. Pat. 15,608, July 7, 1913. 
The process differs from the known air-oxidation method 
in tho use of a greater proportion of aniline andp-phenylene- 
diamine and a smaller proportion of copper salt and 
metabisulphito, and in the omission of ammonium 
chloride. After partial drying and a oold air ageing, the 
goods are “ finished ” by impregnating in a chromate 
Bath containing about \ per oent. of aniline and passed 
over drying cylinders, or the chromate bath itself is heated. 
The aniline may, alternatively, be applied separately 
before chroming. (Reference is directed to Eng. Pat. 
16,189 of 1907 ; this J., 1908, 854. )-J. B. 

Aniline Black on cotton; Process for producing - by 

the cold process . K. Biltz. Ger. Pats. 270,059 ahd 
270,060, Nov. 19, 1912, and April 1, 1913. 

(1) Cotton is immersed for one hour in a bath containing 
aniline salt, sodium chlorate, ammonium chloride, copper 
sulphate, and aluminium acetate, together with an amount 
of oxalic acid corresponding to 1 to 2 per oent. of the 
weight of the goods to be dyed; the impregnated fibre is 
freed from excess of liquid, and then immersed, without 
drying, for three hours in a bath containing aniline salt, 
sodium bichromate, and sulphuric acid, together with 
oxalic aoid (5 per qjkt. of the weight of the cotton). The 
goods are finally treated with a solution of ferrous- 
ammonium sulphate, sodium bichromate, oopper sulphate, 
and sulphuric acid. The dyeings are very fast to falling, 
and oompare favourably with those produoed by the 
usual methods as regards fastness to light, acid, and 
alkali; they do not Used on white goods. (2) The 


second and third baths may be oombined, with the result 
that the entire process only occupies from three to four 
hours.—T. F. B. 

Dyeing and otherwise treating doth with liquids; Machine 
for- — , A. J. and J. A. Rau. Fr. Pat. 463,603, 
Oct. 14, 1913. Under Int. Conv., Oct. 17, 1912. 

The machine is a form of jigger, in which the cloth passes 
through the bath along with an endless apron of woven 
wire revolving under tension between two rollers, one 
vertically above the other. A casing encloses tho apron, 
and the dyo-liquor is causod to circulate from the outside, 
through the casing (whioh is constructed of filtering 
material) thenoo through tho moving cloth and into the 
interior of the apron, whence it is returned to tho circulating 
apparatus.—J. B. 

Machine for dyeing cotton and linen with vat or sulphide 
dyestuffs. P. Kaufmann. Fr. Pat. 463,779, Oct. 18, 
1913. 

The cloth is passed from the preparing bath over a 
stretcher and into tho dyebath, through which it passes 
along with an endless apron. The dyebath is made deep 
(2 to 3 metres) and narrow (1 to 1*20 metres) and has 
a curved bottom on whioh the cloth is fed in pleats by a 
pair of rollers fitted to with a scraper to prevent entangle¬ 
ment.—J. B. 

Discharging vat and sulphide colours with reducing agents; 

Process for -. R. B. Hansford, London. From L. 

Cassolla und Co., Frankfort-on-Maine, Germany. Eng. 
Pat. 17,031, July 24, 1913. 

In cases where a satisfactory whito cannot bo obtained 
in discharging vat and sulphide dyestuffs ( e.g., Hydron 
Blue R, Tetrabroraoindigo, etc.) with reducing agents 
{e.g., Hydraldite CL combined with Leukotropo W), the 
cloth is padded with a solution of an alkali such as 
caustic soda, sodium carbonate, borax or sodium silicate, 
then dried and printed with the discharge.—J. B. 

Discharges on indigo and other reducible dyestuffs; Process 

for producing coloured - by means of wii dyestuffs. 

Gobr. Enderlin, Druckfabr. u. Meohanische Woberei 
A.-G. Ger. Pat. 270,124, Aug. 26, 1913. Addition to 
Gor. Pat. 263,647. 

The dis charge colours mentioned in the principal patent 
(see this J., 1913, 1007) are replaced by mixtures con¬ 
taining the vat dyestuff and the discharging agent (e.g., 
Rongalite CL), together with anthraqumone and zinc 
oxide ; tho iron and tin salts are omitted.—T. F. B. 

Reserving gaUocyanine dyestuffs and their leuco compounds 

on cotton fibre; Process for -. Farbwerke vorm. 

L. Durand, Huguenin und Co. Ger. Pat. 269,933, 
May 3, 1913. 

The fibre is printed with a reserve paste containing 
chromium phosphate and tho ohromium salt of a hydroxy- 
carboxylic acid of the aliphatic scries, before the appli¬ 
cation of the dyestuff. Pure white reserves are obtained, 
even with dark shades.—T. F. B. 

Lustre resistant to water and soap; Process for giving 

cotton goods a silky -. C. Rumpf. Fr. Pat. 464,114, 

Oct. 25,1913. Under Int. Conv., Oct. 28 and Nov. 16, 
1912. 

The goods are moistened with an oxidising agent (e.g, t a 
solution of 100 to 250 grins, of potassium bichromate in 
100 litres of water, or a solution of 5 to 35 parts of 10 per 
oent. by vol. hydrogen peroxide in 100 parts of water) and 
then hot calendered with pressure. Or, the goods may be 
treated with the oxidising agent and then dyed and 
finally calendered; for example, goods are boiled for 45 to 
60 mins, in a solution of 16 to 70 parts of hydrogen 
peroxide (10 per cent, by vol.) in 100 parts of water, to 
which -a little ammonia is added, and finally washed, dried, 
moistened and ca l ender ed.— J. B. 




41* 


Voi. XXXIII,, Vo. 8.] Cl- VIL—ACIDS; ALKALIS; SALTS; NON-METALUC ELEMENTS, 

.. » " , . . . — . = 


Dyeing machines. W. Sehlbach, Barmen, Germany. 
Eng. Pat. 13,947, June 16, 1913. ^Under Int. Con*., 
June 14, 1912. 

8xi Ft. Pat. 469,196 of 1913 ; this J., 1913,1106.—T. F. B. 

Dyeing vegetable fibres. J. Turner and H. Bean, Assignor* 
to Bead Holliday and Son*, Ltd., Huddersfield. U.S. 
Pat. 1,090,176, March 17, 1914. 

Six Ft. Pat. 466,803 of 1913 ; thi* J., 1913, 940.—T. F. B. 

Dyeing and washing machine. W. Higgins and J. Rhodes, 
Bradford. U.S. Pat. 1,090,397, March 17, 1914. 

See Eng. Pat. 14,190 of 1911; this J., 1912,[638.—T. F. B. 

Fabrics; Apparatus for drying - A. T. Metcalf and 

H. V. Nunn, Assignors to Bradford Byers’ Assoc., Ltd., 
Bradford. U.S. Pat. 1,090,934, March 24, 1914. 

See Eng. Pat. 8756 of 1911; this J., 1912, 122.—T. F. B. 


VIL—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Boric acids; Complex -. N. Bhar. Z. anorg. Chem., 

1914, 88, 196—200. 

The effect of the added glycerol or mannitol in the titration 
of boric acid is probably to form a complex anion which can 
unite with the hydrogen ion to give an aoid much strongor 
than boric acid. The salts of the new acid are not hydro¬ 
lysed to such an extent as the borates so that it is possible 
to titrate it with alkali in the presenoe of phenolphthalein. 
If this view is correot the conductivity of boric aoid solu¬ 
tion should be greatly increased by adding glyoorol or 
mannitol. This is actually the case and, as would bo 
oxpectod from tho law of mass aotion the increase of con¬ 
ductivity is proportional to the concentration of boric 
aoid and of the hydroxy compound in the solution. 

—W. H. P. 

Ammonia ; Direct recovery of - as sulphate , without 

distillation. W. Strommengor. Stahl u. Eisen, 1913, 
41, 1694—1697. 

Fob removing tar from hot gases previous to the direct 
recovery of ammonia as sulphate, the author describes a 
scrubber oomposed of two superposed chambers containing 
washing-tar up to the level of an overflow. The gases, 
brought to the desired temperature by means of a spray 
of ammonia liquor, are admitted to a number of inverted 
troughs immersed in the tar, and having serrated lower 
edges; two perforated plates are also immersed in the 
tar in order to ensure intimate contact between the gases 
and the tar. The gases pass first through the lower and 
then through the upper chamber, and in the latter there 
is a filter above the tar level, to retain any tar spray. 
The washing tar is renewed by the tar separated from the 
gas, and the surplus runs continuously from the overflows. 
The apparatus has been in use for some time in connection 
with 120 coke ovens at Ruhrort. No tar could be detected 
in the gases leaving the scrubber, and the quantity of 
ammonia in the gases leaving the saturator was only 0*76 
grm. per 100 cb. m. The sulphate of ammonia was of a 
good grey odour, and contained 26 per oent. NH, on 
leaving the hydroextraotor.—A. T. L. 


Potassium tetroxide. R. de Fororand. Comptes rend., 
1914, 168, 843-846. 

Potassium tetroxide was decomposed with sulphuric acid, 
and its heat of formation calculated to be: 

K, sol.+0 4 gas*=K,0 4 sol+133*74 oak.; K,0 sol-f* 0, gas 
•*K,0 4 sol. -f 46*94 oak. The heat of formation of sodium 
tetroxide from the monoxide would probably only be 
about 29 oak., of which 19 oak. are liberated for the 
change Na,0-*Na,0„ so that trioxide and tetroxide of 
sodium must be very unstable substances.—G. F. M. 

Barium chloride solutions; Electrolysis of - with 

mercury cathodes. P. P. Fedotieff. Z. anorg. Chem., 
1914, 86, 325—337. 

The Kellner-Solvay method may be applied with good 
results to tho preparation of pure baryta from barium 
chloride solution, a given current yield being obtained with 
smaller oathode density than with the alkali ohlorides, 
owing to the relative stability of barium amalgam. The 
amalgam is, howevor, rapidly decomposed by water at 
60° C. in the presenoe of iron, and a solution which, on 
cooling, deposits orystak of Ba(OH) t , 8H t O, is readily 
prepared. Castner’s method is less suitable. An inoreased 
cathode density is favourable to a high ourrent yield. 

—F. Sonar, 


Nitrates of potassium , barium , and strontium ; Solubility 

of - and the stability of the double nitrate of potassium 

and Itarium. A. Fiudlay, I. Morgan and I. r. Morris. 
Chem. Soc. Trans., 1914, 106, 779—782. 

The results of experiments on the solubility of barium 
nitrate in the preseuoe of potassium nitrate at 9*1°, 21*1°, 
and 35° C. are given in a table and a ourve-diagram. 
The double salt, 2KNO„Ba(N0 1 )„ has a wide range of 
stability which increases as the temperature rises. The 
positions of the ourves show that at the temperatures 
mentioned and at higher temperatures, the double salt 
oould be crystallised only from solutions containing exoess 
of potassium nitrate, whilst on recrystallisation from 
water it would deposit barium nitrate first and leave a 
solution relatively rioh in potassium nitrate. Using 
strontium nitrate instead of barium nitrate no double salt 
was observed at 20° or 40° C. The only solid phases.at 
20° were KNO s and SrfNO^HjO and at 40° C. KNO, 
and Sr(NO a )*.-W. H. P. 

Nitrates; Reaction of - with formic acid and their 

determination. U. Molinari. Staz. sporim. agrar. ital., 
1913, 47, 24—32. Chem. Zentr., 1914,1, 1221—1222. 
Experiments with potassium and barium nitrates and 
formio aoid of different concentrations showed that the 
method proposed by Quartaroli (this J., 1911, 926) for the 
determination of nitrates is useless, the gases produoed 
oontaining varying quantities of nitrous and nitrio oxides 
and oarbon dioxide under praotioally oonatant experi¬ 
mental conditions.—A. S. 

Nitrites; Investigations on -. M. Oswald. Ann. Chim. 

Phys., 1914, [9], 1, 32—112. Chem. Zentr., 1914, 1, 
1161—1154. (See ako this J. f 1911, 369; 1913, 83.) 
The only practical method for the preparation of pore 
nitrites is by fractional crystallisation of commercial 
sodium nitrite; silver nitrite is prepared from tho purified 
■odium nitrite and then serves for the preparation of other 
nitrites by double decomposition. The solubility of 
potassium and sodium nitrites at different temperatures 
is as follows:— 


Parts of nitrite dissolved by 100 parts of water at'# 



0 " c. 

10 * c. 

20° C. 

80“ C. 

. 

40*0. 

: 60“ C. 

60° 0. 

70* C. 

80* 0. 

00* 0. 

100° c. 

110* c. 

uo* a 

ISO* 0. 

rmmm 

281 

201 

78 

802 

84 

818 

01*8 

826 
96* | 

837-6 I 
107 

861 

116 

SW 

880 

896 | 

418 

481 

461 

473 

mam 

78 

126*6 

184 j 

147 | 

160-6 

178 

i_- 

198*6 
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Hw solubility of sodium nitrite is diminished by the pres¬ 
ence of sodium sulphate. A eolation saturated at 16° C. eon 
taine 42-8 per cent, of oaloium nitrite. Silver nitrite forms 
double salts with some nitrites, viz., K,Ag.(N0,),,H,0, 
■^StAg,(NO,).,H,0 and BaAgtfNOJ^HiO. The tem¬ 
peratures of decomposition of some nitrites are: NaNO„ 
820°; KNO,, 360°; LL\0„ 186°; BafNO,),, 236°; 
Sr(NOJ„ 24#; Ca(NO,)„ 220° C. (see also this J., 1908, 
26). Nitrogen peroxide acts on alt 
nitrites in two different wars 


i alkali and alkaline-earth 


N»NO.+NO,-NO+NaNO,; 
2NaN0 1 +NO,=N+2NaNO,. 

Solid alkali and alkaline-earth nitrites are not affected by 
oxygen at temperatures below their decomposition point. 
Aqueous solutions, also, are stablo, if perfectly neutral, 
but in presence of acid the nitrites are slowly oxidised by 
air:— 

3HNO,=HNO.+2NO+H.O ; 
2N0+20+H,0=HN0,+HN0 r 

—A.S. 


Calcium cyanamide; Presence of nitride in -. C. 

Manuelli. Annali Chim. Appl., 1914, 1, 110—114. 
Samples of calcium cyanamide of different origin con¬ 
tained up to 0-66 per cent, of nitride, ss determined by 
distilling with water and magnesia under diminished 
pressure at 36°—40° C., and absorbing the liberated 
ammonia_A. 8. 


Manganous arsenate jellies; Preparation and properties 

of -. E. Deiss. Koiloid-Zeits., 1914, 14, 139—146. 

Ohs part of a solution of manganous chloride (100 grins. 
MnCl,,4H,0 per litre) is diluted with an equal volume of 
water and from 1 to 10 parts of a solution of mono-potas¬ 
sium arsenate (90 grms. per litre) addod rapidly : the 
whole soon sets to a stiff colourless dear jelly. The jelly 
becomes slightly opalescent on standing, and after some 
weeks, small pink crystals appear in places and these 
gradually unite to spherolites of 1—2 mm. diam. The 
formation of drystals takes place more rapidly if the jelly 
is heated on a steam-bath, evaporation being prevented : 
in 4—6 hours, it ohanges into a mass of light violet-pink 
leaflets of the composition, MnHAsO„H,0, very sparingly 
soluble in water.—A. S. 

Chromium hydroxide; Absorption of carbon dioxide from 

the air by -. M. Z. lovitohltch. Comptes rend., 

1914, 158, 872—874. 

Pori chromium hydroxide, precipitated by ammonia, 
and entirely free from alkali, Blowly absorbs carbon 
dioxide from the air, attaining eventually a constant com¬ 
position represented by the formula [Cr I (OH) I ] 1 CO„8H,0, 
This monocarbonate loses water but retains its carbonic 
arid when dried at 100° C.—G. F. M. 


Chromous oxide. T. Dieckmann and O. Hanf. Z. anorg. 
Chem., 1914, 86, 301—304. 

Cmbomous oxide (CrO) was obtained as a black powder 
by wanning chromium amalgam with dilute nitrfo ^oid. 
It was insoluble in this and in dilute sulphuric acid, but 
dissolved in dilute hydrochloric arid, with evolution of 
hydrogen. At 1000° C. oarbon monoxide converted it 
into a mixture of oarbide and chromic oxide, and hydrogen 
reduoed it to the metal. Chromio oxide was not affected 
by hydrogen or oarbon monoxide even at 1300° C. 

—F. Sons. 


Arsenides and phosphides of chromium; Some -. T. 

Dieokmnnn and 0. Hanf. Z. anorg. Chem., 1914, 86, 
291—296. ~ 

By heating finely divided chromium (prepared from 
chromium amalgam) with an exoecs of the metalloid in 
sealed tubes (see this 1911, 1218), Cr,As, nad Cr,P, 
were obtained, and these yielded CrAs and OrP respec¬ 
tively, whan heated in a current of hydrogen. All are 
grey in oolour and insoluble in mineral arida.—P. 8 o»h. 


• w 

Scandium. R. J. Meyer, A Wassjuohnow, N. Drapier, 
and E. Bodlinder. Z. anorg. Chem., 1914,88,267—290. 
ScairoiUH oxide is best prepared from the oxide residues 
(0-3 per cent. Sc t O,) obtained in the manufacture of 
tungstic acid from wolframite from the Eregebirge district 
of Saxony. For its preparation in quantity, free from 
thorium, the sodium carbonate method (this J., 1910,1008) 
or the ammonium tartrate method (this J., 1912, 720) is 

d erred. A number of salts and double salts (oomplex 
rides, sulphates, and oxalates) are described, and it is 
pointed out that scandium differs from the other rare 
earth metals in its more pronounced electronegative 
character, its salts showing a marked tendency to hydrolyse 
and to form stable oomplex double salts.—F. Sods. 


Lead peroxide; The Lux method for the determination of 

-. A. lpiens. Z. anal. Chem., 1914, 63, 261—286. 

The modification of the Lux method reoommended by 
Chwala and Colle (this J., 1911, 802) gives high results 
owing to the combined influence of the lead nitrate and 
free nitric acid on the permanganate titration of the exoess 
of oxalic arid. The author recommends neutralisation of 
the nitric acid with sodium hydroxide, and acidification 
with sulphurio acid previous to the titration. The eleotro- 
lytio determination of lead as peroxide also gives high 
results owing to adhering lead nitrate, or oombined water, 
as suggested by A. FiBober (“ Elehtroanalyt. Schnell- 
method.cn ”) and R. O. Smith (this J., 1906, 1191), and 
not to the production of higher oxides of lead as assumed 
by Hollard (this J., 1904, 207).—G. F. M. 

Hydrogen peroxide ; Synthesis of 100 per cent. - by means 

of the. silent electric discharge. P. M. Wolf. Z. Elektro- 
chom., 1914, 20, 204—219. 

The experiments extend the data and conclusions of 
Fischer and Wolf (this J., 19U, 1230). The lower limit 
of pressure for the explosion of electrolytic gas was about 
146 mm. With electrolytic gas below this pressure not 
more than 17 per cent, of the oxygen could be converted 
into hydrogen peroxide by means of tho silent discharge. 
The limits of composition for the explosion of hydrogen- 
oxygon mixtures at ordinary pressure were from 6-46 per 
cent, to 94*7 per cent, of hydrogen by voiumo. Working 
outside these limits with excess of hydrogon the author 
determined the most favourable conditions for the forma¬ 
tion of hydrogen peroxide in his apparatus, viz., low 
temperature, current exciting the ooil 4 6 amp., velocity 
of gas through zone of discharge 400 o.o. per hour, moist 
gases, oxygen percentage 3-6 per cent. At —80° C., 
i.e. with gases practically free from moisture, but with 
the other conditions as described above, a 99-9 per cent, 
yield of peroxide, whioh must therefore have been 
free from water was obtained. Eleotrolytio gas diluted 
with carbon dioxide till no longer explosive, gave yields 
of only about 4 per oent. Very small quantities of 
hydrogen peroxide were obtained by passing non-explosive 
mixtures of hydrogen with exoess of oxygen over glowing 
wires of various metals. It is concluded that in the 
reaction between hydrogen and oxygen, the first stage is 
the direct formation of hydrogen peroxide, whioh may 
be followed more or less completely by secondary reactions 
producing water.—W. H. P. 

Acid tanks ; Mastic lining for -. Min. and Eng. 

World, March 28, 1914. [T.R.] 

Tbhosad asphalt mastio has been found to be a satis¬ 
factory material for lining concrete tanks which are 
subjected to the action of sulphuric arid. Many other 
materials were tried, but none was found suitable exoept 
the asphalt mastic, whioh showed no deterioration after 
a years test. 

Sulphate of ammonia in Germany. CAL Consular Kept.. 

Mareh 80,1914. 

Aottvx competition has started in Germany between 
two groups of ma n nfaotoresfs of sulphate of ammonia, 
comprising the German a mm on i a combination of Borina 
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on one tide end the Badisohe Company on the other. The 
Boehnm Company, a combination of gas and coke work*, 
produce* sulphate in the usual manner while the 
Badisohe Company prodnoee it by a new method, and haa 
out prioee, bong in a poeition, it i* stated, to produce 
muon larger quantities if a market oan be found. At 
present the Boohum combination is now urging buyers to 
sign agreements pledging themselves not to dew with 
middlemen, in return for which they are to be allowed a 
10 per oent. disoount at the end of the year on running 
contracts. 

Hie quantities of sulphate of ammonia manufactured 
in Germany were estimated to have been 500,000 metrio 
tons in 1912, and 418,000 tons in 1911. Of this quantity 
the German ammonia combination in Bochum disposed of 
about 300,000 tons in 1912 and about 245,000 tons in 1911. 
The producing concerns in upper Silesia, Rhineland, and 
Westphalia are said to be willing to engage in competitive 
contwt, claiming that the cost of manufacturing artificial 
ammonia is more than the oost of producing ammonia in 
coke and gas works. 

Alkali fusion*. [Formation of acetic acid from acetylene.] 
Feuchter. See IV. 


Determination of free, sulphurout acid in the pretence of 
thiosulphate or of sulphuric acid. Sander. See XXIII. 

Patehts. 


Sulphuric acid apparatus; Structure for carrying the lead 

chambers or plates of -. E. Hartmann (vorm. E. 

Hartmann und F. Benkor) Ges. m. b. H., Frankfort-on- 
Maine, Germany. Eng. Pat. 17,035, July 24, 1913. 
Under Int. Conv., July 30,1912. 

The chambers or plates are suspended from trestles, 
preferably of iron, by moans of tension rods which are 
adjustable as regards length and tension and adapted to 
engage removable carrying bars on the lead plates. 

—F. Sods. 

Hydrochloric acid pickle liquors; Apparatus for treating 

waste -. G. H. Starck, Waukegan, IU. U.8. Pat. 

1,090,173, March 17,1014. 

A hearth for containing a liquid, a retort for containing 
a wet solid, and fire grates are so arranged that flames 
pass from the grate immediately into contact with the 
retort and then over the hearth. The retort is open at 
both ends for the passage of air, the vapours evolved 
passing with the flames over the hearth. Means are 
provided for regulating the supply of air and the supply 
and discharge of solid material. A recovery chamber, 
fitted with water spray, receives the gaseous product*. 

—F. Soph. 


Add liquids; Process for the f continuous ] distillation of -. 

W. Hof. Fr. Pat. 463,208, Sept. 19, 1913. Under 
Int. Conv., Sept. 20, 1912. 

Thi acid flows along a slightly inclined tube of quarts- 
glass or other refractory glass, in the upper part of which it 
is vaporised. The lower portion of the tube is cooled and 
serves as a condenser, the residues and non-vaporised 
*o*d being tapped oS at a point between the heated and 
coded portion*.—F. Sons. 

Boron nitride; Processes of making - . The British 

Thomson-Houston Co., Ltd., London. From General 
Electric Co., Schenectady, N.Y., U.S.A. Eng. Pat. 
16,468, July 17, 1913. 

A tnxrtmi of boric anhydride and sodium oyanide or of 
other boron and cyanogen compounds, is heated at a 
temperature (about 2000° C.) at which all by-products 
(such as sodium carbonate) are volatilised, until fumes 
cease to be evolved. The product is pure and stable. 

—F. Bonn. 

Jhmuriw* nitride ; Process for the manufacture of -. 

O, Berpek, Paris. Eng. Pat 24,731, Oct. 30, 1913. 

A count of nitrogen, carrying a mixture el carbon 
and alumina or aluminous material in suspension, is 


m 


submitted to the oombined beat of an exothermic reaction 
and of an electric arc. For example, the finely divided 
mixture may fail into a current of heated air (in which, 
the carbon is partially burnt) and then pass, with the 
nitrogen and combustion products, through an arc flame. 

—F. Sodh. 

Nitrides; Process of continuous manufacture of -. 

Gebr. Giuliui Ges. m. b. H. Fr. Pat. 403,232, Sept. 29, 
1913. Under Int, Conv., Deo. fl, 1912. 

A mixture of alumina (or corresponding oxide or hydroxide 
and carbon, together with oxides, hydroxides, or salts of 
alkali, alkaline-earth, or analogous metals (to facilitate 
reaction) is heated in a current of nitrogen in an apparatus 
lined with oarbon. The lining prevents fusion.—SC Sodh. 

Alumina; Method of making -. H. T. Kalmus and 

W. L. Saveli, Kingston, Ontario.' U.S. Pat. 1,090,479, 
March 17, 1914. 

Aluhihous material is treated with sulphur dioxide- in 
presence of water. Tbe alumina dissolves sa s relatively 
unstable compound or compounds with sulphur dioxide, 
and is precipitated by desulphiting tbe solution (e.g., bv 
heating). If silica also be dissolved and preoipitated with 
the alumina, the precipitate is again treated with sulphur 
dioxide and a small amount ot water so as to dissolve 
only the alumina whioh is then reprecipitated as before. 

—F. Sons. 


Nitrogen compounds; Apparatus for manufacturing -. 

T. Fujiyama, Tokyo, Japan. U.S. Pat. 1,090,391, 
March 17, 1914. 

Material to be treated is fed, preferably in a thin layer, 
on to a travelling support within a dosed chamber, the 
space betwoen the support and the wall of the chamber 
being heated electrioally. A discharge conduit, sur¬ 
rounded by a cooling jacket, extends from tbe dumber, 
and serves also for the introduction of nitrogen, which 
flows through the chamber over the thin layer of heated 
material.—F. Sodh. 

(1) Nitric oxide, by electric oxidation of atmospheric nitrogen, 
(2) concentrated nitric acid, by treatment of the diluted 
oxides of nitrogen obtained by electric oxidation of atmo¬ 
spheric air, (3) concentrated nitric acid, by treatment 

oj dilute nitric acid; Production of - . C. Rossi Fr. 

Pets. 463,821, 403,825, and 463,830, Oet. 20, 1913. 
Under Int. Conv., Oct. 22,1912. 

(1) A mixture of oxygen and nitrogen is submitted to th* 
action of arcs, formed between electrodes of siliooa and 
aluminium, or other metals of which the oxides have no 
destructive oatalytio action on the nitric oxide formed. 
Preferably the electrodes are oom posed of alloys of 
aluminium and silicon with alkali and alkaline-earth 
metals, such as caloium, barium, cerium, rubidium, eto., 
or with thorium, the oxides of whioh oatalytioally promote 
the formation of nitric oxide. (2) Gases resulting from 
the combustion of atmospheric nitrogen, or those leaving 
the absorption towers employed for reoovery of the 
nitric acid produced, are charged with water in an atomised 
condition and submitted to electrostatic precipitation, with 
t continuous current at high voltage, e.g., by paaeage 
between two aluminium plates, one smooth and the 
other oovered with cotton or asbestos fibre; with a poten¬ 
tial difference of 20,000—40,000 volte, nitric acid of any 
desired ooncentration up to 42° B. (sp, jr. 1-41) can be 
obtained. (3) Concentration up to 42° B. (sp. gr. 1-41), 
with a yield of 98 per cent., is effected in cacao,—-F. Sons. 

Zinc; Process for extracting - from solutions of tine 

sulphate or other zinc salt. R. D. Lance. Ft. PM, 
463,614, Deo. 21, 1912. * 

Imfrovxmihm on Fr. Pats. 437,889 of 1911 and 451,660 
of 1912 (this J., 1912, 535 and 1913, 663). The solution 
is treated with caloium sulphite in presence of an exosss 
of sulphurous acid (aa., by intimately mixing with the 
calculated quantity of fimcMom and treating with sulphur 
dioxide), in sot* Ms that free lime is M no time la contact 
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with the zino salt and that all the zino remains in solution 
as bisulphite. After filtering, the zino is precipitated aa 
normal sulphite, preferably with zino oxide. Pure zino 
oxide is obtained by calcining the precipitate.—F. Sons. 

leges containing potassium sulphate and magnesium sulphate, 
obtained in the working up of crude potassium salts and 
the like; Treatment of—. Heldburg, A.-G. fiir 
Bergbau, bergbauliche und andoro induBtrielle Erzeug- 
nisse. Ger. Pat. 270,620, Nov. 10,1912. 

Tax lyes are treated with a quantity of calcium ohloride 
or other soluble oalcium salt corresponding to their contont 
of magnesium sulphato : K I 80 l ,MgS0,+CaCl,+H l 0= 
KjSOj.CaSO^H.O+MgCl,. The precipitated doublo salt 
(syngonito) is calcinod and can then be used direotly as a 
fertiliser or mixed with high-grade potassium sulphate. 

—A. S. 

Sulphuric anhydride; Process for producing - according 

to the contact process. Farbenfabr. vorm. F. Bayer und 
Co., Elberfeld, Germany. Eng. Pat. 16,165, July 1, 
1913. Under Int. Conv., July 13, 1912. 

8»i Fr. Pat. 460,074 of 1913; this J„ 1914, 22.—T. F. B. 

Acetic acid; Manufacture of -. Consortium f. Elek- 

troohem. Industrie G. m. b. H„ Nuremberg, Germany. 
Eng. Pat. 17,016, July 24, 1913. Under Int. Conv., 
Aug. 27, 1912. 

Sub Fr. Pat. 460,071 of 1913; this J., 1914, 42.—T. F. B. 

Borax and boric acid; Manufacture of -. E. L. Fleming, 

Chester. U.S. Pat. 1,090,526, March 17,1914. 

8ee Fr. Pat. 442,820 of 1012 ; this J„ 1912,1032.—T. F. B. 

Potassium and sodium compounds ; Method for extracting 

- from silicates which contain alkalis. A. Messer- 

sohmitt, Stolborg, Germany. U.S. Pat. 1,091,230, 
March 24, 1914. 

She Ger. Pat, 254,644 of 1911; this J„ 1913,194.—T. F. B. 

Sulphites or bisulphites ; Process of manufacture of -. 

Process of manufacture of solid sulphites or bisulphites 
of homogeneous chemical constitution. R. Friedrioh, 
Glosa, Germany, and F. Hirsch, Vienna. U.S. Pats. 
1,091,325 and 1,091,429, March 24, 1014. 

See Fr. Pat. 421,610 of 1910; this J„ 1011,542.—T. F. B. 

Nitrogen; Process of fixing -. J. E. Bucher, Coventry, 

R.I., Assignor to Nitrogen Products Co. U.S. Pat. 
1,091,425, March 24, 1914. 

See Fr. Pat. 455,799 of 1912; this J., 1913,943.—T. F. B. 

Method of healing electric furnaces, more particularly appli¬ 
cable to the manufacture of aluminium nitride. Fr. Pat. 
463,390. See XI. 


Vm.—GLASS; CERAMICS. 

Specific heals of some ceramic bodies from observations dt 
two temperatures. W. Steger. Silikat-Zeit*., 1914, 2. 
51-64. 

Tee bodies were heated to 200° C. and to 400° C. respec¬ 
tively, and the final temperature of the calorimeter was 
approximately 20°C. The speoifio heats of: a fireclay 
body with Marquardt-mixture as binding agent (A), hard 
porcelain (B), Marquardt body burnt at oono 09 (C), the 
same burnt at eone 15 (D), ana a magnesia body (E), were 
as follows:— 



A 

B 

C 

D 

fl 

*oo°c. ... 

0-209 

0-202 

0-212 

0-212 

0-248 

400*0. ... 

0-228 

0-221 

0-229 

0*229 

0*964 


—H.H.8. 


Patent. 

Porcelain articles [insulators]. J. A. and B. A. Jeffery, 
Detroit, Mich., U.S.A. Eng. Pat. 16,396, July 16, 
1913. 

“ Blanks ” of preen clay are allowed to stand until they 
become hard, Bone-dry, and non-plastio, and are then 
shaped by grinding, and fired. Each blank is provided 
with a oentral bore, either before or after drying.—B. N. 


IX.-BUILDING MATERIALS. 

Tar treatment of roads. Revision of Road Board specifica¬ 
tions. See 111. 

Patents. 

Bricks, cement, and the like; Process and apparatus for 

making -. The Hewitt Patent Kiln Co., Ltd., 

London, and W. W. Howitt, Greenhithe. Eng. Pat. 
144, Jan. 2, 1013. 

Sltjrky is dried on travelling trays, forming the top of 
a furnace, and is moulded into bricks or the like whilst 
hut, the brioks are piled on trucks and heated in a tunnel, 
and the truoks are conveyed through the furnace to a 
cooling tunnel, bonoath or beside the first tunnol, which is 
thereby heated.—F. Sodn. 

Stones and plastic material; Process for glazing natural and 

artificial --. P. Fenaroli, Milan, and Soc. Anon. 

“ Saocs,” Genoa, Italy. Eng. Pat. 2197, Jan. 27, 1913. 
Tnz stone is sprayed with a glazing composition of sodium 
silicate and pulverised marblo or the like, the glazed 
surfaco “varnished” with a solution containing Bodium 
siiicato, then boated to about 150° C., and submitted to 
suocossivo treatments with water and slightly acidulated 
baths containing free acids (sulphuric acid, fluosilicic acid, 
etc.) or readily hydrolysablo salts (preferably of alu¬ 
minium), whereby soluble salts are removod and the glaze 
rendered resistant towards atmospheric changes.— F. Sodn. 

Tor macadamised roads; Method of preparing stones for 
making —Ges. fiir Teerverwortung m. b. H-, 
Duisburg-Moiderich, Germany. Eng. Pat. 23,018, Oot. 
22,1913. Under Int. Conv., Oot. 23,1912. 

Dhyino, cleaning, and tarring is effected in a single 
operation by treating tho oold stones with an exocss of hot 
tar (preferably at 120°—150° C.), the excess being ulti¬ 
mately drawn off for use again.—F. Sodn. 

Concrete structures; Processes of hardening -. 8. W. 

Flesbeim, Cleveland, Ohio, U.S.A. Eng. Pat. 24,420, 
Oot. 28,1913. Undor Int. Conv., Aug. 11,1913. 

A DRY mixture of cement and irregular shaped grains of 
tenacious metal, preferably iron, is applied to the surfaoe 
of the concrete before its setting, the mixture being 
thoroughly rubbed into oontaot with the Burfaoe and 
finally worked to a smooth burnished surface with a trowel. 
A first troweling, with feeble pressure, is given immediately 
after the mixture has been floated upon the oonorete, ana 
a second troweling, with heavy pressure, after setting has 
oommenoed.—F. Sodn. 

Portland cement; Process for the application of slags or 
residues from the preparation of alloys of manganese, 
silicon and iron in the electric furnace to the manufacture 

of artificial -. J. M. Vielajus. Fr. Pat. 463,362, 

Oot. 7, 1913. 

Tee material is incorporated with the requited pro¬ 
portion of lime and treated by tho usual methods for the 
production of oement.—W. E. F. P. 

Mortar from lime and sand; Manufacture of -. C. 

darnikow. Ger. Pat. 270,516, Oot. 27,1912. 

Tee Ume is slaked hot in presence of the sand and of 
cryolite or a mixture of sodium fluoride and aluminium 
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sulphate. The resulting mortar has improved hydraulio 
properties,—A. S. 


Mortar which does not effloresce; Manufacture of -. 

Mortelwerk Waidmannalust Nester und Co. Ger. Pat. 
270,815, Oot. 27, 1912. 

A mixture of lime and sand or powdered stone is treated 
-with strontium oarbonate and boraoite and the lime 
slaked hot.—A. S. 

Cements or agglomerates for constructional purposes. M. J. 
and G. H. Langlois, Park Eng. Pat. 16,630, July 19, 
1913. Under Int. Conv., July 20,1912. 

Sbb Fr. Pat. 440,380 of 1912 ; this J., 1913,144.—T. F. B. 

Making non-explosive preparations [nitro-compounds for 
impregnating wood]. Fr. Pat. 403,288. See III. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Phosphorus in iron and steel; Determination of -. 

H. Phillips. Chem. News, 1914,109,170—171. 

The greyish stain appearing on the dried filter-paper 
containing the phospnomolybdato precipitate in the 
direct gravimetric determination of phosphorus is 
attributed to slight reduction of the MoO,, and 
to obviate it the following modified process is recom¬ 
mended .—The phosphate solution is treated with 30 c.c. 
of nitric acid (1*2 sp. gr.), 5 c.c. of ammonia (sp. gr. 0-880), 
dilutod with its own volumo of water, and 30 c.c. of nitro- 
molybdatc solution (Brearley and Ibbotson, Anal, of Steel 
Works Materials, p. 56). The mixturo is vigorously 
agitated, warmed to 40° (J., and after one hour filtered 
through a 9 cm. close-textured paper. The prooipitate is 
washed free from soluble salts by 2 per cent, nitrio acid, 
then free from acid with water, dissolved by aqueous 
ammonia, filtered through the same paper into a light 
weighod dish, evaporated to dryness and tho residue dried 
in tho water-oven till of constant woight. The faotor 
0 0151 is used, instead of 0-0105, as usual.—J. L. F. 

Iron , tungsten, carbon, and iron, nickel, carbon; 

The chemical and mechanical relations of -. J. O. 

Arnold and A. A. Read. Inst. Mech. Eng., March, 1914, 

[Advance proof.] 

Tungsten steels (W 2-38 to 26-29, C about 0-7 per cent.). 
The carbides were separated and estimated by making 
the samples anodes in an electrolyte of dilute hydroohlorio 
acid. Steels with W 26-29, 21-15 and 14-90 por cent, gave 
residues consisting of mixtures of WC and Fe,W; with 
9-74 per cent. W. the residue consisted of 19WC + Fe a C; 
and with 5-37 and 2-36 per cent. W, of the same carbides 
with free carbon. The effeot of tungsten ia similar to, 
but much less marked than, that of vanadium (this J., 
1912, 492) e.g. to displace entirely Fe s C, about 11 per 
cent. W is required as oompared with 5 per cent. V. 
High tungsten accelerates the segregation of tungsten 
carDide in sorbitic tungsten pearlite into tungsten 
oementite, just as high vanadium hastens the segre¬ 
gation of vanadium oementite (V 4 C,). Whilst van¬ 
adium pearlite (like iron pearlite) is transformed with 
a marked thermal abruptness into vanadium hardenite, 
the transformation of tungsten pearlite spreads over the 
very wide range of about 300° C. Defore completion: there 
was no evidence of the formation of tungsten troostitio 
pearlite. Nickel steels.—In ordinary (somewhat man* 
coniferous) structural steels containing Ni up to about 
7 per cent., the niokel is not associated with the carbon, 
but is alloyed with the iron and manganese. Tests made 
on very pure iron-nickel alloys indicated the existence of 
a definite alloy, F^Ni, which is remarkably hard and 
tough. An auoy with Ni 13 per cent, gave a yield point 
of 50 tons and a maximum stress of 88 tons per sq. in. 
Alloys with Ni 7 and 83 per oent. both gave a yield point 


of about 30, and a maximum stress of about 38'5 tons 
per sq. in. No evidenoe of a double oarbide of iron and 
niokel was obtained. There appears not to be a niokel 
pearlite, the carbide (Ni.C) always being in solid solution 
as niokel hardenite, which on annealing or rolling, pre¬ 
cipitates praotioally all ita oarbon as graphite, owing to 
the remarkably unstable character of the oarbide. Fe 7 Ni 
is very tough though machinable, but a steel with Ni 
* about 13 per oent. and C 0-55 per oent. oould not be 
turned or drilled, being rendered harder by the dissolved 
Ni # C.—T. St. 


[Gold and silver.] Cyanide precipitate ; Treatment of -. 

jH. A. Megraw. Eng. and Min. J., 1914, 87, 505—509, 
606—612. 

The elimination of the zino from oyanide preoipitate by 
an aoid treatment or volatilising roast is now generally 
omittod, the material being melted “down at ocoe into 
dore bullion which is parted. Reverberatory lead smelting 
of the precipitate and cupellation of the lead bullion is 
practised on tho Rand and in New Jorsey, U.S.A. ; 
smelting and cupelling may be carried out in the same 
furnace by using a diiferont bottom for each operation. 
The introduction of oil-fired tilting furnaces has resulted 
in a quicker and cheaper process : the Monaroh-Rockwell 
is a aoublo-ohamber furnace heated with an oil burner 
through a hollow trunnion upon whioh it turns for dis¬ 
charging tho metal. In the Merrill process used at the 
Homestako Mill, 8.D., the zinc is extracted by sulphuric 
aoid; high-grade precipitate is briquetted and oupelled 
direct, low-grade material is melted into lead bullion in a 
circular water-jacketed blast furnaoo having a load weu; 
oopper if proaent is recovered in a forehearth as matte by 
adding pyrite to the charge. Electric aro furnaces have 
been suooessfully applied to precipitate smelting; the 
melting is rapid, especially if the material has been pre¬ 
viously dried. Working costs of the various methods of 
treatment are given.—W. R. S. 

Zinc; Electro-deposition of - .at high current densities. 

J. N. ^ring and U. C. Tainton. Chem. Soo. Trans., 
1914,105, 710—724. 

At current donsitios up to 40 amps, per sq. dom. the 
satisfactory electrodeposition of zinc oan be effected in 
tho presence of free acid up to 15 grins. H^80 4 per 100 0 . 0 ., 
at which concentration the efficiency is highest. The 
potential differences are about 5 volts with lead and 3 
with zino anodes. Tho presence of colloids causes the 
production of smooth bright-surfaoed deposits and permits 
the use of higher current densities. A strong retardation 
of the iron was observed, a deposit containing only about 
0-1 per cent. Fe being obtained from an electrolyte con¬ 
taining 1-0 per cent. Fe. (See also Eng. Pat. 7235 of 
1911; this J., 1912, 780.)-J. L. F. 


Delia metal; Analysis of - by the electrolytic method. 

R. Belasio and M. Marchionnesohi. Annali Ohim. Appl., 

1914, 1, 127—133. 

Onb grm. of the alloy is dissolved in 10—12 o.o. of nitrio 
aoid of sp. gr. 1-2, the solution filtered, evaporated with 
5 c.c. of sulphuric aoid (1:1), heated with 30 o.o. of 
watsr, cooled, and treated with 5 o.o. of 95 per cent, 
aloohol. After 1 hour, the lead sulphate is filtered 
off, washed with a mixture of water, aloonol, and sulpnurio 
aoid (60 :10 :0-5 c.c.), dried and weighed. The filtrate, 
after distilling off the alcohol, is diluted to 150 o.o., end 
the copper deposited electrolytioally (NDiqo»»0 *1-^>-2 
amp., 1-7—2 volte). Any manganeee dioxide deposited 
on the anode is dissolved by adding a few drops of hydrogen 
peroxide and heating, and the solution, containing xino, 
iron, manganese and aluminium, is concentrated to 30—40 
o.o., and added gradually to a solution of 10 grms. of 
sodium hydroxide in 30—40 o.c. of water, whereby iron 
and manganese are preoipitated. The solution is filtered 
into 100 o.c. of 20 per oent. sulphuric aoid, the precipitate 
washed with dilute sodium hydroxide, then dissolved and 

re-preoipitated. The iron and manganese may be separated 

electrolytioally (see this J., 1012, 026). The solution is 
acidified with sulphuric aoid, concentrated to 200—250 o.o., 



424 


Cl. X.—METALS; UETALLUBflY, ESCLUDISa KL8CTBO.MXTALLUBGY. [AffOtS, UU. 


made alkaline with caustic soda, and then slightly acid 
with 20 per oent. formic acid, and the tine deposited 
eleotrolytually at 40°—60° C. (ND, W = 1—1-8 amp., 
4—5 volte), using a rotating anode. The aluminium is 
determined as oxide.— A. 8 . 

Aluminium and He tight alloys; Analysts of commercial 

-. R. Belasio. Annali Chim. Appl., 1914,1,101— 

110 . 

Thi finely-divided sample (2—4 grins.) is mixed with 
about 5 times its weight of tartaric acid and a few c.c. of 
water, and dissolved in dilute hydrochloric acid. The 
solution is heated with 2—3 c.c. of nitric acid, treated 
with exoess of caustic soda and then with hydrogen 
sulphide to precipitate copper, lead, iron, manganese, lino 
and cobalt, whilst aluminium and tin remain in solution. 
If the sulphide precipitate be considerable it should be 
dissolved and re-precipitated; the metals present are 
determined by known methods. The solution is diluted 
to a known volume, and an aliquot part is treated with 
20—26 o.c. exoess of hydrochlorio acid, the tin sulphide 
dissolved with the aid of potassium chlorate, 28—30 
grma. of ammonium oxalate added, and the tin determined 
dectrolytically at 60°—60° C., using a current density, 
NDi„= 1 amp. at 3—3-6 volts. If niokel bo present it is 
determined with dimethylglyoxime (this J,, 1907, 643, 
1217), before precipitating with hydrogen sulphide as 
above. From another portion of the sample, aluminium 
and iron are precipitated as oxides, the aluminium 
taken by difference, the iron determined with “ oup- 
ferron” (this J., 1910, 116, 721). Silicon is deter¬ 
mined by Handy's method (J. Amer. Chem. Soo., 1896, 
18, 736) and sodium by Moisaan's method (this J., 1896, 
136).—A. S. 


conditions described previously (this J., 1914, 263), gave 
current yields of about 63 per cent. The presence of 
sodium chloride lowered the efficiency. In each case the 
highest yields were obtained with eutectic mixtares. The 
theoretical explanation of these results and their bearing 
on the technical manufacture of sodium ore discussed, 
and it is stated that better results would be obtained if 
the caustic soda, as free as possible from sodium chloride, 
were completely dehydrated before use, and more care 
taken to control the temperature of the bath and removal 
of water at the anode.—J. L. F. 

Patents. 

Blast-furnaces; Working of -. C, Semmler. Fr. Pat. 

463,524, Oot. 11, 1913. 

The coke is charged into the furnace in a red-hot eon- 
dition from a closed vessel lined with refractory material. 

—W. E. F. P. 

Cast-iron; Malleable metal product from -. E. A. 

Custer, Assignor to The Custer Sandless Casting Co., 
Philadelphia, Pa. U.8. Pat. 1,086,652, Feb. 10, 1914. 
Malleable iron eastings are obtained, without annealing, 
from ordinary molten foundry iron, comparatively high 
in silicon and low in combined carbon, in a permanent 
metal mould. After setting, the casting is removed from 
the mould and allowed to cool under normal atmospheric 
conditions.—T. 8t. 

Iron; Method of working pare -. R. B. Carnahan, 

iun., Assignor to International Metal Products Co., 
Middletown, Ohio. U.S. Pat. 1,090,115, March 10,1914. 


Silver and tin; The ageing of alloys of -. W. A. 

Knight. Chem. Soc. Trans., 1914, 106, 639—646. 
The ageing of filings of alloys of silver and tin (see this J., 
1913, 1112) was not accompanied by a change in weight 
nor by superficial oxidation. A contraction m volume of 
about 0-4 [>t;r cent., however, was observed.—J. L. F. 

Mineral production of Canada in 1913. Canada Dept, of 
Mines. No. 283 of 1914. [T.R.] 


«r. J.b. 

Oold . Os. 

PI* Iron. 'Tons 

Lead. Lb. 

Niokel . 

Silver . Os. 

Other metallic products . 

Total . 

Lees pi* Iron credited to Imported ores . Tons 

Total metallic .. 

Asbestos and Asbeetle . Ton 

Coal .. 

Gypsum. 

Natural gas . M. ft. 

Petroleum ... Brls. 

Balt . Ton* 

Oement . Brls. 

Olay products. 

Lime. Bush. 

Stone . 

lllscsllaneous non-metalUc . 

Total non-metaDlc. 

Grand total ... 


j The working of the metal, commenced at a temperature 
above the cone of non-malleability, is suspended until the 
I metal has cooled to a temperature below this zone, and 
J then continued.—W. E. F. P. 


Steel; Refining -. A. Hethcy, London. U.S. Pat. 

1,089,410, March 10, 1914. 

The steel is treated in an open-hearth or electric furnace 
with an oxidising slag, manganese being added from time 

1912. 1 1013. 


Quantity. Value. j Quantity. Value. 


77,832,127 

611,886 

1.014.6,87 

36,768,476 

44,841,642 

31,966,560 


978.232 


186,801 

14,512,829 

578,468 

15,286,803 

243,336 

95,063 

7,182,732 

8,475,839 


$ 

12,718,548 

12,648,794 

14,650,999 

1,597,564 

13,452,463 

19,440,165 

864,343 


75,272,866 

14,100,118 


61,172,753 


8,187,279 

36,019,044 

1,824,620 

2,862,700 

845,050 

459,582 

9,106,556 

10,576,869 

1,844,849 

4,726,171 

8,978,828 


78,875,548 


76,976,832 

784,626 

1,128,967 

37,662,703 

40,676,772 

81,750,618 


1,055,459 


161,086 

16,116,080 

689,698 

20,845,768 

228,080 

100,791 

8,658,022 


7,671,881 


185,048,296 


11,753,440. 

16,216,131 

16,640,012. 

1,754,705 

14,903,082 

18,984,012 

1,620,072 


81,671,404 

16,542,583 


66,127,821 


8J849.025 
36,260,31L 
1,477,589- 
8,338,314. 
406,439. 
491,260. 
11,227,284 
9,678,06? 
1,605,812.. 
5,100,204 
4,884,001 


77,908,226 

144,081,047 

i 


• Short tens throuahout. 


Sodium; Studies on Me preparation of -. II. B- 

Neumann. Z. angew. Chon., 1914, 194—SOO. 
Caustic soda containing It—17 par oent. of sodium ear. 
bonatc, when ele c tro ly se d in the apparatus and ante the 


to time to prevent the formation of iron oxide in the 
metal; usd tin dag is then solidified by addition of lima 
or dolomite and the refining completed at an iacreaaed 
temperature.—W. E. F. P. 
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Galvanising, or Wee tooting of wire, hoops, thesis, and tie 
Wee. H. H. Held, Grappenhall, Cheater, M, Howarth, 
Warrington, and E. A. Atkina, Liverpool. Eng. Fat. 
37,641, Not. 30, 1012. 


Magnetic M partition oj several Unde of materials in a tingle 
operation. F. Krupp A.-G. Qruaonwerk. Ft. Fat 
464,186, Oot. 27, 1013. Under Int Cony., Not. 27, 
1012. 


Arm treatment with acid, the (iron) wire, etc., ia anb- 
jeeted to eleotrolytio action in an aqueous aolution of 
aino or atannona ohloride, and then passed into the bath 
of molten aino.—W. E. F. P. 

[Lead pipes, etc.]. Pumping apparatus for the manufacture 
of products of indefinite length from molten lead or other 
metals or alloys. H. Dobauge, Paris. Eng. Pat. 8630, 
March 6, 1013. Addition to Eng. Pat. 3044 of 1013, 
dated March 0,1012 (this J. 1014, 320). 

Molten lead is pumped into a die by pistons worked from 
a horizontal shaft. In each ease the latter actuates a 
pitman resting in a slide-piston whioh acts on the forcing 
piston through the medium of a ball. The upper end of 
each pitman is constructed with a fork whioh embraces 
the lower part of an eocentrio on the operating Bhaft. The 
pitman thus acts only by thrust, and is raisod by a strong 
spring disposed under the head of the piston. If any 
piston jams, the action of the others is thus not inter¬ 
rupted. Several cylinders are contained in a single block 
divided at the upper part to allow the molten metal to 
surround the cylinders and so obviate the effect* of unequal 
expansion. Means are provided for keeping the pump 
cylinders vertical during normal working, and for tilting 
the cylinders and oasing enclosing the operating mechanism 
as a whole about the shaft in either direction, in order to 
allow of air being roplaoed by lead in tho cylinders and in a 
bell placed over the die when tho pump is started, and also 
permit of the pump being raisod out of tho molten bath for 
inspection during working. Connected with the outlet 
from the pump cylinders is a cylinder of small section 
containing a rod, the upper end of which is acted on by a 
strong spring in compression, tho whole acting as a pressure- 
regulator, pressure-gauge, and safety-valve.—T. St. 

Copper 1 Preparation of finely divided metallic -. 

T. J. L Craig and Peter Spenoe and Soiib, Ltd., Man¬ 
chester. Eng. Pat. 6161, Mareh 12,1013. 
Finsly-pivided copper is obtained by eleotrolysis, using 
a ooppor anode, a lead oathode, and an eleotrolyte con¬ 
taining about 8 per oent. of titanio sulphate and about 
6 per cent, of sulphuric acid. The titanic sulphate is 
reduoed at the oathode, and the resulting titanous sulphate 
is re-oxidised in precipitating tho dissolved copper in a 
finely-divided condition. To ensure the reduction of all 
the oxidised preeipitating agent, current in exoess of that 
passing through tne oopper may be used. Suitable con¬ 
ditions are:—2 to 4 volts per cell; density 30 to 40 
amps, per sq. ft. of anode surfaoe; cathode surfaoe 
about 20 times at large as the anode surface.—T. Sr. 

Metals or other materials; Means for ascertaining (he hard¬ 
ness of -. Rudge-Whitworth, Ltd., and H. L. 

Heathoote, Coventry. Eng. Fat. 8622, March 18, 
1013. 

Tax working of the various forms of apparatus proposed, 
depends upon the faot that the friction between the body 
to oe tested and a hard rough surfaoe, such as that of a 
file, is less for the harder body, the patentees having found 
that “ if one of the surfaces be hard and rough, i.e. ridged 
or pointed, the friction, and consequently the angle when 
movement just begins, or oontinues, depends upon the 
degree of hardness of the softer surface.”—T. St. 


Tax intensity of the magnetic field increases progressively 
in the direction, in whioh the material is travelling, so 
that the latter is attracted to a moving oylinder and forms 
superposed layers, which fall off from the oylinder in the 
reverse order as the material passes out of the magnetic 
fiold.n-B. N. 


Metal [Tungsten],' Method and apparatus for sintering 
-—. R. B. Walling, Harrison, N.J., U.S.A. Eng. 
14,706, June 26, 1013. Under Int. Conv, Oot. 7, 


In sintering a rod of oompressed tungsten by an eleotrio 
current, in an inert atmosphere, the rod is held without 
lateral support between two relatively movable oontaots, 
so that the whole of the rod is raised to a uniform sintering 
temperature. The lower contact is floated in mercury 
so that it continuously exerts a pressure on the end of 
the rod as tho latter oontraots during sintering, and thus 
maintains good electrical contact. Apparatus is de¬ 
scribed showing details of mounting. The oopper contain¬ 
ing bottle and the contact* are water-cooled.—T. ST. 


Furnace; Metal melting -. I, Hall, Birmingham. 

Eng. Pat. 21,158, Sept. 18, 1013. 

In a furnaoo for molting type-motal, etc., by means of a 
gas flame, the closed ohambere above and below the 
melting pot are connected by external flues, so that the 
gasos from the lower combustion ohamber pass continu¬ 
ously over the surfaoe of the molten metal.—W. E. F. P. 

Metallurgical furnace. H. 1). Hibbard, Plainfield, N.J. 

U.8. Pat. 1,089,377, March 3,1914. 

The furnace comprises a flre-ohamber and a melting 
chamber, the inolined floors of whioh merge without 
substantial break into the floor of an interposed collecting 
chamber. The fuel is burned in the fire-chamber by a 
down-draught blast and the combustion gases pass through 
the collecting and melting chambers to the stack at the 
upper end of the latter; the floor of the collecting chamber 
slopes downwards to an outlet for the fused metal. In an 
alternative form, a combined ore and fuel charge is burned 
by moans of a down-draught blast, and the fused metal 
reoeived in a similar collecting chamber. The metal is 
thus removed from the reaction zone immediately after 
it is melted or produoed.—A. 8. 

Alloy for white metal goods. H. Wilkins, Sheffield. Eng. 
Pat. 27,400, Nov. 28, 1913. 

A hand white metal suitable for hollow-ware is composed 
of: Sn 100, Cu (2-4) 2-5, Sb (7—10) 8, Ni (0-MH 
Mn (0-016—2) 0-128, part* by weight.—-T. 8t. 

Titanium and other alloys; Method of moling-. E. 

Kraus, Lynn, Mass., Assignor to General Electric Co. 
U.S. Pat. 1,089,773, Mar. 10, 1914. 

The process depends upon reactions of the alumino- 
thqfmio type. For example, alloys of aluminium and 
titanium are prepared bv addition of aluminium to fused 
titanium oxide.—W. E. F. P. 

Zinc furnace with integral condenser; Electric -. J, 

Thomson, New York. U.S. Pats. 1,090,427 and 
1,090,428, March 17, 1914. 


Magnetic separators. F. Krupp A.-G. Grnaonwerk, 
Magdeburg-Buokau, Germany. Eng. Pat. 14,427, June 
21, 1913. Under Int. Oonv., July 16, 1912. 

Tux strength of the magnetic field, across whioh the 
material travels, is adjusted by constructing the armature 
of adjustable disc-shaped members distributed along a 
horlsontal axis about whioh the armature rotates, and by 

SgitntosiBy^^^ 8 *** 


(1) Thx oharge rests on a horizontal resister bed of carbon, 
supported by a grate, underneath whioh is a ohamber for 
receiving inert residual matter, me lower inner foots of 
vertioal carbon terminals at the ends of the grate, are in 
contact with the resistor, and are grooved to give an in¬ 
creased area of oontact. The inner faces above the restater 
are separated from the oharge by inanlating blocks, and 
the outer faeee of the terminals an in oohtaot with the 
end walls of the resister chamber, the upper ends being 
connected by metsfiie abetrodes with the power circuit. 
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(2) Parallel oarbon resisters extending longitudinally are 
mode porous to that fumes may pass through, and parallel 
oondensing chambers containing broken coke ore disposed 
in the some horizontal plane to receive the fames from the 
resisters. The chorgo is supplied from galleries or pockets 
to one of the vertical faces of the resisters, the volatile 
products passing through the resisters to the oondensers, 
whilst the inert residue falls towards the bottom of the 
reaction zone. A reservoir for the liquid zinc is provided 
under the condensers, and the latter nave exits for gases 
at or near the top.—B. N. 

Furnace ; Universal electric - , combined with means for 

condensing zinc,. ,7. Thomson, New York. U.S. rot. 
1,000,429, March 17, 1914. 

The rosister, extending in a longitudinal direction, and 
the transverse form of which is trapezoidal, rests on on 
open table or grate, towards which the charge-receiving 
floor slopes in a downward direction. A number of vertioal 
spaced plates, extending transversely, and provided with 
abutments containing tho terminals, rest on the grate, 
and underneath is a sump.—B. N. 

Metals; Process of precipitating anil recovering -. 

C. H. Urquhart, Newark, N.J. U.S. Pat. 1,090,661, 
March 17, 1914. 

A solution containing dissolved metals is passed over 
granulated zinc contained in a closed chamber, the latter 
being completely filled with the solution to exclude air. 
The zinc is continuously subjected to agitation in order 
to remove the precipitated metals by abrasion.—T. St. 

Ores; Process and apparatus for extracting from pyritic 

and other -, their metals in the mdallic state or in the 

form of sulphates, sulphides or oxides. R. 11. Lauce. 
First Addition, dated Dec. 21, 1912, to Fr. Pat. 458,816, 
Aug. 17, 1912 (this J., 1913,1075). 

Before treatment with sulphuric acid, the ore is agitated 
with sulphurous acid to remove oxides, carbonates, etc.; 
ores containing ferrio oxide are agitated with hot sul¬ 
phurous acid and air to form ferrous sulphate, which iB 
subsequently calcined to produce sulphur trioxido. 
Sulphate solutions aro treated with calcium chloride and 
the resulting chloride solution is treated with lime to 
precipitate compounds of the dissolved metals and re¬ 
generate coloium chloride.—W. E. F. P. 

Bi-metal, e.g., steel with brass, with nickel or steel with any 
metal other than copper; Process for making plates, sheets 

or leaves of -. Soc. Internationale de Mdtallurgie 

Nouvelle. Fr. Pat. 463,155, Oct. 2, 1913. 

Pi stes of brass, nickel, aluminium, etc., each having a 
polished faoe in contact with a thin sheet of oopper, are 
plooed in a paok and subjected to hydraulic pressure. 
The resulting composite plates are rolled into sheets and 
united (on the oopper side) to the steel.—W. E. F. P. 

Metals, ores, etc.; Process and apparatus for the fusion 

of - ,by means of induced electric currents. S. 

Guggenheim. Fr. Pat. 463,233, Sept. 30,1913. Under 
Tnt. Conv., Sept. 30, 1912. 

Tax material is disposed between the poles Df several 
magnetic circuits so that it is permeated by lines of force 
from each and absorbs sufficient energy to cause fusion. 
When a three-phase current is employed, the differences 
of phase between the magnetic fields are rendered unequal 
ov means of auxiliary windings by whioh the directions 
of the lines of force are influenced locally ; opposite poles 
of the magnetic circuits have a smaller cross-sectional area 
than the material under treatment.—W. E. F. P. 

Waste heat; Process and apparatus for the utilisation of 

the -■ of slags and metallurgical works. C. Semmler. 

Fr. Pats. 463,298 and 463,300, Oct. 6, 1913. 
fl) Moltin slag is cooled in receptacle* provided with 
hollow partitions through whioh water is circulated under 
a promote sufficient to prevent vaporisation, the heat 


absorbed being transmitted to a heat aoonmnlator. 
(2) A system of heat-absorbing units (similar to the 
above in principle) provided with a eommon pressure 
regulator in addition to the regulators of the separate 
units. The absorption and transmission of heat ore 
effeoted in a series of steps corresponding to tho different 
temperatures of the various sources of waste heat. 

—W. E. F. P. 

Iron awl steel; Prevention of corrosion of -. H. Hane- 

mann, Berlin-Wilmersdorf, and F. Hanaman, Berlin- 
Charlottenburg. Eng. Pat. 11,966, May 22, 1913. 
Under Int. Conv., June 1, 1912. 

See Fr. Pat. 458,283 of 1913; this J., 1913,1072.—T. F. B. 

Case-hardening iron and sled articles ; Process for -. 

C. Burian, Assignor to Qebr. Schubert, BorliiL U.S. 
Pat. 1,091,286, March 24, 1914. 

See Eng. Pat. 13,805 of 1913 ; this J., 1913,1016.—T. F. B. 

Steel and iron; Method for treating - in their manufac¬ 

ture. C. R. Gostling, Eustis, Fla. U.S. Pat. 1,091,330, 
March 24, 1914. 

See Eng. Pat. 17,869 of 1913 ; this J., 1914,318.—T. F. B. 

Welding pouxler for welding iron and steel. E. Eisengrkber, 
Frankfort, Germany. U.S. Pat. 1,091,312, March 24, 
1914. 

See Eng. Pat. 17,046 of 1913 ; this J., 1914, 319.—T. F. B. 

[Metallic] catalysts. K. H. Wimmer, Bremon, Germany, 
and E. B. Higgins, Wallasey. Eng. Pat. 4144, Feb. 18, 
1913. Under lnt. Conv., I'eb. 19, 1912. 

See Fr. Pat. 454,501 of 1913 ; this J., 1913, 870.—T. F. B. 

Wires ; Process for sharpening the ends of fine -. P. 

Friedrich, Wcndcnschloss, Assignor to -T. Pintsch, A.-G., 
Berlin. U.S. Pat. 1,090,469, March 17, 1914. 

See Ger. Pat. 251,836 of 1911; this J., 1912,1173.—T. F. B. 

Minerals; Apparatus for washing -. J. Dodds, 

Rutherglen. U.S. Pat. 1,091,047, March 24, 1914. 
See Eng. Pat. 24,406 of 1911; this J., 1912, 863.—T. F. B. 

Furnace for treating ore and the like. K. J. Beskow and 
A. Ramdn, Helsingborg, Sweden. U.S. Pat. 1,091,182, 
March 24, 1914. 

See Fr. Pat. 442,472 of 1912; this J., 1912, 032.—T. F. B. 

Metals; Separation of - from zinc-bearing ores or 

compounds. E. A. Ashcroft, Balestrand, Norway. 
U.S. Pat. 1,091,269, March 24, 1914. 

See Eng. Pat. 19,267 of 1911; this J., 1912,931.—T. F. B. 

Purification of blast-furnace gas. Ger. Pat. 271,067. 

See II*. 

Application of the slags or residues from the preparation of 
alloys of manganese, silicon, and iron in the electric 
furnace to the manufacture of artificial Portland cement. 
Fr. Pat. 463,362. See IX. 

Apparatus for removing iron from basic slag. Ger. Pat. 

268,500. See XVI. 


XL—ELBCTRO-CHEMISTHY. 

Alternating currents; Chemical action stimulated by -, 

S. G. Brown. Roy. Soc. Pros., 1914, AtO, 26—32, 

In a simple voltaio cell consisting of a zinc anode and 
a oarbon cathode, the polarisation whioh soon ensued 
when the cell wo* joined through a low resistance circuit, 
w«a diminished or completely abolished by p ee ring an 
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alternating current at suitable value through tha oafl” 
When the cine anode wu eeneed to projeot only slightly 
into the eolation, something similar to polarisation was 
produoed in an ordinary out owing to the exhaustion of 
the electrolyte in the neighbourhood at the anode. This 
effect was also removed by a superimposed alternating 
ourrent and the oell gave a greater output of ourrent. 
Several metals (ay. gold and platinum) normally insoluble 
in the liquid used were made to dissolve by the aid of 
alternating current. Similar stimulating effects were 
observed without the use of fluid dielectric.—W. H. P. 


Electrolysis of barium chloride eolations with mercury 
cathodes. Fedotieff. See VII. 


Synthesis of 100 per cent, hydrogen peroxide by means 
of the silent electric discharge. Wolf. See VII. 

Patjshts. 

Electrode holders for electric furnaces. F. Knipp A.-G., 
Essen, Germany. Eng. rat. 6414, March 3, 1914. 
Undor Int. Conv., Dec. 13, 1913. 


5*™““*'* m *y to in the form of annular diaphragms, 
with oriioee which gradually diminish in diameter, in 
ord&r to inorease the thiohness at the layer in treatment 
as it beoomee depleted of carbon and therefore less con¬ 
ductive.—a N. 

Batteries; Electric dry -. S. Stem, London. From 

C. Hubert, New York, Eng. Pat. 6950, March 20,1913. 
Ths manganese compounds, obtained as a by-product in 
the manufacture of sacoharin, dre employed in the pre¬ 
paration of the depolarising agent for dry batteries! 

-B.N. 


Battery cell; Electric -. H. A. Thomas, Springfield, • 

Ill. U.S. Pat. 1,090,783, March 17,1914, 

Thu anode consists of 92 per cent, of sino shavings, 0-75 
of bismuth, 7 of mercury and 0-25 of platinum, and the 
elootrolyte contains one part of hydroohlorio aOid, one 
of sodium silioate, and eight of water, or as an alternative 
with sulphurio acid in addition, together with a depolarising 
liquid containing hydroohlorio acid, sodium silioate, nitric 
aeid and water.—B. N. 


Thu electrode, which passes with little cloaranco through 
a curb rirm in the oover of the furnace, is attached to one 
end of a horizontal arm made in two parts, one portion 
guiding the electrode holder vertically by means of a 
standard. The second part is made adjustable so that it 
can be moved in the longitudinal direction of the arm, and 
also rotated about tho longitudinal axis of the arm, thus 
enabling tho electrode to be adapted to changing positions 
of tho curb ring.—B. N. 


Galvanic element *; Electrolytic material for -. A 

Lessing. Fr. Pat. 463,751, Sept. 11,1013. 

Thk electrolyte comprises zino and ammonium chloride* 
togethor with mercuric oxide mixed with powdered 
tragacanth or salep, and with substances having the 
pro|*rty of absorbing water, suoh as pumioe, clay, etc. 

—B.N. 


Furnaces; Storting the arcs of electric -E. K. Soott, 

Bromley, Kent. Eng. Pat. 6136, March 12, 1913. 

In an alternating current furnace, in which the arcs are 
struck and blown out periodically, tho electrodes are 
provided with a nozzlo supported on an insulating tube 
and with an adjustable diaphragm, for the purpose of 
admitting air to the arc. Tho electrodes are at such a 
distance from each other that tho aro cannot be struck or 
maintained by tho voltage of the power circuit alone, and 
a wire or conductor, supported by tho nozzle, is plaoed in 
the gap between the electrodes, and connected through 
acondenser with a high-voltage and high-frequonov supple¬ 
mentary oircuit, a switch being provided in the latter 
circuit for striking, maintaining or stopping the aro. 

—B. N. 


Furnace; Electric -. S. Peacock, Chicago, HI. U.S. 

Pat. 1,090,107, Maroh 10, 1914. 

Thb taperod, vertical furnace chamber haa two fixed, 
horizontal electrodes near tho base and an adjustable, 
vertical eleotrode at tho top. The oharge is introduced 
through two inclined pipes at the upper part, and “ gas ” 
through a pipe immediately below these. The air-tight 
outer casing is extended at the lower part to form, below 
the high-temperature zone of the furnaoe, a chamber 
(water-jacketed) provided with an outlet for the gases and 
from which the solid product is continuously removed by 
means of a sorew oonvoyor.—W. E. F. P. 

Furnaces; Method of heating electric -, more particularly 

applicable to the manufacture of aluminium nitride. 
Soo. Generate des Nitrures. Fr. Pat. 463,390, Deo. 14, 
1912. 

Tux furnaoe consist* of a slightly inclined rotating tube, 
through which the oharge (a mixture of alumina and 
carbon, together with an exoess of oarbon, or iron or 
oopper, to maintain its conductivity) passes downwards, 
meeting an ascending ourrent of nitrogen. The charge 
serves as a heating resistance. The terminals aro arranged 
at intervals along the length of the furnaoe, and aro 
connected alternately with the two poles of the generator, 
so as to divide the furnaoe into a number of sections. As 
the material progresses through the furnaoe it bcoomes 
poorer in carbon, and the intermediate terminals aro 
therefore arranged nearer to sadtotbar' Tha intermediate 


Electrode for ozoniser. C. Hemraerlin and J. Simonet. 

Fr. Pat. 463,711, Oct. 17, 1913. 

The surface of a metallio plate is provided with a groat 
number of projecting metallic points. The plate may be 
cylindrical, and the points, instead of being arranged 
rogqlariy, may bo disposed in appropriate divisions in 
order to prevent undue heating of the eleotrode.—B. N. 

Gas with preservative properties; Production by means of 

the. electric arc of a -. International Ionising Procesa 

Co. Fr. Pat. 463,728, April 5, 1913. 

Air is submitted to the action of the electric aro, and at 
the same time mixed with vapours of an organic vegetable 
substance, e.g„ such as aro obtained from oertain kinds 
of wood and which may be oondensed at the ordinary 
temperature. Tho vapours are produoed by bringing 
the wood in oontaot with tho arc.—B. N. 

Insulating products free from organic materials; Marat 

facture of light -. A. C. D. Duohomin. Fr. Pat. 

463,949, Dec. 30, 1912. 

Volatile salts, suoh as ammonium carbonate, arc mixed 
with plastio materials, such as plaster, day, lime, cement, 
etc., and the mixture heated to about 100° C. to volatilise 
or dissociate the salts, thus producing a cellular structure 
in the material.—B. N. 

Diaphragm for electrochemical or electro-osmotic purposes 
Ges. fiir Elektroosmose m. b. H. Gor. Fat. 271,001, 
, April 15, 1913. 

A diaphragm of regenerated oelluloae, intended especially 
as a substitute for parchment paper.—A. S. 

Heating articles in electric furnaces; Process for -•. 

F. Fischer, Charlottenbnrg, Germany. Eng. Fat. 
17,490, July 30, 1913. Under Int. Conv., Nov. 5, 
1912. 

Sex Fr. Fat. 460,526 of 1013,- this J., 1914, 90.—T. F. B- 

Chemical, electro-chemical and electric treatment of plants, 
fields, sown seeds, crops, etc. Eng. Pat. 11,997, Bee 
XVI. 

Oxidation means and processes [particularly far grains and 
flour J. Eng. Pat 5405. Bee XIXa. 








^-TOt-WlTS; OILS! WAXES, 


| April 10,1914. 


{Electrical] Treatment of milt or cream duringt churning. 
fog. Pat 6418. See XIXa. 


XII.—FATS; OILS; WAXES. 

Arackit oih; Residues from Ike refining of -. G. 

Bouohard. Lea Matures Grasses, 1914, 7> 4027— 
4028. 

Iir France araohis oils are refined with soda or ammonia 
"The residues from the soda treatment are utilised direotly 
in soap-making, but the pasto-like deposit from the 
ammonia treatment (piles (Tarachide) is treated with a 
mineral add to separate the fat, which is then sold as 
“ araohis oil, No. 2.” The araohis pastes aro soft and 
have a rancid odour and a green or brown colour; their 
price is based upon the oil-content. The disagreeable 
■odour usually disappears in the manufacture of soap. 
“ Araohis oils No. 2 1 ’ are dark brown mixtures of fatty 
acids and neutral oil. Eight compiercial samples gavo the 
following results :—Free acids (as oleic acid) 55-8 to 70-2 
per cent. ; saponif. value, 192-4 to 195-9 ; glyoorol, 3-18 
to 4-80 per cent.; iodine value, 83-4 to 92-2: and un- 
saponifianle matter, 0 65 to 110 per cent. The values 
given by six samples of arachis pastes were:—Fat, 68-9 
to 74*8 per cent. Characters of fat:—Free acids (as oleic 
-acid) 61-1 to 75-9 per cent.; saponif. value, 193-2 to 196-1; 
lyoerol, 2-50 to 5-08 per cent. ; iodine value, 80-1 to 
3-0; and unsaponifiable matter, 0-30 to 0-98 por oent. 
There are many abnormal arachis oils on the market 
derived, in particular, from Coromandel nnte. A few 
years ago these oils had an acidity of only 13 to 15 ppr 
oent. when freshly expressed, with a maximum in winter 
of 18 to 20 per oent. At the present time tho acidity is 
frequently 27 to 28 and rarely loss than 20 per cent., 
owing to the better quality of kernels being used for food 
purposes. These oils are sold as “ industrial," 11 red,” 

' goap ’’ oils, " thickened ” oils, etc. Tho '* thickened " 
oils contain from 5 to 50 per cent, of impurities (seed 
ddbris) insoluble in oarbon bisulphide. The arachis 
margarines,” which consist of the thick deposits from the 
-oil tanks, contain from 25-3 to 29-4 per cent, of free aoids 
(as oleic acid). As a rule they are darker and more acid 
"than Coromandel oils.—C. A. M. 

Fat at a by-product in the manufacture of glue from hide 
trimmings. H. Duboviti. Seifensieder-Zeit., 1914, 41, 
341. 

Hrox trimmings are soaked in weak milk of lime for several 
weeks whereby a liquor is obtained from which glue is 
prepared by concentration. The residue is dried and, 
because of its nitrogen and lime content, is used as manure. 
It contains about 17 per cent, of fatty acids combined 
with lime and 6 per oent. of free fat which oan be reoovered 
by treating the material with sulphuric aeid so as to decom¬ 
pose the lime soap and leave the mixture in a condition in 
which it can be satisfactorily treated with a fat solvent. 
This method of recovery is coBtly and the fat obtained con¬ 
tains about 4-5 por oent. of unsaponifiable matter. It is 
propwed to oheapeu the process of reooverv and obtain 
a fa*containing less unsaponifiable matter by treatment 
with the “ foots ” obtained in the refining of oils with 
sulphuric acid, whereby the fatty constituents of both 
materials would be made available for extraction; by 
means of the Rrebits prooess of lime saponification (this 
J., 1906, 434) whereby the fatty material oould be con¬ 
verted into soap; or by using the material as the source 
of lime required in the autoolave process of fat hydrolysis, 
its fatty constituents thus forming a proportion of the 
larger amount treated in the autoolave.—J. A. 

Lipate of cottar oil seeds ; Activity of - at low tem¬ 

peratures. A. Blanohet. Comptee rend., 1914, 118, 
895—896. 

Thai the ensymic hydrolysis of fata in foodstuffs is pos¬ 
sible at the usual refrigerator temperatures, is shown by 
expesiments on the hydrolysis of castor oil bv the ewsyme 
contained in a suspension of the crushed seeds. At 


0° C., 42 per cent., and at —6° C., 21 per oent. of the oil 
was hydrolysed in 24 hours.—G. F. M. 

dnsaponifiable matter; Determination of -in oils and 

fats. H. Salomon. Ber. dents. Pharm. Gee., 1914, 24, 
189—193. 

Klostermann’s modification of the method of Marcusson 
and Schilling (see this J., 1913, 1118) for the detection of 
vegetable in animal fats can be farther modified to allow 
of the simultaneous determination of uhaaponifiable 
matter. 50 or 100 grms. of the oil are saponified with 
alcoholic potash, the soap dissolved in water, extraoted 
with ether, the ether distilled off and the residue dried 
and weighed. The orude phvtosterol or ohoieeterol so 
obtained is dissolved in hot alcohol and precipitated hot 
with excoss of an dooholio solution of digitonin, 1 grm. of 
orystallised digitonin being required for eaoh 0-4 grm. of 
unsaponifiable matter. The precipitate is separated, 
acetylated and tho phytosteryf acetate reoryst&uiscd as 
described by Klostonnann (lor., cit.). The liquid un- 
eaponiiiable matter can be estimated in tho filtrate from 
tho digitonin precipitate by adding water, extracting with 
other, distilling off the other and weighing the dry residuo. 
The relative proportions of solid (preoipitated' by digi¬ 
tonin) and liquid unsaponifiable matter in a number of 
oils and fats aro tabulated.—T. C. 


Patents. 

Oil; Method of and apparatus for expressing - from 

seeds, nuts and other oleaginous substances, and juice or 
fluid from fruits, herbs, flowers, jieat and the. like. A. W. 
Sixer, Kingston-upon-Hull. Eng. Pot. 29,331, Dec. 20, 
1912. 

Sends, or other oil-oontaining or juicy substances are 
forced by means of a worm-sorew into an annular chamber 
the walls of which are made up of juxtaposed staves or 
rings, having scratches or marks upon the surfaces in 
contact, the purpose of which is to allow the expressed 
oil or juice to pass through the walls of the chamber, 
whilst preventing the egress of solid matorial. The latter, 
ir I he form of a compressed mass, exudes through holes 
in a cap or die-plate on the front of the compression 
chamber, and may be cut up into lengths by means of a 
revolving knife rigidly attached to the spindle of the 
worm-sorow and revolving in front of the die-plate. 

—E. W. L. 


Fats or oils from bones, seeds and other oleaginous sub¬ 
stances ; Process and apparatus used in extracting - 

W. Schmidt, Leipzig-PUgwitx, Germany. Eng. Pat. 
5368, March 3, 1913. 

The vaporised solvent leaving the extraotor is fractionally 
condensed in a series of oommunioating compartments, 
at a temperature just below the b. pt. of the solvent or the 
respective fractions thereof, and the condensed liquids are 
led through pipes in each compartment to a common 
separator, where the solvent is freed from water before 
being returned to the extraotor.—C. A. M. 

Fats, rubber, waxes, etc.; Process of extracting - by 

means of solvents. J. Margolee. Fr. Pat. 463,178, 
July 24, 1913. 

The advent (vapour or liquid) is circulated by aspiration, 
etc., either continuously or intermittently through the 
material contained in one or more extractors. It may be 
condensed, purified, and heated again before eaoh panage 
through the apparatus —C. A. M. 

Oils and the like; Apparatus for treating [hydrogenating] - 

with gases, etc. C. Ellis, Montclair, NJ. U.6. Pat 
1,084,203, Jan. 13, 1914. 

On. containing a catalytic agent is heated and drawn into 
an “ lnduotor ” at the top of a dosed venal, where it 
encounters a current of hydrogen, or jp containing 
hydrogen, under pressure, the mixture being then dis¬ 
charged tangentially against the bottom of the tank. 
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■»ro ht h r f 1 ’ r0d ^ ta 0 />' dr,,l J 8i9 and oils, 

addl nt,r«l^r y f?“ T "f ,n 8 the mixture of sulphouated 
fattv acid a d frnm'H and separating the sulpho aromatic 
tty & ids from the sulphonatod aromatic acids bv the 
F»tty acids are then removed t oxtrac- 
^hioride) h Vllvn {e f'\ j? trolcum spirit, carbon tetra- 

Ara“ra u „^ 

Patty acids, their glyceride* and other enters ■ Process tor H,* 

KicrA'srr^.:^"^ 7 '! 

Hydroil. Ltd., London C p” ^9sTT- V ’ a ,r d 
19I-. Addition to Eng. Pat. 29,812, Dec. 20il*io ’ 

«" fffi!. %lt g m 9 -T 9 F.’^ Fr ‘ Pat ' ^ 


Preparation oj india-rubber substitute, ling. Pat 4 »U 
See XIV. 

XIII.—PAIHTS; PIGMENTS; VARNISHES; 
RESINS. 

1 «a <w. 

* •*? "* !*«'»<• 
oxide indicaM Tha? those T if t^T™'" a"?. C ° balt 
green (this ,f„ 1914,31*3), aro'.olid relations'!®. of . Rlnm an's 
appear to form solid ”-*« 

—F. SODN, I 

■Oil 


of turpentine., 
A. Heiduschka. 


The. “heat number ” of _ 

thera.-Zeit., 1914, 88, 441 . 

wX't: 

rectified oil of 0 «P f" 

Hsinoxyn ; Characters of ——. p r j t , ,, „ 

Chem. Kev. Fo'tt Ind.,Mul 

° l,tain,,d Wi,h -I*- of solid 
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Of the disintegration ofTolopho°n^^“l h c. AML 
Patents. 

White-lead. Apparatus for making - R a Stewart 

Los Angeles, Cal. U.S. Pat. ^088,041, Feb »^W.‘ 

ly m»T oTa 1 tn "hreuah^ “ “ ( Urn “ e - "» *»W. 

ss‘ 5 s$di* 8 &££ 
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hydrocarbon (s.g., SyLe^nte ft introducing the 

izn i ",t • ”“W-kx vn-sss 

'**• T '“' e ’‘“' m £S7;Sil °arauua 
fay “oomporedof lanolin—or other fat, solid at 88* C 
together MUM* 


Description. 


Walton oil (4 samples) .... 

■fiApld oxidation oil (21 
Runnings (Ablau/H){i) 


| Consistence. 

hard 
very soft 


--- 

• 




—E. W. L. 

Sp. gr. compared 
with water at 4° (\ 

! Iodine value - 
, (Wljs). j 

Ash. 

Unoxidlsed 
fatty acids. 

1 Oxidised 

1 fatty acids. 

Water-soluble 
fatty acids. 

l-»882atl5"t'. 
to 1-0734 «t 21" C. 

1 01-8 to 65-5 ! 

; i 

per cent. 
M6 to 1-41 

per cent. 
28-2 to 81-2 

per cent. 
46-4 to 66*4 

per oent. 

6 6 to 8-9 

1-0693 at 20° C. j 

98-2(1) 

98-4 

015(1) 

4-30 

4S-5 to 49-4 
50-7 

421 to 42-5 
200 

2-7 to 6-7 

8-3 


^^A-wsfrasrrts: 


Celobonapsthalkni or other higher haloesn 
compound of naphthalene is incorporate? wfth a. fosibla 


■ 
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soluble phenolic or cresolic resin melting at not lew than 
100° C. and a volatile solvent, such as acetylene-tetra¬ 
chloride, or a mixture thereof with a rapidly drying 
solvent.—C. A. M. 

Varnish and the like ; Method of and means for curing and 

drying articles coated with moist substances such as -. 

W. J. Mellersh-Jackson, London. From Greeff Engineer¬ 
ing and Manufacturing Co., Newark, N.J., U.S.A. Eng. 
Pat. 11,193, May 13, 1913. 

The articles arc subjected to a current of warm moist 
air, under pressure, in a chamber with a restricted Inlet 
and outlet. The air may be brought to the required 
temperature (125° to 126° F., 51*7°—62*2° C.) and 
humidity (35 to 45 per cent.), by being forced by a blower 
through an inner vessel surrounded by wator heated by 
means of a steam coil.—0. A. M. 


Infusible condensation product of metacresol and form¬ 
aldehyde. Infusible condensation product. L. H. Baeke¬ 
land, Yonkers, N.Y., Assignor to General Bakelite Co., 
New York. U.S. Pats. 1,088,G77 and 1,088,678, 
March 3, 1914. 


(1) The product contains, as an essential constituent, 
a condensation product of formaldehyde and wi-cresol, or 
this product together with a condensation product of 
formaldehydo and phenol, with or without a filling material, 
and containing corresponding condensation products of 
o- and p-cresol in minor proportions. (2) Tho product 
contains as essential constituents tho condensation 


products of formaldehyde and rn- and p-cresol respectively 
(the former in preponderating proportions) with or without 
a filling material; or of the above condensation products 
together with the condensation product of formaldehydo 
and phenol (the m-cresol and phenol compounds in pre¬ 
ponderating proportions), with or without a filling material. 


Plastic masses and method of producing the same. J. W. 
Aylsworth, East Orange, Assignor to Condensito Co. of 
Amorica, Glen Ridge, N.J. U.S. Pat. 1,090,439, 
March 17, 1914. 

A fusible phenol resin is mixed with inert filling material 
and with sufficient anhydrous phenol and raonochloro- 
naphthalene (or organic fluid containing a condensable 
compound) to render the mass plastic at low temperatures, 
together with a hardening agent ( e.g., an anhydrous 
compound containing a methylene group) whioh will 
condense the phenol and phenol resin into a hard mass on 
heating the mixture.—C. A. M. 

Resinous and other products ; Process of extracting - from 

wood, with the simultaneous production of paper-pulp. 
Soc. Anon. Le Camphre. Fr. Pat. 463,879, Dec. 28,1912. 
Resinous woods arc boiled under pressure with a solution 
of caustic soda containing a large proportion of Bodiura 
salts (e.g. carbonate, sulphate or a mixture of the two). 
The oil of turpentine leaving the autoclave is condensed. 
Tho residual lye containing alkali resinatc is evaporated 
and decomposed by calcination into rosin oil and qlkali, 
with the formation of methyl alcohol, acetone, tar, etc., 
as by-products.—C. A. M. 

Paints, enamels , and the like; Method of making -. 

A. 8. Raraage, Buffalo, U.S.A. Eng. Pat. 13,422, 
June 10, 1913. Under Int. Conv., Feb. 1, 1913. 

See U.S. Pat. 1,084,361 of 1914; this J., 1914, 208. 

—T. F. B. 

[flestwws] compositions of matter; Process of manufacturing 

-. L. Lilienfeld, Vienna. U.S. Pat. 1,090,730, 

March 17, 1914. 

Sis Addition of June 28, 1912, to Fr. Pat. 417,392 of 
1910; this J., 1913, 36.—T. F. B. 

Derivatives of eafranine dyestuffs. Fr. Pat. 468,357. 
See IV. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber ; Decomposition of - by micro-organisms. N. L. 

Sohngen and J. G. Fol. Zentr. Bakt. u. Par&sitenk., 
I. Abt., 1914, 40, 87—98. Chem. Zentr., 1914,1,1231— 
1232. 

Many bacteria and mould fungi will develop on rubber, 
in presence of sufficient moisture, at the cost of tho protein, 
sugars, and resins: in some cases red, yellow, black or 
brown sppts are produced, but tho mechanical properties 
of the rubber are not notably affected. Two species of 
Actinomyces, A. elastica and A. fuscus, usually present in 
garden soil and canal water, are capable of attacking 
and assimilating the caoutchouc hydrocarbon. This 
action is due to tne developing organisms, not to a soluble 
enzyme secreted by them, and hence on plantations the 
rubber should be dried as rapidly as possible, in order to 
j prevent bacterial growth.—A. S. 

Caoutchouc ; Synthetic - from isoprenc. G. Stcimmig. 

Bor., 1914, 47, 852—853. 

In reply to Harries (this J., 1914,325), it is pointed out that 
if on treating the decomposition products of caoutchouc- 
ozonide with phenylhydrazine acetate and then addinjg 
mineral acid, solid phenylmethyldihydropyridazine is 
immediately formed, this is no proof that acetonylaoetono 
was not present among the decomposition products. 
To recognise tho presence of acetonylacetono it is neces¬ 
sary to distil the mineral acid solution with stoam, 

| in order to convert the phenylhydrazine compound 
I into the volatile phcnylaminodimethylpyrrolo. Tho 
isoprenc used in tho author’s previous experiments (this 
J., 1914, 267) was propared from isopentane and carefully 
purified : its b. pt. was 33*5°—34° C. and sp. gr. 0-6785 
at 18*5°/4°C. The statement that all caoutchouo-liko 
substances hitherto obtained from isoprene consist of 
mixtures of polymerides of 1.6- and 1.6-dimethylcyclo- 
octadieno-(1.5) is reaffirmed.—A. S. 

Rubber in Namaqualarul. Board of Trade J., April 2, 
1914. [T.R.] 

A company has been formed with a capital of £6,000 for 
the purpose of exploiting the Euphorbia drageana, which 
grows wild in the uplands of Namaqualand, and is stated 
to yield 17-6 per cent, of pure rubber and 70 per cent, of 
resin. Tho company holds a concession of Borne 220 
square miles, containing about 6,000,000 bushes of this 
plant. 

Patents. 

Polymerisation processes and products obtained thereby 
[Manufacture of rubber-like substances]. E. H. Strang© 
and H. J. W. Bliss, London. Eng. Pat. 3045, Feb. 5, 
1913. 

The uso of high pressures is claimed in polymerisation 
processes whon the product has a considerably higher 
specific gravity than tho initial material, e.g., in the 
polymerisation of butadiene and its homologues to 
caoutchouc substances. The action of high pressure may 
bo combined with that of other means of polymerisation. 
In order to produce an appreciable effect, it is usually 
necessary to employ pressures exceeding 5001b. per 
sq. inch. In an example of the polymerisation of butadiene, 
the process is carried out under a pressure of 20 to 25 tons 
to tne square inch, in the form of apparatus described 
by Hite (Amer. Chem. J., 1899, 80; see this J., 1899, 
736).—T. F. B. 

Rubber-bearing plants; Process for facilitating the elimina¬ 
tion from the bark of landolphia vines ahd other kinds 

of - of the portions which are non-laticiftrous. 8. 

Goldreion and J. L. Palmer, London. Eng. Pat. 
13,760, June 13, 1913. 

The outer portions of the bark are ground away without 
materially pressing it, by passing it between a pair of 
differentially geared fluted grinding rolls, the speed of one 
mill being about 20 per cent, greater than that of the other, 
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and afterwards removing the barren particles by sifting. 
The material is then pressed into sheets, flakes, etc., 
between even geared rolls and again sifted to remove 
any further barren particles.—E. W. L. 


Rubber latex; Process of coagulation of -. C. H. 

Boehringer Sohn. Fr. Pat. 464,102, Oct. 28, 1013. 
Under Int. Conv., Oct. 31, 1912. 

Latex is coagulated by means of lactates of aluminium, 
more particularly the normal laotate. 250 c.c. of a 5 
per oent. solution of aluminium lactate will ooagulate 
3000 grins, of latex in 8 mins.—E. W. L. 


Gutta-percha; Manufacture of -. R. B. Ransford, 

London. From Noderlandsche Gutta-Percha Meat* 
Rchappij, The Hague, Holland. Eng. Pat. 20,118, 
Sept. 5, 1913. 

The loaves and twigs of the trees are finely ground, mixed 
with water, stirred, and heated to 70° to 75° C. to extract 
tho gutta-percha.—B. N. 

India-rubber substitutes; Process for the preparation of 

-. J. R. and M. E. McPhic, Nowcastle-on-Tyne. 

Eng. Pat. 4214, Feb. 19, 1913. 

An oil, fat, glyceride or fatty acid is treated with strong 
nitric acid, and the resulting yellow oil is well washed with 
boiling water, and purified by repeated solution in alkali 
and reprecipitation with acid until an elastio mass, 
unaffected by alkali solution, ib obtained. This is washed 
with warm water and dried below 100° C. —E. W. L. 


Imitation rubber with a basis of acetylcellulose , and various 
materials and fabrics made therefrom. Act.-Ges. fiir 
Anilin-Fabrikation. Fr. Pat. 463,622, Oct. 14, 1913. 
Under Int. Conv., Mar, 22, 1913. 

Acetylcellulose is mixed with a substance of low 
volatility oapablo of conferring plasticity upon the mass, 
loading or colouring matters being added as desired. 
For example : 1 part of nitroacetyloelluloso (see Fr. Pat. 
449,253 of 1912; this J., 1913, 482) is digested with 2 
parts of methyl phthalate. When the temperature 
readies about 60° C. tho mass swells up and agglutinates. 
The addition of a small auantity of a volatile solvent, 
such as acetone, hastens the swelling. The mass may be 
coloured black by the addition of an alcoholic solution of 
nigrosinc. Or, 5 parts of acetylcelluloso may be digested 
with 10 parts of triacetin and 1 part of amyl alcohol. The 
mass may be mixed with reclaimed rubber and 7 per cent, 
of sulphur and vulcanised by heating for 1 hr. at 135° C. 
It may also be dissolved in 2 parts of acetone and 3 parts of 
benzine added to the solution, which may then be employed 
for impregnating fabrics. Or the mass may be run into the 
form of a thin sheet at 60° C. and under a pressure of 
50 to 150 kilos, per sq. cm., and applied to a fabrio under 
pressure. The surface of the fabric should bo first prepared 
with a dilute solution of 1 part of nitroacetyloellulose, 
1 part of triacetin and 10 parts of tetrachloroethane or 
acetone, and dried.—E. W. L. 


Rubber and like gums ,” Method and apparatus for extracting 

- from gum-containing plants. F. Kem pter, Stuttgart, 

Germany. Eng. Pat. 17,880, Aug. 5,1913. 

See Ft. Pat. 461,093 of 1913 ; this J., 1914, 93.—T. F. B. 


Caoutchouc ; Process for manufacturing synthetic -. 

C. K. F. L. Gross, Christiania, Norway. U.S. Pat. 
1,090,847, March 24, 1914. 

SekFt. Pat. 459,987 of 1913; this J., 1913,1164.—T. F. B. 


Extracting fats, rubber , waxes, etc., by means of solvents. 
Fr. Pat. 463,178. See XII. 


XV.—LEATHER; BONE; HORN; CLUB. 

Tannin; Composition of -. III. L. F. Iljin. Ber., 

1914, 47, 985—993. (See also this J., 1909, 665, 1151; 

1910, 504.) 

By partial precipitation of a tannin solution with lead 
acetate, and extraction of the unprecipitated portion with 
ethyl acetate (Trimble, The Tannins, 1892, vol. I., 85), 
a product of higher rotatory power than the original 
tannin was obtained, whilst by decomposing the lead 
precipitate with hydrogen sulphide and extracting with 
ether, a product of lower rotatory power was obtained. 
By repeated fractionation in this way products of rotatory 
powor [a]o= about -f 29° and +117® respectively, were 
obtained. By similar fractional precipitation with zino 
acetate, the zinc compound being decomposed by the 
calculated quantity ot dilute sulphuric acid, product* 
having [a]n=+5-16° and +137-85° respectively were 
obtained. The former was sparingly but the latter 
readily solublo in cold water. The product of higher 
rotatory power yielded gallio aoid and dextrose on hydro¬ 
lysis.— A. S. 

Tannin; Constitution of -. XI. A. Ge&ke and M. 

Niorenstein. Bor., 1914, 47, 891—898. 

The formation of doxtrose in the hydrolysis of tannin 
with acids (compare Fischer and Freudenberg, this J., 
1912, 503, 1043) is confirmed. Nierensfcein’s earlier 
failure to detect dextrose as a component of the tannin 
molecule (this J., 1912, 652) was due to the use of alkali 
for effecting hydrolysis. The dextrose is not present in 
a free or loosely-combined form : the rotatory power of 
tannin is not diminished by tho action of beer yeast, as 
stated by Biddle and Kelley (this J., 1912, 737), provided 
care bo taken to prevent infeotion by moulds (compare 
Knudson, this J., 1913, 545). By partial hydrolysis 
(4 hours with 5 per cent, sulphuric aoid) of carefully 
purified tannin, there were produced 2J—4 per oent. of a 
crystalline substance, not yet identified, which did not 
yield sugar on hydrolysis, 20—25 per cent, of gallio acid, and 
60—70 per cent, uf an amorphous substance of almost the 
same composition and properties as tho original tannin, 
but differing from the latter and from the penfcadigalloyl* 
gluoose of Fischer and Freudenberg ( loc . cti.) by its con¬ 
siderably higher rotatory power, especially in glacial acetic 
acid and in alcohol.—A. S. 


Fat as a by-product in the manufacture of glue from hide 
trimmings. Dubovitz. See XII. 


Patents. 

Animal refuse; Thermo chemical process and apparatus 

for transforming - into fat, flesh powder , gelatin, etc. 

J. Margoles. Fr. Pat. 463,179, July 24, 1913. 

Animal refuse, etc. is hoated with steam under a pressure 
of 2 to 8 kilos, in autoclaves containing perforated cylinders 
in which agitators rotate. The decoction of nitrogenous 
substanoes, fat and condensation water is continuously 
dra^wn off into closed vessels, where the different con¬ 
stituents are soparated, whilst the residual nitrogenous 
matter is dried in vacuo in a cylinder provided with 
beaters and heated by steam coming from the digester. 


Leather scrap; Manufacture of a solid and elastic mass 

from -. G. Kraitschier and “Veto Company” 

Vertricbsges. fur Schutzapparate gegen Feuer und 
Einbruch, G. m. b. H. Fr. Pat. 463,200, Sept. 13,1913. 
Finely divided leather sorap is bleached for 8 hours in 
a bath of chloride of lime, dried, washed in water, dried 
again, reduced to powder and mixed with an agglomerant 
either damp or with a small quantity of fatty material. 
The material is then moulded by hydraulio presses. The 
incombustibility may be increased by addition of borax, 
sulphuric acid or potassium silicate.—D. J. L. 
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Casein-glut; Process for preparing—. A. and A. 

Bernstoin. Ger. Pat. 270,200, Jan. -9,1913. 
Casein is treated with freo resin acid or with resin con¬ 
taining a large percentage of free resin acid, in presence 
of hot water, and the mixture is brought to the condition 
of & colloidal solution by addition of alkali. T. r. B. 

Horn or leather ; Manufacture of substances similar to -- 

from leather or leather scrap. P. P. Damgaard and 
M. P. Rasmussen. Fr. Pat. 463,696, Oct. 14. 1913. 

Leather scrap is treated with alkali to remove tannin and 
then with a glue solution containing acetic acid after 
washing away oxoess of alkali. The mass is filter- 
pressed, allowed to stand for some time, when it becomes 
nearly black, and then hardened by means of formaldehyde 
vapour or solution.—1>. J. L. 


Leather; Process for the manufacture of artificial--. 
L. Lilionfeld, Vienna. Eng. Pat. 28,210, Dec. 6, 19L. . 
Under Int. Conv., April 6, 1912. 

See Fr. Pat. 466,261 of 1913 j this J., 1913, 963.—T. F. B. 

Bides; Method of treating - before tuning- 0. C. 

Moore and W. Trantoro, Lymm. U.8. Pat. 1,091,236, 
Maroh 24, 1914. 

Sci Eng. Pat. 18,890 of 1913 i this J„ 1914,326.—T. F. B. 


XVL—SOILS; FERTILISERS. 

Marshy land ; Improvement of—in Finland by addition 
of sand. A. Rindell. Finska. Moss Kulturforemngens 
Tidskrift, HeUingfors, 1913. Reprint 8 pp. Bieder- 
mann's Zentr., 1914, 48 , 167—169. 

Exfsriments with oats extending over two years showed 
that loam is muoh superior to sand as an addition to 
unmanured marshy land. The addition of sanddid not 
produce any improvement unless more than 400 cubic 
Setres per hectare (6700 ob. ft. pel aero) were added. If 
the land was otherwise provided with phosphates and 
potash, the difference in effect between sand and loam 
was not appreciable.—W. H. P. 

Phosphoric acid in soils; Determination of —■ R- 
Hornberger. Landwirtsch. Versuchsst., 1913, 82, 299 
302. Biodermann's Zentr., 1914, 43, 148 149. 

Ik the analysis of soils the ammonium phosphomolybdatc 
precipitate frequently does not dissolve completely in 
ammonia, a whitish residue being loft. This consists 
mainly of hydrated titanium dioxido but it may contain 
as much as 3 mgrms. of phosphoric acid. The preoipitato 
should therefore be fused with sodium carbonate and 
extracted with water. Sodium phosphate dissolves with 
the oarbonato and the phosphate can be determined in 
the usual way in the solution. Acid sodium titanate 
remains undissolved.—W. H. P. * 

Soils; Presence of some benzene derivatives in— —, E. C. 

Shoroy. J. Agrio. Research, 1914, 1, 357—363. 
Eiqbt difTorent samples of a sandy soil from Florida at 
present devoted to orange culture wwe examined, tho 
top soil and the subsoil separately. From one subsoil 
sample benzoic acid was isolated (2 gnus, from 26 kilos, of 
soil) ; from several othor samples, principally subsoils, 
m-hydroxytoluic add (up to 10 grms. from 26 Imos.), and 
from four samples, vanillin (a few mgrms. from 25 kilos.); 
fa all the sample* evidence of the presence of small 
Quantities of vanillin vim obtained, it aeems unlikely 
that the vanillin exist* in the toil otherwise than as free 
vanillin, and it ia eonohidsd that in some of the soils 
at least a portion of the two acids is present as 
free acid.—W. H. P. 


If inter spraying with solutions of nitrate of soda. W. 8. 
Ballard and W. H. Volok. J. Agnc. Research, 1914, 
i, 437—444. 

Experiments in 1912 showed that tho blossom on Yellow 
Bellflower apples opened about a fortnight earlier when 
the trees were thoroughly sprayed with a solution con¬ 
taining sodium nitrate (1 lb. per gall.) and eaustio potash 
(1 lb. per 7 galls.), early in February. The foliage was not 
stimulated bo soon as tho bloBsom, but the yield of fruit 
from tho treated trees was five times as great as from a 
chock row of untreated ones. A single tree receiving 50 lb. 
of sodium nitrate as root fertiliser gave no increased pro¬ 
duction. In 1913, although frost spoiled the setting of 
the crop, it was found that the stimulation of blossom was 
also produced by calcium nitrate and cyanamide but not 
by ammonium sulphate. Sulphate of potash had some 
effect, but superphosphate none. A weaker nitrate solu- 
tion and nitrate in tho absence of alkali wore not sooffec- 
live, hut oxalic acid (1 lb. per 2| galls.) had a similar 
efiect to the alkali. Experiments on a large scale in 1913 
gave favourable results with apples and pears, but not 
with stone fruit such as cherries.—W. H. P. 

Sugar cane; Mamirial experiments with -. H. A. 

Tompany. Imp. Dept. Agric. for West Indies. Report 
on experiments conducted in Antigua and St, ltitts, 
1912-13, 65—94. 

The best results were secured when adequate dressings of 
pen manure and allied fertilisers were applied to fields 
destined to bear plant canes, while a light dressing of quick- 
acting nitrogenous manure at tho rate of 40 lb. of nitrogen 
per acre, applied in the early stages of growth, was of 
benefit to ratoon canes. Applications of artificial manures 
to plant canes which had recoivod an adequate dressing of 
pen manure were ineffective in producing further remunera¬ 
tive increases of yield, while the combination of phosphates 
and potash with nitrogen, and also the uso of slow-acting 
nitrogenous manures was unproductive of profit in the 
esse of ratoon canes. The average profits domed from 
the use of calcium nitrato were somewhat less than with 
sodium nitrate, but greater than with ammonium sulphate. 
The application of nitrolim (crude calcium cyanamide) 
was attended by financial loss. Small gains ensued from 
the application of molasses to ratoon canes, but not 
sufficient to prove profitable unless the value of exhausted 
molasses was very low.—L. J. pe W. 

Patents. 

Plants, fields, sown seeds, crops, or the like ; Chemical, 

electro-chemical, and electric treatment of -. R. Mias, 

London. Eng. Pat. 11,997, May 22, 1913. 

The soil is treated with solutions of phosphoric acid, 
copper and manganese salts, picric acid, sodium chloride, 
lime, and carbon bisulphide, and thon subjected to the 
action of a ourrent of electricity of 80,000 volts and about 
30 milli-amperes, tho electrodos being placed in the ground 
at a dopth of about 25 cm. In the case of growing plants, 
one electrodo mav be attached to the stem, and the other 
plaood in the soil around the roots; a current of elec¬ 
tricity of about 20,000 volts and 25 railii-amperes u then 
applied at intervals. Various methods of inserting or 
placing the electrodes in the soil are desonbed.—W. P. b. 

Basic slag; Apparatus for removing iron from --. 

F. Steinert and H. Stein. Ger. Pat. 268,500, Dec. 6, 
1912. 

The slag is ground in a tube-mill, the discharge end of 
which is enclosed by a oonoentric conical screen with its 
wider end towards the front of tho apparatus. The fine 
material passes through the screen into an outer oomoal 
drum tapering in the opposite direction, whilst the ooarser 
portion, including particles of iron, is thrown out at the 
end of the soreen, into a magnetio separator forming an 
extension of the outer drum and oonneoted therewith bv 
an insulating ring. The partioles of iron are retained, 
whilit the slag travel* down the eonioal drum, and mixes 
with the finer material.— A. 8. 
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XVII.—SUGARS; STARCHES; GUMS. 

Slow carbonataiion. Clarifying effect. Analysis of scums. 

H. Pellet. Bull. Assoo. Chim. Suer., 1914, 81, S64— 

563. (See also Sfcanek, this J., 1913, 1080.) 

Slow oarbonatation frequently causes difficult filtration 
in the oane, as well as in the beet'faotory; silicates gradu¬ 
ally pass into solution from the lime and on cooling separato 
out and clog tho pores of the press-clothB. Carbonatation 
dnmiushes tho polarisation to the extent of about 01° V. 
per 100 o.o., the lime either eliminating the optically 
active non-sugars, or modifying their rotation. In 
determining the olarifying effect, trustworthy figures aro 
not given by a comparison of the apparent purity values • 
and the roal purity, which indicates a lower clarifying 
effect than the apparent, should always bo used. The 
content of organic matter in tho scum calculated from tho 
roal purity of tho juioe bofore and aftor oarbonatation, 
agrees well with that determined by calcining the scum 
m a current of oxygen, account being taken of the small 
amount of carbon always remaining unconsumed. When 
the lime used oontains much magnesia, the weight of tho 
lined Bourn found will bo greater than that calculated 
from the lime added and from the substances eliminated 
from the juico, the water of hydration of tho magnesium 
compounds not boing expellod at tho usual temperature 
of desiccation, viz., 105-110” C. Another source of 
error m determining tho dry substance of scum is the 
presence of calcium hydroxide, which has escaped car- 
bonatation. During desiccation this is gradually car- 
donated, and a correction should be made aftor'deter¬ 
mining the amount present by dissolving a portion of the 
scum in sugar solution, and titrating with standard acid, 
a blank experiment being made at the samo timo using 
water in place of sugar solution.—J. p. o. 

Seel slice, dryers; Jijcplmions in -. Albrecht. Dent. 

Zuekerind., 1014, 39 , 26!). 

In the ease of a Buttnor and Meyor apparatus explosions 
were traced to the accumulation of dust, but in that of a 
*r? try i a ’ nd , Hockln R dr .V<>r the cause was not ascertained, 
though owing to insufficient draught and the chimney 
being placed in tho side, and not in the middle of tho plant 
opportunity was given for tho collection of combustiblo 
gases, principally carbon monoxide. For the avoidance 
Of such accidonts, Kohler recommends tho use of a 
cyclone dust separator, and that when the dryer is 
not in use, banking of tho fire should bo avoided, the 
chimney shutter kept opon, and tho ventilator dam tier . 
always closed.—J. P. 0. 1 

Sucrose determination ; Source of error in the Clerget _. ; 

V. Btanek. /, Zuekerind. Bohm., 1914, 38. 289—298 1 
(beo also Langguth, this J., 1914, 90.) ! 

constant for tho half-normal solution read 
at 20 C. is stated to be 132-66 providod the reading of the 
inverted solution is made within 3 to 5 minute after 
filling the observation tube. Since this condition cannot 
always be realised, it is suggested that the polarisations | 
after inversion be made 15 to 30 minute after filling, i 
when the rotation will have become constant, and that ' 
the oonstant used bo 132-95 (say 133-00).—L. J. dk W. 

Honeys; Examination of Belgian -. R. Ledcnt. 

Bull. feoc. Chun. Belg., 1914, 28, 73—77. 

iij.gf™"?, “ m P los of genuine honey contained from 
JH to 21-13 per cent, of water and from 0-08 to 0-32 per 
t !f, h * a Th ? volumo of the precipitates obtained 
from h n l , , ta 0 nn,n thia J-. 1910, 105) varied 

SSL J*?. 1 '? c,c ' ; , th ' 8 test - and thou® described by 
£!®" e and by Jaegerschmidt (this J., 1908, 1127: 1909 
BW), are recommended for the detection of added invert 
sugar in honey (see also this J., 1910, 1072).—W. P. S. 

d.Qhuosa m iw : Conversion of - into d-mannose. J. C. 

frrne and A. Hynd. Chera. Soc. Trans., 1914, 106, 

MniWYLOLDOTSAMlKB was converted into benxvlidene. 
ammomethylglucoeide hydrochloride by interaction with 


rasas 

ZLi“°T fd™™, nitrite: nitrogen was vigorouriy 
evolved and after a short time the mtrogen-freo pr^S 
separated as a white solid. This proved to bo bemylidene- 
msanose, the yield being about 90 per cent, of theo- 

OlolL T ™y «•<% hydrolysed to d-mannose. 
Ulucosammc has now been oonverted into dextrose (Chem. 

rlm'.J™" 8 " A 9 *?’ , W ! 280 ! ,m2 ‘ 101. 1128) and into 
d-mannose. Optical inversion must acoordinglv have 
occurred m one of theee transformations, most probaWy 
n the latter during the notion of sodium nitrite on the 
bcnxylideneammomethylglnooeide hydroehloride. 

Sice Starch ,- The fractional liquefaction of -. Jf. J. 

Warth and D. B. Darabeett. Mem. Dept. Agrie. 
India, (Chera. senes], 1914, 8, 136—147. 

Stabohks from different varieties of rioe can be dis¬ 
tinguished by fractional liquefaotion at different tempera- 
tures. 1 grm. of tho material, prepared in a state of 
fine division by digestion with 1 por oent. potassium 
hydroxide for 24 hours, hi stirred with 70 o.o. of water 
and maintained at the desired temperature for 1 hour! 
The starch liquefiablo at that temperature is converted 
into a paste in which unaltered starch granules remain 
suspended. The oooled liquid is then treated for 2 honns 
with 10 c.o. of malt extract at 30° C., at whioh temperature 
no appreciable oroeion of starch granules ocours. An 
aliquot portion of the filtered solution is hydrolysed with 
hydrochloric acid, the dextrose determined by Folding's 
solution and a permanganate titration of tho cuprous 
oxide, and tho amount of starch liquefied at the given 
temperature calculated. Very eharaotoristio ourves are 
obtained for various rioe starches by plotting percentage 
liquefaotion against temperature.—G. F. M. 

Adhesives ,- Analysis of soluble -. [Detection of gum 

arabic in presence of dextrin.] G. Armani and I. Barboni. 
Annali Chim. Appl., 1914, 1, 138—142. 

Tub sample is distilled with 12 per oont. hydroohlorio acid 
and tho distillate treated with a solution of benzidine 
acetate : a yellow colouration is produced if dextrin or 
gum arabic is present. A 30 per oent. solution of 
potassium hydroxide is then added gradually till a pre¬ 
cipitate is produced, and tho Utter is dissolved by gradual 
addition of acetic acid : a rod eolouration, with violet reflex, 
indicates the prosenoe of gum arabic or similar soluble gum 
in tho original material.—A. S. 

Manurial experiments with sugar cane. Tempany. See XVI. 

Detection of raw beet products in admixture with raw cane 
products. Ling. Set XVIII. 

Action oj invertase on sucrose in methyl and ethyl alcohols 
of different strengths. BourqneJot and Bride). See XVIII. 


• XVIII.—FKRMKHIATKHr IHDU8TRMS. 

[Brewing sugar s\ Detection of row hut products in 
admixture with raw cane products. A. R. Ling J 
Inst. Brew., 1914, 20, 185—196. ' 

guoRosx derived from sugar cane ia entirely identical 
with the sucrose of the sugar beet The nauseous 
secondary matters present in raw beet sugars, however, 
render them unsuited far the preparation of brewing 
“ invert ” sugar, whereas raw oane products are eminently 
suitable on account of their full and luscious flavour. 
Admixture of partially refined inverted beet pro¬ 
ducts with cane products may be quite undetectable 
by aroma or Savour, bnt may lead to yeast weakness and 
fretty beers. Hie detention at such admixture by means 
of the high proportion of eaiefaun salts in the ash of oane 
as compared with beet produet*, appear* to be no longer 
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possible sinoe lime is used for (be defecation of beet 
juioee. The author auggeats that a more useful means 
may be found in the content of albuminoids (nitrogenous 
matters other than nitrates or nitrites) which is usually 
much higher in beet than in cane products. Owing to the 
wide variations which are found in the nitrogen-content 
of low-grade cane sugars, however, it is impossible to 
fix rigid limits for the albuminoid-content of invert 
sugars prepared from cone products, so as to exclude those 
made from beet, but the author suggests the values 0'3, ; 
0-5 and 0-75 per oent. for invert sugars of grades 1,2 and 3 
respectively. In cases whore those limits are exceeded 
however, additional evidenco (odour and flavour) should 
be adduced bofore pronouncing that a sample containrbeet 
products. In a number of samples known to bo made from 
beet products, tho author found 1-10, 1-38, 1 -39, 1-70 and 
1-12 per oent. (No. 1 grade) and 2-21 and 2-29 por cent. 
(No. 2 grade). The nitrogenous matters prosont in beet, 
consist largely of betaino, and are in general of lower • 


to 5 litres of fermenting 10 per oent. suoroae solution. 
After 5 days, 10 grins, of unchanged nitrobenzene and 
3 9 grass, of aniline were isolated from the fermented 
liquid. (Cp. Neuberg and Steenbook, this <T., 1913, 803.) 

—J.H.L. 

Malt worts and betray Temperature corrections to be 

applied to the specific 'gravities of -. F. E. Day ana 

S. L. Amos. 3. Inst. Brew., 1914, 20, 196—198 
Table I. shows the corrections necessary to convert 
sp. gravities of malt mash worts, determined in a 50 c.c. 
bottle at temperatures other than 60° F. and compared 
with water at the same temperatures, into gravities at 
80° F. The table applies only to wort* of which tho 
gravities lie between 1024 and 1031, and before the 
corrections arc applied a set of weighings of water and 
malt extract should bo made, in order to be certain that the 
bottle used is not abnormal as regards expansion with 
beat. 


Table I. 


Fractions of a degree of gravity to be added or subtracted. 



Ttmp. ' F. 

o ! 

i • 

2 1 

s 

40 

Deduct . (' 

„ 




50 

i 

0 2:? 

0-21 

018 

0 10 

00 

Add . ( 

— 

0 02 

0 04 

000 

70 

i 

018 

0-20 

0-21 ; 

0-23 


dingle degrees Fahrenheit. 


4 ! 

5 

1 

. 6 

7 

8 ! 

9 

_ 

0 32 

0-30 

0-29 

0 27 

0-26 

0 13 , 

0 11 

008 

006 

004 

0-02 

008 ! 

009 

Oil 

013 

015 

0-10 

0 24 

0-26 

; 0 26 

0-27 

027 

028 


Table II. shows corrections to be applied to the apparent gravity of beers when using the hydrometer. 

Table II. 


Corrections in tractions of 1 lb. per barrel. 



llangc of apparent 
gravity, lb. 

45" 

50* 

05’ 

1 

60° 

05" 

70® 

75® 

80* 


Deduct. 


Add. 

Brass hydrometer . 

2—5 

0-30 

0-20 

0-10 


0 15 

0-35 

0-50 


„ „ . 

5—9 

0-40 1 

0-30 

020 

— 

0-20 

0-40 

060 

_ 

,, „ . 

0—15 

0-50 

0-35 

0-25 

— 

0-25 

0-45 

070 


Qtabs hydrometer . 

2—5 

0-35 

025 

010 

— 

0-20 

0-40 

0-60 

0-85 

„ „ . 

5—9 

0-45 

0-35 

0-20 

— 

0-25 

0-45 

0 70 

100 

. 

9-15 

0-55 1 

0-40 

0-25 


030 

0-50 

0-80 

M0 


-J. H. L. 


molcoular weight than those of cane, so that in the manu¬ 
facture of brewing sugars they are less completely removed 
by the char. Betaine is not assimilated by yeast and 
may possibly be somewhat toxic; its decomposition 
product trimelhylamine, would certainly impart a very 
unpleasant odour and flavour to beer.—J. H. L. 


Fermentation; Does the enzyme-theory of - require 

limitation f E. Buchner and 8. Skraup. Ber., 1914, 
47, 863-870. 

The authors oriticise adversely the hypothesis reoently 
advanced by Bubner (Die Ernahrungsphyaiol. der Hefezelle 
bei allc. Carting, Bubner’s Arohiv. f. Physiol., Suppl. 
Bd., 1913,1—369) according to which there occurs in the 
east oell not only an enzymatio decomposition of sugar, 
ut also a decomposition due to vital wooes* not differing 
from the enzymatic one in its ehemioal course.—J, H. L. 

Reductions; Phytochemical -. /. Transformation of 

the nitro-group into the amino-group. C. Neuberg and 
E. Welde. Bioohem. Zeits., 1914, 60, 472—479. 
NiraoBEirxxxE, added to sugar solutions in oonrse of 
fermentation by living yeast, is in part roduoed to aniline. 
In one experiment 17-5 grms- of nitrobenzene were added 


Invertase; Action of——on sucrose in methyl and ethyl 
alcohols of different strengths. E. Bourquelot and M. 
Bridel. J. I’narm. Chim., 1914, 9, 321—327. 

One grm. of sucrose in 100 c.c. of methyl alcohol of 10 to 
40 per cent, was completely hydrolysed by invertaee at 
18®—20® C. in 3 to 19 days. The invertase was prepared 
from top fermentation yeast (0-2 grm. in eaoh oase) which 
had been killed by contaot with ethyl alcohol for 12 hours, 
then drained and dried in air. The invert sugar was 
determined by reduction since it was found that as the 
percentage of alcohols increased, the rotatory power of 
Iffivulose decreased and that of dextrose increased. With 
a higher percentage of methyl aloohol than 40 per oent. 
the invertase was destroyed. With ethyl alcohol the 
action was complete in solutions up to 40 per oent. strength, 
but beyond this the hydrolysis was incomplete owing to 
the insolubility of the invertase, although after two 
months in eontaot with 90 per cent, alcohol it was still 
active.—L. 3. de W. i 


XIXa,—FOODS. 

Activity of lipase of castor oil seeds at tow temperatures. 
Bianchct. Set XII. 
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Patents. 

Oxidation meant and processes [particularly for paint and 
flour], B. I. Levin, Manchester. Eng. Pat, 6405, 
Maroh 4, 1913. 

Ths electrolyte or mother-liquor used in the electrolytic 
production of pcrsulphatea is added in suitable proportions 
to grain or flour; when used for flour, a portion of the 
sulphuric aoid in the liquor may be replaced by phosphorio 
acid, or a small quantity of potassium perchlorate may 
be added, or the free sulphuric acid may be combined by 
the addition of calcium phosphate.—W. P. 8. 


Milk or cream; [Electrical] Treatment of - during 

churning. B. Combe, Cheltenham. Eng. Pat, 6418, 
March 15, 1913. 

The milk or cream is subjected, during the churning 
operation, to the action of a current of electricity. 

-W. P. S 


Foods; Procese of treating -. E. B. Heller, Philadelphia, 

Pa., Assignor to A. K. Brandly, Little Falls township, 
N..1. U.S. Pat. 1,090,210, March 17, 1914. 

Melted butter (or a liquid fat or oil) is subjected to 
centrifugal forco, with or without simultaneous treatment 
with a current of air, electrified air or a gas, and is then 
emulsified with a suitable substance. —C. A. M. 


Food fait; Manufacture of—. P. A. Schmitt, Ham¬ 
burg, Gormany. Eng. Pat. 14,872, June 27, 1913. 
Under Int. Cone., June 28, 1912. 

See Fr. Pat. 460,614 of 1913 ; this J., 1914, 98.—T. E. B. 


XIXb.—WATER PURIFICATION; SANITATION. 

Lead [in water]; A new, very tentitive reaction for -. 

W. N. Iwanow. Chom.-Zeit., 1914, 88, 450. 

A 2 per cent, solution of sodium bisulphite, which should 
not bo acid to methyl orange, can be used for detecting 
minute quantities of load in water. The addition of an 
equal volume of tho reagent produoes a cloudiness, which, 
if the quantity of load is very small (1 in 1,000,000), 
appears only after some minutes. Tho presence of copper, 
silver, nickel, iron, aluminium, magnesium and calcium 
does not influence the roaotion, but barium or tin must 
not be present. The sensitiveness of tho reaction is 
1 : 20,000,000.—G. F. M, 


Bacteria; The etcape of - into the atmotphere by the 

tpraying of polluted water. L. Cavol. Comptes rend., 
1914, 158, 896-898. 

The spraying devices used in some biological purifying 
stations for distributing polluted wator over the baoteria 
beds are a source of considerable danger. Petri dishes 
containing sterilised gelatinised bouillon wore exposed 
for specified times faoing the direction of the wind, before 
and after passing over a bacteria bod. After 5 days 
whilst in most cases the dishes exposed to the air before 
passing over the baoteria bed remained sterile, those 
exposed to the air after passing over exhibited numerous 
colonies, amongst whioh oould be identified some origina¬ 
ting from the harmful baoteria normally found in sewage 
effluents.— G. F. M. ‘ 1 

Patents. 

[Water] Filter. H. Reisert, Cologne. U.S. P&t. 1,088,929, 
Maroh 3, 1914. 

A number of filter beds are arranged one above the 
°ther, conduit* leading downward from eaoh bed through 


the bed or bed* beneath to a ohamber whioh receive* the 
mtered water from all the beda. The filtered water oan 
be foroed back by compressed air through any bed for 
cleaning purpose*.—!!. H. 


Blague bacilli; Procese for destroying -. P, Brat. 

Ger; Pat. 270,076, Deo. 12, 1912. 

The infected substances are treated with the vapours of 
aoroleiu or similar compounds, especially the distillates 
obtained by heating rape oil or other substanoes con¬ 
taining glycerol at temperatures above 350° C. Under 
these conditions, cultures of plague bacilli on agar were 
completely killed after 17 hours, whilst treatment with 
formaldehyde vapour for 24 hours was insufficient for 
tho purpose.—T. F. B. 


Sterilising liquids by means of ultra-violet rays ; Apparatus 
for -. V, Henri, A. Holbronner, and M. von Reck¬ 

linghausen, Paris, Assignors to the R.U.V. Co., New 
York. U.S. Pat. 1,091,221, March 24, 1914. 

See Eng. Pat. 14,129 of 1910 ; this J., 1911,106.—T. F. B. 


Sterilising liquids by means of the ultra-violet rays ; Appar - 

ntus for -. T. Nogier, Lyons, France. U.S. Pat. 

1,091,382, March 24, 1914. 

See Eng. Pat. 9660 of 1911 ; this J., 1912, 350.—T. F. B. 


Production , by means of the electric arc, of a gas with pre¬ 
servative properties. Fr. Pat. 463,728. See XI. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Solanum anguslifolium ; Constituents of, and isolation of 

a new gluco-alkaloid from -. F. Tutin and H. W. B. 

Clewer. Chem. Soc. Trans., 1914, 105, 559—576. 
30-92 kilob. of driod loaves, twigs and flowers of Solanum 
angustifolium, Ruiz et Pa von (“DurazniUo Blanco ”) from 
Peru were extracted with hot alcohol and the oonoentrated 
extract distilled with steam. Only a trace of essential 
oil was obtained. From tho aqueous extract the follow¬ 
ing Bubstances were isolated : quercetin, rutin (queroetin 
glucorhamnoside C^HguOn^HjO), /-asparagine and a new 
crystalline gluco-alkaloid, solangustine , C M H M 0 7 N,H.O, 
m. pt. 235° C., which forms a crystalline sulphate insoluble 
in all solvents exoopt boiling acetio aoid. Tho hydro- 
chlorido and nitrate of solangustine are amorphous. On 
hydrolysis solangustine yields an amorphous alkaloid, 
solangustidine, C, 7 H| 8 O t N, and 1 mol. of dextrose. The 
hydroohlorido, hydrobromide, nitrate and sulphate of 
solangustidine aro crystalline and insoluble in water. 
The aqueous extract also contained amorphous alkaloidal 
substance, lffivuloso and visoid amorphous products whioh 
yielded querootin and 3.4-dihydroxycinnamio aoid on 
treatment with alkalis. The portion of the alooholio 
extract insoluble in water yielded triacontane, a phyto¬ 
sterol, C |7 H 48 0, a phytosterolglucoside, C„H ,,0,, and 
a mixture of palmitic, ateario, oluytinio, oerotic, linolio 
and linolenio acids, as well as a higher fatty acid, probably 
mclissio acid, solangustine, chlorophyll and resinous 
material. Neither the total extractives (equivalent to 
3-5 grms. of the drug), solangustine (0-48 grm.) or the 
amorphous alkaloidal material bad any physiological 
effect.—X. C. 

Daviesia latifolia i Constituents of -. F. B. Power and 

A. H. Salway. Chem. Soc. Trans. 1914, 105, 767— 
778. 

The ground leaves and stems of Daviuia latifolia, R.Br, 
collected in Victoria, wen extracted with aloohol, and, after 
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concentrating, the extract was distilled in steam. A small 
are cant of essential oil with a pleasant smell was obtained, 
which after removing benzoic acid, distilled between 
200° and 220° C. The following compounds were obtained 
from the portion of the alcoholic extract soluble in water : 
benzoic, salicylic, p-coumaric and fumaric acids, dibenzoyl 
ghtootyloae, a quercetin glucoside and dextrose. Diben- 
zoylglucoxylose, C,,11^0,^11,0, m. pt. 147°—148° C., 
is the crystalline benzoyl derivative of a new disaccharide, | 
glucoxylose, and possesses an extremely bitter taste. 
Glucoxylose, C u H l0 O 10 , yields 1 mol. of dextrose and j 
1 mol. of xylose on hydrolysis. The portion of the alco¬ 
holic extract insoluble in water was chiefly resinous | 
material and yielded myricyl alcohol, hentriaoontano, a | 
phvtosterol, 0 I7 H 4 ,0, m. pt. 135°—136° C. f benzoic, i 
palmitic, stearic and linolic acids, and the same dibenzoyl- 
glucoxylose obtained from tho aqueous extract. The ; 
bitterness of tho drug is due to tho crystalline dibenzoyl- 
glucoxylose, which belongs to a class of substances not ! 
hitherto observed to occur in nature.—T. C. 


Tobacco rCains': Chemistry of -. «7. von Degrazia. 

FachBohe Mitt, der oesterr. Tabakrcgie, 1913, 109— ! 

117. Chom. Zentr., 1914, 1, 1196-1197. i 

Seven kilos, of “ Turkish Gcbitz,” consisting of tho waste 1 
from different Turkish smoking tobaccos, was extracted j 
with warm water to remove tannin an<l alkaloid salts, ! 
dried, and extracted with hot alcohol. The cooled extract 
was filtered, the alcohol distilled off, and the residue 
washed with hot water to remove fatty acids. 250 grms. 
of resin were thuB obtained and from it the following ' 
constituents were isolated. a-Tabakonic acid, a brittle, ’ 
dark brown, odourless amorphous mass, simringly soluble 
in alcohol when dry, soluble in mothyl and amyl alcohols, 1 
chloroform, benzene, nitrobenzene, acetone, xylene, j 
glycerin and oil of turpontino, very slightly soluble in ethyl 1 
and amyl acetates, insoluble in other, petroleum spirit, 
and earbon bisulphide. 0 -Tabakenic acid, a dark green ; 
(probably due to chlorophyll) brittle mass, soluble in 
alcohol, chloroform, ether, nitrobenzene, amyl alcohol, | 
ethyl acetate, and acetone, insoluble in carbon bisulphide, 
benzene, xylene, and petroleum spirit. 7 -Tabakenic acid j 
obtained as a viscous brown liquid of unpleasant odour; | 
distinguished from the 0 -acid by not forming a load salt; j 
soluble in alcohol, ether, nitrobenzene, amyl alcohol, ethyl j 
acetate, and ucotono, slightly soluble in mothyl alcohol, 
benzene, and xylene, insoluble in carbon bisulphide and 
petroleum spirit. Tobacco-resinol, (C 6 H ln O) x , present hi j 
the tobacco as an ester of the 0 - or y-aeid, forms white 1 
flocks of microscopic needles, m. pt. (uncorr. 219° C.), ! 
slightly soluble hi the common organic solvents; m. pt. 
of acetyl-derivative, 154° C. Tobacco-rosene, C a 8 H 44 0 2 , 
a reddish-brown viscous liquid, which is not attacked by 
fused alkalis; gp. gr. 0941 at 187°C. f ntf** 1-5169, 
miscible with most organic solvents, gives a turbid solu- ! 
tion with petroleum spirit. The odour of tho tobacco j 
resin is due to the resene, which is present in larger j 
quantity than the other constituents. About % grm. of j 
ossential oil, of pleasant odour, nn—1-4882, was also j 
obtained.—A. S. 

Phytin and phytic acid. G. Clarke Chem. See. Trans., 
1914, 105, 535—545. (See also this J., 1914, 371.) . i 

The phytin was extracted with 4-5 per cent, acetic acid j 
from tho seeds of Indian field mustards from which the 1 
fat had been previously removed by extraction with 
petroleum. It was purified by taking advantage of the 
fact that it separates from a cold 8 per cent, acetic acid \ 
solution on boiling, and was obtained as a snow-white, 
amorphous powder containing carbon, hydrogen, phos¬ 
phorus, calcium and magnesium. The freo acid (pnytic 1 
aoid), prepared by way of tho lead and copper salts, 
contained phosphorio acid in inorganic combination; the 1 
ammonium salt obtained from the sparingly soluble 
strychnine salt oontained no phosphate in suen combina- j 
tion. The composition of pure phytin corresponded to 
no calcium-magnesium salt of a simple acid ester of inositol i 
and phosphoric acid, whereas the above strychinne safe, I 


isolated from the mixture of acids, gave analytical result* 
in agreement with salt* of such aoids. Tho author 
concludes that phytin is possibly a complex calcium- 
magnesium salt of an inositol-phosphoric acid and phos¬ 
phoric acid, which yields a mixture of the two acids upoi* 
removal of the bases.—J. R. 


Lophantus rugosus ; The essential oil of -. P. da- 

Vilraorin and F. Levallois. Bull. Soc. Chim., 1914* 
15, 342-345. 

The oil (yield about 1-5 grms. from 1 kilo, of the plants 
was an amber coloured liquid, solidif. pt. below —15° C., 
soluble in all proportions in 95 per cent, alcohol, sp. gr. 
at 15°/4° C., 0-962 to 0-967; [ a ]i>=+4-89° to 
maximum saponif. value 3-7, after acetylation 7-4. Dis¬ 
tillation at 10 mm. pressure gave the following fractions : 
60°—63° C. f 8 per oent.; 63 u —90°, 2 ; 90"—94°, 86 ; 
residue, 4 per cent. The chief fraction (90°—92° 0.) was 
probably mothylchavicol, and was converted into anethol 
by boiling for 20 hours with alcoholic potassium hydroxide. 
The lower fractions consisted essentially of terpencs, and 
limonene was identified by its tetrabromide and nitroso- 
chloridc.—G. F. M. 


Amber oil A. Karoly. Ber., 1914, 47, 1016-1023.. 
Rectified amber oil containing a small proportion of 
acid and ester was fractionated by distillation. It con¬ 
sisted principally of torpones boiling between 154° and 
177° C., and Bcsquitcrpenes boiling at, 240°—260* C. Tho 
characters, of the terpeno fractions were; ai)= 0* to 
—1° 25', sp. gr. 0-8473 to 0-8648 at 20° C.. n D = 1-4705 to 
1-4818 at 20° 0. Treatment with bromine gave a sub¬ 
stance, C 9 H„Br 3 , melting at 242° C., apparently identical- 
with tribromohemimelliteno. The terpene fraction was 
hydrated by heating with a mixture of dilute sulphuric 
acid and acetic acid to 60° C., when a small proportion of 
horned was obtained. Some hoptylic acid was produced 
by oxidising with permanganate at 0° C. Oxidation with 
nitric acid yielded terephthalic acid, 1.3-dimethyltere- 
phthalic acid, and an and, C 8 H 7 0 4 N, melting at 189°— 
190° C., possibly 2-nitro-p-toluic acid. The presence of 
dihydrohemimcilitene and dihydroisodureno in the original, 
oil was inferred.—F. SliDN. 


Essential oils; Constituents of -. The sesquiterpene , 

fl-gurjunene. F. W. Semmler and K. E. Spomitz. 
Ber., 1914, 47, 1029—1030. 

To separate a- and 0-gurjunonc, the mixture was oxidised 
with a solution of permanganate in aqueous acetone 
solution, when the tf-gurjuneno was left unattacked. 
After purifying, this sesquiterpene boiled at 113-5°—114° C. 
at 7 mm., had a&— +19°, sp. gr. 0-9329 at 20° C. and 
nj) ~ 1-50526. It was reduced by means of hydrogen in 
the presence of platinum black with the formation of 
dihydro-0-gurjunene, C ia H J4 , which boiled at 115°—117° C. 
at 7 mm., had the'sp. gr. 0-9239 at 20° C., «©=* 1-49490,. 
and 00 = —37°. This tricyolic sesquiterpene is distinct 
from cedrone (this .T„ 1912, 660), for it yielded no charac¬ 
teristic products after ozonisation.—F. Shdn. 


Fenchocamphorone ; Total synthesis of - and its oxidation' 

with Caro's acid. G. Komppa, Ber., 1914, 47, 933— 
936. 

The lead salt of homo-apocamphorio acid (pinophanio- 
acid) was distilled in a current of carbon dioxide when 
me.-fenchocamphorone was produced (Ber., 1011, 44 r 
1356). The semicarbazone, C 10 H 17 N 8 O, melted at 220° C. 
after crystallising from aqueous alcohol, and the ketone- 
regenerated therefrom melted at 110° C. D-d-fenobo- 
camphorone prepared from D-J-fenchene gave apocam- 
pholido when oxidised with Caro’s acid.— F. Shdn. 
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Fenehenes; Ozonisation of certain -. G. Komppa and 

S. V. Hintikka. Ber., 1914, 47, 936-998. 

Bt the action of ozone upon an acetic acid solution of 
D-Menohene prepared from fenchylamine (see this J., 
1908, 966), D-rf-fenchocamphorone was poduoed together 
with an acid of m. pt. 7(r—71° C. The same products 
were obtained by the ozonisation of D-I-fenchene prepared 
from Mencbyl alcohol, and of D-d-lenoheno. Wallaeh’s 
formula for D-Lfenchene and D-d-fenohocamphorone are 
confirmed.—F. Shdn. 


VaniUin. M. Lehmann. Chom.-Zeit., 1914,88, 388-389, 
402—403. 

The adulteration of vanillin is detected, and its amount 
determined, by estimations of the sintering-point, the 
melting-point as laid down in the fifth edition of the 
German Pharmacopeia, i.e., the temperature at which 
tho substance forms a continuous column of liquid con¬ 
taining solid particles, and tho point of clear fusion. Tho 
author’s method for determining these is described, and 
tables and curves showing tho effect of the addition of 
from 1 to 50 per cent, of guaiacol carbonate, coumarin, 
heliotropin, benzoic acid, salicylic acid, acetylsalicvlic acid, 
acetanilide, or phthalio anhydride, are given. Coumarin 
and heliotropin are recognised by their smell. Benzoic 
acid, salicylic acid, and acetylsalicylic acid with methyl 
alcohol and sulphuric acid give esters of characteristic 
smell. Acetanilide gives the isonitrile reaction, phthalio 
acid forms fluorosoein, and sugar may be extracted with 
water and determined polarimetrieally, or tho vanillin - 
sugar mixture fused, when a blue fluorescence is observed 
if 3 per cent, or more of sugar is present.—0. E. M. 


Volatile fatty acids ; Solubility of certain metallic salts of 

- in organic solvents. Application to the detection of 

these acids. B. Agulhon. Bull. Soc. Chira., 1913, 13, 
404-408. 

Thk solubility of the coloured copper and iron salts of the 
lower fatty acids in organio solvents increases with the 
molecular weight of the acid, and this fact may be utilised 
for deteoting the individual acids in mixtures. The 
solution of the acids is made neutral to phenolphthalein 
with caustic soda, and diluted to a concentration of 2 per 
cent. 2 c.c. are thon treated with 1 c.c. of ether, and a 
2 per cent, solution of copper sulphate added, drop by 
drop, with agitation, avoiding excess. If the ether is 
coloured blue, butyric, valeric, or a higher acid is indicated. 
Using benzene in place of ether, this is coloured blue if 
valeric or a higher acid be present, but not if only butyric 
acid be present. If the ether is not coloured, a similar 
test is made with ferric chloride solution in presence of 
ethyl acetate, which is coloured blue if propionic acid, 
but not if only acetic acid (or formic acid) be present. 

-A. S. 


Catalysis of acids ; Use of manganous oxide for the -; 

preparation of fatty and aromatic ketones. P. Sabatier 
and A. Mailhe. Comptes rend., 1914, 168, 830—836. 
(See also this J. f 1913, 800.) 

Manganous oxide is a still more suitable catalyst than 
iron oxide for the preparation of ketones from both fatty 
and aromatic acids, or mixtures of both. The vapours 
of the acid are passed over a lay or of oxide 60 cm. long, 
heated to 400°—460° C. The oxide may bo employed 
repeatedly, and as little carbonisation or polymerisation 
occurs the yields of the ketones are in moat cases almost 
quantitative. The catalysis of a number of fatty acids is 
described, including the higher members of the series, 
and also isobutyric and isovaleric acids which, with other 
catalysts, had failed to give satisfactory yields of di- 
isopropyl- and di-isobutyl-kotones respectively. The 
synthesis of a number of mixed ketones such as phenyl 
isopropylketone (b. pt. 218° C.), phenyloctylketone (m. pt. 
40®C.), and phenylWzylketone (m. pt. 60° C.), is also 
described. A number of the latter were converted by 
reduction over nickel into hydrocarbons.—G. F. M. 


Acid catalysts. Catalytic preparation of new kstonu. 
kom applications of catalytic methods. A. Mailhev 
Bull. Soc. Chim., 1914,16, 321—329. 

Contrary to the statement of Senderena (this J., 1014, 
160) other oxides than those of thorium and zirconium 
can be used with excellent results for tho catalytic pre¬ 
paration of ketones from acids. Thus oadmium oxide 
and ferric oxide in many cases give satisfactory yields,, 
and where they fail, as in the case of isobutyrio and 
isovaleric acids (this J., 1913, 806) manganous oxide 
has given good results (see preceding abstract). Mixed 
ketones were prepared by directing the vapours of acidB' 
over a layer of ferric oxide maintained at 470°—480° C. 
A mixture of benzoic and phenylacetio acids yielded 
phenylbenzylketone (m, pt. 60® G.), benzoic and hydro- 
cinnamic acids cave benzylacetophenono (m. pt. 72° 0.), 
and benzoic acid and the toluio acids yielded the corres¬ 
ponding tolylbonzylketones. Acetic and m-aminobensoio 
acids yieldod rw-aminoacetophenone (ra, pt. 90° C.), 
and the first unsaturated ketone prepared catalytioally, 
cinnamylmethylketone (m. pt. 41® u), was obtained from 
einnanno and acetic acidB. Several ketones prepared 
directly by the catalysis of acids were converted into 
a variety of allied substances by catalytic methods. The 
hydrogenation of propione was effected by means of 
nickel at 160° C. The diethylcarbinol thus produoed 
yielded, in presence of ammonia by catalysis over thoria 
at 350° G. the primary amine (C.HJ.CH.NH,, and 
in presence of hydrogen sulphide the meroaptan 
(C a Hj) a GH.SH. The hydrogenation of propionooxime- 
over nickel yielded a mixture of the primary and secondary 
amines, (C a H # ) a OH.NH., and [(G a H s ),CH] a NH. Butyrooe, 
isobutyrone, and. iBovalerone yielded a similar series of 
transformation products.—G. M. 


Compressed ammonia ; Reactions with -. (Reactions 

at high pressures, 111.) A. Stihler. Ber., 1914, 47,. 
909—913. 

Using apparatus previously described (Ber. 1914, 47, 580> 
the author investigated the action of ammonia at high 
pressures upon various organic compounds. To avoid 
corrosion of tho autoclave by halogen derivatives its inner 
surface was silvered. Carbon tetrachloride, in the presence 
of a little copper and iodine, was converted into guanidine, 
along with traces of cyanogen, at 140° C. and pressure* 
above 40 atmospheres. Ethyl chloride was completely 
decomposed in 12 hrs. at 220° G. and about 220 atmos¬ 
phere pressure, tho product containing about 80 per oent. 
of mono-, 15 per cent, of di- and 5 per oent. of tri-ethylamine. 
Ethylene dichlorido very readily gave good yields of 
ethylonediamine. Chlorobenzene was not attacked even 
in presence of oonper and iodino after 48 hrs. at 260° C. 
and 400 atmospheres, and bromobenzone only slightly 
in prosenoe of ammonium and aluminium iodides. Tetra- 
chloroethylone and hexachloroethane reacted readily 
with compressed ammonia, but tho reaction product was 
black and apparently consisted of decomposition or 
polymerisation products together with carbon and 
ammonium chlonde. Dichloroethylene was only slightly 
attacked. Pure other was not attacked at 250° U. ana 270 
atmospheres. The action between aqueous ammonia 
and highly compressed carbon dioxide in the presence 
of pumice stone containing iron salts yields urea and 
hydrocyanic acid. Methylaichloramine also reaoted with, 
liquid ammonia at ordinary temperatures giving a product 
which reduced silver nitrate but not Fehling* solution 
and bad a pronounced burning taste. This was possibly 
methyl di-imide GH a N a H, but owing to the explosive 
nature of the reaction product (possibly due to traces of 
nitrogen chloride) the author has not been able to establish 
its identity.—W. H. P. 


m-Xylene, ethyl alcohol, water; The system -. A. 

Holt and N. M. Bell. Chem. Soc. Trans., 1014, 95, 
033-639. 

Alcohol is miseible in all proportions with m-xyleoe as 
• with water, whilst water and m-xylene are immisoible. 
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The results of the examination of mixtures of the three 
Substance* at 0°, 19°, 41°, 63° and 98° C., are given in 
table* and two curve-diagrams, in one of whioh are shown 
isotherms obtained by plotting mols. of water added 
against mols. of aloohol in 1(H) mols. of alcohol plus 
xyleno, whilst in the other—a triangular diagram—the 
results are plotted in vols. per cent, of the components. 
For alcohol contents up to about 75 per cent, by vol., 
the isotherms can be closely represented by the formula :— 

Percentage of alcohol 

-- - = constant (K). 

a/i’crcontago of water 

Tho value of K varies with the temperature according 
to the expression K(, x —Kt 0 —0T25tx, where Kt* is, 
the constant at a temporature tx and Kt„ the value at 
0°C. When water is added gradually to mixtures of 
xyleno and alcohol containing from 75—25 per cent, 
of xylene by vol., the phaso rich in xyleno which first, 
separates forms a lower layer, but as the amount of 
water is incroasod, a critical point is reached when the 
phases rich in xylene and alcohol respectively have tho 
same specific gravity, and with still more water the phase 
rich in xyleno forms an upper layer. With mixtures of 
xylene and alcohol in the proportions 75-11 to 24-89, 
50-15 to 49-85, and 25-01 to 74-99 c.c., the xyleno phaso 
changod from bottom to top on addition of 4-39, 1,0-8, 
and 17-2 o.c, respectively of water.—A. S. 

Propane; Properties of pure -. ,1. Timmermans. 

Rull. Soe. Chim. Bclg., 1914, 28, 71—72. 
Propane was prepared by Leboau’s reaction (Comptes 
rend., 1905, 140, 1042, 1264): 

2C,H,I+2NaNH, = 2NaI+C,H 7 .NK 1 +C J H 8 +NH„ 
and by Fr&nkland and Kolbe’s method as modified by 
Stahrfoss : 2C,H,CN+2Na = NaCN+CNC s H,Na+C s H 8 . 
After purification by suitable chomieal treatment and bv 
fractional distillation, it solidified at —187-8° C., and 1 
litre of it at 0° C. and 700 mm. pressure weighed 2-0192 
grms.—W. P. 8. 

Patents. 

Hexa-amina-arsendbenzcne, a triaminobenzeneareinic acid, 
and a diaminoteiranilro-arsenobenzene; Manufacture 

of -. C. F. Boehringer und Sohne, Mannhoim- 

Waldhof, Germany. Eng. Pat. 8137, April 7, 1913. 
Under Int. Conv., March 4,1913. 

The reduction of 4-amino-3.5-dinitrobcnzone-l-arsinic 
acid to hexa-amino-arsenobonzeno (see Eng. Pat. 7488 of 
1913 ; this J., 1914, 41) can be effeoted in two or more 
stages. For example the brat reduction may bo effected 
by means of sodium hydrosulphite, when 3.4.5-triamino- 
benzone-l-arsinic acid is produced; this may bo further 
reduced by means of hypophosphorous acid to hexa- 
amino-arsenobonzeno. Again, treatment of 4-amino- 
3.5-dinitrobcnzone-l-arsinio acid with 50 per cent, 
phosphorous acid in presence of alcohol at about 49° C., 
results in tho production of a diaminototranitro-arseno- 
benzene, which can be converted into the hexa-amino- 
compound by means of stannous ohloride and hydro- 
chlorio acid.—T. F. B. 


Arseno compounds; Process for preparing unsymmetrical 

-. Farbwerke vorm. Meister, Luoius, und Briining. 

Ger. Pat. 270,254, Sept. 25, 1912. Addition to Ger. 
Pat. 251,104. 

A mixture of an organic arainic acid or arsenoxide with 
an inorganic arsenic compound (arsenious or arsenio acids 
or their soluble salts or esters, arsenious chloride, etc.) 
is treated with a reducing agent. If more than one mol. 
of the inorganio arsenic compound is used, the products 
will contain more arsenic ana bo darker in colour. The 
unsymmetrical polyarseno compounds may be used for 
the treatment of animals infected with trypanosomes. 

—T. F. B. 


Arseno-metal compounds; Process for preparing -. 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 

Pats. 270,253, 270,256, 270,257, and 270,25£&ept. 15, 

Oot. 5, 8, and 15,1912. Additions to Ger. Pat. 268,220. 
(1.) To prepare arseno-metal compounds other than those 
described in the principal patent (see this J., 1914, 218), 
the salts of other heavy metals, such as silver, meroury, 
or copper, eithor alone or in presenoe of a base-metal 
salt, are treated with 3.3 / -diamino-4.4'-dihydroxyarseno- 
bonzene. (2.) The polyarseno compounds, obtained by 
reduction of a mixture of an arsinic acid and an inorganic 
arscno-compound (see Ger. Pat. 270,254; preceding), 
are usod in place of dihydroxydiaminoarsenobenzene. 
(3.) Any other araono-compounas may be used. (4.) 
1 nstead of isolating the arseno compounds and combining 
them with tho metallic salts, the requisite organic arsenic 
acid or arsenoxide is reduced in presence of the metallic 
salt.— 1 T. F. B. 


Arsenic-phosphorus and arsenic-antimony compounds ; 
Process for preparing metal-addition compounds of 

mixed -. Farbwerke vorm. Meister, Lucius, und 

Briining. Ger. Pat. 270,259, Oct. 19, 1912. Addition 
to Gor. Pat. 268,220 (see this J., 1914, 218). 

The mixed organic arsenic-phosphorus or arsenic-anti¬ 
mony compounds are combined with metallic salts as 
doscribod in tho chief patent in connection with the arsono- 
oompounds. The salts of silver, gold, copper, or metals 
of the platinum group may be used.—T. F. B. 


Amino derivatives of primary aromatic antimony com¬ 
pounds ; Process for preparing -. Chom. Fabr. von 

Ifeydon. Ger. Pat. 270,488, June 9,1912. 

Nitro derivatives of aromatic antimony oompounds arc 
treatod with reducing agents or the acidylamino deriva¬ 
tives are saponified. The resulting amino oompounds 
possess valuablo thorapoutic properties, owing to the 
antimony being more readily split off than the arsenic 
in the corresponding arseno compound. For example, 
pacetaminopbenylarsinic acid is saponified without 
further decomposition when boiled with sulphurio acid, 
but the corresponding antimony compound is completely 
decomposed.—T. F. B. 


Organic arse,no-compoumls ; Process for preparing reduction 

products of -. H. Bart. Ger. Pat. 270,568, Nov. 25, 

1911. 

Organic derivatives of arsenic acid or of arsenious acid 
are submitted to the action of an electrio current at the 
cathode, in alkaline, neutral, or acid media. The reduc¬ 
tion products are praotioaliy free from by-products, such 
as are formed during chemical reduction. No arsenic is 
split off during the process.—T.F. B. 


3.3'-Diamino4.i'-dihydroxyarsenobenzene-formaldchydc-eul- 
phoxylatcs; Process for rendering stable aqueous solutions 

of -. R. Kaufmann and H. Vieth. Ger. Pat. 

270,672, Oct. 26, 1912. 

The solutions are rendered stable by addition of a sulphite. 
For dilute solutions, about 0-1 per cent, of sulphite is 
sufficient to preserve thorn for a short, time, e.g., when they 
are to be used for injection, but with stronger solutions 
more is required, up to half the weight of the arseno- 
compound.—T. F. B. 


Pharmaceutical compounds [ fatty acid derivatives containing 

arsenic and phosphorus); Manufacture of -. F. 

Heinemann, Berlin. Eng. Pat. 10,379, May 2, 1913. 
Derivatives of fatty acids of the aoetylene series are con¬ 
verted into compounds containing arsenio or phosphorus, 
in the same manner as is described for treating the free 
acids in Eng. Pat*. 18,732 of 1912 and 10,378 of 1913 
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(see this J., 1013, 102; 1914, 218). Another process 
consists in converting the fatty acids containing arsenic 
or phosphorus into their esters, anhydrides, anilides, 
or other derivatives, by known methods. The examples 
iven in the specification relate to the preparation of suoh 
erivatives of halogenated behenolic or stearolio acids. 

—T. F. B. 


Quinolinc-i-carboxylic acids arylated in the 2-position; 

Manufacture of -. Chem. Fabr. auf Aotien, vorm. 

E. Schering, Berlin. Eng. Pat. 15,481, July 4, 1913. 

Under Int. Conv., July 0, 1912. 

The 2-arylquinolino-4-carboxylic acids can bo prepared by 
adding pyroraoemic acid to a boiling alcoholio solution of 
a derivative or homologue of aniline and benzaldehyde, 
piporonal, vanillin, or other suitable aromatio aldohyde. 
For example, p-toluidine, benzaldehyde, and pyroraoemic 
acid furnish 2-phenyl-6-methylquinoline-4-carboxylio acid, 
and when piperonal is used in place of benzaldehyde, 2- 
piperonyl-6-methylqumo!inc-4-carboxylio acid. The ubo 
of benzidine or its homologuos in a similar manner gives 
rise to the corresponding diquinolyl derivatives. 6- 
Methyl-2 (4 , -hydroxy-3'-mothoxvphcnyl) -quinoline-4-car- 
boxylic acid, m. pt. 217°—219° obtained from p-tolui* 
dine, vanillin, and pyroraoemic acid, is claimed as a new 
product.—T. F. B. 


Anti pyrylquinoline-4-carboxylic acid; Process for preparing 

2- or 3-. Farbwerke vorm. Mcister, Lucius, und 

Briining. Ger. Pat. 270,487, Nov. 28, 1912. 

Isatin* is condensed with l-phcnyl-2-3-dimethyl-4-aoeto- 
5-pyrazolone or its homologues in alkaline solution. The 
products may be used in medicine.—T. F. B. 


Tetrahydro-isoquinoline derivatives ; Process for preparing 

-. H. Decker. Ger. Pat. 270,859, Oct. 15, 1911. 

The base of the composition, C| U H n N0 2 , obtained from 
the condensation product of homopiperonylamine and 
formaldehyde (see Ger. Pat. 257,138; this J., 1913, 507), 
is treated with a methylating agent. One methyl group 
is thus introduced, probably attaching itself to the nitrogon. 
Oxidation of the salts of the methyl compound results in 
the formation of hydrastinine salts.—T. F. B. 


Carbamic acid ester of a-dichlorhydrin; Manufacture of 

-. B. Beckmann and Dr. Bruno Beckmann, 

Chcm. Fabrik G. m. b. H., Berlin. Eng. Pat. 25,971, 
Nov. 12, 1913. 

The carbamic ester of a-dichlorhydrin is obtained by the 
action of carbamic acid chloride on a-dichlorhydrin; it 
forms colourloss needles, of m. pt. 82°—83° C., and 
possesses strong narcotic properties.—T. F. B. 


Camphor from pinene hydrochloride, hydrobromide, or 
hy dr iodide, or from an oily mixture containing same ; 

Process for the commercial synthesis of -. M. 

Hoenicke and H. A. Borons, London. Eng. Pat. 27,317, 
Nov. 27, 1913. 

Pinene hydrohalogenides, or oily mixtures containing 
them, can be completely dehalogenised by treatment with 
nitric acid or its salts, at all concentrations; tho reaction 
is facilitated by the presence of certain catalysts, such as 
metals, metallic? oxides, chlorides, eto. Tho dehalogen- 
ation can also be effected by means of a mixture of nitric 
acid or a nitrate with ohromio acid. Example : A mixture 
of 172 parts of pinene hydrochloride, 200 parts of sodium 
nitrate, and 100 parts of water is heated, with oonstant 
stirring, for 5 to 15 hours at 100°—120° C. The resulting 
camphor nitrate is separated and treated with water to 
isolate the camphor, which is heated under pressure with 
5 per cent, caustic soda solution to remove any acid which 
remains. The aqueous solution containing nitric acid is 
concentrated and utilised for a fresh treatment of pinene 
hydrochloride.—T. F. B. 


Bromodiethulacetyl isocyanate. F. Hefti, Altstetten, Switz¬ 
erland, Assignor to Farbenfabr. vorm, F. Bayer und 
Co. U.S. Pat. 1,086,294, Fob. 3, 1914. 
Bromodiethylacetyl isocyanate is a limpid oil, of b. pt. 
110°—114° C. undor a pressure of 70 mm.; it is soluble 
in petroleum spirit ana benzene. It can be obtained by 
treating bromodiethylacetyl bromide or chloride with a 
silver or mercury Balt of isocj’anic acid. When treated 
with ammonia it is converted into bromodiethylaoetylurea. 

—T. F. B. 


Ace.lylsalieylic acid? Process for mating salts of -. 

O. Gemgross and H. Kast. Fr. Pat. 464,081, Oofc. 11, 
1913. Undor lnt. Conv., Oct. 11 and 31 and Nov. 7, 
1912. 

A suitable metallic compound is added slowlj', witli 
constant stirring, to an aqueous solution or suspension 
of acotylsalicylic acid. Metallic oxides, hydroxides, 
carbonates, bicarbonates, and silicates may be used for 
the purpose. When it is desired to uso tho salts of metals 
with halogen acids or with oxyacids of sulphur, phosphorus, 
or nitrogen, tho reaction must bo carried out in presence of 
an alkali. Tho resulting Balts may be separated from 
their solutions by evaporation in meuo, or by precipitation 
with another salt or with acetone or other organic pre¬ 
cipitant. In preparing the acotylsalicylates of alkali or 
alkaline-oarth metals, or of magnesium, it is advisable to 
ubo a Bilicatc, albuminate, or saccharato to protect the 
salt against the action of the base employod. The above 
process is applicable to the preparation of all metallic 
acotylsalicylates, including those of tho heavy motals. 

—T. F. B. 


Sodium acetylsalicylate; Process for preparing -, 

J. A. Wiilting. Ger. Pat. 270,326, Fob. 26, 1913. 
Dry, finely powdered acotylsalicylic acid is treated with 
tho equivalent quantity of anhydrous sodium carbonate 
in presence of acetic ester. The reaction is quantitative. 

_X. F. B. 


Oxalates ; Process for preparing - by heating the corre¬ 

sponding formates. Chem. Fabr. Grunau, Landshoff 
und Meyer A.-G., E. Franke, and W. Kirohner. Ger. 
Pat. 269,833, Feb. 18, 1912. 

Formates are converted rapidly and almost quantita¬ 
tively into tho corresponding oxalates by heating them in 
an apparatus maintained at a temperature between 385* 
and 400° C.-T. F. B. 


Trimethylamine; Process for preparing -. K. H. 

Schmitz. Ger. Pat. 270,260, Juno 3,1913. 

A mixture of a dry ammonium salt with dry trioxy- 
methylonc or paraformaldehyde is heated to a high 
temperature for a short time in an open vessel, preferably 
provided with a reflux condenser. The mass melts to a 
homogeneous liquid, and carbon dioxide is evolved; tho 
reaction is complete in one to two hours at a temperature 
of 120°—170° C.—T. F. B. 


Hexamethylenetetramine-methyl thiocyanate; Process for 

preparing -. K. H. Schmitz. Ger. Pat. 270,486, 

June 27, 1913. Addition to Ger. Pat. 266,788 (see this 
J., 1914, 43). 

A solution of formaldehyde and ammonia or of hexa¬ 
methylenetetramine is treatod with the methylamine salt 
or the ammonium Balt of an inorganic or orsanio acid, or 
a solution of a salt of hexamethylenetetramine is heated, 
with or without addition of formaldehyde; in either oaso 
a soluble thiocyanate is added, whereupon hexamethylene- 
tetramino-methyl thiocyanate is separated. Another 
process consists in treating a solution of formaldehyde 
and ammonia or of hexamethylenetetramine with hydro- 
thiocvanic acid or its ammonium or methylamine salt, or 
a solution of hexamethylenetetramine thiocyanate is 
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heated, with or without addition of formaldehyde. In 
either of the above processes the formaldehyde may be 
replaced by one of its polymerides.—T. F. B. 


that positives of fair quality were obtained with the use- 
of metol developers containing ammonia, methylamine,. 
or ethylaminc.—T. F. B. 


Chlorination ; Process and apparatus for -. E. 0. R. 1 

Marks, London. From E. 1. du Pont do Nemours 
Powder Co., Wilmington, Del., U.S.A. Eng. Pat. 879, j 
Jan. 11, 1913. 

See Fr. Pat. 453,40(5 of 1913 ; this J., 1913, 767.—T. F. B. I 


Acetaldehyde from acetylene ; Process for the manufacture j 

of -. Consortium f. Elektroohcm. Industrie, G.m.b.H., j 

Nuremberg, Germany. Eng. Pat. 10,848, July 22,1913. , 
Under Jnt. Conv., July 27, 1912. j 

See Fr. Pat, 400,553 of 1913 ; this J., 1914, 42.—T. F. B. 


Patents. 

Toning photographic prints; Method of -. H. M. 

Ward, Leicester. Eng. Pat. 0026, March 11, 1913. 
Addition to Eng. Pat. 8002, April 3, 1912 (see this J.. 
1913, 560). 

A srLVER print is “ sulphided ” in the usual manner 
and then toned in a copper toning bath to which is added; 
a suitable silver solvent, espeoiallv a thiocyanate, a 
persulphate, or chromic acid. An alternative method is 
to tone the silver print with a copper toning bath and 
subsequently treat the imago with an acidified sulphid¬ 
ing solution.—T. F. B. 


Methylhe-xamethylcnctetramine; Process for the manufacture 

of sulphocyanide of -. K. H. Schmitz, Breslau, 

Germany. Eng. Pat. 30,047, Dec. 31, 1913. Under 
Int. Conv., Feb. 3, 1913. 

See Gcr. Tat. 200,788 of 1913 ; this J., 1914, 43.—T. F. B. 


Terpene hydrocarbons Producing unsaturalcd -i E. 

Bergs, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S. Pat. 1,091,270, 
March 24, 1914. 

See Fr. Pat. 434,285 of 1911 ; this J., 1912, 257.-T. F. B. 


| Photographic developers. A. G. Bloxam, London. From 
Act.-Gos. f. Anilinfabr., Trcptow, Germany. Eng. Pat. 

I 18,095, Aug. 8, 1913. 

I 4-HyDKOXYPHENYLALKYLOLYClNES, of the formula 
1 HO.C # H 4 .N(alkyl)CH,.C()OH, or their derivatives are 
j powerful photographic developers, which yield clear 
; images ; they may be used in the form of alkaline solutions,, 
i preferably containing a preservative. In speed of develop- 
| ment they stand between methyl-p-am inophenol arid 
p-hydroxyphcnylglycine. They are prepared by con- 
i densing a p-alkylaminophenol with a halogen derivative 
of acetic acid.—T. F. B. 


Medicated fibrous substances. Eng. Pat. 7650. See V. j 


XXI. —PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic j/ositives ; The production of direct -. 

G. A. Perley, T. .1. Twomey, and H. A. Robinson. 

J. Phya. Chew., 1914, 18, 185—212. 

The experiments described previously (this J., 1912, 902) 
were extended, the quinol being replaced by metol, 
>yrogallol, ortol, oikonogen, and amidol, and the thiourea 
>y some of its substitution products. The developing 
agent influences the colour of the positive, but its chief 
function socmB to be to reduce slightly tho latent image 
in order to create a greater difference in the form of the 
silver halide in the exposed and unexposed parts of the 
plate. Allylthiourea and ethylthiourea proved to be 
superior to tetrathiourea-ammonium bromide and thiourea 
itself in tho production of good positives. Excellent 
results were obtained by using allylthiourea in conjunction 
with quinol or eikonogon, or ethylthiourea with metol 
or cikonogen. A formula which gave excellent red to 
reddish-brown positives was :—metol, 0-032 grm.; 
ethylthiourea, 0-0037 grm.; Bodium carbonate, 0-1 gi*m.; 
sodium sulphate, 0-234 grm ; water, 9-3 grms. To avoid 
the excessive production of a negative, it is necessary to 
maintain a fairly constant ratio between the exposure and 
concentration of the constituents of the developer. Sodium 
sulphite is not essential to the production of positives 
by this method, but its restraining action improves the 
quality of the deposit. Sodium carbonate may bo replaced 
bv sodium hydroxide in tho allylthiourea-quinol developer. 
The production of positives by developers containing 
thiourea compounds is attributed to the fact that the i 
unexposed silver complex in tho emulsion is much i 
more soluble than the exposed portion. Hence the most | 
efficient substance for the production of positives will be 
that which exhibits the greatest difference in solvent j 
action towards the unexposed and exposed portions. 
Support for the above theory was obtained from the fact I 


Photographic reproducing processes; Screens for use in 

-. L. B6hn». Eng. Pat. 24,482, Oct. 28, 1913. 

The screon apertures consist of irregular polygons of 
approximately equal area, irregularly distributed over 
the Bcrocn plate, and separated from ono another by lines 
having the same thickness and intensity throughout tho 
screen.—T. F. B. 


Photography of colours, Processes of —-. E. 0. G. 

Caille. Fr. Pat. 403,062, Dec. 7, 1912. 

The object to be reproduced is photographed on a pan¬ 
chromatic plate through a selective screen composed of 
points, lines, eto., of orango-red, green, and violet-blue^ 
This negative, after development and fixation, is then 
used for the throe successive printings on a sensitive 
support, through subtractive BcreenB so chosen that only 
one colour is printed at a time. Tho support is prepared 
from paper rendered waterproof, for example by coating 
it with powdered zinc white mixed with a suitable oil 
varnish, and then provided with a gclatinobromide 
emulsion. The blue print is mode first, the colour being 
produced by successive treatments with solutions of 
ferrioyanide and ferric chloride; the support is then 
ro-sensitised by means of bichromate;, and tho yellow 
pint is made, using solutions of iodine in potassium 
iodide, tartar emotic, and mercuric ohlorido. Finally, 
the red print is produced in the support, after a second 
re-scnsitisation, using any suitable rea dyestuff to produce 
the colour.—T. F. B. 


Colour photography ,- Processes of -. E. C. G. Caille. 

First Addition, dated Dec. 9, 1912, to Fr. Pat. 463,062, 

Dec. 7, 1912 (see preceding abstract). 

The methods of colouration described in the principal 
patent may be applied in the prooeas in which the colour 
selection is effected by means of three separate colour 
screen filters. When the red imajge is to be printed by 
rneaiw of fatty ink, it is produced in the form of a discon¬ 
tinuous image, e.g ., as points or small squares, so as to leave 
between the coloured surfaces sufficient emulsion to be 
treated subsequently to produce the blue and yellow 
images by superposition.—T. F. B. 
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Photographs in colours; Process for producing -. 

The Hess-Ives Co. Fr. Pat. 463,737, July 11, 1913. 
Under lnt. Conv., July 12,1912. 

In the production of oolour prints by transferring a 
coloured image from one support on to another, it is 
proposed to press together the two dry supports very 
fltrongly, with a thin layer of “separating liquid/’ such 
as 10 per cent, acetic acid, between them. The support 
to receive the coloured image is covered with hardened 

g elatin and is mordanted. The colours used are such as 
ave no specific affinity for gelatin, but which form 
insoluble lakes with the mordant; thus, alizarin colours 
may bo used in conjunction with an alum mordant. 
The dyebath used to colour the intermediate support, 
contains a salt such as potassium citrate which retards 
the absorption of the dyestuff by the gelatin ; it is 
advisable to use a slightly acid dyebath containing a 
relatively large quantity of the dyestuff. If tho colour 
of the prints is too intense, it may be reduced by a sub¬ 
sequent treatment with dilute acetic acid or other acid. 
Tho several colour prints are finally combined to form 
the finished photograph.—1. F. B. 


the sensitiveness of the finished test paper be verified by a 
test. At present, batches of heat test papers are tested by 
the Chief Inspector, Woolwich, for acceptance into the 
service, by means of a selected sample of guncotton and 
in comparison with a standard h6at tost paper. This is 
not entirely satisfactory, because of the possible variations 
in both the guncotton and the standard heat test pa}*>r 
used as a control, and the committeo recommend the 
introduction of a test in which the heat test paper to be 
standardised is oxjKised to nitrogen peroxide, under 
standard conditions. This “ diffusion test ’’ should be 
employed concurrently with the standard test. Standard 
tint papers should bo prepared by using a permanent pig¬ 
ment. As light has the effect of reducing the time of tho 
heat test, and as this offeet is considerably more marked 
in the case of cordite than in other explosives, tho exposed 
portion of the heat tost tube should bo covered with a 
ventilated cap of black pajwr. The heqt test tubes should 
be of tho best quality soda lime glass, free from lead and 
without streaks, and should, after heating for 3 hours at 
a steam pressure of 50 lb. per sq. in. show no more cloudi¬ 
ness than a standard sample so treated.—G. W.McD. 


Polychrome screen [for photography j and process of making 
the same. R. Ruth and A. Schuller. Oude-God, Belgium. 
U.S. I’at. 1,091,443, March 24, 1914. 

See Fr. Pat. 449,080 of 1912 ; this J., 1913. 508.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Heat test as applied to explosives ; First report to the Home 
Office of the Departmental Committee [appointed Aj/ril 21, 

1909] on the -. (See also under Books Received.) 

The report deals with tho best means of standardising, 
with greater accuracy than at. present, the apparatus and 
materials employed in tho Abel heat tost. The following 
are some of tho chiof alterations projxjsod by the com¬ 
mittee. A copper heat test bath is to bo provided with 
a constant level apparatus, with Hcvcn holes in the lid 
at equal intervals from oach other and equidistant from 
the centre, one of tho holes being for the thermometer. 

A cage of two crossed wires is fixed to the underside of each 
test-tulm holo, and unoccupied holes are covcrod with 
small discs of copper. The French chalk used for incor¬ 
porating with gelatinous explosives should not absorb 
more than 0-5 per cent, of moisture under certain defined 
conditions, ana 50 o.c. should weigh 23 5 ±10 grms. A 
Wedgwood mortar and pestle arc recommended for the ' 
incorporation of gelatinous explosives. Specified times j 
arc suggested for the incorporation of blasting gelatin j 
(1$ mins.), gelatin-dynamite (l), and gelignite (4 min.) I 
with French chalk. The new mill recommended for 
grinding cordite can bo readily cleaned and the cutting 
edges can be accurately adjusted and easily repaired. 

A new design has been adopted for the wator oven for 
■drying guncotton, etc., so as to allow a current of air to 
pass over the sample, and aluminium trays are recom¬ 
mended in plaoe ot ]>apcr trays. Detailed directions are 
given for the preparation of nitrocellulose pulp for heat 
testing. After preliminary pressing the sample is rubbod 
through a sieve on to an aluminium tray, and, after drying, 
should be sifted in the nest of sieves as used for ground 
cordite. The same paper should be employed for filtering 
operations in connection with the heat test as that used 
in the preparation of heat test paper. The chemical con¬ 
stitution of the paper and its physical properties, such as 
thickness, weight, texture, surface, and length of fibre 
influence the result when the paper is sensitised for heat 
test purposes. Several samples of paper were specially 
prepared, but, with cordite, did not give results con¬ 
cordant with those given by Waltham Abbey batch 8 
which was adopted as a standard. It is not sufficient 
merely to specify a filter paper, and the method of pee- 
paration of a heat test paper from it. It is essential that 


Hexanitrodhane. W. Will. Ber, 1914, 47, 961—965. 
Hexanitrokthank is prepared by nitrating potassium 
nitrocthane with nitric and sulphuric aoids. It forms 
colourless crystals, smelling somewhat like camphor, 
which molt with decomposition at 142° C., are insoluble in 
water and nitrating acids, soluble in the usual organic 
solvents, and givo an acid reaction with litmus. It yields 
unstable red or yellow addition-products with naphtha¬ 
lene, benzene, and toluene, red compounds with phenols, 
and an oxplosivo compound with o-nitroaniline; it 
oxidises quinol to quinhydrone, and reacts with acetone, 
diphonylamine, and dimothvlphonylurca. It is much less 
volatile than tetranitromothano, and hence may be used 
in explosives ; at 75° C. it evolves red fumes in 30 mins, 
at 50 0. in 20 hours. In tho Trauzl block it shows a 
net expansion of 180 c.c., is very insensitive, and with 
organic substanoes rich in hydrogen gives powerful explo¬ 
sives.—O. E. M. 


Patents. 

Match-ignition comjiosition. H. W. Charlton, Ottawa, 
Canada. U.S. Pat. 1,089,902, March 10, 1914. 

A mixture of phospham (a nitrogenous phosphorus com¬ 
pound) containing stable sulphides of phosphorus as 
impurities, potassium chlorate, zinc oxide acting as an 
inert filling material, powdered glass and glue.— A. T. L. 


Explosives. F. L. Nathan, W. Rintoul, and F. Baker, 
Stevenston, Assignors to E. I. du Pont de Nemours 
Powder Co., Wilmington, Del. U.S. Pats. 1,090,641, 
1,090,642, 1,090,643, and 1,090,644, March 17, 1914. 
Sib Eng. Pats. 12,742, 12,743, 12,744, 12,745, and 12,746 
of 1912 ; this J., 1913, 991.—T. F. B. 


XXIII—ANALYTICAL PROCESSES. 

Picric acid; The use of - in standardising solutions, 

and the iodometric determination of acids. A. 8ander. 
Z. angew. Chem., 1914, 27, 192—194. 

Picric acid is recommended as a standard substance for 
iodometry. It is not hygroscopic and gives a very sharp 
end-point without the addition of an indicator. The 
following equations illustrate the interactions involved :— 
6C a H 4 (NO,),OH(or 6HCI, eto.)+5KI+ KIO,« 
ftCaHjfNOJiOKfor 6KC1, eteJ+SI.+SH.O. Iodine is 
estimated by thiosulphate solution standardised by the 
picric aoid (N/25 or AT/100). The iodide-iodate solution 
should contain 40 grms. of potassium iodide and 10 grms. 
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of iodato per litre. It is very stable, but becomes yellow 
on prolonged exposure to light; sodium thiosulphate is 
then added until the colour disappears. Many coloured 
solutions of acids—and bases—may be analysed iodo 
metrically if starch solution be added towards the end of 
the titration of the iodine. (See also following abstract.) 

-J. L. F. 


Sulphurous acid in the presence of thiosulphate and also in 
the presence of sulphuric acid; Determination of free 

-. A. Sander. Z. angew. Chem., 1914, 27, 194— 

195. 

The total sulphurous acid and thiosulphate are deter¬ 
mined by titration with iodine, and then the sulphuric 
acid produced by oxidation of the sulphurous acid is deter¬ 
mined by adding excess of iodide-iodato (see preceding 
abstract), and titrating the liberated iodine with sodium 
thiosulphate, thuR :— 

3H 1 S0 4 +KI0 8 +5KI^3K a S0 4 +3I a +3H !t 0. 

A mixture of sulphurous and sulphuric acids may be \ 
analysed in a similar manner, the former being oxidised 
by iodine, and tho total sulphuric acid then present deter- | 
rained with iodide-iodate solution. Bisulphates behave ; 
m an analogous manner.—J. L. F. 


Arsenite solutions ; Determination of the titration value of \ 

-. K. Heins. Chem.-Zeit., 1914, 38, 413—415. 1 

The use of volumetric solutions of iodine for the standards- i 
sation of arsenite solutions may lead to erroneous results 
owing to the presence of iodato, which in the standardisa¬ 
tion of tho iodine by thiosulphate in acid solution yields J 
its total iodine content as free iodine, but, in the subse¬ 
quent titration of the alkaline arsenic solution, is entirely 
unchanged. The measured volume of iodine solution 
Khould therefore always bo previously acidified with hydro¬ 
chloric acid to decompose iodato, before adding sodium 
bicarbonate and titrating with tho arsenite solution. In 
preference to this method tho iodometric standardisation 
with the help of permanganate is rccommonded. A 
measured volume of standard permanganate is run into 
acidified potassium iodide solution, and the liberated 
iodine, after the addition of bicarbonate, titrated with the 
arsenic solution in the usual way.—G. F. M. 


Arsenic ; Determination of traces of —- of the order of a 
thousandth of a milligram. L. Moreau and E. Vinct. 
Comptos rend, 1914,158, 869—871. 

The method is based upon the deposition of a mirror of 
silver by the action of the hydrogen arsenide upon a solu¬ 
tion of silver nitrate oontained in a narrow glass tube bent 
twioe at right angles, and comparing tho mirrors obtained 
with standard mirrors. The arsenio hydride is generated 
in a small U-tube, containing 0-5 ^rm. of platinised zinc 
and dilute sulphurio aoid. One limb of the U-tubo is 
connected with the above-mentioned glass tube and tho 
other with a dropping funnel containing the solution under 
test, and with a hydrogon generating apparatus through 
a second U-tube containing silver nitrate solution; k the 
current of hydrogen is regulated to give 15 to 20 bubbles 
per minute in tho mirror tube. By this method 0-001 
mgnn. can easily bo deteoted and estimated, but care 
must be taken not to use more than the specified quantity 
of the “ purified ” reagents.—G. F. M. 


Carbon monoxide; Determination of - by means of 

yellow mercuric oxide. L. Moser and 0. Schmid. Z. 
anal. Chem., 1914, 53, 217—233. 

Oabbox monoxide can be oxidised quantitatively by 
slowly passing it over about 20 grms. of yellow merourio 
oxide oontained in a U-tube, and maintained at 100° C. 
in a water-bath, and the resulting carbon dioxide absorbed 
in standardised baryta water. The mercuric oxide must 
be precipitated and dried at a low temperature, and pro¬ 


tected from the prolonged action of light; oxide pre¬ 
cipitated in hot solutions, or the red oxide, is inactive. 
About 45 mins, is required for the oombustidn of 100 c.o. 
of gas. Methane is unacted on by the yellow oxide at 100°C. 
and hydrogen, though partially oxidised, does not influence 
tho titration, so that the method is available for the 
determination of carbon monoxide in presence of either of 
these gases.—G. F. M. 


Nitrogen; Modifications in KjeldahVs method for the 

determination of -. R. Hettinger. Biochem. Zeits., 

1914, 60, 345—351. 

Befobk distillation, the diluted acid liquid is mixed with 
half its volumo of alcohol in the distillation flask shown in 
the figure. The necessary quantity of alkali is introduced 



through the tube, A, to the lower end of which is attached 
a lip-valve made by joining tho long edges of two strips 
of india-rubber, 1-5 by 7 cm., by means of rubber solution 
and lightly vulcanising them with a diluto solution of 
sulphur chloride in carbon bisulphide. The dophlegraator 
is entirely within tho flask, and consists of a portion of 
the tube, B, in which a number of recesses, disposed 
helically at intervals of 120°, have been made by suction 
of the tubo after it has boon closed at ono end ana softened 
at the respective points by means of a flame. Tho dis¬ 
tillation of the ammonia is complete when the thermometer 
registers 99° or 100° C. The lip-valve prevents acid from 
being sucked into the flask through the tube, B. The 
advantages claimed are increased acouracy, and a great 
shortening of the time occupied by the distillation. 

-J. H. L. 


Albumin; Colorimetric determination of -. E. Riegler. 

Z. anal. Chem., 1914, 53, 242—245. 

The violet colouration produced by dissolving copper 
oxide in alkaline solutions of albumin, may serve as the 
basis of a oolorimotrio method. 10 c.c. of the solution to 
which 6 c.c. of 5 per cent. /9-naphthalenesulphonic acid 
have been added, are oentrifuged, and the olear solution 
decanted from the 'precipitated albumin, which, with the 
addition of 4 drops of 20 per cent, copper sulphate sblution, 
is then dissolved in sufficient 3 per oent. sodium hydroxide 
to make 10 c.o. After shaking and once more centri- 
fuging, the clear violet solution is compared with a 0-5 per 
cent, solution of albumin which has been treated in the 
same way. Peptone, globulin, casein and other proteins 
may be determined in an analogous way, using tho 
appropriate comparison solution.—G. F. M. 
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Determination of the self-iysitinn temperature of motor oils. 
.. Constam and SchKpfcr. See 11a. 


Complex boric aridt. I)bar. See VII. 


Reaction of nitrates with formic, arid and their determin¬ 
ation. Molinaii. See VII. 


The Lux method for the determination of lead peroxide. 
Ipicns. See VTI. 


Determination of phosphorus in steel. Phillips. See X. 


Analysis of Delta metal by the electrolytic method. Bclasio 
and Marchionneschi. See. X. 


Analysis of commercial aluminium and its light alloys. 
Biiasio. See X. 


Determination of unsajtonifinlde matter in oils and fats. 
Salomon. See XII. 


The " head number ” of oil of turpentine. Hekluschko. ! 
See XIII. 


Determination of phosphoric acid in soils. Hornberger, 
Sec XVI. 


' Patents. 

I Calorimeter for flowing liquid) or gases. M. Hettinger, 
| Wmterthur, 8witze ™'>d. U.8. Pat. 1,088,280, Feb. 24, 

I A screw motor, 6, driven by tho fluid, operates a dial 
j hand, h, through reducing gearing, e, and a friction diso 
j transmission, /, g. The radial position o£ the diso, Q, 



relatively to the disc, /, is determined by a long bar, I, of 
expansible material immersed in tho fluid, so that the 
rate at which tho hand, h, revolves depends partly on 
the speed of tho fluid and partly on its temperature. 

—II. H. 


Source of error in the Clcrgrt sucrose determination. Stanek. 
See XVII. 


Fractional liquefaction of rice starch. Warth and Darabsett. 
Sec XVII. 


Analysis of soluble adhesives. J Detection of gum arabic in 
presence of dextrin.] Armani and Barboni. See. XVII. 


Dfteclion of raw bret products in admixture with raw cane 
products. Ling. See XVIII. 


Temperature corrections to he applied to the specific gravities 
of malt worts ami beers. Day and Amos. See XVIII. 


Sensitive reaction for lead. Iwanow. See XIXb. 


Vanillin. Lehmann. See XX. 


Solubility of certain metallic salts of volatile fatty acids in 
organic solvents. Application to the detection of these 
acids. Agulhon. See XX. 


First report to the Home Office of the Departmental Com¬ 
mittee on the heat test as applied to explosives. Ste XXII. 


Means for ascertaining the hardness of metals, etc. Eng 
Pat. 6622. See X. 


XXIV.—MISCELLANEOUS ABSTRACTS. 


High vacua; Production of - by means of finely divided 

copper. T. R. Merton. Chem. Soo. Trans., 1914,108, 
645—646. 

Commercial “ precipitated copper ” absorbs gases— with 
the apparent exception of helium—with great readiness 
after being heated to about 250° C. under reduced pressure. 
Two or three grams of copper will exhaust a small vaouum 
tube to a non-conducting vacuum. The gases sbsorbed 
are evolved again on reheating.—J. L. F. 


Cold surface; Electrical condition of a - during the 

absorption of gases and their catalytic combustion. H. 
Hartley. Roy. Soo. Proc., 1914, 90, 61—68, 

Gold acquires a negative oharge during catalytic com¬ 
bustion of gases on its surfaoe. The eleotrioal efleot 
robably precedes the actual combustion and is primarily 
ue to occlusion. The metal can be charged negatively 
by occlusion of hydrogen or oarbon monoxide, and 
positively by the occlusion of oxygen. The charge is 
probably due to the gas leaving (rather than ontering) the 
metal, since oauses (e.g. sadden lowering of temperature) 
which would cheok the outflow of gas will diminish the 
intensity of the oharge and vice versa. —W. H. P. 
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BOOKS RECEIVED. 


[April 30,1914. 


Enzymes of oxidation ; Contribution to the theory of -. 

Peroxidase * and catalase-reactions of formaldehyde arid 
* acetaldehyde. G. Woker. Ber., 1014,47,1024—1029. 

The peroxidase-, catalase-, and reductase-actions of 
vegetable and animal juices are regarded ns reactions of 
the same substance, which is aldehydic in nature and 
identical with the oxygenase of Chodat and Bach. In 
presence of hydrogen ]>croxide it first forms a secondary 
peroxide, R.CH((>H).(M>H. capable of reacting with 
more hydrogen peroxide and liberating oxygen (catalase- 
action), or of transferring oxygen to chromogens (peroxi¬ 
dase-action). Both these actions may occur at the same | 
time, or, owing to the presence of prumotivo or inhibirive i 
agents, one or other may be greatly accelerated or com- | 
pletoly suppressed. In absence of hydrogen peroxide j 
and atmospheric oxygen, the aldehydic substance may j 
exert a reducing action, e.g., convert colours into their , 
leuco-compounds (reductase-action). Amongst the evid- I 
enoe mentioned in support of this theory are the facts that | 
the catalase- and peroxidase-activities of plant juices are 
•destroyed at the same temperature (78°—80 J 0.) ami 
cannot be separated by dialysis. Moreover formaldehyde 
shows cpjite typical wroxidase- and catalase-actions. 
Both acetaldehyde and purified benzaldehvde behave as 
peroxiduscs (produce a blue colour from benzidine in 
prosence of hydrogen peroxide). Benzaldehyde, however, 
shows no catalasc-action and, indeed, greatly increases tIn¬ 
stability of hydrogen peroxide.—J. H. L. 

The metric carat. Times, April 1, 1914. [T.R.] 

On April 1st, 1914, by an Order in Council of Oct. 14, 
1913, the metric carat of 200 milligrammes was ordained 
the legal standard of weight for precious stones and pearls. 
By the boginning of 1912 the use of the motnc carat had 
been legalised in fifteen countries, including France and 
Germany, whilst last year it became the legal standard 
iin the United States (see this J., 1913, 1132). 


Books Received. 

Heat Test as Applied to Explosives: First Report 

of the 1 )epartmental (,'ommittkk on r i he -. Price 

Is. 9d. Wyman and Sons. Fetter I^ane, EX'. 

The Committee was appointed by the Home Office (1) ! 
“ To investigate and repirt on the best means of i 
standardising with greater accuracy than at present the | 
apparatus and materials employed in the Abel Heat Test; i 
and (2) to examine and report on any supplem**ntan- 
test or tests that might be submitted.” The present 
report deals entirely with the first lefercnce. (.See also 
under XXII., page 411.) 

Geology and Petroleum Resources of the Southern 
Part of Bondoc Peninsula, Philippine Islands. 
W. E. Pratt and W. D. Smith. Phil. J. of Science, 
October, 1913, 8, 5. 

Monograph of 76 pp., 10 plates, 1 text figure and 1 map. 
Dividod into introduction, geography, geology, occurrence, 
physical and chemical properties, origin and probable 
quantity, areas to be prospected, and conclusions. 

Patents, Designs, and Trade Marks. Thirty-First ■ 
Report of the Comptroller-General for the Year 
1913, with Appendices. [H.C. 161.] Price 2Jd. 

This Report deals with the work of the Patent Office during 
the year 1013. The number of applications for patents 


and for registration of designs and trade marks during that 
year, as compared with the two preceding yearit is snown 
by the following table:— ** 


Patents — 
Applications .. 
Specifications— 
Provisional . 

< 'ompletc .. 

Sealed . 

Dl-sikii.s - 
Applications .. 
Registered ... 
Trade Marks— 
Applications .. 
RejfHtered ... 


: ion. 

1912. 

| 

1913. 

| 

| 29,353 

! 30,089 

30,077 

! 19 524 

1 18,602 
17,164 

i 19,825 
18.853 
, 15,814 

19,673 

19,309 

16,599 

43,057 

1 41.581 

! 43,015 
' 42,077 

40,429 

39,275 

! 9,743 
| 4.808 

1 10.014 

1 4.942 

9,689 

5,071 


The Synthetic Use of Metals in Organic Chemistry. 
By Arthur J. Hale, B.Sc. J. and A. Churchill. 7, 
Great Marlborough Street, London. 1914. Price 
4s. (id. 

Volume (7| by 5 ins.), containing 165 pages of subjoct 
matter and an alphabetical index. The classification of 
matter is as follows :—I. Sodium and Potassium. II. 
Copper and Silver. 111. Magnesium, Calcium and Barium. 
IV. Zinc and Mercury. V. Aluminium, Tin and Lead. 
VI. Iron, Nickel, and Platinum. Appendix (Practical 
work) (i), Sodium*Potassium, (ii), Copper-Silver, (iii), 
Magnesium-Calcium, (iv), Zinc-Mercury, (v), Aluminium- 
Tin-Lead. (vi), Iron-Nickel. 


Modern Steel Analysis. A Selection of Practical 
Methods for the Chemical Analysis of Steel. By J. A. 
Pickard, Carnegie Research Scholar of the Iron and 
Steel Institute, etc. «T. and A. Churchill, 7, Great 
Marlborough Street, London. 1914. Price 3s. Gd. 
net. 

Volume (7jj by Gins.), containing 124 pages of subject 
matter and ten illustrations, followed by an alphabetical 
index. The test is classified as follows:—1. General 
procedure. II. Aluminium. III. Arsenic. IV. Carbon. 
V. Chromium. VI. Cobalt. VII. Copper. VIII. 
Hydrogen. IX. Manganese. X. Molybdenum. XI. 
Nickel. XII. Nitrogen. XIII. Oxygen. XIV. Phos¬ 
phorus. XV. Silicon. XVI. Sulphur. XVII. Titanium. 
XVIII. Tungsten. XIX. Uranium. XX. Vanadium. 
XXL Note on the estimation of phosphorus in steels 
containing arsenic. XXII. Solutions. XXIII. Analysis 
of different steels and alloys. 


The Viscosity of Liquids. By A. E. Dunstan, I).Sc., 
and F. B. Thole, B.Sc. Longmans, Green and Co., 
39, Paternoster Row, London. New York, Bombay 
and Calcutta. 1914. Price 3s. 

Volume (8$ by 6 ins.), containing 30 pages of subject 
matter with twelve illustrations, three pages of references, 
and an alphabetical index. The text is subdivided and 
classified as follows :—I. The development of a working 
formula. II. The measurement of viscosity. IIL 
Measurement of viscosity of pure liquids prior and sub¬ 
sequent to 1895. IV. Viscosity of liquid mixtures. 
V. Viscosity of electrolytic solutions. VI. Viscosity of 
colloids. VII. Relation between viscosity and chemical 
constitution. VII. Some applications of* viioostyy. 
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Birmingham Section. 


Meeting held at Birmingham University, on Thursday, 
March 5th, 1914. 


MB. H. T. PINNOCK IN THE CHAIR. 


A CHEAP FORM OF ROTATING CATHODE AND 
ANODE FOR RAPID ELECTROLYTIC ANALYSIS. 

BY ERNEST A. LEWI8. 

When the rapid method of electrolytic analysis was 
introduced the apparatus usually contained from 20 to 40 
grms. of platinum. I believe that a rotating anode con¬ 
taining about 5 grins, of platinum and made largely of 
glaas is about the smallest weight of platinum recom¬ 
mended. The continuous advanoe in the price of platinum 
makes it necessary for technical work to use cheaper metals 
if possible, and to reduce the weight of platinum in the 
anode to a minimum. The use of silver and amalgamated 
brass wire gauze cathodes has been recommended, 
especially for the assay of zinc. The rotating cathode 
which I use for zinc determinations is made of copj>cr gauze, 
20 inoshes to the inch, supported by stiff copper wire which 
projects from the Bide and helps to cause vigorous circula¬ 
tion of the liquid. The anodo is made of $ in. glass rod, bent 
to the shape shown in the diagram, 14 inches of platinum 
wire of the size 1 grain equals 1 inch, are wound round the 
glass as shown. The platinum wire is connected to some 
electrical D.C.C. Iwll wire and the joint is made perfect 
by a small piece of platinum foil being wrapped round the 
joint, which is then wrapfiod round with adhesive electrical 
tape. The total weight of platinum is about 1 grm. 
The shape of the anode causes tho liquid to thoroughly 
mix. The apparatus has been used successfully for 
<1 ‘termining zinc in alloys after tho removal of copper, 
tin and lead. The current used being 2 amperes in a 
caustic soda solution. 

If an ammoniacul solution or acetic acid solution is used 
the cathode must be of silver or tho wholo of it must bo 
silver plated. 

Tho anpar^tus has also been used for determining copper 
rapidly from a solution containing about 6 c.o. of strong 
nitric acid and 10 o.c. of strong sulphuric acid in about 
150 c c. of solution ; using 3 amperes and heating to about 
70° 0. before putting in the copper cathode 0*5 grm. of 
copper is deposited in about 1 hour. It may scorn rather 
unscientific to uso copper cathodes to determine copper, 
but in practice it is quite satisfactory; if the solution is 
diluted to about 300 e.c. by washing in, about ^ hour before 
tho end, with cold water, the cathode can be rapidly lifted 
out and washed without anv risk of re-solution; of course 
the liquid can be syphoned off if preferred, but this com¬ 
plicates the operation. After the cathode iB weighed it 
can bo used again for 4 or 5 determinations, when tho 
deposited copper can be carefully dissolved off in dilute 
nitric acid. It is, of course, not possible to ignite a 
copper cathode, but it is not neoessary. The oopper 
cathodes aro easy to make, they cost less than 6a. in 
material, and the anode only costs about 8s. The anodo 
will safely carry a current of 3 ampres. 

I endeavoured to plate a oathoae with platinum, but 
the experiment was .not successful, owing to the ease with 
which platinum is deposited on copper or silver by simple 
immersion. It is my intention to make a silver cathode 
and hope to be able to plate it with a thin coating of gold, 
and then to deposit a tnin layer of platinum on the gold. 
If this is successful the silver cathode will be to all intents 
and purposes equal to a platinum oathode, and at a 
fraction of the cost. 

It is also possible to use the current direct from the 
Corporation mains, without the use of accumulators. An 
8 lamp accumulator charging board is used, and by the 
use of 8, 16, and 82 C.P. carbon lamps, giving $ and i 
ampere respectively, a current varying from j ampere to 


4 amperes can be obtained. The whole apparatus, inolud* 
ing motor, cost about £5. 



Discussion. 

i Mr. J. E. Stacey J ones said he had usod almost identical 

| cathodos, with tho exception that the gauze was replaced 
by plain foil. He had used brass sheet cathodos, about 
32 or 34 standard gauge, and although ho had used them 
chiefly for electrolysis iu cyanide solutions, with gold, silver, 
and other metals, he saw no reason why they should not 
be usod in ordinary laboratory work. Such cathodes 
wore effective and had tho advantage that they oould be 
made easily and quickly. The brass foil required little 
cleaning and retained its brightness. Gold cathodes 
were effective but not gold anodes, beoause they would 
be ineffective if it wero necessary to remove the doposit 
with aqua regia. Jn cathodes gold shoot of 15 c., of aoout 
platinum thickness, was cheap and serviceable. Copper 
could be removed by nitric acid. The objection with 
gold, however, was that one could not adopt ignition 
because 15 c. melted at a low temperature. Still a superior 
14-carat gold cathode could be obtained for about £1, as 
compared with £10 for a platinum cathode. The method of 
obtaining electricity from the Corporation mains by carbon 
lamps might be convenient, but it was highly expensive. 


London Section. 

.. % 

Muling held at Burlington Hottu, on March 2nd, 1914. 


KB. Z. OBAirr BOOFEB IK THE OHJUB. 


AN APPLICATION OP CALCIUM CARBIDE IN THE 
FORMATION OF ALLOYS. 

BY W. K. BODOKIKSON, PH.D. 

The powerful “ reducing ” Action exerted bv aoetylene 
on urns bee anggeeted thet oelcinm carbide would 
under ani table oonditiona be ueafol in eome me t all u rgic a l 
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processes. In some early experiments a mixture of 
carbide and borax or carbide and sodium chloride was i 
found to be a most efficient dc-oxidising flux for copper I 
and some copper alloys—as bronzes—cupro-nickel, Ac., 
jwrfoctly bubble-free castings being obtained. About one 
ounce of carbide to the usual amount of borax, was quite 
sufficient, for each 101b. not of metal when added before 
the last stirring. With brasses, bronzes, or cupro-nickel, 
a good time to add the carbide-borax was found to be at 
the first melt when the last portions of copper, &c., were 
being added. 

A considerable number of metallic oxides are reduced 
to the metallic state by carbide, but unless the metal'is 
very fusible or a large amount of flux—borax—sodium or 
magnesium or barium chloride* - be employed, the infusible 
calcium oxide and any separated carbon or free carbide 
hold up the metal in shots or globules. 

Attempts to reduce some of the rarer oxides, ns those of 
cerium, zirconium, &c., and form alloys with copper failed 
at ordinary coke-furnace temperatures. 

It apfxwed probable, however, that the halides of these 
rarer metals might be reduced by carbide which would 
at the same time form a calcium halide capable of acting 
as a flux. Trials with copjier, lead, silver, zinc, and 
other metallic halides proved that, at suitable tempera¬ 
tures, reduction was complete and the calcium halide 
(chloride) formed a fairly efficient flux but the separation 
of the metal was retarded by the liberated carbon. The 
addition of salt, barium chloride, or borax (none of which 
has any action on carbide) overcame this difficulty. 

The liberated carbon sometimes takes the graphitic 
form. Experiments with cerium chloride ((><T 2 ), car¬ 
bide, and metallic copper showed that cerium was reduced 
and taken up by the copper, alloys containing fi per cent, 
and more of cerium being obtainod. 

It may here ho noted that a convenient method of 
obtaining metallic chlorides in a state ready for further 
metallurgical work is to drop a mixture of metallic oxide 
and ammonium chloride into a red hot crucible, in small 
jmrtions at a time. A very slight, excess only of the 
ammonium chloride is necessary. In most cases the 
chloride is obtained in the melted state. 

Two methods have been employed for obtaining alloys; 
one in which the main constituent—say copper—was 
me ted and a mixture of the halide of the alloying metal 
and carbide then added ; and, a better plan, where both, 
or all, metals for the alloy were in the form of halides 
roughly mixed with the calculated amount of carbide and 
in tne ease of low melting point metals some additional 
flux—as borax or salt. For alloys of high melting point, 
such as nickel and manganese, the carbide alone acted 
perfectly. 

The chlorides and fluorides of most of the common 
metals react energetically with carbide provided the 
starting temporature is high enough—somewhat like the 
aluminium thermite reaction. As far as has l>een ascer¬ 
tained, the best starting temperature is one a little higher 
than the melting point of calcium chloride or other halide 
employed. The results have certainly been better where 
the carbide—metallic halide mixture has been introduced 
in successive moderate quantities into an already hot 
crucible than bv slowly heating up a cold charge. 

Employing this method—the hot crucible—no difficulty 
has been found in making copper—manganese or copper- 
nickel of almost any desired content of Mn or Ni, using 
manganese ehlorido or nickel chloride and cither copper 
turnings or copper chloride. Similarly with nickel- 
manganese, or cobalt-manganese both metals as chlorides. 

Tantalum, titanium, zirconium, and other metals which 
form salts of the types, K 4 TaF 8 or K t TiF 0 , have been 
reduced and alloyed with cooper. From one product 
containing above 20 per cent. Ta most of the tantalum 
segregated out during cooling and was left as a metallic 
powder on solution of the alloy is dilute aoid. 

From manganese chloride alloys have been obtained with 
tin, bismuth, antimony, and lead, employing these metals 
in the metallic state. The first product with lead, using 
the metal, contained 5*6 per cent. Mn: usingPbCl, higher 
proportions of manganese were obtained. (These products 
from the microstructure seem to be suspensions of metallic 
manganese in lead.) 


The tin and bismuth “ mixtures ” or solutions of man¬ 
ganese are only so far interesting that with mare than* 
10 per cent. Mn they show decided magnetic properties.* 

In cases where iron and aluminium free alloys are 
required the carbide reduction may be of value. Only 
in the casos of nickel, oobalt and iron with manganese did. 
there appear to be any carbon taken up. A manganese 
cobalt alloy for instance, contained, Mn 38. Co. 59 and. 
graphite 3 per cent. 

The method and somo of the products are being further 
investigated. 

Specimens of alloys, such as Cu-Mn, Cu-Ce, Cu-Ta, Cu-Ti, 
i Bi-Mn, Sn-Mn, Sb-Mn, (Jo-Mn, Ni-Mn, prepared by the 
process, and having in most cases atomic proportions of 
1 each element, and micro -photographs, were shown at the 
| meeting. 

! I am indebted to Capts. Hunter and Macrae for. 
j analysis and other help.. 

Discussion. 

| Mr. E. Grant Hooper said Professor Hodgkinson hadP 
struck out a new lino in this utilization of calcium carbide 
1 in the preparation of alloys. He thought the paper intro- 
| duced an interesting and he trusted an important departure 
in connection with the preparation of alloys, 
j Professor Hodokinson said he was reserving an account 
■ of the proj>ertieH of some of the alloys. He onlv spoke of 
the method because he thought it would be useful, and ho 
was sure then', was room for its development. There was 
a difficulty. Some of the halides were volatile, necessi¬ 
tating a careful adjustment of temperatures, but he 
thought it was possible in most cases to arrange matters- 
and obtain the product with little loss. 


Meeting held at Burlington House, on Monday April 6 th y 
1914. 


TROF. W. II. IIODOKJNSON IN THK CHAIR. 

THE VISCOSITY OF RUBBER SOLUTIONS. 

BY R. (IAUNT, M.Sl’., l'H.D. 

! (Scientific and Technical Department, Imperial Instituted 

Considerable interest attaches to the viscosity of rubber 
| solutions, not only because they arc colloidal solutions, 

! but also on account of the suggestion put forward first by 
i Axelrod 1 and afterwards by Schidrowitz and Goldsbrough 2- 
that the viscosity of a rubber solution stands in intimate 
relationship with the quality and technical value of the 
j rubber. 

Schidrowitz 3 regards the so-called “nerve” of rubber 
as due to three factors:—(«) Mechanical structure as 
indicated by the film structure! of fine hard Para, and 
brought about by the method of coagulation ; ( h ) physical! 
structure or colloidal aggregation of the rubber particles ; 
(c) cbomical structure or molecular complexity. 

The mechanical structure of crudo rubber is largely 
broken down in the washing and mixing operations, 
and is therefore only a small factor in the quality of 
manufactured rubber. Schidrowitz suggests that viscosity 
measurements connote the physical and chemical structure- 
of rubber although the exact relation is uncertain. He 
states 4 that within the same species viscosity measure¬ 
ments are a means of determining strength and vulcanising- 
! capacity; comparing species with species, howover, thi* 
does not hold directly. 

Beadle and Stevens® however, found that although* 
some relationships can bo detected, the general result* 
of viscosity determinations are not in accordance with, 
those obtained by vulcanisation. 

* Their properties will be described In a further communication. 

i Gunimi Zeltung, 1905. 16, 1053, and tO, 105. 

• This JournaL1909, it, 3, “ Tne Rubber Industry," p. 260* 
(The International Rubber and Allied Trades Exhibition, Ltd*. 
1911). 

» M Rubber," p. 168 (Methuen and Co., 1611). 

♦ « Rubber " p. 165. 

* ‘ The Rubber Industry," pp. 260 and 270. 
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Recently the viscosity of rubber solutions has been 
submitted to systematic study by G. S. Fol 8 who point* 
out several precautions that must be taken in making 
viscosity determinations:— 

(1) Comparative results can only bo obtained by using a 
viscometer of standard dimensions, the differences in 
the results obtained with two different viscometers being 
much greater in the case of concentrated solutions than in 
tho case of dilute solutions. 

(2) The determinations must be made at a fixed tem¬ 
perature. The absolute viscosity of a rubber solution 
diminishes with rise of temperature. The relative vis¬ 
cosity however remains practically constant between 
20° and 70‘' (•. 

(3) The rubber should be dissolved as completely as 
possible. 7 When the rubber is only partially dissolved 
the solution has for the same concentration a slightly loss 
viscosity than when the rubber has been dissolved as*com¬ 
pletely as possible. This, Fol thinks, is probably duo to 
the fact that the resins dissolve most readily and havo very 
probably a lower viscosity than rubber itself. 

(4) Viscosity is influenced by strongly shaking when 
preparing tho solution, presumably, according to Fol. in 
consequence of the insoluble constituents being suK|>endod 
in such a finely divided condition in the solution that 
they cannot be segregated by filtration through glass wool. 
He concludes that these particles contribute to viscosity 
in a larger measure than if one introduced into tho solution 
the same weight of rubber. 

Recently 8 H. 1*. Stevens by fractionally dissolving 
rubber in benzene, obtained fractions of different viscosity 
but he attributes tho variations to differences in the 
resin content of the various fractions. 

In the following experiments on the viscosity of rubber 
solutions the method of procedure was almost identical 
with that suggested by Fol. The majority of the experi¬ 
ments were made with the following different kinds of 
rubber:— 

{«) A pale thin plantation eiv-pe Hcvca, coagulated by 
means of acetic acid. 

(It) Fine hard Para, 

(c) Castilloa, prepared by centrifugalisation, 

(d) Funtumia sheet, 

(<■) Oeara biscuits. 

These rubbers had tho following composition in the 
dry state : — 


Caoutchouc .... 

Kesin. 

Protein . 

Ash . 


Planta¬ 

Fine 

Cas- 

Fun¬ 


tion 

Jleven. 

hard 

Para. 

tilloa. 

tumia. 

C-cara. 

i 

|ier cent, per cent 

per cent. 

IH»r cent. 

pe r cent. 

93 h 

94-tt 

85 H 

80-2 

91-2 

3 1 

3-3 

23-8 

111) 

4-8 

2-7 

J-8 

0-3 

1-7 

30 


0-3 

01 

0 2 

10 


The dry rubber was comminuted as finely as possible 
by moans of scissors. A weighed quantity was placed 
in a stopi>ered bottle with a definite volumo of solvent, 
shaken for two or more hours, and then allowed to stand 
over night. Next morning tho solution was filtered 
through cotton wool and the concentration was determined 
by evaporating 10 c.cm. of the filtered solution in vacuo in 
a tared weighing bottle. 

The viscosity was determined by means of an Ortwald 
viscometer in a thermostat which was maintained at a 
temperature of 20° 0. ±0-1° C. 

Tne solvents employed wore:— 

Benzene , purified oy repeated shaking with concentrated 
sulphuric acid, washing with water and alkali, finally 
drying and redistilling. In some cases the benzene was 
further purified by freezing. 

Ether, purified by shaking with water, then drying by 
means of calcium chloride, and finally distilling over 
sodium. 


* India Rubber Journal 1913, 4f, 678 et nq. 

7 Fol made all his experiments with a sample of Hevea Planta¬ 
tion Rubber from Java. 
a India Rubber Jotiro., 1913, 46, 345. 


Petrol, redistilled, the fraction distilling below 50° C. 
was employed. 

Toluene, purified by repeated shaking with concentrated 
sulphuric acid, washing with alkali and water, drying 
by means of calcium chloride, and redistilling. The fraction 
distilling between 110° and 111 0 C. was employed. 

Commercial xylene. 

Chloroform purified by washing with water, drying 
and redistilling. 

The Solubility of Rubber. 

Rubber shows considerable variation in the extent to 
whioh it will go into “ solution.” Thus whereas the 
Castilloa and Funtumia rubbers examined mix with 
solvents in all proportions, tho Para and Coara rubbers aro 
only partially “ soluble.” This faot is of considerable 
moment when one is drawing conclusions from tho visoodty 
of rubber solutions as to the properties of the original 
rubber. 

The following table Bhows the extent to which the Para 
and Ceara rubbers went into solution when the commi¬ 
nuted rubber was shaken with solvents for 2—3 hours 
and tho concentration of tho solution determined next 
clay. 


i 


Concentration of solution pro¬ 
duced (grams per 100 c.cm.). 

Solvent. 

Weight of 
rubber per 
100 c.cm. 
solvent. 

Fine 

hard 

Para. 

Fine 
hard 
Para 
craped 
45 min. 
in the 
cold. 

Planta¬ 

tion 

Para. 

Ccu*. 

Benzene 

0-5 grin. 

10 grm. 

0 21 ' 
0-48 1 

0-20 

0-56 

0-92 

0-30 

0-74 

Ether 

10 grm. 

2-0 grms. 

o-4i : 
0-84 

0-51 

1 103 

0-04 

0-72 

1-43 

Petrol 

__J 

10 grm. 

2 0 grms. 

0-27 
0-72 ! 

0-40 

0.09 

0-32 

0-07 

1-59 


A noticeable feature of tho above results is that tho 
greator quantities of rubber yield a rather more than pro- 
|>ortionato amount of dissolved matter to the Bame quantity 
of solvent. It would appear therefore that tho dissolved 
rubber causes a partial solution of the insoluble con¬ 
stituent. 0 

Fine hard Para is the most insoluble of rubbers, 
especially in the unwashed condition. In an experiment 
in which two grams of resin-extracted fine hard Para were 
extracted in a SoxJblet with benzene only 1*03 grams went 
into solution. 

Ab will bo seen, however, from tho above results passing 
fino hard Para through the washer for 45 minutes in a 
stream of cold water raises tho solubility considerably. 
Heating with solvents also increases the amount going 
into solution, as the following results show 

Concentration of 
solution produced. 


0‘5 gram Fine hard Para wm shaken with 

50 c.cm. xyleno. 0 49 

0-t> gram Fine hard Para was heated to 
100° C. for several hours with 50 c.cm. 

xylene . 0-05 

0-5 gram Fine hard Para which had been 
erftped for 45 minutes In a stream of 
cold water wa* heated to 100° C. for 
several hours with 50 c.c. xylene .. 0-75 


To explain the partial solubility of rubber in solvents 
Caspari has recently*® revived the view of Gladstone 
and Hibbert 11 and Seeligmann 1 * that rubber contains a 
soluble and an insoluble caoutchouc. Aooording to 
Weber 18 , however, the amount of ineoinkle matter in 
rubber can be reduced by suceenive extractions with 
chloroform, to a very small percentage, and according to 


• Cf. this Journal. 1912, 91. 518. 

» This Journal, 291$, It, 1041. 

» Journ. Chest. Boo., 2688, II, 079. 

*• Le Caoutchouc et la Outta Percfaa, 2890. 
»» This Journal, 1900, t» # 080. 


B 2 







448 


GAUNT—THE VI8C0SITY OP RUBBER SOLUTIONS. 


[May lfc 1914. 


Spence 14 it consists largely of protein. Even Csspari 
admit* that hie “ pectous form” of oaoutohouo “may 
conceivably be simply a residue of sol-forming rubber 
which has failed to buret its way out of a mioellular frame¬ 
work possibly consisting of the rubber constituent com¬ 
monly referred to as protein,” but he maintains that there 
is no proof that the nitrogenous matter encloses rubber 
partioles. And indeed it seems remarkable at first sight 
that the small amount of protein, if it is actually protein, 
should prevent twenty to thirty times its weight of caout¬ 
chouc from going into solution. However, there is yet 
no convincing proof that an insoluble pectous form of j 
caoutchouc exists. Indeed the Castilloa and Funiumia \ 
rubbers examined mix completely with solvents and a j 
priori one would hardly expect the pectous form of caout- j 
chouc to exist in some species of rubber and not in others. ! 
Moreover there is no sharp lino of demarcation betweon ] 
tho soluble and insoluble forms of caoutchouc, for as is , 
apparent from the above results, erftpeing tho rubber as i 
woll as heating with xylene causes moro caoutchouc to ; 
pass into solution ; from which one may conclude that tho 
partial solubility of Para and Ceara rubbers is due, at 
any rate to some extent, to tho structure of tho rubber or \ 
stato of aggregation of the caoutchouc. 

Tho fact however that part of some rubbers remains j 
undissolved in tho usual method of making solutions for i 
viscosity experiment* considerably detracts from tho ' 
value of viscosity determinations unless one can assume 1 
that the undissolvod portion has the same viscosity as the J 
dissolved caoutchouc. An attempt to ascertain if this , 
was the case by treating the insoluble residue with fresh 1 
Folvent failed owing to tho very slow rate of solution of the , 
residual rubber. II. P. Stevens, 16 however, has determined 
the viscosity of different fractions of rubber in benzene 
and finds only small differences which ho explains was 
due to tho varying amounts of rosin present. 

Viscosity oj Rubber in Different Solvents. 

Rubber produces with different solvents “ solutions ” 
of£diffcrent viscosity. In the following experiments tho 
viscosity of solutions of various rubbers in benzene, 
chloroform, petrol and ether was determined at different 
concentrations. 


The relation between the viscosity in the different 
solvents is shown in the adjoined curves (Figs. L—III.). 1 ® 
It will be seen that ether produoes solutions of least 
visoosity. Benzene and ohlorofonn, on the other hand, 
produce solutions of greatest visoosity. The plantation 
Para rubber examined gave a solution in benzene of low 
visoosity ; this difference is shown in a greater degree in 
ethereal solution. 



Viscosity of different Rubbers in Benzene Solution. 

In order to compare tho viscosity of caoutchouc in 
different rubbers it is necessary to make a correction for 
tho amount of resin (which may be considerable in the 
case of Castilloa and Funiumia rubbers). When this is 


1 

1 

Benzene. 

Petrol. 

Ether. 

Chloroform. 

Rubber. 

Concentre* { 

Vis realty 

Concentre- 

Viscosity 

Concentre- 

VlHCOHity 

Concentre- 

Viscosity 


tlon (arms. 

(water = 1). 

tion (urms. 

(water-1). 

tion (grins. | 

(water --1). 

tion (grins. 

(water-1). 


peMOOc.cm.).! 


per lOOc.cm.). 


per lOOc.cm.). 


per lOOc.cm.). 



fl-sn '< 

28 32 

1*52 

35 81 

1 

1-95 

4068 

1-00 

32-27 

i 

0 71 j 

1.SH7 

1 -30 

10*05 

1 04 

19*72 

0*80 

22 38 

Fine hard Para_ 

not 

0 04 

1-00 

7*43 

1*31 

8 03 

0-51 

— 


0 14 i 

512 

0-48 

1*31 

0 85 

204 

0*37 

3 74 


0 2.-, j 

2 23 

— 



— 

— 

— 


H)0 ' 

27*12 

J -65 

20-37 

2 or* 

30-98 

0*90 

39*24 


IM*S 

10*50 

1-30 

13*15 

J 85 

22-18 

0-87 

28*31 


1 0-01 j 

813 

104 

7*23 

1*58 

12-36 

0*70 

1509 


! 0*3« i 

s 70 

054 

1*31 

0*07 

1*60 

0*41 

4*08 


1 14 

30-14 

1-07 

i 35*08 

1 57 

18-34 

112 

44*70 

Funtumia . 

o-9» 

1704 

1 34 

1 15*35 

1-24 

803 

o-ns 

24-40 


007 

9*84 

M0 

1 1003 

0*90 

| 894 

0-76 

14-20 


; 0*33 

2*77 

1-00 

o*u 

0*40 

! M3 

0*33 

3-40 


i 

— 

0-58 

1-67 

— 


— 

— 


I 1-45 

83*75 

2-72 

17*02 

3*17 

! 41-42 

1*34 

34-32 

Plantation Para .. 

1 20 

19-30 

232 

10*78 

2*42 

1410 

1-17 

20-55 


0-88 

9-34 

1*77 

4 82 

1 72 

! 4-88 

0*80 

945 


0-43 

2-89 

0-96 

1*36 

0*51 

1-48 

— 



Solvont. 

Fine hard Para after 45 Castilloa after 45 min. 
min. crflpclng in cold water, j crftpelng in cold water. 

1 Concentre- Viscosity Concentra¬ 
tion (grma. (water-1) 1 tion (gnus, 

per lOOc.cm.) ,per 100 c.cm.) 

Viscosity 
(water-1) 

Bensene 

2 00 32*90 

1*80 22*13 

120 9*64 

0*75 1 3*87 

107 

1-88 

105 

0*54 

31-39 

19*11 

10*19 

8-98 


14 Journ. Inst, Comm. Re*. Tropics, 1§07, Jfo. IS. 

»• Lot. ciL 


done and the visoosity is plotted against the concen¬ 
tration, the curves shown in Figure IV. are obtained. 
The fine hard Para and Castilloa curves practically ooincide, 
from whioh one might oonclude that the oaoutohouo in 
the Castilloa sample and the soluble oaoutohouo ih the 
fine hard Para are of equal quality. When the fine hard 
Para, however, had been passed through the washing 
machine for 46 minutes in a stream of cold water it 
produoed solutions of muoh less visoosity. The Castilloa 
rubber, after washing under the same conditions, 


14 The curves for Funtnmia rubber are similar to those for 
Castilloa, and are omitted. 
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produced solutions of lower viscosity, but the change 
was not so marked as in the case of fine hard Para. 

In order to compare numerically the viscosities of 
different rubber solutions two methods have been suggested. 
Schidrowitz suggested drawing a tangent to the curve at 
1 per cent, concentration ana taking the tangent of the 
angle which this line makes with the abscissa as a measure of 
the viscosity. Fol on the other hand suggests taking the 
area enclosed by the curve, ordinate, abscissa, and a line 
drawn from the curve at 1 per cent, concentration perpen¬ 
dicular to the abscissa. Both these methods are arbitrary, 
and moreover it will be seen from tho curves (Fig. iV.) 


50 


20 

>N 

Co 

o 

o 

</» 

■> 

10 


1% Concentration 2% 




that in the case of the fine hard Para and Castilloa rubbers 
the viscosity of the solution will become practically 
infinite before 1 per cent, concentration is reached. 

A simpler method of comparing the results would be 
to find tne relation between viscosity and concentration 
and express this as a straight line. 

Various formulie 17 have been proposed for connecting 


J 7 Arrhenius, Zeitsch. ptaysUtal. Chem., 1887, 1, 286: Rudori' 
Zeitscb. physikal. Chem., 1908, 48. 267; Fawsltt, Proe. Boy. 
Hoc. Bdin., 1904. 26: Dunstan sad Wilson, Journ. Chem. Boc., 
IK? it, M; HitoW. Xritaeb. Own. iad. ZoUoldt. 1918 
If, 288. 


the visoosity of solutions with the concentration, but they 
have had only a limited application. 18 

The viscosity of rubber solutions, however, appears to 
obey a logarithmic equation, such as 19 
n = K 1 

(where viscosity at concentration x, x ■» concentration 
and K^constant), for when the log. viscosity is plotted, 
against the concentration in benzene solution in the oase of 
the rubbers examined the straight lines shown in Fig. V. 
arc obtained. 



The inclination of these lines with the abscissa would 
Boom to bo the simplest way of numerically comparing the 
viscosity of rubber solutions. 

The actual figures given by tho three methods are tho 
following :— 



Seh id ro- 
witz. 

Fol. 

Proposed 

method. 

Fine hard Para. i 

Castilloa . | 

Funtumia . 

00 

GO 

8000 

1300 

<£ 

390 

ISO 

68 

68 

65 

05 

Fine hard l’aru after 45 min. 

washing . 

1000 

120 

43 


It will bo noticed that tho proposed method does not 
show such great differences between tho rubbers examinod 
as the othor two methods. If viscosity connotes the quality 
of rubber one would expect small differences, as tho rubbers 
were all of very good quality. Judging from tho visoosity 
of fine hard Para after washing, tne plantation Para 
probably owes its position to the fact that it had been 
erfiped. 

Change, in Viscosity of Rubber Solutions. 

It is well known that rubber solutions are liable to 
change in viscosity. Tho first mention of the fact was 
made bv Woudstra, 80 who observed that toluene solutions 
diminished in viscosity on standing. Fol 81 attributes 
this change to the gradual deposition of insoluble matter 
in suspension which passes through tho filter. Gorter* 8 
observed that solutions of rubber in benzene exposed to 
sunlight diminished rapidly in viscosity, and showed that 
this was accompanied by oxidation. He found also that 


Vids Powell. Journ. Chem. 8oc., 1914,188, 6. 

*• Arrhenius, lot. eit. 
m 2. Chem, Ind. JKoUoide, 1909,1, 81. 
si hoc. eit. 

M MededeeUnfen over Rubber Nos. 1 (1911) and 2 (1912) (Da* 
partemeot van Landbouw, NJJvtrfcek) en Handel, Java). 
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benzene solution* of rubber diminish slowly in viscosity even 
in the dark and when access of air is prevented. 

In a preliminary experiment the writer observed a 
solution of rubber in commercial benzene left exposed in 
the laboratory to diminish 30 per cent, in viscosity at 
ordinary summer temperatures. 

Heat as well as light appears to increase the diminution 
in viscosity of rubber solutions. 

A solution of plantation rubber in commercial toluene 
was divided into two portions, each of whioh was main¬ 
tained at 40" O', in a thermostat, one portion being protected 
from the light. It was found that the viscosity diminished 
os follows :— 



Times of efflux in seconds. 


j Protected 

Exposed 


> solution. 

1 

j solution. 

Initial . 

260 

260 

After 0 days . 

150 

lift 

After 12 days. 

120 

1 

88 


At higher temperatures the diminution in viscosity 
is more rapid. Sohidrowitz and Goldsbrough 23 found that 
the viscosity of benzene solutions of rubbor in some cases 
sinks to half its original value on heating for two hours 
on the water-bath. 

At high temjKjratures the effect of light, or at any rate 
of ordinary daylight, on the viscosity of rubber solutions 
appears to be less marked than that of heat. 

A solution of plantation rubber in commercial toluene 
was divided into two portions, each of which was heated in 
a conical flask under a reflux condenser on the water-bath, 
one of the flasks being protected from the light by means 
of a tin cone. The viscosity of each portion was determined 
at the commencement and at stated intervals with the 
‘following results:— 



Times of efflux in seconds. 


Exposed 

! Protected 


solution. 

J solution. 

Initial . 

80-5 ! 

810 

After 30 minutes . 

03-0 1 

630 

After 2 hours . 

530 

55 0 

After 4 hours . 

46-0 

61 0 

After 14 hours . 

39*0 j 

45 0 

The effect of light only begins to make itself felt after 


two hours ; at the commencement the solutions diminished 
in viscosity with the same velocity. 

In the following experiments a solution of plantation 
rublxT in commercial toluene 24 contained in a conical 
flask and protected from the light by means of a metal cone 
was heated under a reflux condenser on the water-bath. 
At the commencement of the experiment and at stated 
intervals the viscosity was determined at 20° C. The 
following results were obtained :— 


Times of efflux in seconds. 



I. 

II. 

n, | 

IV. ! 

V. 

VI. 

Initial . 

84 

86 

77 j 

78 , 

82 

82 

After 1 hour. 

62 5 

61 

00 : 

58 

61 

60*5 

After 3 hours . 

49-5 

50 

51 1 

50 

52 

40 

After 5 hours . 

44-5 

46 

47 : 

40 

47 

42-5 

Conoentration(grams 
per 100 ccm.) .... 

0 48 

0-49 

0-44 1 

1 

0-44 

0-45 

0-45 


At higher temperatures the fall in viscosity is still 
more marked. A solution of rubber in toluene was heated 


•* The Rubber Industry, p. 260. 

M Toluene was used for studying change in viscosity at high 
temperatures in preference to benzene, because the ebullition of 
the latter la a disturbing factor. 


in a sealed tube at 125—130° C. for six hours. The time of 
efflux fell from 220 seconds before heating to 29 seoonds 
after heating. 

In Gorter s experiments on the diminution of viscosity 
under the influence of light the rubber underwent oxidation. 
Bernstein 26 states however that xylene solutions of rubber 
diminished in viscosity under the influence of an ultra¬ 
violet light even in the absence of oxygen. 

It was also found that heat alone in the absence of air 
caused diminution in viscosity of rubber solutions, as the 
following experiment shows :— 

Test tubes were completely filled with xylene solutions 
of rubber, and closed with corns through which passed small 
glass tubes to allow for the ex fusion of the solution. 
The) were then placed in boiling water and as soon as the 
expansion had ceased the ojienings of the glass tubes were 
closed by rubber caps. The solution thus out of contact 
with air was heated for two hours and the viscosity 
determined.*'* 


Times of efflux in seconds. 


i Fine hard i Plantation 
j Para. . Para. Ceara. 

Before heating . 87 | 125 ! 318 

After heating. 27 i 44 ; 06 


Rubber solutions therefore on heating diminish con¬ 
siderably in viscosity, apart from any oxidation which the 
caoutchouc may undergo. 

Considering the magnitude of the change it is also 
difficult to believe that it is due to the separation of adven¬ 
titious insoluble particles which have passed through the 
filter. 

The phenomenon seems most easily explained by 
assuming that rubber in solution tends to undergo a physical 
change, the so-called “ depolymerisation.” slowly at 
ordinary temjieraturcft, hut much more rapidly as the 
tem|H>rature rises. 

The rate of diminution of viscosity also varies with 
the time of heating, being greatest at the commencement. 
This is shown in the following experiments whore tho 
viscosity was measured at regular half hour intervals. 

A was a solution of plantation Para rubber in toluene, 
heated under reflux on tin* water bath and protected from 
tho light 

B was a solution of Cadilloa rubber in xylene heated 
in boiling water and also protected from the light. 


Times of efflux in seconds. 
A. I B. 


Initial . I 800 

After heating 30 minutes . 1 60-5 

After heating 60 minutes . 1 41-5 

After heating 00 minutes . i 38-0 

After heating 120 minutes. ; 35-0 

After heating 150 minutes. 33 0 

After heating 180 minutes. 82-0 


160 

135 

124 

117 

110 

107 

104 


These results are shown graphically in Fig. VI. 

The change in viscosity appears to follow the law : 
x=a+hlogt 

(where x- diminution in viscosity in time t, 

a=diminution in the first time unit, 30 minutes, 
b=increment of diminution with time). 

For when the viscosity is plotted against the logarithmic 
value of the time straight lines are obtained (Fig. 
VII.). It is interesting that this relation is the, same 
as that given by Schwartz 27 botweon extensibility and 
time in hysteresis measurements, namely the increment of 
extension plotted against the logarithm of the number of the 
cycle is a straight line. 


* Anew resuira are not comparable amongst thenwelvea asi 
concentrations (undetermined) are obviously very different. 
Zeltsch. Chem. und Ind. Roll. 1 918, If, 193. 

• 7 The Electrician, 1910, 84, 586 and 62ft. 
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FIG.V. 



Fijf. V«A. Fine hard Para, H. Castilloa, 0. Funturrua. D. Planta 
Nation. 

A 1 Kino hard Para after 45 minutes crftpoinn in cold water. 

H l Castilloa after 45 minutes cropem* in cold wuter. 




This is not surprising seeing that both phenomena 
.-are the result of internal work performed on the rubber, 
fcut the point of interest is that Sehwartx found that when 
he examined various samples of rubber, and plotted the 
maximum extension per cyole against the logarithm of 
number of cyole, the rubbers arranged themselves in the 
order of their quality, the maximum extension with suc- 
•ooeding cyoles ming greatest in the ease of fine hard Para. 
It womd appear that the phenomenon is due to a property 
of rubber whioh persists not only in solution but also 
•throughout vulcanisation. 


Effect of Concentration on the Change in Visesiify. 

The following experiments show the relationship of 
change in visoosity to the concentration. 

Solutions of plantation Psra in commercial xylene 
at different concentrations were heated in small flasks 
(closed with corks) in a water bath maintained at a 
temperature of 80° C. The visoosity was determined at 
the commencement and at stated intervals with the 
following results:— 


Times of efflux. 


Jiutiul . 

fil-5 

73-0 

870 

104-5 

138-0 

187-0 

After 30 min... 

530 

620 

740 

80-5 

120-0 

1610 

After 1 hour..) 

51 0 

fiO-O 

700 

81-5 

111-5 

1480 

After 2 hours 

I 40-5 

570 

040 

73 5 

106-0 

132-0 

After 3 hours 
Concentration 

44 0 

56 0 

020 

090 

98-0 

124-5 

(gram* per 
100 ccm.) 

i 04 

0-48 

0-54 

| 0-00 

l 

0*73 

0-82 


The relation between these results is best Been in Fig. 
VIII.. where the times of outflow are plotted against the 
logarithmic value of time of hooting. 


FIG.V* 



Fuc. VIII. Blinwmg rate of diminution of viscosity St different 
concentrations (Plantation Para in xylene at BtP U.) 

Change in Viscosity of Rubber in different Solvents. 

The following experimental results show the change in 
viscosity of plantation Para in different solvents, when 
heated to 80° C. 


1 


Times of efflux. 




Purified 

Purified 

Commercial 

| 

benzene 

toluene 

xylene 


solutions. 

solutions. 

solutions. 

• 

I. 

11 . 

1 . i 

II. 

I. 

IL 

Initial . 

87 5 

75 0 

87 

84-5 

01 

87-0 


74 5 

07 0 

— 

■— 

00 

70-0 


72 5 

00-5 

77 , 

70-5 

61 

64-0 

After 3 hours.. 
Concentration 

72-0 

00-0 

73 | 

725 

57 

00-0 

(grams per 

100 c.c.) 

0-43 

„ 

0-40 

0-42 

0-44 

0-50 

0-51 


It is noteworthy that the change is more marked in 
the case of xylene solutions than in the oase of the bensene 
and toluene solutions. In purified toluene solutions the 
diminution in viscosity appears less than in commercial 
toluene (of. the results on p. 450) though this may be 
explained by the fact that toluene solutions on the water- 
bath will attain a higher temperature than 80° C. A 
similar difference is observed between solutions in pore 
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wto I L*T d J <;lutio “. in ^ 90 f * 1 oent - benzol" on the 
water bath, as is seen in the following result* 


Times of efflux. 
J Pure benzene. j 


Initial . 

After heating 1 hour ' ’ ’' ‘ 

After heating 2 hours.. 

tonoentration (grams per jfKj 
ecm.j . 



X mLTr, ™, UB, \T y . , " crcaB cd diminution in viscosity 

two S&E in r e *«»«• wa* dw*dhSi 

xylene wan added, and ffLfod 


Times of efflux. 


_I 


. Pure benzene 

Pure benzene. • \ o-r>% oi 

xylene. 


Initial . 

After 1 hour . 
Alter 2 hours 


71 5 

#5 

63 


71-5 

til 

58 


soivenT ‘ >y Schllilw, tz, of working with pure 
Chang, in viscosity of different rubbers in soluti n 

wal tek™ a<, th b iT»l. d, ’ n ',' f ° r <h ° rubbt ™ examined'. Care 
was used throughout y lno “a™ 1 sample of xylene | 

a^atSi^trS^jS"? *r i 


nhw “ the,e ““to “ q“t« different from that 
Obtamed when comparing the viaooaity of rubber solution* 
hlhflT c ™° ent 1 r » t !°™. xU the Hovea rubbers showing 
H h p^ b " pt ’ ranta « e diminution in viscosity than the othef 

The explanation of the change in viscosity of rubber 
solutions depends on the one hand on tho nature of 
E ty r T th ® ° ther h “ d on the structure of the 

ssyjtaSia.3 s.se s *ssa a 

condition 08 a ° Iu ] i0n ” ia a n>™ or less ag^^i 
"‘ th .* tond en c y to de-aggregate or "T^oly. 
S '.b Bm> tho b, « h viscosity of rubber solu- 

d“wlt,d It W ( pre80 u °!u rge a W rc « ttteB ' which are 
viscosity of ir f ’, an i1 th ° Pn rc °ntage diminution in 
rf^n^SfoTS t i rubbors ,m heating will be a measure 
Wot Pr°l’ ortll ’ n la rg« aggregates in tho solution. Tho 
larger the aggregates the more heterogenous the ■■ solu- 

Wnt ' ncf i t th , e of staining absolutely con- 

lT r, U ^Hh rthU . 1 , nlt ;l Vi “ C08iti< * of «*'“tionJ oven 
oi the same rubber and of tho same concentration unless 

Thn° r u 8 “ nd0r absolutely uniform conditions. 
toKZTV* * d°-aggregation ” is not limited 
,-f. , r al T . tternstein has shown that when rubbor 

Th tithan fhf. b % n T f ‘ b ° ™ C0Bi ‘:>’ ot tbo “ohition 
r r i ‘ o h ? 8olut,on of tho initial rubber. 
1C"® 2 ? b out do-aggregation ” in the same way. 
due to o u d hysteresis of vulcanised rubber is probably 
due to de-aggregation," for it follows the same law 
“"“e theoretical justification for sup,,os’ 
n « .“ iat thc diminution in viscosity which a robber 

imTOrtant , W g<)0? °,T. hcati ?. g indi “t™ at any rate one 
c3mh? fi V? h ° H uallt >’ of mhbor, for one might 
conclude from .Schwartz results that although durimr 

cafod‘uW mtxmg the rubber may heeome "de-aggro® 

M^he jthn hetfor rubbersdonotdosotothe same oxtoit 
kdter r ?,n rU ^ k ' r “ 0r ‘hat- during vuieanisation, tho 
better rubbers return to a higher state of aggregation. 



Time of efflux In 



seconds. 



i 


Pcrcentanc 


-- 

- — -- — 

diminution. 

--- 

Before. 

| After. 

, 

Fine hard Para 

1 

1 103 

111 

v 105 

46 I 

46 5 

48 J 

57 

Plantation Pura 

Fine hard Para which 

fl08 
. ion 
' 115 

68 "1 

65 } 

72 J 

27 

had been ertped 45 
minutes In the cold 

118 

81 

80 

Funtumia. 

ri04 
i ioi 

MOO 

78-1 

70 \ 

81 * 

26—80 

Caitilloa . 

/ m 

80-5) 

780 r 



1107 

28 

Cesra. j 

118 

M 

S3 


Manchester Section. 

Mec/mg held at the Municipal School of Technology, on 
indsiy, April 24M, 1<JU. 

MS. JUI.1US iiObnkr in T!1E chaie 

A CONTRIBUTION TO THE HISTORY np nv mv,i 
WITH SPECIAL REFERENCE TO SCOTLAND.**’ 
j BY ■’nuns ui'HNEii, M.sc, tech., p.r.c, 

! Dveinnt finst « ‘he History of 

I 

of the *?•> Mr - R hys Jenkfoa 

| g^A'wrja.'asySi 

I T a new s ources of information whioh had thus to^e 



; ^‘hUJourear^v. * ms, pTSST - 

Which «SS y ha“w 0 < S C S„, tl ^l»^u bli “‘ J »a. folia 

attWado, the 
















Vol. XXXI1L, Ho. 0.] HUBNER—A CONTRIBUTION TO THE HISTORY OF DYEING. 


453 


investigated in order to present the history of dyeing 
in England in a complete form, soon forced the con- 
elusion upon me, that this part of the work, which I 
intend to prosecute, will of necessity extend beyond the 
scope of any paper. 

I, therefore, devoted in the first instance my attention 
to the history of dyeing in Scotland, which I hope to present 
in this paper in a fairly complete form. 

A large influx of Flemings into England occurred as 
early as the 12th century, and, enoouragod by Henry I., 
many went from England to Scotland. 12 

Chalmers informs us that from the beginning of the 
Scoto-Saxon Period “ Scotland . . . enjoyed the 
benefit of a domestic manufacture. Many of the new 
settlers in the towns during this time were named from 
the nature of their trades. Thus Ernulf the dyer , Amald 
the dyer and William the dyer were all burgesses of Perth 
during the reign of William the Lion,* and William tho 
dyer lived in Kelso during the same rcign.f 

Chalmers 9 proceeds t> state that “ her people manu¬ 
factured the wool of their flocks. Their woollen fabrics 
were regulated by tho assize of David 1. The charter 
of King William tho lion to Inverness speaks of cloth 
dyed and shorn, which should not be made without 
the borough, contrary to the assize of David. | The 
eonstitutio rwwi of Glasgow also speaks of cloth dyed and 
shorn. Much wool was howover exported. They manu¬ 
factured their own flax and their own leather, and Dyers 
and Goldsmiths were in every town.” 

Fordun informs us that David J. “ enrichod the ports 
of his kingdom with foreign merchandise, and to the 
wealth of his own land added the riches and luxuries of 
foreign nations; that ho changed its coarse stuffs for 
precious vestments and covered its ancinct nakedness 
with purple and fine linen.” 12 

We also find in a charter 11 of Philip Earl of Flanders, 
who fell at tho siege of Acre in 1191, that he granted 
the monks of Melrose a passage through his territories free 
of toll or cxaction.§ Tho brethren of Melrose, and also 
tho monks of Scone, took over the raw Scoteh wool from 
their monastery lands to tho woollen manufactories of 
Flanders, and their wool became widely known and much 
valued by the Flemish weavers. 

Of the craftB and occupations prosecuted in the burghs 
of tho 12th conturv, the old laws and form of procedure 
mention bakers, brewers (male and female), floshers, 
millers, fishers, tanners, skinners, shoemakers, dyers of 
cloth, inaltmakers, wine-taverners, tailors, saddlers and 
wool-combers. 8 During this century considerable atten¬ 
tion was paid to the promulgation of laws regulating 
the woollen manufacture of Scotland, and from these 
documents authentic information is obtained that dyeing 
was actually practised at this early period. Thus we find 
that a custom of Id. was imposed on each bundle of 
madder imported. 6 j| 

“ The I^avves and Constitvtions of Burghs, made bo 
King David tho first, at the new Castell, vpon the 
Water of Tyne,” contained the following regulations 
with regard to the buying of wool and cloth:—“ Ane 
•Stranger Merchand sovld buy from Burgessis.lf Na 
stranger marchand nor alienc may buy wool, hydea, nor 
other merchandise, or without borgh, bot fra ane 
burges;” 16 and no one but a burgess could buy wool 
to dye, or make or cut cloth 8 (**20). 

In the Acts of Parliament of ScotIand®+f we find under 
“ makyn of cloth and littyn of woll,” that the dyeing 
of wool and the shearing of cloth was also confined to 
burgesses:—“ Na man bot burges sail by woll to lytt 
na clathe to mak ne schere.” 

During the 12th century “ tho mercantile classes became 
wealthier and more important; the handicraftsmen 
became more and more confined to the poor and the 
unfree. The merchant-guild made the practice of oertain 


• Chart. Balmer. 25—7. 
t Chart. Kelso, 2. 
t Wight on Elections, p. 411. 

S National Manuscripts of Scotland, Vol. I., 48. 

II C. I. MS. 

II Chap. 16, Iae. 4, pari. 4, c. 41; Ian. 6, pari. 12. c. 152. 

** Leges Quatuor Borgorura, c. 20, I. 380. 
tt The Chalmeriane Air, SUt. Wllfa., c. 85, 15. *75, II. 


trades a ground of exclusion from the fraternity.”* This 
was by no means confined to Sootland, because we find 
that Dutch, German and Belgian Guild Statutes ordain 
that no one with “ dirty hands,” or with “ blue nails,” 
should be a guild brother. 

The latter prohibition no doubt refers particularly to 
woad dyers. 

Among a few other trades in Scotland, dyers arc specially 
referred to in ohapter 04. I. 351,® in which it is set forth 
that they must not put thoir hands into the woad if they 
belong to the guild. “ Of thaim that may nooht be in the 
gylde. It is to wyt that no thir lytstar . . may be 
wythin the fredome of the gylde but gif he sal sorsuer 
to do that craft wyth his awno propir handis bot wyth 
servandis undir hym.” 

This law was rigorously enforced. We find in the 
“ Articuli Inquirendi ”* that it was “ to be inquired 
be secret inquisition, and punished be* tho law . . . 
Give Litsters, or Sowters, quha are brother of the Gild 
vses their offices with their proper hands . . . and of 
Litstcr Burgesses quha puts their hands in the wadd.” 

A burgess was not allowed to work outside the burgh 
as long as there was work to be obtained within the 
burgh. This is especially set forth as regards wool- 
combers. 1 “Of Kemesters. Gif the Kemcster passe 
forth of the burgh a landwart, there to worke, and to 
vse their offices, hauand sufficient worke to occupio them 
within burgh ; they sould be taken and imprisoned.” 

Special attention was also paid to the weavers who 
evidently had been accused of various offences which were 
considered against the interest of the burgesses:— 
“ Wobstcrs 18 ! sould bo challenged, that they make 


wak and donke, casting vpon it washe, vrinc, and other 
thingoB to cause it weight, and thereby halding a great 
quantitio of it to themselves. 3). They take ovill and 
rotten zarne, and puttes it in the wob for haisfc.” 

It is doubtful whether trades such as dyeing, weaving, 
shearing, etc., were at that time practised by the Scotch 
inhabitants in the burghs, because wo find that the popula¬ 
tion was a very mixed one as far as nationality was con¬ 
cerned. When Edward I. made his progress north 
to receivo the submission of the burghs, tho names of the 
burghers were largely English and Flemish, and a grant 
of Earl David, brother of William tho Lion, in conveying 
lands, addressed it “omnibus probis hominibus totius 
terrac suae, Francis, Anglis, Flamingis et Scottis.” 12 

During the reign of William tho Lion, Dundee had nine 
incorporated trades ; among those aro mentioned weavers 
and iullers, but not the dyers. 7 

In the Assize of Weights and Measures 6 mention is 
made of woad, madder and dyed wool in the following 
entry:—“Of waide.” “And gyf ony schyp cum wytt 
walde he sal gyf for ilk frael at the entre twenty and twa 
penniiS and at the furth passyng twenty five penniis 
and for ilk mesure that is callyt a sottyng (a weight in 
Orkney, containing 24 marks) a half penny, ana swa 
for ilk frael remaynand in the burgh of strange mannys 
vnsauld atoure the feste of Sancfc Mertyn it sal gyf auchten 
penniiB for the retrefc wardis,” and further “ of a foume 
of madyr or wauld or wauld on a hors Id. Of a byrthing 
of *madyr or walde to sel a halfpenny ” and “ of a staen 
of lyttyt wol a half penny.” 

Among the different burghs, Aberdeen played a 
most prominent part and valuable information as 
regards the early history of industries is to be found in 
its Records, 7 On the 12th February, 1222, Alexander II. 
granted a charter to AberdeenI likewise grant 
to tho same, my burgesses of Aberdeen, that they have 
their Merchant Guild, tho waulkers and weavers being 
excluded. ... I likewise strictly forbid any one 
dwelling outwith my burgh Aberdeen within the Sheriffdom 
of Aberdeen to make or cause to make cloth, dyed or 
shorn, within the Sheriffdom of Aberdeen, savo my bur¬ 
gesses of Aberdeen who are of the Merchant Guild. . . . 


• Chap. 109. 
t Chap. 25. 

j I. 670, Appeadlx HI. 
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I strictly forbid anyone within the Sheriffdom of Aberdeen 
to make cloth, dyed or shorn, on pain of ray full forfeiture. 
If however, any person's dyed or shorn cloth shall be found 
made in despite of this protection, I command ray Sheriffs 
to seize the cloth, and to do therewith as was the custom 
in the time of King David my great-grandfather.” 

An exception to fullers and weavers is also made in a 
charter granted by Alexander II. to Perth and Stirling. 
Edward I. attempted the same exclusion in London, 
Winchester, Marlborough, Oxford and Beverley. From 
this one may trace the first instances of the longstanding 
conflict between the more plebeian crafts and the more 
wealthy merchant burgesses. In all countries, the 
weavers and their fellow craftsmen, the fullers and dyers, 
were the first to make their existence known as a combined 
body, and it is thus interesting to note that in Scotland 
as far back as the 12th century they were socially men¬ 
tioned in a charter excluding them from the same privi¬ 
leges as the Merchant Ouild. 

The Burgh Laws, as regards the manufacture of cloth, 
seem to have l>ocn fairly uniform throughout Scotland 
because we find** that according to the constitvlio nova, 
41 no one could have a malt-kill without the burgh of 
Glasgow ... no one without the burgh could make 
any cloth, either dyed or shorn.” 

No manufactured articles seem to have lieen exported 
from Scotland during the 13th century liecause we are 
informed 12 that “ before the War of Independence the 
chief articles of export, apjiear to have been hides, wool 
and salted tish. From a very early list of goods brought 
to Bruges from various countries Scottish exports at 
that time would appear to have consisted of “iainnes, 
euir, fromaige et sui.”f 

Towards the conclusion of the Scoto-Saxon period, the 
Flemings had placed a commercial factory at Berwick-on- 
Tweed,f and a commercial treaty with the court of 
Flanders during the year 1297 (Edward T.) stipulated 
that the Flemings should have free and secure trade in 
Scotland. *§ 

The author has not been able to obtain much authentic 
information as regards dyeing and dyers during the 
14th century. 

In 1340 1W we find according to the Exchequer Rolls 
that, a dyer “ Stephen Tinctor ” was Provost of Banff, 
whilst 1 ! a dyer “ Ralph Tinctor ” was one of the collectors 
of the new custom ol the burgh of Linlithgow. 

Chalmers* informs us with regard to Berwickshire, 
that, “in this shire, like every other, there must have 
always been a domestic manufacture for private uses. 
In 1371 there existed a fulling mill at Lauder, which 
had perha}>s como down from the Morvillos of the 12th 
century and was certainly forfeited by their representatives, 
Alan Ije-Zuche and John Baliol.^j 

Some information about the various guilds 7 during 
the 15th century may be gathered from records dealing 
with the custom of presenting miracle pluys at. certain 
church festivals. Bain informs us that these plays 
formed an important feature during the 15th century. 
Nearly every huge city had its own company of j»er- 
formers, generally composed of the various trade corpora¬ 
tions. In Aberdeen, as early as 1444), a leader was 
appointed, called Abl»ot of Bon-Aeeord, to conduct the 
play of Halyblndc. Two years after his appointment 
an edict was issued, calling on the craftsmen to appear 
annually at ” the offerand of Our Lady ” at Candlemas :— 
“ The Littistaris sal fynd, The Empriour and twa Doctouris 
and alsmony honest© Squiares as thai may. . . . The 
Wobstaris and Walkares sal fynd, Symion and his dis¬ 
ciples. . . 

In the I’lxchoquer Rolls, 10 ** under Aberdeen, we find 
reference to a dyer (1416) —Alexander tinctor Burgess of 
Aberdeen, in connection with wool of the kSheriffdora of 


* Chart. Glasgow, 28 of 1242. 

t Kstanic de Hrtlge, I.. p. 19. According to the editor of Han- 
•lsctiw UrkuadenbQoh, tnfa probably dates from the last third of 
the 18th century. Haoaisches Crkundeobuch, ili., p. 419. 
t Lord Halloa’s An., 1. 23fi. 

| Ryaw's Feed., I. 740. 

|| Vol. I., p. 82. 

J Robertson's Index, 92, Pari. Rer. 

VoL IV., p. 248. 


Banff and another one in 1448 10 * with regard to an allow¬ 
ance for expenses “ in the pursuance and dyeing (tincture) 
of woollen and linen garments for a play before the King.” 

When the crafts began to assume a position of import¬ 
ance in the burghs, the Legislation took more particular 
cognisance of them and for their better organisation and 
“ conduction,” the second Parliament of James I., held 
at Perth, jmssed an Act on 12th Maroh, 1424, in which 
the wcavern but not the dyers were included. 7 

In the Edinburgh Records, 18th May, 1451, “ one Rede, 
a dyer, was admitted a burgess as in right of his father 
and he gave wine and spioes.” 8 
| About the middle of the 15th oentury the exportation of 
wool and linen cloth was prohibited by Parliament. 
Thus under 16 “ Crimes Qvhilk arc nether capitall, nor 
pocvniall bot are punished be ane vther paine, as be 
eachoit of moveable glides, or vther wayes ” among 
! l * Forbidden gvdes, the Paine of transmitting of the samin, 

I and ane catalogue thereof . . . woolf . . . and 

| Lmning claith,”J and further restrictions were imposed 
upon merchants in regard to the selling of tapistry, silk 
and wood, etc., in the following act:—“ Na persons 
dwelland outwith burrowes, vse ony merchandice, nor 
tain . . . silkis . . . wadd 1 ^ . . . 

A Statute of .lames II.. passed Oth March, 1457, declared 
it to be “ sene sjioodfnl that lit be; oryit. up and vsyt as it, 
was wont to be, and that na litster be draper, nothir to 
by olaytht., nor yet tholyt to sell, vnder the payne of 
eschct tiiairof.” 

In 1475 13 the “ Websters ” of Edinburgh petitioned the 
i (’ommon Council to “erect them into a Society.” Their 
request was granted. 

I James III. granted two Charters of the Oth November, 
j 1482, to Edinburgh which contained among other 
I valuable privileges “to take Custom of several Sorts of 
Merchandise at iheir Port of Ijeith.” Among the articles 
specified we find :~For one Tun of Wad . . . 13s. 4d., 
For a Pack of Wad ... Is. 0d., For a Pack of 
Cloth . . . Os. 8d. 

During the 15th century the trade between Scotland 
and the Netherlands was already of considerable import¬ 
ance and in order to further encourage it “ the Scots 
were allowed to send (doth of any measure to be dyed in 
Flanders and to be taken back to their country, but no 
cloth at all was to bo sold there. 11 (1469.) The state of 
affairs cannot be more fittingly described than in 
Davidson’B words in “ The Scottish Staple at Veere.” 12 

Scotland lias in the Convention of the Royal Burghs, 
for many centuries the governing authority in all matters 
of trade and commerce, “ the oldest existing representative 
body in Europe,” and in the Staple, the organisation 
of foreign trade, Scotland maintained in full force until 
the end of the eighteenth, and endeavoured to revive 
in the 19th oentury, an institution to which in other 
countries parallels can be found only in the middle ages. 

The first “ Conservator of the Privileges of the Scotch 
Nation in the Netherlands ” was Andrew Halyburton 
and some valuable information has been obtained from 
his Ledger. 8 This Innes describes as 41 our oldest extant 
Jjedger or merchants’ account book.” This book has 
beon in the General Register House at Edinburgh for a 
long time. Jt is a thick folio, beautifully preserved in its 
original dark leather landing, and l aving the back 
strengthened with bands ana parchment thongs, very 
much in the style of modern account books. Nearly 
all the entries are written bv Halyburton himself. Each 
account is solemnly preceded* by the names of “ Jhesus,” 
and the money, where not otherwise expressed, is in the 
common currency of the Netherlands and counted in 
pounds, li; shillings, s; and groats, g. Halyburton’* 
residence was probably Middleburgh, a place of much 
importance to traders, during the period covered by the 
Ledger, i.f. 1462 to 1503. i 

The following extracts have been selected as parti¬ 
cularly suited to convey some idea of the iirices, the 
quality and quantity of merchandise sent by Halyburton 

• Vol. V., 318. ~~ ~~~ 

t 9, part. 7, c. 113 ; pari. 10 c. 15 ; pad. 15 c. 250. 

I Jsc. 6, pari. 4, c. 59. 

f Jsc. 4, part 0, c. 84. 
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to Scotland aa well m of those exported from Scotland 
to Holland. “ Item in Aprvll anno 94, bocht in Bery 
befcwix Lorens and me a stole welwat blak lang 30$, pris 
•of the ell 11 b. 8 g. Som, 171i. 15 b. lOg.” “ li. 12. Anno 
$4 in Sohir Thomas Todis schip. for a ton of Vaid lyk as 
he sellis the laif.” “ Item the 14 day of November anno 
95, bocht in Medylburgh ... 6 barellis of saip, 

ilk barrel] cost 14 b." 

In 90 “ 3 ton of waid, ilk ton 8li.” “ In Dysem* 
her anno 96 . . . bocht in Bery . . . and 
schepit ... a kark of alom, cost 38 b.,” whilst 
“ in Dys: ember anno 08 ... a cark of aim cost 
•58s.” 

Under “ Jhcsus Anno 98, in Fcwirzer ” we find “ a pip 
of wad, cost with the costis 31i. 15s. 10g.” 

A Scottish dyer had evidently visited Halyburton, 
because in 97 (October) he sends “ Andro Elphvastonne 
to Aberdeen in Wyllykin Lychtharnes with And* Lyfcstar ” 
some old French crowns. 

In August 98 he sont to Andro Cullan “ a bayll of inadir 
weand 850 li. the C. cost 8s. 4g., ”... bocht in 
Hand warp.” 

Under “ Aprvll anno 99 ” there are two entries, “Item 
paid for 2 ball ’ of mader in Hand warp 13li. 2s. 8g.,” 
and “ Item for ij ton of waid 151i.” 

The prices paid for English white cloth and for scouring, 
•dyeing and shearing the same, are given under “ the 26 
day off .Tun anno 99 in Medylburgh ” in an account with 
Alexander JLawder :—“ Item jwiid for hyiu for the quarter 
■off a stek of iij Ingill quhifc . . . 21i. 10s. Item for 
redyn’ of it. or it was lyttit, ilk ell tig.. 11 ell 5s. 6d. Item 
.for lettyn off iij ell rossat and viij ell of blak, ilk ell 12g. 
Item for sehoryn eft(ir) the lyttin, ilk ell ijg. Item 3 ell 
off canvas to pak in, 9g. Som of thir 11 ell with costis 
•31i. 9s. lg.” 

On the 10th of .1 uly 99 he “ bocht in Medvlburch . . . 
a pyp of waid, cost the furat bymg 31i. 15s.” and in October 
a “ pyp of wad, cost . . . 3li. 158.,” for which the 
“ oncostis ” amounted to 10g., whilst in September 98 
tie said . . . a town of waid for 71i. 15 h.” A “pyp” 
seems therefore to have been equal to half a ton. 

VVoad had evidently become much cheawr in 1502, 
because Halyburton sold “ a tone oil vaid nor to pay at 
Mech(el)mos in the Haiulwarp mercat for vij li.” 

In March of the same year we find the account for 
•dyeing a piece of cloth red :—“ Item lyttyt a stek of quhit 
of his. ml, the quhilk cost 4g. the ell, haldand 35 ell.” 
It was dyed in ‘ Medylburgh.” 

The following arc names and prii es of some of the 
cloths imported and exported by Halyburton :— 

11 ellis off elaith, blak, price of the ell 17 stuns— 
Sum 30s. 2g. 

5 ell of Rowanis clath—lli. 

Half a Btck of bron cost—31i. 5s. 

A stek gren chamlet—20s. 

A stek tauy—26s. 

Paid in Handwarp for 11 oil’ of Engllis clath for to mak 
fcis son a gon—4s. 8g. 

The entry made in November 1496 shows that some 
■cloth called forrest cloth was sent from Scotland and sold 
in Holland :—“ Item racauit . . . out of the Bamyn 
whip ... a pak of (elaith) forest. Item said a stek 
ther of in Brugis for 12 gret the ell, haldis 32 ellis. Som 
32s. Item said a othir stek for 9s. dosain, haldand 35. 
Som of that stek, 26s. 3g. Item said the ramanand to 
C-ornollis Classon for 5s. the (dozen), with 6 ellis to bat, 
haldis 57 dtesyn ellis.” From this we may conclude that 
the cloth, probably linen not woollen, must have been 
■coarse and that it had to be sold at a low price. Cloth 
called “ Scottis gray ” was sold at about the same price. 

A stek of ItyBsylljs blak, cost 91i. 15s. 

A stek of rownd holland 44 clath, cost 14g. elk ell. 
Som 21i. lls. 4g. 

3 stekis of lynnyn clath, haldand 125 ellis, price of the 
ell 6g. Som 3li. 2s. 0g. 

0 stekis say, 3 red, 3 gren, cost 23s. the stek. Som 61i. 18s. 

3 ellis oramysse sattyn, ilk ell cost 17s. Som 21i. Us. 

According to Maitland 13 the Fullers olaimed that “ the 
Members of this Company of Walters, from a Petition 
presented to the Common Council of Edinburgh in the 


year 1500 (20th August), are of opinion that their Craft 
was incorporated before that Period; nay vory soon after 
the Foundation of the City.” Maitiand does not believe 
that a company had been formed at this early date but 
that possibly regulations existed for Masters and Journey* 
men of this Craft. 

The following clauses in the Charter granted to the 
fullers are of interest:—“ That eaoh Member of the Com¬ 
pany, before ho begin Business on his own Account, 
tie examined by four Masters of the Trade, concerning his 
Qualifications in his Art, to prevent People’s being imposed 
on by ignorant Persons; and if approved of, to pay 
the &um of Five (frowns Scottish to the Corporation 
as upsett Money.” In this we find a striking resemblance 
to tne laws in Germany concerning apprentices in early 
times. “ That each Person, at his entering on Business 
for himself, be worth three Puir of Sheers, and of Ability 
to j»ay for one Stock of white Cloth, whtreby he might 
be in a Condition to make good Damages to those who 
imploy him.” No mention being made of shearers in this 
clause, we may presume that the fuller also did the shearing 
whilst the term “ one Stock,” no doubt refers to milling 
stocks, i.e., the fuller had to possess sufficient capital 
to pay, if necessary for the contents of one stock. 

“ Whatever Person of the Craft be found working with 
cards in the Country, shall, for every such Offence, forfeit 
the Sum of Fifteen Shillings Scottish Money, to be equally 
divided between the work of St. Giles’ Church, the afore mid 
Altar, and the Informer.” Evidently fullers who were 
burgesses were not allowed to exercise their trade outside 
the burgh. “ Working with cards ” no doubt refers to the 
use of teasels. 

“ And as the County Wakers and Sheermen receive 
much Work from Edinburgh, without contributing 
to the great Expense ... all Unfreemen who are 
imployed in this way, shall weekly pay one Penny each, 
towards the Support of the said Altar.” 

In Aberdeen, according to Bain, 7 “ the litstera formed 
themselves into a society about as early as any other body 
of craftsmen in the town. In 1501 their Deacon was 
presented to the Council to be sworn, and to have his 
election confirmed ; but it does not apjiear that they over 
applied for a Seal of Cause, as was done by the other crjfts 
about this jieriod. On the contrary the dyers s em to 
have held aloof from the rest of tne craftsmen and at 
times claimed an equality with the merchant burgesses, 
an oquality which however was never acknowledged by 
the merchants or craftsmen. When the question of 

f irocedure was rife at times of religious pageants, the 
itsters frequently claimed a superior place, but in 1546 
they were definitely instructed to furnish their banner 
and take part in the Corpus Christi and Candlemas pro¬ 
cession along with the rest of the craftsmen. On 25th 
June 154fi “ the haill litstaris of this burgh chesit Alexander 
Frcsser, litstar, their dekyne.” 

A statute regulating the order in which the craftsmen 
had to walk in the procession was given in 1501 (January 
30th). The “ flessons ” were first, the “ barbouris ” second, 
11th came the “ waitaris,” 12th the “litstaris,” 13th the 
“ wobstaris,” the procession finishing with the black¬ 
smiths and hammermen. It was further ordained that 
“ the craftismen sal furnys the Pageants ; the cordinaris, 
the' Messing ; wobetaris and wolcaris, Syrneon ; . . . 

the litstaris, the Emperor. 

This order did not give satisfaction to the skinners. 
They rebelled and in a now regulation issued 28fch May 
1507 we find that “ nixt thame the tailvoris, efter thame 
the vobstaris, valcaris and litstaris togidder.” Aocording 
to this new regulation the orafts had to furnish 
“ litstaris Sanct Nicholcss wobstoris walcaris And bonefc 
makaris Sanct John.” 

An important change in the character of these displays 
took place in 1508, when the Abbot and Prior gave place 
to “Robyne Huyd and Lirile Johnne,” but the order 
of precedence as regards the craftsmen remained the 
same. 

The contribution paid by a craftsman to his craft was 
very small because we are informed that it consisted 
of “ quarter pennies.” ... 
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From a charter 18 granted to the Bonnet-Makers of 
Edinburgh on the 31st March, 1530, it appears that they 
were united with the Fraternity of “ Waken ” and 
“ Sheermen.” “ The Bonnet-Makers in Edinburgh by 
the great Use of Hats, were reduced to so low a Condition, 
that they were neither able to support their Families, 
or the Expense of their Company, without the assistance 
of another Trade being annexed to them ; wherefore by 
Consent of the Fraternity of Litsters or Dyers, they 
applied to the Common Council of the City to have the 
said Craft united to them.* 

The following paragraphs taken from the Charter 
granted are of interest:—“ 1). Incorporation of the 
Bonnet-Makers and the Litsters, Burgesses of this City.” 
This is followed by elaborate instructions as regards the 
election of “ Deacons,” etc. “ 5). The Counsell, be 
thir Presents, in all Tyrac comeing, prohibits and dis¬ 
charges all Litsters whateomover, except the pen ons above 
named, who are Freemen Litsters of this Oittie, to cxcrce 
and profess the said Trade and Airt of litting and dyeing 
within this Ciltic, unless they lie admitted Freemen of the 
said Incorporation be the fore said Persones, present Litsters, 
and ther Sueoessours that shall bo lawfullic admitted 
Freemen of the said Incorporation, with Advice and 
Consent of the said Bonnet-Makers to take Tryall of the 
Sufficiency of tho Worke and Cullour dyed and litted 
bv any of the intrant Freemen of the Baid Incorporation 
of the Litsters that shall heiraftor be admitted, and td make 
Acts and Statuts amongst themselves for improveing of the 
Baid Airt, conformc to the foresaid Act of Parliament 
in favour of the Liteters.” 

That tho Bonnet-Makers did not confine themselves to 
the making of bonnets onlv hut that they also practised 
dyeing is shown in the following paragraph :—“ 6 ). It is 
stated and ordained conforme to the foresaid Agreement, 
that the Bonnet-Makers and ther Successors, shall in no 
Wayes incroach upon tho Airt of litting of (’loathes and 
Stuffs, which is only proper to he dyed, litted and drest 
by the Litsters ; and that non of the said Freemen Litsters, 
. . . shall medic with, nor incroach upon the making 
and dyeing of Bonnets, Nightcaps, or any other things 
that they bcin in use to work and dye. ...” 

“ 7. The Council statu ts and ordains, that, in no Tyme 
coracing, any Ulster shall have Liberty to excrce the Airt 
of Litting and Dyeing within this Clitic or Priviledges 
thcrof, hut such as are actuall Dyers anti Litsters, Burgess 
of Edinburgh at present, or have been already bound 
Prentices, and are booked in the Dean of (Jild s Books 
as Liteters; and those shall be obliged, before they can 
cxerce ther Art, to byde Tryall as to ther Qualifications, 
before they be actually admitted to the Exercise of the 
said Airt. . . 

“ 8 . That no other Persones in any Tyme comeing 
are to be admitted Freemen of the said Incorporation, 
us Liteters, wer they never so weill qualified, unless they 
serve a Freeman Litster of the said Corporation for five 
years at leist. . . . unless he bo a Freeman's Son, or 
marie a Freeman’s Daughter of the said Incorporation of 
Litsters.” Provision was however made in the Charter 
so that merchants were not prevented from importing 
“ any Cloaths, Stuffs, Stockings, or any other Wair in use 
to be dyed from any forraigno Cuntrie, of whatsomever 
Dye or Collour ... or what else is in Use to be (Jyed 
or litted within this Kindom . . 

“10. It is declared, that no Persone whatsomever, have 
Liberty to sett up a Lithousc in any of the Suburbs of the 
good Town ... or exerce the said Airt of Litting or 
Dying. ...” 

Some further provision is made in 11, that people may 
send out cloth to be dyed and that they are allowed 
to bring it back into the citty “ as they have been in use 
to do.” 

In 1540® 19 f an Act of Parliament was passed dealing 
with “ Drawaris of Claithe,” with dyers of false colours 
and with “ FI aland Claith.” “ It is Statute and Ordainit 
anent drawers of claith and litstars of fals colours that 
in every borough there be a qualified man chosen to seal 
all doth and he shall have for his labour of every steik 

• 1084, Coun. Regist. vol. xxxl., t. 120. 


seling XII d. t and if any drawer of cloth be apprehended 
that one half to be our Sovereign Lord esohewM and the 
other half to tho borough and the said drawer within 
borough for the first fault to tyne their freedom for year 
and day and for the seoond fault for ever and also of them 
outside the borough * dingand calk oresche or flaland 
claith ’ that the same be eschewed and those holding to 
refund ‘ scait,’ to the owners and if the said sealer be found 
culpable sealing insufficient coloured or ‘ drawin ’ cloth 
he to tyne his freedom and to be punished in his person 
and goods.” 

The drawing of cloth was no doubt a stretching opera¬ 
tion in order to lengthen the cloth and to make the 
measurement more than it ought to be. In a poem, 
entitled “ A Concise Poem on . . . Shepton Mallet,”* 
the various stages of the manufacture of woollen 
cloth are explained, tho drawing of cloth is however 
described os mending of cloth which had been torn in the 
manufacture. 

“ The Drawer last, that many faults doth hide 

(Whom merchant nor the weaver can abide) 

Yet is he one in most clothes stops more holos 

Then there be stairs to the top ol Paul's.'’ 

Other illegal practices were apparently employed 
for thickening cloth, so as to make it appear of a better 
texture than it really possessed; they are mentioned in 
tho same act under “ dingand calk cresehe or flaland (or 
cardand) claith.” According to Jamieson, 19 dingand 
means beaten or knocked about; calk corresponds to 
chalk; cresche to greasy and flaland either beaten with 
a flail or some similar instrument or cardand the applica¬ 
tion of cards or teasels in order to improve the surface 
of the cloth. Whilst some of theso expressions may be 
applied to the treatment which woollen piece goods 
may have undergone, it might also lie suggested 
that flaland and calk had reference to the treat¬ 
ment of linen cloth. A picture of a bleach field, in 
the Encyclopedic Mcthodique, Diderot and d'Alembert 
(1791), clearly shows men in the act of beating rolls of 
linen doth with a kind of flail, prior to washing it in 
the river. This was no doubt done in order to remove 
impurities, ami may have been the forerunner of the 
washing stocks. 

The Edinburgh Records 12 f show that in 154(5 John 
Gaittis, an Englishman, obtained a licence to “ brew 
saip,” but he was only allowed to sell it to freemen of the 
borough and in wholesale. Regulations were also issuedj 
in the same year for the manner in which strangers should 
sell to freemen of the town:—“ Silkis and elayth to be 
sawld in haill steiks . . . item mader to he sawld 
in polks ; item allum to he sawld in cark. . . .” 

In 1552 an Act of Parliament 14 was passed limiting 
the number of coloured cloths to “ scarlet, red, crimson, 
murray, pink, brown, black, green, yellow, orange, tawny, 
russet, marble, grey, sadnew colour, asemer, watchett, 
sheep's colour, lion colour, motley, or iron grey.” In the 
reign of William and Mary, the list was extended by the 
following additions :—Violet, azure, friar’s grey, crane, 
purple, and old medley. 

In order to defend the city in 1558 13 § the Crafts of 
Edinburgh each agreed to furnish a number of men, 
among these the weavers sent 13 masters and 13 men, 
tho walkers 28 masters and 15 men. 

In 1564 18 the litsters and weavers were again accused 
of fraudulent practices. “ The Utsters, in Conjunction 
with the Weavers and Wakers, having committed great 
Frauds in their respective Occupations, to the great 
Hurt, and almost Ruin of the Woolen Manufactures.” 
New Regulations were, therefore, issued by the Town 
Council of Edinburgh. “The Liteters of this Citie, 
. . . voluntarily appeared before the said Council,” 
and gave an undertaking to act in accordance with 
the regulations,|| an abstract of which follows :—“ That 


* By Richard Watte; printed In The Young Man’s Looking 
Glass, in 1641. English Industries in the Middle Ages. Salx- 
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thay now nane of thame, in ony Tyme owning, nil lit ony 
of CtiUor of Jfiwfer it Vittoit, Frenoh Gray, or 
Russatis, with Brissell or Uraoll, nor lit ony Blakia with 
Cuppruss, Gallia, AllorbarkiB, or sicklike fals Cullora, 
hot the aamyn to be littit with Mader, Almc, Glow, 
and sic trew Cullore aa has bene, and is uait amongia 
Men of Honeatie, Experience, and glide Concienoe of the 
said Craft, under the Pane of Fire Fund for the Brat Fait, 
Ten I*uBd the next Fait, to be diaponit to the common 
Workis; and, the third and laat Fait, to bo baneiat the 
Toun and Fredomo thairof for over. And sa oft aa sail 
happin ony of the saidis Bittisteris or utheria of that 
Ocoupatioun. or taking that Craft upon thame, to spill 
in tliair Defalt, the Claith or Woole gevin the thamo to lit, 
to pay to the Awiner tho uttermaist Availl and Pryoe 
that the samyn wald gif, in caco it wer pcrfitolie, com- 
pleitlie and sufficiently wrouoht and littit, provyding 
the spilt Claith and Well be gevin to the Bittisteris Spillaris 
thairof, the uttermost Availl, as said is, boand payit." 

The next paragraph deals with the stamping of dyed 
cloth “ that thair bo made ane Stamp, and the Tounis 
Arms thairupon, quhilks sail be given in keiping to ane 
honest, trow sworno Nichtboure, of Experience in making 
and colouring of Claith.” Tho Stamper had to stamp 
each piece of cloth made in the burgh, and for his trouble 
he received “ twa l’cnnies aUanerlie ” for each piece. 

The “ Stamp-koiper ” had to be ready at all times 
to stamp the cloth, “ and gif it happyns tihe said Stamp- 
keipor to stamp ony Maher of Claith, not sufficiently 
eouerit, to pay Five Pnnd for evorie Fait, . . . and 
to be puneist in his Bodie at the Will and Plesouro of 
the Provost, Baillies and Counsale for the Tyme. And 
farder, That na Mancr of Man no Woman within this 
Burgh, take upoune thame the Ocoupatioun of Bitting 
bot sic ns bo Burgesses and Bremen and before their 
Admissioun, that they mak thair Assay of Colouris, 
and deliver the samyn to tho Provost ... of this 
Burgh, and thay to call in before thame the honest Nichl- 
bourcs, with the said Oversear, and tak thair Jugement 
of tho Wordyness of the said Assaygevar, and of the 
Justnes of the Colourc, under tho Pane of baneishing of 
the Toon.” 

The law made in 1457 n * “ Bit to be cried np and used 
as before,” and the " article for exporting and importing 
country lit,” were remitted to a commission in 15fi7 6 f 
ami in J5Kl fi J. 

On the 23rd September, 1069'. when the guilds had to 
elect their new “ Counsale for the Yeir to cum,” we find 
that the occupation of tho dyer was still considered a 

rude ” one, beoause " na eordineris nor littistaris, nor 
vtheris of Bic rude occupatioun, aucht to bo vpon the 
oounsale/'g 

A curious complaint 1 was made at Holyrood House 
ou the 13 th of February, 1081, by Claude le Biemcro, Fader 
Petsone-Petir Bursier, Stevin Solgo, merchandis of Pareis, 
Peter Thomas and other merchants“ The personis aboue- 
written having laidnit at Burdeaux, in tho monoth of Maii 
last wes, the nowmer of ane thowsand ane hundrcth and 
fourc seoir ballis of ward, ... in the schippis callit 
Feperaneo of Oieron (and others) ... to have 
bene transports to the partis of Kowan in France, Antwerp 
and Middleburgh in Flandirs and Zeland, the said sohippis 
were interceptit in the wav be oertane Soottis pyrattis 
. . . and brocht in bo thame to the raid of Kirkcud- 
bricht, quhair they sauld and diaponit the saidis guidis, 
for the raaist part, to the liegis of this realmo . . . 
tho said James Craig . . . was Bent for recovery 
of the said waid.” He recovered howevor only ” to the 
nowmer of thre hundrcth and fiftie bollis waid.” 

Tho following regulations as regards apprentices were 
issued in Edinburgh in 1583 :**“ If any Man be an 
Prenteis heirefter, and not put in the said Buik, his 
Prenteiship sail be to him of nae Effect. Alswa, be 
reasone evrie Industrie is not of lyk Valour and Substance, 
it is dedairit, what ilk Rank or Degrie of Prenteisses 
sail pay." It is here stated that there were fourteen 

• C. 9, II. 4D. 

t Jacobi VI., c. », HI., 80b. 

t C. «, III., 214b. _ , „ 

] C.R, VoL IV., fol 240, Extracts C.B., VoL HI* f. Ml 


Crafts, and among these “ The Prenteis to an Wobster, 
Waker . . bad to pay “ at his Entrie, Ten Shillings, 
and for his Upsett, Fvftie Shillings.” 

In the yesr 1587 the “ Act in favour of the craftismen 
ffemygis was paasod.”** “That is to say the said 
craftismen sail remane w'in this realme for tho apace 
of fyve voiris at the leist after the dait heirof and salbring 
within this realme the nowmer of XXX personis of 
wabstoris walkaris and sie vboris as may wirk and pforme 
the said work as aisua ane litstair or mafor fitting and 
perfitting of their said warkis and . . . Sail mak 
and pfitc ye steikis and poecos of warkis aeeording as the 
samin ar or hes bene maid in tlanderis holland or Ingland 
kepand tenth breid and fynos conform to the rule.” 

In the same year an act was also passed for “ regulation 
of Flemish wohsters, waulkers, and litsters and the appoint* 
ment of an overseer of their work,”*t and in 1597®t 
it was forbidden to bring any more craftsmen into the 
country for the working of wool. 

The’importation of English cloth was considered the 
cause of the unemployment of women, and in order to 
remedy this tho Convention of Burghs prohibited in 1578 
tho import of suoh cloth§:—“ Beoause the samyn is ane 
greit hurt to the realme, and is the oocasion of monv 
vagabond wemon to pas ydill thairin for laik of woll, 
laubouring and making of olayth.” 

This prohibition was endorsed in I597 12 in the following 
words:—“ Tho samo claith haveand onlie for the maist 
parte ane outwardo shaw, wantand tho substance and 
stronth quhylk oftymes it appoiris to have.”|| 
in dyeing during the period extending from 1580 to 1618. 

“ The Inventair of tho guidis and geir doliverit furth 
of the sohip callit the Thomas of Dundee 8 (August 1591) " 
enumerates all tho materials which the ship oontained, 
and among these wo find“ ane barrel!, with ane punsioun 
of mader, all woyand, with treis pokis and towis, ii 1 lxxxxiiii 
stane Soottis weeht." Then follows a statement that 
many of the goods hod boon spoiled by water and were, 
therefore, sold by auction. Tho madder contained in the 
said inventory “ being watt with sey wattcr, wes thooht 
to bo in point of tinsaill, ... the said provost, 
bailies, and council had caused Patrik Durhame, and 
William Newtoun, 1 listaris,' burgeSBca of tho said burgh, 
to value the samo: who had declared upon their con¬ 
science that tho samo could lie of no use for their occupa¬ 
tion, and therefore they oould not say what it was worth.” 

Another ship with a cargo of madder gave cause for the 
following complaint 1 “ Anthony Briegora master of tho 
ship 1 Tho Great Jonas of Dantzig ’ complained about 
goods belonging to Ferdinand Grand Duke of Tusoany 
having been taken from his ship when it was driven by 
stress of weather into the harbour of Gritingne Viage 
in Shetland in the sp ing of 1591; the ship was boarded by 
Jarmirus Unfrcii, governor of the island and others and they 
demanded in the king's name a surrender of all the 
‘ papistical ’ goods.” 

From a detailed account 12 given hy Fynes Moryson, 
a student of Peterhouso, in 1598, it is seen that the 
quality of cloth made in Sootland at tho time was poor, 
because he informs us that “ the Eastern Soots carry into 
Franoe coarso cloathos both linnen and woollen, which 
bo narrow and shrinkle in the wotting." 

Tpe Shipping List of Dundee 11 provides another source 
from whioh valuable information may be obtained as 
regards the imports into Sootland of materials employed 

In order to present the matter in a ooncise form, in 
oase each only the date of the arrival of the ship and 
that special part of the cargo whioh it germain to our 
snbjeot, will be given. 

“ Sexto Deoembris Anno I) n 1580 ... in 
Sanders ane ball of mader.” 

“ Nono die mensis Januarij 1580 ... fra burdeanx 
oonteanand fyftio anoht twnnis . . . vad.” 

“ Undeoimo Jenuarij 1580 ... fra burdeanx 
, . . thrie seoir and thrie twnnis and ane half . ■ . 
waid.” 
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In January, February and March of 1583 “ raaldir, 
malder, madcr, taid, and waid ” are again among the 
goods imported. 

The cargo of a ship coining from “ Danskenc ” in 
August 1588 contained dyestuffs and dyed linen:— 

“ v lastis lit . . . xvj lastis lit lvnt . . . xv 
lastis lit for lynt.” 

In January 1588 a large quantity of waid and a small 
quantity of “ mavdr ” and in February a special kind 
of woad under the name of “ sma waid ” are imported 
whilst, in March and then up to December 1589 we find 
numerous entries of “ gaid.” 

The second volume of the Shipping List begins in March, 
1612 and imports of woad under the name of “ way id ” 
are found frequently up to 1614. 

The cargo of a ship which arrived in Mav, 1614, is of 
special interest beacuso it contains alum, 'Brazil wood, 
starch, madder and soap :—“ tua builes of mader . . . 

thric twno of alme . . . tua hundreth weeht. brisscll 

. . . tua last of seip . . . ane trie of stiff eng.” 

An old account book in which the entries extend 
over the period between 1587 and 1630 “The Compt j 
Bmk of David Wodderburne Merchant of Dundee,”* 7 is 
another source of valuable information. The following ! 
extracts have been taken from it. On one occasion I 
Wedderburne sent cloth to Rouen to be dyed “ fyn 
searlit to be my lassis weylecottiz.” In February, 1591. I 
a commission was given to Peter Man to sell ono last, of ; 
herring and to expend the money received “ on lynt ' 
hattis-with velnit about the browis on 2 st-ikis fusteonis 1 
of trym eollonris and the remanent, on stainings.” On ; 
May 7th, 1610, “.Send with Alexander Broun teyl/.cour ^ 
to Londoun xij ellis narrow blew clayth Item 7 ellis bred , 
blew elayth thikit. to be littit. violat And lies send with him 
19 spynellis of yarn lyning Ilk spyneli cost me 28s. to sell 
it and to pay the lit.” An account for bleaching of Imen j 
ih entered under 44 Primo June 94 Send with William Ker i 
of Rossy four /do /small lyning to bleitsche. Item /2/ I 
Tuilden to hleitsehe reeeavit. . . . Item xv ellis • 
smal lyning to hleitsehe All markit with netteis mark. | 
Item -4 elnis eln bred smal lyning markit all blak silk j 
with red silk to bleitsche except ane with red,” and on 
12th January, 1614, 14 Send with Alison to Bloitseho in 
Petkerro Item xxij ells lyning to bleitsche payit Issobell j 
(’okhum 3 lib. thftir for . . . Item the. sarkis yit ‘ 

bleitsehing reeeavit and payit 8s. therfor.” 

As regards prices paid for dyeing wool we find the I 
following entries: — 44 xv August 91 Reeeavit . . . j 
Item x s. Item v lib. Item vj lib. xvj s. ij d. for woll | 
lifting is 7 VX 18 lib. ij d. Item reeeavit 30 d. restis xx 
lib and I am awin yow for half a stane of woll lifting quhilk 
T have payit . . 44 3 October 1591 All the former 

obligation^ payit. and all thingis comp tit betwix us allowit 
and payit Except xx lib quhilk the said Henry is awin 
me and 1 awin him for the lifting of half a stane blew woll 
lifting.” 

The name of a dyer is mentioned under 44 xxv February 
96. All compt-is betwix David Melvill litHte.r and me 
is eomptit and all payit and I gef him a pynt of wyn.” 

Another reference to a dyer and dyeing is found under 
December 7, 96, when Wedderburne gave “ James Lindsay 
bister 51ib. . . . David Melvill a pronies to lit for 
wryttis at. Witsonday nixt. . . . David Melvill lit 
conforme to his present and Ivj lib.” From the foregoing 
we may take it that Wedderburne not only sent the 
cloth to be dyed but he also supplied Melvill the dyer 
with the necessary dyestuffs. 

Scotch linen cloth was exported to Spain on 3rd of 
October. The quantity was however small, amount¬ 
ing to about 113 “ellis” usually “eln bred,” the prices 
ranging from 7s. to 24s. “ the eln.” In addition 42 yards 
of “half lyning ” at from 5s. to 6s. 8d. per yard. The 
latter material probably consisted of linen and wool or 
hemp. 

Although the accounts prove beyond doubt that some 
of the cloth was dyed in Scotland, special colours, for 
the dyeing of which high prices had to be paid, were 
sent to France. Thus on the 21st December, 1613, 
were sent “ with Robert Auchinlek to Deip or Rwen 4 


ellis 6 quarter bred blew clayth to be Littit of a said 
and grave cullour the exemple I preasit it on his com- 
missione and hes gifin him xij s Stirling to pay thairfor.” 

It seems rather curious that the pieces sent had already 
been dvod blue and one may, therefore, presume that the- 
Scottish dyer was unable to obtain the particular shade 
required. 

On August 20th, 1590, another quantity of linen cloth* 
both bleached and unbleached, was sent abroad and 
instructions were given to buy for half the money received 
for it 44 gude vaid and to be send hame on the Falcon Or 
utherwayis gif he cum hame the hie way Haill on vaicJ 
of the best sort 4 KX 7 lib. 12s.” 

Cloth to be dyed scarlet was sent to London in 1621, 

“ with James Annand in Dauid Oorffttis crcar to 
London 4 ellis a half sowin quarter bred qubit clayth 
to littit to 1)0 my wyf and Magdalen Weyllcottis skarlett.” 

A few of the many entries of prices of woolk-n and linen- 
cloths which Wedderburne bought in fairly large quantities- 
and which he retailed in Scotland will show the cost of 
these articles:—bred clayt-h . . . 9s. 6d. the eln ; 

narrow clayth ... 4s. 3d. the eln; small lyning 
. . . 6s. the eln. 

The Trades House of (Uasgow, established in 1605, 
consisted of 56 members, and was composed of the deacon- 
convener anil collector, with deputies from each of the 
fourteen incorporated trades ; the dyers at that time- 
being still joined to the bonnet-makers. Whilst tho 
weavers had the right, to send four representatives, the. 
Bonnet-makers and dyers were only allowed to send two. 18 

In 44 The letter of Giklry ” given “ At tin* Burgh of 
Glasgow, the 6th Feb. 1605 years ” it is stated in Clause 24 
that “ it shall not be leasome to a single burgess, who 
enters hereafter, to be burgess, anil becomes not a gild- 
brother, to tapp any silk, or silk-work, ... no 
lawns or cambricks, nor stuffs above twenty shillings 
per ell, . . . not to tapp hemp . . . waid, 
grain, indego, nor any other kind of litt.” 18 

In the same year King James VI. tiireatened to take the 
control of tho Flemish weavers out of the hands of the 
burghs. The burghs preferred to live 14 chcitly by thair 
negot.iatioun.” is. by trading, and they went so far as to 
assert, that they had suffered loss by the manufacture 
of cloth.i* 

The following entry under “ 6 Aprilie anno Domim 
1610” in the 44 Liber Seerety Kigclcy,’* 3 refers to the 
import of indigo, azure, starch and soap, and in it encourage¬ 
ment. is given to the manufacture of these articles in 
Scotland. “ Ane letter maid making mention that ourc 
souvrane lord considderung the gret sommes of money 
that from tyme to t.yme are wasted bestowed upon lndigi> 
and Azure to mix or stiffing and upon soap for washing 
of cloathis within his highness kiiigdome of Scotland 
which being brocht from lorane nations are sold to tho 
Lieges at gret rates and pryces albeit their irmcht be als 
good (or rather better) made within the same and sold: 
cheajM'r. Therefore his majesty having due regard' 
to the common wealth of the said realm proffitt and 
comodity of the Lieges within the same ordaineth a 
letter ... to Johno Nasmyth Chvrurgino to his 
majesty, granting to him by himself his servants and 
others in nis name full liberty and privilege to make and 
cause to be made the said Indigo and azure, hard and 
soft and soaps for washing of cloaths of such colours and 
quantities as they shall hold lit and expedient and to sell tho 
same at there pleasure in time coming during the whole- 
space years and terms of 21 years next after tho date 
hereof with power to the said Johno Nasmyth and his 
foresaids during the said space in case they shall happen 
to make more of the said Indigo, Azure and. Soap than 
may conveniently serve his highness lieges to carry and 
transport the same out of the kingdom . . . during 
the space of all making of the said soap, azure and indigo- 
hard or soft of any colour.” In the manuscript the 
“hajd and soft” refers to indigo, whilst it would 1 
naturally suggest itself as referring to the manufacture- 
of soap. 

Dyed English cloth was frequently smuggled into tho * 
country. ^On March 15th, 1609, the searchers found and. 
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seit«d “ within a chalmer of the dwelling house of Stewart 
. threttenen wobis of Inglishe doath of divers 
colloaris.” 1 . . . 

Among “ the goods brocht in within tho burgh 0 / Ayr 
betwix 1617 and 1621 ”* wo find “ Imported from 
Flanderis in the ‘ Flower da lice ’ of Ayr . . . from 
Campveir in the ‘ Gift of God 1 ... lit (new lit and 
orchard lit),” whilst in the Customs on imports on the 
south side of the Forth, “ briasel,” alum and blue 
medoun veyade ” are mention'd. 

Innes 2 informs us that Customs tables, such as the 
Assisa dc Tolloneis and the Chapters do Custuma Portuum* 
existed in the twelfth century. A table which however 
is more complete was decided upon in a Convention 
of Estates held at Dundee in May 1597. The prices given 
in these tables are of secondary value only, but thov give 
us complete information as regards the articles of 
commerce in that time. The tallies arc entitled “ Inuarde 
Custumes The Waluatioun and prices of meehandries 
brocht within this realme Quhairof xij d. for ilk Pund 
of the price thairof suld be taken wp in name of custume. 
22. Maij 1597.” Among tho articles enumerated wc 
find 

Brissell the j - wecht thairof 
Claith serg an 1 steming the eln thairof .. 

Stiffine callit Amedoue the stane thairof 


xv li. 
v li. 
xl 8. 

A much more complete list of articles of import and 
export is however given in the Tariff or Table of Hates 
of Custom, and Valuation of Merchandises, settled by 
Royal Warrant, in 1612. 2 Among the exports are found 
articles such as Brazil wood. From this we must conclude 
that many of tho export duties are rather transit dues 
and not common customs of export. Some idea of the 
number of entries may be formed when it is stated that 
220 different medicinal and chemical substances, among 
which “ Mummia V is naturally not absent, are mentioned 
Tho following is a list of a few of the articles of interest • 
The customs to be paid arc fixed at “ tuelf pennys for 
every pundis worth,” but as regards the valuation of the 
different articles it is difficult to Hay definitely as to 
whether it is in pounds Scots or Sterling. 

Imports. 

Alloinc rough the hundreth weght 
Plume the pound weght, 

Anncill of Barbarie. for litsteris the pound weght 
Copperas Krone the hundreth weulit 
white the pound weglit 
<'art.ham uk wid the pound weght 
Flory the pound weght 
Cum lack the iK>und weght 
Mtraholanes the pound weght 
Mirabolanes eondltcd the pound weght 
Mummia the pound weght. 

Saunders reld alias stock the i c weght 
Turmcrlek the pound weght- 
Vltriohim Homanum the, pound weght 
Calles the hundreth weght 
Crane powder the pound weght 

of Civile in bemis and Crane of Portu¬ 
gal! or Rota the pound weght. 

Indieoe of Turkie and of the West Indcis or Bitch 
Indleoo the pound weght 
Lyme for litsters the barrell 
Litt callit orchard litt the barrell 
Litmus for litsters the hundreth weght 
Mader the hundreth weght 
Orchall for palnterls the hundreth weght 
Haip of the low cuntrcyls tho barrell xlll 
of Castile or Venice the hundreth weght 
Shears for walker Is the pair 
Hhoomak or blacking tho hundreth weght 
Smalt ,b or blow stifling the pound weght 
Walked* earth the hundretn weght 
Woad land grenc woad or stra wocl the tun 
called contenlng tuentic hundreth weght 
Woad Tholoune woad t.l*o pok 
called English woad the hundreth weght 
WoadnettisTor litsteris the hundreth weght 
Woode Brissile or Pcrnando buckwode the 

hundreth weght , , _ xxllu II. 

called Fuatlck or blew Bristol! the hundreth 

weght V1 

Of the great variety of cloths only a few can b© men* 
tioned here:— 

• Acta Pari. Scot., Vol. I., aad'Wettee. 


viit II. 

Viil H. 
xviii s. 

Hi li. 

Hi] h. 

Vlll 8. 

xxliil 
xil 8. 
xij s. 

XX 1. 

\Hj «. 
xlvili II. 
xxilli «. 

Vl 8, 
x\lv s. 
iiii 11. 

xl 8. 

US li. 
xl «. 
xll 11. 

Vl ll. 

Xli 11. 
xii 11. 

li. vi b. vill d. 
xx 11. 

Ill 11. 
vill li. 
iiii s. 
xl 8. 

Bxx 

XXX li. 
vl 11. 
vi IL 


Bottanoe or peeeis of finning fitted blew the pelce xl 1 . 

Buckram of Germany ... the peloe ill 1). 

of Frenche making the dozen peccs xviii 11. 

Calico oopboord efaithis the pelce xl f. 

Claith of the seal], searge of Floren*, 
claith of John Nleoll and counter 
fute aearge of Florcim the eln v li. 

Clothe Skarlett cloth the eln x If. 

of Broad English claith the eln vl li. 

woll Denshire cartage* the peice xxilli 11. 

called Pcnuystone freiac the eln xl 8. 

Cotton" freUe the eln XX 8. 

Kelt callit Kendul Kelt the eln xfiie. fill d. 

Among " Fusteans ” are found :— 

Auwterdaine Holland or Dutch 15 ells xvl 11. 

BarremlHanes Milan Culen and wcaxell the peice xvi 11. 

.Twines ttic pelce lx li. 

Naples fustennes tripe or velurc plane 15 ella xx II. 

UrograM** trailed Lilies worsett and inoocadoes the 

narrow pcice xli 11. 

Other kinds came from England and from Flanders. 

In addition to the above, thirty-nine different kinds of 
linen cloth are rated, such as 

Canves 100 elnii l*xx 

Spruce xxviil finis vl 11. 

Callk-oe fyne the pelce v It. 

Cambriek 1:1 ells x I. 

Lawnes 12 ells xl li. 

Iteiunsk, Boord clothing of Holland the ein iiii li., etc. 

“ Claith of the seal ” no doubt denotes that the cloth 
had been dyed in fast colours and we find only in the 
ease of ** YVluotts ” made of silk another reference to 
fast and loose colours 

" Veluotts "—of all cullouris oute of grane tile 

el In , x li. 

Right crymoslno or purple in graync the due xvi li. 

Figured of all eollouris out of graync the cine x 11. 

Klgored ryght cryinosin or purple in graync 

the dn , 41 , xvi 11* 

Cloth called wollen cloth and plading of Scottish 

making the dn xx 8. 

t’ompared with the list, of imports, that of the exports i* 
very small. Under doth there is only one entry 

Wollen hois maid In Leith wynd and other places 

o! this kingdom l* JH IL 

Worsct. hoi* the hundreth J*lxxx 11. 

Sayes of Scottish making the peico nil li. 

Woll curycd out of the cuntrey vpoun licence 

the stanc weght vl li. xiil 8. liild. 

Varne ealled Scottis finning yarne transportit 

vpoun licence the hundreth weght lxxx li. 

In 1617* JohnnoHammiltoun,“ littiatair in tlieCowgait,” 
w»s convicted for shooting. James Hereof, “ litstcr," 
burgess of Edinburgh, is mentioned in connection with a 
suit against ifir James Homo of Broxmouth, knight, 
who owed the dyer some money; and Patrik Broun, 
assisted by Johnno Wilsoim, littiatair in Haddingtoun, 
rescued a rebel and “ convcyit him in at ane chalmer 
and oute at ane back dure.” In 1620, Alexander Find- 
later, “littister,” was convicted for assault. These facts 
are mentioned in order to show that all the names of 
these dyers aro of (Scottish origin, in contradistinction 
to the fact that at a similar period in England most of the 
names of dyers are of foreign origin. 

Charles I. in 1610 granted privileges to Nathaniel 
lldwart for a soap manufactory at Leith*, and in 1621 1 
(4th July, Edinburgh) at a Meeting of the Committee 
of Council it is stated with regard to the soap made at 
Leith “ anent the soape maid be Mr, Nathanaell Uddart, 
and having fund his greeno soaiie to be as goodo and 
sufficient as the soape of that kynd broght frome Flanderis, 
... the baillis of Edinburgh ” shall try the soap- 
twice or three times a year. Black soap being evidently 
employed at the time in bleach work*, Udwart is advised 
to manufacture this also“ Anhaira* it he* bene objeotit 
aganis the reatrante of importaticun of foreyne soape that 
m some pairtis of tbo West Cuntrey, especially about* 
Loiohquhinyeaugh [Lochwinnook), the blaitcheing of 
cloathe is commonelie maid with blak soap.” 

Bremner 14 informs us that the earliest indication 
of the manufacture of wool in Galaahicls occurs in a 
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oharter, dated 1622. In it we find “ waulkraills ” men¬ 
tioned. The population numbered about 400, the bulk 
of the people were “ mailin’ men ” of whom probably 
enough enjoined to their labour on their “ orofta" the arts of 
dyeing and weaving the produce of the cottagers’ spinning 
wheel. 

I think it is safe to presume that the question of water 
pollution by dye-house effluents received serious con¬ 
sideration for the first time in Aberdeen in June 1632 A *. 

“ Anont the supplication presentit to the Lords of Secreit 
Counsol! be the provost, bailleis and oounsell of the burgh 
of Aberdein makand mentioun, that whore they having 
takin to thair considoratioun the great nocessittie whorein 
thair toon stood throw want of pure and cleane water 
and how that the water wherewith thair toun wes served 
come from ane little loeho at the side of thair toun whilk 
is so filthie defyled and corrupted not onelio by gutters 
daylie running in the loches but alsua by the litsters who 
washo all thair cloathes in the said loche . . 

The Burgh Records of Peeblos (272) inform us that 
in 1033 the Magistrates of Peebles, anticipating the 
polioy of tho trustees of the linen manufacture nearly 
a oentury later, resolved to have spinning regularly taught 
to children of burgesses by a qualified mistress, 10 and 
in 1641 °f an Act set forth :—“ In every shire a school 
to bo erected, to which each Parish shall send one or more 
boys to be apprenticed for Heven years to learn cloth 
making.” These may be considered as the first attempts 
to establish technical schools for Bpinning and weaving 
in Scotland. 

The shrinking of linen cloth in bleaching caused the 
passingof anActof Parliament in 1641 0 (Caroli 1.). “ Lining 
cloth is become ane of the pryrne commodities of this 
kingdomo whereby many |>eoplc arc put to worko and 
money is brought within the same VVich pairtly throughe 
the deeoet vsed by the blcichores in lymeing therof and 
pairtly by the wneertanties of tho breadth Is lyklie 
to come in contempt abroudo to tho great prejudice 
of this kingdomo ... no makeres of Lining cloath 
nor no otheres whatsoever present to merket . . . 
make or sell any lining cloath of the pryee of ten shillingis 
the elne or above of lea breadeth than ane el no.” 

The following Acts of Parliament indicate the 
strong desire on the part of the Government of Scot¬ 
land to establish and to foster the dyeing industry. 

1641. 4 (c 100. v. 412) Litsters wares may be imported 
custom free for fifteen years by those who erect manu¬ 
factories. 

1041. 4 (e. 272. VII. 252) 3 oz. of bullion silver xiid. 
fync to bo brought to the mint for each cwt. of indigo 
exported. 

1G01 4 . (c. 272. VII. 253) 2 oz. of bullion to be brought 
to the mint for each cwt. of new lit exported. 2 oz. of 
bullion to be brought to the mint for each cwt. of madder 
exported and 2 oz for each 3 cwt. of fat madder 
exported. 

1663°. (c. 52. VII. 465) Individuals or societies estab¬ 
lishing manufactories are empowered to seize beggars, 
vagabonds and idle persons, and employ them in their 
works. 

1669® (VII. 560 a) Every thousand weight of madder 
imported to be liable in 5 oz. bullion as oustom. 

In 1672 4 (c. 5. VIII. 63 b) “ the wholesale trade and the 
importation of wald ” and other materials for dyeing was 
confined to the royal burghs, and in tho same year* (VIII. 
App. 23 b.) James Lockhart of Cleghorne petitioned for 
liberty to establish a manufactory of alum. 

A recommendation to the Magistrates of Edinburgh, 
to incorporate the dyers with some other trade, or else 
to make them an incorporation by themselves, was made 
in 1681 4 {, and isotted as “Act of Reooramendation 
in favor of the LRoters of Edinburgh,” as follows 
“ a Petition by William Phin and John Smibert for them¬ 
selves and in name and behalf of the haill Litsters freemen 
Burgesses within the Burgh of Edinburgh . . . peti¬ 
tioners having been at a very great and considerable 
expense in setting up of work-houses fiats presses and other 

• Fol. 164. a sad b. 
t V. 667, b. 

} C. 144, VIII., 365. 


requisite for the due and perfect exercise of their trade 
of Lifting, and having attained to that perfection in their 
Trade that all Colours oswoill plaino as ingrained are dyed, 
and the Cloath and Stuffs pressed and stamped aswsill 
by them as they are or oan be either in England firance 
or Holland Nevertheless the Petitioners are exceedingly 
discouraged and prejudged by severall ignorant persons, 
who without due knowledge or experience of the said 
Trade, take upon them to keep privat Litthouses And 
who doe lykways abuse the Leiges by insufficient work 
and Collours which doe immediately cast and staine.” 
They pray to cither include them “ with some Incor¬ 
porations or Deaconries of Trade or Grant them privilege 
to meet amongst themselves.” 

In “ The Account Book of Sir John Foulis of Ravelston.” 
which covers the period from 1671 to 1707*, reference 
j'h made to fulling mills under May 5, 1703 :—“ rooeaved 
of tho walkers of ye wester milne thor 1701 yeirs rent 
100"' k \ by Jannie Gray;” further under June 13, 
1705:—“1 have cleared w l deacon Crystieson for the 
3 yeirs taok-dewtie of tho wosterwakmilne,” and finally 
under 1 July, 1706: walkers of the east wakmilne, 

3 yeirs rent for s' 1 milno to whits.” 


Jn 1641 an Act of Parliament 0 was passed to oneourago 
tho production of fine clothf and factories were started at 
Bonnington, Ayr and New Mills near Haddington. None 
of these undertakings seems to have flourished, because 
skilled labour was difficult to obtain. In 1681, the Duke 
of York, afterwards James II., visited Scotland, and in 
order to encourage tho Scottish industries the Privy 
Council 0 ^ prohibited the importation and wearing of 
foreign manufactured goods. The Duke of York favoured 
a plan of establishing a manufactory for the production 
of fine cloth, and he “ invited and encouraged ” tho under¬ 
takers, some of whom were Englishmen of substance. 10 

This resulted in the foundation of the “ Scotti^Cloth 
Manufactory,” at New Mills, on May 10th, 1681. The 
chief promoter? of tho Company were Robert Blackwood, 
an Edinburgh merchant who was afterwards Master of the 
Merchant Company, and .Sir .Tames kStanficld. The 
latter had acquired projiertv near Haddington, then 
known as Newmills (now Amisfield), which formerly 
belonged to the local monastery, lie leased to tho 
Company his fulling mills, office-houses, etc. Some 
valuable information as regards cost of production, 
materials used and the management of the Company 
has been obtained from documents found amongst papers 
relating to the estate of Sir James Stanfield, and further 
from the minutes of the *’ managers,” the first part of 
which extends from 1681 to 1691, the second part from 
1701 to June, 1703. These have been edited by W. R. 
Scott for the Scottish History Society, from which publica¬ 
tion the following abstracts have been taken. 10 

The Company was managed by five officials call«*d 
“ managers,” corresponding to modern directors, the 
chairman was known as the “ praeses ” and tho manager 
of the works as “ master.” The people of Scotland 
soon expressed doubt as regards the wisdom of prohibiting 
the import of manufactured articles, especially when it was 
found that all the skilled labour had to bo imported at 
higher wages than those ruling in England. Against this 
it was urged that in order to sell homo-made broad cloth 
eventual v as cheaply as that made abroad, patriotio 
Scotsmen should be content with a cloth “ a little dear 
at first,” owing to the great cost of “ importing looms and 
procuring foreign workmen, besides the many losses and 
inconveniences attending beginners.” 

Whilst in October, 1681, only two looms were in opera¬ 
tion at New Mills, the numwr had inoreased to 27 in 
1683, and the manufacture of fine doth had by this 
time been firmly established. Military uniforms ^ere 
then Uginoiog to oome into vrgue in Scotland. The 
reasoft Kir this was very quaintly given in the following 


• Rev. A. W. Cornelius, Scottish History Society, 1894. 
t Vol. Yju p. 407. 

X Acts or the Privy Council. General Register House, Edin¬ 
burgh ; Acts of Parliament, Vol. VIII., p. 348; Acts for 
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words:—“ In order to distinguish sojers from other 
skulking and vagrant persons.”* 

The Company made every effort to secure the Govern* 
ment contract*, but the price demanded was much higher 
than had to be paid for English cloth ; the Government, 
therefore, gave special licences for the importation of 
cloth from England. Later on, the Company however 
had practically a monopoly of supplying cloth for the 
Army. In 1704 the export of wool from Sootland was 
again permitted, and when, after the Union , cloth was 
again freely imported into Scotland, some of the early 
manufacturers turned thoir attention to the production 
of inferior cloth. The New Mills Company however 
does not seem to have adapted itself to the changed cir¬ 
cumstances, and it was, therefore, wound up in 1713. 

In “ Documents relating to the Foundation of the 
Company ” we find a particular account of the work- 

E cople and necessary servants employed in a cloath 
[anufactory to keep 20 broad looms at work:— 


Per lib. 8cotts 
diem. 2 per lib. s. d. 
Men. week is 


For the dye house and mylno 
To a large new copper and a 
smaller for dyeing the wooll 
estimat 

To ano additional tenter for 
watring and dyeing the cloath 
Charges computed for oyll dying 
stuff And Allleant soap 0 lib. 
weight on each part cloath 332 
peoces is 


:0 10 : 0 : 0 

500 : 0 : 0 

80 : 0 : 0 

2988 : 0 : 0 


In the minutos (5) it is stated that “ George Home 
being ordered to look for a copper for dyeing, reports 
that the copper ho was ordered to inspect ryses in the 
bottome, and for doying it must be other wayes.” This 
being evidently unsatisfactory, Samuoll McCleland and 
Hugh*Blair are appointed “ to try whatt a coppor kettle 
will stand the pound weight in Holland, and to enquire 
here also how soon the two kettles oould be made.” But 
the prioe must have been too high, because (II) “as to 
the kettle its found considering the oharges that it is 
best to cause make itt heire, butt yett the said person 
to try againe, and however, to doiay the makeing till 
the master oome.” The order for making it is definitely 
given on July 15th, 1681, (12) “ Immediately to cause 
be made ready one copper of sixty gallon and one of 
thirty gallon and Bend them out. Two dying fatts, 
eaoh of them to be six foot high auhero of one to he made 
with one lead bottom auhioh a plummer is to make befor 
itt be bound with timber, the other to be made by the 
wright att New Mills. (13) For makeing these fatts 
is to be provided 10 wainscot of 10 foot in lenth; its 
to be considered thatt the fatts are to be 3 inches thiok. 
(14) Ane pomp of 11 foot long to be provided att Licth, 
and sent to New-Millns, for conveying water to the copers 
and fatts.” 

On August 15th, 1681, instructions were given that 
4 ‘ the dvhouse must be presently finished, that if the Lady 
and John Angly will not consent to givo us in the brew 
house in place of the inlardgement conditioned then that 
presently the inlargeing of itt to the 28 foot in lenth 
to be sett about, and if John Angly want money, that 
money be advanced on his recept thatt lights be made 
in itt.” 


That dyeing must have been considered a fairly simple 
operation by the directors is shown in a minute of 
August 24th, that “ it is to be considered what way 
blacks and reds may be dyed to save the charge of men* 
taineing a dyer.” 

The work produced by the dyor having evidently been 
of an unsatisfactory nature, it was “ ordered that directions 
be given to the master that care be taken that the next 
reds be a better brighter color.” \\ 

John Angly was written to on October nhMM 
the dyehouaer” and instructions were gif 
whatt a blew fatt can be made for 3} inches t l 
staff**, 5} foot deep, 5 foot brood in the bMtozn^ 
brod in the top,” M 

-- ft- 

5Sf- Privv Oouac., quoted by Chambers, Domestic Amuk 
of Sootland, Voi. H. p. 419. 


| On the 26th we first find mention of the dyer. “ Agreed 
with Robertt Young to goe out to New-Millns and make 
the blew fatt, we are to furnish all timber and he is to 
I have dayes wages as John Gibson dyer payes him and 
he is make her sufficient work.” 

The first entry as regards materials used in dyeing Is 
found under November 23 “ it is ordered Mr. Robert 

Blackwood with the first write to Gawin Lowrie anent the 
shoo-maok," an order being given at the same time that 1 
“ the master dey all Mr. Blackwoods stookena at 2s. 
sterling.” On December 30, instructions were given 
“ to write to London or Holland for oyle, teasels, argell, 
mathor and shoe mack,” and on January 4, 1682, ” to 
London for 200 lb. weight famiconnidigo . , . and 
100 more of Argali from Holland.” At a later date we 
find an order for Jamaioa Indigo, and presumably 
“ famiconnidigo ” means the same. 

On November 15th, there is an entry re some doth of 
“ Robert Blaokwood haveing had five ells dyed at New- 
Millns quhich he complains of as being damnified in the 
deying . . . they ordaino him get back h» doth 
without paying any thing for dyeing.” 

The dyer had evidently not been successful in dyeing 
silk in colours, booause on December 13, 1682, it was 
“ ordered thatt the next parcell of silk be all dyed att 
London except what is for black quhich is alsoe to be 
boylod off there as well as can be.” 

Amongst other materials, the following are ordered 
for the dyohouse on February 27, 1683:—“500 weight 
of fastiok, one hogshead of galls, 100 of oompeaoh wood 
to be bought here 200 weight matter.” 

That both loose wool and pieoes were dyed at the 
time is shown in another minute of the same date:— 

“ Mr. Spurrway present is advysed to forbear mixing 
ony stone grayes for ane months tyrae,” and he is also 
“ ordered to put in hand as much Spanish wool as be 
six peeceB of cloath for black or scarlett.” 

The names of two other dyers are mentioned in the 
minutes of March 29th, 1683, in which some of the directors 
are asked “ to agree with James Lamb anent the dyeing 
the scarlet cloth ” and “ to givo Preeoook dyer twodoten 
of silk stockens to dye blaok and are oontent to give 
ten pence sterling per pair for the dyeing them.” 

The price oharged for dyeing scarlet was about 4s. 2d. 
per pound (325) “ to pay James Lamb fyfety shilling 
Scotts for eaoh pound weight deying soarlet oloatn.” 

The minutes of 18th July, 1683, oontain some interesting 
information as regards “ ane accompt of the expense 
and prvoe of the severall cloath mad at the manufactory.” 
Aooordmg to this, four kinds of cloth were made, “a 
super fain cloath all Spanish, ... the secund sort 
Spanish half Inglisb, ... the threed all Inglish, 
... the fourt sort of common mixtours and whyt.” 
These cloths differed from oaoh other ohiefly with regard 
to the kind of wool used, and it will, therefore, be sufficient 
to givo ono of those acoounts, the values being in £ s. d. 
sterling. 

“ A super fain oloath all Spanish oosta as followeth :— 

70ib. lull Spanish wooll cost 20d. per pundlu 7 11 8 

For souring and d&ying At 3d. per lb. 0 17 6 

For spinning rekonlng 07 lb. at lOd. per lb. 2 15 10 

For piking scribbling and oyll 4d. per pund 10 3 

For warping boboning 2s. 0d. for listing Is. 6d. 0 4 0 

For wevelng 4fl ell row at 12d. per ell 2 0 0 

For burlling 12s. for woklng and sop 0s. for dressing 
and flnnishlng 2 18 0 

For wast and cords and whellls 0 03 0 

For proportion of sellorles 1 05 4 

19 07 7 

This nis will hold at leest 27 ell and will stand 14a. 4d. 
per ell” 

The oharges for dyeing and scouring are oertainly 
very low. In this oase probably the loose wool was dyed 
and used in mixtures with white for greys or other colours. 

Another oharge for dyeing piece goods is also remarkably 
low (363): “ to deliver to Gallowway whyte Garthoart, 
dayer at Leith, to be dayed and dressed at 3s. lOd. Soots 
per ell.” 

The managers discovered that the cost of dyeing 
had been calculated too low, beoanse on the 13th of 
May, 1684,'it is “ ordered that heirafter the aesterdeliver 
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noe dying stuffs to tho dyer for oloath untill it be 
first entered in the book, and that Mr. Marr may not 
forgett that at every time a not be given him therof 
shewing it is for dving cloath that we may know what the 
dyeing of every elf of cloath stands us . . . and what 
is given out for dying of wooll James Marr may have 
a tiokit therof that tne concerned may know how the 
dying stuff is consumed.” 

Both silk and worsted stockings were made at New 
Mills, and from two entries (466 and 467) some information 
is obtained as regards the different shades which had to be 
dyed. “ Take soe much of each of the light collours of 
silk os be three or four pairs of womans stockins and of 
such callers as are very currant and good as grein masarein, 
blew, hair oollour, gold and chirio collour one dozen of 
each sort 11 and “ orders all maner of collours of worset 
to be dyed presently as good reids, gold, hair, grein, buff 
and blew and what other collours Bnall be thought fit,” 
and further “ that white worsted may be prepared for 
working whyte worsted stookens quhioh is to be dyed 
blaok.” 

The first information regarding prices paid for dyeing 
materials is found in minute 482 of 4th June. 1684 :— 

1000 lb. crop mather £30 

300 lb. arRall about £00 

200 lb. potaHSCS about £6 

2 hilds of coperas about 40 stivers £4 

30 lb. cushe.nelll about 26a. sterling the lb. £3i) < 

200 lb. fuiwiek £00 16a. 

200 lb. fanandybuack 

Tho last item I suppose means Pernambuco wood, tho price 
of which is howevor not given. 

In minute 606 instructions are given to induce a dyer 
at Kinross to enter the services of tho Company:— 
“ That Joseph Young be desired to speak with tho dyer 
at Kinross to try his humor, character, pairts, knowledg, 
sobriety, how ho is imployod if ho would remove, and for 
what.” 

On 16th July, 1684, wo find the name of another dyer 
who had got into trouble concerning the price and results 
produced :—“ Haveing considered Mr. Cathcart accomptt 
lor dyeing and finds that the charges 4d. per ell for Gallo* 
ways whon it "is alledgod ther was but 3s. lOd. offered 
yet finding they are well dono they are content to allow 
him tho said four shillings Scotts (4d. sterling) provyding 
he doe all the rest he is now doeing to content and for 
the scarlet oloath he soyled in the dyeing apoints to 
give hime two ells of it to make a tryall for recovery of it 
and if he doe it to pay him as l^amb was payed, and if 
he doe it not, to pay hime his dye stuffs provydeing 
they do not exceed tne half of the sourne he charged in his 
acoompt quhioh is sixty-one lb 10s. Scots.” 

In minute 623 it is stated that the dyer at Kinross had 
been willing to ohange his position:—“ that Joseph 
Young write to the dyer at Kinross to come south that 
we may conclude with him,” and in 536 “ he writt to John 
Homo the covenants with John Bairns the dyer.” 

Although large auantities of soap were at the time 
imported into Scotland, the New Mills works seems to 
have made some of the soap required, because in minute 
666 it is stated “ that Perie the sopo boyler and Riohard 
Coin tho drawer be dealt with to take prentioes.” 

The following delivery of dyestuffs was made on tie 
29th of April, 1686:—“ordered Mr. Spurroway And 
James Marr to deliver to David Maxwell the following 
dye stuffs, allum, pottasshes, argali, coperas, gall, crop- 
mather, mull-mather, shoe-make, tarmanick, logwood, 
wood what of them they can spare . . . and this day 
considering the loss, trouble, and time is spent in weighing 
out to David Maxwell the dyeing stuffs in small by the 
mester and Mr. Marr therfor orders as is above written 
and that ane abliedgment be given to David Maxwell 
to take back what he leaves of the said dyeing stnffa at 
the expireing of his oontrack being not within twenty 
pounds weight, and that notwithstanding of reoeiveing 
them he Bhall have paymentt of the ono half of what he 
dyes and the other to go towards the payment of the 
dyeing stuffs.” 

The entry made on 5th September, 1686, is of special 
interest, because Indigo is definitely mentioned for the 
first time:—“ Orders the writteing for .*, , five 


hundred weight of logwood, ane hogshead of coperas 
. . . eight hundred weight of shoe-make, to writt to 
Holland for . . . fivetein pound of aqua fortis 
. . . and for the prioe of cusheneill and barbatas and 
Jamcca indigo.” 

On tho 3rd March, 1687, the prices to be paid for dyeing 
wool were arranged; David Maxwell had to be paid 
“ for mains two penoe per pound; for mixtures of all 
collours (in green only excepted) three penoe per pound, 
for woaded blacks three penoe per lb. and for ingreen 
collours twenty pence per pound.” These prioes must 
havo been in pence sterling, and “ ingreen " no dcubt 
has reference to ingrain. 

On the same day an order was plaoed for “ makeing 
ane wadd fatt about fifty gallones. 

The minutes of May 12th, 1687, inform us that Robert 
Dcbnam, junior, was to sort and also to dye all the wool 
which his father required, “ and for the well dying therof 
he is to havo as followeth viz.:— 

For maincs 2s. 6d. per Bcorc ) Troue 

For mixtures 3d. per pound ( pound 

For wadnd black not with indigo but wade 3d. per lb. ( of dyed 
For incrained collours 18d. per pound ) wooll. 

“ These are to be por pound so dyed as to hold in the 
milno, and if they fade he is to be brought upon rebate.” 

The dyoing of blacks must havo given trouble, on 
account of the Indigo- or Wood-bottom not having been 
dyed deep enough, because Maxwell is ordered “ anent 
fyno blacks viz. :—to make the best stall as deep ane 
blues ns is made in England for tho best blacks.” 

Later on it is ordered that Maxwell is to be also paid 
a better price for these blacks than had been arranged. 

On the 21st of June, 1687, the manufacture of “ whyte 
light deaths ” was discontinued, and ordors were given 
for tho “ dying of whyte searge that lying at Newmilns 
a scarlet.” 

It was agrood on the 2nd May, 1688, that Maxwell 
be paid “ fourteen pons per ell for quhich he oblidges 
himself to dye the nest and highest stall of England,” 
or the “fyno blacks.” and that ho should provide his 
own materials required for dyeing. 

Besides Maxwell, there were however at least two other 
dyers employed by the firm (minute 1111):—“Orders 
that what dye stuffs are to be written for heirafter that 
they bo bowght at Holland for Bix months time and at 
London for nyne monthes tymo and what dye stuffs are 
uj>on Mr. Maxwaal’s accompt be keeped distinett from 
the rest of the dye stuffs that are for Mr. Spurways and 
Dobnam's use.” 

The dyestuffs were evidently supplied by William 
Blackwood, because on 4th August, 1688, he presented 
an aooount for “ one hundred pound indigo and fifty 
pound coushoneill.” 

In the minutes of 22nd January, 1701, montion is 
made of wold :—“ To dosyre David Foullis to wryt to his 
father to send noe fullers earth and to hasten tho strae 
uald.” 

The dyers do not seem to have been over anxious to take 
anybody into their confidence or to acoept apprentices, 
for on April 8th, 1701, the directors deputed two of their 
number to go to the works and “ to treat and speake 
with the master of the work to prevaill with him to take 
apprentices to learne his art of dying.” 

Some information as regards dyeing and dyestuffs used in 
Kirkcudbright may be gathered from Chalmers®*. 
“ In Galloway they must always have manufactured the 
wool of their flocks into garments. At the end of the 
17th century, they even sold their surplus fabrics of wool 
to their less industrious neighbours.” This is also borne 
out by Symson who says that in 1684, the country people 
manufactured much more woollen doth than they wanted 
for their own use, and that they sold the surplus at the 
fairs of Wigton and other parts of the country, to those 
who could not supply themselves, t “ The woollen doth 
was manufactured from the raw material in its natural 
hue. The cloth for the men’s ooats was sometimes made 
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from a mixture of white and blaek wool, which gave the 
fabric a very mottled appearance.” (Stat. Aoo., ix. p. 326.) 

Symson further informs us that “in 1684 the people 
gathered an exorescenoe which grew on the oraigs in the 
parish of Minigaff, and which they formed into balls that 
they used for dyeing a purple colour; this they called 
corklit. They gathered another excresoenoe from the 
roots of trees, which they called woodraw , a kind of forg 
with a broad leaf; and this they usod for dying a kind of 
orange or philamort .” 

The Acts of Parliament, 1685 4 *, contain a “ Ratification 
of the seal of cause ... in favour of the litstors 
of Edinburgh,” and in 1686 4 , the duty on Madder was 
raised to £3 Scots per thousand weight, f 

In order to encourage the linen manufacture, an Act 
was passed in the same year, fl J setting forth that “ the 
dead were to be burriod in Sootch made linen.” 

In 1695 6 § “the Wakstore and Litsters of the said 
Burgh of Dundee protest against the said Ratification in 
favour of the Nyno Trades within the Burgh of Dundee,” 
because the weavers and the fullers were included but 
not the dyers. In response to this protest the Act was 
ratified, and the dyers were incorporated with the fullers 
under the name of “ the waulker trade.” Against this 
doeision the town and the trados of Dundee however 
lodged a protest. 

The words “ lit, fitting, litster,” in their various ways 
of spelling are so frequently quotod in this paper, that an 
attempt to explain their proper meaning will not bo out 
of place. In the first instance, lit or let means a dye, 
a colour, a tinge, a hue, or a stain, but it is difficult to state 
definitely whether it means a particular kind of dyestuff or 
whether it was used in a generioal Bense, The word may 
have been derived from Litmus, but it iB also probable 
that it is an abbreviation of lichen. It is remarkable that 
the word lichen has not been found in any of the records 
which have been examined, although the author feels 
that it is safe to assume that lichens must have been 
the principal raw material for the supply of dyestuffs 
in Scotland in early times. In some of tne records we find 
“ bloitsching ” in plaoe of bleaching, and if we assume 
that lichen may havo been similarly spelled, the above 
suggestion does not seem unreasonable. 

it is likely that “ country lit ” refers to this kind of 
dyestuff, but it is more difficult to explain the meaning of 
“ orchard lit,” unless it has been derived from tho walnut 
or some other kind of tree growing in orchards. “ New 
lit ” may possibly have meant the liehen before it was 
prepared for dyoing, whilst “ corklit,” which was found 
on rocks, without doubt refers to a kind of lichen similar 
to Archil. 

In Wright 20 wo find tho following references to lit:— 
“ The Lichen Tartareus yields a lit or dye; ”—“ It’s like 
Pathhead lit, soon on, soon aff ; ”—“ The Purpura that 
lives in Mari Euxius , if the fishers striko it on the head 
it renders out all its blood, and it is an excellent litt; ”— 
“ His hands deep dyed in darkest lit; ”—“ Nouthire 
to toly ne to taunae transmitte we na vebbis, To vermylion 
ne violett ne variant littiB; ”—“ Of nae ither litt but the 
hue of the owe; ”—“ The dyster . . . lost his shop 
an’ a’ his claith, Hie bowies, pots, an’ lit.” 

Only one quotation 1 b given which might be considered 
as a justification of the statement that lit means “ an 
indigo dye ” ;— 

“Dyster Cave, wi’ his darkest litt, keeps dippin’ awa.” 

To litt (litt or let) means to dye or to tinge, littit or 
litlyt means dyed, and lifting —dyeing. In the following 
references the word is used in a general sense :—“ Coarse 
home-made plaiding, fitted blue ;” 20 —“ Wi’ a hap o’ 
Sibbio’s an’ my muokle blue lit froke inunder her Lead 
an’ shooders ; ” 20 —-“ Iheve some game to send with thee 
to lit ” ; 20 —“ Thies clathis sente he hedire to raee For to 
litt’e thayme,” 22 and in this paper the word is frequently 
used in connection with the dyeing of red, violet, blue, 
scarlet and black. 

We have, however, proof in the following references 
that the word was used distinct from and in addition 


• C. 87, VIII. 534. 
t 38, VIII., 004a. 

I c. 28, vm. 598. 

S Acta Park Gulklmt, c. 134, IX. 513. 


to the word dyeing, and that in these oases it referred 
to tho dveing of fast oolours only, chiefly Indigo or Woad ; 

He’11 die all manner of oolours but blue, and that 
is gone to the titting; ” 21 — 1 “ Weel dy’d and litit through 
and through; ” 22 —“ The Wooll (shall) . . . bee 
first dyed and fitted and coulered withe the ooulour 
blue; * 22 —The broe (broth) that they lit the black 
claith wi’.” 20 

From the foregoing we should however not be justified 
in assuming that fitting was applied in general to the 
dyeing of fast oolours, because in this paper references arc 
made to “ litstars of fals colours,” and further also that 
“ to let is to dye, but not in fast oolours.” 20 

The word litster or litstar in place of dyer was no 
doubt chiefly UBed in the North, and particularly in York¬ 
shire and in Scotland. Wright informs us that ** The 
Tinotors were dyers, or in the vernacular of the north 
‘ litstors,’ 20 and further that in Yorkshire the word was 
applied to a female dyer, 20 whilst in some parts of 
Scotland a dyer was known ns “ Littie.” 

In the following, reference is made to a dyer and to the 
use of argol in dyeing :—“ Tak the greia of the Wyne that 
mene fyndis in the tounnes, that litsters and golasmythes 
uses.” 21 

Ab has been shown in the case of the two words fitting 
and dyeing, the words litster and dyer are also frequently 
found side by side in one and the same record, and whilst 
tho proofs brought forward do not show in every case 
that tho occupation of the litster was distinct from that 
of tho dyer, the author feels justified in suggesting that 
in many cases such a distinction did actually exist and 
that the litster ocoupied a similar position to that held in 
early times in Franoe by the “ teinturiers en bon teint,” 
whilst the dyer might bo oompared with the “ teinturiers 
en petit teint.” 

The word lit was also used in a number of compound 
words, suoh as “ fit- fatt, -fat, -fait,” a dye vat; “ fit- 
house, -hous, -hows,” a dye house. In Banffshire 20 the 
“ lit-pot ” at one time seems to have been an indispensable 
article in every homeBeside the fire stood another pot 
covored with a slab of stone. It was the lit-pot, *.e., a 
pot used for the dyeing of wool, for the most part of a blue 
colour, and giving forth when the wool was turned a very 
strong smell of ammonia.” 

In the Aberdeen Records we find reference to dye vats 
in the following:—“ Ane gryt lifting leid price tuenty 
poundis, ane litil lining kid price sax poundis,” 12 ana 
according to a communication received from Mr. Edge, 
the word” fit-pig ” denoted a vessel which was employed 
in Scotland for the preparation of orohil. 

The most important information contained in this 
paper has been derived from records connected with the 
burghs on the east coast of Scotland, and particularly 
with those shipping towns which in the earliest times had 
an active trade with the Continent and especially with 
Holland and France. It is probably correct to assume 
that in these towns materials were employed in dveing 
which were unknown in most of the other parte of Sootland, 
but it would be incorrect to infer from this, that dyeing 
was necessarily oonfined to these places. Dyeing, like 
Bpinning and weaving, was without doubt practised in the 
earliest times in every part of the country, and as w$ have 
seen from some of the records, the “ lit-pot ” formed an 
indispensable article in every home, but as the population 
increased and as the laws of the burghs became less 
stringent, dyeing became a distinot occupation in many 
places outside tne burghs. 

The author desires to express his thanks to Mr. R. K. 
Hannay, M.A., and to Mr. C. W. Yule, M.A., of the His¬ 
torical and Antiquarian Department of H.M. General 
Register House, Edinburgh, for their kindness in pointing 
out sources of information and for placing the reoords 
in the Register House at his disposal; to Mr. Charles W. 
Sutton, M.A., Chief Librarian of Manchester, for giving 
him every facility for consulting the many valuable works 
in the Manchester Free Reference Library; and last, but 
not least, to his friend and colleague Mr. T. W. Fox, 
M.Sc.Teoh., for the interest which he has taken in this 
investigation. 
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Discussion. 

Mr. Hannay observed that as far as his knowledge went, 
one pound Soots, far from being two shillings sterling, 
was five pounds sterling. He was surprised to find that in 
the values read out founds Soots were given both for wages 
and for prices paid for materials. Even at the present 
time in Sootland when a juryman failed to answer to his 
summons he was fined five pounds Soots (£25 sterling). 
The lecturer had referred to the privileges of tho incorpor¬ 
ated trades in Scotland, one of which was to send the deacon 
of the trades as a representative to the Town Council. 
That privilege still survived. Year by year in Glasgow, 
Aberdoen, and other cities the Trades (Jouncil met after 
the November elections, and appointed their deacons for 
the year, who afterwards wont in a body to the Council to 
be sworn as members of the Town Council. Tho Dean of 
Guild, who had charge of all the building operations in the 
City, was the head of tho Trades Council, and waH appoint¬ 
ed by tho brethren of the amalgamating trades. It was 
a pity that such positions wore now sometimes filled by 
men who had no connection whatever with the trades they 
represented. For instance, tho Deacon of the Dyers and 
Bonnet Makers in Glasgow for several years had been a 
lawyer. The industry of bonnet making arid bonnet 
dyeing was a very important one in the west of Scotland 
until as late as the early 19th century, the burgh of 
Kilmarnock being recognised as the centre of the industry. 
Even at the present day he believed Kilmarnock bonnets 
were made and dyed in the burgh itself. An interesting 
reference had been made to tho circumstance that cloth 
was made from the wool of white sheep and black sheep. 
Tho cloth so woven was known in Scotland as hodden grey 
(anrjlire homespun). Scottish literature contained many 
references to characters “ clad in hodden grey.” Many a 
Scottish housewife had reason to thank her forbears for 
weaving so much doth in the past, much of it having 
been transmitted in the form of dowries. 

Mr. HUiiner, replying to Mr. Hannay, said that in the 
translations of tho records roforred to one pound Scots was 
given as Is. fid. 

Dr. G. J. Fowler said that tho primitive methods of the 
old Soottish dyers were similar to those even now carried on 
in India. T*ho variety of dyes used by them was very 
considerable, among them being somo which were now in 
use in India for the finest carpets. Though Indian carpets 
exhibited a groat variety of beautiful designs only throo 
dyes wore employed in tiicir manufacture, i.e., lac, indigo, 
and turmeric, the dyes being considerably “ faster ” than 
anything yet produced on the Continent. An old native 
Indian dyer obtained the most perfect tints with his various 
dyes by apparent rule-of-thumb, but really as the result 
ot an extraordinary educated knowledge and experience of 
tho effect of different weights of dves variously applied. 
While some of the prooosses they had heard of might appear 
orudo it was well to remember that tho |>ersonal equation 
was proportionately groat. In modern times everything 
was made as fool-proof as possible. 

Mr. J. H. Reynolds said that some of tho methods of the 
old handicraftsmen, if thoroughly studied, might throw 
light upon modern methods. IIo knew not whether the 
dyestuffs used by tho handicraft dyers in India were as 
fast as modern artificial dyes, but he thought there ,was 
substance in the statement that when the fine carpets of 
Persia or India did fade, if they faded at all, they did so 
harmoniously and pleasantly, the colour schemes ob¬ 
tained in the fabrics being a delight and a beauty far 
different to the brilliant effects produced by artificial 
dyestuffs. 
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Glossary. 

Airt, art. 

Allanerlie, only ; solely. 

Aller barki8, elder bark. 

Allum ; Aim ; Alme ; Alom, alum. 

Als, as. 

Amodoue, starch. 

Anhairas (Anherd), to consent. 

Anneill, Ind go. 

Argoll, argol. 

Atoure, beyond, as to time ; exceeding. 
Aucht, ought; should ; eight. 

Awin, owing. 

Awiner, owner ? 

Ball; Ballis ; Bollis, bale. 

Baneist, banished. 

Barbatas, Barbados. 

Barbouris, barber. 

Bloicheres, bleachers. 

Bleitsohe, to bleach. 

Bleitcheing, Bleitsching, bleaohing. 
Blew fatt, blue vat. 

Boboning, winding. 

Booht, bought. 

Breid, width. 

Brissell; Brisdl', Brazil wood. 

Bron, brown. 

Brugis, Bruge. 

Byrthing, size; bulk; burden. 

Campveir, Veere. 

Carsages, Kersey. 

Cast, to fade. 

Chalmer, chamber. 

Chamlet, camlet, a doth. 

Chine, cherry. 

Claith; Clatbe, doth. 
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Claith serg, serge. 

Compeach wood, Logwood. 

Conduction, the act of hiring in general. 

Copers; Copper, dye vat. 

Costis, duty. 

Cottoun, ootton. 

Cramysse, crimson; also any rioh silk. 

Crear, a kind of lighter. 

Cryit up, proclaim ; to call. 

Crymosin, orimson. 

Culcn ; Cullan, Cologne. 

CuppruBs, coperas. 

Danskenc, Denmark. 

Dayer, dyer. 

Having, dyeing. 

Defalt, to adjudge as culpable. 

Dekyne, deacon. 

Donke, damp; perhaps mouldiness. 

Dossin, dozen. 

Drawaris, drawers. 

Drawin, drawing. 

Ell; cine, a measure containing 37 inches. 

Paine, fine. 

Fait-, fault. 

Fastick ; Fussick, Fustic. 

Fatts ; Ffats, dye vats. 

Feste, feast. 

Fewirzer, February. 

Flanderis; Flandirs, Flanders. 

Flemygis, Flemish. 

Flesher; Flcsseris, butcher. 

Flory, tho flurry of tho Indigo- or Woad-vat 
Fourt, forth. 

Fra, from. 

Fre.se, frieze. 

Fnsteonis, fustian. 

Gaid, woad. 

Gall is, galls. 

Goir, accoutrements. 

Gof, gave. 

Gif, if; to give. 

Gon, gown. 

Grane, Cochineal. 

Gren, green. 

Gudes, provisions; goods. 

Haist, the harvest. 

Haldand, holding. 

Hand warp, Antwerp. 

Hoise, hose. 

Ilk, eaoh ; every. 

Ingill, English. 

Kark; Cark, a package (of alum). 

K^lt, a cloth with a nap. 

Kemester, wool comber. 

Kettles, dye vats. 

Laidnit, loaded, 
l^aik, gift; pledge; laok. 

Last; lastis, a weight or measure. 

Lonth, length. 

Lettyn; Litting; Lyttin, dyeing. 

Dining : Linning; I.yning; Lynnyn, linen. 

Lit; Lytt, dyeetuff. 

Litfltftir; Litstar j Litotaria ; Liteter; Littistair: Littis- 
tena; Dytatar, dyer. 

Litthouses, dye houses. 

Littit; Lytfcyt, dyed. 

Lyk, like. 

Lynt, lint. 

Mxl^dir j Madyr; Maldir; Haider ; Mather; Hatter, 

Hailin’ men, farmers. 


Mecht, might. 

Medoun, meadow ? 

Mercat, market. 

K ng fu ( m^Z rie)l the offiw * 

Na, nor. 

Ne, neither ; no; nigh. 

Nichtboure, neighbour. 

Nocht, not. 

Not, note. 

Oncostis, expenses. 

Or, before. 

Oyll, oil. 

Pis, piece. 

Pok ; Pokis ; Polks, poke. 

Prentois, apprentice. 

Punsioun, puncheon. 

Pyp, pipe. 

Pns, price. 

Pyrattis, pirates. 

J Quha, who. 

Quhilk, which; who. 

Quhit, white. 

Redyn, clearing; scouring. 

Ri^tret (retrott), repealed ; reversed. 

Rossat; Russatis, russet colour. 

Rowan, Rouen. 

Rowanis clath, cloth of Rouen. 

Rownd Holland, rone-skin ? 

Rwn, Rouen. 

RvBHy'llis, a cloth, perhaps named from OvcrvMell, or 
from Roussclaere. 

Saip; Seip, soap. 

Said ; Sawld, sold. 

Sarkis, shirting. 

Schere, to shoar. 

Scheryn, shearing. 

Schir, Sir. 

Schyp, ship. 

Scribbling, teasing of wool. 

Seound, second. 

Seid, seed. 

Selleries, salaries. 

Sene, since. 

Serg, serge. 

Sewin, seven. 

Soy, sea. 

Shoermen, shearers. 

Shoe mack; Shoe make, sumac. 

Sic, such. 

Smal (small), inferior. 

Sowters, shoemakers. 

Speedful, expedient. 

Spill, destroy; spoil. 

Stainings, dyestuffs. 

Steikis; Steiks; Stek, pieces. 

Steming, the cloth now called tamino or taminy. 

Stiffine ; Stiffeng, staroh; stiffening. 

Strae, straw. 

Tailyoris; Teylzour, tailor. 

Taip, tapis try, 

Tany, tawnoy. 

Tarmanich, turmerio. 

Tessels, teasels. 

Thir, these. 

Thalyt, to endure. 

Threed, third. 

Thrummes, drums (warp beams). 

Tinsaill, loss. 

Tone ; Towis ; Town ; Twnnis, a ton. 

Toun, town. 

Treis, barrels. 

Trew, to trust. 



460 


COLLINS AND HALL-USE OF CREOSOTE AjjD NAPHTHALENE. 


[May 15, 1014. 


Trie, a stiok. 

Tua, two. 

Tyne, to lose. 

Uald, weld. 

Ursell, Orchil. 

Utheris, others. 

Vad ; Vaid; Veyade, woad. 

Vebstaria, woavera. 

Wabstaris ; Wobstaris ; Wobster, weaver. 

Wad; Wade; Wadd; Waid; Woad ; Wod, woad. 
Waded, woaded. 

Wak, moist; watery 

Wak woLS:ts, Walkari8! Waikere; wauike ™- 

Walkmilne; Wakmilne, fulling mill. 

Wald ; wauld, wold or perhaps woad. 

Washe, stale urine. 

Wast, waste. 

Watt, wet. 

Wattor, water. 

Weand, weighing. 

Weazol, Weeel. 

Weoht; Weght, weight. 

Welwat, velvet. 

Wester, western. 

Whoills, wheels. 

Whilk, which. 

Whyt, white. 

Wirk, work. 

Wob, web. 

Wobis, Weba. 

W ° n tim°08 bt! ’ * 0UStOm ° r praotice that Provailod in former 
Worset, worsted. 

Zarne, yarn. 


Newcastle Section. 

Mutivny held at Armstrong College, on Wednesday. March 
18/A, 1914. 


MB. E. F. HOOPER IN THE CHAIR. 


THE USE OF COAL TAR CREOSOTE AND 
NAPHTHALENE FOR PRESERVING WOODEN 
FENCES. 

BY 8. H. COLLINS, M.8C., P.I.C., AND A. A. HALL, FH.D., lt.3C. 

Although there is no laok of literature on the subjeot 
of creosote yet there is so much difference of opinion about 
what is neoessanr and what unnecessary that it is difficult 
to obtain muoh useful information on the subjeot. A 
very fine abstraot of recent work may bo found in Allen’s 

dt«™T a *L° , ‘ ga ?- 0 f Mly8ia ' Vo1 ' ™., but the oontra- 
_ ot ( on ° n the ““hjf 4 may be well illustrated from that 
£ 388 ooour8 the statement “ naphthalene 

2 ™ 1 . a ‘ lle ^ aU temperatures and will disappear entirely 
00,1 °° ur " 0 of tlme >” hut on page 371 mav t» 

read ‘The naphthalene of coal-tar creosotTvdatili^oniv 
“ ■uperfienalatr*!* of the timber.” FurthoraUhoug^ 
has been earned out on the subject of X 
determination of tar-aoids and tar-bases and muoh im¬ 
portance has been attaohed to those bodies, yet Charitsoh- 

MmimXdlfhv * t , hough £ ha phenols and nitrogenous 
themselves exhibit considerable antiseptic 
properties, their presence in creosote only slightly increases 
the antiseptic power of the latter. 8 y u “ rea,es 

lJil bakI Z l t ^‘ oon ‘f adiotion “ d “ to excessive general- 
Is ation, and the authors propose to restrict themselves 

• See this Journal, 191!, Ate. 


to a study of the processes of oreosoting so far as they 
apply to small timber sueh as is used in estate fences, 
where the posts are subjeoted to different conditions of air 
and sou. 

Past I. 

The usual method for the assay of ooal tar creosote 
consists in taking the speoifio gravity at 60° C. and then 
taking 100 grms. of the oreosote in a tared 260 o.o. dis¬ 
tillation flask, and distilling with tho bulb of the thermo¬ 
meter opposite the mouth of the outlet tube. The water 
1 , s 0 ,“ t ! mated hy collecting that fraotion boiling under 
/ , \ n a graduated oylinder and mixing with an equal 

ku** °* l ,e ^ zen . 0 au d then measuring the water. 

distillation is then continued up to 316° C., the 
distilUt'on taking about 15 minutes, the total volume 
ot distillate is noted and the residue in the flask after cooling 
is weighed. During the distillation note is takon of the 
amounts comiugover at different temperatures, particularly 

lira, 216 c " 220 “ G ’ 245 ° c ” 

The tar acids are determined in the whole distillate bv 
extraction with throe lots of warmed 12 per cont. oaustic 
soda of 25 c.c., 15 c.o., and 10 co. respectively. The 
caustic ox tract is washed three times with ether, the ether 
collected and washed with 6 c.c. of the soda solution, which 
is then mixed with the main quantity of the soda extract; 
this is placed in a 200 c.c. burette and heated on tho water- 
bath until all the other is expelled, cooled and 50 per cent, 
sulphuric acid added until the whole is acid, the burette 
is then allowed to cool and the volume of tho tar acids 
is rend off. If desired the tar bases are estimated in 
a similar manner by extraction with sulphuric acid. 

the naphthalene is determined either by direct filtration 
or by precipitation with picric acid. This latter method 
gives the total hydrocarbons (naphthalene and others) 
capable of yioldmg insoluble picrates. The preoipitation 
is oarried out on a portion of tho distillate from tho crude 
creosote by diluting with glacial aoetio acid and then 
adding a large exoess of a saturated solution of pioric acid 
warmed to 80 C. After oooling the precipitate is filtered 
v I’ln’T ™ W1 £‘ picrio aoid “ohRion. and dissolved in 
? The oxcoss of oaustic soda is then estimated 

by titration with N/10 U a S0 4 . If most of the insoluble 
P! 0 ,™ 4 ® duo to naphthalene each cubic centimeter of 
A ’i,, , “ U8ed w °uld be equivalent to 00128 grm. 
naphthalene. The authors attempted to estimate the tar 
acids directly by taking 5 c.c. of the original creosote, 
diluting with 50 c.c. ether and extracting -ucoessivcly with 
10 5, and 4 c.c. of 12 per cent. NaOH. This was washed 
into a Gerber tube, the ether boiled off and 3 c.c. ccnc 
sulphuric acid added, tho tube was then spun and tho 
volume of the tar acids read off. 

,i. Thi !c metho 4 was f° und to give much lower results 
han tho previous one. ThiB is due apparently to the 
large excess of ether used, us was proved by an experi- 
ment in which low boiling petrol was used instoad of 
ether. The petrol method gave a higher result, but not 
such a high result as the direot extraction of the distilled 
oreosote. 

In order to test the value of the picrio acid method 
for the estimation of naphthalene, the naphthalene was 
estimated in a sample of creosote by this method and aiso 
by very oareful distillation of the oreosote with a Young’s 
rod and diso ’’ still head of twenty disos. The latter 
method gave results on an average 20 per cent, lower than 
the piorio aeid method. As in this seoond method the 
naphthalene was isolated and its melting and boiling points 
taken, and as the distillation was oarried out in such a way 
that no naphthalene could be lost, it was deoided that the 
second methoii gave results more approaohing the truth 
than the first method. There was a possibility that some of 
the naphthalene had been decomposed by over-heating, so 
the experiment was made of fraotionating some creosote, 
collecting the fractions, mixing them together and re- 
fractionating. This was done four times, and it was 
found that the fourth distillation gave the same quantities 
of distillate at the different fractions as the first, showing 
that neither the naphthalene nor the other constitueato 
of the oreosote were decomposed. 
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Experiments were also carried out to see if it were 
possible to separate out some of the constituents of the 
creosote by distillation in steam. It was found that the 
creosote was only very slightly volatile in steam, and that 
the distillate was almost as great a mixture as the original 
creosote itself. 

These experiments show that the best method for the 
assay of creosote is to carefully distil it, using a long still 
head of the “ rod and diso ” type up to a temperature of 
271° C., and then a shorter one until the temperature 
reaches 316° C. The naphthalene comes over between 
the temperatures of 206° C. and 220° C. These fractions 
solidify in the receiving vessels, and on oooling can be 
weighed and the melting point taken. The liquid fractions 
coming over above and below these temperatures yield 
some more naphthalene on refractionation. But this error 
never amounted to moro than one por cent. 

Part II. 

Experiments have been made to Btudy the quantity and 
quality of the preservative left in the wood after treatment 
and after many years use. For this purpose large wooden 
posts that had been treated with preservative were 
examined in the following manner. Ordinary oommeriial 
methylated other was purified by fraotionation through 
a Young’s tl rod and disc ” still head of about one meter 
in height. To avoid risk of fire, the heat was supplied by a 
32 candle carbon filament lamp surrounded with asbestos. 
Only tho fraction, 28° to 36° C. was used, the remainder 
serving for eleaning. The ether so purified was used for 
extracting tho wood in a large extractor on the principle 
of tho well-known “ Soxhlot.” The wood selected for 
examination was shavod with an ordinary carpenter’s 
plane set to cut coarse shavings. About 150 grms. of 
such shavings were plaood in the extractor which had 
a capacity of about one litre and was connected up with 
a flask of about 1£ litres oajjacity, containing about 1$ 
litres of ether. A largo tin condenser served to return the 
other to the extractor. The colour of the extract readily 
indicated whon tho extraction was finished and as a rule 
a fresh charge of wood shavings was put in as soon as the 
former charge had been completely extracted. By these 
means an extract from about 150 to 000 grins, of wood 
was obtained. The other was then distilled out again by 
tho same method of heating and fractionation as was used 
for preparing tho rectified ether of low boiling point and 
the extract was then weighed and bottled for further 
examination. By no means had the whole of tho ether 
been removed at this stage, but a further treatment 
was needed and was suppliod along with the fractional 
distillation of tho extract. Tho ether that had been 
recovered was tested for naphthalene by tho picric acid 
test with negative result. 

The fractional distillation of tho crude ether extract 
was conducted with a “ rod and diso ” still head of about 
three decimetres in height, with a oondenser only in use 
during tho first part of the fractionation. Everything 
distilling under 100° C. was considered as ether, all above 
that temperature was considered as preservative. As 
may be seen from the accompanying figures the separation 
was quite sharp, indeed in most cases nothing measurable 
came over between 70° C. and 170° C. The original weight 


of crudft ether extraot had then to be corrected for ^ the 
amount of ether in that extraot so as to give the figures 
called preservative in the Table I. f 

The fraotionation was continued up to 310° C., for which 
purpose a nitrogen filled thermometer was used. The 
results wore plotted as curves, but for the purpose of this 
paper only tne most salient points on those curves are 
noted in the tables. 

The first column in Table I. shows the results obtained 
from an ash post that had been treated with creosote 
and had boon in the ground for one year. The amount of 
preservative in the wood whon air dry was 10*72 per cent, 
and of this amount none distilled at low temperatures, nor 
could any naphthalene bo found. Somewhat similar 
results were obtained from a beech post shown in the 
seoond column. 

The third, fourth and fifth oolumns show the results 
obtainod from a post of Scots pine which had been treated 
with creosote fourteen years before and had been used in a 
light sandy soil. This post was out into throe lengths 
and each portion shaved as before. It is noteworthy 
that the middle portion, whioh stood just about the ground 
level, kept its creosote muoh better than either of the 
other two portions and further that the oreosote so kept 
retained a much higher proportion of light boiling fractions. 
The creosote appeared to have leaked out of the point 
to some extent and to have evaporated or been washed 
out of the top. Unfortunately we have not been able 
to obtain samples of the creosote actually used, but all 
samples of oreosote used at present ana all auoh old 
samples as we can obtain show the presence of naphthalene 
from about 5 to 15 por cent. It will be noted tnat in all 
those cases whero creosote was used no naphthalene 
was found. 

The remaining six oolumns in Table I. show results 
obtainod from the treatment of wood with naphthalene. 
The naphthalene was melted in open tanks and the posts 
submerged, covered and allowed to soak for some hours. 
The post of Scots pine recorded in oolumn 6 had been 
preserved fourteen years before, but had never been 
used. The very largo amount of preservative still left 
in the wood after all these years shows that naphthalene 
does not evaporate so very fast, bo long as it is imprisoned 
in the wood. Observation of the posts showed that the 
naphthalene had evaporated from the surface, but that 
at a little depth the naphthalene was still there. In 
columns 7 and 8 are shown the results from a post that had 
boon twelve years in mossy ground. Similarly oolumns 
9, 10 and 11 refer to a post that had been 13 years in light 
gravel. In all oases the proportion of oil other than 
naphthalene is far too high to Wong to any naphthalene 
crystals likely to have been used. That such oonoentration 
of oils should have originated in simple evaporation seems 
improbable. Is it possible that naphthalene oould oxidise 
or polymerise in many years time in the pores of the wood ? 
Further, one must oonsider the disappearance of the 
naphthalene from the creosoted wood. Is this loss due 
to evaporation ? Might it not be due also to some other 
cause as suggested above. Further experiment is 
necessary to settle suoh a point. Sycamore wood oontains 
nothing soluble in ether, although the Soots pine might 
have a small amount. 


_ Table L ___________ 

123450 7 8 9 10 11 

Scots Scots Scots Scots 

Ash. Beech. nine. pine. pine. plno. Sycamore. 8ycamore. Sycamore. 8ycamore. Sycamore 

Top. Middle. Bottom, (unused). Middle. Bottom. Top. Middle. Point. 
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Table II. 



i 

Creosote before and after use. 


Before. 

After. 

1 Before. 

After. 

1 Before. 

After. 


Open. 

0|>en. 

| Pressure. 

°c. 

Ipcr cent.per cent. 

per cent. 

iper cent. 

per cent. 

1 

per cent. 

Water 

0 

o 

0 

0 

0 

12*5 

100—170 

0 

0 

0 

0 

6*5 

6-9 

170—205 

16*6 

150 

60 

2-0 

15*5 

2*2 

205—245 

19*3 

3(H) 

330 

831 

35*5 

31*8 - 

245—271 

13*4 

15*4 

200 

17-2 

10*5 

19*5 

271—316 
Pitch ; 

j 60 7 

33-0 

41*0 

47-7 { 

24 0 
8-0 

19-2 

7*9 

Niiphtha- 







lene 

much 

truce 

— 


60 

o-r, j 


The alteration in composition of the creosote as a result 
of treatment of timber is shown in Table II. The more 
volatile portions of the creosoto show a tendenoy to be lost 
during treatment, especially during open tank treatment. 
Conclusion. 

The only satisfactory method of determining naphthalene 
in creosote is by fractional distillation with a " rod and 
disc ” still bead. 

Crudo naphthalene is a splendid preservative for timber, 
but so much is absorbed that the expense is great. 
Evaporation of naphthalene seems limited to the surface 
of the post. 

Creosoto disappears from tho exposed parts of a post 
and also from the point, but the middle pa: t where decay 
is most likely to occur keeps its creosote fairly well. 

The more volatile portions of creosote are easily lost. 

Part of the expense of this investigation has been 
defrayed from a special grant by the Board of Agriculture. 
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Multiple effect evaporation ; An experimental study in -. 

N. Itoerr. Hawaiian Sugar Planters’ Assoc., Bull. 
No. 42, 1914, 1—47. 

The calculated effect of self-evaporation in a multiple- 
effect evaporator iB never realised, owing to the superheating 
of vapours and loss of steam with the incondensable 
gaseB. The rate of evaporation is influenced not only by 
the gross temperature difference, but also by tho absolute 
temperature prevailing, increasing as this increases, 
increase of the gross temperature difference by decreasing 
tho temperature at the cold end down to that correspond¬ 
ing to a vacuum of 27 inches, gave a material increase 
in the rate of evaporation, but not so great as that obtained 
by increasing the temperature (or pressure) of the direct 
steam at the hot end. Tho heat-cconomy of quadruple 
effect evaporators in practice was found to be between 
0 - 8 and 0*9. A vertical submerged tube apparatus with 
5 lb. gauge pressure in the first cell (227° F., 108*3° C.) 
and not lees than 26*5 inch vacuum in the last oell (127° F., 
52*8° C.) should evaporate not less than 9 lb. of water per 
sq. ft. per hour, with juice entering at 212° F. (100° C.), 
and should evaporate 4*2 lb. of water per lb. of steam. 
If those conditions are not realised, foul heating surfaces, 
too slow removal of condensed watora or incondensable 
gases, may be suspected. A horizontal tube film evaporator 
had a much greater rate of evaporation than vertical 
submerged tube evaporators. —L. J. de W. 

Patents. 

Drytng, revivifying and decarbonising bone-black ; Apparatus 
for or for treating other granular or finely-divided 
materials. J. Wetter, London. From M. Weinrich, 
Yonkers, N.Y., U.S.A. Eng. Pat. 6347, Mar. 14, 1913. 
The treatment is effected, as usual, in a revolving cylinder 

E rovided inside with projecting radial or slightly inclined 
lades, but to increase the working capacity of the cylinder 
the blades are made of greater width ; and near their free 
ends they are provided with longitudinal slots through 
which the material falls in fine streams; the passage of 
the material through the slots may be facilitated ny a 
tapping device. At the discharge end of the cylinder 


is a retaining rim having outlets which can be oponed or 
closed os desired.—A. S. 

Drying and heating sand, grit or like materials ; Method 

and means fw -. T. and F. Coleman, Derby. 

Eng. Pat, 20,161, Sept. 6, 1913. 

A fixed horizontal circular plate is arranged above a 
similar rotating plate. Annular plates project upwards 
with an outward inclination from the lower plate and 
other annular plates, vertical or inclined inwaras, depend 
from the under side of tho upper plate into the spaces 
between the upstanding plates. The material is fed from 
a hopper on to a distributing plate just above the centre 
of the rotating plate and is driven outwards by centrifugal 
force, a current of heated air being at the same time 
passed through the spaces between the plates.—W. H. C. 

Smoke ; Means for washing -. J. D. Jackson, Kensing¬ 

ton, Victoria, Australia. Eng. Pat. 19,762, Sept. 1,1913. 
The process described in Eng. Pat. 4636 of 1913 (this J„ 
1914, 341) is improved by providing means for heating 
the washing liquid and for adjusting tho spraying devices 
both vertically and horizontally.—W. H. C. 

Dust from air or vapour; Process and apparatus for 

extracting -. J. Herbing, Halle a /Saalo, Germany. 

Eng. Pat. 20,700, Sept. 13, 1913. Under Int. Conv., 
April 14, 1913. 

The dust-laden air or vapour is passed in succession 
through a series of hemp filters, of increasing fineness, 
arranged at an angle of at least 60° within a casing. 

—W. H. C. 

Oas ; Apparatus for subjecting - to the action of liquids. 

F. H. Wagner, Assignor to The Bartlett Hayward 
Co., Baltimore, Md. U.S. Pat. 1,091,464, March 24, 
1914. 

In each of a series of superposed chambers is a rotary 
device fitted with vanes designed to oarry up and spray 
the liquid in the chamber. A partition extends under and 
partly round each rotating device, so that the gas may 
pass up at one side thereof, be acted upon by the sprayed 
liquid and pass out at the opposite side, the washing 
liquid being circulated in the contrary direction.—J. L. F. 
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Oam; Purification of - [from suspended particles ] 

by formation of mist by supersaturatum. E. Moller. 
Ger, Pat. 270,757, Feb. 7, 1912. 

The gas is first subjected to eleotrical discharges, or 
washed or otherwise treated to remove impurities capable 
of interfering with the subsequent Bupersaturation. A 
mist is then produoed by supersaturation of one of the 
constituents or of an added gas, and the particles forming 
the mist are rapidly separated by the action of electrical 
discharges, oentrifuging, or the like. The supersaturation- 
mist may be produced by the interaction of two cases, the 
saturation temperatures of which are higher than that of the 
reaction product, or by alteration of the thermodynamic 
condition of one of the constituents. The gases may 
be circulated alternately through a chamber in which the 
mist is produced and a device in which the particles are 
separated. For example, for purifying burner gases for 
use in the contact process for the manufacture of sulphuric 
acid, sulphuric acid miBt is Droduced by periodically 
adding steam and sulphur trioxiae to the gases at a suitable 
temperature; whilst for obtaining germ-free air, water- 
miBt is repeatedly produced and separated in chambers the 
walls of which exert an antiseptic action.—A. S. 

Purifying gases; Disintegrator-like device for -. J. 

Hartmann. Ger Pat. 271,201, April 1, 1913. 

Thk gas passes through annular chambers formed by 
concentric perforated drums and is brought into intimate 
contact with water spray by centrifugal devices rotating 
in the chambers. The centrifugal device in each chamber 
rotates in the opposite direction to that in the adjacent 
one.—A. S. 

Steam and air dryers , oil se.jtanUors and the like. J. E. L. 
Ogden, LiBcarcl, Cheshire. Eng. Pat. 21,731, Sept. 26, 
1913. 

Tiik steam or air is passed through a number of parallel 
narrow curved pipes, having slots at frequent intervals 
on the outer Bide of the curve. The metal of the pipe 
is pressed inwards at the slots so as to form sharp edges, 
which projeot into the tubes and arrest the liquid particles. 

-W. H. C. 

Mixing or agitating device, or apparatus. B. Goldman and 
Galvanische Metall-Papier Fabrik A.-G., Berlin. Eng. 
Pat. 24,587, Oct. 29, 1913. 

The mixing vessel is divided into a number of unequal 
compartments by radial, vertical partitions, which are 
recessed at their outer ends near the wall of the vessel. 
The mixing device or stirrer may be below or above the 
partitions, or it may bo situated at about the middle of 
the vessel, with partitions both above and below.—W. H. 0. 

Mixing liquids and rendering them homogeneous; Process 

for -. F. M. Berberich. Ger. Pat. 271,432, July 26, 

1912. 

The apparatus is shown in the figure. The liquids 
entering respectively through l and l l , pass into the annular 
passages, n and n 1 , and thence through the narrow 



channels between the oonical plugs, » and and their 
Beatings. The issuing jets of liquid are directed into the 
passage, c, from which the mixture flows into the discharge 
ohannel, m.—A. S. 

Mixing liquid with gas ; Automatic regulation of the supply 
of liquid to,and discharge of liauid and removal of gas from, 

pressure-vessels for -. W. Noil. Ger. Pat, 271,641, 

May 9, 1913. 

The liquid enters the pressure-vessel through the tube, 
b. and rose, c, and the gas through tho tube, d, whilst the 
liquid saturated with gas is discharged through the pipe, 



e. The ball-float and lever, h, k, act on the diaphragm- 
valves, /, g , and the blow-off valve, l, so that os the float 
rises, the liquid supply and blow-off valves are closed, and 
tho liquid-discharge valve opened, whilst as the float 
sinks, tho valves are operated in the reverse manner. 


Coal, ores, etc. ; Method of and means for separating 

different kinds of minerals such as -. J. W. Blaok- 

huret, Chesterfield, and i. C. Blaokhurst, Sheffield. 
Eng. Pat. 26,418, Nov. 18, 1913. 

The material is dropped from a suitible height into a vessel 
containing a running stream of water, which oarries the 
substances of lower specific gravity further from the 
vertical line of descent: Scraper-conveyors at the bottom 
of the vessel collect separately the lighter and heavier 
substances. These conveyors may comprise grids running 
in troughs so as to separate the smaller from the larger 
pieces of the substances having similar specific gravity. 
Jets of air or steam may be blown through the falling 
material in order to remove dust.—A. T. L. 

Furnaces; Process of lining -•. B. E. Eldred, New 

York. U.S. Pat. 1,091,567, March 31, 1914. 

Foe making and repairing furnace linings a mixture of 
fine refractory material, suoh as dolomitio lime, with a 
carbonaceous substance, t.g. tar, is projected against 
the wall of the furnace by a jet of gases, t.g. combustion 
gases, capable of protecting the material from combustion. 


Retort or still. J. H. Castona, L&ine, Mias., Assignor to 
Caatona Improved Process Co., Gulfport, Mias* U.S. 
Pat. 1,092,018, March 31,1914. 

A oylihdbzoal retort la closed below by a removable 
bottom above which is a fixed false bottom, the inter¬ 
vening space forming a water-jacket, which is provided 
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with a valved overflow pipe. The counterbalanced 
lid of the retort fits in an annular groove in, and is pivoted 
to, an abutment ring, fixed to the top of the retort. Inside 
the retort is a removable cage, the perforated bottom of 
which is spaoed away from the false bottom of the retort 
to form a collecting chamber. A steam-supply pipe 
extends upwards within the cage and through the lid 
of the retort, to which it is detachably connected. A 
drain pipe from the collecting chamber passes out through 
the water-jacket and is jacketed by the water-supply 
pipe. A second water-supply pipe is connected below 
with tho water-jacket and above with tho upper part of the 
retort.—A. S. 

Extracting apparatus. J. H. Castona, Gulfport, Miss. 

U.S. Pat. 1,092,019, March 31, 1914. 

A car travels upon rails laid in a horizontal casing, tho 
open end of which can be closed by a door. A perforated 
pipe, mounted on uprights, extends along the car and 
carries a perforated cage, open at the top, which can bo 
tilted to discharge spent material. On the bottom 
of the casing, between the rails, is a heating coil. A heating 
or extracting fluid is supplied to tho perforated pipe 
through a pipe passing through the door of the casing, 
and in tho upper part of the casing, above the open top 
of the oage, are a solvent-supply coil and a perforated 
solvent-discharge coil.—A. S. 

Metallic vessels for alcoholic fermentation and for the 

transport and storage of liquids ; Manufacture of -. 

H. Held. Fr. Pat. 4«4,337, Oct. 31, 1913. 

The vessel, containing sand or similar material, is rotated, 
rollod or oscillated about its longitudinal axis, then 
washed with weak acids or other cleansing agents such as 
m *lk of lime, and tho interior surface coated successively 
with tin or zinc, with copper, and with silver or gold. 

—J. H. L. 

Crystallisation; Apparatus for continuous -. F. A. 

Biihler. Fr. Pat. 404,648, Aug. 13, 1913. Under 
Int. Conv., Aug. 10, 1912, and Feb. 8, 1913. 

See Gor. Pat. 268,409 of 1912; this J., 1914, 188. The 
agitator blades may bo prolonged to meet the central 
shaft, so that as they rotate, tho material slides over their 
entire length. The ends of the blades may be provided 
with tooth-like projections.—T. F. B. 

Filter-presses; Chamber-plate for -. J. Trommer. 

Ger. Pat. 271,627, Sept. 25, 1913. 


Evaporator , F. Sohulz, Weefczen, Germany. UJ3. Pat. 
1,091,897, March 31, 1914. 

See Ger. Pat. 264,486 of 1911; this J., 1913,184.—T. F. B. 


IIa.—FUEL ; GAS; MINERAL OILS AND 

WAXES. 

Coke-ovens; The healing of - by foreign gas. R. 

Biermann. Stahl u. Eisen, 1914, 34, 620—624. 

In view of the high thermal value of ooke-oven gas, it is 
more economical to use poorer gases (e.g., blast-furnace 
gas and producer gas from coko breeze) for heating the 
ovens. Comparative data obtained when using blast¬ 
furnace gas and coke-ovon gas with similar ovens are 
given. The chief difference in working is that the blast¬ 
furnace gas as well as the air is preheated in regenerators. 
The gas is freed from dust down to 0-03 grm. per cub. m. 
Blast-furnace gas has the advantages of being free from 
tar and naphthalene, and of not sooting the burners. 

—T. St. 

Asphaltums; Differentiation of natural and oil - 

E. C. Pailler. J. Ind. Eng. Chera., 1914, 6 , 286—289. 
For distinguishing natural asphaltums (Trinidad and 
Bermudez) from those prepared from asphaltic petroleum, 
tho author makes use of the fact, observed by Marcusson 
(this J., 1911, 480), that the first portions of distillate 
from the former contain organic acids or acid salts and 
saponifiable oils. 30 grms. of the aBphaltum are distilled 
in a small retort at the rate of about 1 drop in 2 seoonds, 
and two 5 c.c. fractions aro collected in tared weighing 
bottles. Each fraction is dissolved in 10 c.c. of ether, 
washed with water, treated with 75 c.c. of alcohol and tho 
acid value (calculated to mgrms. KOH per 1 grm. of 
distillate) determined by titration with N/ 10 sodium 
hydroxide, using 6 c.o. of a 1 per cent, alcoholic solution 
of “ alkaline blue ” as indicator. To determine the 
content of Baponiliable matter, a solution of 6 grms. of the 
ash-freo asphaltum in 30 c.c. of benzene is boiled with 
60 c.c. of N J 1 alcoholic potash under a reflux condenser, 
cooled, treated with 260 c.c. of 96 per cent, alcohol, and 
j titrated with Nf 1 sulphuric acid, using “alkaline bluo ” 
as indicator: the titration is continued until the colour 
j change is not affected by heating the solution on the 
water-bath. A blank test must be made. Some results 
; obtained are shown in the following table :— 


A sheet of wire gauze stretched in an iron frame is 
provided on both sides with a layor of filtering material 
(“ Steinmasae ”), recessed so as to form filter-chambers 
when a number of the plates are assembled in a press. 

—A. S. 

Catalytic reactions ; Process for carrying out -. E. W. 

Andersen, Glostrup, Denmark. Eng. Pat. 7839, 
April 3, 1913. Under Int. Conv., May 14, 1912. 

See Ft. Pat. 467,569 of 1913 ; this J., 1913, 999.—T. F. B. 

Drying chambers. J. J. F. Balds, Talenoe, France. Eng. 
Pat. 8609, April 10, 1913. 

See Fr. Pat. 466,223 of 1913 ; this J., 1913, 859.—T. F. B. 

Drying air; Process and apparatus for -. F. A. 

Daubing, Auboud, France. U.S. Pat. 1,092,434, 
April 7,1914. 

See Ft. Pat. 411,270 of 1910; this J„ 1910, 959.—T. F. B. 


Kind of asphaltum. 


Trinidad. 

Bermudez . 

California . 

Maltha flux . 

Bermudez maltha 

Mexican . 

Bermudez + California 
( 1 : 1 ) 

Bermudez4-Mexican 
<1: l) 

Trinidad+California 
( 1 : 1 ) 

Trinidad+Mexican 
„ < 1:1 ' 

Bermudez + California 
+maltha 

Bermudez + Mexican 
+ maltha 


j Acid values. 

Haponif. 

value. 

1st I»tot. 

2nd Dtet. 

__ * 

15-7—10-2 

7-9—8-4 

400 

9-6—9-8 

8-2—3-6 

28-0 

011—019 

0-04—0-07 

120 

0-12—016 

019—0-25 

8-0 

9-8 

2-3 


0-22—0-24 

0 05—0-09 

105 

4-9 

1-2 

20-5 

5-4 

2-0 

19-7 

- 


26-0 

- 

- 

24-9 

6-5 

1-7 

— 

616 

1*22 

- 


—A. S. 


Furnaces ; Regenerative gas ——. F. K. Siemens, London. 
Eng. Pat. 17,956, Aug. 6, 1913. Addition to Eng. Pat. 
10,824, May 7, 1912. 

See Fr. Pat. 461,938 of 1013 ; this J., 1914, 342.—T. F. B. 


Asphaltum; Determination of the melting point of - 

L. Sohanin. Z. angew. Chem. 1914, 27, 216—216. 

Thu apparatueusedie shown in the figure. The asphaltum 
or pitch is introduced while molten into a capillary portion 
at the lower open end of a tube. A, and allowed to solidify. 
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A layer of meroury about 5 mm. thiok is introduced above 
the solid pitoh. The tube. A, is then supported above 
the metal plates, P, which are separated by about 1 mm. 



at the lowor end and are in oircuit with a bell, K, a batterv. 
and an electro-magnet, M. The bulb of a maximum 
thermometer is supported near the capillary tube, whioh 
together with the plates, P, is onclosed in a tost-tubo 
supported in a flask, B. The flask is about one-third full 
of water and is boated gradually. When the pitoh melts, 
the meroury runs through the oapillary tube and completed 
the circuit betwoen the platos, P, whereupon the bell, K, 
rings, and the cleotromagnet is energised so as to shut off 
the gas supply to the burner, D, and admit cold water 
f on. a vessel E, to the flask, B. The apparatus is thus 
cooled and the maximum thormometer indicates the 

toito7tr"loek U-A C T°'” agn0t “ ay a ‘ S0 1,6 armDged 

Qa« standards. Decision of House of Lords Committee. 

Times, May 1, 1914. [T.R.J 
Tua Select Committee of tho House of Lords has considered 
P™ m “ ted by ‘he Gas Light and Coko Company 
to aboliHh the test of the illuminating power of gas supplied 
and to insist only upon compliance with a standard of 
calorific value, and has derided to abolish the illuminating 
test lor ponaltios, but to maintain that tost for tho purpose 
of information. They have also decided that the oalorifio 
value of the gas supplied by the company shall be one of 
thermal units gross, with an allowance of 74 
per cent, to cover lapses or errors in production. Penalties 

.tl„d“i, b % ,n ?o r ^ 0< L Un !T * he *« f “‘ lB below tho minimum 
standard of 495-5 British thermal unite. Seventeen other 
gas oompames who are promoting Bills in the present 
session have agreed to bo bound by the deoision of Parlia¬ 
ment in regard to the Gas Light and Coke Company’s 

Oil resources of the Empire. Perkin. See XII. 

Patents. 

Washing coal and other minerals; Apparatus for -. 

f . “abets, Montegnee, and A. IVance, Liege, Belgium. 

Eng. Pat. 17,011. July 24, 1913. 

Thk coal or other material is delivered by a stream of 
water through the pipe, 6, into a hopper, a, and is met, 
at the restricted - passage formed by the partition, c, by 
an upward flowing stream whioh enters at e. The heavier 
Partmles are discharged with part of the water at a. 
ihe partition, c, is adjustable, the areas of the passages 
rnr ine two streams being varied simultaneously, in order 
hat the velocity of the downward stream may be reduoed 
w a minimum consistent with the maintenance of a 


TOloo i‘y, in ‘b<> upward stream to carry away 
the lighter partioles. A finer adjustment is effeoted by 
means of a hinged flap, y, at the bottom of the partition, c. 



An inclined shutter, i, with hinged flap, z, in the delivory 
side of the hopper removes any suspended particles whioh 
accumulate there. In a modification, several asoending 
streams enter through passages in the bottom of the hopper, 
a solid inclined flap is arranged at the inlet side of the 
partition and small flaps are arranged, behind the solid 
flap and separated from it, above eaoh of the vertioal 
passages. (See also Eng. Pate. 22,855 of 1912 and 5519 
of 1913.)—A. T. L. 

Briquetting coal with waste sulphite-cellulose lyes and an 
inorganic substance. B. Grata. Gor. Pat. 271,479. 
Dec. 17, 1912. 

The inorganic substance used is aluminium hydroxide, 
preferably in the gelatinous condition.—A. S. 


-with accessible conduits in 
Get. Pat. 271,515, June 24, 


Coke-oven ; Regenerative — 
the foundation. C. Still. 

1913. 

The arches supporting the ovens are closed against 
the accessible conduits below by a horizontal course of 
brioks. Air is circulated through the passages between 
the latter and the arches and then passes to the regenerators. 
Excessive rise of temperature in the conduits below the 
horizontal course of brioks is thus prevented and these 
remain accessible while coking iB proceeding.—A. S. 

Coal-gas ; Apparatus for the manufacture of -. R. C. 

Congdon, Atlanta, Ga. U.S. Pat. 1,090,813, Maroh 17, 

1914. 

Each group of retorts is connected with a common stand- 
pipe sealed in liquid above and below and through whioh 
the gas is withdrawn. Liquid is caused to flow down 
through the stand-pipe without entering the retorts. 

-W. H. C. 

Generating gas; Apparatus for -. D. D. Barnum, 

Worcester, Mass., and H. A. Carpenter, Sewiokley, Pa., 
Assignors to Ritor-Conley Manufacturing Co., Pittsburgh. 
Pa. U.S. Pat. 1,091,111, Maroh 24, 1914. 

Benches of gas retorts consisting of two vertical rows 
of retorts, the long axes of those in eaoh row being in the 
same vertioal plane, are connected, the one row of one 
bench and the adjacent row of the next bench, to a vertioal 
stand pipe, which is placed between them. The stand¬ 
pipes are connected to the “ foul main."—J. L. F. 
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0 as-producers, W. R. Degenhardt. Fr. Pat. 464,265, 
Oct. 30, 1913. 

In a down-draught suction gas producer for continuous 
working, the fuel-chamber, A, above the producer- 
chamber, B, is surrounded by an annular chamber, H, 



for the distribution of air and steam through a ring of I 
holes, H l . The grate consists of separate perforated j 
bars, D 1 , which tit against, one another, without inter¬ 
vening spaces, and are supported bv a ring, 1), and a ! 
hollow bar, 1> 3 , which passes diametrically across the 
producer. The outer ends of the grate bars can be raised 
and lowered by a tool inserted through holes, L 2 . Air 
is drawn through the hollow bar, l) 3 , into a vaporising 
chamber, F, heated by the gas as it leaves the Bpace 
beneath the grate*. Water is admitted continuously to 
the vaporiser at F 1 , and the mixed steam and air pass 
through the pipe, F*, to the distributing chamber, H. This 
chamber may tie replaced by an annular pipe outside 
the producer oasing, connected with a similar perforated 
pi)ie within the easing, or by an annular chamber within 
the producer casing surrounding the upper part of the 
produoer chamber. A further supply of air is admitted 
through pipes, K, extending vertically downwards through 
the fuel-chamber. Poking holes, B^, are provided at the 
top of the producer chamber.—A. T. L. 

G (w for lighting and heating; Production of - by the action 

of steam above 800° C. on a mixture of fuel and lime. 

L. Vignon. Fr. Pat. 405,129, Jan. 20, *1913. 

The process described in the Third Addition, dated 
Feb. 6, 1911 to Fr. Pat, 416,699, Aug. 12, 1909 (this J., 
1912, 481), is effected at a higher temperature, viz , above 
800 c C., and if desired up to 1100° C. or 1200° 0. The 
reaction is: 2CaO +30+4^0-20^0+20),+ 2H.+CH*. 
The higher temperature increases the velocity of the 
reaction, and prevents the formation of calcium carbonate. 
Part of the carbon dioxide is reduoed to carbon monoxide, 
and small quantities of hydrocarbons other than methane, 
such as othylene, are formed. The carbon dioxide may be 
removed from the gas by washing, and the oarbon monoxide 
may be converted into methane as described in Fr. Pat. 
416,699 (this J., 1910, 1366).—A. T. L. 

Oil-gas; Process for obtaining - of uniform quality 

during the whole of the gas-making period in producers, 

J. Pintsch A.-G. Ger. Pat 271,270, May 11,1913. 

The oil-supply pipe is fitted with a throttle-valve which 
is gradually and continuously closed during the gas* 


making period, so that as the temperature falls, the supply 
of oil is diminished. In this way 80 per cent, or more 
of the calorific value of the oil is recovered in tho gas 
instead of 60 per cent, os usual.—A. S. 

Ammonia and combustible gases ; Conversion of animal 

substance# [waste leather J into -. A. T. Smith, 

London. Eng. Pat. 5348, Mar. 3, 1913. 

Waste leather is mixed with coal, slack, or coke, and 
I limestone or lime, in any of the usual types of gas pro¬ 
ducers, oj>erated with a mixture of air and steam. About 
70 jier cent, of the nitrogen contained in tho leather 
is evolved as ammonia, which is absorbed in the usual 
way, the unabsorbed, combustible gases being utilised 
in any desired manner.—O. R. 

Ammonia from gases ; Removal of -. J. Marr, Sheffield. 

Eng. Pat. 6291, Mar. 13, 1913. 

Gases from the dry distillation of coal or the like, are 
cooled to condense tar and gas liquor, and the latter 
is treated with steam and an alkali. The steam and 
ammonia evolved are mixed with tho residual gases from 
the first condensation, passed through a water separator, 
to remove the water fog together with any tar which may 
stiff be present, and finally to a saturator.—0. K. 

Condensers used in gas ivorks. G. F. H. Beard, J. W. 
Scott and It. and J. Dempster, Ltd., Manchester. 
Eng. Pat. 26,970, Nov. 24, 1913. 

Inside a vertical casing having an inlet and outlet for 
the gas, are vertical water tubes fixed at the lower end 
to a stationary, and at the upper end to a movable tube- 
plate, to permit of expansion. The upper tube-plate has 
a flange extending downwards from its periphery and 
sealed in a water trough. The water passes up through 
the tubes and flows over the upper tube-plate into the 
water-seal which is provided with an overflow. Tho 
flange may extend downwards nearly to the bottom of 
the condenser, thus providing a largo additional cooling 
surface.—A. T. L. 

Separating dust , etc., and sulphur compounds f rom producer- 
(jas, water-gas, and the like ; Purifier for ——. Berlin- 
Anhaltische Maschincnbau A.-G. Ger. Pat. 271,122, 
Dec. 12, 1912. 

Within and spaced away from the wall of the purifier is a 
retort packed with turnings of iron or other metal capable 
of combining with sulphur compounds. Except at the 
two endB the wall of the retort is porous. . The gas enters 
the purifier, and passes through the porous wall of the 
retort, which retains dust, etc. A blast of air may be 
passed into the purifier to bring it to, and maintain it at, 
the requisite temperature for the retention of the sulphur 
compounds by the iron turnings.—A. S. 

Blast-furnace gases ; Purification of -. W. Schwarz. 

Ger Pat. 271,303, April 24, 1912. 
Lime-water or other suitable solution is added to the 
water used in the known forms of purifiers (centrifugal 
washers, disintegrator devices, etc.), so that in addition 
to dust and the like, carbon dioxide is also removed from 
tho gas.—A. S. 

Mineral oil into volatile spirit; Apparatus for converting 

-. The New Oil Refining Process, Ltd. and J. L. 

Rossini, London. Eng. Pat. 13,726, June 13,1913. 

In carrying out the process described in Eng. Pats. 
13,675 of 1908, 28,460 of 1911 and 20,074 of 1912 (this 
J., 1909, 133 and 1913, 937), the decension pipe by whiob 
the vapours leave the horizontal or inclined retorts in 
whioh the oil is “ cracked,” passes down into a safety- 
box from which the vapours pass to the oondensing 
apparatus. When it is necessary to olean out the retort, 
the end of the decension pipe is sealed by running water 
into the safety-box, so preventing any flame from entering 
the condensers. Steam connections are provided at 
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the rear end of the retorte for blowing out the vapours 
after the doors have been slaokoned but before they are 
removed.—W. H. C. 

Still [for petroleum]. C. L. Turner, Now York, Aaaignor 
to S. H. Hart, Houston, Ter. U.S. Pat. 1,091,781, 
March 31,1914. 

The ornde oil flows from a supply tank sucooasi vely through 
a basin, a heater, a series of evaporators, end back to the 
supply tank. The evaporators each consist of a supply 
trough and a delivery trough, with an intervening spreading 
floor on which the oil is distributed in a thin layer; and 
are heated by radiators through which steam passes in a 
direction opposite to that of the oil. The steam supply 
to the radiators, one beneath and adjacent to the floor of 
each evaporator, can be independently regulated. The 
vapours from the evaporators pass to condensing coils, 
disposed within the basin, and serve to preheat the orude 
oil; means are provided for accelerating the passage of 
the vapours from the evaporators to the coils.—A. S. 

Mineral oils, ozokerite, etc.; Removal oj acid from - 

after treatment with sulphuric acid. A. Burkhardt. 
Fr. Pat. 404,560, Oct. 7,1913. 

The crude oil, etc., after treatment with sulphuric acid, 
is heatod and a current of air is passed through it until 
all sulphur dioxide is cxpellod. The temperature should 
not be high enough to causo any oarbonisation. The 
oil is then allowed to stand, drawn off from the “ acid tar," 
heated with a dehydrating agent such as calcium sulphate 
(caloinod gypsum) to break down any emulsion of oil, 
water and tar, and then neutralised with alkali and refined 
in the usual way.—A. T. L. 

Alcohols for industrial use; Carburetting - during 

manufacture. G. Boulais and P. E. Lofhvre. Fr. Pat. 
465,243, Jan. 31, 1913. 

Alcohol for use in internal-combustion engines is 
enriohod with acetylene, ethylene, or other, in order to 
increase its oalorific power. The alcohol vapours from 
the still are passod through layers of calcium carbide, 
whereby the aloohol is dehydrated and acetyleno is 
generated and passes with the alcohol through tho 
rectifying column and condenses with it in the receiver. 
The aloohol may in addition be saturated with oxygen 
and nitrous oxide, or preferably, with ethylene. The 
ethers which separate during distillation of the alcohol 
are freed from acids and mixed with tho alcohol. Crude 
ether containing alcohol and water is also added in order 
to bring the aloohol to a standard oalorific power.—A. T. L. 

Coke ; Utilisation of the waste heat of caked -. C. 

Semmler, Wiesbaden, Germany. Eng. Pat. 23,274, 
Oct. 15, 1913. 

See Fr. Pat. 463,299 of 1913 i this J„ 1914, 411.—T. F. B. 


Oaseous mixture; Process and apparatus tor producing 

combustible -. A. Rosenborg. Fr. Pat. 464,357, 

Oot. 31,1913. Under Int. Conv., Nov. 2,1912. 

See Eng. Pat. 25,165 of 1912; this J., 1913,1149.—T. F. B. 

Oas producer. T. de Fontaine. Fr. Pat. 464,549, Aug. 13, 
1913. Under Int. Conv., Aug. 13, 1912. 

See Eng. Fat. 18,413 of 1913; this J„ 1914,411.—T. F. B. 

Distilling mineral oils and the like ; Process of and apparatus 

for -. K. Kubierschky, Eisenaoh, Germany. Eng. 

Pat. 15,800, July 2, 1913. 

SEE Fr. Pat. 460,156 of 1913; this J., 1914, 68.—T. F. B. 


Mineral oils; Method af treating -. M. MeUmid, 

Freiburg, Germany. U.8. Pat. 1,092,448, April 7, 
1914. 

Bee Eng. Pat. 5484 of 1913; tbit J., 1913,1000.—T. P. B. 


Mineral wax ; Process for refining and decolourising -—. 
E. C. W. A. von Boyen, Barmstedt, Assignor to Waohi 
und Oeresinwerke in Hamburg, J. Sohliokum und Co., 
Hamburg, Germany. U.S. Pat. 1,092,629, April 7, 
1914. 

See Ft. Pat. 425,401 of 1911 j this J., 1911,882.—T. F. B. 

Acid sludge and liquors produced as by-products during 
the i cashing of mineral oils ; Process for working up the 

-. W. Pau and P. Eberhardt, urabow. Assignors 

to Riitgersworko A.-G., Berlin. U.S. Pat. 1,092,386, 
April 7, 1914. 

See Gor. Pat. 261,777 of 1911; this J., 1913,904.—T. F. B. 

Separating different kinds of minerals, sveh as coal, ores, 
etc. Eng. Pat. 26,418. See I. 

Manufacturing a bintling or covering medium from waste 
sulphite lyes. Eng. Pat. 7324. See V. 


Hb— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Regenerative oven for carbonisation of peal, lignite, wood, 
sawdust and all solid fuels which do not swell when 
distilled, and fur the recovery of by-products. G. 
Guardabassi and P. Goulliard. Fr. Pat. 464,591, 
Oot. 25,1913. 

A vehtioal retort is composed of elements, T, eaoh con¬ 
sisting of two truncated conical portions such as /, c, 
having inclined, elliptical bases at both the larger and 
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vertical axis o! the retort and making equal angles with 
one another and a total angle of 360° irom the lowest 
element to the uppermost. The two lowest elements are 
protected by firebrick, the others being of cast iron. The 
elements fit together at the small ends, and an extension- 
piece, d, is provided at the bottom of each to protect the 
gas outlets, 1, 2, 3. 4,5. The j>eat, etc., passes downwards 
through the retort as the coke is gradually withdrawn 
from the chamber, l, at the bottom, and the gases from 
each element pass to separate condensers. The retort 
is heated by gases from the furnace chamber, J, where 
fuel is fed continuously on to the grate from an inclined 
chamber, Y. The hot gases circulate around the retort 
and then pass downwards between the walls, 7, 8, to the 
chimney. The air supply for the furnace chamber is 
drawn in at the bottom of the annular flue which surrounds 
the wall, 8, passes up and down the length of the retort 
and then through dampers, K, to the chamber, Z, beneath 
the grate. ThiB chamber contains water normally at the 
level, k, h l , and serves to generate steam for mixing with 
the air supply. In starting the retort, the water level is 
lowered to y, y 1 , in order to admit air from openings 
normally sealed. This water also seals the opening, U, 
from whioh the coke is withdrawn, and servos to quench 
the coke, the steam and ammonia formed thereby passing 
to a condenser through the outlet, 5.—A. T. L. 

Gas mantles ; Manufacture of incandescent -. J. I. 

Robin, London. Eng. Pat. 28,285, Doc. 8, 1913. 

The fabric for making the mantles, whether upright or 
inverted, is knitted or woven from two or more threads, 
one or more of which is previously impregnated, whilst 
the remaining threads are not impregnated and are burnt 
entirely away during incineration. Unevenness of the 
fabric of the mantle after incineration is thus prevented. 
The different threads may be givon distinctive colours. 

—A. T. L. 


Incandescence bodies [of boron ] for electric lamps, furnaces, 
etc. E. Podszus. Fr. Pat. 464,552, Aug, 21, 1913. 
Under Int. Conv., Aug. 21, 1912. 

Incandescence bodies or filaments of pure or almost 
pure boron are claimed. They may be formed from 
very finely divided boron nitrido mixed with a suitable 
binder, whioh is removed by heating, the filaments being 
converted into pure boron by heating above 2000° 0. 
in a current of ammonia. A small quantity of finely 
divided carbon may be added to act as a catalytic 
agent and facilitate decomposition of the nitride. 
Amorphous boron, which if pure and highly compressed, 
has a sufficiently low resistance, may also be used for 
preparing the filaments. It is obtained by the action 
of metallic vapours (mercury, copper, silver, sodium, 
oalcium, etc.) on volatile compounds of boron, Buch as 
the chloride, sulphide or phosphide. For example, the 
vapours of pure boron chloride may be passed through a 
tube in which a long steady aro is maintained between 
electrodes of tungBten and mercury. Boron and mercury 
chloride are deposited on the cool parts of the tube, and 
the chlorido is removed by heating.—A. T. L. 

Distillation retorts; Feeding and distribution of charges 

in ixrtical -. Distillation of bituminous matters. 

J. G. Aarte, Dongen, Holland. Eng. Pats. 17,611 
and 17,661, July 31 and Aug. 1, 1913. Under Int. 
Conv., Aug. 1, 1912. 

Six Ft. Pat. 463,739 of 1913 ; this J., 1914, 412.-T. F. B. 


Carbonaceous substances ; Process for treating [destructive 

distillation of] -. 0. J. Parker. Fr. Pat. 465,262, 

Nov. 24, 1913. Under Int. Conv., Deo. 11, 1912. 

Six Eng. Pat. 28,582 of 1912 j this J., 1913,647.—T. F. B- 

Charcoal powder; Process for making active -. L. 

Pilaski, Warsaw, Poland. Eng. Pat 19,228, Aug. 25, 
1918. 

6xi Ger. Pat 267,443 of 1912; this J., 1914,216.—T. F. B. 


Charcoal; Manufacture of -. 0. Wright, Pennant 

Hills, N.S.W. U.S. Pat 1,092,418, April 7, 1914. 

See Fr. Pat. 447,307 of 1912 ; this J., 1913, 225.—T. F. B. 

Graphite conductor [filament J. W. C. Arsera, Schenectady, 
Assignor to General Electrio Co., New York. U.S. 
Pat. 1,091,616, March 31, 1914. 

See Eng. Pat 13,021 of 1911; this J., 1912, 21.—T. F. B. 

Distilling crude pyroligneous acid. U.S. Pat. 1,089,417. 
See VII. 


m.—TAR AND TAR PRODUCTS. 

“ Free carbon ”: its nature and determination in tar 
products. J. M. Weiss. J. Ind. Eng. Chem., 1914, 
6, 279—285. 

Results of experiments are described showing that 
benzene, toluene, chloroform, carbon bisulphide, and 
glacial acetic acid in contact with tar form insoluble 
compounds, tho amount increasing with tho period of 
cbntact: tho residues obtained with chloroform and 
carbon bisulphide contained chlorine and sulphur 
respectively. No such insoluble compounds appeared to be 
formed with pyridine and aniline respectively, but these 
liquids are considered unsuitable os solvents for the 
determination of “ free carbon,” for which purpose digestion 
with toluene on a steam bath for not more than 30 mins, 
and extraction of the insoluble residue with benzene under 
standardised conditions is recommonded. For asphaltums 
extraction with cold carbon bisulphide, using a Goooh 
cruoible, is more rapid and gives results equally accurate. 

—A. S. 

Determination of the melting point of asphaltum. Schanin. 
See Ha. 


Patents. 

Coumarone-resin from heavy benzol of b. pi. 160°—180° C. ; 

Production of a high-grade, pale -. M. Wendriner. 

Ger. Pat. 270,993, Aug. 20,1912. 

The heavy benzol, after separation of tar acids and bases, 
is mixed with 3—5 per cent, by vol. of sulphuric acid of 
60° B. (Bp. gr. 1-71) and then treated, with continuous 
stirring, with, at the most, 0-25 per cent, by vol. of con¬ 
centrated sulphuric acid, in a thin stream, until tho 
temperature rises to 110°—120° C.; the acid (free from 
resin) is then separated, and the residual oil neutralised 
and distilled, whereby there are obtained a pale ooumarone- 
resin and colourless solvent naphtha which has a pleasant 
odour and does not darken on exposure to light. It is 
not essential first to separate the tar acids and bases, 
but if this be not done, about 0*5 per cent, of concentrated 
sulphuric acid must be used, and the ooumarone-resin 
obtained is not so pure.—A. 8. 

Diamino-di-p-xylylmethane from technical xylidine ; Process 

for preparing -. Farbwerke vorm. Moister, Luoius, 

und BrUning. Ger. Pat. 270,663, Feb. 9, 1913. 

The mixture of diaminodixylylmethanes, obtained by 
treating “technical” xylidine with formaldehyde, is 
converted into the hydroobloride, whioh is dissolved in 
water and decomposed by means of a soluble sulphate. 
The sulphate of diaminodi-p-xylylmethane, whioh » 
practically insoluble in water, is thuB separated from the 
sulphates of the other bases.—T. F. B. ' 

Condensation products of the anihraquinone series containing 

nitrogen; Process for preparing -. Farbwerke vorm. 

Meister, Lucius, and Briining. Ger. Pat. 270,789, 
Dee. 14, 1912. 

a• Anthbaquinonylabylglycin es (see Ger. Pat. 270,790, 
following) are treated with aoetio anhydride. Yellow 
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substanoes are obtained, whiob dissolve in alcohol and 
chloroform and exhibit a strong yellowish-green fluores- 
cenoe. Their constitution has not been determined. 

—T. F. B. 


Condensation products of the anthraquinone series containing 

nitrogen; Process for preparing -. Farbworke vorm. 

Meister, Lucius, und Bruning. Ger. Fat. 270,790, 
Oct. 30, 1912. 

u-Halogenanthbaquinones or their derivatives or 
substitution products are heated with salts of aromatic 
glyoines in presence of copper or its salts and of an indifferent 
solvent or diluent, at a temperature above 100° C. The 
products are onthraquinonyl derivatives of arylglyoines 
of the general formula, Aryl.N(R)CH,.COOH, where S 
represents the anthraquinonyl nucleus.—T. F. B. 


Tars from coal, petroleum or shahs; Conversion of - 

into pitch by means of air under pressure. Soc. Anon, 
(lee Combustibles Industrials. First Addition, dated 
Jan. 4, 1913, to Fr. Pat. 443,207, July 8,1911. 

See Eng. Pat. 28,973 of 1912; this J., 1914,246,—T. F. B. 

Pitch; Method of making a hard commercial -. Barrett 

Manufacturing Co. FV. Pat. 464,675, Nov. 8, 1913. 
Under Int. Conv., April 10, 1913. 

See U.S. Pat. 1,088,635 of 1914; this J., 1914,413.—T. F. B. 

Arylamines of 2.3-hydroxt/naphthoic acid; Process for 

preparing -. Chem. Fabr. Grieshoim-Eloktron. Fr. 

Pat. 464,478, Nov. 6, 1913. Under Int. Conv., July 18, 
1913. 

See Eng. Pat. 23,732 of 1913 ; this J., 1914, 70.—T. F. B. 

Polynitrocarbamles; Process for preparing -. L. 

dassella und Co. G. m. b. H. Fr. Pat. 464,538, 
Jan. 15, 1913. 

See Ger. Pat. 268,173 of 1912; this J., 1914,193.—T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

Indigo; The process of oxidation of - [6y permanganate]. 

H. E. Wagner. J. prakt Chem., 1914, 89, 377—414. 
In the oxidation of indigo by permanganate, as is known, 
less of the oxidising agent is used than is required by 
theory for the conversion of indigotin into isatin, necessi¬ 
tating a correction of 12-6 per cent. This correction 
remained constant for concentrations above 1 :4000 
in the case of commercial synthetic indigo, or 1:5000 
in the case of the natural product. The permanganate 
consumption was not affected by atmospheric oxygen, 
nor by addition of small quantities of manganese sulphate. 
When indigo solution was added, drop by drop, to acid 
permanganate, nearly theoretical results were obtained, 
whilst quicker addition oaused an acceleration towards 
the old result. The exoess of indigo used over the 
theoretical quantity could be raised to 12—13 per oent. 
by having present from the beginning an addition of 
isatin or isatinsulphonic aoid. The author’s experiments 
point to the formation of a labile primary oxide by 
the isatin or isatinsulphonio acid being the cause (if 
the phenomenon, this oxide entering into the reaotion 
and oausing the acceleration which accounts for less 
than the theoretical amount of permanganate being 
required.—J. B. 

Madder extract “ Meissonier ” ; Manufacture of -. 

N. Bell BulL Soo. Ind. Mulhouse, 1914, 84, 39—43. 
This extract was manufactured by the firm of Meissonier 
aooording to the process at P. Scniltzenberger during the 


period 1867 to 1893. Garanoine was extracted with hot 
benzene in a speoial form of reflux stUl and (he solid, 
more or less crystalline product which separated on 
oooling was purified by dissolving in concentrated sul¬ 
phuric acid, preoipitating with water and washing free 
from acid.—J. B. 


Examination of saffron. Krzizan. Set XX. 


Detecting magnesium sulphate in saffron. Neetler. Set XX, 


Patent. 


Condensation products of the naphthazarin series and process 
for making them. Soc. pour l’lndustrie Chimique A 


Bale. Fr. Pat. 464,464, 


. poui 
, Jan. 


13, 1913. 


Naphthazakin or its homologues, analogues, or sub¬ 
stitution produots, or the substances obtained by heating 
those compounds with solvents or diluents, with or without 
addition of alkalis, alkali or alkaline earth sulphides or 
salts, or polyhydric alcohols (glyoerol, eto.), are heated 
eithor with primary, secondary, or tertiary amines, or 
with thiophenols, or with compounds containing one of 
the groupings, CH,.CO or CH : C{OH), suoh as indoxyl, 
oxytbionaphthene, phenols, naphthols, anthranol, anthrol, 
etc., in presence of a solvent or diluent. Naphthazarins 
may be replaced by the corresponding arylido derivatives 
obtained by treating tho naphthazarin with aromatic 
amines or their sulphonio or carboxylic acids. Similar 
compounds are obtained by heating these arylido deriva¬ 
tives of naphthazarin with a solvent or diluent, with 
or without an alkali, an alkali or alkaline-earth sulphide 
or other salt, or a poly-alcohol. All of these condensation 
produots are readily oonvorted into halogen derivatives. 
Some of tho produots obtained in this manner are dyestuffs, 
whilst others arc suitable for use in preparing dyestuffs. 

—T. F. B. 


Furfuran derivatives, especially furfural; Use of - for 

r acing black colouring matters. A. and E. Lederer. 

Pat. 464,622, Nov. 6, 1913. Under Int. Conv., 
March 11, 1913. 

Derivatives of furfuran, especially furfural, are con¬ 
verted into substances which dye black shades on 
unmordanted fibres, by heating them with sulphur in 
presenoe of an alkali, an alkaline earth, or a metallic 
oxide such as lead oxide. For example, one part of 
caustic soda is dissolved in one part of water, one part of 
furfural is slowly stirred into the solution, one part of 
powdered Bulphur is added, and the mixture is heated in an 
autoclave for two to four hours under a pressure of 3 to 5 
atmospheres.—T. F. B. 


Dyestuffs of the anthraquinone series; Process for preparing 

-. Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 

465,069, Nov. 19, 1913. Under Int. Conv., Deo. 5, 
1912. 

Acid dyestuffs for wool are obtained either by oondenaing 
anthraquinone-meroaptans with halogens ted anthra- 
quisonesulphonic acids, or by oondenaing anthraquinone- 
mercaptansulphonic acids with halogen-anthraquinones. 
The dyeings produced by these substanoeo vary from 
yellow, red, brown, and violet to blue, and are distinguished 
by their fastness to chroming, fulling, and light.—T. F. B. 

Disazo dyestuffs for cotton; Process for preparing —, 
Farbwerbe vorm. Meister, Lucius, und Briining. Ger. 
Pat. 270,669, Nov. 24, 1912. Addition to Ger. Pat. 
257,193 (see third Addition to Fr. Pat. 376,888; this J., 
1913,131). 

The monoazo dyestuff obtained by combining a diaxo 
compound with p-aminobenzoyl-2.5.7-aminonaphthol- 
sulphonio aoid, is again diazotised and combined with 
2.8.6-aminonaphtholsulphonio aoid or its derivatives 
containing an aoidyl group attaohed to the nitrogen. 

—T. F. B. 
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Vat dyestuffs; Proven tor preparing blue —-. Farb 

werke vorm. Melstcr, Lucius, und Brttning. Ger. Pat 
270,885, Sept. 15,1911. 

Quinone or a halogen derivative of quinone is oondensod 
with the moroaptans of p-aminodialkylphenylaminee or 
their derivatives. When halogcn-quinones are used, 
addition of sodium acetate is advisable. The condensation 
can be effected in presence of water, but the use of alcohol 
or glacial acctio acid is preferable. The products are 
easily converted into vats, in whioh ootton is dyed blue. 

—T. F. B. 


Vat, pigment, and mid dyestuffs; Proem for preparing 

yellow -. Farbwerke vorm. Meister, Lucius, und 

Briining. Ger. Pat. 270,043, Juno 18, 1911. 

Tub condensation products obtainod from indigo and 
bonsoio anhydride or one of its derivatives according to : 
Gor. Pat. 230,744 (see this .J., 1912, 1025), are heated with 
condensing agents to high temperatures, with or without 
addition of a solvent or diluent.—T. F. B. 

Dyestuffs of the fuchsin aeries ; Process for joeparing 
Farbwerke vorm. Meister, Lucius, und Briining. Ger. 
Pat. 270,930, Jan. 10,1912. 

Aromatic glycines are fused with primary aromatic 
bases which do not contain an alkyl group in the p-position, 
or with their salts, in presence of aromatic nitrohydro- 
carbons and iron or an iron salt.—T. F. B. 


quantity is now being shipped. One sample (a) was too 
harsh for use as a jute substitute and was valued at £12 
per ton with “common” jute at £11—£12 per ton; 
the other (6) was valuod at £16—£17 per ton as a jute 
substitute, with “ first native marks " jute at £14 7s. 8d. 
per ton. 

“ Prowl ” fibre from British Guiana, possibly from a 
species of Ananas or Karratas, was suitable for rope making 
and was valued at £24 per ton (Oot, 1909). The results 
of the chemical examination of some of the fibres are given 
in the following table:— 



Malachra ! 

capitata. | 

llama. 

Crowa. 

1 1 

1 

2 j 

a 

b 


Moisture. j 

Ash . 

per cent. 
1M 
0-8 
100 
150 
00 

74-4 

per cent. 
10-8 
0-4 
0-7 
13-3 
04 

751 

per cent. 
8-5 
0-4 
7-4 
10-2 
0-4 

76-8 

per cent.! 
10-5 i 
0-8 ! 
9-5 

12 8 
l-l 

770 

per cent. 
9-9 

0-6 

12-3 

161 

1-8 

841 

a-Hydrolysis, loss 
^-Hydrolysis, loss 
Acid purification, 
loss 

Cellulose. 

Length of ulti¬ 
mate fibres 

- 

006-- 
01 in. 
avcraip* 
0*08 In. 


- 

0-20— 
0-44 in. 
average 
about 
0-3 in. 


Polvazo dyestuffs ; Production of substantive -. Fabr. 

dfprS Ohimiqucs ci-dev. Sindoz. Fr. Pat. 464,576, 
Oct. 16, 1913. Undor Int. Conv., Feb. 12, 1913. 
SBBEng.Pat. 23,119 of 1913; this.1., 1914, 416—T. F. B. 

Azo dyestuffs: Process for producing diaxotisahle -. 

Farbenfabr. vorm. F. Bayer und Go. Fr. Pat. 465.347, 
Nov. 26, 1913. Under Int. Conv.,. Dec. 27, 1912. 
SekOct. Pat. 268,792 of 1912; this J., 1914,195.—T. F. B. 

New colour lakes . Eng. Pat. 15,557. See XIII. 


—R. G. P. 


Cellulose, compounds ; Analysis of -. V. Hottenroth. 

Chem.-Zeit., 1914, 38, 615. 

In the determination of impurities fe.g., sulphuric acid 
in cellulose aoetate), destruction of the organic matter 
by hydrolysis with strong hydrochloric acid is recom¬ 
mended. After standing, hot, for several hours, the solu¬ 
tion may ho diluted without separation of hydrooollulose ; 
the sulphuric acid is determined in the usual manner. 

—W. R. 8. 


Makina ato dyestuffs containing the arseno group. Gor. 
^ Pat. 271,271. See XX. 


Nitrocellulose : Viscosity of solutions of - in alcoholic 

camphor solutions, if. Nishida. Caoutohouo ot Gutta¬ 
percha. 1914, 11, 8103—8115, 8200—8207. 
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Silk ■ Wild - from Mexico. Bull. Imp. Inst., 1914, 

12, 46—47. 

Wild silk is obtainable in largo quantities in tho StateB 
of Vera Cruz and Oaxaca, where the Indians use it for 
rope-making. The sample examined consisted of a flat 
loosely-spun weh-like nest 12 by 18 in. The web, amount¬ 
ing to 24 per cent, of the wholo sample, when separated 
as far as possible from extraneous matter, and degummed 
by boiling soap solution yielded a grey to greyish-brown 
silk of good lustre and strength. It is unlikely that, the 
matorial oould be used commercially owing to the low yield 
of degummod Bilk (about 10 to 15 per cent.), and the 
difficiutiea of oleaning and carding.—R. G. P. 

Fibres from various sources. Bull. Imp. Inst., 1914, 12, 
32—42. 

Jute from India. Four samples of jute grown experi¬ 
mentally at Dacca, Bengal, were examined with a view to 
determine the relation between strength and ohemioal pro¬ 
perties. The strength as tested by hand was found to 
Increase with increasing cellulose content and decreasing 
loss on hydrolysis. 

Malachra capitata, Urena lobata, and Sida fibres from 
India would aU be saleable as jute substitutes at prions 
dose to those of “ first marks ” Calcutta jute. 

“ Kama ” fibre from Northern Nigeria, is derived from 
Hibiscus hnariifolius, and it is said that an increasing 


The measurements were made with an Bugler viscosi¬ 
meter. Nitrocolluioaea which were unstable or con¬ 
tained free acid had always a very low viscosity. The 
viscosity was increased by organic bases, fatty oils, fatty 
acids, and especially by phenol, whilst’ it was lowered by 
addition of various solvents (except camphor and camphor 
substitutes) to the alcohol, by aromatio acids, and by 
rise of temperature. After a oortain time, long standing 
had no appreciable effect: tho solutions did not 
“ripen” as did those of viscose. Cold washing 
of nitrocellulose, to remove free acid, raised the solu¬ 
bility and lowered the viscosity. Prolonged nitration 
usually gave nitrooelluloses of low viscosity, as did nitra¬ 
tion at high temperatures, when the yield was poorer. 
The percentage of water in the nitrating aoid was not- 
of great importance, but 18 per cent, gave the best results. 
The ratio nitric : sulphurio aoid was important; the ratio 
0-25; 0-35 gave the most visoous nitrocellulose. The 
nitrogen oontent of the nitrocellulose did not affeot the 
visoosity. Bleaching often lowered the visoosity and 
tended to formation of oxyoellulose. Treatment by 
metallic salts often affeeted the viscosity, which was usually 
lowered by any inorease in stability. The visoosity of a 
nitrocellulose was higher, the lower the oontent of water. 
The visoosity of a mature of two nitrooelluloses of known 
viscosities oould be calculated from the additive law. 
These results show that visoosity measurements oan be 
employed for purposes of oontrol.—H. E. P. 

AcetylnitroceHuloses and their utilisation for celluloid. 

H. Nishida. Kunstatofle, 1914, 4, 141—142. 
Trail methods for the preparation of mixed aoetonitrio 
esters of cellulose were investigated. The nitration of 
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cellulose acetate by the aotion of nitric and sulphuric 
acids is difficult praotically owing to the dense structure of 
the acetic ester, and the products are not homogeneous. 
'The aoetylation of nitrooelluloso in the form of tissue 
paper by an acetylating mixture containing sulphuric acid 
is practicable, but entails a loss of reagents, the gelatinous 
produot absorbing acetio anhydride which can only be 
removed by washing. Starting with a nitrated paper 
■containing 12-42 per cent. N, the author obtained a mixed | 
-ester, with a yield of 109 per cent., allowing on analysis ] 
4-8 per oent. N and 29-7 por cent. CH s CO. The eater j 
was only slightly inflammable. The best method for 1 
preparing these mixed esters was by simultaneous esteriti- i 
•cation by the “ single bath ” process. A whole series of j 
•esters of different compositions were obtained by varying : 
the proportions of reacting acids. The most satisfactory 
product for celluloid manufacture was obtained with a 
■mixture of concentrated sulphuric acid, 98 parts by vol. ; 
nitric aoid (1*5 sp. gr.), 52-5; acetic anhydride, 50. Six 
•grins, of cotton wool wore stooped in 300 c.e. of this mixture 
$or 1 hour at 30° C. The product, which was obtained 
with a yield of 107 per cent., contained 9-8 per cent. N; 

-it was completely soluble in alcohol and camphor, was 
non-inflammable by heating and only ignited by direct 
■contact with a flame. When converted alone, or in admix¬ 
ture with nitrocellulose, into a celluloid mass, it yielded 
products more stable and less inflammable than j 
•ordinary celluloid.—J. F. B. 


J*ine waste ; Chemical utilisation of southern -. M. C. : 

Whitaker and J. S. Bates. J. Ind. Eng. Chem., 1914, ! 
6, 289—298. 

'The results are given of laboratory tests of a method of j 
•utilising waste resinous wood (long-leaf southern pine, 

P. palustris) by digesting first with dilute caustic soda 
•under a low pressure to extract the rosin and turpentine 
and then with stronger alkali under a higher pressure 
to oonvert the wood into paper pulp. The experiments 
were made with “ box-faoo slabs ” containing about 
32 por cent, of rosin, 8-4 of volatile oils (turpentine and pine 
•oils) and 5-2 per cont. of moisture. For the first digestion 
•satisfactory results were obtained by working at 15—20 lb. 
pressure for 3J—4 hours and using about 7-2 per cont. 
of caustic soda (reckoned as Na 2 0 on the weight of wood) 
at a concentration of 1*5—2 per cent. Na z O. Most of the 
•oil of turpentine was obtained in the first hour and without 
-excessive consumption of steam: the condensed oil 
became heavier as distillation proceeded, so that it would 
bo possible to effect directly a preliminary fractionation 
into “ wood turpentine ” and “ pine oil.” After draining 
•off the dilute alkaline liquor, the residual “ chips ” were 
washed by boiling for a short time with water, and rosin 
•soap was “ Baited ” out from both the alkaline liquor 
and the wash liquor by adding caustic soda so as to bring 
the concentration up to 0—8 per cent. From 75 to 85 
per cent, of the rosin contained in the wood was recovered 
In the form of rosin soap, which after purification by dis¬ 
solving in water and re-precipitation with caustic soda, 
could be used directly for the preparation of size. The 
[liquor was decanted or siphonod from the rosin soap 
precipitate and used in the subsequent digestion for 
converting the resin-free wood into paper pulp. This 
cecond digostion was effected at 100 lb. pressure for 2J— 

4 hours, using 10 J— 35 per cent, of caustic soda (reckoned 
os Na s O on the weight of wood) at a concentration of 
1 - 8 — 4.2 por oent. Na,0: about 25 per cent, of pulp 
^reckoned on the raw wood), of good strength and flexi¬ 
bility, composed of fibres 4—0 mm. long, was obtained. 


2fipa palm leaves for paper-making. Bull. Imp. Inst., 
1914, 12, 42—44. 

The midribs of the leaves of the nipa palm from Sarawak 
yielded 33 per oent., while the leaves alone only yielded 
20 per oent. of unbleached pulp calculated on the material 
-dried at 100°—110 a C., compared with 32-3 per oent. 
from Algerian esparto grass. The ultimate fibres of the 
midribs were equal in average length to those of esparto 
^graes, those from the leaves were shorter. Both the 


midribs and leaves oould be readily converted into a 
brown pulp which yielded fairly good paper. Though 
too bulky and giving too small a yield of pulp to allow of 
export to Europe, it might be possible to use them looally 
in Sarawak for paper-making or for tho manufacture of 
“ half-stuff ” for export.—R. G. P. 


Scilla rigidifolia leaves from Swaziland (for paper-making). 

. Bull. Imp. Inst., 1914,12, 44—45. 

Scilla rigidifolia grows in large quantities in Swaziland 
and the leaves contain a fair amount of fibre, which is, 
however, weak and could not be extracted profitably for 
textile use. The leaves yielded 35-4 per cent, of unbleached 
pulp calculated on material dried at 100°—110°C. ( com¬ 
pared with 32-3 i>or cent, from Algerian esparto grass ; 
the ultimate fibres of S. rigidifolia were shorter than those 
of esparto grass. The leaves might ba used locally in 
S. Africa for the manufacture of pulp.— R. G. P. 


Patents. 

Wool or other fibrous substances, skins, hides or textile 

fabrics; Method of treating - to destroy anthrax 

or other disease germs. W. Rhys-Davies, Bradford. 
Eng. Pat. 5924, March 10, 1913. 

Liquid or gaseous formaldehyde is injected by means of 
superheated steam or hot compressed air through the 
material, which is contained in a steam-jacketed ohamber 
having a perforated false bottom, and filled with oarbon 
dioxide. (Reference is directed to Eng. Pat. 23,954 of 
1907 ; this J., 1908,1173.)—J. F. B. 


Textile fibres; Process of treating - with soap-bathe in the 

form of froth, particularly for the degumming of silk. 
0. Ris. Fr. Pat. 404,909, Nov. 15, 1913. Under Int. 
Conv., Nov. 22, 1912. 

In treating fibres in a bath of froth from a boiling soap 
solution the operation is carried out in a dosed vessel 
under reduced pressure, at a temperature below the normal 
boiling point of the liquid.—J. F. B. 


Wicks for candles, wax matches, tapers and the like ; Manu¬ 
facture of -. A. Wilson, London. Eng. Pat. 6170, 

Dec. 23, 1913. 

The wicks are prepared from filaments or threads of 
cellulose produced from a solution of viscose by squirting 
it into a solution of sulphuric acid of about 10 per cent, 
strength.—J. F. B. 


Cellulose or the like ; Apparatus for pumping or regulating 
the flow of solutions of -. J. E. Criggal, Wolverhamp¬ 

ton. Eng. Pat. 9758, Apr. 25, 1913. 

The apparatus is of the type in which two or more revolving 
cylinders are employed, the operative strokes of the 
plungers of which are effected by a stationary cam. The 
gearing for rotating the disc carrying the pump cylinders 
is arranged to permit of the easy removal of the disc. 

—J. F, B. 


Artificial silk ; Machines for spinning -. V. Martin, 

Lille, France. Eng. Pat. 18,080, Aug. 10,1913. Under 
Int. Conv., Aug. 10, 1912. 

A number of thread-drums are mounted on a vertioal 
or horizontal rotatable member, each drum being provided 
with a vertical shaft and friction cone. When one of the 
drums is full, the member is rotated and another drum 
comes under the spinning guide from whieh the thread 
is being delivered; at the same time the cone on the 
shaft of the new drum engages with the friction disc of the 
main driving shaft and the arum revolves, the friction disc 
being held in engagement by a spring mechanism.— J. F. B. 
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Cellulose enters and products derived from them; Manu¬ 
facture of -. Farbcnfabriken vorm. F. Bayer and 

Co. Firet Addition, dated Oct. 21, 1913, to Fr. Pat. 
417,274, June 18, 1910. Under Int. Conv., Oct, 31, 
1912 (th»J., 1911,19). 

For the preparation of oellulose acetates soluble in 
acetone, the acid sulphates of primary aromatic amines 
( loc . cit.) may be replaced by neutral sulphates of amines. 
Example : 50 parts of cellulose are acetylated by a mixture 
of 250 parts of acetic anhydride, 200 of glacial aoetic acid 
and 20 of mcthylaminc sulphate or o-toluidine sulphate, at 
30°—60° C.—J. F. B. 

Plastic masses ; Manufacture of extra-supple. -. Soc. 

Anon. Nouvelle L’Oyonnithe. Fr. Pat. 465,345, 
Nov. 26, 1913. 

Extra-supple plastic masses of a basis of nitrocellulose or 
cellulose acetate are made by incorporating with the usual 
solvents a very high proportion (50—70 per cent, of the 
weight of cellulose ester) of castor oil, “ manol,” acctin, 
etc., with or without pigments or metals, the material 
being prepared in sheets not exceeding 2 mm. in thickness. 
Textile fabrics may be com binod with those sheets on one 
or both sides,—J. F. B. 


Lignocelluloses ; Separation and recovery of volatile acids, 
methyl compounds and furfuran bodies from hydrolysed 

-. A. and E. Ledcrer. Fr. Pat. 464,608, Jan. 16, 

1913. 


Tiie volatile products formed in the hydrolysis of ligno¬ 
celluloses are removed by distillation under pressure from 
the mass in course of hydrolysis. The condensed liquid 
is fractionated by subsequent distillation, volatile acids, 
furfural, methyl alcohol and acetone being obtained. 
Tho volatile products still remaining in the hydrolysed 
mass are separated by drying the latter in vacuo at not 
above 80° 0. until it contains only 5—10 per cent, of 
moisture. No destruction of sugar takes place at this 
temperature, but if a higher temperature be desired, 
calcium acetate may be aaded to neutralise the mineral 
acid present.—J. F. B. 


Pulp for the manufacture of paper ; Means and method of 

bleaching -. P. Coupor, Oakcnholt, Flints. Eng. 

Pate. 9442 and 20,355, Apr. 22 and Sept. 9, 1913. 
Dilute pulp from a tank is passed through a concentrator, 
whence the concentrated pulp is conveyed on a band to a 
funnel in the cover of a second tank, having a conical 
copper hood concentrically mountod near the top for 
distributing the flow of pulp uniformly. When the second 
tank is charged with pulp and bleach liquor, the funnel is 
removed, the cover closedand the pulp circulated from the 
bottom of the tank to the top of the copper hood by means 
of a pump and pipe outside the tank. During this process 
compressed air iB admitted to tho closed tank so that 
bleaching takes place under pressure. Subsequently 
the bleached stock is pumped over into a scries of open 
tanks of similar construction, from which it is passed to a 
second concentrator.—J. F. B. 


Paper and the like ; Manufacture of - [regulation t of 

now of pulp]. J. H. Wallin, Kopmanhohnen, Sweden. 
Eng. Pat. 26,242, Nov. 15,1913. 

Variations in tho quantity of water running from or 
pressed out of some part of the wet portion of the paper- 
machine are caused to act upon a registering device for 
indicating the thickness of the pulp or upon a regulating 
device for controlling the supply of pulp to the machine. 
For instance, the water flowing from tne first wet press 
is oolleeted and delivered through a flexible tube into a 
vessel provided with an outlet noar the bottom. The sixo 
of the outlet in relation to the inlet is so adjusted that 
variations in the rate of water entering the vessel produce 
variations in the height of the water in the vessel. These 
variations act upon a float which in rising and falling 
operates an indicating lever showing the thickness of the 
pulp. This lever may constitute a movable electric 
switch, closing in its two extreme positions two separate 


electric cirohits which oause the engagement of one or 
other of two pawls on a reciprocating rail with a ratchet 
wheel controlling the supply of pulp,-—J. F. B. 

Paper , pulp and similar mills ; Apparatus for clarifying 

the back-waters of -. E. Mann und Co. Fr. Pat. 

464,483, Nov. 6, 1913. Under Int. Conv., Nov. 7, 1912 
and Jan. 27, 1913. 

The settling apparatus consists of two tanks arranged one 
behind the other and communicating with each other 
at their lower portions. The back-waters enter tho first 
tank, which is of great length and has a slightly inclined 
front wall. The second tank, which serves for the dis¬ 
charge of the clarified water, is enlarged towards the top in 
the form of a hopper. The wall which forms the partition 
between the two tanks is inclined towards the end at which 
the liquid enters, and its angle of inclination may be altered. 
The back-waters entering the first tank may “be directed 
downwards in a thin, wide stream by a baffle-plate situated 
near the point of entry.—J. F. B. 

Bookbinding material; Production of waterproof -. 

B. Hansel, Vienna. Eng. Pat. 23,957, Oct. 22, 1913. 
The fabric is impregnated with a paste prepared from 
starch which has been hydrolysed by the action of cold 
ulkaliB or acids, and is then treated with a dilute solution 
of oil-varnish lacquer before applying a waterproof 
coating (e.g. nitrocellulose).—J. F. B. 


W aste sulphite lyes ; Process for manufacturing a binding 

or covering medium from -. P. U. Muller, Berlin- 

Friedonau, Germany. Eng. Pat. 7324, Mar. 27, 1913. 

Waste lyes from the manufacture of sulphite cellulose 
are concentrated and then incorporated by prolonged 
stirring with carbon bisulphide; tne material is suitable 
for use as a varnish, paint, covering or binding medium 
for briquettes. In tho manufacture of coal briquettes 
with this material, oil, resin, wax, paraffin, camphor, etc., 
may be added with the carbon oiHulphido in the dis¬ 
solved state, as a protection against moisture and dis¬ 
integration m tho fire.—J. F. B. 

Retting of flax and like straws. W. J. Fernie, Newark-on- 
Trcnt. Eng. Pat. 11,384, May 13, 1912. 

See Fr. Pat. 460.092 of 1913 ; this J., 1914, 19.—T. F. B. 

Wool or similar substance.is ; Process for degreasing raw - 

by means of fat solvents. C. Netz und Co., and F. Koch. 
Fr. Pat. 464,400, Nov. 4, 1913. Under Int. Conv., 
Fob. 14, 1913. 

See Ger. Pat. 267,487 of 1913 ; this J., 1914, 72.—T. F. B. 

Washable materials having little or no flammability, and 
process for obtaining same. A. Eichengriin, Berlin. 
Eng. Pats. 7418, March 28, 1913 (under Int. Conv., 
April 9, 1912), and 7899 of 1914, date of appl., March 28, 
1913. 

See Fr. Pat. 455,811 of 1913 ; this J., 1913, 939.—T.F.B. 


Paper pulp and liquids containing suspended matter; 

Centrifugal apparatus for purifying - H. N. 

Feamley and B. Geen. Fr. Pat. 464,660, Nov. 8, 1913. 
Under Int. Conv., Nov. 11, 1912. 

See Eng. Pat. 25,849 of 1912 ; this J., 1913,1104.—T.F.B. 


Briquetting coal with waste sulphite-cellulose lyes and an 
inorganic substance. Ger. Pat. 271,479. See Ha. ' 


Production of glucose and ethyl alcohol from sawdust or other 
cellulosic material. Fr. Pat. 464,502. See XVIII. 


Production of organic solvents [for nitrocellulose]. Eng. 
Pat. 29,963. See XX. 
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Chromium oxide; The destructive action of bleaching 

liquor on cotton containing -. W. Thomson. J. Soo. 

Dyers and Col., 1914, SO, 142—143. 

A cloth containing two sets of black threads dyed Aniline 
Black by different dyers was found after bleaching to have 
become tendored in one set of blaok threads but not in 
the other. Analysis showed that the tendered threads 
contained an excessive amount of chromium oxide. 
Experiments with cloth on which varying amounts of 
chromium oxide had been fixed, showed that bleaching 
produoed a degree of tendering roughly proportional 
to the amount of chromium on the fibre. Copper had 
a still more injurious influence on cotton in the presence 
of bleaching powder solutions. In the discussion it was 
stated that goods dyed with Green’s Aniline Black, which 
contained a high proportion of chromium, did not tender 
in schreinering.—J. B. 


Wool; The development of the amino group in -. 

C. M. Whittaker. J. Soc. Dyers and Col., 1914, 80, 149. 

After prolonged exposure to light wool has an increased 
affinity for basic dyestuffs, a generally decreased affinity 
for acid dyestuffs and cannot be so readily diazotised 
and combined with a-naphthylaminc. The results would 
appear to indicate that the amino groups in wool are 
destroyed by the exposure, but this is opposed to the 
experience of garment dyers, who find that faded portions 
of garments always come out darker in re-dyeing.—J. B. 


Neutral salt reactions with reference to their influence in 
the acid dye-bath. A. Herz and 0. E. Barraclough. 
J. Soc. Dyers and Col., 1914, 80, 135—141. 

The authors dispute the work of Fort on tho neutral salt 
reaction and its application to explain the tendering 
of unions dyod in the pieco in tho neutral Glauber’s salt 
bath (see this J., 1913, 359, 483). Both pure sodium 
sulphate orystals and carefully cleaned wool gave an 
alkaline reaction with cochineal as indicator. Even 
with alizarin wool showed an alkalino reaction and 
experiments with wool, alizarin and sodium sulphate 
gave results contrary to those obtained by Fort. Tho 
supposod decomposition of Glauber’s salt by wool, with 
absorption of the sulphuric acid by the latter, was disproved 
by quantitative experiments ; wool boiled with a solution 
of Glauber’s salt undor a reflux eondeosor absorbed no sul¬ 
phuric acid. The experimental results of Lloyd (this J., 
1912, 1076) by which he attempted to explain the tender¬ 
ing of cotton warps in lustre union goods which were 
dried without complotc removal of the bath liquor 
(sodium sulphate and an inorganio acid) could not be 
oonfirmod. Patterns kept over the week-end at 70“ C. were 
not tendered, and only the most minuto traces of sulphuric 
acid could be detected. Lloyd’s statement that nitrio 
acid is produoed by boiling potassium nitrate and aoetic 
acid in the presence of wool was not confirmed. In the 
discussion tho authors’ criterion of purity for the wool 
experimented on was criticised. It was also argued 
that in a solution containing an organic acid and a neutral 
salt of a mineral acid a certain amount of mineral aoid 
must be produoed aocording to tho dissociation constant. 
In the presence of wool this production of mineral aoid 
would tend to increase owing to preferential absorption 
of the mineral acid by the wool—J. B. 


Naphthol AS and its application in dyeing and printing. 

F. Kunert and E. Acker. J. Soo. Dyers and Col., 1914. 
80, 128-134. 

Naphthol AS is an arylide of 2.3-hydroxynaphthoic 
aoid (see Eng. Pat. 17,279 of 1913; this J., 1914, 73), 
and by using it in conjunction with various diazo com¬ 
pounds brilliant dyeings of all shades except a pure yellow 
and green can be produoed on yam, cope, cheeses, pieces, 


eto. in a manner similar to that need in the case of ft- 
naphthol, over which it possesses great advantages in 
the greater fastness of the dyeings and in the ease of its 
application. A feature of its application is the omission 
of drying after padding (exoept in the ease of piece goods), 
this being possible on account of the quiokness of com¬ 
bination with the diazo compound ana also beoause of 
the substantive-dyeing properties of the Naphthol AS. 
Tho method of application varies in detail for the different 
developers (nitranilincs, nitrotoluidines, nitroauisidines, 
dianisidino, etc.) and a special form of Obermaier 
apparatus is recommended. Piece dyeing requires speeial 

S recautions and drying is necessary, preferably in the hot- 
ue, aftor preparing. There is no risk of sublimation as 
with /S-naphthol. In printing the now process can be 
applied in any of the stylos usual for tho ^-naphthol procMS. 
Dianisidino Blue produced with Naphthol AS or with a 
newer product, Naphthol NA, which give8„redder shades, is 
particularly interesting for discharge work. Pinks 
can bo produced which surpass Alizarins in brillianoy. 
All tho shades appear to be fast to bleaching; it is claimed 
that tho blue from dianisidino is faster even than Hydron 
Blue to chlorine. The fastness to rubbing is good and the 
fastness to light of some of tho reds approaches that of 
Alizarin. A black, obtained by developing separately 
with tho Fast Orango K Base and with dianisidino, is said 
to be faster to chlorine than Indanthreno Blaok. Generally 
the new colours will not stand pressure in kier boiling. 

-J.B. 


Dianisidinc Brown (Ortaminc D Brown). H. Schmid. 

Bull. Soc. Ind. Mulhouse, 1914, 84, 44—51. 

The brown is produced by padding with o-dianisidine 
(Ortamine D) dissolved in hydrochlorio aoid and formio 
aoid together with sodium chlorate and a small quantity of 
an aotivator, e.g., potassium ferrocyanide or ferrous 
sulphate. Tho goods are dried, printed with tho ordinary 
reserves lor Paramino Brown, stoamed three to five 
minutes in the small Mathor and Platt, and finally 
degummed in a dilute bath of Solvay salt (sodium 
carbonate) at 50° C., washed and soaped. Tendering is 
avoided by the use of the formic acid in the plaoe of 
part of the hydrochloric aoid necessary for solution of the 
base. Vanadium cannot bo used as a catalyst as it causes 
premature oxidation. By the use of considerably huger 
quantities of potassium ferrocyanide than are necessary 
for tho production of the ordinary Ortamine Brown, the 
shade is considerably changed, becoming brighter and 
ranging in tono from reddish brown to maroon and orange- 
brown. The more ferrocyanide is used the more orange 
tho shade. This property allows of the printing of semt- 
reeerves, i.e., after padding with the ordinary Ortamine 
liquor containing a small amount of ferrocyanide, a paste 
containing more forrooyanido is printed. White reserve! 
are obtained readily, for example, with a mixture of 
Rongalito C, potassium sulphite and sodium aoctate. 
Illuminated effects can bo produced by printing a mixture 
of sodium chlorate and potassium ferrocyanide on cloth 
padded with a mixture containing a largo proportion of 
ferrocyanide. Dark brown effects are thus obtained on a 
lighter, orange-brown ground. Ortamine D ean be 
employed in printing silk and half-silk.—J. B. 


Printing; .4 now fixing agent for use in -. L. Baumann, 

G. Thesmar and S. M. .Jones. Sealed note No. 2204, 
dated Sept. 18, 1912. Report thereon by M, Battegay 
and F. A. M. Noclting. Bull. Soo. Ind. Mulhouse, 1914. 
84, 52—58. 

The new fixing agent is the condensation produot formed 
by heating phenol and formaldehyde in the presenoe of a 
condensing agent, e.g.. sodium carbonate, sulphite, 
hydrosulphite, phosphate, acetate, eto. The resulting 
viscous yellow fluid is printed together with the metallic 
powder or colouring matter aim; an addition suoh as 
aoetin. The print is fixed by steaming in the small 
Mather and Platt for four minutes, or by treating for one 
hour in a large steamer, finally soaping. (Compare M. J. 
Stdphan, this J„ 1918, 422, and J. Heilmann et Cie,, 

H. Wagner and M. Battegay, this J., 1913, 996.)—J. B. 
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Silk ; The fading [dincoiouratian] if dyed -. A. Jones 

and G. W. Parr. J. Soc. Dyers and Col., 1914, 80, 
147—149. 

The discolouration took place in pare silks on storage 
in diffused light or in the dark, reddish brown spots (the 
*' red spotting ” of Sisley; see this J., 1902, 13-8) being 
usually produced. Tho discolouration was always 
followed by tendering and was attributed to oxidation, 
restoration both in appearanoe and in strength resulting 
when tho fault was treated with reducing agents, e.g., 
hydrosulphite, sulphurous acid or Rongalito (sodium 
formaldehyde sulphoxylato). Three factors were always 
present—traces of iron or copper, sodium chloride 
and “scroop acid." Free acid was always found in 
the discoloured places in greater amount than in 
normal places. The immediate cause was assumed to be 
tho dissociation of sodium chloride and oxidation of the 
liberated hydroohlorio acid to chlorine by moans of 
atmospheric oxygon. Generally speaking the amount, of 
tendering was proportional to the amount of sodium 
chloride present, and eopper was a much more effective 
catalyst than iron. A similar destruction of wool takos 
plaoe during bleaching by means of hydrogen peroxide in 
the presence of a copper or iron catalyBt (soc Lloyd, this 
J., 1913, 908).—J. B. 

' I 

Fastness to light of dyed cotton ; Influence of finishing on j 
——. E. Schmidt and B. Gablor. Farber-Zeit., 
1914, 25, 153—15.7. I 

An investigation of the effect of various additions to the j 
finish on tho fastness to light of direct cotton dyestuffs 
(compare Jones, this J., 11110, 752). Tho effect varies 
with different dyestuffs but by careful choice of the ! 
dressing it is possible considerably to increase tho fastness 
to light of many cheap direct dyeings. The additions 
found to have the most marked effect are aluminium 
sulphate, sodium metaphosphate (see Ger. Pats. 255,117 
and 257,876 ; this J., 1913, 360 and 484), and aluminium 
thiosulphate. These increase in a remarkable manner the 
fastnoss to light of such dyestuffs as Diamine Pure Blue 
FF, Diamine Blue BX and Columbia Brown R. Sodium 
thiosulphate (seo Fr. Pat. 455,804; this J., 1913, 940) 
and sodium phosphate also have a good effect, A dextrin 
finish is recommonded as moBt suitable, whilst 
11 Apparatin ” (a starch preparation) had a harmful 
effect, despite additions. In the main alkaline finishes 
have a negative effect. Finishes prepared from 
soluble starch vary according to the method of ren¬ 
dering tho starch soluble; the use of perborate and formic 
aoid gives the best products. The best result in the 
experiments was obtained with a dressing of starch 
(rendered soluble by perborate or formic acid), glucose, 
glycerin, salt and aluminium sulphate or sodium 
metaphosphate. Similar dressings increase the fastness 
of the fugitive Sulphur Browns, of basic dyestuffs, and of 
direct dyeings topped with basic dyes.—J. B. 

Patents. 

Mercerisaiian; Process and apparatus for -and for 

the recovery of the caustic soda. W. Brachter. Fr. Pat. 

484,730, Nov. 10, 1913. Under Int. Conv., Nov. 14, 

1912. 

A process for the continuous recovery of the mercerising 
lye, the cloth being passed under tension through a 
series of superposed horizontal baths through which flows 
a stream of warm water in a direction oontrarv to that 
of the doth. A concentration of 12° to 15 B. (sp. gr. 
1-091—1-116) oan be attained in the last bath.—J. B. 

Dyeing and bleaching textiles; Apparatus for -. P. M. 

Haves. First Addition, dated Oct. 3, 1913, to Fr. Pat. 

438,504, Deo. 27, 1911. 

A variation on the method of building up the staolcs 
of bobbins on the plate of the dyeing maohine described 
in the principal patent (this J., 1912, 637). Instead of 
oonioal tubes for the bobbins, which slide each into the 
tube below it, cylindrical tubes are used, connected with 


each other by means of flanges, or by making alternate 
tubes slightly narrower than the ones above and belowi 

—J. B. 


Green dyeings ; Process for producing -. Farbwerke 

vorin. Meister, Lucius, und Briining. Ger. Pat. 
270,001, Dec. 6, 1911. 

A tetrazotised diamine is combined on the one hand 
in acid solution with 1.8-aminonaphthol-3.6- or -4.6- 
disulphonic acid and on the other with a primary or 
secondary amine ; when textile fibres are dyed with these 
products and developed with a diazo compound, very 
fast green dyeings are produced, which can He discharged 
to pure white.—T. F. B. 

Sarees, scarves, shawls and the like ; Machines for printing 

-. The Calico Printers’ Assoc. Ltd., Manchester, 

and .1. Muir, Glasgow. Eng. Pat. 10,902, May 9, 1913. 
In machines in which a soparate timing cam plate and 
timing shaft are employed for oach tappet shaft, oach 
timing cam plate is formed in two or more parts, one of 
which is graduated and adjustable relatively to the 
others, and is set relatively to the zero timing cam, 
for the purpose of changing tho respective motions when 
a change is made in the length of the article to be printed. 

—J. F. B. 


“ Col marin el divers ” ,• Application of - to cotton 

fabric by priviituj. A. Louppe et tils. Fr. Pat. 405,108, 
Oct. 25, 1913. 

Covers the application of “ Col marin et divers ” to 
cotton fabrics by printing (roller or blook) in direct or 
discharge stylos.—J. B. 

Brown or grey prints on vegetable fibre; Process for pro¬ 
ducing fast --. Farbwerke vorm. Meister, Luoius, 

und Briining. Ger. Pat. 271,252, Jan. 24, 1913. 

The goods ore printed with a caustic aikalino solution 
of an aminonaphthol, which may also coutain formalde¬ 
hyde, acetone, or alcohol, and tho colour is developed by 
steaming or by suspending in the air. The shades may be 
deepened by after-treatment with bichromate. Formal¬ 
dehyde accelerates the formation of the dyestuff and thus 
reduces the time of development, whilst the addition of 
acetone or alcohol keeps the printing colour fluid for a 
longer time.—T. F. B. 

Metallisation of sheets, films or threads of cellulose ; Process 

of -. E. Crumi6re et Cie. IV. Pat. 464,344, Jan. 10, 

1913. 

i The cellulose material (cotton, linen, etc., or artificial 
| cellulose) is coated with a solution of a natural or artificial 
j resin in oil of turpentine or other solvent ( t.g . benzene) 

| with which is mixed the metallic powder. A softener, 

: for example dicresyliue, may be added.—J. B. 

[ Waterproofing]. Treatment of fabrics and other materials 
with viscous substances and means therefor. A. M. Hart, 
j London. Eng. Pat. 18,279, Aug. 11, 1913. 

In a machine for applying viscous or semi-liquid sub¬ 
stances to fabrics, paper, etc., tho Bcraper consists of 
several edges of different cross-section, and is mounted 
so that when turned on its axis any one of the edges 
may be brought into use. The edges have a hollow 
space running along their length through whioh a heating 
fluid can be circulated.-—J. B. 

Dressings [for textiles, etc.] stable towards water and moisture ; 

i Process for preparing -. E. T. J. Watremez. Ger. 

| Pat. 271,251, Jan. 20, 1913. 

Chromed gelatin treated with sulphurous aoid is used, 
alone or with other dressings, for application to textile 
; fabrics, paper, wood, and leather; the chromed gelatin 
! ia fixed on the goods by drying.—T. F. B. 
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Finishing material from gelatin, resistant to water. E. T. J. 
Watremes. Fr. Pat. *64,729, Nov. 10, 1913. Under 
Int. Conv., Nov. 11, 1912, and Jan. 11, 1913. 

9® r ' ^ ^ > preceding. When >oap is 

added to the fi n is h i n g bath, it oombines with the chromium, 
forming a metallio soap whioh improves the resulting 
finish.—T. F. B. 

Brown shades on fibre; Process of producing -. H. 

Schmid, Mulhausen, Assignor to Badische Anilin und 
Soda Fabrik, Ludwigshafon on Rhine, Germany. 
U.S. Pat. 1,092,542, April 7, 1914. 

See Fr. Pat. 447,991 of 1912; this J., 1913,423.—T. F. B. 


VU.—ACIDS; ALKALIS; SALTS; NON? 
METALLIC ELEMENTS. 

Sulphuric acid manufacture; The. chamber process of -. 

W. Hcmpel, F. Heymann, J. Richter, and Hering. 
Z. angew. Chem., 1914, 27, 218—223. 

Experiments by Richtar showed that in the determination 
of nitrous oxide in gaseous mixtures, the method used by 
Hcmpel and Heymann (this J., 1906, 845) gave high 
results and the rnothod of Inglis (this J., 1904, 643; 1906, 
149; 1907, 668) low results. Percentages of nitrous 
oxide ranging from nil up to 0-012 per cent, were found 
in the gases from chambers working normally at Mulden- 
hiitton, but the highor values found previously by Hcmpel 
and Heymann (tec. cit.) were undoubtedly duo to irregular 
working. Experiments in a small glass apparatus in 
which mixtures of sulphur dioxide, oxygen (air) and steam 
were allowed to interact in presence of different oxides of 
nitrogen, and at different temperatures, showed that the 
reaction was more rapid with N,O a (dissociated into 
NO, and NO) than with N,0 4 , indicating that the process 
is not one of simple oxidation, but that an intermediate 
product is formed. The reaction proceeded more readily 
the larger the proportion of steam and of nitrous gases 
present, and with a high concentration of nitrous gases the 
best tomperaturo was 70° C.; in this last set of tests the 
gas mixture consisted of approximately 9-67 c.c. SO,, 
27-32 c.c. H,0, 61 c.c. air, and 10-39 c.c. NO. With a 
large excess of sulphur dioxide eg. with a mixture of 
240 c.c. SO,, 15-9 c.c. NO, and 10 c.c. H,0, after 24 hours 
at 73° 0., nearly all the nitric oxide was reduced to nitrous 
oxide and nitrogen was not formed or at the most only 
in vory small quantity.—A. S. 

Arsenic acid; Hcduction of——to arsenimts acid by 
Ihiosulphuric acid. R. M. Chapin. J. Agric. Res., 1914, 
1, 516-617. 

Arsenic acid is reduced to arsenious acid by a mixture 
of sodium thiosulphate and mineral acid, the reaction 
being quantitative in 2j—7} mins, with the following 
quantities10 c.c. of 2V/I0 solution of arsenic acid, 
15 c.c. of water, 20 c.c. of -V /10 thiosulphate and 10 c.c. 
of N/10 hydrochlorio acid. After addition of a little 
potassium iodide, the excess of thiosulphate is titrated 
with JV /20 iodine, then sodium carbonate is added, and 
the arsenious oxide titrated with N /20 iodine. The 
formation of tetrathionic acid appears to be the essential 
reaction of the reduction with thiosulphuric acid. If the 
mixture, after the second titration, is heated with sodium 
carbonate a quantity of thiosulphate, nearly equal to that 
originally added, is formed (op. Stiasny and Dae, this J., 
1912,756). The reaction is not suitable for accurate work, 
but may serve for approximate determinations of arsenic, 
eg., in arsenical baths used for dipping oattle, and for 
reducing arsenic to arsenious acid prior to precipitation 
with hydrogen sulphide.—L. E. 

Telluric acid; Preparation of -, and a test for associated 

teUurous acid. P. E. Browning and H. D. Minnie 
Amsr. J. Soi., 1913, 86 , 72. * 

Tsxxursc acid can be prepared by passing chlorine into 
water holding amorphous tellurium in suspension. The 


element slowly dissolves, and when a portion of the 
solution, after rendering alkaline, oeasee to give a precipitate 
on acidification with aoetio aoid. When a precipitate 
is no longer formed in this test, the oxidation to tell uric aoid 
is complete. The test will detect one part of tolluroue acid 
in presence of 200 parts of tellurio aoid. From the solution 
the telluric aoid is obtained in oirstalline form by precipi¬ 
tation with acetone or ethyl alcohol.—G. F. M. 

A mmonia-soda process; A new theory of the ——. W. 

Mason. Chem.-Zeit., 1914, 88, 513. 

When carbon dioxide is passed through the ammoniaoal 
solution of sodium chloride, a precipitate of sodium 
carbonate is sometimes formed. It is suggested that the 
reaction: 2NaCl-HNH 4 ),CO I ==Na 1 CO t +2NH 4 Cl takes 
plaoe; in concentrated solution a certain amount of 
sodium carbonate would separate as such, the bulk being 
precipitated as bicarbonate on further treatment with 
carbon dioxide.— W. R. S. 

Potassium trioxide and the etabiliiy of alkali peroxides. 

R. do Forcrand. Comp tea rend., 1914, 158, 991—994. 

(See also this J., 1914,419.) 

Potassium trioxide is most readily obtained by heating the 
tetroxide (K,0 4 ) to 480° C. in vacuo. Dissolved in exoess 
of dilute sulphuric acid to form potassium hydrogen 
sulphate, hydrogen peroxide, and oxygen it evolves 
43-564 Cals, per grm.-mol. whioh gives for its host of 
formation from its elements 124-336 Cals., and from 
potassium monoxide and oxygen 37-536 Cals. When it is 
converted into K,0 4 9-404 Cab. per grm.-mol. are evolved. 
The reaction K,0+0=K,0, is thus aooompanied by 
the evolution of about 22 Cals. Comparison of these 
results with similar ones for oxides and peroxides of the 
other alkali and alkaline-earth metals indicates (1) that 
the heats of formation of the trioxides of sodium, 
potassium, rubidium, and cesium are all about 126 Cab., 
and (2) that tho heat of reaction in the conversion of 
monoxido into dioxide increases in the following order a— 
Calcium 4-11, lithium 7-97, strontium 13-07, barium 
18-36, radium 18-7, sodium 19-03, potassium 22-0, 
rubidium 24-1, cesium 25-0 Cals.—W. H. P. 

Aluminium hydroxide; Acidic and colloidal properties 

of -. R. E. Slade and W. G. Polaok. Faraday 

Soc., April 22, 1914. [Advanco proof.] 

Following criticism of the work of Mahin, Ingraham, 
and Stewart (J. Amer. Chom. Soc., 1913, 85, 30), who 
! concluded that aluminium hydroxide has no aoidio 
properties and that so-called solutions of sodium alumina to 
are really colloidal solutions of aluminium hydroxide in 
sodium hydroxide, conductivity experiments with solutions 
of sodium aluminate of different concentrations and at 
different temperatures are described. The change of 
conductivity as hydrolysis proceeded proved, as previously 
shown by Hantrsch (Z. anorg. Chem., 1902, 80, 289) 
that aluminium hydroxide behavos as a mi nobasio acid, 
bnt no ovidonoe could be obtained of the formation of 
colloidal aluminium hydroxide as the first stage of the 
hydrolysis, as suggested, by Hantxsch; whenever hydrolysis 
took place crystalline aluminium hydroxide wee deposited. 
When examined in the ultm-mioroscope sodium aluminate 
solutions showed about the same number of sub-microns 
as did the sodium hydroxide solution from which they were 
prepared, but no definite conclusions as to the presence 
or absence of colloidal aluminium hydroxide could be 
drawn from this, sinoe in ooiloidal aluminium hydroxide 
solution prepared by Crum's method of hydrolysis of 
aluminium acetate, the number of sub-microu was of 
about the same order, the colloid being mainly in the form 
of axnicrons.—A. S. 

«t 

Alumina ; Precipitation of -is presence of fiuatUes. 

H. Cavaignac. Oomptee rend., 1914, 158, 948—950. 

In presence of fluorides, alumina is not completely 
precipitated by ammonia. Thu, Iran a solution of 
wnmoinnm aluminium fluoride, ammonia preoipifates 
only 64-96-6 per oent. of the ahuuina at the ordinary 
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temperature and lew than half at 100” C. The preoipitate, 
also, is contaminated with fluoride.—L. E. 

Explosion of acetylene [from calcium cyanamide ] in Trieste 
Harbour. G. Morpurgo. Mitt k. k. Techn. Versuohs- 
amtea, 1914, 8, 00-62. 

A bepobt on a violent explosion which occurred on 
Jan. 17th hurt, on a ship having on board 000 Backs of 
calcium cyanamide. Eight samples of the calcium 
cyanamido yielded, on treatment with water, quantities 
of aoctyleno corresponding to from 1*28 to 9*35 per cent, 
of calcium carbide. The hold in which the sacks wore 
stored was only half full and was not ventilated, and tho 
explosion waB evidently due to tho liberation of aootylcne 
from tho oarbide present in the calcium cyanamide by 
the action of moisture, it has been ordered that in future 
calcium cyanamido must always be packed in iron drums 
for transportation. The author has found that if jute 
sacks which have been impregnated with rosin solution be 
used and filled whilst still damp, the rosin solution combines 
with the calcium cyanamide with which. it comes in 
contact and forms a perfectly watertight coating.—A. S. 


Copper carbonates; Husk -. V. Auger. Comptes 

rend., 1914, 15S, 944—946. 

In presence of carbon dioxide at pressures exceeding 

3_4 atmospheres, amorphous basic copper carbonate, 

8Cu0,5CO 4 ,7H,U, is slowly converted into azurite, 
CuJCOjJJOH),. A mixture of equal parts of azurite 
and freshly prepared basic carbonate (in the form of a 
paste in the liquid from which it lias been precipitated) 
is completely converted into azurite without the aid of 
carbon dioxide under pressure. Azurite is readily obtained 
by adding a soluble copper salt, in Bmali imrtionB, to a 
suspension of azurite in a solution of sodium carbonate 
and bicarbonate: the precipitated basic carbonate 
iB allowed to change into azurite before addition of further 
portions of copper salt, and the liquid is kept distinctly 
alkaline. The interaction of malachito and carbon 
dioxide to form azurite and water, appears to lie reversible : 
a mixture of azurite and malachite rapidly absorbs 
oarbon dioxide in presence of water.—L. E. 

Silver nitrate ; Prcjiaration anil testing of - for use in 

the silver milometer. E. Ji. Rosa, G. W. Vinal, and 
A. 8. McDaniel. Hull. Bureau of Standards, 1913, 
9, 524—551. 

The most injurious impurities of silver nitrate to be used in 
a standard voltameter arc reducing substances (especially 
colloidal silver) and uncombined acid or base. For 
determining the latter, 10 c.c. of the silver nitrate solution 
are treated with just sufficient of a 10 per cent, solution 
of pure potassium ohloride in “ conductivity ’’ water 
to preoipitate the silver, the silver chloride filtered oil 
on asbostos or finely-divided platinum, and the solution 
titrated with A/1000 acid or alkali, using an othereal 
solution of iodeosin as indicator. Control determinations 
must always be made. For use in tho voltameter silver 
nitrate should be neutral or very slightly aoid (00005— 
0-005 per cent.). For determining oolloidal Bilver and other 
reducing impurities, 10 c.c. of a 66-6 per cent, solution of 
the silver nitrate are acidified with 1 c.c. of concentrated 
nitric acid (freo from reducing impurities), and A/1000 
permanganato is added, 0-5 c.c. at a time, until the pink 
eolour persists undiminished in intensity for 5 mins, or 
longer. The permanganate test should be applied to 
the silver nitrate before and after fusion of the latter: 
organic impurities are partially oxidised during the fusion, 
with production of oolloidal silver, which roaots very 
readily with the permanganate. Silver nitrate recrystallised 
from neutral water is slightly basic. The best method 
of purification is to reorystallise from strongly acid solution, 
until 10 c.o. of a 66-6 per oent. solution reduces not more 
than 1 o.o. of A /1000 permanganate, and then eliminate the 
nitric aoid by fusion. When recrystallising, higher yields 
are obtained by dissolving in water and then adding the 
aoid to the partially oooled solution. Fusion is effected 
at 250°—800° 0., the nitrate being removed from the 
furnaoe as soon at melted.—A. S. 


Samarium; Double sulphates of - with sodium and 

ammonium. 1). B. Keyes and C. James. J. Amer. 
(hem. Soo., 1914, 86 , 634—838. 


An investigation of mixtures of samarium sulphate, 
sodium sulphate, and water, at 25” C., showed that only 
one double salt exists at this temperature, probsbly 
2Sa,(S0,) 1 ,3Na,S0 1 ,6II,0, whilst with ammonium sulphate 
the existence of the salt, Sa^SO^j^NHJjSO^HjO was 
indicated. Both salts were prepared.—F. Boon. 


Yttrium from yttrium earths; Separation of -. H. C. 

Hold™ and G. James. J. Amer. Ghem. Soc,, 1914, 86, 
638 -646. 

A oomtarison of various methods of fractional precipitation 
showed that yttrium is most efficiently separated from 
solutions of rare earth meta’s in the form of chromate 
or phosphate.—F. Soon. 

Radioactive products ; Action of colloids on - in solution• 

T. Godlewski. Phil. Mag, 1914, 87, 618—632. 

It was shown previously (Le Radium, 1913, 250) that on 
passing an electric current through a solution of radium 
emanation togother with its successive disintegration pro¬ 
ducts, the radioactive substances were deposited almost ex¬ 
clusively at the cathode when the medium was acid or in 
presence of polyvalent cations and at the anode when the 
medium was alkaline or in presence of polyvalent anions. 
This suggests that the radioactivo products are present as 
colloidu? hydrosols and that the process is ono of electro¬ 
phoresis rather than electrolysis. Further experiments 
in which various colloids were added to the solution 
confirmed this view, and it was found possible to con¬ 
centrate powerful radioactivity on a few mgrms. of a 
{oigulatcd hydrosol (e.g colloidal gold or platinum 
congulated by aluminium Bulphate). Positive oolloids can 
bo precipitated merely by filtering through paper or glass- 
wool and in this way radium B and some radium C can be 
separated from water saturated with radium emanation, 
the greater part of the ^-activity from dilute solutions 
of uranium nitrate (up to 10 grms. per litre), and some 
of the disintegration products of thorium and actinium. 
If a small quantity of aluminium sulphato be added to 
water containing radium emanation, the negative hydro- 
sols become inversely charged, and all the products 
(RaA, RaB and RaC) are then retained by a paper filter. 

—A. S. 

Patents. 

Nitric acid ; Process for concentrating -. E. Collett, 

Christiania. Eng. l’at. 7597, Mar. 31, 1913. Under 
Int. Conv., April 3, 1912. 

Nitsic acid is concentrated in an evaporator, and tho 
vapours are passed over a water-absorbing agent, such as 
sulphuric acid, in a drying apparatus j at one or more 
points, between the point of connection of the evaporator 
and dryer, and the point where tho concentrated vapour 
escapes, regulated quantities of cooled sulphuric or nitno 
acid are introduced.—O. R. 

Nitric acid ; Process forr concentrating -. E. Collett, 

Christiania. Eng. Pat. 22,746, Oct. 8, 1913. Under 
Int. Conv., Oct. 30, 1912. 

Dilute nitric aoid is concentrated gradually by means of a 
number of communicating evaporating vossels, the escaping 
vapours, containing nitric acid, being introduced into 
a dophlegmation apparatus at suitable points one above 
the other. Nitrio aoid, preferably of 16 to 20 per cent, 
strength, is continuously run in at the top of the dephlegma- 
ting oolumn, and the acid to be concentrated may be 
introduced at a point slightly below the entry pi the 
additional acid.—0. R. 

Sulphuric acid [by the chamber method]; Apparatus for 

producing -. The British Thomson-Houston Co., 

Ltd., London. From General Eleotrio Co., Sohenectady, 
N.Y., U.8.A. Eng. Pat. 15,293, July 2, 1913. 

Pbofeb movement of the gases through the system is 
secured by means of a oentrifugal blower which sets by 
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induction on the column of gases Sowing from the last 
chamber, the speed of the blower being controlled by a 
device responsive to variations in the volume of gas passing 
out of the ohamber. For example, the blower is arranged to 
supply air to an injoetor nozzle which projects into the stack 
connected with the exit pipe from the chambers, and the 
speed of the motor driving the blower is regulated by a 
float riding upon the column of gases in the exit pipe. 

—F. Sons. 

Sulphuric acid; Manufacture of - and apparatus 

therefor. 3. Mackenzie, Middlesbrough. Eng. Pat. 19,084, 
Aug. 22,1913. 

A series of tunnels is used instead of the usual arrange¬ 
ment of Glover tower, lead chambers, and Gay Lussac 
towers. The sides, upper parts, and connections of the 
tunnels are made of acid-resisting and heat-proof bricks, 
which are set in lead saucers and lined with acid-resisting 
metal. At suitable intervals throughout the whole series 
of tunnels aro special spraying nozzles through which acid 
is forced by centrifugal puni[w.—0. E. 

Sulphuric acid; Concentration of - in cast-iron 

apparatus. Galizischc Karpathcn - Petroleum -A. • 0. 
vorm. Bergheim u. MacGarvey and A. Gollen. Ger. Pat. 
271,625, June 13, 1912. 

Tub concentrating vessel, h, is heated by diroct fire, and 
the combustion gases are led around the outside of the 
hood, r, in order to prevent condensation of weak acid 



i n this part of the apparatus. The weak acid is introduced 
through Ic, and flows down over tho series of dishes, /, 
or over a cascade, heated by the vapours from b. The 
concentrated acid is run off at i, and tho acid vapours 
escaping through d are led to a condenser or tho like.—A. 8. 

Ca'alytic agents [for the manufacture of ammonia, efc.]; 

Preparation of -. J. Y. Johnson, London. From 

Badische Anilin und Soda Fabrik, Germany. Eng. Pat. 
12,977, June 4, 1913. 

Asbestos, meerschaum, etc., are soaked in a solution o* 
alkali osmate, or alkali ruthenatc, and dried. The contaot 
mass thus obtained can be employed for catalytic purposes 
cither directly, or after being heated, or acted upon with 
acid or reducing agents.—T. St. 

Pyroligneous acid; Process for distilling crude -. 

M. Klar, Marquette, Mich. U.S. Pat. 1,089,417, 
March 10,1914. 

The crude aoid is preheated to a relatively high tem¬ 
perature, the tar and precipitated impurities removed, 
and the acid then passed continuously through a series of 
stills, working under progressively reduced pressures 
and temperatures, each still being heated by the vapours 
escaping from the preceding still—0. R. 

Ammonium sulphate; Process for the production of -. 

Badische Anilin und Soda Fabrik. Fr. Pat. 463,487, 
Oot. 9, 1913. Under Int. Conv., Des. 9, 1912 and 
March 4, 1913. 

A ooncieteated, slightly ammoniaoal solution of 
ammonium sulphite is treated at about 89* C. with air 


under a pressure of 20 atmospheres or more, in the preseuoe 
of a catalyst, such as eg. porous earthenware impregnated 
with manganese hydroxide.—0. E, 


Nitrogen; Process for the fixation of - by means of 

ferro-aluminium or otherferro-compounds. Soo. Gdnirale 
des Nitrures, Paris. Eng. Pat. 28,071, Deo. 5, 1913. 
Under Int. Conv., Nov. 20, 1913. 

Fkrbo-ALuminium (45 per oent. Al), to which have been 
added alumina and carbon, is heated to about 1200° C. 
and treated with nitrogen. The reaotion between ferro- 
aluminium and nitrogen is sufficiently exothermic to 
raise the whole mass to a temperature high enough (about 
1850° C.) to oonvert all the aluminium into nitride. In 
the place of ferro-aluminium, an alloy of iron and any 
eloment capable of fixing nitrogen, suoh as boron, silicon, 
etc., with the corresponding oxide and carbon may be 
employed.—0. R. 


Nitrogen simultaneously with oxides of nitrogen; Process 
of obtaining ■——. Farbworko vorm. Meister, Lucius, 
und Bruning, Hoeehst a/Main, Germany. Eng. Pat. 
28,737, Dee. 12, 1913. Under Int. Conv., Deo. 12,1912. 
Addition to Eng. Pat. 3662 of 1913, dated Feb. 19, 1912 
(this J„ 1913, Toil). 

The process described in tho original patent is modified 
by introducing an indifforont gas, suoh as nitrogen, into 
the mixture of ammonia and air entering into reaction, 
whilst maintaining the requisite proportions of ammonia 
and air neoessary for combustion.— 0. R. 


Baking salt. A. E. Berry, London, and A. Sohauraloffel, 
Btratford, Essex. Eng. Pat. 17,941, Aug. 6, 1913. 

A mixture of sodium chloride, aoid phosphate, and free 
I phosphoric aoid, prepared by incorporating common salt 
j with purified phosphoric aoid (preferably 16 per oent.) 
and drying the product.—F. SOON. 


Salt; Apparatus for making -. C. L. Weil, Assignor to 

Diamond Crystal Salt Co., St. Clair, Mioh. U.S. Pat. 
1,091,721, March 31, 1914. 

A brine preheater is combined with a series of successive 
heaters, to which heated brine may bo supplied under 
pressure, and a succession of devices for producing self¬ 
evaporation of the heated brine. Means aro provided for 
removing deposited salt and for leading the vapours 
produced during evaporation to tho preheaters.—F. SODN. 


Sodium and potassium salts; Process of recovering - 

from mixtures thereof. C. E. Dolboar, Assignor to E. H. 
Merrill, Berkeley, Cal. U.S. Pats. 1,088,216 and 1,088,333, 
Feb. 24, 1914. 

(1). A solution containing sodium carbonate, sodium 
bi borate, potassium chloride, sodium sulphate, and 
sodium chloride, is evaporated above 33° C. to separate 
sodium chloride and sulphate, cooled to not below 18° C. 
to separate sodium carbonate, sodium biborate, and 
potassium chloride, and then mixed with a fresh quantity 
of the original solution and the two processes repeated. 
The mixture of deposited sodium carbonate, sodium 
biborate, and potassium chloride is redissolved in water 
and treated with carbon dioxide to precipitate sodium 
bicarbonate, and the residual solution is treated with a 
“ more or less soluble oompound of an alkaline-earth 
metal ” to precipitate the corresponding biborate, the 
remaining solution being evaporated to recover potassium 
chloride. (2). The steps of the preceding prooesa are 
performed in the following order: (o), treatment with 
oarbon dioxide; (6), treatment with alkaline-earth oom¬ 
pound; and (c), evaporation above 33° 0. and 18* C. 
respectively. In the absence of sodium carbonate and 
sodium ohloride, treatment with carbon dioxide may be 
omitted.—0. R- 
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Sodium and potassium salts ; Process of separating -. 

Process of obtaining potash from felspar. H. P. Bassett, 

Assignor to The Spar Chemical Co., Baltimore, Md. 

U.S. Pats. 1,091,033 and 1,091,034, March 24, 1914. 
(1). Sodium chloride is added to a substantially saturated 
solution of sodium and potassium sulphates, the mixture 
is heated to 60°—107° C., the sodium salts which crystallise 
out are withdrawn and introduced into a saturated solution 
of sodium sulphate, and crystals of the latter are recovered 
from the last-named solution at 00°—107° C. (2). Felspar, 
40 parts, sodium bisulphate, 40 parts, sodium chloride, 
14*4 parts, and carbon, 1—3 parts, are heated to a bright 
red heat for 1—2 hours, and the resulting mixture of 
sodium and potassium sulphates is separated from the 
insoluble portion of the fused mass, the two soluble 
constituent* of the mixture being then separated from 
one another as above.—O. R. 


Sodium hypochlorite; Apjmratus for the manufacture of 

-. A. Champ. First Addition, dated ()<t. 9, 1913, 

to Fr. Pat. 454,751, Feb. 24, 1913 (this J., 1913, 910). 
The ubo of the apparatus described in the principal patent 
is extended to tne separation of any two substances of 
different densities.—O. R. 


Fluorspar ; Process of purifying -. E. Bidtel, Gol- 

conda, Ill., Assignor to M. Eyssell, St. Louis, Mo- 
U.S. Pat. 1,091,795, March 31, 1914. 

FluorspaE is treated with a solution of caustic alkali 
; (preferably under pressure and with agitation), and tbfr 
, soluble products and slime resulting from the decom- 
I position of the associated ganguo (silica and silicates) 
■ are removed by washing. —F. Sodn. 


Perborate preparations; Manufacture of easily soluble^ 

stable -. Vcr. Fabrikcn ftir LaboratoriumBbedarf 

Gcs. m. b. H. Ger. Pat. 271,194, May 17, 1911. 
Addition to Ger. Pat. 261,033. 

Instead of adding to the perborates noutral salts of 
organic acids capable of forming complex salts with 
| borates, er described in the chief patent (this J., 1913, 

| 827), the corresponding aeid salts, or solutions of the 
; same may be used, but only in sufficient quantity to- 
! saturate not more than one-half of the base of the per- 
; borate. The mixtures obtained as described above or 
i in the chief patent may be moistened with water or dilute 
alcohol and partially or completely dehydrated by drying 
or by fusing, with continuous stirring, at the temperature, 
of the water-bath.—A. S. 


Crystallisation of hot-saturated saline solutions , especially \ 

solutions of potassium salts; Apparatus for the -. i 

G. Saucrbrey Maschinenfabrik A.-G. Ger. Pat. 271,246, , 
Dec. 9, 1911. Addition to Ger. Pat. 257,685. 

An improved form of the apparatus described in the chief 
patent (this J., 1913, 487), the plates on which tho crystals 
are deposited being horizontal or nearly so, and enclosed 
in a casing through which a current of cooled air is forced 
by a fan. Various mechanical means of tilting the plates , 
in order to discharge the deposited crystals are also 
claimed.—A. S. 


Alunite ; Method of calcining, and apparatus for treating 

-. H. F. Chappell, New York. U.S. Pats. 1,089,109 j 

and 1,089,110, March 3, 1914. 1 

(1). The lower part of an upright column of alunite is j 
heated externally by furnace gases to 900°—1000° and 
the gases are then admitted into the upper part of the 1 
column, whereby preliminary calcination takes place at j 
about 600° C. The gases evolved from the lower portion ! 
of the column are withdrawn for tho recovery of sulphuric j 
acid. (2). An upright retort or muffle is surrounded by ! 
a heating chamber and surmounted by a supply shaft, I 
down wnich the material descends into the muffle, 
tho heating chamber communicating with the shaft, | 
so that the latter is traversed by tho furnace gases \ 
from the former; conduits are provided for withdrawing ; 
tho gases from the muffle, and the furnace gases are 
prevented from being drawn into the muffle by means of | 
a pipe admitting compressed air or steam at a point above j 
the exit for the muffle gases.— 0. R. j 


Magnesium chloride ; Process for the production of ——. 
J. 0. Graves and A. E. Schaefer, Saginaw West Side, 
Mich. U.S. Pat. 1,090,125, March 10, 1914. 

A solution of calcium and magnesium ohloride< is evapo¬ 
rated and subjected to fractional crystallisation ; each 
step in the crystallising process is arrested before the 
solution has been cooled to the critical temperature, below 
which calcium chloride crystallises more readily than 
magnesium chloride.—O. R. 

Cort compound. H. K. Moore, Berlin, N.H. U.S. Pat. 
1,091,090, March 31, 1914. 

A homogeneous mixture of a soluble silicate ( e.g sodium 
silicate) and neutralised waste acid liquor from the manu¬ 
facture of sulphite fibre. The silicate is mixed with the 
neutralised liquor after evaporating at a low temperature, 
preferably in vacuo at about 90° F. (32° C.).—F. Sodn. 


Pt rsulphates ; [Kheirolytic] Preparation of - from sul¬ 

phates or btsulphates, without the use of a diaphragm . 
Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 271,642,. 
April 18, 1913. 

Cathodes of tin or aluminium are used.—A. S. 


Zinc sulphate from f silicious ] zinc ores ; Process of pre¬ 
paration of -. S. Araki. Fr. Pat. 464,038, Sept. 2, 

1913. 

The ground, calcined ore. is decomposed with a 20 per 
cent, solution of sodium bisulphate, heavy metals are 
precipitated by zinc foil or dust, then the greater part of. 
the iron and manganese, by caustic alkali and an oxidising 
agent, such as air or calcium hypochlorite, and the re¬ 
mainder by boiling with hydrated silicic acid, formed by 
the addition of alkali silicate and sulphuric acid. After 
filtering, excess of alkali silicate is neutralised with an. 
acid, the solution is boiled to render colloidal silica in¬ 
soluble, and filtered.—O. It. 


Zinc oxide; Process for obtaining pure - from crude 

oxides containin'i lead oxide. H. Heimann. Gor. Pat. 
271,136, Nov. 14, 1912. 

The lead oxide is extracted from the crude oxide by a 
solution of caustic potash, and the solution is electrolysed 
with insoluble electrodes, whereby spongy lead is deposited 
at the cathode and an insoluble lead compound (probably 
3PbO-f 2PbOj-f 3HjO) at the anode, leaving nearly pure- 
caustic potash solution for use again.—A. 8. 


Metallic oxides and hydroxides; Process for obtaining’ 

■practically pure -. F. Cochlovius. Fr. Pat. 

464,016, Aug. 22, 1913. Under Int. Conv., May 13, 
1913. 

Solutions of salts, e.g., of copper, zinc, etc., are treated 
with the equivalent quantity of quicklime, the solution 
filtered, ana the precipitate heated to about 500° C. to- 
decompose oxychlorides, and washed with water.—0. R. 

Phosphorus pentoxide; Process of hydrating -. S. 

Peacock, Chicago, Ill., Assignor to International! 
Agricultural Corporation, Now York. U.S. Pat. 
1,089,784, Mar. 10, 1914. 

PHOSTHORU8 pentoxide is treated with water at 90° C. 
until a solution of 1-2° B. (sp. gr. 1-009) is formed, the- 
temperature being then raised to above 100° C., but 
below the boiling point of the solution. —O. R. 
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Sulphur [from pyrites, ete .]; Commercial preparation of 

-. W. A. Hall, New York. Eng. Pat. 29,365, 

Doc. 20, 1912. 

Past ol the fiulphur is distilled by the application of a 
direct reducing name, and the rest is removed as sulphur 
dioxide by roasting, the sulphur dioxido boing sub¬ 
sequently converted into hydrogen sulphide (preferably 
by passing it through the producer employed in generating 
the gas required for the reducing flame), which is burned in 
the reducing flame, so that tho contained sulphur is 
liberated in the free state and mixes with that passing 
off by distillation. The distilling and roasting operations 
ore preferably conducted m two superposed furnaces. 
The prooese is a modification of that described in Eng. 
Pate. 20,758 and 26,595 of 1912 (this 1914, 77, 135). 

— F. SoDN. 

Sulphur; Production of - from pyrites and other 

metallic sulphide A. W. A. Hall, New York. Eng. 
Pat. 8279, April 8, 1913. 

Metallic sulphides are heated directly by a reducing 
flame, produced by the combustion of a gas rich in 
hydrogen with sufficient air to give the best combustion 
possible without tho flame losing its reducing character. 
'The sulphur vapour formed is forced to the top of the 
furnace and is discharged at a level above that at which 
the air is admitted.—T. St. 

Sulphur dioxide ; Method of producing -. H. K. 

Mooie and R. If. Wolf, Berlin, N.H. U.S. Pat. 1,(8)1,689, 
March 31,1914. 

Combustion products containing sulphur dioxide are 
pasHed through a solution of calcium chloride or other 
solvent, cooled to about 32 1, F. (0° (.!.), and the sulphur 
dioxide is subsequently extracted from the refrigerated 
solution and liquefied, in vacuo. The solvent is preferably 
circulated continuously from an absorbing chamber to a 
vacuum chamber, and rice term. — F. Soon. 

Hydrogen or hydrogen-containing ejas mixtures; Process 

of Imaging - to reaction and ajgtarot us therefor. 

M. Pier, Zehlendorf, Germany. l!.S. Pat. 1,(8)0,874, 
Mar. 24, 1914. 

The gaseous mixture containing hydrogen is subjected to 
pressure in an inner, nnn-mctallic vessel, which is proof 
against chemical action and leakage of hydrogen, and is 
contained inside an outer metallic vessel. The outer vessel 
is heated, and the space between the two is maintained 
under a pressure different from that of the inner vessel, 
this difference of pressure in the two vessels being utilised 
to equalise the pressures iD both.—0. R. 

Density regulator for use in the manufacture of sulphuric 
acid and other purposes. L. Santa, Turin, Italy. Eng. 
Pat. 18,615, Aug. 15,1913. 

See Fr. Pat. 461,641 of 1913; this J., 1914,199.—T. F. B. 

Hitric acid or nitric acid monethydrate ; Impts. in, and 

apparatus for, the distillation of -. Veroin Chem. 

Fabriken in Mannheim, Mannheim, Germany. Eng. 
Pat. 20,189, Sept. 6, 1913. Under Int. Conv., Sept. 16, 
1912. 

See Fr. Pat. 462,290 of 1913 ; this J., 1914,311.—T. F. B. 

Hitric acid ; Process for concentrating dilute -. Norsk 

Hydro-ElcktriBk Kvaelstofakticsolskab. Fr. Pat. 
463,859, Oct. 21, 1913. Under Int. Conv., Oct. 30 
1912. 

See Eng. Pat. 22,746 of 1913; preceding.—T. F. B. 

Hitric acid; Process for the continuous manufacture of _. 

Saocharin-Fabrik A.-G. vorm. Fahlberg, List und Co. 
Fr. Pat. 464,561, Sept. 30, 1913. Under Int. Conv 
Sept. 30,1912. 

See Eng. Pat. 3264 of 1913; Hus J., 1913, 909.—T. F, B. 


Sulphate furnaces ; Jtakes or scrapers for stirring apparatus- 
in- ——. Farbwcrke vorm. Meistor, Luoius, und 
Bruning, Hochst on Maine, Germany. Eng. Pat, 
16,999, July 24, 1913. Under Int. Conv., Fob. 14, 
1913. 

See Fr. Pat. 460,484 of 1913 ; this J„ 1914, 23.—T. F. B. 

Senlium bisulphate in a directly calcitudde form; Process- 
far the manufacture of—. Akt.-Ges. liynamit Nhbel, 
Vienna. Eng. Pat. 24,604, Oct. 29, 1913. Under Int. 
Conv., Jan. 22, 1913. 

See Ger. Pat. 263,120 ol 1913 ; this J„ 1913,909.—T. F. B. 

Oxides or hydroxides ; Process for the, manufacture of 

metal -. F. Cochlovius, Frankfort, Germany. Eng. 

Pat. 19,340, Aug. 26, 1913. Under Int. Conv., May 13, 
1913. 

.See Fr. Pat. 464,016 of 1913 ; preceding.—T. F. B. 

Ammonium sulphate ; Producing -. A. Mittasch and 

if. Moruwitz, Assignors to Badisehc Amlin und Soda 
Fabrik, Ludwigshalcn on Rhine, Germany. U.S. Pat, 
1,(8)1,234, March 24, 1914. 

SEEFr. Pat. 463,487 of 1913 ; preceding. —T. F. B. 

Ammonia; Process for pee fearing -. R. W. Wallace 

and E. Wassmer. Fr. Pal. 464,692, Nov. 10, 1913. 

See Eng. Pat. 18,45(1 ol 1912 ; this J., 1914, 22.—T. F. B. 

Hitrous ivpours; Process and apparatus for absorbing 

- in the dry and with heat by the aid of a base such as 

lime. A. T. Schloesing, Paris, Assignor to Norsk 
Hvdro-Elektrisk Kvaclstofaktiesclskab, Christiania. 
U.S. Pat. 1,(8)2,295, April 7, 1914. 

See Fr. Pat. 441,607 of 1911; this J„ 1912,922.—T. F. B. 

Alkali chlorides; Treatment of - to obtain useful 

Jirodiecls. J. A. Kendall. Fr. Pat. 465,229, Nov. 
22, 1913. Under Int. Conv., Nov. 22, 1912. 

See Eng. Pat. 26,896 of 1912; this J„ 1914, 22.—T. F. B. 

Oases [oxygen] from solid substances; Apparatus fer 
extracting - . C. Weston. Fr. Pat. 464,446, Nov. 5, 

1913. Under lilt. Conv., Nov. 5, 1912. 

See Eng. Pat. 25,326 of 1912 ; this J., 1914, 24.—T. F. B. 

Purification of gases [from suspe ndtd particles] by formation 
of mist teg supersaturation, tier. Pat. 270,757. Seel. 

Conversion of animal substances [waste leather] into ammonia 
and combustible gases. Eng. Pat. 5348. See 1IA. 

Production of albeys of alkali metals by electrolysis of fused 
glkali hydroxides, and production from these alloys of 
alkali metals or their compounds. Fr. Pat. 464,951. 
Set X. 


VIII.—GLASS; CERAMICS. 

» Tiles; Splitting of - by frost. C. Rad. TonirnL- 

Zeit., 1914, 83, 649. 

Glazed tiles with strongly porous edges are split by frost, 
whereas unglazod tiles made of tho same clay are not 
affected Glazed bricks are more resistant than (dazed 
tiles. The difference is attributed to the greater thiokness 
and leas exposed situation of the brioke, owing to whioh 
not so much water is absorbed, whereas thin, fist, roofing- 
tiles become fully saturated.—O. R. 
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Patents. 

Melting glass or other fusible substances ; Furnace for - 

and method of working it. Higham Manufacturing Co., 
Ltd. Fr. Pat. 464,993, Nov. 17, 1913. Under Int. 
Conv., Nov. 18, 1912. 

See Eng. Pat. 26,494 of 1912 ; this J., 1914, 354.—T. F. B. 

Kilns for making tiles, 'pottery, and similar articles. C. 
Dressier. First Addition, dated Oct. 16, 1913, to Fr. 
Pat. 432,427, July 21, 1911. Under Int. Conv., Oct. 18, 
1912. 

See Eng. Pat. 23,803 of 1912; this J., 1913,1094.—T. F. B. 

Glazes ; Process for making white or coloured, opaque -. 

0. Volkel. Fr. Pat. 464,417, Nov. 4, 1913. 

See Got. Pat. 267,191 of 1912 ; this J., 19J4,137.- T. F. B. 


stack. The chamber communicate* with the staok 
through a passage of reduoed oross-seotion, which has an 
inclined lower wall rising from a dust-collecting pocket in 
the fiooi of the chamber. Air is admitted to the stack at 
a point opposite the passage from the dust-ohamber. 


Bricks, artificial stone, ami similar products; Manu¬ 
facture. of -•. L. F. Kaye, Now York, and British 

Silicate Engineering Co., Ltd., London. Eng. Pat. 
10,288, May 1, 1913. 

See Fr. Pat. 457,664 of 1913 ; this J., 1913,1012.—T. F. B. 

Plaster ; Process for making -. W. M. Brothers. Fr. 

Pat. 465,146, Nov. 20, 1913. Under Int. Conv., Jan. 9, 
1913. 

See Eng. Pat. 639 of 1913; this J., 1913, 604.—T. F. B. 


IX.—BUILDING MATERIALS. 

Concrete ; Electrolysis in -. E. B. Rosa, B. McCollum, 

and O. S. Peters. Technol. Papers of the Bureau of 
Standards, Washington, 1913, No. 18, 137 pp. 

Cracking of reinforced concrete is brought about by , 
electric currents owing to oxidation of the iron (acting a i ! 
anode) with the formation of oxides, having 2*2 times the j 
volume of the original iron. Non-corrodible metals do not 
cause cracking. Corrosion of iron anodes, even in wet ! 
concrete, is very slight below 45° (-., owing to the inhibiting | 

( ffect of slaked lime and other alkalis, the passivity of iron I 
in concrete being chiefly duo to the calcium hydroxide j 
present. The addition of a small amount of salt (to pro- 
vent freezing whilst setting) gr< atly accelerates corrosion 
and tendency to crack, reinforced concrete structures j 
which aro in contact with salt water, being consequently 
tio most susceptible to electrolytic troubles. A distinct 
softening of the concrete occurs near the cathode, com¬ 
pletely destroying the bund liotwoen the reinforcing 
material and the concrete. Whilst the anode effect be¬ 
comes considerable only with comjmratively high voltages, 
the cathode effect develops at all voltages at a rate approxi¬ 
mately proportional to the voltage, but becomes serious 
onlv where the concrete is wet and the iwitential difference 
rather high. The softening is due to the gradual concen¬ 
tration of sodium and potassium ions near the cathode, | 
until the free alkali attaoks the cement. Non-reinforced 
concrete structures are immune from troubles caused by 
electrolysis.—O. R. 

Patents. 

Iron or steel or like, structures ; Composition for covering 

-. N. J. Porter, Belfast. Eng. Pat. 14,182, June 

19, 1913. 

The iron or steel surface is coated successively with a 
bituminous paint, and one or more coats of mineral rock 
asphaltum applied in a plastic state. It is then roughened, 
or gritty material applied, to form a bond for a magnesite j 
and magnesium chloride, or similar composition, which is 
laid on in a plastic condition. The combined covering i 
adheres to the steel without the use of holdfasts or clcatB. I 

—T. St. | 

Heat-insulating material; Process of producing -. | 

J. A. Scharwath, Cranford, N.J. U.8. Pat. 1,092,402, ! 
April 7, 1914. 

A MASS consisting essentially of alkaline silicates is heated 
in an ofien mould, and is agitated and the solid crust 
removed, until a porous solid product is obtained. —A. T. L. 

Cement-manufacturing apparatus. F. Worm, Assignor to 
German-American Portland Cement Works, La Salle, 
III U.S. Pat. 1,092,551, April 7, 1914. 

Between the feed-end of the kiln and the stack is a dust- 
collecting chamber of greater crow-section than the kiln 
and stack, and increasing in crow-seotion towards the 


X.—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Titaniferous iron ores; Smelting of - in the blast 

furnace. 0. Simmersbach. Stahl u. Eiscn, 1914, 34, 
672—674. 

In smelting titaniferous iron ores the aim should he 
to obtain all the titanium in the slag, as it does not 
improve the quality of pig-iron. Ores mixed so that 
the slag does not contain more than 2 per cent. Ti, can be 
Bmeltwl in the same way as titanium-free ores; and 
provided that the slag contains under 6 per cent. MgO, 
its melting point will not be inconveniently high. Examples 
of titaniferous iron ores smelted in America are given, 
with analyses of the ores, slags, etc.—T. fc»T. 

Iron ; Embrittling of - by caustic soda. J. H. Andrew. 

Trans. Faraday Soc., March, 1914. [Reprint, 14 pages.] 
Wrought iron corrodes rIowIv, becomes highly crystalline 
and eventually brittle, by immersion in a concentrated 
aquoous solution of caustic soda at 100° C. for several 
months. The corrosion is attributed to cloetrolytio 
action between the two phases, crystalline and amor¬ 
phous, of which the metal is constituted, iron going 
into solution at the anode (forming sodium ferrite), 
hydrogen being liberated at. the cathode. Part of 
the hydrogen is occluded by the metal, being first 
absorbed by the amorphous constituent, thereby 
forcing the crystals apart, and ultimately causing the iron 
to become crystalline and brittle. The brittleness decreases 
with time, an equilibrium being finally established between 
the metal and the gas, and is due rather to molecular 
rearrangement induced by occlusion or evolution of 
hydrogen than to the mere presence of the latter in 
solution. The jsjtential difference between the amorphous 
and crystalline phases and hence the rate of corrosion 
decrease as the latter phase become i hydrogenised, the 
passivity of iron produced by immersion in caustic soda, 
being due to this cause. Similar results were obtained 
with electrodepositcd iron, but steel containing 0-5 pec, 
cent. C was much less affected by caustic soda solution. 
The recrystallisation of electrodepositcd iron upon cooling 
through the Ar, point is also considered to be due to 
evolution of hydrogen.—W. E. F. P. 

Iron nitride. G. Charpy and S. Bonnerot. Comptes rend., 
1914, 158, 994—996. 

Iron nitride (Fe,N), obtained by heating finely-4ivided 
iron in a rapid current of ammonia at 650°—700° C., is 
completely aecomjiosed when heated in nitrogen above 
600° C., even at pressures as high as 18 atmospheres. 
Below 600° C. only about half the nitrogen is expelled, 
which suggests the existence of a more stable nitride, 
Fe 4 N. Iron does not combine directly with nitrogen 
even at pressures of 18 atmospheres. Having regard to 
its properties, iron nitride probably does not exist in 
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metallurgical products ; the nitrogen often found in iron 
may be either ooeluded or oombined with some element 
other than iron.—W. H. P. 

Iron in soils; Electrolytic corrosion of -. B. McCollum 

and K. H. Logan. Technol. Papers of the Bureau of 
Standards, Washington, 1913, No. 25, 69 pp. 

Two kinds of oorrosion are distinguished, (1) electrolytic 
corrosion due to external electric currents, and (2) eelf- 
corrosion due to currents originating, from whatever 
cause, within tho corroding system itself. The “ efficiency 
of oorrosion” ( i.e . ratio of aotual corrosion to that 
theoretically possible for a given current) is greater 
the lower the current density, is practically independent 
of the voltage, and increases with the moisture content, 
up to saturation, of tho soil. Corrosion of iron embedded 
in earth is always greater in open vessels than in sealed 
vessels. There is no material difference in the “ efficiency 
of corrosion ” of various kinds of iron used for under¬ 
ground pipes. The electrical resistance of the soil varies 
greatly with the temperature, being over 200 times greater 
at —18° C. than at +18° C.—O. K. 

Steels; Equilibrium of carburisation of - in fused 

mixtures of chloride and cyanide of jtotassium. A. 
Portcvin. Comptos rend., 1914,158,1025—1027. 

&tkel (C 0-78 per cent.) and pure iron were immersed 
in molten mixtures of potassium chloride and oyanide 
containing 25, 50 and 75 per cent. KCN, respectively, for 
[K>riods varying from 9 mins, to 5 hrs. at 900° C. Tho depth 
of decarhurisation of the steel (maximum 0-75 mm.) and 
of carburisation of the iron (maximum 0-62 mm.) were 
measured and tho percentage of carbon in the surface 
layer determined in each case. The mean results in the 
5 hour tests woro 0*25 per cent. C for the docarburised 
and 0*26 C for the carburised layers, tho two phenomena 
apparently tending towards a common limit irrespective 
of the proportion of cyanide in the bath.—W. E. F. P. 

Nickel-steel ; Influence of gases on rich -. W. Frochlich. 

►Stahl u. Eisen, 1914, 84, 723—724. 

The gases, especially hydrogen, present in rich nickel- 
steel could not bo completely romoved—even by fusion 
in a 6-ram. vacuum. Metal treated in this manner 
absorbed hydrogen when subsequently ignited in a current 
of the gas; chilling slightly increased the hydrogen 
content of the metal. Mechanical tests showed that rich 
nickel-stcel, unlike Btoel and iron, was not adversely 
affected by contact with gases during the manufacturing 
prooess.—W. R. S. 

Cobalt in steel; Determination of -. P. Slawik. Chom.- 

Zeit., 1914, 88, 514—515. 

1—2 grmr. of drillings are dissolved in dilute hydrochloric 
acid, oxidised with potassium chlorate and tho excess 
of acid evaporated. The solution is treated with zinc 
oxide emulsion, added in small portions at a time, carefully 
avoiding exoess, until the precipitate coagulates. Tho 
volume is made up to 500 c.c., and 250 c.c. are filtered. 
The solution, containing only cobalt, nickel and man¬ 
ganese, is concentrated to 100 c.c., treated with 20 c.c. 
of strong hydrochloric acid, and the cobalt precipitated by 
30 c.c. of a 2 per cent, alcoholic solution of nitroso -ft- 
naphthol. Tho precipitate is strongly ignited and 
weighed as Co,(L. In the case of nickel steel tho ignited 
precipitate should be dissolved and the precipitation 
repeated.—W. R. S. 

Gold and platinum metals; Method of assaying concen¬ 
trates and battery chips for -. A. F. Crosse. J. 

Chem., Met., and Min. Hoc., S. Africa, 1914, 14, 373—374. 
Thb lead button obtained in the ordinary pot assay 
is cupelled at a fairly high temperature, 2—4 grms. of 
(standard) silver added, and the resulting bead alloyed 
with about 8 times its weight of cadmium, the latter 
being fused under potassium oyanide in a porcelain crucible 
at a low red heat, the silver bead added, and the charge 
shaken to produoe a homogeneous alloy. From the 


cooled melt the oyanide is removed by warm water, and 
the alloy digested with dilute nitrio acid (i: 3). The 
insoluble portion is collected on a filter, the paper incin¬ 
erated at a low temperature, and the residue fused at a dull 
red heat with potassium bisulphate. The cooled melt is 
dissolved in warm water, filtered (the filtrate may contain 
rhodium and palladium), the filter paper gently inoinerated 
and the residue digested with oold aqua regia; the 
insoluble osmiridium being filtered off, ignited and 
weighed. The aqua regia solution, containing gold 
and platinum, is twice evaj>orated to dryness on the water- 
bath (a few drops of hydrochloric acid being added each 
time) and the final residue dissolved in a little water: 
gold is precipitated from the solution by a slow current of 
sulphur dioxide, and then platinum by means of mag- 
nosium. Synthetical tests with gold and platinum gave 
satisfactory results.—W. E. F. P. 

Mineral production of the United Kingdom in 1913. Board 
Board of Trade J., April 23, 1914. [T.R.] 

The following tables, showing the output of coal and 
certain other minerals in the United Kingdom at mines 
worked under tho Coal and Metalliferous Mines Act (the 
returns from quarries under tho Quarries Act are not yet 
available) during the year 1913, with comparative figures 
for the preceding year, are extracted from an advance 
proof of tables prepared for the Mines and Quarries General 
Report and Statistics for 1913 :—- 

/.—Output of minerals under the Coal Mines Acts. 



1912 

1 1913. 


Tons. 

Tons. 

Barium (compounds) . 

4,712 

4,610 

Coal. 

Clay and shale, other than tire- 
clay and oil shale . 

260,398,578 

287,411,869 

399,033 

457,244 

Fire-clay. 

2,287,719 

2,585,763 

Igneous rocks . 

268 

688 

Iron pyrites . 

8,442 

8,964 

Ironstone . 

0,744,268 

7,709,624 

Limestone . 

12,000 

7.525 

Oil shale. 

3,184,826 

3,280,143 

Handstone (including " Can¬ 
ister ”)• 

152,150 

144,923 


• The quantity of ganlstcr obtained was 143,076 tons in 1012, 
and 141,340 tons in 1013. 


II.—Output of certain minerals under the MiUilliJcrous 
Mines Regulation Acts. 


1012. ! 1913. 


Arsenic . 

Barium (compounds) . 

Bauxite . 

Chert, flint, etc. 

Clay and shale . 

Copper oro and copper precipitate 

Fluorspar . 

Gypsum . 

Igneous rocks . 

Iron ore . 

Iren pyrites . 

Lead ore. 

Limestone •. 

Manganese ore . 

Ochre, umber, etc. 

Rock suit . 

Sandstono . 

Slate . 

Tin ore, dressed t. 

Zinc ore . 


Tons. 

2,103 

38.055 

5,700 

4,787 

123,270 

1,912 

28,601 

243.811 

61,117 

1,675,868 

2,080 

25,383 

843,560 

4,170 

5,804 

218,055 

08,022 

101,648 

6,822 

17,704 


Tons. 
1,804 
43,408 
6,055 
5,173 
133,984 
2,706 
33,833 
238,494 
57,921 
1,881,853 
2,463 
24,265 
356,316 
5,393 
5,999 
214,573 
89,718 
95,27 L 
0,942 
17,294 


* Including 1,432 tons of calc spar in 1912 and 1,267 tons In 
1013. 

i In addition, 408 tons of undressed tin ore were obtained in 
1912 and 1,042 tons In 1913. 


The above figures do not in all cases represent the total 
production of the minerals for the year. Large quantities 
of several important minerals, such as iron ore, limestone, 
sandstone, slate, clay, etc. are obtained from quarries 
under the Quarries Act and from other open workings, the 
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returns from which are not yet available. The totals for 
ooal and for the ores cff copper, lead, and zinc are, however, 
substantially complete. 

Copper solutions; Action of iron sulphides on -. S. 

Croasdale. Eng. and Mm. J., 1914, 97, 745—748. 
Mbtallic copper, not copper sulphide, is precipitated 
from solution by ferrous sulphide or iron matte: 

4FeS i Uu.S0 4 =Cu+F<*S0 4 +Fo,S 4 . 

When the solution contains more than 3 per cent, of free 
(sulphuric) acid, the precipitated metal is masked by the 
presence of a small quantity of copper sulphide, but the 
amount of copper in the precipitate (Cu-f Fe a S 4 ) remains 
practically constant irres|»eetive of the time of contact 
and the temjiorature of the solution. Artificial sulphides 
of iron and copper, containing more than 5 jier cent, of the 
latter, have only a slight precipitating effect upon copper 
solutions. There is apparently no rule governing the 
action of the natural sulphides of iron, some of which, both 
simple and complex, precipitate eopjier rapidly from its 
solutions under favourable conditions, whereas others 
have practically no precipitating effect.—W. K. F. I* 

Patents. 

Iron ore and the like: Proass for briyurtting -. *G. 

Orusius, Kreis Peine, Germany. Eug. Pat. 27,53b, 
Nov. 29, 1913. Under Int. Conv., Nov. 30, 1912. 

Tar from which the middle oils, water and light oils, have 
been removed, is used as a binding material for iron ore, 
Thomas slag, etc.—T. St. 

Iron ores, ete. ; Treatment of fine - by eujejlome ration in 

a rotary furnace and smelting in the blast furnace. G. 
Poly si us. Ge.r. Pat. 271,367, March 2, 1912. 

Tub tine ore, with the necessary additions, is agglomerated 
in one or more rotary furnaces disposed above the blast¬ 
furnace into which the hot agglomerated material is 
charged directly.-A. S. 


Iron and nickel; Separation of - from cupriferous 

sulphide ores and metallurgical products {mattes). W. 
Borchers and E. Thilges. Ger. Pat. 271,595, Aug. 1, 
1913. 

The material is melted with lime or limestone and a 
carbonaceous reducing agent, the latter being introduced 
gradually, so that at first mainly iron, and then iron and 
nickel are separated, whilst, simultaneously, the basic slag 
becomes richer in sulphides (calcium sulphide), which 
retard the separation of the copper. The lining of the 
hearth may serve as source of carbonaceous reducing 
agent, the carbon dissolving in and diffusing through 
the iron or ferro-nickel first separated, and only then 
coming in contact with the charge above.—A. S. 

Copper ; The recovery of -- from its ores and solutions. 

H. L. Sulinan, H. F. K. Picard, and Minerals Separation 
Limited, London. Eng. Pats. 1152, Jan. 15, 9171, 
April 18, and 10,017, July 11, 1913. 

Pyrites or eopjier pyrites is heated with lime, or with 
lime and carbon, and the product, containing ferrous 
sulphide and calcium Hulphidc, is used to precipitate 
copper as sulphide from eopjier-bearing solutions, pre- 
j ferably acidified. The copper sulphide is added to oro 
pulp which is to be treated by the agitation-froth method 
of concentration, to increase the volume and coherenco of 
the froth. Pulp containing eopoer in solution, may I 0 
treated directly with the sulphide precipitant.—T. St. 

lloron-copper; Manufacture of -. E. IX Gleason, 

Brooklyn, N.Y., U.S.A. Eng. Pat. 8790, April 14, 
1913. 

A fused mixture of calcium fluoride, 3, and vitrified borio 
acid, 1 part, is heated until dense fumes of boron fluoride 
are evolved, aiul molten copper at about 2500 c K 
(1371" V .), or higher, is then added. Coppr having boron 
in the gruphitoidal state uniformly distributed throughout 
it is thus obtained, and is used for preparing alloys of 
copper and lead, and ot copper, lead and tin, in which tho 
copper is comminuted to the greatest possible extent, anil 
uniformly distributed.— T. St. 


Iron and olfur me teds ; Process and apparatus Jar recover- 

irnj - from blast-furnace dust and the like. J. B. E. 

Billard. Fr. Pal. 404.023, Nov. 0, 1913. 

A mixture of the dust with bituminous coal and lime is 
agglomerated by “ coking ’’ and then smelted, the coking 
being effected in a series of parallel channels communi¬ 
cating with the smelting chamber and heated by the 
gases from the latter.—W. E. F. P. 

Iron oxide ores ; Process and rotary kiln for the preparation 

of - for magnetic concentration. E. Schroder. Gcr. 

Pat. 271,095, July 21, 1911. 

The ore is heated under reducing conditions by a flame 
from a burner, the latter being introduced, at the lower 
end of the rotary kiln, and so near to the wall of the kiln, 
that the ore comes in contact with the inner portion of tho 
flame.—A. S. 

Iron ; Process of treating molten ——. J. E. Johnson, 
jun. Fr. Pat. 464,208, Oct. 2ft, 1913. Under Int. Letov., 
Aug. 13, 1913. 

To improve resistance, fineness of grain and “ white¬ 
ness ” of the lower grades of cast iron, a portion of the 
molten metal is “ blown ” until practically all the silicon 
is oxidised, and then at a lower temperature (to prevent 
oxidation of carbon) until saturated with oxygen. Silicon 
and the remainder of the original metal are then added. 

—W. E. F. P. 

[Steel.] Refining metals; Process of -. A. Patton, 

McKeesport, Pa. U.S. Pat, 1,091,588, March 31, 1914. 
Molten steel from a Bessemer or an acid open-hearth 
furnace is poured into an acid-lined vessel, and thenoe, 
without the acid slag, into a basic-lined reoeptacle in 
whioh it is treated, first with materials to form a basic 
slag and then with a recarburiser and manganese.—A. 8. 


[tWwrl Alloy. 'J'. Wont lev. Dudley. Eng. Pat. 15,982 
July 11, 1913. 


Different grades of the alloy have the following com- 
position :— 
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—W. E. F P. 


Metal founding. Tho British Thomson-Houston Co.» 
Ltd., London. From the General Electric Go., Schenec¬ 
tady, N.Y., U.S.A. Eng. Pat. 6286, March 13, 1913. 
Coffer, silver, or other metal which absorbs gas when 
melted, is melted and superheated above a layer of a 
mixture of boric anhydride (2 or more parts per 100 parts 
of motal) and an inert material such as charcoal or coarse 
sand. Copper is preferably heated to about 1300° C. 
Tho boric anhydride, which remains meltod below the 
motal, is then gradually stirred into the melt to effect 
purification, and when finally, with the inert material, it 
floats on the metal, the atter is cast os quickly as possible. 
Conner thus treated has a high eleolrioal conductivity. 

1 —T. St. 

Metalliferous ores ; Concentrating apparatus for dleaning. 

separating and classifying - -. G. H. Harris, Wade- 

bridge, Cornwall. Eng. Pat. 7233, Mar. 26, 1913. 

To shake or bump washing or jigging tables, a shaking 
mechanism of the type having a driven member (pulley, 
crank or eooentric), attached to the upper end of the shaft 
about whioh the table rotates, adjustable out of balance. 
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Sodium; Manufacture of - and apparatus for use 

therewith. J. W. Swan, Warlingham, Surrey, and 
J. A. Kendall, London. Eng. Pat. 7987, April 4, 1913. 
The mixture of sodium vapour and carbon monoxide 
produced by distilling sodium carbonate and carbon, is 
passed through fused sodium cyanide to retain any carbon 
.and sodium carbonate produced by a reversal of the 
original action. The oyanide may be introduced into the 
retort with the soda, or may be formed there by passing 
a ourrent of nitrogen into the retort. The condenser is 
provided with suitable outlets for cyanide, sodium, and 
carbon monoxide.—T. St. 

Alkali metals; Process for preparing - by reaction 

between their haloid salts and certain compounds of alka¬ 
line-earth metals. L. Ilaokspill and C. Staohling. 
Fr. Pat. 404,469, Nov. 5, 1913. 

An alkali halide is heated, preferably in a vacuum, with 
a carbide, hydride or silicide of an alkaline-earth metal. 

-W. E. F. P. 

Alkali metals ; Production of alloys of - by electrolysis 

of fused alkali hydroxides , and the production from these 
alloys of alkali metals or their com/x)unds. E. A. Ash¬ 
croft. Fr. Pat. 464,951, Nov. 14, 1913. 

A thtn layer of melted cauBtio alkali is electrolysed at 
about 400° C., using a molten heavy metal as the cathode, 
and a current density as high as possible at the anode, 
the electrolyte and cathode being kept in movement. 
The alloy may bo further treated in a second cell, working 
•separately or in combination with the first and with or 
without the use of electrolysis, for the production of alkali 
metals, alkali ainidos, cyanamides, cyanides, etc.—B. N. 

*Galvanising wire, sheets and other products ; Bath for -. 

N. K. Turnbull, Manchester. Eng. Pat. 9815, Apr. 26, 

1913. 

The molten zinc is floated upon molten lead, and con¬ 
tamination of the zinc by the steel container is prevented 
by confining the external heating of the latter to the 
bottom and lower portion of the sides, and by providing 
the upper, unheated portion with a lining of refractory 
material or solidified zinc, an external, annular cooling 
chamber being disposed around the top of the container 
in the latter caw;.—W. E. F. P. 

Screw or worm conveyers for use in charging rotary reduction 
furnaces. A. E. Bourcoud, London. ling. Put. 10,207, 
Apr. 30, 1913. 

The distanco between the discharge end of the conveyor 
and the end of its easing is lengthened, either by means of 
a telescopic fitting, or by altering the position of the 
worm or screw. A mass of material sufficient to prevent 
leakage of gas is thus mai' tained in the discharge end of 
the conveyor casing.—W. E. F. P. 

Tin ores or concentrates; Treatment of -. E. V. 

Pearce, Penzance. Eng. Pat. 11,612, July 22, 1913. 
The ore (cassiteritej, alone or mixed with sulphur or 
pyrites, is heated out of contact with air. The sulphides 
•or other compounds formed from metallio impurities are 
then removed by treatment with mineral acids, the 
hydrogen sulphide evolved being employed for the separa¬ 
tion of commercial products from the acid solution. The 
residue from the acid treatment is smelted for tin as usual. 

—W. E. F. P. 

Nickel; Recovery of - from its ores. H. L. Sulman, 

H. F. K. Picard, and A. E. Roberts, London. Eng. 
Pats. 17,131, March 18, and 18,769, Aug. 18, 1913. 
Additions to Eng. Pat. 27,626, Nov. 30, 1912 (this J., 

1914, 30). 

Magnesium silicate ores (garnierite) containing nickel 
are treated with a limited quantity of sulphuric acid, 
which has a selective action on the nickel The latter is 
finally precipitated bv a soluble sulphide. Magnesium 
sulphate is crystallised from the filtrate, mixed with two [ 


equivalents of common salt, and the mixture, after heating 
to drive off steam and hydroohloric acid, is roasted in a 
reverberatory furnace with coal to produce sodium 
sulphide, which is used for the precipitation of nickel in 
succeeding operations.—T. St. 

Metals; Process of treating -. f Rendering iron and 

copj)er non-oxidisable.] E. G. Gilson, Schenectady, 
N.Y., Assignor to General Electric Co. U.S. Pat. 
1,091,057, March 24, 1914. 

Metals such as iron or copper arc rendered non-oxidisable 
by heating them in a non-oxidising atmosphere to 600°— 
900° C. in contact with a powdered mixture of pure 
aluminium and aluminium oxide, and a small percentage 
of a chloride.—T. St. 

Aluminium alloy. W. A. McAdams, Bay Shore, N.Y. 

U.S. Pat. 1,092,500, April 7, 1014. 

An alloy of Al, 70; Zn, 26; Cu, 3, and Ag, 1 parts by 
weight. —T. St. 

Aluminium and its alloys; “Flux" for - and process 

of making the same. ,T. C. Geliy. Fr. Pat. 464,505, 
Nov. 6, 1913. Under Int. Conv., Nov. 15, 1912. 

The material (deoxidant, etc.) is composed of Ni, 1; Mn, 1 ; 
Cr, 1 and “infusible aluminium” 9—12, parts by weight, 
and prepared by adding the last-named ingredient (obtained 
by reaction between anhydrous aluminium ohloride and 
potassium) to the molten mixture of the other three, and 
finally pulverising the product.—W. E. F. P. 

[Aluminium] Metals; Process for producing colourations 

and black tints upon - . L’Aluminium Franoais. 

Fr. Pat.. 464,722, Jau. 20, 1913. 

A neutral or alkaline solution of ammonium molybdate 
is electrolysed in a cell of which the metal (aluminium) 
forms the cathode.—W. E. F. P. 

Electric furnace for metallurgical purjtoses. H. H. Buok- 
man, jun., ludiampolis, Ind. U.S. Pat. 1,092,764, 
April 7, 1914. 

The electrodes of the furnace extend downward* from a 
support capable of rotating horizontally. One electrode 
iR near the axis of rotation, and is of different polarity from 
the others, which arc equidistant from it.—T.S t. 

Metals; Precipitation of - from cyanide solutions. 

U Butters, Oakland, Cal. U.S. Pat. 1,092,765, April 7, 
1914. 

Cyanide solutions containing dissolved precious metals 
are passed through a rotating mill containing commercial 
aluminium as a lining and in the form of granular pieoes. 

-T. St. 

Annealing furnace. H. Hillebrand, jun. Ger. Pat. 
271,438, Nov. 19, 1912. Addition to Ger. Pat. 257,716 
(this J., 1913, 540). 

The cooling chamber mav be mounted, independently of 
the* furnace, on a movable support, and between it and 
the furnace are two concentric annular sealing troughs, the 
inner one filled with granular material, such as sand, and 
the outer one with a heavy oil. Both the cooling chamber 
and the furnace arc thus effectively Healed, ana the inner 
sand seal serves to prevent the transference of heat to the 
oil seal and the entry of oil vapours into the furnace. 

-A. 8. 

Iron ; Method of precipitating - from solutions containing 

zinc and iron. A. Ram6n, Helaingborg, Sweden. Eng. 
Pat. 9064, April 17, 1913. 

See Ger. Pat. 266,349 of 1912 ; this J., 1913,1156.—T. F. B. 

Pig-iron; Manufacture of— —. F. Prudhomme, Vienne, 
France. U.S. Pat. 1,092,168, April 7, 1914. 

See Fr. Pat. 434,014 of 1911; this J., 1912, 236.—T. F. B. 
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Sulphide ores; Process for the treatment and separation of 

complex -. T. R. Forland, Broken Hill, N.S.W. 

Eng. Pat. 7107, March 25, 1913. Under Int. Conv., 
March 29, 1912. 

See Fr. Pat. 450,063 of 1913 ; this J., 1913, 949.—T. F. B. 

Metals; Processes of treating - [to prevent oxidation ]. 

British Thomson-Houston Co., Ltd., London. From 
General Electric Co., Schenectady, N Y., U.S.A. Eng. 
Pat. 9097, April 17, 1913. 

See U.S. Pat. 1,091,057 of 1914; preceding.—!. F. B. 

Chromium ; Process for increasing the yield of - in the 

aluminolherwic production of carbon-free ferru-chromium 
alloys from- chreme.-iron ores. T. Goldschmidt, A.-G., 
Essen on Ruhr, Germany. Eng. Pal. 10,879, May 8, 
1913. Under lnt. Conv., Feb. 18, 1913. Addition to 
Eng. Put. 18,071, July 5, 1912. 

See Addition of April 26, 1913, to Fr. Pat. 453,205 of 
1913 ; this J„ 1913, 1072.—T. F. B. 

Cupolas. A. Tropcnas anil E. Tournier, Paris. Eng. Pat. 
20,924, Sept. 16,1913. Under lnt. Conv., (let. 21,1912. 

See Fr. Pat. 449,663 of 1912; this J„ 1913, 493—T. F. Ji. 

Blast furnaces; Apparatus for charging - with incan¬ 

descent cote. 0. Scmmler, Wiesbaden, Germany. Eng. 
Pat, 22,873, Oct. 10, 1913. 

See Fr. Pat. 463,524 of 1913 ; this J., 1914,424 —T. F. B. 

Waste heat; Utilisation of --— more especially that of iron 
works and the like. C. Sommler, Wiesbaden, Germany. 
Eng. Pat. 22,875, Oct. 10, 1913. 

See Fr. Pat. 463,300 of 1913; this J„ 1914, 420.—T. F. B. 

Smelting metal, metal ores, and the like ; Apparatus for 

electrically -. S. Guggenheim, Berlin. Eng. Pat. 

23,004, Oct. 11, 1913. 

See Fr. Pat. 463,233 of 1913 ; this J., 1914, 426.—T. F. B. 

Metal-founding. C. L. Spinney, Lynn. Mass., Assignor 
to General Electric Co., New York. U.S. Pat. 1,091,542, 
March 31,1914. 

See Eng. Pat. 6286 of 1913 ; preceding—T. F. B. 

Sided; Reeovc-ry of - from its ores. H. L. Suiman and 

H. F. K. Picard, Assignors to The Madagascar Mineral 
Synd., Ltd., London. U.S. Pat. 1,091,545, March 31, 
1914. 

See Eng. Pats. 27,626 of 1912 and 3814 and 6703 of 1913; 
this J., 1914, 30.—T. F. B. 

Furnace; Electric - -for use in metallurgy. E. Stassano. 

First Addition, dated Sept. 11,1913, to Fr. l’at. 434,803, 
July 28, 1911. Under Int. Conv., Sept. 18, 1912. 

See Eng. Pat. 21,281 of 1912; this J., 1913, 95.—T. F. B. 

Furnace; Electric resistance - and its application to the 

treatment of zinc ores. Comp, pour le Traitement des 
MOtaux et des Minorais par TElectricitO. Fr. Pat. 
464,347, Jan. 10, 1913. 

See Eng. Pat. 12,444 of 1913; this J., 1913,1159.—T. F. B. 

Alloy ; Non-oxiiisable -. J. Coup and E. Allbangh. 

Fr. Pat. 464,556, Sept. 9, 1913. Under Int. Conv., 
April 1,1913. 

See U.S. Pat. 1,060,113 of 1913; this J., 1913,870.—T.F.B. 

Alkali metals and their alloys; Process for making - by 

electrolysis of molten alkali carbonates. Chem. Fabr, 
von Hoyden A.-G. Fr. Pat. 464,661, Nov. 8, 1913. 
Under Int. Conv., Nov. 18, 1912. 

See Gcr. Pat. 269,712 ol 1912; this J., 1914,321.—T. F. B. 


Magnesium ; Process for producing metallic -. B. W. 

Wallaoe and E. Wassmer. Fr. Pat. 464,601, Nov. 10, 
1913. 

See Eng. Pat. 18,449 of 1912; this J., 1013,1159.—T. F. B. 

Organic and inorganic substances [metals, etc.]; Process for 

treating --. J. A. McLarty. Fr. Pat. 465,134, 

Nov. 14, 1913. Under lnt. Conv., Nov. 20, 1912. 

See U.S. Pat. 1,073,076 of 1913; this J„ 1913,980.—T.F.B. 


Separating different kinds of minerals, such ns coal, ores , 
etc. Eng. Pat. 26,418. See I. 

Purification of blast-furnace gases. Ger. Pat. 271,303. 
Si i 11 A. 


XI.—ELECTRO-CHEMISTRY. 

Preparation and testing of silver nitrate for use in the silver 
voltameter. Rosa and others. See I’ll. 

Electrolysis in concrete. Rosa and others. See IX. 

Patents. 

Accumulators; Lead -. G. C. Dymond, Liverpool. 

From Marquise des Lignens nee Tailhandier du Plaix. 
Paris Eng. Pat. 15,327, July 3, 1913. 

A PLATE for lead accumulators comprises a thin body 
portion with horizontal strip inclined upwards at an 
angle to it, thus forming grooves for the reception of the 
active materia!. The strip may be arranged on both sides 
of the plate, either opposite to one another, or with the 
strip on one side opposite to the grooves on the other, 
and the body portion may be cut away to make tho plate 
lighter, preferably leaving supporting bands. A woll- 
ground mixture of litharge and glycerin is used as tho 
paste. {Reference is directed to Eng. Pats. 11,923 of 1887, 
8904 and 18,034 of 1895, 780 of 1R90, 23,243 of 1898, 
11,349 and 10,636 of 1899. 6454 and 10,191 of 1901, 4520 
and 12,857 of 1902, and 2L224 of 1908 ; this J., 1888, 
218 ; 1896, 277, 361 ; 1903, 216.)—B. N. 

Electrodes applicable to primary and secondary batteries and 
to electrolysis. R. P. Barbier. Fr. Pat. 465,011, Nov. 
18, 1913. 

A pobotjs mass of carbon is formed round a central 
carbon rod, by heating organic or mineral material in a 
closed vessel, and manganese or lead peroxide, or other 
active material is then fixed in the pores by chemical moans 
or by the electrolysis of suitable solutions. In the latter 
case the electrolyte may lie regenerated by tho use of similar 
exhausted electrodes, cither by an indepndent operation, 
or by connecting these with the negative polo during 
electrolysis.—B. N. 

Insulating composition. Insulator. F. M. Locke, Victor, 
N.Y. U.S. Pats. 1,091,678 and 1,091,679, Maroh 31, 
1914. 

(1) Aluminium silicate and a boron compound are fused, 
together to form a homogeneous body. (2) A “ verifiable 
base,” such as silica, is fused with boron to form a homo¬ 
geneous body.—B. N. 

[Electrical] Insulating composition. L. E. Bapinger, 
Schenectady, N.Y., Assignor to General Electrio Co. 
U.S. Pat. 1,091,725, Maroh 31, 1914. 

The composition is nsed as a filler for oil-immersed electrical 
coils, ana comprises, by weight, 82 parte of copal gum, 
10 of castor oil, and 8 parts of resin extraoted from crude- 
rubber, to which oolopnony may be added. It possessor 
high insulating properties, remains liquid when heated, 
and is insoluble in mineral oil.—B. N. 





Vol. Him., No. U.J 


491 


4 

Cl. XIL-FATSj OILS; WAXES. 


Furnace ; Electric crucible -. D. F. Calhane, Worces- 

ter, Maw. U.S. Pat. 1,091,808, March 31, 1914. 

An external wall of oement is provided with an inner one 
of asbestos filling, the latter having a partition of asbestos 
board between its inner and outer surfaces, and within the 
whole is an inner wall of solid insulating material with a 
cement bottom and an electrode on the base. Several 
removable and replaceable solid insulating blocks of 
alundum are placed one upon the other at the bottom of the 
furnace for supporting tne crucible at different heights, 
and a continuous granular packing of carbon, acting as a 
resister, is placed around the blocks and crucible, a 
second upper electrode being in contact with the carbon 
packing. Several removable insulating rings of alundum 
are located one upon the other within the packing around 
the crucible for directing the current, and by varying the 
number of rings the heat may bo concentrated along any 
desired portion of the wallB of the crucible.—B. N. 

Furnaces; Electric -. F. T. Snyder. Fr. Pat. 

405,188, Nov. 21, 1913. 

The furnace, with heat-insulating refractory walls, is 
supplied with alternating current through a resister having 
a negative temperature coefficient, and the temperature 
is regulated by submitting the current to the influence of 
a “ reactance,” so that tho energy which is developed 
diminishes with an increase of flux of the current through 
the resister. Tho “ reactance ” may consist of thin Bteel 
plates or rings enveloping the furnace, or be entirely at the 
exterior of the furnace in series with tho resister, or a 
combination of the two methods may be used.—B. N. 

Electrode-fodder for electric furnaces. Oes. fiir Elektro- 
stahlanlagen m.b.H. Fr. Pat. 404,396, Nov. 4, 1913. 

The electrode is surrounded by two tubes; at tho upper 
end the inner tube has a scrow thread on its outer surface 
and the outer one a thread on its inner surface, whilst at tho 
lower end the outer surface of the inner and the inner 
surface of tho outer tube taper in opposite directions, 
so that by turning tho outer tube tho conical surfaces are 
forccd together for maintaining a tight joint. A collar, also 
threaded, is Bcrcwod on to the top of the inner tube, and, 
by means of packing, maintains a tight joint between this 
tube and the electrode.—B. N. 

Purification of gas by high-tension electric currents. Purify¬ 
ing gas by electricity ; Process and apparatus for - by 

charging and depositing the particles in suspension. 
G. A. Krause. Fr. Pats. 465,276 and 465,277, Nov. 24, 
1913. Under Int. Conv., Nov. 25, 1912. 

(1) The curves of the current are utilised to a greater 
extent by a division of the current, this being produced 
by an arrangement of several points and plates, fixed or 
movable, in contact with each other in the circuit. (2) 
Electrodes of the same polarity are employed at the 
places of oharging and deposition, and the speed of the 
gas in the channel connecting the chambers containing 
the electrodes is greater than in the chambers them¬ 
selves. Groups of electrodes, pivoted around an axis, 
may be employed as the collecting electrodes.—B. N. 

Insulator. Insulating material. L. E. Barringer, Scheneo- 
tady, Assignor to General Electric Co., New York. 
U.S. Pats. 1,091,620 and 1,091,621, March 31, 1914. 
See Eng. Pats. 2128 of 1909 and 5156 of 1911; this J., 
1910, 164; 1911, 1320.—T. F. B. 

Electrical-insulating composition and method of preparing 
the same. J. W. Aylsworth, Assignor to Condensite 
Co. of America, East Orange, N.J. U.S. Pat. 1,062,511, 
April 7, 1914. 

See Fr. Pat. 435,944 of 1911; this J., 1912,446.—T. F. B. 

Electro-osmotic operations; Process and apparatus for 

carrying out -. Ges. f. Elektro-Osmose m. b. H. 

Fr. Pat. 464,714, Nov. 10, 1913. Under Int. Conv., 
July 21, 1913. 

See Eng. Pat. 26,061 of 1913; this J. f 1914,206.—T. F. B. 


Electrolysis of aqueous solutions; Process and apparatus for 

the -. Soc. pour l’lndustrio Chimique A Bale. Fr. 

Pat. 465,128, Jan. 29, 1913. 

See Eng. Pat. 11.872 of 1913; this J., 1913, 981.—T. F. B. 

Incandescence bodies [of boron] for electric lamps, furnaces, 
etc. Fr. Pat. 464,552. See IIb. 

[Electrolytic) Preparation of persulphaies from sulphates or 
bisulphaks, without the use of a diaphragm. Gor. Pat. 
271,642. See VII. 


XII—FATS; OILS; WAXES. 

Oil resources of the. Empire. F. Mollwo Perkin. J. Roy. 

Soc. Arts, 1914, 62, 471—488. 

Report, largely statistical and commercial of tho oils, 
mineral, animal and vegetable, obtained within the 
Imperial area, and arranged both geographically and 
according to class or nature. 

Fish oil from India. Bull. Imp. Inst., 1914, 12, 50—53. 
As a result of experiments carried out by the Madras 
Government Fishery Department a local fish-oil industry 
has been established. In 1909 there was only one factory, 
but- at tho commencement of tho 1911—1912 season 
between forty and fifty small factories were producing oil 
and guai.o from fish—principally sardine®—in Malabar 
and South Cannra. The fish is boiled in open pans holding 
l to | of a ton and is thon pressed in coarse coir bags in 
simple screw presses; the guano is brokon up and tun 
dried (see this J., 1914, 270). The crudo oil fetches about 
£10 IQs. per ton of about 250 galls, at the factory. A 
better market exists for finer grades of oil, and moohinerv 
has been installed at Tanur for producing pale-coloured oil, 
for separating the “stearine” and refining tho oil. The 
analytical characters of a number of samples of the oil and 
one of the “ stearine ” aro tabulated : they show that these 
oils would bo suitable for the usual purposes to which fish 
oils are applied, such as leather dressing, etc.—R. G. P. 

Natural and hardened [hydrogenated] fats ; Unsaponifiable 

constituents of -. J. Marcusson and G. Meyerheim. 

Z. angew. Chom., 1914, 27, 201—203. 

Various natural fats, including tallow, whale oil, and 
vegetable oils, contained from 0-03 to 0-38 of cholesterol 
or phytosterol (determined by tho digitonin method), the 
hignest proportion being found in linseed oil and the 
lowest in tallow. The phytosterol constituted from 33 to 
55 per cent, of the unsaponifiable matter of the vegetable 
oils, and the cholesterol from 8 to 14 per cent, of the 
unsaponifiable matter of tho animal fats. The other 
constituents consisted in the main of dextrorotatory 
alcohols which neutralised, wholly or in part, the optical 
Irovorotation of the cholesterol or phyfcosterol. For ex¬ 
ample, the sesamin in seeamd oil caused the unsaponifiable 
matter to have [a]u=+52 0 . This characteristic may be 
used* as a test of scsam4 oil in cases where tho colour 
reactions give negative results through previous treatment 
of the oil. The unsaponifiable matter, after removal of the 
oholesterol or phytosterol as digitonides, was a thiok oily 
substanoe, containing dextrorotatory alcohols, with the 
exception of that from tallow which contained l»vo- 
rotatory aloohols. Only in the case of dark marine animal 
oils ( Tranen ) wore there more than traces of hydrocarbons. 
The unsaponifiable matter of sesam4 oil freed from choles¬ 
terol showed [a]D=102°. The iodine valuo of the un¬ 
precipitated unsaponifiable matter of the fats examined 
ranged from 56 to 78, or about the same as that of the 
cholesterol or phytosterol (68). Small quantities of 
hydrocarbons may be detected by this test. As a rule 
hydrogenated fats contained less cholesterol or phytosterol 
than tne original fats, the proportion decreasing with the 
degree of hardening. The other constituents of the un¬ 
saponifiable matter were yellow and semi-solid. From 
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talgol ” and “ candelite ” a saturated alcohol was 
extracted with petroleum spirit. It meltod at 59-3° to 
59-8° C., and had the refraction at 100° C. of octodecyl 
alcohol (1-4268). On hydrogenation cholesterol waa 
resinified to the extent of about 75 per cent, at 200° C., 
whilst phytosterol waa not appreciably affected. At 
250° C. cholesterol no longer yielded crystalline deriva¬ 
tives, though these could still be obtained from phytosterol. 
This explains why cholesterol cannot be precipitated with 
digitonin from “ talgol ” and similar products from animal 
fats.—C. A. M. 

Jiubbir substitutes. Ditmar. See XIV. 

Detection of cocoanut oil iv butler fat by means of 
Potenshe's distillation method ami Homer's phytostcryl 
acetate method. Barthel and h'onden. See. XIXa. 

Preparation of new cheap feeding stuffs and food products. 
Nagel. See XIXa. 

Patents. 

Animal matter containing moisture, oil, or grease ; 

Ap'fiarutus for treating -. G. F Metzger, Lakewood. 

Ohio. U.S. Pat. 1,091,524, March 31, 1914. 

The material is heated, by means of steam pipes, in a 
perforated casing which can be separated into sections, \ 
means being provided for draining off liquid from the j 
space between the casing and the outer wall of the tank. ! 
which is connected at the top with an exhaust fan. 

—0. A. M. 


’Oleic and other fatty acids derived from train or fish oils ; 
Process for deodorising -. W. H. Hofmann, Ham¬ 

burg, Germany. Eng. Pat. 21,478, Sept. 23, 1913. 
Under lnt. Conv., Sept. 28, 1912. 

See Fr. Pat. 462,703 of 1913 : this J., 1914. 324.-T. F. B. 

.Sterilisation of liquids [and blenching oils , by ultra-violet 
rays\. Addition to Fr. Pat. 403,945. See XIXb. 


White lead ; Process of producing - . E. Euaton, St. 

Louis, U.S.A. Eng. Pat. 21,848, Sept. 27, 1913. 

See U.S.Pat.1,075,143 of 1913; this J.,1913,1077.—T. F. B. 

Alumina colour-lake ; Red -. Red alumina colour- 

lakes obtained from aminoxanthopurpurinsulphonic acids. 
C. Thun, Elberfeld, P. Tust and P. Thomaschewski, 
Vohwinkel, Germany, Assignors to Synthetio Patents 
Co., New York. U.S. Pats. 1,090,352 and 1,090,353, 

| March 24, 1914. 

' See Eng. Pat. 15,557 of 1913 ; preceding.—T. F. B. 

| Shellac and its allied lacs; Process of refining -. H. 

C'assard, Haiti more, U.S.A. Eng. Pat. 13,309, June 9, 

! 1913. 

! See U.S. Put. 1,066,794 of 1913 ; this J.,1913,835.—T. F. B. 

j Resinous comjHjsition. Resinous condensation product, 
M. <J. Callahan, Pittsfield, Mass., Assignor to Goneral 
Eh'Otrie (V>., New York. U.S. Pats. 1,091,627 and 
1,091,628, March 31, 1914. 

See Eng. Pats. 24,060 and 24,059 of 1912; this J., 1913, 
951.-T. F. B. 

Resinous composition and process of making the same. 
M. Callahan, Pittsfield, Mass.. Assignor to General 
Electric Co., New York. U.S. Pat. 1,091,732, March 31, 
1914. 

See Eng. Pat. 24,254 of 1912; this J., 1914, 92.—T. F. B. 

Flexible composition, electrically insulating and unaffected 
by uvter and by heat. T. 1). Kelly. Fr. Pat. 464,579 
Oct. 17, 1913. Under lnt. Conv., bet. 18, 1912. 

See Eng. Pat. 23,846 of 1912 ; this J., 1913,1X20.—T. F. B. 

Production of a high-grade , pale coumarone,-resin from 
heavy benzol of b. pt. 160°—180° C. Ger Put. 270,993. 
See III. 

Manufacturing a binding or covering medium from waste 
sulphite lyes. Eng. Pat. 7324. See V. 


XIII.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

.Chemical utilisation of Southern pine ivaste. Whitaker 
and Bates. Set V. 

Patents. 

Lakes ; New colour -. P. A. Newton. London. From 

Farbenfabriken vorm. F. Bayer und Co., Elberfeld, 
Germany. Eng. Pat. 15,557, July 5, 1913. 

Pigments of bluish red shade and fast to light are pro¬ 
duced from the aluminium compounds of sulphonic acids 
of purpurin or purpurin-amide. The substratum may be 
the excess of aluminium hydroxide from the preparation of 
the lake, or any other substance, e.g., barium sulphate. 


Turpentine ; Separating apparatus for -. Turpentine- 

condenser, H. L. Hough. Redlcvel, Fla. U.S. Pats. 
1,092,051 and 1,092,052, March 31, 1914. 

(1). The material is introduced into a perforated separat¬ 
ing receptacle disposed at the top of a tank and above 
the first of a sorios of settling compartments in the bottom 
of the tank; and is there subjected to the action of a 
steam spray. (2). The vajwurs are condensed in a ! 
chamber surrounded by water or other medium and 
having a hopper-shaped bottom in which is an opening 
through which the condensed liquids fall into a lower 
chamber provided with means for separating the tur¬ 
pentine from the condensed water.—0. A. M. 


XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Rubber substitutes. R. Ditmar. Gummi-Zeifc., 1914, 28, 
998—1000,1032—1034,1070—1077. 

The author suggests that the elasticity of rubber sub¬ 
stitutes may bo measured by placing the powdered 
substance in a cylindrical vessel, and allowing it to be 
compressed by a loath'd piston, noting the depression 
and the recovery on subsequently removing the load. 
Dotails are given of a large number of experiments in 
preparing substitute from rape oil. 50 grms. oil were 
mixed with sulphur and with different additions (paraffin, 
mineral oil), with stirring, in a flat porcelain dish, 
atid heated on an air bath till the reaction began, when 
the mixture foamed : the temperature was then 
usually about 195 J —200 3 C. Tho reaction usually lasted 
for at least 3 mins., tho temperature rising to about 
220°—230° 0. The hot mass was poured on a glass 
plate, and the product tested after 24 hours. It 
was then stored for about 80 days and again tested for 
appearance, elasticity, etc. With unoxidised rape oil the 
best result was obtained by adding 32 per cent, of sulphur 
(calculated on the amount of oil). The product was not 
so good if less than 28 per cent, of sulphur fras used. 
Using rape oil which had been oxidised by blowing in air 
for 5 hrs. at 250° 0., good results were obtained with 
18 per cent, of Bulphur; one of the best products was 
made with 22 per cent, of sulphur. A considerable number 
of experiments were made with both oxidised and un- 
oxidised rape oil with the addition of varying quantities 
of mineral oil. Analyses were made of the products ; 




Vo), xxxm., *o. n 


Cl. XV.-LBATHBB; BONE; HORN; GLUE. 


M3 


usually mare sulphur wu loot by voUtilintion, Mid the 
acetone extract (8 hra.) and free sulphur were higher in 
the eaae of the unoxidised oil.—H. E. P. 


Some Barbier-Orignard reactione. Preparation of *n- 
eatwated hydrocarbon! with conjugated double linkage! 
[isoprene]. Kyriakides. See XX. 


Patxsts. 

Rubber; Treatment of -. F. Ripeau, Paris. Eng. Pat. 

21,771, Sept. 2#, 1913. 

8m Fr. Pat. 460,689 of 1913; this J„ 1914, 93.—T. F. B. 

Vulcanisation of natural or artificial rubber; Process for 

accelerating the -. Farbenfabr. vorm. F. Bayer und 

Co. Fr. Pat. 464,533, Not. 7,1913. Under Int. Conv., 
Not. 15 and Dec. 24,1912. 

8m Eng. Pat. 11,530 of 1913 and Ger. Pat. 268,387; this 
,r„ 1913, 1078 ; 1914, 269.—T. F. B. 


XV. -LEATHER; BONE; HORN; GLUE. 

Tannin ; Colloid-chemical studies on -. M. NaTassart. 

Kolloidchem. Beihefte, 1914, 5, 299—374. 
Experiments with a number of samples of tho purest 
commercial tannin, of different origin, wowed that tannin 
has no definite solubility in water, alcohol, aoetone, 
commercial glacial acetic acid, and formol, but is miscible 
therewith in all proportions, forming gelatinous masses 
at high concentrations: in this respeet tannin resembles 
colloids of the emulsoid type, such as gelatin. It is 
praotioally insoluble in ether, chloroform, benzene, petro¬ 
leum ether, carbon tetrachloride, carbon bisulphide, and 
xylene. The density of aqueous solutions of tannin of 
all concentrations, and of solutions in organic sohronta 
for concentrations up to 20 per oent., is a linear function 
of the concentration: in this respect tannin behaTes 
more like a suspension-colloid. The specific optical 
rotation of tannin increases considerably in aqueous 
solutions as the solution is diluted; in organic solTents 
the rotatory power is lower and does not vary muoh at 
different concentrations. The Tiscosity of aqueous 
solutions containing 10—12 per cent, of tannin is only 
slightly higher than that of pure water; abore 18 per cent, 
it rises rapidly, and at 30 per cent, is 9—10 times greater 
than that of water, whilst at 60 per cent, a jelly is formed. 
Solutions in organic solTents are more Tisoous than 
aqueous solutions at the ordinary temperature. The 
results of experiments on the dialysis, ultnunicrosoopio 
examination, etc., of tannin solutions are also described, 
ami it is oonoluded that aqueous tannin solutions exhibit 
properties intermediate between those of a true solution 
and a colloidal solution, and between those of suspenaoid 
and emulsoid sols.—A. 8 


Tans (phlobaphents). Powdered - and different reactions 

of hydrolysis (photolysis ). E. O. Sommerhoff. Col¬ 
legium, 1914, 81—84. (See also this J., 1914, 152.) 
Sfakkoly soluble tannins (e.g. gambier and quebraoho) 
are best diisolred by moistening first with a little oold 
water and then making into a paste with warm water. 
Sudden treatment with muoh hot water has the effect of 
lessening their solubility. Tannins hare an opposite 
eleotrio charge to that of animal blood and the author has 
shown that a third substanoe such as alcohol has a favour¬ 
able Snfiuenoe on the oxidation process of two oolloide 
of opposite eleotrio charges such as albumin and tannin. 
10 per cent of pure finely diTided sulphur added to Gw 
uneulphited quebracho extract in a largo tumbler fat 
which 100 kffoc. of oaif skins m being ta nn ed earned 
the whole of the interior of tho drum to be died with 


sulphur dioxide and tho goods, oxen after lying for a day, 
had still a djatinet odour of sulphur dioxide. The sulphur 
may hare derired its oxygen either from the air or from 
the hydrated tannins. In the latter osse the tannins as 
they penetrated the hide not only eleetrloally neutralised 
the hide albumin bat also yielded up oxygen, becoming 
reduoed. By lying in damp air secondary photoohemioal 
oxidation takes place by whioh the hide albumin and also 
the quebraoho tannin are further oxidised and become 
completely inaoluble. The time of hanging and the 
intensity of tho light is therefore of great importance 
as regards the reeistanoe of the leather to hot and oold 
water. The long boiling of gambier as usually practised 
in tanning and silk-dyeing oausee a hydrolytio decom¬ 
position of the phlobaphenes. The hydrolysis is greatly 
aooelerated by light and air as the hydrogen ions of tho 
water are aotirated by the oxygen of the air in the presenoe 
of the light energy. The action of soap solutions on linen 
is also greatly intensified by sunlight. Water in tho 
presence of air and direot sunlight aoti upon colloids 
forming hydrogen peroxide.—D. J. L. 

Tanning materials; Colour valuation of - -. H. C. 

Reed. J. Amer. Leather Chem. Assoc., 1914, 9, 170— 
174. 

In making oolour Taluations of tanning materials, using 
pelt, the latter is always tanned completely, exoese of 
colouring matter thus being present. As skin absorbs 
oolouring matters selootirely this gives fallacious results. 
It is impossible to obtain jolt of sufficient uniformity to 
giTe oonoordant results. The use of hide powder Is again 
adTocated. Tho squeezed hide powder after use in the 
official method of tannin analysis is broken up and allowed 
to dry in the dark and the colour of the powder taken as 
an indication of the oolour Talue of the material. The 
chroming of the hide powder has little iniluenoe on the 
colour.—T. C. 

Picric acid and quinone; Tanning with -. E. O. 

Sommerhoff. Collegium, 1914,225—229. 

Piobio acid is rapidly absorbed by hide, colouring it 
yellow and some tanning notion takes plaoe. Quinone 
colours hide very slowly Tiolet (better in presence of 
light) and this changes gradually to brown with accom¬ 
panying tanning notion. Picrio aoid tans without being 
oonstitutionallv changed, whilst with quinone the reverse 
is the oase. Laboratory tanning experiments are con¬ 
sidered to correspond noth picric aoid tanning, t.e. tanning 
notion without constitutional change in the tanning 
material, whilst in actual practice the tanning prooees 
prooeeds, as with quinone, with simultaneous constitu¬ 
tional change in the tanning material. In picrio aoid 
tanning the oxidation of hide albumin takes plaoe on 
drying the leather, whilst with quinone, oxidation takes 
plaoe in tho tan bath. In quinone tanning it is very 
probable that water chemically combined with hide 
albumin is decomposed with formation of quinol (hydro- 
quinone) and oxidised albumin; the quinol is subse¬ 
quently re-oxidised at the expense of the oxidised albumin 
or of the air, the prooees being considerably affected by 
light.—T. C. 

Harness leather; Growth of mould on -. A. Seymour- 

Jonee. Leather Trades Rev., Feb., 1914. J. Amer, 
Leather Chem. Aasoo., 1914, 8, 180—180. 

A Frees of harness leather on keeping deretoped raised 
nodules although the grain waa not damaged. These were 
due to the growth of roots of Penicillium glaucum on the 
sebaoeous gland layer ( stratum sebaceum), the spores 
haring entered through the hair holes. It is recom¬ 
mended that mouldy leather should be scoured with hot 
water containing 0-5 to 1 per oent. of formic aoid or 
sponged with 1 per oent. formic aoid.— T. C. 

Panins, 

Conversion ef animal substances (waste leather] into am¬ 
monia ana combustible gases. Eng. Pat. 5148. See Us. 

s 
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Treating wool or other fibrous substances, skins, Mies or 
textile fibres to destroy anthrax and other disease germs. 
Eng. Pat 5924. See V. 

Treatment of leather waste for obtaining soluble nitrogenous 
and phosphatic fertilisers. Fr. Pat. 464,077. See XVI. 


XVI.—SOILS; FERTILISERS. 

Fish guano from India. Bull. Imp. Inst., 1914,12, 53 55. 
Three samples of fish guano prepared at the Madras 
Government Fisheries Station were examined. They con¬ 
tained about the samo percentage of nitrogen and an 
averago amount of phosphoric anhydride when compared 
with commercial fisn manures ; and average amounts of 
fat and phosphorio anhydride, but a somewhat smaller 
amount of protein when compared with commercial fish 
meals used lor cattle and pig feeding. —R. G. P. 

Fertilisers; Experiments with. -T!“ rnc U an . d 

E. Mohn. Ohio Stat. Hull. No. 260, 405-448. E ? pt. 
Stat. Record, U.S. Dept. Agrie., 1914, 30, 26. 

The experiment*, begun in 1895 and still in progress, were 
made on a oold heavy, clay soil lying over compact argil- 
laoeous shales. Phosphate fertilisers proved more valuable 
than nitrogenous or potash fertilisers, especially in the 
earlier years: acid phosphate (superphosphate) end 
steamed bone-meal were about equally effective. Mix¬ 
tures prepared as required from tankago, superphosphate, 
and raunato of potash were more effootive and much 
cheaper than commercial mixed fertilisers. In the earlier 
years the yield of clover was increased by application of 
phosphate, but more recently good results could only be 
obtainod after application of limestone.—A. 8. 

Explosion of acetylene [from calcium cyanamide], Mor- 
purge. See VIT. 

Patents. 

Fertilisers; Treatment of leather waste for obtaining soluble 

nitrogenous and phosphatic -. V. L. Leblano, 

R. Ledoyen et Cie. Fr. Pat. 464,077, Dot. 9, 1913. 

To obtain a fertllifer containing 2 per cent, of organic 
nitrogen and about 10 per cent, oi phosphoric aoid, 100 
kilos, of leather waste are dissolved by treatment with 90 
kilos, of sulphuric aoid of 62° B. (so. gr. 1-563) for about 
one hour under a steam preesure of 6 kilos, per sq. om., 
and 60 kilOB. of phosphate, containing 26—27 per cent, of 
phosphoric acid, aro impregnated with 100 kilos. of the 
solution.—O. R. 

Manure from tanned-leather shavings or cuttings; Process 

of making -. A. Moise, Barr, Germany. U.S. Pat. 

1,092,074, Maroh 31, 1914. 

Six Fr. Pat, 458,674 of 1913; this J., 1913, 1079.—T. F. B. 

Superphosphates ; Process for making double ——. T. L. 
Wifison. Fr. Pat. 464,992, Nov. 17, 1913. 

8n U.S. Pat. 1,078,887 of 1913; this J„ 1914,35.—T. F. B. 


XVIL—SUGARS; STARCHES; GUMS. 

Sugar cant; Natural colouring matters of tte-, and 

their influence in the manufacture of white sugar ., C. 
Muller. Bull. Assoo. Chim. Suor., 1914, 31, 647—653. 
CHLoaoranx, anthoevan (the red colouring matter present 
in dark oanoe), and the yellow pigment or ohromogen of 


the bagasse do not appear to interfere muoh with the pro¬ 
duction of white sugar; the oolouration of syrupe is 
mainly due to other eausee, probably to unknown colouring 
matters. Chlorophyll is insoluble in water. Anthooyan 
though very soluble and possessing considerable tinotorial 
power (red in acid and green in alkaline solutions), is 
decomposed very rapidly after the crushing of the cane, 
and very small quantities only arepresent in the ]uioo; 
none remains in the bagasae. The yellow colouring 
matter of the bagasse is much more stable than anthocyan 
but only slightly soluble in water. It is yellow in presenoe 
of alkaliB but decolourised by acids. The greater p^rt of 
that present in the juioe passes into tho scum and the 
defecation mud. Sulphitation appears to have little effect 
on these colouring matters, but oarbonatation and phospna- 
tation suffice to remove all that may have passed into the 
juioe.—J. H. L. 

Heal balance of a cane sugar factory. N. Heerr. Hawaiian 
Sugar Planters’ Assoc, Expt. Stat., Bull. No. 43, 
Agric. Chcm. Series, 1914. 

The amounts of steam required for i>ower and for heating 
purposes in an Hawaiian oane sugar factory of nigh 
efficiency wore determined, using the following data: 
100 short tons of cane produood 50,000 lb. of bagasse and 
110 tons of juice, and the combustion of tho bagasse gave 
130,000 lb. of steam, the ratio of steam formed to fuel 
burnt being 2-6. Power.— The following values for the 
I.H.P. per 100 tons of cane per hour were obtained : Mill 
engines, 1112 ; quadruple evaporator pump, 43 ; vacuum 
pump, 66; orystaUiscrs, 24; centrifugals, 111* Juice¬ 
il oa ter pump, 8 ; and other motors, 46; a total of 14Iv 
I.H.P., which corresponded with 7330 lb. of steam or 
5-6 per cent, of that from tho boilers. Juice-heaters.— 
Before entering the evaporators, the juice was heated from 
82° to 212° F. (from 27*8°—100° G), cooled to 202 J. 
(94-4° C.), and reheated to 212° F. (100° C.). Taking the 
specific heat of the juice to bo 0-9, the amount of steam 
required was 30,590 lb., or 23 4 per cent, of that from the 
boilers. Quadruple evaporator. —Juice at 13° Bnx was 
concentrated to 65° Brix. Assuming that l lb. of steam 
evaporated 4-2 lb. of water in the effoct apparatus used, 
the Bteam required to remove 176,000 lb. of water was 
41,859 lb., or 32-5 per cent, of that from tho boilers. 
Vacuum pans—ll 1 lb. of steam evaporated 1 lb. of water 
in the pans, to eliminate tho remaining water, namely, 
15,000 lh., the steam required was 15,182 lb. or 11*6 per 
cent, of that coming from tho boilers. The total amount 
of steam required was-thus 94,952 lb., or only 73*1 per 
cent, of that from the boilers. In a factory in which the 
working was inefficient, though not extremely so, the 
bagasse only produced 110,000 lb. of steam, and the 
steam used at the different stations was: Power,— 
7330 lb., or 6*7 per cent. Juice-heaters. —37,145 lb., or 
33*7 per oent. Quadruple evaporators.— 45,360 lb., or 
41-2 per oent. Vacuum pans.— 19,470 lb., or 17*7 per 
cent. The total was thus 109,295 lb. of steam, or 99*3 
per cent, of that coming from the boilers, under which 
oiroumstanoes the factory would barely be able to work 
without extra fuel. The factors for ensuring efficiency in 
heat economy in the sugar faotory are as follows : ample 
heating surfaoe in boilers; control of the bagasse fuel 
combustion; insulation of hot surfaces; the use of 
evaporators of sufficient heating surfaoe readily to obtain 
a syrup of a density not less than 65° Brix; and the 
application of the “ extra steam ” and multiple heating 
systems.—J. P. O. 

Sugars; Determination of reducing —— »* ent/ar for 
melting (" nores de fonts "). 0. Muller. Bull. Aseoo. 
Chim. Suor.. 1914, 81. 646—647 
Feom 10 to 20 arms, ol the sample, dissolved in 20 o.o. ol 
hot water, are heated with 50 o.o. ol Folding's solution 
lor 10 mins, at 63*—65° C., then mixed with 60 o.o. ol 
oold water and filtered. The filter (diam. 10 om.) is washed 
and introduced into 6 o.o. ol hydroohlono aoid and alter 
the precipitate has dissolved, the liquid is treated^ with 
10 o.o. ol aqueous ammonia (sp. gr. 0-925) and titrated to 
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a pale lilac tint with potassium cyanide solution (45 gnus, 
per litre). The cyanide solution is standardised by 
diluting 24 c.o. of Fehling’a oopper sulphate solution 
(69-28 grms. CuS0 4 ,5H,0 per litre) to 100 c.o., and 
titrating 10 c.o., whioh correspond to 0-025 grin, of 
reducing sugar, after addition of 5 c.o. of hydroohloric 
aoid ana 10 c.o. of ammonia. The filter paper retains 
a small quantity of copper solution, usually corresponding 
to 0-3—0*4 c.o. of the cyanide solution ; this can be deter¬ 
mined onoe for all and a correction made. When only 
small quantities of reducing sugars are being determined, 
it is unneoossary to ro-oxidise the preoinitated cuprous 
oxide with potassium chlorate before addition of ammonia. 

-J. H. L. 


Reducing sugars contained in cane molasses; Origin of 

the -. H. Pellet. Intern. Sugar J., 1914, 18, 172— 

176. 

Ripe and uncut sugar cane always contains a very variable 
amount of reducing sugars, which may inoroase during 
the treatment of the juico by the defecation-sulphitation 
process of clarification, especially during the concentration 
of the juice and the working-up of the after-products. The 
amount of the increase is usually 0-1—0-3 per cent, of the 
cane. There can be no decrease in the quantity of reducing 
sugars during manufacture, using the defecation process, 
and any such differences must bo attributed to errors in 
analysis and sampling.-r-J P. 0. 


Maple products; Analysis of -. IV. Composition of 

maple sugar sand. J. P. Snoll and A. G. Loohhead. 
J. Ind. Eng. Chem., 1014, 6, 301—302. 

Six samples (from Quebec) of washed, air-dried maple 
sugar sand contained from 05—80 per cont. of normal 
caloium malate, 0—18-5 por oent. of silica, minor quantities 
of manganese, magnesium, and phosphorus, traces of iron, 
and 10—17 per oent. of undetermined matter. (See also 
Warren, this J., 1911, 080.)—A. S. 


Gums from Northern Nigeria ; “ Qolaum ,” “ Katalabu, ,> 

and “ Kol-kol" -. Bull. Imp. Inst., 1914, 12, 27—31. 

The results of the examination of 3 samples of “ Golawoi M 
gum from Acacia camphylacaniha, Hochst.,2 of “ Katalabu” 
gum from A. Sieberiana , D.U., and 3 grades of “ Kol-kol ” 
gum from A. Senegal, Willd., aro shown in the following 
table:— 


separated by oentrifuging. The results .bowed that 
with increasing quantities of water, the amount of dextrin 
dissolved increased continuously, although in no oaae was 
the whole of the dextrin dissolved, and the concentration 
of the solution did not remsin oonstant no matter how 
small a quantity of water was used. It is suggested that 
this behaviour may be due to adsorption of a soluble by 
an insoluble constituent, in which ease the equation: 

log(A x)=log k-f ^ log c should hold, A representing 

the total soluble portion, x the soluble portion actually 
dissolved, c the concentration of the solution, and k and n 
constants, oharocteristio of the dextrin employed, and 
offering, in the author’s opinion, a better means of dis¬ 
tinguishing between different samples of dextrin than any 
other mothod hitherto suggested. In applying the method, 
values of x and c aro determined experimentally, and a 
value for A chosen such that a straight fine is obtained 
when values of log( A — x) are plotted against values of log c: 

tho slope of the line gives the value of ^ and the intercept 
of the line, the logarithm of k.—A. S. 


An experimental study in multiple effect evaporation. Deerr 
See I. 


Determination of sucrose in presence of lactose and in milk 
prejiarations. Kakshit. See XIX*. 


Patents. 

Sugar juices; Process and apparatus for freeing - from 

fibrous and suspended matters. Maschinenfabrik Graven- 
broich. Fr. Pat. 464,897, Nov. IS, 1913. Under Int. 
Conv., Deo. 9, 1912. 

Raw sugar juioes obtained by maoeration or pressing are 
passed in a wide shallow iayor aoroes the surfaoe of aTarge 
vulumo of resting liquid into whioh the suspended matters 
sink. The height of the moving layer may be regulated 
by a series of transverse adjustable baffle-plates, which, 
sloping downwards in the direction of flow of the liquid, 
servo to oonfer a downward motion on the particles. The 
lowor part of the reservoir is divided into several funnel- 
shaped ohambers, each with an outlet at the bottom for 
drawing off the matters whioh have subsided.—J. H. L. 



Golawai. 

Katalabu. 

Kol-kol. 

Moisture, per cent. .. 

per cent. 

per cont. 

per cent. 

10-6—10-7 

10-2—10-8 

131—13*5 

ABh, per cent. 


21— 2-3 

3*3— 3-5 

Matter insol. In water, 

11— 2-2 

1*3— 1*8 

0-1— 0-4 

per cant. 



Acid number. 

1*9— 2-5 

3*9— 4 4 

8-2— 8-3 

Relative viscosity of a 
10 per cent, solution 
at 22" 0. (wator at 


22° 0.—1) . 

8'8—IS'1 

4*7— 5-7 

62— 0'4 


The “ golawai ” gum was valued at 16s.—17s. 6d. per cwt. 
as a ” semi-insoluble ” gum. “ Katalabu,” a glassy gum 
of the “ soluble ” type, gave a yellowish brown muouage 
with good adhesive properties, and was valued at 22s. fld. 
to 24s. per cwt., with “glassy Khartum” gum at 31s. 

S ir owt. (April 1913). “ Kol-kol ” gum closely resembled 
ordofan gum but gave rather darker solutions: the 
whole consignment was sold at 30s. per owt. (Deo. 1913). 

—R. G. P. 


Dextrin; Solubility of -. W. K. Lewis. J. Ind. Bng. 

Chem., 1914, 6, 308-309. 

Weighed quantities of dextrin were agitated with 
measured quantities of water, dad the Insoluble residue 


[Sugar], Extraction of certain soluble substances contained 
in the cells of certain plants. M. Paquier, C. Thdrv and 
E. Gallois. Fr. Pat. 464,947, Jan. 26, 1913. 

The vegetable material is partially or completely dwio- 
eatod by the action of heat and reduoed pressure, so as to 
effect the coagulation of substances coagulable by hast 
but not to render soluble those whiob become soluble at 
high temperatures. The material is subsequently ex¬ 
tracted, at the ordinary temperature, with water or other 
solvents. Tho process is specially applicable to the 
extraction of sugar from beetroots.—J, H, L. 


Sugar juices; Catalytic process effecting a purification 

of - of least equal to dial produced by ordinary double 

carbonatation, and at the same time reducing by more 
than 60 per cent, the weight of lime employe! H. 
Manoury. Fr. Pat. 466,270, Nov. 24, 1913, 

Toe greater part of the lime used for defeoation is roplaoed 
by relatively small quantities of other oxides sooh as those 
of iron, manganese or aluminium. Salts of these metals 
(sulphates, sulphites, chlorides) may be added to the 
luioes, and the corresponding oxides jmoipitatsd by 
4me i when sulphates ere employed sufficient baryte to 
precipitate the sulphuric add is also added. For 
example, fresh juioes may be treated with 1 grm. of fsrrout 

.a *. 
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sulphate crystals per litre, heated to 80° C., agitated with 
3 grins. of lime per litre and a quantity of barium car¬ 
bonate equivalent to the sulphate added, heated to 100° C. 
and filtered, and the lime remaining in the juice saturated 
by carbonatation (more lime being added if neoeeaary) or 
imputation.—J. H, L. 


Sugar factories and refineries; Apparatus for the crystalli¬ 
sation and stationary draining of massecuites of -. 

M. E. R. J. M. Lambert. Fr. Pat. 466,348, Nov. 26, 
1913. 

A vumbeb of fixed troughs are disposed parallel to each 
other at short distanoee apart, so that cold air can eiroulate 
freely around them during the crystallisation of the 
masseouite. Hinged to the back of each trough is a 
shutter which, when swung baok horizontally, ongages 
the front of the next trough. The space below and 
between tbo troughs then constitutes a dosed chamber 
which can be heated bv admission of steam in order to 
diminish the viscosity of the molasses during the draining 
of the orystals.—J. H. L. 


[Sugar.] Evaporators [c.g., of the Kestner type]; Device 
for preventing the juice from rising above a definith level 

in film -. Sudenburger Masdnnonfabrik und Eison- 

giesserei A.-G. zu Magdeburg. Ger. Pat. 270,876, 
Deo. 24, 1812. 

A douslk-seated valve is inserted in the inlet pipe for 
the juice and is conneoted by a rod with a float plaoed at 
the maximum height for the juioe level: the entering 
juioe forces the valve downwards oil its seating, flows 
into the evaporator and rises in the tube connecting the 
float-chamber with the inlet-pipe. If the juice rises above 
a definite height, the float rises and closes the double- 
seatod valve, thus shutting off the supply of juioe. If tho 
level of juice in the evaporator falls too low. the pressure 
rises owing to stronger evaporation, and a steam-pressure 
regulator shuts off the supply of steam.—A. 8. 


Cane juices ; Treatment of -. W. Guerrero, Madrid. 

Eng. Pat. 6786, March 19, 1813. Under Int. Conv., 
April 8, 1912. 

Six Fr. Pat. 446,830 of 1912; this J., 1812,1186.—T. F. B. 


Dissolving sugar or other substances; Continuously working 

apparatus for -. Masohinenfabrik Grevenbroich. 

Ir. Pat. 464,671, Nov. 8, 1913. Under Int. Conv., 
Deo. 28, 1912. 

8xx Ger. Pat. 266,336 of 1812; this J., 1914,14.—T. F. B. 


Apparatus for drying, revivifying, and decarbonising bone- 
black. Eng. Pat. 6347. See I. 


Production of glucose and ethyl alcohol from sawdust or other 
celiuloeic material. Fr. Pat. 464,602. See XVIII. 


Sugars {from ceUulosic material ]; Process of producing 
fermentable --. U.8. Pat. 1,091,327. Set XVIII. 

Clarifying effluents and waste waters from sugar factories 
and the like. Fr. Pat. 464,964. See XIXs. 
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Yeast fermentation without sugar. XIV. Further investi 
taEbu <4 oarbaeyiase. C. Non berg and P. Rosenthal 
RMnm. Zetta. 1914, 61, 171-188. 


Fusnu* evidence is adduoed for the existence of ouboxyl- 
ase as an ensymo distinct from xymaae (op. this J., 1911, 


1179; 1913, 620). The nitrogenous preoipitate produoed 
by addition of aoetone or alcohol and ether to yeast 
numeration juioe oontains not only zymase, but oarboiyl- 
ase which exhibits great aotivity even after the pre¬ 
oipitate hae been dned and rediasdved in water. Carb¬ 
oxylase ferments oxalaoetio acid and its salts under con¬ 
ditions which completely arrest the fermentation of sugar. 
It is the first enzyme known to liberate carbon dioxide 
from carboxylic adds,— 3. H. L. 


Tricresol as a substitute for toluene in enzyme work. 8. 8. 
Graves and P. A. Kober. J. Amer. tihem. Soo., 1914, 
88, 751—768. 

Tkicbesol, neutralised if nooessary by sodium hydroxide, 
is considered to be superior to toluene on acoount of its 
solubility in water, lower volatility, and more powerful ger¬ 
micidal action. For trypsin, pepsin, urease, and diastase, 
concentrations up to 0-5 per cent, aro recommended j for 
orepsin and invertase, 0-2 per oent.—F. Sodn. 


[Beer] Original gravity; The ebuUioecope in the determination 

of -. T. H. Pope. Brewers’ J., 1914, 60, 239—242 

(cp. Cain, thiB J., 1914, 156.) 

Thb thermometer scale of the ebulliosoope or alcohol- 
meter employed, is calibrated to show tho change in 
gravity of tho beer due to fermentation, so that the sum 
of the value thus obtained and tho gravity of the beer 
itself, represents the original gravity. In use, the mercury 
thread of the instrument first rises to a maximum and 
then fails slightly to a point at which it remains oonstant 
for some time, this point should be taken as the reading. 
The unfermented matter in the beer vitiates the reading 
appreciably only in the neighbourhood of the zero point, 
the error disappearing at those parts of the scale where 
the readings with beers are taken. The method is acourate 
and much more expeditious than the ordinary distillation 
method.—L. E. 


Tartar; Crystallisation of cream of - in the. fruit of 

grapes. W. B. Alwood. J. Agrio. Res., 1914, 1, 613— 
514. 

Thb soft oclls lying immediately boneath the skin of the 
grape contain a higher proportion of tartaric acid and 
potassium bitartrate than the interior pulp; potassium 
bitartrate occurs in these cells in the form of minute 
orystals.—L. E. 


Unfermented grape juice in California; Manufacture of 

-. W. V. Oruess and C. J. Hintze. J. Ind. Eng. 

Chem., 1914, 6 , 302—304. 

As a result of an experimental investigation some modifica¬ 
tions of the method of manufacture of unfermented grape 
juioe as practised in California are suggested. A mixture 
of ripe grapes, to give flavour, with grapes of high acidity 
should be used and potassium metabisulphite (8—12 oz. 
per ton of grapes) added at the crusher to prevent ferment¬ 
ation. After defecation (settling) for 24—48 hours, the 
juioe should he racked off, elanfied by means of casein 
(4—6 oz. per 100 galls.) dissolved in sodium carbonate or 
ammonia, treated with a small quantity of tartaric add 
(0-1—0-2 per cent.) to facilitate separation of oream of 
tartar, heated to 166° F. (74° C.) and stored in barrels. 
When most of the exeess cream of tartar has separated, the 
juice should be racked off, filtered if neoessary, treated 
with a small quantity ot dtric add (0-06—0-1 per oent.) 
to prevent further separation of oream of tartar; and 
pasteurised in bottlee at 160° F. (71° C.).—A. 8, 


Cider; Disease of - known as greensickness f“ vtrdisse- 

ment ”]. Warcollier. Comptes rend,, 1914, 168. 973— 
976. 

This disease generally appears at the beginning of fer¬ 
mentation in olden characterised by low oontenta of malic 
add, tannin and nitrogenous bodies, and a rather Ugh 
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content of mineral matter, especially lime. The affected 
oidere ooutain nitritee formed either from nitrates in the 
water used for extracting the pressed pulp, or by exposure 
of the pulp to sir; the fresh pulp oontains no nitrite. 
The nitrites oxidise the tannin, and the olive-green colour 
characteristic of the disease is due to combination of the 
oxidised tannin with a ferrous salt. The disease arrests 
fermentation although an abundant deposit of yeast is 
obtained. To prevent the disease, water of high nitrate- 
content should not be used, fruit soiled with earth or 
organic matter should be washed, the pulp should not be 
exposed too long to the air, and prolonged contact of the 
pulp, marc, or juice with iron utensils should be avoided. 

—L.E. 


Methyl alcohol; Colour reaction for the detection of -. 

C. D. Manzoff. Z. Unters. Nahr. Genussm., 1914, 27, 

469—470. 

When a mixture of nitromethane, ammonia, and vanillin 
is heated, a red colouration is produoed which disappears 
on cooling; under similar conditions, nitroethane yields 
only a faint yollow colouration. The test will dotect the 
presenoe of 1 Part of nitromethane in 100,000 parts of 
nitroethane. The intensity of the oolouration obtained 
depends, to a certain degree, on the quantity of vanillin 
employed. Other aliphatio and aromatic aldehydes and 
kotones do not give a oolouration with nitromethane, with 
the exception or p-hydroxyboraaldehyde, which yields an 
orange-red colour. To detect methyl aloohol in ethyl 
aloohol, 200 o.o. of tho spirit are mixed with 5 c.o. of 
phosphorio acid, distilled, and the first 6 o.o. of distillate 
heated with 6 grins. of red phosphorus and 20 grms. of 
iodine for 20 minutes under a reflux condenser, and 
distilled. The distillate is treated with 3 grms. of silver 
nitrite, again distilled, the first 5 drops of distillate mixed 
with 6 drops of ammonia and 0-01 grm. of vanillin, and 
the mixture heated. A red oolouration indicates the 
presenoe of methyl aloohol in the spirit.—W. P. S. 


Freezing of wine, milk, and other alimentary fluids. Paronty. 
See XIXa. 


Patxhts. 

Pasteuriser for malt beverages, wines, aerated waters and 
other liquids. H. Erikson, Askcrarend, Sweden. Eng. 
Pat. 20,016, Sept. 4, 1913. 

Tax pasteurising vessel is jaoketed and contains a ooii. 
Heating and cooling media are supplied and discharged 
through single pipes branohod near the apparatus, one 
branch being connected with the coil and the other with 
the jaoketed space. The apparatus is supported by 
trunnions on trestles and can be rocked in a vertical 
plane.—L. E. 


Beer; Manufacture of non-alcoholic -. K. Kroupa, 

Rannersdorf, Austria. Eng. Pat. 29,314, Dee. 19,1913. 
Under Int. Conv., Dec. 19, 1912. 

A ktxtttre of beer and hopped beer wort is heated to 
expel alcohol and then carbonated.—L. E. 

Sugars [from ceUuloeic material]; Process of producing 

fermentable -. F. E. Gallagher, Newton, Uses., 

Assignor to Standard Alcohol tk>., New York. U.S. 
Pat. 1,091,827, March 24, 1914. 

Ik the production of fermentable sugars from oellulosic 
material, the spent wort is mixed with the soluble products 
of hydrolysis of the oellulosic material, and the whole is 
further hydrolysed.—L. E. 

Glucose and ethyl alcohol from sawdust or other cdMosic 

materials; Production of - A. de Posnanaky. 

Fr. Pat. 464,602, Jan. 14,1913. 

Tee material is heated in an autoclave, first with free 
sulphurous acid and then with the add in prosenoe of an 


excess of alkali, in particular ammonia. After washing, 
saccharification is effected by heating under pressure with 
an Mid, preferably sulphuric Mid, and the saccharine 
liquid is purified by addition of aluminium compounds 
and tannin, and removal of the latter by means of albumin 
or gelatin; by addition of alkaline-earth oarbonatea, 
sodium phosphate and alum; by treatment with reducing 
substauoee, e.g., sulphites, thiosulphates, sine or sine 
hydrosulphite, and in the last two oases subsequent 
addition of carbonates and sodium phosphate; by addition 
of litharge in slight exoess, afterwards removed; by 
separation of tho sugar and salts from the resinous and 
empyreumatio substances by dialysis; or by filtration. The 
purified juice is oonoentrated by evaporation, distillation 
under a layer of vaseline, paraffin, eto., or freezing, and 
afterwards either fermented, or worked up for gluooee by 
evaporating to dryness at a low temperature, extracting 
with hot alcohol and collecting the gluoose which separates 
on cooling.—J. H. L. * 

Saccharification of starch; New organism and its application 

to the - and the manufacture of alcohol, vinegar, wines 

and other products derived from the saccharification of 
starch. Sooidtd d’Exploit. des Procbdds H. Boulard. 
Fr. Pat. 464,601, Oct. 29, 1913. 

Starch is saocharified by means of a mould, Mucor 
Boulard No. 6, which ocours in large quantities on plants 
in the Far East. The mycelial threads exhibit transverse 
membranes, and pear-shaped enlargements at their ends 
which booomo detaohod m old cultures. Potato starch 
and cereal starch, after a suitable treatment (heating 
under pressure), are BMoharified with equal ease by this 
organism, which is so robust that bacterial infection is 
not to be feared, and saocharifioation can be carried out 
in open vats at temperatures as high as 45° or as low as 
20° C.—J. H. L. 


Fusel oil; Process of producing -. J. Scheokenbaoh, 

Munich, Germany. Eng. Pat. 20,942, Sept. 16, 1913. 
Under Int. Conv., Sept. 21, 1912. 

Sex Fr. Pat. 462,472 of 1913; this J., 1914, 329.—T. F. B. 


Distillery-vinasses ; Extraction bf glycerin and fatty matters 

contained in -. G. P. Guignard, Molun, and H. L. 

A. M. Watrigant, Lille, Franoe. U.S. Pat. 1,092,791, 
April 7, 1914. 

Sxx Fr. Pat. 427,660 of 1910; this J., 1911,1134.—T. F. B. 

Mannite from natural musts; Process for making —. 

G. P. Guignard. Fr. Pat. 484,644, Jan. 17, 1918. 
Sex Eng. Pat. 3261 of 1913; this J., 1913, 879.—T. F. B. 

Manufacture of metallic vessels for alcoholic fermentation, 
and for the treatment and storage of liquids. Fr. Pat. 
464,337. Seel. 

Carburetting alcohols for industrial use during manufacture. 
Fr. Pat. 466,243. See IU. 

Separation and recovery of volatile acids, methyl compounds, 
and furfuran bodies from hydrolysed lignoceUuloses. 
Fr. Pat. 464,608. See V. 


XIXa.—FOODS. 

Sucrose t» presence of lactose and <» milk preparations ; 

Determination of -. J. N. Bakxhit. J. lad. Eng. 

Oham., 1914, fi, 307—308. 

The lactose is first determined by titration with Folding's 
solution, then a measured quantity of Fehliag's solution 
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i> boiled with the calculated quantity of the sugar solution 
so as to precipitate the oopper and aeoompose the lactose, 
the mixture is filtered, and the sucrose in the filtrate 
determined as usual after inversion and neutralisation. 
Milk and solutions of milk preparations are first coagulated 
by addition of dilute citric acid, drop by drop, snaking 
well between successive additions. Results are given 
showing the acouraoy of the method.—A. S 

Alimentary liquids ; Freezing of wine, milk and other -. 

H. Parenty. Comptes rend., 1914, 158, 921—922. 
Liquids may bo concentrated by freezing and centrifuging 
more economically than by evaporation, provided that, 
corresponding to the multiple effects in the latter process, 
the frozen residues are utilised for further refrigeration. The 
process, whioh has been used for the conoontration of wino 
and milk, insures the retention of volatile constituents in 
the liquid, aids clarification, and does not alter the flavour, 
aroma, or colour.—L. E. 

Butter fat; Detection of cocoanut oil in - by means of 

Polenske’s distillation method and Homer's phytostcryl 
acetate method. C. Barthol and K. 8ond6n. Z. Unters. 
Nahr. Gonussm., 1914, 27, 439—453. 

Numerous samples of Swedish butter examined during the 
years 1904-^-1912 nevor gave -a Polcnsko value exceeding 
that fixed by Polonsko os the maximum valuo for genuine 
butter, i.c., 3-5 when the Reichert-Meisid value was 30. 
This method was capablo of detecting 10 per cent., and in 
Borne oases 5 per cent., of coooanut oil in butter-fat, but 
could not be relied upon in all cases, since butter ob¬ 
tained from cows fed on boetroot leaves or coooanut oil 
oako (not more than 2 kilos, per animal per day) gave a 
Polenske value which exceeded the limit. Rdmer’s 
phytosteryl acetate method yielded reliable results even 
in the oase of butter from cows fed on beetroot leaves, 
coooanut oil cake, otc.—W. P. S. 


Fat; Rapid determination of - in cheese, butter and 

cream. K. Kropat. Arch. Phartn., 1914, 252, 76—82. 
Cheese .—From 2 to 3 grms. are heated with 5 c.o. of 25 
per cent, hydrochloric acid until a brown solution is 
obtained, 3 to 5 c.o. of alcohol are added, the mixture 
cooled, and shaken with 25 c.c. of ether until the layers 
separate, when 25 c.c. of j>etroleum spirit are added and 
the extraction completed. After standing 10 to 15 mins., 
from 1 to 1*5 grms. of gum tragacanth and 3 to 5 c.c. of 
water are introduced into the separating funnel, which is 
rotated until the gum swells up, and then vigorously 
shaken until coagulation of the glim takes place. The 
clear ethereal layer is drawn off, the residue washed with 
petroleum spirit (15 c.c.), the extract and washings 
evaporated, and the residue dried for 2 hours and weighed. 
Butter .—1 grm. is gently warmed with 3 to 5 c.c. of water, 
3 to 5 c.c. of alcohol added, and, after cooling, the fat 
is extracted with 20 c.c. each of other and petroleum spirit, 
the casein coagulated by shaking with 1 grm. of gum 
tragacanth and 1 to 3 c.c. of water as described, the 
extraot evaporated, and the residue of fat weighed. 
Cream .—-From 2 to 5 grms. are treated with about 3 c.o. 
of ammonia solution and 3 to 5 c.o. of alcohol and shaken 
with 20 c.o. each of ether and petroleum spirit (with the 
subsequent addition of 3 to 4 c.c. of water in the case of 
sour cream). After 10 to 15 mins. 1 to 1-5 grms. of gum 
tragacanth are added, with 3 to 4 c.c. of water (if not 
already added) and the fat separated as described. 

-C. A. M. 


Malt coffee. F* Doepmann. Z. Unters. Nahr. Genussm., 
1914, 27, 453-466. 

Malt coffee should be prepared from roasted malt; 
commercial products sometimes consist of roasted barley. 
For distinguishing between the two, the examination of the 
grains as regards their degree of germination is recom¬ 
mended. In the case of roasted malt, the length of the 


g >nn may equal or exceed the length of the grain, and 
om 70 to 90 per oent. of the grains exhibit some signs 
of germination. In two samples of roasted barley only 
8 per cent, of the grains showed signs of germination. 

—W. P. 8. 


Feeding-stuffs and food products; Preparation of new 

cheap -. 0. Nagel. Z. angow. Chem., 1914, 27, 

208. 

Castor oil-oake may be oomplotoly freed from the 
poisonous rioinin by repeated washing with 5 to 10 per 
cent, sodium chloride solution, until the washings no longer 
show any precipitate on heating. The mass is then 
contrifugod and dried for use as a feeding-stuff. Many 
oil-cakes, and especially that from rapo seed, may be 
used as a cheap source of albumin. The fresh fat-free 
cake is extracted with water, the solution of albumin 
evaporated, and the residue dried at a low temperature. 
A product of finer quality is obtained in this way from 
sosamd oil-oake, while cocoanut and arachis oil-cakes 
yield readily digestible and very soluble albumins. 
Cottonseed oil-cake gives an albumin of dark colour 
and unpleasant odour, to romovo which filtration through 
animal charcoal is required. The vegetable casein in 
nova bean oil-oake may be separated by treatment with 
dilute alkali solution, and precipitation with rennet or an 
acid. The cost of 100 kilos, of albumin in oil-cakos is 
estimated at loss than M. 50 (£2 9s.).—C. A. M. 

Patents. 

Butler; Purification of --. E. B. Higgins, Liverpool. 

Eng. Pat. 15,221, July 2, 1913. 

Rancid butter or butter contaminated with mechanical 
impurities is agitated at a low temperature, e.g., 9° C., 
with an equal weight of a 2*5 }>er cent, solut ion of sodium 
carbonate. The mixture is allowed to settle, the doj>osited 
impurities drawn off, the butter Btrained from tho liquid 
and washed 4 or 5 times with a 0-5 per cent, solution of 
common salt. The sodium carbonate may be replaced 
by other suitablo alkalis, and the wash water may be 
slightly acidified, e.g., with hydrochloric acid.—L. E. 

Flour ; Process of bleaching —— . J. A. Wesener. Fr. 

Pat. 465,300, Nov. 25, 1913. 

The flour iB treated with a mixture of nitrosyl chloride 
and chlorine obtained from a liquefied mixture of the gases 
stored under pressure.—W. P. 8. 

Cotton seed ; Manufacture, of food from cakes made, from 

-. Molassine Co., Ltd., East Greenwich, and J. J. A. 

do Whalley, Loc, Kent. Eng. Pat. 7687, April 1, 1913. 
Press-cakes of undecorticated cotton seed, are ground 
and then separated into meal, husks, and cotton fibre, 
e.g., by a blast of air. The meal is used as a food either 
alone or mixed with other foodstuff. The husks may 
bo ground and added to other foods suoh as a mixture 
of molasses and peat; or the husks and cotton fibre, 
mixed, if desired, with sphagnum, are digested under 
pressure, with or without addition of a small quantity of 
a suitablo acid, the Bugar and easily digestible fibre thus 
obtained serving as a food or food ingredient for 
animals.—L. E. 

Milk; Sterilisation of -.. A. Helbronner, M. von 

Recklinghausen, and V. Henri, Paris. Eng. Pat. 7428, 
March 28, 1913. Under Int. Conv., March 30, 1912. 
8 ee Addition of March 30, 1912, to Fr. Pat. 44,2,807 of 
1911; this J., 1913, 764.—T. F. B. 


Cereal coffee or coffee substitutes and method of making. 
J. H. Kellogg, Battle Creek, Mioh., U.S.A. Eng. Pat. 
17,387, July 29, 1913. 

See U.8. Pats. 1,069,265 to 1,069,268 of 1913; this J., 
1918, 880.—T. F. B. 
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Unctuous or gelatinous masses for alimentary purposes, 
perfumery, etc. A. Eiohengrun. Fr. Pot. 161,283, 
Oct. 6, 1913. 

Sis Ger. Pot. 268,489 of 1911 ; thisJ., 1914,221.—T. F. B. 
Baking salt. Eng. Pat. 17,941. See VII. 


the oommenoement of the shaking oat of the emanation, 
oo the activity, due to the pure emanation, rapidly 
inoreaeea owing to the production of RaA and RaC. 
In making rapid meaaurementa the reading! should be 
taken 2 mins, from the oommenoement of the shaking 
out, and tables are given to enable suoh figure* to be 
referred to the zero time, i.e. activity of the pure emana¬ 
tion.—0. F. M. 


Preparing an acid calcium lactate. Ger. Pat. 271,843. 
See XX. 


XIXb.—WATER PURIFICATION; 
SANITATION. 

[Water.] Storage ; Advantages and disadvantages of reservoir 

-. W. P. Mason. J. Franklin Inst., 1914, 177 

389—384. 

The main disadvantages of the storage of drinking water 
before distribution aro the incroase in oolour of the lower 
layers of the wator if tho bottom of the reservoir is not olean, 
the growth of small organisms producing taste and smell 
due to an abundance of food-material extraoted from tho 
ground forming tho bottom, and the defioienoy in dis¬ 
solved oxygen in the lower layers. An important point 
is the protection of tho reservoir and watershed from 
accidental contamination by flocal matter. The seasonal 
growth of algae is easily dealt with by treatment with 
copper sulphate, one part of copjier sulphate to 3 j million 
parts of water being effective, at a total oost of 14-9 cents 
(7Jd.) per million parts of water. There is also an occa¬ 
sional growth of various forms of Crenothrix, of which 
V. kuhniana grows in water containing a large amount of 
organic matter, little dissolved oxygen, and about 0*3 part 
Fe per million. 'J'ho great advantage of storage is the 
destruction of pathogenic and other bacteria, but care 
must be taken that the whole of tho water undergoes the 
stated period of storage. A oaso is cited of a narrow lake 
10 miles long, in which tho prevailing wind blow in the 
direction of the flow of wafer down tho lake; sewage 
matter entering on the surface at tho head of tho lako 
was carried to the lower end, where the water intake was 
situated, in as little as three days. Emergency water 
intakes, which are frequently in inferior positions, should 
not be used unless the water can be properly stored. 

—3. H. J. 

Badio-aclivity ; The measurement of the. - of springs. 

C. Kngler, II. Sieveking, and A. Koenig. Chem.-Zeit., 
1914, 88, 425—427 and 448—450. 

An improved form of the Englor and Sieveking fontaoto- 
scope is described, by means of which more exact measure¬ 
ments of the radio-activity of natural waters may be 
made. It consists of a vessel of ten litres capaoity on the 
neck of which fits a hollow conical stopper, supporting a 
Wulf quartz-fibre electrometer. Through a hole in the 
stopper, which can be closed at will by a rubber plug, 
passes a conducting wire connecting the electroscope with 
a rod suspended within the large vessel. Before use the 
normal, rate of discharge is determined by shaking in the 
vessel, for half a minute, one litre of inactive distilled 
water, charging the electroscope, and observing the fall of 
potential, whioh under normal conditions should be 
between 15 and 30 volte per hour. One litre of the active 
water is then Bhaken in the vessel for half a minute, 
whereby all but about 2 per oent. of the radium emanation 
is transferred to the air. The fall of potential per hour is 
again determined, the normal loss deducted, ana a correc¬ 
tion applied for the solubility of the emanation in the 
water, and for the Duane effect (size and form of the 
apparatus). From the fall of potential per litre per hour 
thus calculated, the activity of the water is given by 

A” 3^0 X 3«X> Xl000 M * oh ® un!t * ot .potential, 

ooeapacity of system). The result* to be of com¬ 
parative value must be referred to some definite time from 


Carbon monoxide in air,- Determination of -. F. S. 

Sinnatt and B. J. Cramer. Analyst, 1914,89,183—170. 
The air, freed from carbon dioxide, unsaturated hydro¬ 
carbons and moisture, was passed through two vertical 
tubes packed with alternate layers of iodine pentoxide 
and glass wool and heated in a paraffin bath to 140°— 
180° C., and then bubbled through mercury and collected 
in a special apparatus, consisting essentially of a dry gas 
vessel connected with a long vertical tube dipping into 
mercury. The gas vessel was exhausted, connected with 
the vertical tube, and the gas allowed to flow in at the 
rate of 1 litre per hour, the volume being qalculated from 
the fall of the mercury. The carbon dioxide formed from 
the oarbon monoxide by the oxidising action of tho iodine 
pentoxido could be accurately titrated in the gas vessel 
by Pettenkofer’s process. The analyses were oheoked 
by using red-hot oopper oxide in place of iodine pentoxide. 

—-F. Shun. 


Sulphur dioxide, in air ; Determination of minute amounts 

of -. A. Seidell and P. W. Meserve. J. Ind. Eng. 

Chem., 1914, 6, 298—301. 

To determine quantities of sulphur dioxide ranging from 
0-0025 to 0-05 c.o. in 2j litre samples of air (e.g., from 
railway tunnels), 5 c.o. of a 0-1 per cent, aqueous starch 
paste was introduced into and distributed over tho inner 
surface of the bottlo containing the sample, and A/1000 
iodine run in until a blue colour appears, a correction of 
0-3 c.c. being made to allow for the quantity required to 
produce the colour in absence of sulphur dioxiae. The 
results by this method are oonoordant but low, and should 
be multiplied by 1 -3. To avoid errors duo to oxidation of 
tho sulphur dioxide by atmospherio oxygen, perfectly dry 
bottles should bo UBcd for collecting the samples, and 
except on very dry days, titration should be performed 
within less than half an hour,—A. 8. 


Soot-fall study of Pittsburgh. J. O’Connor, jun. Met. 

and Chem. Eng., 1914, 18, 247. 

8oot was collected in twelve different parts of Pittsburgh 
during one year (April, 1912, to April, 1913), the jars 
being ohanged each month. After drying in a steam 
ovon, tar was determined by extraction with ether, the 
ash as usual, and the-fixed carbon taken by difference: 
the ferric oxide in the ash was also determined. The 
composition of the soot at each station, and the calculated 
total fall, in tons per sq. mile per year, are shown in the 
following table:— 


Composition of soot. 


Station. 

Tar. 

Fixed 

carbon. 

Ash. 

miS:: 

Total 

tell. 

_ -- 

per cent. 

per oent. 

per cent. 

per oent, 

tons. 

1 

219 

21-07 

75-84 

82-08 

596 

2 

0-82 

80-68 

02-00 

88-78 

1950 

3 

1-58 

30-14 

08-80 

58-78 

070 

4 

112 

26-11 

78-77 

80-98 

1000 

5 

1-28 

21-92 

70-82 

48-00 

1080 

6 

0-86 

82-98 

06-08 

47-44 

978 

7 

100 

87-00 

01-94 

88-44 

812 

8 

0-74 

81-00 

88-20 

88-88 

922 

9 

002 

28-22 

71-10 

85-42 

748 

10 

0‘42 

38-10> 

01-42 

24-05 

721 

11 

0-70 

89-28 

60-00 

80-52 

995 

12 

104 

28-82 

70-14 

81-47 

098 


-A. 6, 






Ol XX -ORGANIC PRODUCTS; MEDICINAL SUBSTANCES; E88ENTIAL OILS. (Ha? is, l«u. 


Reduction of arsenic acid to arsenious acid by thiosulphstric 
acid. Chapin. See VII. 


Determination of email quantities of lead. Siegfried and 
Pozzi. See XXIII. 


Patents. 

Water softening; Process for the preparation of complex 
silica combinations with metallic or other oxides with a 

view to -. P. do Briinn. Fr. Pat. 464,018, Aug. 23, 

1913. Under Int. Conv., Aug. 26, 1912. 

The aluminium of the aluminate-Bilicato compounds used 
for softening water by filtration, is replaoed by other 
metals, such as tin, zinc, lead, zirconium, or the like. 
Examples: (1). 120 part* of zirconium oxide, 300 parts 
of sodium carbonate, and 600 parts of powdered silica 
are fused at 1400° C. and the resulting vitreous mass 
treated with water whilst cooling. (2). 3000 grms. of 
caustio soda arc added to 900 grms. of a stannous chlorido 
solution containing 21 per cont. Sn, and 600 litres of 
a 5—10 per cent, solution of sodium sulphate, phosphate, 
or ohloride are added to the mixture to assist precipitation, 
which is effeoted by addition of 1600 grms. of sodium 
silioate. The mixture is heated, filter-pressed, dried, apd 
hydrated, preferably with warm water.—O. R. 

Water ; Process and apparatus for the purification of -. 

Maschinon- und Waggonbau-Fabriks Akt. Goa. vorm. 
H. D. Bchmid and F. von Buess. Fr. Pat. 464,670, 
Nov. 8, 1913. Under Int. Conv„ Nov. 11, 1912. 

The water, before it is sterilised by the action of ultra¬ 
violet rays, is passed through a filter composed of fibrous 
material and then through a sand filter.—W. P. 8. 

Waters; Process for precipitating substances from feed - 

for the prevention of incrustation in boilers. I. Belorussoff. 
Fr. Pat. 466,239, Jan. 31, 1913. 

The feed-water iB heated in a closed tank by steam from 
a boiler, whereby bicarbonates are deoomposed and 
oarbonatos precipitated. The tank is providod with a 
sludgo-oook and the steam pressure may bo utilised for 
introducing further quantities of water into the tank 
through an injector. The treated water is oonducted 
from the upper part of the tank to the boiler.—W. P. S. 

Effluents and waste-waters from sugar factories and the 

like ; Process of clarifying -. T. Steen. Fr. Pat. 

464,984, Nov. 16, 1913. 

A series of settling tanks is omployed, but instead of the 
effluent passing successively from one tank to the next, 
the tanks are filled and omptied independently. Means 
are provided for removing the sediment deposited in the 
tanka from successive chargee of effluent.—W. P. 8. 

Wood; Sterilising - . O. Toepfer, Magdeburg, Ger¬ 

many. Eng. Pat. 22,826, Oot. 9, 1913. 

The wood, especially the wood of containers of butter, 
oakes, etc., is treated in a tightly-dosed vessel having 
a spaoe below for collecting condensed water, and above 
this space a grate, with a lower and an upper grid, for 
supporting the pieoes of wood in a vertical position. 
Above the upper grid is a distributing tubular ring, 
provided with separate connections and valvee for steam, 
oold water and a drying medium such as hot air, and 
the wood may thus be exposed in rapid succession to the 
aonon of saturated steam, odd water, a partial vacuum 
and a drying medium.—B. N. 


ids; System for -, G. F. Butler, Niagara 

Assignor to American Ozone Co. U.S, Pat. 
faroh 3, 1914. 

The supply odumn of the liquid to be ozonised oontaina 
a out-off valve and is provided with means for injecting 


Osonising liqu 
SWls, N.Y., 
1,089,108,1 


ozone at a point between the cut-off valve and die reser¬ 
voir for the ozonised liquid; a second valve, situated 
between the reservoir and the point of injection of ozone, 
and controlled by the pressure in the column, is adapted 
to deflect the liquid from the reservoir.—O. R. 


Sterilisation of liquids [and bleaching oils, by ultra-violet 
rays]. V. Henri, A. Helbronner and M. von Reckling¬ 
hausen. Second Addition, dated Jan. 10, 1913, to 
Fr. Pat. 403,946, Juno 11, 1909 (this J., 1910, 107). 
The liquid is introduced into a rotating drum which may 
be slightly conical, or cylindrical and inolined. The 
lamp omitting the rays is mounted inside the drum and 
the latter may bo cooled externally by a water spray 
and fillod with an inert gas or the air may be exhausted 
from it. The apparatus may also be usod for bleaching 
oils.—W. P. 8. 


Liquids; Centrifugal apparatus for clarifying -. R. A. 

Sloan and J. E. L. Barnes. Fr. Pat. 464,525, Nov. 7, 
1913. Under Int. Conv„ Nov. II, 1912. 

See Eng. Pat. 25,817 of 1912; this J., 1913,1148.—T. F. B. 


Purification of gases [from suspended particles] by formation 
of mist by supereaturation. Ger. Pat. 270,757. See I. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Nux vomica; Assay of -. W. B. Cowie. Pharm. J., 

1914,33, 546. 

Uniform results lor the assay of Nux vomica oan bo 
obtained by the following method: 10 c.o. of the liquid 
extract are mixed with 10 c.o. of 5 por oent. aeetio acid, 
evaporated till free from aloohol and cooled to 15° O. 
Tho liquid is mixed with 6—10 c.c. of liquor Jerri cltloroxidi 
and made up to 60 o.o. After shaking well, 25 c.o. are 
filtered off, mixed with a solution of 2-5 grms. of sodium 
carbonate crystals in 12-5 o.o. of water, extracted throe 
times with 10 o.o. of chloroform, whioh is distilled off and 
the residue weighed after drying at 100° C., the weight 
being taken as total alkaloids. Tho residue is dissolved 
in exoess of N /10 sulphuric aoid and titrated with N /10 
sodium hydroxide, using coohineal as indicator. The 
solution is evaporated, mixed with 4 c.o. of dilute sulphuric 
acid and made up to 12-6 o.o. This is heated to 26° C. 
for 20 minutes with 1-5 o.c. of nitric aoid of sp. gr. 1-376. 
The liquid is then made alkaline with 10 per cent, sodium 
hydroxide solution, shaken out three time* with 10 o.c. 
of ohloroform, whioh is evaporated and the residue dried 
at 100° C. before weighing.—F. Shun. 


Carica Papaya juice; Standardisation of dried -. 

F. F. Shelley. Analyst, 1914, 89, 170. 

The following is a modification of Sorensen’s test (compare 
this J., 1908, 186) s 4-0 grms. of ossein are dissolved in 
100 o.o. of an alkaline solution containing 4 o.c. of A’ /l 
soda. 26 o.o. of water containing 0-1 grm. of dried Papaya 
juice us added to 28 o-e. of the casein solution and tie 
whole kept at 37° C. for 4 hours. 10 e-a. of a neutralised 
40 per oent. formaldehyde eolation era added to 30 0 . 0 . of 
the liquid, and the mixture, equivalent to 0-04 arm. of 
the dried juioe, is titrated with N/6 soda, using phenol- 
phthalein as indicator. A similar mixture is made without 
the Papaya juioe and titrated. The difference, whioh 
should be at least 1 0 . 0 ., gives the amount of aoid requited 
to neutralise the amino-saida farmed by the hydrolysis of 
the o s se in . Purs dried Carica Papaya juke should give 
no reaction for standi with iodine, nor reduce Fehhng’s 
solution before or after hydr o lysis. —F. Shoe. 
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Liquorice powder; Composition an i analysis a/ com¬ 
pound -. A. E. Parkes and F. Major. Analyst, 

1914, 89, 160-162. 

Mors Turk and aah are estimated by the usual methods. 
The carbon bisulphide extraet Is obtained by exhausting 
6 grms. with the dry solvent lor 12 hours in a Soxhlct 
apparatus, and after weighing, the extraot is oxidised with 
fuming nitric acid preparatory to precipitation with barium 
ohloride for determining tho sulphur. The difference 
between the sulphur and total extract is principally oil 
from the fennel. The dry extracted powder is mixed 
with water, made up to 250 o.o. and allowed to digest with 
occasional shaking for 12 hours. After settling, 60 c.e. of 
the filtered liquid are evaporated to obtain the aqueous 
extract. Sugar ean be determined in another 50 o.o. of 
the filtrate by the usual methods after treatment with 
lead aeetate solution. Tho amount of orude glyoyrrhizin 
is determined by acidifying 50 or 100 o.o. of the aqueous 
filtrate with dilute Bulphurio acid, filtering off the pre¬ 
cipitate and washing with a little cold water. The pre- 
oipitate is dissolved in dilute ammonia, tho solution 
filtered, evaporated to dryness and weighed. When 
senna is present, the ammoniaoal solution has a fine cherry- 
red colour. The total sulphur is determined by oxidising 
about 1 grm. of the powder with fuming nitric aoid and a 
little potassium nitrato or chlorate. This should bo 
determined, as the sublimed sulphur used in making up 
the powder may not be completely soluble in oarbon 
bisulphide. A microscopical examination should also be 
made. Tho extretno figures for 13 samples obtained on 
the market were : loss at 100° C. 7-9 to 3-0; ash 6-2 to 
4-6; oarbon bisulphide extract 10-7 to 9-2; sulphur in 
extraot 7-9 to 6-3 ; total Bulphur 9-2 to 7-8; cola water 
oxtract 63-9 to 81-1; ash of extraot 2-4 to 1-8; sucrose 
50-3 to 48-3 i orude glyoyrrhizin 2-9 to 1-2 per cent. 

—F. Srosr. 

Saffron ; Examination of -. R. Kraixan. Z. offentl. 

Chem., 1914, 20, 109—114, 121—124. 

Low results are obtained in tho determination of invert 
sugar in saffron when sodium sulphate is used to remove 
the excess of basio lead acetate used for clarification ,- 
from 3 to 4 per oont. more invert sugar is obtained when 
the excess of load is preoipitated by sodium phosphate. 
Experiments with pure sucrose and with honey showed 
that oorrect results are obtained with sodium phosphate. 
Certain genuine samples of saffron contained ss much as 
21-75 per oent. of invert sugar and, after inversion, 23-53 
per oent, calculated on the dry substanoc. The accepted 
maximum of 20 per cent, of invert sugar for pure saffron 
is, therefore, somewhat too low. Genuine saffron fre¬ 
quently oontains up to 1 per oent. of sand, and usually 
yields not more than 6 per oent. of ash ; about 70 per cent, 
of the ash is soluble m water and the alkalinity of the 
soluble ash corresponds with 6-9 c.c. of N /1 aoid per grm. 
of total ash.—W. P. S. 

Saffron; Detection of magnesium sulphate in -. A. 

Nastier. Z. Untem. Nahr. Genussm, 1914, 27, 388— 
391. 

Tex addition of glycerol to a saturated solution of mag¬ 
nesium sulphate prevents the latter from orystallising, 
but if a drop of chloral hydrate solution (5:2) be added, 
crystals of magnesium sulphate form almost immediately. 
To deteot magnesium sulphate in saffron, the filtered 
aqueous solution is allowed to evaporate at the ordinary 
temperature to a stump, and a drop of this is mixed on a 
microsoope slide with a drop of chloral hydrate solution. 
In the preeenoe of magnesium sulphate, crystals are 
obtained either at once or after the lapse of a few minutes. 
The orystals may be washed with alcohol and then identi¬ 
fied by means of mioroohemioal tests.—W. P. S. 

Extraction bp means of immiscible solvents ,- A study of the 

methods for - from the point qf view of the distribution 

coefficients. I. J. W. Maiden. J. Xnd. Eng. Chon, 

I9U, 6, 815-820. 

Tex dMribution ratio (d»oonoeotration in water i oon- 
os wtrstioc in brnnlecIMs solveat) was determined for a 


number of oases met with in analytical practice, and from 
the values obtained the effleieney of extraction was oalen* 
lated by the formula: *a-*o^ e |—^ n , where a---volume 

of aqueous solution, «*■ volume of immiscible solvent, 
* 0 =initi&l. concentration of aqueous solution, and 
concentration after a extractions; the calculated results 
were cheoked by experiments. Prom the results obtained 
improvements in certain analytical methods are suggested. 
Acetanilide, in hydrogen peroxide. Washing 60 o.o. of the 
sample twice with 20 o.o. of ether and once with 20 c.c. 
of chloroform (Bull. 150, U.8. Bureau of Chemistry) 
extraots only 96 per oent. of the acetanilide. Using ohloro- 
form only, in 10 o.o. portions, five washings (2 mins, each) 
will extract 99 per oent. and 8 washings 99-9 per cent, of 
the acetanilide. Acetanilide, vaniUin, and ooumarin in 
vanilla extracts (Hess and Prescott, this J., 1899,397,525; 
Winton and Silvorman, this J., 1902, 13QP). Extraction 
of 50 c.c. of tho extraot, freed from aloohol, onoe with 
20 c.o. and 3 times with 15 o.o. of ether extraots 99-5— 
99-0 per cent, of the vanillin and practically all of the 
coumarin, but only 93 per cent, of the acetanilide. For 
removing the vanillin from the ether solution, the original 
proposal of Hess and Presoott appears to be the best : 
shaking 50 c.c. of tho other solution onoe with 10 o.o. of 
5 per oent. ammonia removes praotioally all the vanillin 
and only about 5 per oent. of the aoctanilide and 3 per 
oent. of the ooumarin. Salicylic acid, benzoic acid, and 
fi-naphthol. Salicylic and benzoio aoids are removed 
praotioally completely from aqueous solution by a few 
extractions with ether, and ^-naphthol in like manner 
from a slightly aoid solution by a few extractions with 
chloroform. Saccharin. Chloroform is not so good and 
amyl acetate is slightly better than ether for extracting 
saocharin from aqueous solutions. The results are in¬ 
fluenced considerably by the oonoentration of hydro* 
chloric acid in the aqueous layer. It is recommended that 
50 o.c. of the aqueous solution be troated with 2*5 c.c. of 
38 per oent. hydrochloric aoid and shaken four times with 
10 o.o. of ether (2 mins, each time), whereby 99 per oent, 
of the saccharin is extracted; six washings give an ex¬ 
traction of 99*9 per cent. Caffeine and tanrSn. In the 
separation of oaneino from tannin in the analysis of tea, 
less chloroform may be used than recommended by Smith 
(this J., 1913, 804). Four washings of 50 o.o. of tne solu¬ 
tion with 10 c.o. portions of ohloroform will extraot 09*7 
per cent, and five washings 99-95 per oent. of the caffoino. 

-A. S. 

Chrysophanic acid; Some reactions of - with reference 

to its detection in complex medicinal preparations . E. M. 

Bailey. J. Ind. Eng. Chem., 1014, 6, 320—321. 
Chrysophanic acid, a dihydroxymethylanthraquinone, 
CuHipOp is a yellow colouring principle present in certain 
medicinal plants, notably senna ana rnubarb. For its 
detection in complex medicinal preparations an alcoholic 
extract of the sample is freed from alcohol or diluted with 
water, then acidified with a few drops of hydrochloric 
acid, and extracted with ether (if an emulsion forms it is 
easily destroyed by adding aoetone). The ethereal 
solution is shaken with 2} per oent. ammonia solution: 
chrysophanio acid, phenolphthalein, ouroumin, and 
hsematoxylin all impart a red colour to the alkaline 
solution. The solution is aoidified and shaken with ether, 
whioh extracts only the ohrysophanic add and phenol¬ 
phthalein. A portion of the ethereal solution is boiled with 
4-—5 o.o. of 25 per oent. sodium hydroxide solution and 
a little *inc dust: chrysophanic add and phenolphthalein 
are both reduoed, but on diluting the alkaline solution 
and treating with a few drops of hydrogen peroxide, only 
the chrysopnanio add is re-formed by oxidation, an d Its 
presence is indicated by a characteristic cherry-red 
colouration.— A. 8. 

Manganous oxide; Use of - for the catalysis of adds . 

Preparation of aldehydes ana pentamethyknic ketones. 

Formation of cydopentykmine*. P. Sabatier and A. 

Mailhe. Oomptes rend., 1014,158, 985—091. 
Manganous oxide, prepared by heating the carbonate, 
when h ea t ed to 850* 0., is an exoeHent^oatalyit lor the 
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reduction of organic aoids by formic acid. If the vapour 
of the acid together with excess of forroio acid vapour is 
passed over the heated oxide, a good yield of the corre¬ 
sponding aldehydo is obtained, eg. isovalorio aoid gives 
a 80 per cent, yield of isovaleraldehvde. If adipio aoid 
or its (3-methyl derivative is used in the absence os formic 
aoid, the vapours being oarried over the catalyst by a 
current of carbon dioxide, oyclopentanonc or (3-mcthyl- 
cyclopontanono can easily be obtained with about 80 per 
cent, yields. The oximes of theso ketones on being roduoed 
by hydrogen in oontact with metallic nickel at 180“ C., ore 
converted into the corresponding amines, primary, 
secondary, and tertiary amines being formed in each caSc. 
The secondary amine is obtained in greatest quantity 
(upwards of 50 per cent.), the remainder containing 
primary and tertiary in equal quantities.—W. H. P. 


Parbier-Grignard reactions ; (1) Some. ——. (2) Processes 
for the preparation of unsaturaied hydrocarbons with 
conjugated double linkages [isoprent], L. P. Kyriakidcs. 

.1. Amcr. Chern. Son., 1914. 88, 857—870. 

(1) With aliphatic ketones and aldehydes, the best results 
were obtained by working at a low temperature and with I 
vigorous shaking, especially in the case of substances ! 
containing mobile halogen atoms. In some cases, pthyl i 
chloride was used with advantage, instead of the bromide, 
in preparing the Grignurd reagent, the addition product 
with magnesium-ethyl cblorido and chloroacotono, for 
example, in the preparation of chlornmethylbutanol, 
being much more soluble in ether than the ethyl bromide 
addition product. (2) Oxides of the hydrocarbons were 
dehydrated to hydrocarbons of the butadiene series by ! 
heating at temperatures above 350° 0., in the presence 
of catalysts (e.g., kaolin); a reduced pressure was found 
necessary. Using a high vacuum, the hydrocarbons 
obtained could be polymerised directly after distillation, 
1-Methylbutanal (methylethylacetaldehyde) was dehy¬ 
drated in a similar manner to isoprene, but a purer pro¬ 
duct, readily polymerising to caoutchouc, was obtained by 
direct dehydration of 2-mothyl-l.2-butylene oxide, pre¬ 
pared from chloromethylbutanol.—F. Soon. 


Saturated and unsaturated hydrocarbons; Simultaneous 

nxidationof - by potassium permanganate. N. Kishner. 

J. Russ. Phys. Chcm. ties., 1913, 46, 1788—1792. 
(them. Zontr., 1914, 1, 1498. 

In experiments on the separation of mixtures of saturated 
and unsaturated hydrocarbons by oxidising the latter 
with permanganate, it was observed that saturated hydro¬ 
carbons though quite resistant to the action of per¬ 
manganate when pure, were oxidised to a considerable 
extent in presonce of unsaturated hydrooarbons. 2.8- 
Dimethyloetane, for example, was not attacked when 
boiled with permanganate solution alone, but in presence 
of menthene, was oxidised to the extent of up to 60 per 
cent.—A. 8. 


Formaldehyde, its applications and analysis. G. Desmurs. 

Bull. Assoo. Chim. Suor,, 1914, 81, 880—674. 

An account is given of the properties, industrial applica¬ 
tions, and methods of analysis of formaldehyde, and a 
short, bibliography is appended (see Romijn, this J., 1897, 
366; Nicloux, this J., 1897,941; Blank and Finkenbeiner, 
this J., 1899, 79 ; Clowes and Tollens, this J., 1900, 77 ; 
Poska, this J,, 1901, 1031; Vanino and others, this J„ 
1901, 1251; 1902, 193 ; 1913, 83 ; Hartwagner, this ,I„ 
1913, 111). The following modification of Romijn's 
iodometrio method, is recommended for the analysis of 
commercial formaldehyde;—The sample is diluted until 
it contains about 2 per cent, of formaldehyde, and 6 c.c. 
are mixed with 30 c.c. of N /I sodium hydroxide, and 
treated with N/6 iodine, whilst agitating, until the liquid 
is bright yellow. The flask is then closed, and shaken for 
1 min., 40 c.o. of N/l-hydrochlorio aoid are added, and the 
excess at iodine is titrated with sodium thiosulphate seda¬ 


tion. One c.c. of N /I iodine corresponds to 0-016 grin, of 
formaldehyde.—J. H. L. 

Patents. 

Organic solvents; Production oj -. E. C. R. Marks, 

London. From E. I. du Pont de Nemours Powder Co., 
Wilmington, Del., U.S.A. Eng. Pat. 29,963, Dec. 30, 
1912. 

A mixture containing halogen derivatives of more than 
one hydrocarbon of the paraffin series is acetylatod. For 
example, the fraction of petroleum spirit of boiling point 
28° to 89° C. is chlorinated, and the mixture of chloro- 
pentanes and chlorohexanes is acetylatod; the product 
consists of a mixture, in approximately the proportions 
given, of the following:—Olefines, 35 per cent,; chloro- 
olefines, 5 per cent.; acetic ostars of monohydric alcohols, 
50 per cent.; acetio esters of dihydrio alcohols, 10 per 
cent. If desired the mixture may bo separated by frac¬ 
tionation, and the various products used as solvents, or 
the undistillcd mixture may be used as a solvent, par¬ 
ticularly for nitrocellulose.—T. F. B. 


Liquid [methyl acetate) which is able to dissolve energetically 
various substances; Process for making a ——. A. 
Helbronnor and G. E. Criqucbcuf. Fr. Pat. 484,646, 
Jan. 18, 1913. 

A liquid containing from 65 to 75 per cent, of methyl 
acetate, the remainder being chiefly acetone and methyl 
aloohol, is obtained by distilling crude or purified pyro¬ 
ligneous acid until about one-tenth of the volumo has 
passed over, adding to the. residue a suitable csterifying 
agent [e.g., 2 to 3 pi-r cent, of a mineral acid), and con¬ 
tinuing tho distillation until about one-third of tho 
residue has distilled; the combined distillates are finally 
rectified. The product may be used for dissolving resins, 
fatty compounds, cclluloso nitrate or other cellulose 
esters, etc.—T. F. B. 


Therapeutical agent suitable for the treatment of tuberculosis ; 

I Manufacture of a -. 0. lmray, London. From 

i Farbwerke vorm. Moister, Lucius, und liruning, Hiichst 
on Maine, Germany. Eng. Pat. 2810, Jan. 31, 1914. 

A remedy for tuberculosis is obtained by cultivating 
tuborc'o bacilli on nutrient broth containing a small 
quantity of a gold salt, but insufficient to prevent entirely 
the development of the bacilli; the culture is then trans¬ 
ferred to a nutrient medium containing a larger quantity 
of gold, and the process is repeated several times, on media 
containing increasing quantities of gold salt. The final 
product consists of tuborclc bacilli which contain a certain 
amount of gold, and which are not killed by gold salts; 
it can be made into emulsions with glycerin water or con¬ 
verted into tuberoulin by tho usual methods.—T. F. B. 


Arseno-metal preparations and process of making same. 
P. Ehrlich, Frankfort, B. Reuter, Hfiohst, and P. 
Karrer, Frankfort, Assignors to Farbwerke vorm. 
Moister, Lucius, und Briining, Hiichst on Maine, Ger¬ 
many. U.8. Pat. 1,091,881, Maroh 31, 1914. 
Abseno-oompotjnds containing the radical, C,H,.As ; As-, 
are combined with salts of heavy metals in solution. In 
particular, the hydrochloride of 3.3'-diamino-4.4'-di- 
hydroxyarsenobenzene is combined with cuprous ohloride. 

—T. F. B. 


Am dyestuffs containing the arseno group; Process for 

making -. Farbwerke vorm. Meistor, Lucius, und 

Briining. Ger. Pat. 271,271, Feb. 19, 1913. 

Azo dyestuffs which contain the arseno group, and are 
suitable for therapeutic purposes, are obtained by reducing 
with hypophosphorous aoid azo dyestuffs containing an 
arsinie acid or arsenoxide grouping. The azo group is not 
affected by Hie reducing agent.—T. F. B. 
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Fatty acids containing arsenic and phosphorus; Proem 

{or preparing [iron] mite of -. F. Heinemann. 

Ger. Pat. 271,158, Jan. 3, 1913. Addition to Ger. Pat. 
257,641. 

The higher unsaturated fatty acids containing arsenic 
and phosphorus described in the principal patent (see 
Eng. Pat. 18,732 of 1912; this J., 1913, 109) are con¬ 
verted into their iron salts. The produots are suitable for 
use in medioine, especially for the treatment of ohlorosis 
and amentia. (See also Eng. Pat. 10,378 of 1913: this J., 
1914, 218.)—T. F. B. 


Cyclic chloro compounds; Process for obtaining -. 

Fabriques do Produits do Ohimio Organique do Laire. 

Fr. Pat. 484,645, Jan. 17, 1913 
Benzyl ohioride and its homolngues aro obtained by con¬ 
densing aromatio hydrocarbons with monoohloro-aoetone 
in presence of stannio ohioride or other suitable metallio 
chloride. When homologues of benzene are used, the 
ohloromothyl group generally enters the bonzono nuoieus 
in the ^-position to the alkyl group. The ethyl, propyl, 
butyl, amyl, cyolohoxyi, methylethyl, mothylpropyl, and 
methylbutyl derivatives of benzyl ohioride have been 
prepared in this way. The following examplo illustrates 
the process:—Equimolooular proportions of toluene and 
chloro-aoetono are dissolved in twioo their weight of oarbon 
bisulphide or carbon tetrachloride, the solution is cooled 
to about —10° C'„ and 1 mol. of stannic ohioride is added 
drop by drop. After the mixture has stood for half an 
hour the oily layor is separated, poured on ieo, washed 
with water, and distillod; the unohangod toluene passes 
over first and then, at 102°—110” C., under a pressure of 
30 mm., tho p-methylbonzyl chloride, the yield being 
about 60 per oent. of tho toluene used.—T. F. B. 


Phenyl aft-dibromopropionic acid ethyl ester ; Process for 

preparing stable -. E. Merck. Ger. Pat. 271,434, 

Dec. 8, 1912. 

Ethyl cinnamate iB brominated in presence of an indiffer¬ 
ent solvent in which the dibromo ester is soluble with 
difficulty (e.g., petroleum spirit, carbon totrachloride, and 
chloro derivatives of ethane), and tho product is treated 
with water. The resulting phonyl-a/ 3 -dibromopropionie 
acid ethyl ester (ethyl a/3-dibroraohydrocinnamate) is 
stable, especially if the presence of iron or its compounds, 
or other substance which favour it* decomposition, is 
avoided during its preparation.—T. F. B. 


Calcium lactate; Process for preparing an acid -—. 
Chem. Werke vorm. Dr. H. Byk. Ger. Pat. 271,643, 
Sept. 6, 1912. 

The aoid calcium laotate containing four mols. of lactic 
acid is treated with a solvent for lactic acid; or caloium 
oxide, hydroxide, carbonate, or laotate, is evaporated 
with a solution containing a quantity of lactic acid corre¬ 
sponding to about three mols. for each atom of calcium, 
any excess of laotio acid being removed by a solvent. 
The resulting acid lactate forms stable mixtures with 
oarbonates and bicarbonates, and so oan be used in the 
preparation of baking powders.—T. F. B. 


Hydrastimtne; Manufacture of -. P. A. Newton, 

London. From Farbenfabr. vorm. F. Bayer und Co.,. 
Elberfeld, Germany. Eng. Pat. 14,120, June 18, 1913. 
She Ger. Pat. 267,272 of 1913 1 this J., 1914,220.—T. F. B. 


Per-acids from aldehydes; Process for the manufacture of 

-. Consortium f. Elektroohem. Industrie G. m. b. H. 

Nuremberg, Germany. Eng. Pat*. 16,849 and 17,018, 
July 22 and 24,1913. Under Int. Conv., Sept. 6,1912, 
and April 11, 1913. 

So Fr. Fat 460,972 of 1913 j this J., 1914,42.—T. F. B. 


Am dyestuffs containing the arseno-group; Manufacture 

of -. 0. Imray, London. From Farbwerke vorm. 

Meister, Luoius, und Brfining, Hdohst on Maine, Ger¬ 
many. Eng. Pat. 2090, Jan. 28, 1914. 

See Ger. Pat. 271,271 of 1913 ; preceding.—T. F. B. 


QuinolineA-carboxyUc acids arylaied in the 2-position ; 

Sulpha compounds of -. A. Thiele, Assignor to 

Chem. Fabr. auf Aotien, vorm. E. Sohering, Berlin. 
U.S. Pat. 1,091,870, March 31, 1914. 

See Eng. Pat. 16,482 of 1913 ; this J., 1914, 42.—T. F. B. 


Formaldehyde; Process for making crystalline polymerisation 

products from -. F. Poliak. Fr. Pat. 464,734, 

Nov. 10, 1913. Undor Int. Conv., Deo. 13,1912, 

Ski Eng. Pat. 25,830 of 1913; this J., 19f4,218.—T. F. B 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patents. 

Colour photography and colour cinematography. V. W. 

Donisthorpe, Barnes, Eng Pat. 7368, Maron 28, 1913. 
A negative taken through a light filter of one colour is 
suporimposed on a positive transparency made through 
a filter of another eolour, and a print u made through 
both, so that only tho coloured portions of the image 
appoar in tho resulting print; this is then ooloured with 
a suitable toning bath and superimposed with a blaok 
and white print. The silver image may be toned with a 
bath whioh so affects the gelatin combined with the silver 
that the subsequent staining baths have no effeot on that 
part of the gelatin For example, baths containing iron 
and vanadium or uranium maybe used to produoe rod or 
yellow images, and the toned prints may be stained with 
green or violet dyes.—T. F. B. 


Photography in colours on fabrics; Process of -. T. 

Valette and R. Feret. First Addition, dated Oot. 4, 
1913, to Fr. Pat. 457,446, May 3, 1913. 

An apparatus is described for holding the support to 
ensure perfect register of the monochrome images, for use 
in the process of the principal patent (see this J., 1913, 
1033).—T. F. B. 

Toning bath containing tellurium for photographic silver 
images. Chem. Fabr. auf Aotien vorm. E. Sohering. 
Gor. Pat. 271,041, Deo. 17, 1912. 

A solution of tellurium in an alkali sulphide is used for 
toning photographio silver images. The tones obtained 
are somewhat bluer than those produoed by selenium 
(see U.S. Pat. 1,064,379 ; this J., 1913, 712), and resemble 
those obtained with gold toning baths.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Viscosity of solutions of nitrocellulose in alcoholic camphor 
solutions. Nishida. Sec V. 

Patents. 

Cordite mill. A. A. Sehaaohke, Aberdeen. Eng. Pat. 
15,605, July 7, 1913. 

Tee teeth of a row of discs, spaced upon a rotating or 
rooking shaft, pass between the teeth at a fixed oomb. 
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Tho cordite ie oerried forward by the moving teeth, aqd 
sheared between them and tire fixed teeth.—0. E. M. 


Matches i Procat of making a competition for rut in -. 

H. Staier, New York. U.S. Pat. 1,092,408, April 7,19U. 
A substitute for yellow phosphorus is produced by 
heating a mixture of six parte by weight of red phosphorus, 
two of metallic sulphide, and three of sulphur to about 
600° F. (200° C.) washing, and drying.—O. E. M. 


Explosive. O. Silberrad, Buokhurst Hill. U.S. Pat, 
1,092,768, April 7, 1914. 

Sex Eng. Pats. 13,861 of 1911 and 712 of 1912; this J., 
1912, 978.—T. F. B. 


Determination of the melting point of asphaltum, Sohanin. 
See Hi. 


“ Free carbon ”; tie nature and determination in tar 
producti. Weiss. See III. 

Process of oxidation of indigo [by permanganate]. Wagner. 
Analysis of cellulose compounds. Hottenroth. See V. 


Seduction of arsenic acid to arsmiout acid by thiosulphuric 
add. Chapin. See VII. 


XXIII.—ANALYTICAL PROCESSES. 

Lead ; Determination of small quantities of -. M. 

Siegfried and W. Poxzi. Biochom. Zeits., 1914, 61, 
149—166. 

Minute quantities (lees than 1 mgrm.) of lead can be 
rapidly determined, in tap water, for oxamplo, by*tho 
following modification of the colorimetric method. 100 e.c. 
of the liquid are mixed with 9 e.c. of N1100 hydrochloric 
acid, 1 c.c. of a 1 per cent, solution of tho purest gum 
arabic, and 10 c.c. of a saturated solution of hydrogen 
sulphide. From tho tint of the liquid the quantity of lead 
presont is estimated approximately, and a standard solu¬ 
tion for oolorimetric compari on is made by diluting the 
requisite volume of lead nitrate solution (01699 grm. per 
litre) to 100 o.c., and mixing this with acid, gum arabic 
and hydrogon sulphide, as before. Details of procedure 
are given from the comparison of the liquids in a Dubosoq 
colorimeter. Small quantities of iron and manganese do 
not affect the results. The concentration of acid cm- 

K prevents the precipitation of iron sulphide but 
at interfere with the oomplete conversion of the load 
into sulphide. The gum arabic is employed to prevent 
floocnlation of the load sulphide. When lead compounds 
are evaporated with nitrio acid, e.g., in the investigation 
of organic material for lead, a small quantity of the latter 
is converted into an insoluble form (possibly silicate). 

—J. H. I,. 


Arsenic; Quantitative separation of - from metals by 

means of hypophoephorous acid. L. Brandt. Chem.- 
Zcit., 1014, 38, 461—463, 474. 

From almost all the common metals, even when associated 
with a relatively large exoess, arsenic can bo quantitatively 
separated by precipitation with hypophoephorous acid, 
and determined iudometrioally in tie precipitate by the 
method already described (this J., 1914, 28). Iron, 
manganese, nickel, cobalt, sine, chromium, aluminium, 
tin, sodium, potassium, and the alkaline-earth metals 
have no influence on the accuracy of the arsenic determina¬ 
tion, and the metals themselves can be subsequently 
determined by the usual methods. Lead and silver 
should be removed as sulphate and chloride respectively 
before addition of hypophoephorous acid. Copper, if only 
present in small amount, does not interfere, but if present 
in large proportion, the arsenio should be precipitated first 
as ferrio arsenate, the preoipitate dissolved in hydroohlorio 
acid and the solution then treated with hypophoephorous 
aoid in the usual way. Mercury must likewise be previ¬ 
ously removed as mercurous chloride, by reduotion with 
oold formio and phosphorous adds or with a boiling 
ammoniaeal solution of hydrazine sulphate. Bismuth, 
though sometimes precipitated with the arsenio, can be 
readily redissolved in the excess of concentrated hydro¬ 
chloric add present. Antimony cannot be separated from 
arsenic by this method.—G. F. M. 


Precipitation of alumina in presence of fluorides. Cavaignao. 
See VII. 


Determination of cobalt in steel. Slawik. See X. 


Assaying concentrates and battery chips for gold and 
platinum metals. Crosse. Sec X. 


Colour valuation of tanning materials. Reed. Nee XV. 


Determination of reducing sugars in sugar for melting 
(“ sucres de fonte ”). Muller. Nee XVII. 


The ebullioscope in the determination of original gravity. 
Popo. Nee XVIII. 


Colour reaction for the detection of methyl alcohol Manzoff. 
See XVIII. 


Determination of sucrose in presence of lactose and in milk 
preparations. Rakshit. Nee XIXa, 


Detection of cocoanut oil in butter fat by means of Polcnske's 
distillation method and Boner's phytosteryl acetate method. 
Barthel and Sond6n. See XIXa. 


Rapid determination of fat in cheese, butler and cream. 
Kropat. See XIXa. 


Measurement of the radioactivity of springs, Engler and 
others. See XIXb. 


Determination of carbon monoxide in air. Sinnatt and 
Cramer. Nee XIXb. 


Determination of minute amounts of sulphur dioxide in air. 
Seidell and Meserve. See XIXb. 


Assay of Nux vomica. Cowie. See XX. 

Standardisation of dried Cariea Papaya juice. Shelley 
See XX. 


Composition and analysis of compound liquorice powder. 
Park's and Major. Nee XX. 



Differentiation of natural and oil aiphaltuuu. Paillsr. 
See Ha. 
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Cl. XXIV.—MlSCELLAHBOUi ABSTRACTS, NEW BOOKS. 


Voi. ntm., xo. ».i 


Some rtactione of chtyeophanhc add, with reference to He 
detection in complex medicinal preparations. Bailey. 
See XX. 


A study of the methods for extraction by meant of immiscible 
solvents from the point of visw of the distribution coefficients. 
Harden. Set XX. 


Formaldehyde, its applications and analysis. Desmura. 
See XX 


Patents. 

Methane or other inflammable gases in the air; Device for 

measuring the amount of --. Aooumulatoren. Fabrik 

Akt.-Ges., Berlin. Eng. Pat. 1283, Jan. 16, 1914. 
Under Int. Conv., April 16, 1913. 

Six Get. Pat. 268,844 of 1913; thie J., 1914,190.—T. F. B. 


Organic analysis; Apparatus for use in elementary -. 

H. Braoh, Vienna. Eng. Pat. 4826, Feb. 24, 1914. 
Under Int. Conv., March 6, 1913. 

Sib Gor. Pat. 203,680 of 1913; thie J., 1913,1036.—T. F. B. 


XXIV.- MISCELLANEOUS ABSTRACTS. 


“ Negative ” adsorption. A. M. Williams. Faraday Soo., 
April 22,1914. [Advanoe proof.] 

An experimental examination of the adsorptive aotion of 
purified blood charcoal on aqueous solutions of various 
electrolytes. With very dilute solutions of potassium 
chloride or magnesium sulphate the adsorpt'on was 
positive; on increasing the concentration the adsorption 
rose to a maximum, then declined, and finally attained 
a negative value. A similar maximum was observed for 
ammonium chloride, but in this case no negative value 
was reached. Barium chloride solution showed an 
uninterrupted inorease over the range of concentrations 
investigated.—J. R. 


Book Received. 

E. Mbkok’s Annual Refoet (of Recent Advances in 
Pharmaceutical Chemistry and Therapeutics). 1912. 
Volume XXVX. E. Mihok, Darmstadt London: 
66, Crutohed Friars, E.C. 1913. Price la, fid. 

Volume (84 by 54 ins.) containing 473 pages of subject- 
matter, and alphabetical indexes of subjects, of diseases, 
etc., of authon, and an alphabetical bibliographio index. 
There is at the commencement a monograph on lecithin 
(60 pages), with an index to the literature of leoithin 
(22 pages), and at the end an article on the “ Assay and 
Standardisation of Digitalis preparations,” by Prof. H. 
Heints of Erlangen. 


*New Books. 

(Tbs Roman numerals In tolok type refer to the similar 
clasalflustion of abstracts under "Journal and Patent Litera¬ 
ture" and to toe "Uet of Patent Applications") 


| FerreM, U.: L'induatria del freddo e le sue applieacioni. 

* 2a edU., eon profntkme di C. Tellier. Arps no, 8° fig., 
p-xvi, 1118, eon lritr.eltav. 1914 Lire 20. 


bHaeder, H.: Pumpen n. Kompreeaoren. Handbuoh f. 
Bereehng., Entwurf, Ban, Betrieb, Untereuohg. u Ver. 
beeaerg. v. Pumpen- u. Kompreaaoranlagen. 3., neubearb. 
Aufi. Fiir Studium u. Praxis bearb. 1. Bd. Koiben- 
pumpen u. const. Wasserbebevorriehtgn., Kolbenkom- 
pressoren u. Vakuumpumpen (1050 Abbildgn., 175 Tab., 
viele Boispiele). (VIII, 424 8.) 8°. Wiesbaden, O. 
Haeder. 1914. Cloth M. 8. 

Kreglewslci, A.: Die 8pfll- u. AuspuSvorglnge bei 
Zweitakt-Verbrennungs-Kraftmasohinen m. besond. Be- 
riicksicht. der schnellaufenden Oelmotoren. (29 8. m. 
39 Fig.) Lex 80. Berlin, Verlag f. Faohiiteratur. 1913. 
M. 1.50. 

Neumann, H.: Die Verbrennungskraftmasohinen in der 
Praxis. Handbuoh. f. die Anlage, Wartg., Betrieb u. 
Konstruktion der modernen Verbrcnnungskraftmaaohinen. 
2. Aufi. (3. Taus.) (XI, 368 8. m. 238 Abbildgn.) 8°. 
Leipzig, Dr. M. Jknecke. 1914. Cloth M. 6.80. 

TTa Brume, J. B. 8.: Fuel; solid, liquid and gaseous. 

15-f372 p. il. diagrs. tabs. Arnold, London. 
1914. Net 12s. 6d. 

Braunkohlenindustrie , Die deut. I. Bd. 14. Lfg. Halle, 
Knapp. 1914. M. 2. 

IIb. Siller, Dr. W.: Versuohe fiber gelds tea Acetylen 
antra besond. Berfioksicht. seiner Verwenaung 
f. die Belenchtg. v. Eisenbahnwagen. (VII, 72 8. m. 88 
Abbildgn.). Gr. 8° Oldenburg, G. Stalling's Verlag. 
1914. M. 4.60. 

y Pannain, E.: Filati c tesauti. Milano, 16° fig., p. viii, 
* ’ 288. 1914. Lire 3.50. 

yj Chaplet, A.: Lea apprtts textiles, 68 fig., in-8°. 
Paris. 1914. Gauthier-Villars. 10 fr. 

VTT Kscard, J.: Lee phosphates, in-8°. Dunod et Pinat. 
Paris. 1914. 1 fr. 50. 

Jahrbuch der deutsohen Kaliwerke, 5. Ausg. Jahrg. 
1914. Mit don Botoiligungsziffern, Lieferungabedinggn. 
usw. des Kalisyndikates u. den Bekanntmaohgn. sum 
Reichskaligesetz u. zu den Ausfflhrungsbestimmgn. 
(85 B.) 8°. Leipzig, Dr. M. Janeoke. 1914. M. 1.20. 

Le Chatelie r, H.: La ailioc et les silicates. 60 fig., in-8°. 
Herman et fils, Paris. 1914. 16 fr. 

Wolf, Dr. P. M.: Ueber die Syntbese v. 100 prozentigen 
Waaserstofiperoxid m. Hilfe der atillen elektrisohen Ent- 
ladung. (V. 35 B.) Gr. 8°. Oldenburg. G. Stalling’s 
Verlag. 1914. M. 2.60. 

yjT] Brown, W. N.: The Art of Enamelling on Metal. 

’ 2nd edition, revised. Cr. pp. 68. Scott 
Greenwood. London. 1914. Net 3s. 6d. 

Ure, P. N.: Blaok glaze pottery from Rhitaonn in 
Bniotin, N.Y., Oxford Univ. 1913. 2464 p. il. pis. 0. 
Bds. 1914. 82.50. 

IX ^ ar ^> '*■ •' Zementrohren, ihre HersteUang, Prttf- 
* ung u. Verwendung zu Kanaliaationzanlagen. 
Auf Grund langiahr. Erfahrgn. bearb. (223 8. m. Ab¬ 
bildgn.) Lex 8° Berlin, Tonindustrie-Zeitung. 1914. 
Cloth M. 10. 

Benner, R. C.: Papers on the effect of smoke on building 
materials. Pittsburgh, Pa., Univ. of Pittsburgh. 1913. 
58 p. il. tabs. D. (Mellon Inst, of Industrial Research and 
8oh. of Specific Industries, smoke investigation bull.), 
pap. 1914. 25 o. 

Bericht fib. die 16. Haupt-Versammhmg des deutsohen 
Beton-Vereins (E. V.) am 13., 14. n. 16. 2.1913. (3638. m. 
Abbildgn. u. Taf.) 8°. Berlin, Tonindustrie-Zeitg. 1914. 
M. 5. 

Ruff, Prof. O.: Ueber die Herstellung feuerfester 
Gegenst&nde fib. 2000° in Oefcn m. reduzierender Atmo- 
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>*• 

•phto. (31 8. m. 8 Abbildgn.) Lex 8°. Berlin,^ 
Springer. 1914. M. 1. Forschungsarbeiten auf •4. 
Gebiete deg Ingerueurwesens. 

Kommnn, Dr. H. B.: Die Verbreitung der nutzbaren 
Kalksteine im nordlichen Deutschland. (363 S. m. 1 
eingedr. Kartenskizzc u. ] Bildnis.) 8°. Berlin, Ton- 
industrie-Zeitung. 1913. Doth M. 10. 

Naake, (’.: Dio Portland-Zemcnt Fabrikation. Bin 
Handbuch £. Ingenieure u. Zcmcntfabrikanten. 3. voll- 
standig umgearl). u. verm. Aufl. (496 8. m. 408 Abbildgn.) 
Lex 8". Leipzig, Tb. Thomas Verb 1914. Cloth M. 24. 

HiiU, W.: Der Aabcat u. seine Bedeutnng bezw. Ver- 
wendung zu Bau- u, iudustriezweeken. 3., ncubcarb. Aufl. 
(18 8, m. 2 Abbildgn.) 8°. Breslau, Breuss und Jiinger. 
1914. Pf. 76. 

Searle, A. B.: Cement, concrete and bricks. N.Y., 
Van Nostrand. 11+412 )>. il. diagrs tabs. 0. 1614. 33. 

Wei/tri, A.: Betcin im Hausbau. (VI, 106 8. m. Ab¬ 
bildgn.) gr. 8°. Berlin, Tonindustrie-Zeitung. 1914. 
Cloth M. 7.50. 

Y Jahrtruch i. Mineralogie. 37. Beilagebd. 1. Heft. 

* Ntuttg., Schweizerbart. 1914 M. 11. , 

Kerehuw, .1. B. C.: Klectrothermal methods o( iron and 
steel production j with an introd. by J. A. Fleming; 
il. by 60 tables und 92 diagrs. and photographs. N.Y., 
Van Nostrand. 23+233 p. O. 1914. $32. 

Froehlich, D. W.: Ueber den Einfluss v. Gason auf 
hoehprozentigen Nickelstahl. (III. 30 S, m. 19 Abbildgn. 
im Text u. auf 6 Taf .gr. 8°. Oldenburg. G. Stalling's 
Vorlag. 1914. M. 3. 

MazzotU), D.: Lo leghc metalliche ed i princip! scientifioi 
della metsllogratia moderns. Modena, 16° fig., p. xii, 
421, 1914 Lire 6. 

XI. Benischke, Prof. G. : Dio wissenschttftliehen Grund- 
lagen der Eloktrotechnik. 3., tcilwoiso umgearb. 
u. verm. Aufl. (XVI, 006 S. m. 661 Abbildgn.) gr. 8°. 
Berlin, J. Springer. 1914. Cloth M. 15. 

Dony-Hinault, 0., H. Gall et P., A. Guye : Principes et 
applications de r&octrochimie. T. IV. Lois fondamentales 
de r^lcctrochimie. Los applications de r&eotrochimie. 
L’acido nitriquo aynth^tiquo par combustion dlectrique de 
l’azoto, 183 lig., in-8 c . Paris, 1914. Ch. Bdranger. 

30 fr. 

YT1 Soap Maker*' Directory (The), 1914. 8vo, bds. 

* Simpkin. London. 1914. Net 2s. Od. 

XVII. M oiler, H.: Dor thcoretisohe Warmeverbrauoh 
* e. ltohrzuokerfabrik f. Verdampfen, Erwarm- 
en, Verkochen u. Kraftorzeugung. Eine Studie. (VII, 
138 8. m. 34 Fig.) 8°. Berlin, J. Springer. 1914. 

M. 5. 

Banc, A. : Contribution k l’dtude des actions phytio- 
logiques de la lumidre. Aetion dee rayons ultra-violets 
but lee hydrates de earbone, in-8°. Paris, 1914. A, 
Leolerc. 10 £r. 

YVni Srauenien, Malz-Fabriken, Brennereien, Sprit- 
* u. Presshefen-Fabriken, Die deutsohen, im 
Besitze v. Aktieh-Qeeellaohaften. Jahres-Berioht der 
finanziellen Verhkltnisse u. Betriebs-Ergebnisse im Qe- 
foh&ftsj. 1912/13 (Einbd.; 1914). 17. vollatindig um¬ 
gearb. u. verm. Aufl. (XII, 422 S.) gr. 8°. Berlin, 
Verlag f. Btireen- u. Finaozliteratur. 1914, Cloth M. 6. 

Dmm, Dr. W. : Ueber die Phosphorskure in der Bier- 
wiirze, ihre Beziehung zur Aoidit&t u. torn Brauwasser. 

(92 S.) gr. 8°. Beilin, H. Lonyz. 1914. M. 3. 


XIXa. jieytkien. A., 0. Bartmch, M. Ktimmer: Handb. 

d. Nahrungsmitteluntersuohg. 19—22. Lfg. 
Lpzg., Ch. H. Tauehnitz. 1914. M. 10. 

XIXB. ‘ lazen, A.; Clean Water and how to get it. 

2nd edition, revised and enlarged. Cr. 8vo. 
Chapman and Hall. London. 1914. Net 6s. 6d. 

Lueger, Prof. O.: Die Wasserveraorgung der St&dte. 
In 1. Aufl, v. L. 2. Aufl. v. Prof. R. Weyrauoh. 1. Bd.: 
Vorkenntnisso u. Hilfswissensohaften. Die Hydrologio. 
Die Waseorgewinng. (XIV, 828 8. m. 380 Abbildgn.) 
1914. Lex 8°. Leipzig, A. Kroner. Half-mor. M. 40. 

XX f'reundlich, Prof. H.: Kapillarchemie u. Physio¬ 
logic. 2. orweit. Aufl. (48 8. m. 5 Fig.) 8°. 
Dresden, Th. Steinkopff. 1914. M. 1.60. 

Halliburton, W. D.; The essentials of chemical physio¬ 
logy ; for the use of students, 8th ed. N.Y., Longmans. 
11+324 p. il. col. pi. diagrs. tabs. O. 1914. *1.60. 

Jtchirch, A.: Pharmakognosie. 36. Lfg. Lpzg., Ch. H. 
Tauehnitz. 1914. M. 2. 

XXIII. Eatreichcr, Prof. T.: Ueber die Kolorimetrie der 
niedrigen Teraperaturen. (66 8.) Lex 8°. 
Stuttgart, F. Enke. 1914. M. 1.60. 

Stieglilz, J.: The Elements of Qualitative Chemioal 
Analysis. 2vols. 8vo. Bell. London. 1914. Net 12s. 

WSibling, Prof. H.: Die Bcstimmungsmethoden des 
Arsens, Antimons u. Zinns u. ihre Trcnnung v. anderen 
Elcmenten. (377 8. m. 39 Abbildgn.) 1914. Lex 8°. 
Stuttgart, F. Enke. Cloth M. 13.80. 

XXIV. Centnerazmr, Dr. M.; Die chemisoke Ver- 
wandtsohaft u. ihre Bcdcutung f. die Technik. 
Auf Grund der ncucstcn Untereuchgn. dargestellt. (Ill 
84 S.) 8° Riga, Jonck and l’oliewsky 1914 M. 1.20, 

Omelin u. Kraut's anorgan. Chemie. 7. Aufl. v. Fried- 
heirn u. Peters. 172. u. 173. Lfg. Hdlbg., Carl Winter. 
1914. M. 3.00. 

Ilandwurterbueh d. Chemie. 117. Lfg. Brnschwg., 
Vicweg and 8. 1914. M. 2.40. 

Schiile, Prof. W.; Technische Thermodynamik. 2., 
erweit. Aufl. der “ 'i’echn. W&rmemoohanik.” 2. (Schluss-) 
Bd.: Hohere Thermodynamik in. Einschluss der ohem. 
Zustandsandergn., nebst ausgewahlten Abschnitten aus 
dem Gosamtgebiot der techn. Anwendgn. (XVI, 350 
S. m. 166 Fig. u. 3 Taf.) Gr. 8". Berlin, J. Springer. 
1914. Cloth M. 10. 

Smith, E. F.; Chemistry in America; chapters from 
the history of soienoe in the United States. N.Y., Apple- 
ton. c. 8+366 p. il. pors. O. 1914. *2.80. 

Van Noatrand'i chemical annual, 1913; a handbook 
of useful data for analytical, manufacturing and investiga¬ 
ting ohemists and chemical students. 3d issue, rev. with 
addition of new tables and a section on stoichiometry; 
ed. by J. C. Olsen and Alb. Melhado. N.Y., Van Nos¬ 
trand. o. '09. 14+669 p. tabs. D. limp, leath. 1914. 
*2.60 

Weinberg, Dr. A. v.: Kinetische Stereoohemie der 
Kohlenstoflverbindungen. (VIII, 107 8. m. 25 Abbildgn.) 
Lex 8°. Braunschweig, F. Vieweg and Sohn. 1914. 
Cloth M. 4. 


‘Compiled by H. Orevei sad Co, S3, Kins Street, Covent 
Carden, London, W.C., from whom all the works in the preceding 
list can be obtafned. 
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PROF. R. F. RUTTAN IN THE CHAIR. 


MAPLE SAP PRODUCTS AND THE CANADIAN 
STANDARDS. 

BY PROF. J. F. SNELL. 

Introduction. 

The making of maplo syrup and sugar is an industry 
confined to the area of about one-eighth of the continent 
of North America. Only in the eastern provinces of Canada 
and the north-eastern quarter of the United States does 
the sugar maple occur in sufficient abundance to render 
the industry possible. 

Manitoba, Minnesota, Iowa, and Missouri mark the 
western limits, and Tennessee, Kentucky, and Virginia 
the southern limits of tho productive territory. Ontario 
and Quebec, the northern New England States, New 
York, Pennsylvania, Ohio, Indiana, Michigan, Wisconsin, 
and West Virginia are the only communities in whioh the 
industry is carried on upon a considerable scalo. The 
maplo sugar industry is thus a much more localized one 
than oither tho cane-sugar or the beet sugar industry. It 
makes no attempt to compete with thoso latter in the 

E reduction of white sugar. From tho standpoint of these 
irger sugar industries maple products aro crude, but 
their value as luxuries deponds upon this very fact, the 
characteristic maple flavour enhancing their price, wherever 
that flavour is in demand. 

In the regions where tho sugar maple flourishes tho 
industry is an old-established branch of farming. In 
spite of claims to the contrary there appears to be good 
evidence that the aborigines made sugar before the coming 
of the white man. Some historians have been disposed 
to credit Michel Sarrazin, a Quebec physician who lived 
from 1059 to 1734, with the discovery of the art of making 
syrup and sugar from maple sap, tho alleged discovery 
being datod about 1695. Sarrazin enjoyed the distinction 
of correspondent of the Academic Rovale dos Sciences 
and in 1730 communicated to that body a memoir con¬ 
taining some accurate references to the sugar maple and its 
products. 

But Pdro Lafitau, writing just five years after the reputed 
discovery, describes and gives a picture of an Indian 
sugaring and explicitly states that the French work it 
bettor than tho Indians, “ from ivhom the former have learned 
to make it .” There aro also earlier references to tho 
making of maple syrup and Bugar. One of the earliest and 
most interesting, though not the most definite, iB that of 
Robert Boyle in 1603, which is worth quoting for its 
quaint language: 

“ There is in some parts of New England a kind of tree, 
whose juice that weeps out of its inoisions, if it be permitted 
to exhale away the excess moisture, congeals into a sweot 
substance.” 

In 1675 the missionary Le Clerq writes oonoerning 
maple sap : “ What seemed to me so remarkable in this 
maple water is that if by boiling one reduces it to one-third 
its volume (one-thirtieth would be more accurate) it 
becomes a real syrup, which hardens much like sugar 
and takes a reddish oolour. Little loaves of it are made 
and sent to Franee and it is often used when French sugar 
is not to be had.’* 

Joutel in 1684, La Hontan in the same year, and Pdre 
S. Rasies in 1689 also describe the making of syrup and 
sugar. 

What is, if correct, a most convincing pieoe of evidence 
in favour of the Indian as the original sugar maker, is 


presented by Sy in his discussion of the Question.* He 
states that although there arc in the Indian languages 
many names for maple tree and maple Bugar, only a single 
one has been found tnat shows any likeness to any European 
word for sugar, namely the Cree word so-kaw, whioh is 
believod to be a corruption of the French mere. That 
this word was applied only to the white sugar introduced 
by the French serves to add foroe to the argument that if 
the Indians had learned the art of making maple sugar 
from the white men, they would inevitably have adopted 
some of the European words relating to it. Sy also states 
that some tribes designated a certain month of the year 
the “ sugar moon,” and held a sugar festival or “ maple 
dance ” in tho spring, when old and -new sugar were 
mingled by the medicine man, as he invoked the aid of the 
Great Spirit. 


The Majde Tree. 

Syrup and sugar are made from several species of 
maple. The hard, rock or sugar maplo— Acer saccharum — 
occupies tho first place. A variety of this species, known 
as the black maple— Acer saccharum nigrum—-is equally 
good but is rare in Canada. The soft or silver maple 
—Acer 8accharinum —and the rod maple— Acer rubrum — 
are also tapped, especially in districts where the sugar 
maple is not abundant. The sap of the latter two varieties 
contains less Bugar than that of Acer saccharum and their 
barks contain pigments which discolour the sap. 

The usefulness of tho sugar maple tree is by no means 
oonfmed to its annual production oi sugar. Its wood is one 
of the most valuable of our hardwoods. Tough, heavy, 
strong, and very hard, it is capable of taking a high polish 
and wears very evenly. Hard maple is widely used as 
frame-wood in agricultural machinery, as axles of waggons 
and as keel wood for ships. It makes excellent flooring fnd 
is considered the best wood in the market for the manu¬ 
facture of wooden bowls and shoe-lasts. The “ curly M 
and “ bird’s-eye ” modifications and the rarer “ blister ” 
or “ landscape ” wood, are among the most beautiful of 
veneer woods used in the manufacture of household furni¬ 
ture and the panelling of railway carriages. Other uses 
of hard maple are for waggon spokes, saddle-trees, shoe-pegs 
and tooth-pioks. The wood that is not suitable for these 
higher applications oan be used for fuel—hard maple 
being the very best of our Canadian stove woods—-or lor 
the manufacture of charcoal, wood alcohol, and aoetic acid. 
Mr. R. H. Campbell, Director of Forestry for the Dominion 
Government, has given it as his opinion that it would, in 
the end, prove a more profitable investment to plant sugar 
maples than white pines, though the maple seedlings are 
dearer and the rate of growth much less than that of the 
pines. Tho advantage of the maple over the pine would 
be found moro particularly in the case of tho small woodlot 
owner or farmer, who has many uses for the wood, as well 
as for tho sap, and especially in those regions where the 
sugar maple already exists in tho stand.| It must be 
admitted, however, that the conditions of growth favour¬ 
able to maximum lumber production are not those most 
favourable to maximum sap production. The former 
demands a long, unbranching stem ; tho latter a spreading 
crown with an extensive leaf area. The moist, humus-rion 
soil of the forest is favourable to both sap and wood pro¬ 
duction. The maple, therefore, thrives best in groves, 
rather than in the open. 

The sap. 

The primitive method of tapping was to gash the tree with 
an axe. The modem method is to bore one or more holes 
one or two inches deep, with a | to i in. bit. Into the 
hole is driven a metal spout, which usually carried a hook 


•Journal of the Franklin Inst., Oct. 1908. 
t Spenoer, Tho Maple Sugar Industor In Canada. Dondnlon of 
Canada Department of Agriculture, Bulletin Vo. 2b, 1918, pp. 
19—20. 
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npon which ft bucket ia hung to catch the dropping eft©. 
That the flow of the sap is caused by an internal preaeui# 
has been established, but the nature of this pressure%0 
not been made clear. Experience shows that the best 
runs of sap are obtained on moderately warm calm days, 
following frosty nights. Sap will flow in such weather 
at any time of the winter, but it is only in the early spring 
that Buch weather is at all frequent. 

The Indian drew his maplo sap through wooden snouts, 
collected it in wooden troughs and probably boiled it 
in wooden or earthen vessels by throwing in heated stones. 
Wooden spouts, buckets and gathering and storage tanks 
are not yet entirely discarded, but the up-to-date sugar 
maker uses no vessels but those of heavily tinned iron. 
Experience has shown that the sap keeps better in metal 
vessels of this kind and the bacteriological investigations 
of tho Vermont Experiment Station have made clear the 
reason. 

Maple Bap is a dilute aqueous solution of sucrose, 
salts and almimin. Such a solution constitutes an ideal 
culture solution for micro-organisms and the Bap is subject 
to nearly as many and as diverse diseases as is milk. 
Drawn from the tree and stored under aseptic conditions 
maple sap will keep perfectly for years, even with free 
access of air. But in practice it becomes more or less 
infected with bacteria and moulds and deteriorates 
rapidly, in such a manner that the best grade of syrup 
can only bo made by boiling the sap tho day it is drkwn 
from the tree or at latest the following morning. The 
most common forms of organisms present in maple sap, it 
appears, are tho fluorescent bacteria and these affect the 
colour rather than the flavour of the sap. The non-fluorcs- 
cont spore-bearing bacteria and the moulds do not seriously 
darken the colour but injure the flavour and in many 
instances rendor tho sap turbid. Certain specific organisms, 
believed to be new species, render sap stringy and 
affect the flavour and clearness like the moulds and non- 
fluorescent bacteria. Sap affected by any of these diseases 
is popularly termed “ sour,” although its acidity is, as a rule, 
not more than normal. 

It has long boon realised that high-grade syrup cannot 
be made from the sap obtained towards tho end of the 
sugar season. “ Last run ” goods are often very dark in 
colour and usually lack the delicate flavour possessed by 
the best syrups. Green sap is almost always secured 
just before the close of the season when the leaf buds are 
ready to open. The terra “ buddy ” is commonly applied 
to the flavour of this late run sap. The work of the bac¬ 
teriologists has shown that, while there is undoubtedly a 
deterioration in the flavour of Bap due to physiological 
ohanges occurring in the tree towards the end of the season, 
muoh of the trouble which has been designated “ buddi- 
ness” is really due to the growth of micro-organisms, 


whioh naturally becomes more rapid towards the end of the 
season, when the weather is warmer. The advantage of 
metal vessels over wooden is, therefore, due to the superior 
cleanliness of the former. Covers on the buckets also make 
for cleanliness. 

Modorn “ gathering tanks ” for conveying the sap to 
the sugar-houBe are of galvanised or tinned iron, as are 
also the storage tanks from which the sap is run into the 
evaporators. In the best practioo these storage tanks 
are in a covered shed on the north side of the sugar-house, 
so that the sap is kept cold while in storage. In warm 
weather ico ib kept in the sap in tho storage tank. 

The evaporation. 

An argument much relied upon by thoso who maintain 
that the Indians did rot boil sap is that they oould not 
do so for want of metal vessels. Though it is, as we have 
seen, probably not true that the Indians wore daunted by 
so small a difficulty, it is certain that the advent of the 
iron kettlo marked the first great advance in the art of 
sugar making. The “ potash^’ kettle, slung over an open 
fire, is still in use, on not a few farms in Canada, but this 
primitive method of evaporation is scorned by all who 
aspire to make goods of any but the lowest quality. 

About half a century ago it began to be realised that a. 
wider, shallower vessel would not only be more economioal 
of fuel but would produce a hotter coloured syrup. The 
rectangular pans then adopted have Bincc developed into 
the modern evaporators of heavy tinned plate, having 
corrugated bottoms to increase tho heating surface and 
divided into oompartments, from one of which to another 
the evaporating sap flows until it finally reaches the 
finishing compartments, which are placed in some types at 
the front and in others at the back of tho fire. The evapor¬ 
ator stands upon an iron or brick “ arch,” in which the 
fire is built. Wood fuel iB almost universally employed. 
Rapid shallow boiling prevents caramelisation and yields 
a syrup of light colour and of a milder flavour than that of 
deep-boiled syrup. 

Maple sap contains from less than two to over six per 
cent, of sucrose. The average is about 3 per cent. Re¬ 
ducing sugars are absent or present in very small auantity 
in fresh Bap, but are developed in the yeast and mould 
fermentation, as well as in tnose produced by certain of 
tho bacteria, through the most abundant class of bacteria, 
the fluorescent group, appear to have but little effect on the 
sucrose. In addition to sucrose, the sap contains albumin 
and salts, the latter apparently chiefly malates. 

Maple sugar sand. 

As the sap boils, the albumin coagulates and forms ft 
surface scum, which the sugar-maker skims off. As the 
consistency of the liquid approaches that of a syrup a. 


Table I. 

Results of analysis of washed sugar sand. 


Constituent*! determined. 

Samples. 

1. 

2. 8. 

4. 

5. 

6. 


H,0 . 

CaO . 

MnO . 

MgO . 

C 4 H 4 0«* . 

810, . 

P.O. . 

0-21 

26-74 

1-87 

63-73 

6-16 

0-69 

22-63 

1-88 

46-49 

18-65 

0-99 

0-69 

24-27 

1-80 

0-27 

4714 

13-74 

0-70 

0-57 

24-07 

1-63 

0-84 

44 32 
15-08 

0-82 

0-17 

25-38 

1-49 

0-46 

50-78 

10-65 

0-88 

0-11 

28-06 

0-88 

44-88 

18-82 

0-29 


Total . 

87-71 

90-73 

88-61 

87-28 


83-04 


Ca . 

C.H.O.t . 

Ratio, 1: . 

OftC.H.0., caiouUted: (ft) from Oft 
(h) from C«H«0,. 

17-76 

61-17 

8-44 

70-22 

7967 

15-62 

62-90 

8-88 

6708 

68-91 

16-76 

63-64 

8-20 

71-88 

69-87 

16-61 

50-44 

3-04 

71-28 

66-78 

17-44 

57-78 

8-81 

74- 88 

75- 26 # 

16-91 

51-06 

3-21 

68-28 

66-56 

i 

Average. 

16-68 

54-49 

3-26 

71-59 

70-98 


• Malic add anhydride. t. Makto radlda. 
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precipitate forma known as “ sugar sand ” or “ niter ”— 
the latter being from the chemical standpoint a peculiarly 
inappropriate term, as the substanoe contains not more 
than a trace of nitrogen. A little of the preoipitate 
settles on the bottom of the evaporator but larger quantities 
are obtained from the finished syrup by Btraining or 
settling. 

Table I. givos the result of the analysis of six samples 
of sugar sand, which had been washed until the washings 
no longer tasted of sugar. These were all Province of 
Quebec samples of the season of 1911 and wore analysed by 
Mr. Grant Lochhead in the Chemical Laboratory of 
Macdonald College. An analysis of Vermont sugar > and 
published by Warren in 1911* gives essentially the same 
results. The chief constituent of sugar sand is evidently 
calcium malate, this salt constituting from 65 to 80 per 
cent, of the washed material. The only other constituent of 
prominence is silica which in the samples analysed varied 
from about 6 to about 18 per cent. Tnero is in all of these 
analyses a considerable proportion of undetermined matter. 
I understand Prof. Warren is investigating the nature of 
this undetermined residue. 

Both Prof. Warren and Mr. Lochhead found it easy to 
prepare oalcium bimalate from sugar sand, and malic acid 
can also be obtained with little difficulty. The present 
demand for malic acid is so small that I have found it 
impossible to interest Canadian manufacturers in its 
preparation. Through Prof. Warren’s efforts, however, a 
German manufacturer has become interested and is now 
experimenting with the process on a manufacturing scale. 
Calcium bimalate makes an ideal acid constituent for 
baking powders, but it seems scarcely probable that it 
can bo manufactured at a cost low enough to enable it to 
compete with cream of tartar—much less with alum 
and acid phosphate of lime, the acid constituents of 
perhaps three-fourths of the baking powder on sale in 
Canada at the present time. 

From the results of ash determinations upon 21 samples 
of sugar sand received from Quobec farmers in the season of 
1912, together with their reports of the amounts of sugar 
made by them that year, I have estimated that the sugar 
sand produced annually in Canada is sufficient to make 18 
tons of malic acid and that produced in the United States 
sufficient to make 42 tons of malic acid. This would 
make a total possible production of 00 tons of malic acid 
annually. Prof. Warren has made an estimate based upon 
an average yield of 3000 pounds maple sugar and 20 pounds 
sugar sand per 1000 trees. His estimate is 175 tons of 
sugar sand, containing 50 per cent, of malic acid. Allowing 
for manufacturing losses, this would yield a quantity of 
malic acid not far in excess of my estimate of 60 tons. 
The difficulty of collecting the raw material from so large 
a number of producers would diminish the actually 
possible production of acid. On the other hand it is certain 
that in Canada at least, not half the maple trees are tapped 
each year. I havo been told that many trees, growing on 
low ground, are left untapped because they yield so large 
a quantity of sugar sand that it is difficult to make syrup 
of good colour from their sap. If the production of sugar 
sand were an object, it is likely that these trees of more 
than average yield would be tapped and would add not a 
little to the quantity of material available. 

Finishing syrup and sugar. 

Maple svrup is not always finished in the evaporator. 

S makers finish in separate finishing pans. Some 
on the cook-stove, adding milk, eggs, or soda, or 
combinations of these to olarify the syrup. These clarify¬ 
ing agents are, however, unnecessary and their use is 
becoming obsolete. Straining through felt gives a satis¬ 
factorily clear syrup. 

There are various methods of testing the syrup to 
determine when the evaporation has been earned far 
enough. Some makers cool a sample and note its consis¬ 
tency. This, however, takes time, and the syrup may 
become over-concentrated while the test is in progress. 
Many take up a dipperful of the hot syrup and allow 
it to flow from the efipo^r. If it “ sheets ” or “ forms an 
apron ” on the dipper it is ready to draw off. 8till others 

* Warren, Journ. Amer. Chem. Soc., SS, 1206 (1211). 


use a thermometer, drawing off the syrup when its boiling 
temperature has reached 219°-—220° F. A fourth methoa 
is to use a hydrometer or saooharometer. This is graduated 
on the Baumd system. The hydrometer is used in a metal 
oylinder suspended inside the evaporator. The boiling 
syrup is dipped into this oylinder and gives a reading of 
30*5 degroes when ready to draw off. At room temperature 
the density of finished syrup is 1 -320 or 36-6° B. 

Which of these tests gives the best results is doubtful. 
We are this year asking for samples of syrup finished in 
various ways in order to test the matter. The syrup 

E ut upon the markot varies greatly in water oontent, muon 
eing so thin as to ferment readily and muoh so thiok 
as to deposit suorose crystals in the container. In the 
syrup my assistant, Mr. Scott, has examined during the 
past year the water-content has varied from 30 to 45 per 
cent. The standard of 35 per oent. water set by the 
Dominion Government is, I think, just right. The 
United States standard of 32 per cent, water is decidedly 
below the average actually found in syrups, and syrup 
with so low a water-content is unquestionably liable 
to orystallise in oold storage. 

Maple sugar is made by evaporation of the sap beyond 
the syrup stage. The cooling test iB muoh used in finishing 
sugar. Some makers depend upon the volume of foam 
produced in the boiling. Still others use the thermometer, 
a boiling temperature of 238°—240° F yielding a soft and 
one of 242°—245° F. a hard sugar. The standard of 
moisture content sot by the Canadian Government, viz., 
10 per cent., is, I think, never exoeedod in hard sugar: 
6*44 per cent, was the highest quantity found in a sugar 
by the Laboratory of the Inland Revenue Departments 
in its inspection of a year ago and no other sample 
contained over 6 per cent, of moisture. 

Adulteration. 

With the exooption of Bpicea there is probably no class 
of food materials that has been so muoh subjected to 
adulteration in Canada as maple syrup and sugar. Tables 
II. and III. give the results of the inspections which have 
been made by the Inland Revenue Department. They 
show in all instances a large proportion of samples adjudged 
adulterated or doubtful, the proportion being naturally 
greater in inflations made fust before, than in those 
made immediately after, the sugaring season. Small as is 
the proportion of samples adjudged genuine it is by no 
moans improbable that some of those which have met the 
criteria of purity applied by the Laboratory of the Inland 

Table II. 

Inspection of maple syrup-—Inland Revenue 
Department. 


Per cent, of samples found 


July, 1806 . 

March, 1005 . 

May, 1906 . 

March, 1906 . 

May, 1906 . 

May, 1907 . 

February, 1908 _ 

May, 1908 . 

May, 1910 . 

November, 1011.... 
December, 1912, to 
April, 1913 .... 


Genuine. Adulterated. Doubtful. 


26 

61 

77 

78 
87 
86 

Standards 


Revenue Department were really adulterated goods. 
The detection of adulteration in maple products is rendered 
difficult by the circumstance that the adulterant commonly 
used is the chief constituent of maple sugar itself, viz., 
suorose. Methods of analysis must, accordingly, be 
directed towards the determination of the minor consti¬ 
tuents, viz., the salts and the colouring and flavouring 
matters. 
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Table III. 

Inspection of maple sugar—Inland Revenue 
Department. 


Date. 

l’cr cent, of samples found 

Genuino. j 

Adulterated. | 

Doubtful. 

March, 1905 . 

55 

36 

9 

May, 1905 . 

83 

17 


March, 1906 . 

42 

46 

12 

May, 1906 . 

85 ; 

15 


May, 1907 . 

72 ! 

22 

6 

May, 1908 . 

87 1 

11 

2 

September, 1910 .. 

74 

16 

10 

November, 1911 _ 

Standards 1 

adopted. 


Docombor, 1912 ,, to 
January,' 1913 .. 

» ; 

41 

3 


The determination that has boon moat relied upon by 
the Laboratory of the Inland Revenue Department is one 
that originated in that Laboratory. If I do not mistake, 
it was devised by the late chief analyst, Thomas Macfar- 
lane. It consists in adding a definite quantity of lead 
Bubaootatc to the suitably diluted syrup or dissolved 
sugar and weighing the precipitate formed. The method was 
probably suggested by those previously described by 
Hortvet* and by Jonesf in which the volume of the 
precipitate produced by lead subacotato was observed 
after sedimentation in a centrifugal machine. These 
methods in turn were suggested by the observation that 
very heavy procipitates arc obtained in clarifying maplo 
sugar solutions with load subacotato, preliminary to 
polarisoopic examination. The weight of the precipitate 
obtainable from 100 grams of the dry matter of sugar or 
syrup under the conditions proscribed is called tho Canadian 
lead number. In addition to tho Canadian load number 
tho Laboratory of tho Inland Revenue Department has 
from time to time made determinations of total ash and of 
malic acid value. Tho malic acid value is determined 
by a method adapted by HortvetJ from Leach and 
Lythgoo's method of determining malic acid in cider 
vinegar.§ This consists in precipitating with a calcium 
salt and alcohol in slightly ammoniacal solution, igniting 
tho precipitate (assumed to be calcium malate) and deter¬ 
mining the alkalinity of the aBh obtained, the results 
being calculated over to per cent, of malic acid in the 
original material. 

History of the standards. 

In 1911, tho chief analyst and his advisory board were 
confronted with the task of recommending a standard 
of purity for maple products. Looking over the results 
obtained in his laboratory upon Byrups collected upon tho 
market, Dr. MoGill found that only 59 samples out of 1200 
had Canadian load numbers below 2’50. His first thought 
was to Bet the standard at that figure. But after corre¬ 
sponding with doalors in maple products, among others 
with Mr. John H. Grimm, of Montreal, who advanoed the 
objection that modern methods of evaporation tended 
to give syrups with lower load values than those made in tho 
older ways, the board settled upon a standard of 2-2 for 
lead value, 0 5 for total ash, ana 0-4 for malic aoid value. 
This standard was adopted by order-in-oouncil, March 
22nd, 1911, to come into effect on April 25th. The doalera 
continuing to raise objections to the standard, Dr. McGill 
invited a large number of maplo syrup makors to send in 
samples of their produots for analysis. About 450 samples 
were reoeived and ataalysed.|| Canadian lead value and 
malic aoid value were determined in all of these samples. 
In 115 total ash was determined and also the quantity of 
ash insoluble in water. In 47 samples the Winton lead 


•Hortvet, J. Amer. Ghem. Soc. (1004) «, 1543. 

Jones, Vermont Agr. Expt. Sta. 18th Annual Report, 1904-5, 

I Hortvet, J. Amer. Them. 8oc. (1904) H, 1534 
Leach and Lythgoe, J. Amer. Chem. 8oc. (1904) S9, 880. 
McGill, Laboratory Inland Revenue Dept. Ottawa, Bui. 
ttt (1911). 


numl>er was determined, this being a method of precipita¬ 
tion with load subaoetate in whioh the relative proportions 
of sugar, water and reagent are different from those used 
in the Canadian method, and instoad of weighing the 
precipitate one determines the quantity of lead precipitated 
by analysing an aliquot of tne filtrate and comparing 
with a blank.* Cognizance was also taken of the extensive 
work of Bryant upon some 480 syrups, of whioh 86 were of 
Quebec origin. As a result of this work, the standards 
were altered in November, 1911, to the following, whioh 
are still in effect:— 

The Present Standards. 

Maple sugar. 

Maplo sugar is the solid product resulting from tho 
evaporation of maple sap, or of maple syrup, and contains 
not more than ten (10) per cent, of water. It yields not 
less than six-tenths (0-6) of one per oont. of ash, reckoned 
on the dry matter of the sugar when incinerated in Buch a 
way as to assure the earths being present as salts and not 
as oxides, and not less than twelve one-hundredths (0*12) 
of one per cent, of ash, insoluble in water, employed os 
described below. It yields not less than three-tenths (0-3) 
per cent, of malic acid, reckoned on the dry matter, when 
worked as described below. It yields a lead number not 
loss than one and seven-tonths whon worked by the 
Canadian method, nor less than one and two-tenths (1-2) 
when worked by the Winton method, as described below. 

Maple syrup. 

Maplo syrup is syrup made by the evaporation of maple 
sap, or by the solution of maple conorete in water, and 
contains not more than thirty-five (35) per cent, of water. 
Tho dry substanco of maplo syrup shall meet all the above 
standards for maple sugar. 

Methods of Working. 

Water in maplo sugar shall be determined by heating 
to 100° C. five (5) grammes of tho finely powdered sugar, 
spread upon a watch glass, to constant weight. Tho loss 
of weight shall be reckoned as water. 

Water in maple syrup shall be determined by drying (5) 
five grammes of tho syrup, on asbostos fibre or in admixture 
with sand, to constant weight, at a temperature not 
exceeding 100° C. The loss of weight shall bo reckoned 
as water. 

Total ash in both maplo sugar and maple syrup shall be 
determined by gontlo ignition of five (5) grammes in 
platinum, to the point of incipient oharring, after which, 
ignition to constant weight shall be completed in a muffle, 
at as low a temperature as possiblo. The resultant ash is 
then treated with ammonium carbonate in solution, driod 
and gently ignited, when the weight should remain 
unchanged. 

Insoluble ash is determined by treating tho total ash 
with 40 c.c. of hot water, and gently boiling for two minutes. 
The contents of the dish are then thrown upon a small, 
ashlcss filter, and washed with hot water till the total 
filtrate amounts to 100 c.c. 

Malic acid.—Six and so von-tenths (6-7) grammes of the 
dry Bugar, or its equivalent amount in syrup, is weighed 
into a 200 c.c. beaker and water added to make a volume 
of 20 c.c. The solution is made slightly alkalino with 
ammonia, 1 c.c. of a ten per cent, solution of calcium 
chloride is added, then 60 c.c. of 95 per cent, alcohol. 
The beaker is covered with a watch glass and heated for one 
half-hour on a water bath, when the flame is turned off 
and the beaker left to stand over night. The material 
in the beaker is then filtered through a good quality filter 
paper, the precipitate washed with not 75 per oent. alcohol 
to freedom from soluble calcium salt, dned and ignited. 
From 15 to 20 c.c. of tenth-normal hydrochlorio poid is 
added to the ignited residue, tho lime thoroughly dissolved 
by careful boiling, and the exoess of acid titrated with 
tenth-normal sodium hydroxide, using methyl orange as an 
indicator. One-tenth of the number of oubic centimeters 


* Winton and Kfetder, Journ. Amer. Chera. Soc., tl, 1204 (1906 . 
t Bryan, Bureau of Chemistry, U.8. Dept. Agr., Bulletin 184 
(1910). 
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of aoid neutralized express the result, which for the present 
will be called “ Malic Acid Value.” 

Lead Number — Canadian Method. Five (5) grammes 
of the dry sugar, or its equivalent in syrup, is dissolved 
in water, to a volume of 20 c.o. Two (2) o.c. s of a solution 
of sub-acetate of lead is added, and the solutions thoroughly 
mixed. After standing for two hours, the precipitate is 
filtered off, using a Goooh crucible or a sugar tube packed 
with asbestos, and washed four or five timos with hot water, 
using the suotion pump, dried and weighed. The weight 
of the dry precipitate in grammes is multiplied by 20. 
The product is the Lead Subacetato Number. 

Modo of preparation of solution of subacetate of lead 
as follows :— 

Boil for half an hour 430 grammes of normal lead acetate 
and 130 grammes of litharge with 1,000 o.c. water. Cool 
the mixture, allow to settle, and dilute the supernatant 
liquid to 1-26 specific gravity. 

Winton Method. —Twenty-five (25) grammes of dry 
sugar, or it* equivalent in syrup, is transferred to a 100 o.c. 
hask with water. Add 25 c.c. of the standard load acetate 
solution and shake; fill to the mark, shako and allow to 
stand at least three hours before filtering. From the 
clear filtrate, pi|»tte off 10 c.o. to a 250 e.o. beaker, add 
40 c.c. of wator and 1 c.c. of concentrated sulphuric aoid ; 
shake and add 100 c.c. of 95 per cent, alcohol. Let stand 
over night, filter on a tared Gooch crucible, wash with 95 
per cent, alcohol, dry in a water oven and ignite over a 
Bunsen burner, applying tho heat gradually at first. 
Cool and weigh. Subtract the increaso in weight of lead 
sulphate from the weight of the blank. Multiply the 
difference by the factor 27-325. The determination of the 
blank is marie as follows :— 

Transfer 25 o.c. of the standard lead acetate solution to a 
100 o.c. flask, add a few drops of acetic acid and make up the 
wholo to the mark with water. Shake and ubo 10 c.c. 
for tho determination of lead, as directed in tho preceding 
section. 

Note 1.—If tho maple syrup samples have undergone 
fermentation in any degree, the carbonic acid must be 
boiled off before adding tho lead acetate solution. This 
with eithor of the above methods. 

2. If crystallisation of sugar has taken plaoe in maple 
syrup samples, thiB must be redissolvcd by gently warming 
the sample before proceeding with the analysis. 

3. The standard lead acetate solution for Winton 
method is made by diluting one volumo of the solution of 
sub-acetate of lead with lour (4) volumes of water and 
filtering. 

Criticiem of the standard*. 

Some of the differences between those standards and 
those they displaced are obvious. The Canadian lead 
number has been lowered from 2-2 to 1-7 and the malic 
acid value from 0-4 to 0-3 ; and the total ash requirement 
has been raised from 0-5 to 0-6 per cent. The new values 
introduced into the standard arc the Winton lead number 
and the insoluble ash. 

The introduction of a requirement for insolublo ash 
was probably suggested by tho work of Prof. C. H. Jones 
of the Vermont Agricultural Experiment station or by the 
Vermont State standards based upon that work.* It is 
worth noting that these latter standards are higher than 
the Canadian in respect to all the values common to tho 
two. Prof. Jones’s most recent statement about these 
standards is that they are “ none too low,” which seems 
to imply a doubt whether they are not too high. 

Their requirements are: Total ash 0-77 per cent., insoluble 
ash 0-23 por cent., malic acid value 0-60 per cent., all, as 
in the Canadian standard, on the moisture-free basis. It is 
also worth noting that in the extensive work of Bryan the 
lowest percentage of insoluble ash found coincides with the 
figure adopted in the Vermont standard, viz. 0-23 per cent.; 
but the lowest malio acid value is 0-29 per cent., thus 
coinciding with the Canadian standard and falling to 
half the value adopted in the Vermont standard. 

Comparing the Canadian standard with the results ob¬ 
tained in the investigation upon which it was baaed, we 
find that the figure adopted for total ash is distinctly below 

* Jones, Vermont Afr. Expt. Sts. Bulletin 167, p. 478 (1912). 


the minimum found, viz. 0-89 per oent. The figures 
adopted for insoluble ash and malio aoid value are identical 
with the minima found; although in the former only two 
samples in 460 fell below 0.19, and in the latter only two 
samples n 450 fell bolow the older standard of 0-40 per 
cent. In setting the standards for load value, however, 
tho sumo rigid adherence to the results of the investigation 
was not observed. Tho tabulated results of the investiga¬ 
tion show no less than twelve instances in 460 in which the 
Canadian lead number calculated to dry substance is 
below the standard adopted, and eight instances in 47 in 
which tho Winton load number is below the standard 
adopted. Why this favour to tho lead number ? Is it 
merely an instance of parental solicitude, or are there 
substantial reasons for treating this value differently from 
tho others ? 

In the bulletin reporting the investigation, it is pointed 
out that a possible error of 0-2 in the Canadian lead 
valuo inheres in the method.* Thinking this might 
furnish an explanation of the action of the advisory board, 
1 wrote the Chiof Analyst upon this point and reoeived 
from him the following reply, based upon a memorandum 
furnished by Mr. A. Valin: 

“ The reason for taking 1-7 instead of 1-2 for the minimum 
lead number is not duo to any of tho above irregularities 
in the technique, but to the fact that exceptional samples 
that gave tho low lead values could not be accepted as 
genuine .” 

In view of tho confidence expressed in genuineness of 
the samples in the bulletin itself, this struck me as a remark* 
ablo admission. 

Another point to be noted in reference to the relation of 
the standards to tho investigation underlying them is 
that the methods prescribed for tho determination of 
Canadian and Winton lead numbers and of malic aoid 
value differ from those used in tho investigation itsolf. 
In the latter, fixed quantities of Byrup were used and the 
results calculated over to the dry basis. The standards, 
however, prescribe tho use of a quantity of syrup or sugar 
containing a fixed quantity of dry matter. At first 
sight it may appear that calculation to a basis of 100 grams 
dry matter must yield results identical with determination 
upon the quantity of material containing 100 grams dry 
matter. In the case of the lead values, however, this 
certainly does not hold true, and the same is probably true 
of the malic acid value. 

Rossf has shown that tho load Bubaoetate precipitate 
is solublo both in excess of tho reagent and in suerose 
solution. In view of this fact it is dear that the quantities 
of reagent, precipitable matter, sucrose and water present 
in a given experiment may all influence the results obtained. 
Mr. Scott and I{ have shown that results obtained in the 
Canadian mothod, using the quantity of syrup containing 
6 grams of dry matter, are higher than those obtained 
with the use of 5 grams, of syrup and calculated to the 
dry basis. We found in four syrups an average difference 
of 036 in the lead numbers obtained by tho two modes 
of working (see Table 1V.). In the letter from the Chief 
Analyst already referred to as based on Mr. VaUn’s 
memorandum, there is a sentence which appears to mean 
that the Inland Revenue chemists have also found that 
higher results are obtained by the methods of the standards 
than by the use of the uniform quantity of 6 grams syrup, 
but that they find a difference of only 0*2 Detween the 
results obtainod in the two ways. They also olaim that 
results are more conoordant when obtained on dry sub¬ 
stance, and our experience confirms this conclusion, 
if thereby is meant that the range of variation in genuine 
syrups is narrower (see Table V.). Herein there would be 
a legitimate argument for settings the standard above 
the minimum found by calculation to dry basis. But as 
already noted, their letter disclaims all arguments based 
on technique and confesses a doubt as to tne genuineness 
of some of the samples used in their work. Moreover, 
there is no reference m the bulletin itself to any difference 
between results obtained in the two modes. 


* Laboratory Inland Revenue Dept. Bulletin Iff, p. 18. 
t Rom. Bureau of Chemistry, U.S. Depart. Agr. Giro. 18 (1010). 
1 Buell and Scott, J. Ind. and Eng. Cfitm., 1018,1,008. 
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Table IV. 

Comparison of lead numbers on dry basis t actual and 
calculated. 


Syrup number. 

| Canadian lead method. 

Winton lead method. 

Actual 
load No. 

Calculated 
load No. 

Difference. 

Actual 
lead No. 

Calculated 
lead No. 

Difference. 

1 . 

1-80 

1*86 

0-44 

1-35 

1*53 

018 

2 . 

320 

2-95 

025 

1-96 

211 

015 

3 . 

302 

2-63 

030 

1-08 

2-20 

0-22 

4 . 

2-86 

2-51 

0-35 

201 

210 

015 



Averago .... 

0-30 



018 


Table V. 

Canadian lead number on vet and on dry basis. 



Wot basis. 

Dry basis 

Average . 

101 

2*83 

Maximum . 

4-68 

0-50 « 

Minimum . 

0-80 

1*37 


3-79 

519 

Range per cent, average _ 

IB8 

183 

Range per cent, minimum .. j 

420 

879 


A further criticism that may fairly be urged against 
the standards is that they give to the terms “ Win ton 
lead number ” and “ malic acid value ” significations 
different from those which they have hitherto hold and 
which they still hold in the United States. The malic 
acid value has always been determined upon 6*7 grams 
of the sample, whether syrup or sugar. The results 
are sometimes calculated over to the dry basis, but this 
is a different matter from using the quantity of sample 
containing 6-7 grains dry matter, since the latter pro¬ 
cedure alters the relative quantities of calcium chloride, 
water, alcohol, sugar and malic acid prosont. The Winton 
lead number has, likewise, always been determined with 
the use of 25 grams of Byrup, and the procedure of the 
Canadian standards gives a result different from that 
obtained by calculating the true Winton number to the 
dry basis. Curiously enough, the difference is in this 
instanoe in the opposite direction from that found in the 


Table VI. 

Winton lead number on wet and on dry basis. 


Bryan’s samples. | 

Wet basis, j 

Dry basis. 

Average of 481 samples .. j 

1-7B 

2-70 

Maximum . 

2-70 

441 

Minimum . 

1*16 

1-76 

Difference . 

1-55 

205 

Range per cent, of average .. 

87 

98 

McGill’s samples. 

Wet basis. 

Dry basis. 

Average of 47 samples.... 1 

1 

117 

1-75 

Maximum . 

1-53 

2-38 

Minimum . 

0-70 

1-05 

Difference 

0-83 

1-8.1 

Range j>er cent, of average, .. 

71 

: 70 


Canadian lead number. The Canadian standards method 
for Winton lead number gives lower results than the true 
Winton. lead number calculated to the dry basis, the 


difference averaging 018 in the four syrups examined 
by us. (See Table IV.) And what is still more remarkable, 
an examination of McGill’s and Bryan’s results shows 
that the range of variation of the Winton lead number 
is less when the numbors are given on the wet basis than 
when they are calculated to the dry basis. This is true 
both of the results as a whole and of the results of each 
investigator considered separately. (See Table VI.) To 
reduce Winton lead numDers to a dry matter basis iB, 
therefore, in ray opinion, labour wasted. 

Finally, there is a gonoral objection to be urged against 
the prescription of methods requiring the use of quantities 
of sample containing a fixea quantity of dry matter. 
This objection refers to the inconvenience of weighing 
out varying quantities of Bamplo as compared with weigh¬ 
ing out fixed quantities. The inconvenience is aggravated 
by the pi escription of a direct drying method for moisture. 
One must defer commencing the other determinations 
until the moisture results are available. This means a 
delay of half-a-day in reaching conclusions. A refracto- 
metric determination of moisture would obviate the delay, 
and I think I am correct in saying that sugar chemists 
in general havo rather more confidence in moisture deter¬ 
minations obtained with the use of a refractomoter than 
in those made directly. But the use of a fixed quantity 
of sample would be the most convenient arrangement, 
would put the Winton lead number and malic acid value 
on the same basis as in tho United States, and would, 
so far as I can see, have no material disadvantage in any 
respect.* The Canadian lead number and the malic 
acid value oould be calculated to tho dry basis. The 
Winton lead number, as we have seen, ought not to be 
calculated to the dry basis. 

A word more as to the method in which the standards 
have been applied in tho single inspection that has been 
made sinoe their adoption, f Canadian lead numbers are 
given for all the samples examined, but (with two excep¬ 
tions) it is only whore the Canadian lead number falls 
below the standard that any of the other analytical results 
are given. This appears to afford the adulterator an 
opportunity to obtain a clear field for his product by 
compounding it so as to escape condemnation by this 
single test. If he can only make it give a Canadian lead 
number above 1-7 he need pay no attention to the other 
requirements of the standard. 

The Conductivity Test. 

At a meeting of the Amerioan Chemical Society held 
in Washington in December, 1911, I described a method 
of detecting adulteration of maple syrup by measuring 
the electrical conductivity of a mixture of the syrup 
with twice its volume of water. This dilution of the 
syrup was selected because it represents approximately 
the maximum conductivity obtainable in diluting maple 
syrup with water. (Sec Diagrams I. and II.) Results 
obtained with 68 syrups showed a range of oonduotivity 
value (specific conductivity at 25° C. X 105) from 110 


* Jones' method of preparing the sample by rebolling and 
filtering ought to be adopted. 

t McGill. Lab. Inland Revenue Dept., Ottawa, Bulletins 268 & 
259 (1918). 
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to 203. In the dismission of my contribution some ono 
remarked that a syrup of maximum conductivity value 
could be diluted with nearly an equal volume of pure 
suorose syrup and yet oome within the range of genuine 
Byrups. Thu oritioism led me to examine the effect 
whioh adulteration of genuine maple syrup with syrup 
of equal density made from granulated sugar has, not 
only upon the conductivity value, but also upon the other 
analytical values. The average results of experiments 
upon three samples of maple syrup are shown in Table VII. 
Tney show that the total ash and the Winton lead number 
fall off proportionally to the content of genuine maple 
syrup The oonduotivity value lags behind to some 


extent, and so, for some undetermined reason, does 
the alkalinity of the soluble ash. The Canadian 
lead number is unique in that it falls off more 
rapidly than the actual maple oontent. This is a 
point of distinct advantage for the Canadian lead 
method. 

The value of a method, however, depends not 
alone upon how muoh its tore is affeoted by 
adulteration but also upon the range which the 
to™ shows in genuine syrups. To get more light 
upon the range of variation of the oonduotmty 
value and at the same time to check the results of 
the investigation of the Inland Revenue Depart¬ 
ment, we oolleoted 126 genuine syrups last spring 
direot from the sugar bushes of Quebeo and Ontario. 
The samples were obtained, some of them by 
myself, the others by graduates of Macdonald 
College and the Ontario Agricultural College, 
occupying positions of responsibility as looal 
agricultural domonstrators. These men were 
instructed to take no samples about which there 
oould be the least doubt and to take them in the 
sugar house, whenevor practicable A detailed 
report of our work will appoar in the “ Journal of 
Industrial and Engineering Chemistry” at an 
early date. Its goneral outcome is to corroborate 

_ in the main the evidenoe of the Inland Revenue 

investigation us to the composition of genuine 
Canadian maplo syrup. Among our 126 samples 
representing a variety of conditions of locality, soil 
and method of manufacture, we find no less than 
18 having percentages of total ash below the 
Vermont standard of 0-77 per oent. We have five 
below the minimum of 0 09 per oent. found by the 
Inland Revenue Department, and three of these 
are just abovo the limit of the Canadian standard, 
being 0-61, 0-62 and 0-04, respectively. None of 
these three syrups contained as muoh as 36 per 
cent, of water. It is evident, then, that the Vermont 
standard on total ash is too high for Canadian 
syrups. If the principle of adopting the absolute 
minimum is to prevail, the standard for total ash 
must remain whore it now stands. I think, how¬ 
ever, that injustioe would be rare under a standard 
of 0-66 por oont. 

In insoluble ash we have not found a sample as 
low as 0-12, but we hare found one at 0-16, one at 
018, ono at 0-21, and one at 0-22—four in all 
below the Vermont standard. Inasmuoh as in 
the work of Jones, Bryan, MoGill and ourselves 
this determination has been made upon 770 genuine 
syrups and only one has given a value below 0-16 
and only four have given values below 0-19, it 
appoars to me absurd to adopt so low a standard 
as 0-12. If an insoluble ash requirement is worth 
introducing into the standard at all, it ought 
certainly to be set higher. A standard of 0-16 would 
condemn only one-half of 1 per oent. of the 
samples which have been investigated. 

Our “ malic acid values ” were determined 
according to the Canadian standards method. 
They, therefore, cannot fairly be compared with 
—, the Vermont standard, since this refers to true 

malic acid value. We have three samples among 
our 126 below the discarded Canadian standard 
of Maroh, 1911, viz., 0-40 per cent. Two of these 
are at 0-38, the third at 0 34. If malio aoid value 
is a useful criterion of purity, the requirement of 0-40 
por oent. might surely have been retained with but little 
risk of injustice. 

In Canadian lead number, determined according to the 
standards, we have found no sample as low as the standard. 
Indeed, we have found but three having values below 
2-00. One of these is practioally 2-00, viz. 1-98. The 
others are 1-82 and 1-74 respectively. The latter is the 
only one approaching the limit of the standard. It would 
seem that if this determination is to be made as prescribed 
in the standards, the question of raising the minimum 
ought to receive further consideration. 

In the modified Winton number of the Canadian st a nd a r 
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our minimum is 1*41. This minimum is 0-21 above the 
standard. My objections to the inclusion of this modified 
Winton lead number in the standard have been stated above, 
but if it iB to be retained, it appears to me that our results 
on 120 samples, determined according to the prescribed 
method, offer a more secure basis for the selection of a 
limiting value than do McGill’s results on 47 samples, 
determined on 26 grams syrup and calculated to the dry 
basis, particularly as his minimum (1-05) is so far below 
that of Bryan (1*70), obtained by the same procedure upon 
481 samples. 

Table VII. 

Effect of adulteration with sucrose syrup on the analytical 
values. 

Average of results on three syrups. 


P»;r cent, of maple Byrup in tiro mixture*. 


Actual 


Estimated from 


Total 

ash. 

Alkalinity 
sol. ;mh. 

Conduc¬ 

tivity. 

Winton 
Pb No. 

Canadian 
Pb No. 

90 

90-8 

99-3 

90-2 

93-6 

82-9 

80 

766 

85-2 

84 3 

81-8 

68-3 

70 

04-7 

76-7 

74-5 

71-8 

57-3 

43-6 

60 

511*14 

66-2 

666 

68-1 

60 

68-8 

66 4 

6 (H) 

500 

27-5 

40 

37 9 

48-4 

40-4 

39-4 

17 0 

.*10 

28-4 

37-4 

35-9 

29-4 

7-9 

20 

20-5 

28-9 

25-8 

22-1 

_ 

10 

8-4 

13-6 

14-3 

10-4 

— 


The minimum conductivity value found in our 126 
samplos was 112. The lower limit of 110 originally set is 
thuB confirmed. Five samples gavo values exceeding the 
proposed maximum of 200. The highest was 230, the next 
219, the others 206, 204 and 202. Four of these five 
samples were kettle boiled and treated with eggs and milk ; 
and four of the five contained excess of water—though tho 
sample with highest conductivity value was of exactly 
correct density. I conclude that a conductivity value of 
over 200 is rare and one of over 206 extremely rare. No 
syrup made on a modern evaporator has given a conduc¬ 
tivity value of over 200. 

Comparison of Ranges of Variation of Analytical Values. 

We oome now to a very important question, which 
ought to receive the attention of the Advisory Board on 
Food Standards, viz. : “ Have the most useful analytical 
values been selected for inclusion in the standard ? ” I 
have already referred to tho work which Mr. Scott and I 
have published in reference to the rate of falling-off of 
values as syrup w adulterated with more and more cano- 
sugar, and have pointed out the advantage which, in this 
respect, the Canadian lead method has over all others. 
But another criterion has also to be applied in the com* 
parison of analytical values to determine their usefulness, 


viz.: “ What range of variation does each analytical 
value show in genuine maple products ? ” The four 
large investigations of genuine syrup (those of Jones, Bryan, 
McGill and ourselves) furnish data for the answer to this 
question. Table VI1L shows the number of analyses of 
genuine syrup in whioh each of these values has been deter¬ 
mined, the maximum, minimum, and average results which 
have been obtained, and the range of variation of each 
analytical value, expressed first in per cent, of the aver¬ 
age, and secondly in per cent, of the minimum. It will be 
observed that the conductivity value makes the best show¬ 
ing of all in this comparison, the total ash and the alkalinity 
of tho soluble ash come next, then the weight of tho soluble 
ash and the Winton lead numbor, this being tho true 
Winton number calculated to a dry-matter basis. On the 
wet basis, as wo have Been, the Winton number makes 
a bettor showing, and it comes out still better if either 
Bryan’s results or McGill’s results are considered alone. 
The malic acid value and tho insoluble ash, to which Prof. 
Jones has attached i-o much importance, make tho poorest 
showing of all the values, and the ash-ratios are equally 
poor. 

A Scheme of Rapid Analysis. 

It is a point of much practical importance to the analyst 
that the values showing tho narrowest range of variation 
in genuino syruj>s are also values which can be quickly 
and easily determined. In our contribution to the Journal 
of Industrial and Engineering Chemistry Mr. Scott and I 
are proposing a scheme of rapid analysis embracing six 
determinations involving less than an hour’s actual atten¬ 
tion, which we hope will prove adequate to detect adultera¬ 
tion in the great majority of instances. The scheme is 
outlined in Table IX. The figures for total ash, alkalinity 
of soluble ash, and Canadian lead number arc to be calculated 
to dry basis, but tho Winton lead number and the con¬ 
ductivity value are not. it should bo noted that the 
insoluble ash is left upon the filter, so that if the results of 
the rapid scheme leave room for doubt, one can ignite, 
weigh and titrate the insoluble ash, and thus get all the 
usual analytical data with the exception of the malic acid 
value. It”is our hope that this latter troublesome deter¬ 
mination, in which apparently no two analysts can get 
accordant results, may always be found to be quite super¬ 
fluous. 

We have placed the conductivity method first, not 
because it is our own, but because we believe that it, by» 
itself, is capable of settling the question in many instances. 
In other words, we believe that no syrup which does not 
show a normal conductivity value can be genuine. We 
have not a great deal of data upon this point. But in 1911 
and 1912 we examined 34 samples of syrup which were on 
salo in the Western Provinces. Fifteen ot these gavo con¬ 
ductivity values below the minimum found in genuine 
Byrups and all fifteen were shown to be adulterated by other 
tests. These fifteen, we maintain, might have boon con¬ 
demned on the strength of tho conductivity test alone. 
The other tests which we made upon the 34 syrups revealed 


Table VIII. 


Analytical values in genuine maple syrujts. 


Value. 

No. of 

Maximum. 

Minimum. 

Average. 

Rang*. 

Per cent, of 

Per cent, of 


analyses. 




... . 




average. 

minimum. 

Total ash . 

Soluble oah . 

Insoluble ash . 

Ratio Sol. ash 

770 

770 

770 

1-08 

1-28 

101 

coo 

is® 

MOh 

0-90 

0-69 

0-37 

Ill 

158 

241 

175 

810 

742 

Insol. ash . 

Alkalinity boL ash . 

Alkalinity Insol. ash .. 

Ratio Aik. sol. 

665 

665 

655 

8-86 

1-22 

208 

068 

0-41 

041 

174 

0-74 

100 

191 

109 

107 

, 028 
' 198 

407 

Aik. insol. 

Canadian Pb No. 

Winton Pb No. 

lCallo acid value . 

Conductivity value . 

056 

456 

628 

1094 

174 

1*88 

0-50 

4*41 

100 

280 

0-21 

187 

1-05 

0-29 

110 

0-80 

2-83 

2-02 

0-80 

148 

203 

183 

128 

104 

81 

771 

379 

320 

452 

109 















Vol. XXXIII., No. 10.] PARSONS-AUTOMATIC MEASURING AND INJECTION OF CHEMICALS, 515 


Table IX. 


Scheme for rapid analysis of maple syrup. 


Determination. 

Time requlrod.1 

Limits of value. 

Actual 

attention. 

To reach 
result. 

Extreme. 

Ordinary. 

Conductivity value 25° C. 

Refractometer reading. 

Total ash, dry basis . 

Alkalinity of soluble ash, dry basis . 

Canadian load number, 5 g. syrup, dry basis . 

Winton lead number, 25 g. Byrup, wet basis . 

5 min. 

7 " 

5 ", 

12 „ 

17 „ 

6 , min. 

5 r 

If lire. 

* or. 

5 hrs. 

» „ 

110 to 230 

001 „ 1-68 

41 „ 122 

1-37 „ 6-56 

0-70 „ 2-70 

113 to 205 

0-00 ’ 1-47 

48 „ 109 

1-61 „ 4-66 

0-76 „ 2-47 

Total time required . 

51 rain. 

9 hrs. 




adulteration in only two others, neither of which, howovcr, 
professed to bo pure. One of these two was low in all the 
other values determined, the other in total, ash only. 

Maple Sugar-making as an Agricultural Industry. 

Maplo sugar-making has boon from tho first, and, so far 
as one can see, must continue to be, an agricultural 
industry. The fact that it is only for a few weeks in tho 
spring that sap can be obtained in quantity and of quality 
suitable for sugar-making and that during those weeks 
the melting of the Hnow renders the roads nearly impassable, 
prevents tho organisation of tho industry in a manner that 
would render it possible to use tho highly economical 
evaporating apparatus which is employed in the beet and 
cane sugar industries. Multiple effect vacuum pans are 
out of tho question for a single farmer or oven for the number 
of farmers that oould deliver sap at a central station. Tho 
enormous amount of fuel consumed in evaporation at 
atmospheric pressure is apt to shock the sugar refinery 
man. With tho moBt modern apparatus from seven to 
twelve cords of wood aro used in the manufacture of a ton 
of maple sugar. But it must be remembered that the wood 
is close at hand and can bo collected and proparod at very 
little cost. Two dollars a cord is perhaps a fair estimate 
of its value. Coal is but little used, and if wood is eventually 
to be displaced as a fuel it is not unlikely that it will be 
liquid fuel, rathor than coal, which will take its place. 

According to the census of 1911, the total production in 
the Dominion of Canada in 1910 was 12,178,210 pounds of 
sugar and 1,066,971 gallons of syrup (see. Table X.). The 


Table X. 

Canadian Census returns on maple sap products in 1910. 






l’cr cent. 


Sugar 

Syrup 

gallons. 

Valuo 

» 

of total 
value. 

Quebec . 

9,427,694 

984,282 : 

1,680,393 

65 

Ontario. 

2,510,207 

58,018 

831,483 

32 

New Brunswick 

143,779 

18,211 

37,337 , 


Nova Scotia .... 

96,315 

6,424 

19,785 


Prince Edward 





Island . 

206 

16 

, 82 | 

( 3 

Manitoba . 

15 

20 

1 153 ! 

] 

Dominion of 
Canada .... 

12,178,216 

1,066,971 

$2,589,233 

100 


oombined value was $2,569,233, of which Quebec contri¬ 
buted nearly two-thirds and Ontario nearly one-third, 
the other provinces contributing only 3 per cent, altogether. 
The production of sugar in the United States in 1909 was 
not two million pounds greater than that in Canada in 1910, 
but the syrup produoed in the States was nearly four times 
the Canadian output. The total value of the maple produots 
in the United States in 1909 was almost exactly twice that of 
Canada in 1910. 

The production of sugar in the United States in 1909 
was 18 per cent, greater and the production of syrup 
nearly 50 per oent. greater than in 1899. The production of 


syrup and sugar in Quebec in 1910 was 35. per oont. greater 
than in 1900, but the valuo of tho product had increased 
by only 24 per cent. In Ontario there was a falling-off of 
22-5 per cont. in production in 1910 as oompanS with 
1900. It ought to bo noted, however, that the annual 
production in any locality varies considerably from yoar 
to yoar on account of variations in weather and other con¬ 
ditions. 

The relative importance of the maple crop in the Province 
of Quebeo as compared with some other farm products 
is shown in Table XI. 

Table XI. 

Maple compared with other farm products. 

Province of Quebec Census of 1911. 


Maple sugar arul syrup. $1,680,000 

Poultry sold and slaughtered . 1,708,000 

Sheep, sold and slaughtered . 1,683,000 

Cream. 1,567,000 

Fruits, orchard and Bmull . 1,470,000 

Honey and wax . 280,000 


Macdonald College, Quebec. 


London Section. 


Meeting held at Burlington Bouse, on Monday, May 4 th, 
1014. 


PROP. W. R. HODOKINSON IN THE CHAIR. 


APPARATUS FOR THE AUTOMATIC MEASURING 
AND INJECTION OF CHEMICALS. 

BY THE HON. R. C. PARSONS, H.A., M.INST.C.E. 

Having devoted much attention to the filtration of 
water on an extensive scale, both by means of the ordinary 
Band filter, and more recently by the mechanical filter, 
it was found to he necessary in some instances to add a 
chemical to the water, previous to its passing through a 
filter, so as to obtain a dear effluent. 

The methods for adding the requisite quantity of ohemi- 
cal in a constant proportion to the water to be treated, 
although the flow of the latter may vary considerably, 
form tne subject to be discussed in this paper. 

In connection with the water supplies of the populous 
oitics of the Argentine Republic, South America, when 
the water is frequently obtained from the River Plate, 
extensive filtration plants have been installed. The 
water of this river is charged with very finely divided 
alluvial matter, and as is the case with the water of the 
River Nile, requires speoial applianeea to ensure its being 
thoroughly cleansed by filtration. In the case of the 
City of Buenos Ayres, with the Water Works of whioh the 
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author was connected as Consulting Engineer some years 
ago, the consumption of water was 60,000,000 gallons per 
day, drawn from the River Plate; the filtration was 
effected entirely by means of gravitation sand filters, and 
it was found impossible to ensure a clear filtrate without the 
employment of some form of coagulcnt. 

The chemical experimented with in that case was alu¬ 
minium sulphate, wnich when added to the water, previous 
to its entering the settling pools, was found to yield a 
clear effluent when passed through sand filters. The use 
of this chemical has sinco been constantly continued, and 
the method of adding it to the water to be treated is by 
tipping definite quantities of the salt into tanks of kno^n 
capacity, and from these the solution is pumped into the 
settling pools with a rapidity regulated arbitrarily by the 
superintendent in charge. 

It will be icalised that with this rough and ready 
method of control there is at times too much chemical 
added which leads to the corrosion of the water mains 
throughout the city, and is also deleterious to the health 
of the population, but at others too little, in which case there 
is not sufficient to clarify the water. 

An equally unsatisfactory method was in operation at the 
water works of the city of Rosario de Santa Fe, where the 
consumption of water, derived from the Rio Parana, 
now amounts to 12,000,000 gallons per day, but in this 
case the chemical employed is alumino-ferric salt. 

It was realised by the Directors of the Water Works 
Company that as the consumption of chemical waB con¬ 
siderable, and consequently an important item in the 
working expenses, it would be advisable to adopt some more 
scientific method for adding the chemical to the water to 
be treated. The author was instructed to consider the 
question, and advise as to what course should bo adopted. 

In the first instance the various methods then in ubo for 
adding chemicals to water, previous to its j aasing on to 
filters were examined, and as nono appeared to fulfil the 
necessary requirements, the author devised the apparatus 
known as the “ Tiltometer,” a detailed description of 
which was read before the Society of Dyers and Colourists 
in March 1912. 

An elevation of this instrument is shown in Figure 1, 
and it may be described as essentially a low pressure 


injector, or one which is only capable of injecting the 
chemical into a main having a head not greater than 
the elevation of the point, L. 

The water flows from the crude liquid tank to that 
for the treated liquid through a main in which is a 
Venturi tube, A, of the ordinary type, and as is well 
known, when a current is flowing through the main a 
reduction of pressure is produced at any point where 
the main is contracted in sectional area. This differ¬ 
ence of pressure is termed the Venturi head. Thus at the 
point A the pressure is less than that existing in the main 
on cither side of it. B and C are two vertical cylinders, 
and these arc connected at their lower ends by pipes, one 
to the contracted main at the point, A, and the other to 
the main at its normal seotion. 

Within the cylinders, B and C, are plungers, whose 
weight is greater than that of the water they displace, 
and of such diameter that they can rise and fall without 
touohing the sides of the cylinders. These plungers are 
attached to either end of a lever pivotted at its central 
point on knife edges E. A means of adjustment is 
provided in the rod connecting one of the plungers to the 
end of the lover. Attached to this lever, and concentric 
with its axis, is a cylindrical tank having an opening at the 
top through which the chemical reagent enters. The height 
of the solution in it is maintained accuiately constant by 
means of a ball valve. From the circumference of the cylin¬ 
drical tank extends a projection containing an adjustable 
orifice which allows the chemical reagent to flow out of the 
tank and fall into the cup L, from which it enters the water 
to be treated, flowing along the main. This orifice being in 
the form of a diamond or one with parallel sides, preserves 
the same shape for all degrees of opening, and is found to 
possess a practically constant coefficient of discharge. 

It is well known that the difference of pressure recorded 
in a Venturi tube varies as the square of the velocity of 
the water flowing along the main in which it is placed, 
therefore the difference of level in the two cylinders, B 
and (J, varies in the same ratio. The plungers, F and G, 
rise and fall with these changes of level, and they in their 
turn rotate the cylindrical tank, the orifice of which thus 
becomes immersed at a depth below the surface of the 
solution in the cylindrical tank, depending upon the angle 
of rotation. Further, tho flow of 


SOLUTION OF REAGENT 



solution through this orifice varies as 
the square root of tho depth of its sub¬ 
mersion, consequently for any varia¬ 
tion of flow in the water main a similar 
variation takes place in the flow of 
the reagent into the mains, and the 
percentage of chemical added con¬ 
tinues constant. 

Theoretically, therefore, the action 
of tho apparatus would be perfect if 
it were possible to avoid certain errors 
connected with the Venturi effect, 
and also with the passage of tho 
chemical through tho orifice; yet 
these are bo nearly eliminated that 
the practical error undor extreme 
conditions of working, does not exceed 
1§ per cent. 

The following aro the results of 
tests made upon a large apparatus 
constructed substantially as shown 
in Figure 1, and which has been in 
constant service for a considerable 
period: —■ 

Table 1. 

Gallons per hour. 

Water 

640 
1820 
1820 
2390 

The first column indicates tho flow 
of water in the main. The seoond the 
chemical added. The third the ratio 




Fig, 1. 
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As a rule it is advisable to use a standard solution of 
reagent, and to give a practical example of the working 
of tne apparatus just described, a case may be cited where 
the flow in the main varies from nothing up to 1,000 gallons 
per hour, and requires to have 7 grains of alumino ferric 
salt added to each gallon. In this case the Venturi tube 
will be 4 inches diameter, narrowing to 2 inches in the 
throat. The difference of level in the two cylinders B and C, 
when 1,000 gallons per hour iB passing, will be about 2 feet, 
whioh will impose a head of about 12 inches upon the 
orifice J in the cylindrical tank. 

The strength of the solution might for simplicity be 
1 of alumino-ferric salt to 70 of water, or 1,000 grains to 
the gallon. If therefore 7 gallons of the solution is added 
to each 1,000 gallons passing through the mains, the 
required treatment is effected. 

The diameter of the orifice J in this case will be about 
3 /32nds of an inch in diameter. 

At the Water Works of Rosario above mentioned where 
two Tiltomoters are being installed, the method omployed 
for determining the percentage of chemical to be added 
to a water, such as that of tho River Plate, is by ascer¬ 
taining the degree of turbidity by the usual method of 
viewing an object through a column of water, and measuring 
the length of tho column when it becomes invisible. A 
scale is then prepared which enables the attendant to sot tho 
orifice, after which the variation of the flow is taken charge 
of by the apparatus, automatically. Should tho river 
water become more or less turbid, then the orifice is 
again adjusted in a similar manner. The volume of 
chemical passing through tho Tiltomctor is indicated by tho 
pointer on the side of tho cylindrical tank. 



Having described the principle and the operation of 
the “ Tiltometer, ” several of which are in operation and 
working entirely satisfactorily, the “ High Pressure 
Chemioal Injeotor ” will now be explained. 

In view of mechanical filtration now being adopted 
very largely, and with it the chemical treatment of the 
crude water being found advisable, the injection of the 
chemical into the water mains under pressure has been 
found necessary. As the result of numerous investigations 
and experiments the apparatus which will now be described 
has beon found to yield satisfactory results. 

Figure 2 shows a sectional elevation of this apparatus. 
The motive power of the “ High Pressure Chemical 
Injector ” is, as in tho “ Tiltometer,” derived from the 
difference between the actual pressure in the water mam 
and that in the throat of a Venturi tube inserted therein. 
This is tho best method of obtaining tho required difference 
of pressure, as it involves the least possible loss of head 
in tho mains. 

The injeoting apparatus consists of two cylinders of 
equal diamotor, in which solid pistons slightly heavier than 
the fluid they displace, and having wide circumferential 
grooves, move quite freely; that marked A being 
termed the working oylindor, whilst that marked B he 
secondary cylinder. Below the working cylinder arc 
situated tho controlling valve gear and valves for the 
admission and release of the actuating fluid, to and from 
both cylinders. These consist of a telcscopio rod ID 
attached to the lower end of the piston in tne working 
cylinder. The lower extremity of this rod is attached 
to a fork which engages tho valve spindle 11, and by 
means of adjustable tapi>ets on it moves the slide valve (1) 
each time the piston completes its stroke in either direction. 
This valve then admits tho pressure of the mains alter¬ 
nately to either end of the cylindrical valve (2, 2) and 
also simultaneously exhausts it from the opposite end. 
At both ends of thiB cylindrical valve are cup leathers 
for preventing leakage occurring past the ends of the 
valve. In tne cylindrical valve, between the cup 
leathers, are tho necessary ports for admitting the working 
fluid to both cylinders A and B alternately and releasing 
it from them. Below the secondary oylindor B is an 
inlet valve kopt open by means of a spiral spring 16 until 
forcibly closed by contact with a projection on the lower 
ond of the piston, on the completion of its downward 
stroke. Above each oylindor is an upper valve box, each 
containing an inlet and outlet valve wnich oonsist of thin 
flat discs of pure soft rubber. Between the upper valve 
boxes and also the lower valvo boxes and the two cylinders 
arc provided glass cylinders (8, 8) which are useful for 
enabling the attendant to observe the important working 
parts of tho apparatus. * .. 

The standard solution of ohemioal to be injeeted is 
stored in a tank situated some ton feet above the apparatus, 
and a pipe connoots it with the inlet valves of the upper 
valvo boxes. Tho inlet pipe for the high pressure water 
connects tho main with tne back of the cylindrical valve 
and the delivery pipe connoots the outlet valves of the 
upper valve boxes with the throat of the Venturi tube. 
Upon this last-mentioned pipe is the valve (18) of special 
construction, the orifice of whioh is diamond shaped, whioh, 
as already stated, ensures its preserving the same form 
at all stages of opening, so as to maintain a praotioally 
constant coefficient of flow for all openings. 

It should bo explained that it is obviously impossible 
to oxhibit in this room tho injector forcing chemioal into 
a water main. In order, however, to produoe a similar 
effeot, an additional valve is fixed on the outlet pipe beyond 
the regulating valve. By more or less closing this valve 
the throat pressure of tho main is imitated. The chemioal 
after it passes through the small Venturi is then returned 
to the chemical tank, and for exhibition the notion of the 
injector is therefore continuous. 

In order to prevent any depoait ooonrring in tho passages 
and ohambers, care is taken that still liquid shall not exist 
at any point. A vortex action is therefore maintained in 
the chambers by the in and out flow of the chemioal, 
whioh has proved to be quite effectual. 


IIS. k. 
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Action of the apparatus. 

The action of the apparatus is as follows s—The pistons 
A and B being at the lower end of their respective strokes, 
and the upper valve boxes full of chemical, the 
working fluid is admitted to the apparatus, and the 
cylindrical valve then allowB it to flow to the under side 
of piston A. This piston immediately commences to rise, 
injecting the chemical above, and continuing to do so 
until it reaches the end of its upward stroke. At this 
oint the rod (10) moves the valve (1) which admits the 
igh pressure water to the lower end of the cylindrical 
valve, which on rising onens the release port and allows 
the piston A to descent!. The same movement of-the 
cylindrical valve admits the working fluid to the lower 
end of cylinder B, the piston in which immediately com¬ 
mences to rise, injecting the chemical at the same rate as 
was previously done by piston A, and continues the 
process of injection. 

The upward movement of piston B only continues until 
piston A has completed its downward stroke, and is ready 
to recommence the operation of injection. The cylindrical 
valve is then moved downwards and piston A again rises, 
while piBton B moves downwards to the end of its stroke 
so as to be roady to take its place again when piston A has 
reached the top of its stroke. 

With this cycle of operations tho injection of the chemical, 
except during tho momentary shifting of the valyes, is 
constant. The stroke of piston A is thus always of 
constant length, but this is not the case with piston B, the 
stroke of which is of a variable length, depending upon 
the rapidity with which the Injector is working. 

An injector capable of injecting 40 gallons of chemical 
per hour against any pressure was exhibited at the meeting. 
Both cylinders were 3 inches diameter, and tho Btroke 
of piston A was 4 inchos, whilst that of B varied con¬ 
siderably, depending upon the time occupied by the 
return stroke of piston A. 


Table 2. 


Oponing 

of 

regulator. 

Venturi 
head ft. 

Quantity ol 
Water g.p.m. 
Sin. main 

4 to 1 ratio. 

Quantity of 
chemical 1 
Bp.m. 
weighed. 

ill 

in. 

per cent. 

| 

per cent. 


1 

81-8 

210 

0-033 

0-299 


25-7 

189 

0 533 

0-282 


21 8 

J 72 

0 500 

0-290 


179 

157 

0-450 

0 280 


15-2 

145 

0-419 

0-289 


7-88 

104 

0-390 

0-289 

j 

5-38 

86 

0-250 

0-291 


3-08 

72 

0-209 

0-291 


118 

40 

0 110 

0-275 


0-650 

30 

0-087 

0 289 

A ! 

320 

211 

0-600 

0-284 


23-4 

180 

0-533 

0-290 


18-8 

160 

0-450 

0-279 


11-5 

127 

0 303 

0-280 


5-64 

89 

0-250 

0-281 


2-23 

56 

0-155 

0-277 


0-58 

29 

U-075 

0-209 


331 

215 

0-403 

0-216 

26-7 

189 

0-380 

0-201 


151 

145 

0-300 

0-207 


10-8 

122 

0-243 

0 1J08 


5-78 

90 

0170 

0-189 


105 

88 

0-150 

0-196 

* 

32-0 

211 

0-260 

0126 


221 

178 

0-225 

0-128 


11-8 

186 

0163 

0-119 


4-46 

79 

0-100 

0-127 


! 0U2 

36 

0-045 

0-125 

A 

i 30-7 

200 

0-125 

0-061 

19-4 

104 

0-100 

0061 


9-45 

115 

0 063 

0055 


j 3-15 

00 

0-040 

0-081 


Careful tests were made with this injector, some of which 
are given in the above table. The first column indicates 
the amount that the regulating valve is open. The second 
is the Venturi pressure actuating the Injector. The third 
is the calculated flow of water through a main to produoe 


this Venturi pressure. The fourth is the quantity of chemi¬ 
cal passed by the Injector in gallons per minute as weighed. 
The fifth is the percentage ratio of the third and fourth 
columns. These figures indicate that the apparatus gives 
very accurate results over a tolerably wide range of flow 
through the main, which in the oase in question amounted 
to a ratio of 1 to 7. 

In order to adapt the High Pressure Chemical Injector 
to practical requirements, it was necessary to provide an 
easy method for indicating at any moment the quantity of 
chemical being injected in a given time. 

it was found advisable to make use of a small Venturi 
tube for this purpose, and in Plate III., which is an illus¬ 
tration of the apparatus exhibited, a Venturi tube is 
attached on tho right hand side, with the requisite mano¬ 
meter above it. It will be observed that there is a difference 
in the height of the columns, indicating that a current of 
the chemical is passing through tho tube, and by reference 
to the discharge diagram of this Venturi tube, tho flow 
at any time can be ascertained. 

On the opposite side of tho Injector iB another mano¬ 
meter, tho columns of which are attached, one to tho 
water main, and tho other to the throat, of tho Venturi 
tube inserted in it. The difference of the height of those 
columns when referred to tho discharge diagram of this 
Venturi tube, gives the flow through the main. By com¬ 
paring the readings from these two manometers the 
percentage of chemical introduced into the water to bo 
treated is at once ascertained. Should the required per¬ 
centage not be eorreot, then by « slight adjustment of 
the regulating valve on the outlet from tho injector, the 
necessary alteration may bo made, which then continues 
constant, although the flow in the main varies. 

The following diagrams a, b, c, d, k, indicate the relative 
movements of the water in tho main and the chemical 
discharged by the Injoctor. The parabolic curve in each 
is that universally used for ascertaining the flow through 
a main in which a Venturi tube is inserted, whon the 
Venturi head is observed on the Manometer on the left 
hand side of tho Injector. The tube selected for considera¬ 
tion iB one of 3 inches diameter with a throat ratio of 
4 to 1. The small circles which form a curve, which prac¬ 
tically coincides with this curve, are those of the flow of 
the chemical as indicated by tho Venturi head in the 
manometer, on tho right hand side; the observations on 
both manometers being takon simultaneously. Both 
curves practically coincide, showing that the apparatus 
works with great accuracy. 


OpOomQ of HmfiutatmC Votro - Y* ► 1*1 ^ 
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Venturi tube in it produce* the respective heads on the 
manometer. The lower line in the same manner indicates 
the flow of chemical through the small Venturi tube at the 
various heads shown on its manometer. The horizontal 
straight line shows the mean percent ige of ahemical it is 
desired to inject into the main, and the circles along it 
indicate the actual observed results, whioh very nearly 
coincide with it. 

OptmnQ of RtQuloltn& Volt* * Jte * U3 


Diagram B. 


Further the measurement of the discharge of ohemioals is 
by a Venturi tube, the head of whioh varies as the square 
of the flow. Consequently if there was no mechanical 
friotion in the apparatus, it should give practically perfect 
results, as was tne case with the “ 'Kltometer.” (The only 
disturbing influence is any meohanioal friction, whioh, 
owing to tho special construction of the apparatus, is 
reduoed to almost nothing, whioh is proved by the foot 


Opening of Rt&uIoUhQ ifcAtt'fo " V % 




Opt rung 0 /RtQufatinQ Votvr — Vfc- -4A| A 



The results of the tests given in the table, and also 
those indicated in the diagrams, prove that the apparatus 
ives very accurate results when working with a range of 
ow in the main of 1—7, and a variation of percentage 
of chemical of 1— 6 , but should greater ranges be required, 
special arrangements oan be made. 

The reason for the accuracy of these results being 
obtained oan be easily explained. The Venturi head in 
the water main varies as the square of the flow, further the 
fluid friotion through the passages of the injector and the 
regulating valve also vary as the square of the flow. 


■Opti+nQ of FtOu/ohnj Ib/v* - Ms - it*** 



that the Injeotor will work with a water pressure of lees 
than } an inoh of merourv. 

The pistons are quite loose fits in the cylinders, and 
are slightly heavier than the fluid they displace. There 
is, therefore, a small leak of water past them, which is in 
an upward direction, exoept at the conclusion of the 
downward stroke, when at the moment of reversing the 
valves, it is a leak of chemieal in a downward direction. 
To prevent any passage of the upper liquid into the lower 
due to these leaks the piston is provided with deep cir¬ 
cumferential groove* in whioh the fluid due to leakage in 
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a downward direction is stored and is returned by the 
similar leakage in tho upward direction, consequently there 
is no loss of ohemical. 

The movement of the cylindrical valve which controls 
the movement of the pistons is worked entirely by the 
pressure of the mains, and not by the Venturi head. Con¬ 
sequently it does not interfere with the accurate working of 
the apparatus. 

The apparatus exhibited gave aocurato results with a 
variation of flow in tho main up to 1 to 7. There are 
instances, howover, in water supplies whore the variation 
reaches 1 to 30, and the following device can bo adopted 
to meet this requirement. 

Figure 3 shows a Venturi tub- specially constructed, 
having a rectangular metal box A, termed the Shuttle Box 
inserted where the throat is usually situated. Within this 
box is fitted a moveable sliding piece termed the Shuttle 
(B), in which there are two cylindrical passages or throats, 
tho ends of both of which arc of the same diameter as 
the Venturi tubes leading away from it on either side. 
One of these throats is of the same diameter throughout, 
and the Bocond is contracted in the middle. 

If the flow of the water through the main is small then 
the small throat is used, while when it increases to a 
definite amount the larger throat iB called into operation. 
This is effected by releasing tho water pressure from tho 
outer end of one cylinder (0), or the other (Cj), the internal 
pressure against both pistons being equal. Assuming 
that the smaller throat is in operation, and the flow in the 
main increases, which in turn produces a Venturi head 
as between the main and tho shuttle box, the pressure 
flows along pipe I under piston D, which is quite a loose 
fit, and is weighted to any desired amount, preferably 
equivalent to a Venturi head of 30 feet of water. When 
this pressure is reached the piston rises and moves the 
slide valve E, releasing the high pressure water from tho 
end of the cylinder by means of the pipe 2. Ab soon as the 
flow in the mains falls to tho same above mentioned limit, 
the piston D falls, and the small throat is again brought into 
service. The shuttle as it moves to and fro slides upon 
tho flat surface of the box in which thero iB a port connecting 
either with the wide or narrow throats, whichever is in 
operation at the time. This port is connected by a pipe 
with the outlet ports of the Injector. 


As tho admission of chemical to the main is much larger 
when the large throat is in use than when tho small one 
is in service, it is necessary that the operation of ohanging 
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the throats shall also simultaneously change the regulating 
valve (Fig. 4). This is done by means of cylinder, F, into 
either end of whioh the high pressure 
water is admitted at the same time as 
to 0 or 0,. The tappets, G, give the 
necessary adjustments to regulate the 
percentage of chemical, and when these 
are set for any given percentage the 
remainder of the operations are 
effected entirely automatically, fol¬ 
lowing the variations in the flow 
through the main. 

In the apparatus exhibited the 
chemical is milk of lime, composed of 
whiting 1, water 20, and this has no 
corrosive action on the brass of whioh 
the injector is made. If, however, 
the ohemical be of a oorroaive nature 
then the parte exposed to it are made 
of vulcanite or one of the non oorrosive 
alloys. 

8pecial attention has been devoted 
to producing an injector whioh, whilst 
possessing extreme accuracy, is reli¬ 
able in its action, is not snbjeot to wear 
and tear, and above all ia not oostly 
to manufacture. It is believed that 
the apparatus exhibited poeaenea all 
these qualifications, and oan be em¬ 
ployed for all purpose* where it la 
required to mix one fluid with another 
in definite and constant proportions. 

Note .—Should any further informa¬ 
tion be required beyond that con¬ 
tained in the paper, it oan be obtained 
by application to The Stereophague 
Pomp and Engineering Co., Ltd., TO, 
Victoria Street, London, 8.W. 
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THE APPLICATION OF JETS FOR MIXING 
PURPOSES. 

BY OSKAR NAGEL, PH.D. 

Jefyappliancos consist principally of two or more nozzlos 
of increasing diameter and so connected with oach other 
that the jet of gas or liquid passes from a narrow to a wider 
nozzle, whereby a vacuum is created, and the material that 
is to bo moved, is transported by the jet, which acts as 
motor. Such apparatus is easily handled, has no moving 
parts, and requires littlo repair, so that its low efficiency as a 
motor is not a drawback when used only for intermittent 
work. The injector, however, oooupies an exceptional 
position, since the heat energy of the steam is recovered by 
being returned to the boiler. 

Tho low efficiency of jet apparatus as “ transporters ” 
is caused by the fact that about 76 per cent, of the energy 
of tho jot is consumed in the whirl, which is formed at tho 
transit of the jet from one nozzle to the other. This whirl 
effects so intimate a mixture of tho motor jot with the 
medium to be moved, that it is a matter of surprise that 
jet appliances have not boon used as “ mixers,” rathor 
than “ transporters.” 

The chemical industry rather lacks mixing appliances for 
gases and liquids, and the jet apparatus is well worth 
consideration for certain operations. Ono of theso is tho 
chamber process of manufacturing sulphuric acid, ,whioh 
requires chambers of very largo dimensions in order to 
mix the gases thoroughly during their passage. Were it 
possible to introduce tho gascB as a perfect mixture into 
tho chamber, its dimensions could bo much reduced. 

Whilo this apparatus has been recommended for moving 
the gases through the chamber system, its effect as a 
mixing machine has been entirely overlooked. 

In order to use the jet blower as a mixer it must be 
connected with the system in a different way from what 
it would be if used for the transportation of gases. It is 
not enough to lead Bteam jots through tho wall of the 
chamber, nor to install a steam jet blower without housing 
into the pipe coming from tho Glover. With Buch an 
installation only a part of the gases would get incorporated 
into the whirl and a partial mixture only would take place. 
In order to effect a perfect mixture, the whole of tho gas 
must be forced through the nozzlos. This is accomplished 
by tightly connecting the gas pipe of the system, preferably 
that part which leads from the Glover to the first chamber, 
with the inlet opening of tho steam jot blower. 

In order to prevent the gasos from entering the chamber 
at too high a temperature it is advisable to enlarge the lower 
part of the casing of the steam jet blower. In the space 
so gained a tubular cooler is provided (for either air or 
water) in order to oool the gases to 66° C. The gasos 
travel from the Glover through the jet blower to a small 
chamber and from here through two reaction towers to the 
Gay Lussac. 

In order to increase the mixing effect of the apparatus 
as much as possible and to reduce the “ motor-effect ” of 
the jet it is best to have the gas delivered at the inlet 
opening of tho apparatus at atmospheric pressure, so that 
the function of tho jet blower is exclusively to mix the gases, 
the latter being delivered at the outlet of the apparatus at 
atmospheric pressure. By this mode of working the 
efficiency of the jet as a mixing machine reaches a maxi¬ 
mum, at whioh 20 cb.m, of air is drawn through tho 
nozzle by means of 1 kilo, of steam of 2 atmospheres. 

It is clear from these figures that in the chamber process 
less steam is needed for effecting the mixture of tho gaseB 
than is required for the reaction leading to tho formation 
of sulphuric acid. Tho pluB of steam necessary for the 
formation of the acid can either also be sent through the 
jet apparatus (in whioh oase tho apparatus would need to 
be correspondingly larger), the energy of tho plus steam 
being utilised for the increase of the draught in the cham¬ 
bers, or it may be injected directly into tho chamber by 
means of spray nozzles. 

Preliminary experiments show that for a plant in which 
3160 kilos, of sulphur are burnt per day, a chamber of a 
capacity of 860 cubic meters may be sufficient, if after 
the chamber two reaction towers are provided. The first 


tower should contain about 20 layers of 20 plates, the 
second about 30 layers of 12 plates each. 

While we are able to utilize the Bteam jet as a mixer in the 
chamber process, wo can with the samo convenience apply 
the liquid jet in the contact process. In this case sulphurio 
acid is used as “ motor ” liquid, while trioxide is the 
material to be drawn into the whirl. By using a water jot 
condenser very satisfactory results are obtained in this 
process of absorption and also in other processes of similar 
nature. 

An effect in many respects similar to that of jot apparatus 
is obtained by spray nozzlos, sinoe the spray, in forming 
a hollow cone, creates a vacuum in the direction of its 
motion. On the other hand the spray is also a mixing 
machine and adapted to effect absorption of large volumes 
of gases with small volumes of liquids. For this purpose the 
spray nozzle must be enclosed in a suitable cover in order to 
force every particle of the gas through the hollow cone of the 
sprayed liquid. 


Meeting held at Burlington House, on Monday , May 4 th 
1914. 


MR. W. F. REID IN THE CHAIR. 


A REACTION OF TETRANTTIIOMETHANE. 

BY 1’ROF. W. R. HODOKINSON AND CAI*T. F. H. J. HOARE. 

Some time ago (Chem. Soc. Trans., 1910, 2099) an easy 
method of formation of tetranitromethane from acetic 
anhydride was described by F. 1). Chattaway. 

A small quantity was given to mo by the author for trial if 
if could be employed for a particular technical purpose. 
Incidentally it was found that in alcoholic-ammoniacal 
solution certain metals—as copper and nickel—caused a 
somewhat vigorous action with subsequent separation of a 
crystalline substance, whilst other metals, as iron and 
aluminium, were under tho same conditions quite inert. 
After a number of experiments it was observed that only 
those metals were active which form amides or amino¬ 
like compounds, as copper, zinc, cadmium and nickel, 
directly on contact with air, ammonia and water. 

Totranitromethane is freely soluble in alcohol and 
aoetone. Those solutions do not act upon metals until 
ammonia is added. A yellow oolouration then develops, 
the temperature rises, and there is a slight evolution of gas 
(nitrogen, carbon dioxide). 

As the action on copper was observed only to beoome 
vigorous after a small quantity of the blue cupramine 
compound had formed, a cuprAmino solution was added 
to an alcoholio solution of tetranitromethane. Crystals 
formed almost immediately. Analysis of those showed 
them to be identical in composition with those formed 
from the metal in an ammoniacal-alcoholic solution of 
tetranitromethano. 

Similar results were obtained with nickel, zinc and 
cadmium-amine-solutions, and later it was found that 
tho samo compounds were also produced by adding an 
ammonuim (double) salt, such as nickel-ammonium nitrate, 
to the tetranitromethane solution. 

These compounds crystallised well from hot absolute 
alcohol or acetone but hydrolysod somewhat rapidly on 
heating with water. The result of the hydrolysis of the 
nickel compound led to tho observation that when tetra¬ 
nitromethane is dissolved in alcoholio ammonia some nitro- 
formamine, C(NO,) 3 NH„ results, alcohol at the same time 
becoming oxidised. Analysis for nitrogen by combustion 
in vacuum tube gave N, 33-7 and 33-6; calculated for 
CfNO^NH,, 33*7 per cent. 

Crystallised from ammoniacal alcoholio, solutions 
the nickel salt appears to have tho composition, 
[C(N0 1 )jNH] t Ni.3NH s .H l O. 

Analysis: Nickel—mean of 3 analyses, 12 7 ; nitrogen, 
34-4 and 34-8. Calculated, Ni 12-9; N, 34-6 per oent. 

Copper salt [C(NO,),NH] # Cu.3NH s .II,O. Found, Cu 13*4 
per cent.; N, 81*03 per oent. Calculated, Cu 13*07 per 
oent.; N, 30*94 per oent. The silver salt prepared from 
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ammonio silver nitrate in a similar manner to the others 

f ave on analysissilver, 36-18 and 36 - 35 ; nitrogen, 
5-65 and 25-63 dot oent. Calculated for 

(C(EO|)|NHAg)3NH a , Ag 35 - 9 , N, 25-7 per oent. 
Molecular weight determination (boiling point) in aootone 
-save results distinctly confirmatory of the above formula, 
but ammonia seems to be split off from these compounds by 
long heating in acetone or aloohol. All these substances 
explode or burn rapidly when heated and arc also sensitive 
when dry to percussion or friction. 

Beyond the analyses and ebuliioscopic molocular weight 
determination, no proof of the above formula is at present 
put forward. 


Manchester Section. 


Meeting held at the Grand Hotel on Friday , April 3rd, 1914. 


ME. J. IT. II08KASON IN THE CHAIR. 


EXPERIMENTS ON THE OXIDATION OF SEWAGE 
WITHOUT THE AID OF FILTERS. 

BY EDWARD ARDERN, M.SC., AND WILLIAM T. LOCKETT, M.SC. 

It has long been known that if sewage be exposed to the 
air for a sufficient period of time, the organic contents arc 
gradually oxidised, with tho formation of a dejKisit of so- 
callod “ humus ” and tho final production of nitrate from 
the ammonium salts and the nitrogenous organic matter. 

This purification change of which tho course of tho re¬ 
action has been so carefully studied and thoroughly 
worked out by Adoney in his researches on behalf of tho 
Royal Commission on Sewage Disposal, takes place, how¬ 
ever, comparatively slowly, and even if aided by direct 
aeration, by no means becomes a practical method of sewage 
purification. 

Numerous investigators have from time to time en¬ 
deavoured to utilise aeration methods in tho practical 
solution of the sewage problem, but until quite recently 
without any reasonable amount of success. 

Among the earlier investigations may bo mentioned 
those of Dupre and Dibdin 1 on the aeration of London 
Sewage, and those of the Massachusetts State Board of 
Health relating to the use of aeration in the filtration of 
sewage through gravel and sand filters. Dr. Drown, 2 
chemist to this Board, concluded from the results of a series 
of experiments, that the oxidation of organic matter in 
water was not hastened by vigorous agitation with air. 

Waring 3 of the United States was one of the first to 
apply aeration methods in tho purification of sewage on a 
working Beale. 

In 1886 Hartland patented an aeration ohamber for the 
purification of sewage or tank effluent, which Kaye Parry* 
employed in experiments undertaken in 1887, while 
in 1892 Lowcook conducted experiments on the aeration 
of filter beds by a forced air supply. 

In the latter year Mason ana Hine 5 published the 
results of a research on the aeration of mixture of sewage 
and water in which they concluded that aeration had but 
little oxidation effect on the sewage. 

In 1897 Fowler 6 investigated tho effeofc of aeration, on 
the effluent resulting from the chemioal precipitation of 
Manchester Bewage, without any very tangible result* 
being obtained, at any rate so far as the total amount of 
oxidation was concerned. 

It would thus appear that the results of the earlier 
investigations on the subjeot of aeration of sewage, indi- 


1 Report to Royal Commission on the Metropolitan Sewage 

Disposal, 1884, Vol. 2. . .. ^ _ _ 

» Clark and Adams, Engineering Record, February 7th, 1914, 

^MUfter and Baker, 1894, Sewage Disposal In the United 
.'States, p. MB. 

• Trans, Inst. C.R. Ireland, Vol XX., 1888. 

• Jocun. A met. Ghent. Soc., Vol. 14, p. 7. 

• Annual Report, 1897, Rivers Dept., Manchester Corporation. 


cated that aeration per »e could not be considered as a 
practicable adjunct in the process of sewage purification. 

Reoontly, however, the subject has been reopened by the 
work of Black and Phelps, Clark, Gage and Adams, and 
Fowler and Mumford. * 

In dealing with the question of the pollution of Qe New 
York Harbour, Blaok and Phelps 7 studied the possi¬ 
bilities of the application of aeration to the treatment 
of sewage. 

Their experiments dealt with the aeration of both 
fresh and. partially septicisod sewage, in various types of 
tanka and it was shown that under oertain conditions it 
was possible by means of a reasonable amount of aeration 
to remove the more readily putresoible matters from the 
sewage and thereby to a oertain extent increase its stability. 

Black and Phelps were so far convinced of the practic¬ 
ability of such methods of treatment of sewage, as to 
recommend that tho sowago from a oertain section of the 
New York area should be doalt with on these lines, prior 
to discharge into the waters of the harbdur. 

In the Annual Report of the Massachusetts State 
Board of Health for the year 1912, published at the end 
of 1913, is described an investigation by Clark and De M. 
Gage on tho possibilities of tho use of aeration for pre¬ 
liminary treatment of sewage prior to filtration. They 
found that simple aeration of Bewago for 24 hours reduced 
the free and albuminoid ammonia to some extent and that 
with sewage which was both aerated and seedod with 
green growths— Protococcw and Scenedeemus —the 
albuminoid ammonia was oven more noticeably reduced. 
Later it was found that appreciable nitrification was 
obtained within 24 hours in tho aerated sowago containing 
the green growths. 

Subsequently Clark and Gage found that aeration for a 
much shorter period, in a tank containing slabs of Blate 
about one inen apart, covered with a compaot brown 
growth of sowage matters, was sufficient to coagulate the 
sewage colloids, and thus to produce a well clarified non- 
nitrifled effluent capable of satisfactory filtration at 
several times the normal rate. 

Later Fowler and Mumford 8 carried out experiments 
on the action in the presence of air, of an organism 
designated “ M7 ” (isolated by Mumford from ponds 
reooiving water discharged from a colliery) on sowage 
containing a oertain proportion of iron salts. 

This organism has tne property of precipitating the 
iron as ferric hydroxide from solutions of iron Balts. 

In the paper referred to, it is stated that sowage (in 
presence of a oertain quantity of iron salt*) inoculated 
with this organism, can bo thoroughly clarified by six 
hours aeration. The resultant effluent after settlement 
of tho separated organic colloids, was quito clear and 
practically free from colloids. It is further stated that 
although tho ordinary methods of analysis failed to reveal 
the extent of tho ohange effected by tho abovo treatment, 
the effluent after aeration was always non-putrefactivs on 
incubation, and could be readily oxidised and nitrified by 
filtration at a high rate. 

In quito a recent publication Clark and Adams® give 
the results obtained during 12 months operation of the 
specially constructed tank used in their earlier experi¬ 
ments previously referred to. 

It is Bhown that a rather better ooagulation of the organio 
colloids and purification of the sewage generally, can be 
obtained by means of aeration for a period of nve hours, 
undor tho conditions of experiment, than is obtained by 
efficient chemical preoipitation, and at a considerably 
reduoed oost. 

The effluent resulting from the aeration treatment was 
applied to trickling filters 10 feet deep, at rates varying 
from 8 to 10 million gallons per acre per day, with the 
production of a well-nitrified and thoroughly stable filtrate. 

In oonneotion with the experiments carried out by 
Clark and his oolleagues, it should be mentioned that the 
sewage treated was considerably more dilute than the 


» Maas Inst, of Technology. Contributions from the Sanitary 
Research laboratory, VoL TO., Boston, Massachusetts, 1011. 
s /ouraal of Roy. Ban. Inst., November, 1918. 

• Engineering Record, February 7th, 1914, p. lfift. 
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majority of English sewages, 
following average analytical 
paper quoted. 


Oxygen o.onHumed . 

Free and aallne ammonia 
Aburainold ammonia ... 


as will be seen from the j 

returns taken from the j 

Parts per i 

100,000. 

. 3-52 

. 302 i 

..;. 0-57 


algal growth. Dr. Fowler suggested that new work 
might with advantage be carried out on somewhat similar¬ 
lines. 

Acting on this suggestion, further investigations with, 
regard to the subject of aeration of sewage, were under¬ 
taken by the authors. 

An account of the results whioh havo so far accumulated 


The researches of Clark, Gage, and Adams, and of 
Fowler and Mumford, show a marked advance on previous 
work, but it will be seen that in the case of the former 
investigators the idea of surface contact is retained, as 
evidenced by the constniction of the aeration tank, and 
that in order to produce a nitrified and stable effluent, 
further treatment in filters is still required. 

With regard to the method of treatment suggested by 
Fowler and Mumford, while the clarification is effected 
in tho absence of surface oontacts, the questions of inocula¬ 
tion and the addition of iron salts are introduced and the 
provision of filters for the rapid treatment of the clarified 
effluent remains. 

In a previous communication to this section of the 
Society 10 in regard to the effect of the waste liquor from 
sulphate of ammonia plants on the oxidation of sewage, 
the present authors, in conjunction with T)r. Fowler, gave 
some results of the direct aeration of Bcwage. 

It was noted that while some coagulation of the colloid 
matter took plitce in the course of twenty-four'hours 
aeration, a period of several weeks elapsed before nitrifica¬ 
tion was complete. 


is given in the following paragraphs. 

1'reliminaTtj experiments. 

In a series of preliminary experiments, Bamples of 
Manchester raw sewage, contained in bottles of 80 ox. 
capacity, were aerated until complete nitrification ensued ; 
the aeration being effected by drawing air through the 
sewage by means of an ordinary filter pump. 

In the oaso of the first experiment, about five weeks’ 
continuous aeration was required in order to obtain 
complete nitrification, as had been previously observed 
At the end of this period the clear oxidised liquid was 
removed hv decantation, and a further sample of raw 
sewage aerated in contact with the original deposited 
matter, until the sewage was again completely nitrified. 

This method of treatment was repeated a number 
of times with the retention in each case of the deposited 
solids. 

ft was found that as the amount of the deposited 
matter increased, the time required for each succeeding 
oxidation gradually diminished until eventually it was- 



In November, 1912, Dr. Fowler visited the States in 
connection with the question of the pollution of the New 
York Harbour. Shortly after his return he described to 
the authors a laboratory experiment which he had seen m 
progress at the Lawrenoe Experiment Station, Massa¬ 
chusetts, which evidently referred to the earlier work of 
Clark and his oolleagues on the aeration of sewage in the 
presence of green organisms, as the bottle in which the 
sewage was aerated was coated inside with strands of 


i° This Journal, No. 10, Vol. XXXI., 1912, 


possible to completely oxidise a fresh sample of crude- 
sewage within twenty-four hours. 

For reference purposes and failing a better term, the 
deposited solids resulting from tho complete oxidation of 
sewago havo been designated “ activated sludge.” 
Reference to its general ohoraoteristios, chemioal composi¬ 
tion and biologioal contents will be made later. 

As a result of these preliminary experiments the follow- 
mg observations may be made 
(a) In order that the final nitrification ohango may 
prooeed without hindranoe, it is necessary that the- 
alkalinity or basicity of the sewage should be rather more 
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than equal to the nitric acid resulting from nitrification of 
the ammonium salts. In some cases it has consequently 
been found necessary to add a small quantity of alka l i 
prior to complote nitrifioation. 

(6) It is essential that the activated sludge should 
be kept in intimate contact with the sewage during 
aeration. 

This point is illustrated by an experiment, the results of 
which aro given in Table 1 from which it will bo seen that 
while the initial effect on the oxidisablo matters as 
measured by the oxygen absorption test, is not materially 
affected, on further aeration a markod improvement is 
shown in the case where the activated sludge is kept in 
intimate contact with the sewage, than where such ! 
conditions do not obtain. Further, in regard to the 
amount of nitrification very much greater differences are 
to be observed. This is of considerable importance, as it | 
will be seen from later experiments that the maintenance , 
of the activity of the sludge is considerably influenced 
by the extent to which the oxidation is carried. I 

(r) That the relation of the volume of tho activated 
sludge to the volume of sewage treated is of importance, 
more especially in regard to tho rate of nitrification. 

This fatter point is clearly shown by the results of an 
exj>eriment which wus actually carried out much later on 
in the course of this investigation and which arc given on 
Table la (p. 526) and plotted in Figure 1. j 

It will be seen from this table and diagram that while ; 
apart from the dilution effect, the reduction in the amount ; 
of oxidisable matter is not seriously affected by the varying ! 
proportions of activated sludge, the amount and rate of 1 
nitrification are influenced in a marked degree. 

Oxidation of Maw he frier *eii'uge. ! 

Once having accumulated a sufficient volume of i 
activated sludge in the manner previously described, a j 
series of determinations wore made of the effect of 
aeration in contact with the sludge, of various samples of | 
the Manchester sewage received at Davyhulme. 

In general a proportion of one volume of activated 
sludge to four volumes of sewage was taken, although m the 
earlier experiments h much smaller proportion of sludge 
was employed. 

A number of typical results are recorded in Tabic 2. 

In each of the exjK>riments quoted the samples of sewage 
taken are twenty-four hours average samples. 

Reference to tnis table will show that an extraordinarily : 
high degree of purification can be obtained within a j 
reasonable period of time by aeration in contact with I 
the activated sludge. | 

On tho average, aeration under the conditions of j 
experiment for a period of six hours, with subsequent 
settlement, is sufficient to obtain a percentage purification 
us measured by the four hours Oxygen Absorption and 
Albuminoid Ammonia Tests, quite equal to that yielded 
by efficient bacterial filters. Jn all cases the resultant 
effluent is non-putrefactive on incubation. 

The amount of nitrification obtained during this period 
do {tends to a certain extent on the concentration or 
strength of tho sewage dealt with. In several instances, 
when treating wet weather sewage, six hours’ aeration has 
been found sufficient to completely oxidise the ammonia 
present (see Table 2, Expt. No. 30). With average strength 
Manchester sewage the fret; and saline ammonia content 
is entirely removed in from 10 to 18 hours’ aeration. 

It should be mentioned that all the experiments have 
boon worked on the fill and draw method, and it may be 
reasonably anticipated that equally good results would bo 
obtained with a less aeration {>eriod, when working on a 
continuous flow system. 

Outdoor experiments aro being commenced in which a I 
continuous flow of a mixture of sewage and activated j 
sludge will be passed through an aeration chamber. | 

Course of reaction. 

In all cases it has been noted that there is a rapid 
initial effect on the oxidisable matters both colloidal, etc., 
and crystalloidal, with the production in a period of about 
three hours of a well-clarified effluent. 

The later stages of the aeration are largely confined to 
the nitrification of the ammonium compounds. 


In order to clearly illustrate this oourse of the reaction 
the results of an early experiment (see Table 2, p. 527, Exp. 
14) are quoted, in whiob a small proportion only of 
activated sludge was employed, as in the later experiments 
with an increased proportion of sludge the first change 
occurs rapidly and consequently nitrification is established 
so early as to partially mask the oourse of the reaction. 

The results of this experiment are plotted in Fig. 2 
from which it will he semi that the purification change 
follows on the lines demonstrated by Adonoy. 

In view, of this fact it was thought of interest to 
endeavour to Bcctionise the purification process iuto (a) a 


Course of Reaction 

Experiment N?H. 


. AmusmOmihm St«*u „ 
4Mms Omqck Aisr e 80 
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Albuminoid NM, 71 
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carbonaceous fermentation and (6) a nitrification process, 
with the idea of comparing the results with those obtained 
by the orginal method of working. 

A ttempt to sctlionixt the oxidation process. 

For the purpose of this experiment a partially activated 
sludge was taken, which while it was capable of effecting 
the first change, t\r., the removal of tho oxidisable matter 
did not actively promote nitrification. 

Throe large bottles were used. 

(1) Containing a certain volume of this partially activated 
sludgo (a sludge)* 

(2) (ft sludge) and (3) (a/? sludge) Containing a similar 
volume of tfvorooghly activated sludgo which had bees 
proved capable of vigorously promoting nitrification. 

The experiment was carried out in tho following manner. 
Equal volumes of the same sample of sewage wore intro¬ 
duced into bottles Nos. 1 and 3 and aeration commenced. 
At the end of two hours’ aeration the contents of bottle 
No. 1 were allowed to settle for two hours and the 
supernatant liquor was decanted into bottle No. 2. 
Another sample of sewage was then added to buttle No. 1 
and aeration resumed. After a further two hours’ aeration 
the contents of each of the bottles were allowed to settle 
for two hours. 

In this manner an effluent was obtained from bottle 
No. 2 which bad received two hours’ aeration in contact 
with the partially activated (a) sludgo and a further two 
hours’ aeration in contact with activoly nitrifying {p) 
sludge, and from bottle No. 3 an effluent which had lx*a 
aerated for six hours in contact with thoroughly activated 
(o p) sludge. 

This method of operation was repeated as often as was 
reasonably jiracticable within the twenty-four hours, with 
the result that the partially activated sludge and nitrifying 
sludge (bottles No* 1 and 2) dealt with three volumes ca 
sewage each working day, as compared with the two 
volumes treated by the thoroughly activated sludge. 

The results obtained daring the course of this experiment 
are given in Table 3 (p. 528). 

Reference to this table will show that there was no very 
material difference in the effluents yielded by the twe 
methods of working. 

At the some time it wiB he seen that the results with 
the ordinary activated dodge show a marked deterioratioa 
as compared with those previously obtained, particularly 
in regard to the amount of nitrification. 

o 2 
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Effect of l: Intimate ” Contact. 
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Table VII. 
Effect of Temperature. 
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TablA VIII. 

Oxidation of Various Sewages* 
Moss Side Sewage. 
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In the absenoe of any other altered factor this decreased 
efficiency might reasonably have been ascribed to the 
fact that while in the previous experiments any particular 
sample of sewage was always aerated in contact with the 
activated sludge for from 20 to 24 hours to ensure oomplete 
nitrification, in the present case, at the end of first six 
hours’ aeration the purified liquor was replaced with a 
further sample of sewage. 

Unfortunately, however, during the course of this series 
of experiments, low temperatures were experienced, 
not only with the sewage dealt with, but also in the 
laboratory, owing to trouble with the heating apparatus. 

It was thus impossible to say to what extent, if any, 
either of these two factors influenced the results obtained, 
and instead of continuing sectioniscd expriments on these 
lines, attention was diverted to the study of the questions 
involved. 

Before leaving this part of the subject it may be stated 
that while the above experiment failed to determine the 
possibilities of seotionising the oxidation prooess the 
matter has not been lost sight of, and it is the intention 
of the authors to return to this question at an early date. 

Maintenance of Sludge Activity. 

In order to determine how far the purification effect 
of the activated sludge was influenced by not carrying the 
oxidation process to complete nitrification the following 
experiment was carried out. 

Activated sludge of known efficiency was divided into 
four equal volumes and placed into sc prate bottles, viz., 
A. B. 0. and D. each of four litres capacity and containing 
a sample of the same sewago. 

The following procedure was then adopted :— 

Bottle A. —Sewage aerated for six hours in contact 
with activated sludge, followed by two hours’ settlement, 
sample of purified effluent taken, remaining contents of 
bottic aerated for 14 to 10 hours longer. 

Bottle B. —Sewage aerated in contact with activated 
sludge for ten hours, sample taken at end of six hours. 

This operation was repeated twice during the twenty- 
four hours. 

Bottle 6’.-—Sewage aerated in contact with activated 
sludge for six hours, sample taken and purified effluent 
removed as in A. Sludge was then aerated for the 
remainder of the day. 

Bottle D.—Sewage aerated for six hours in contact 
with activated sludge, followed by two hours’ settlement 
and subsequent removal of purified effluent by decantation. 

This operation was repeated three times during the 
twenty-four hours. 

It will be seen that with similar aeration the sludge 
in bottle I). dealt with three volumes of sewage to two 
volumes in case of bottle B. and one volume in the case of 
bottle A., while the sludge in bottlo C. also only dealt 
with one volume of sewage, but the amount of air required 
for aeration was reduced by the fact that for from 14 to 
16 hours the sludge alone was aerated. 

A pries of results obtained during the course of this 
experiment arc given in Table 4 (p. A2fr). 

The results of the first experiment of this series 
(Expriment 54) are given in order to show that the 
activity of the sludge in each case was identical. As the 
experiment proceeded, while the oxidation effect as 
measured by the oxygen absorption test differed only 
slightly according to tne method of working, a marked 
difference was observed in the amount of nitrification. In 
the case of the sludge contained in Bottle A., which 
only dealt with one sample of sewage per day, the 
nitrification was maintained as in the first expriment, 
but in eph of the other methods of working the nitrification 
was seriously impaired, in fact almost inhibited. 

It was observed, however, that the sludge in Bottle C. 
after the removal of the oxidised effluent, had not been 
well aerated during the period of working. Accordingly 
means were adopted to improve this aeration. The 
results obtained during the second and third week’s 
working, of which typical examples are given (Experiments 
59—66) show that toe effect of this improved aeration was to 
maintain the activity of the sludge and consequently to 


yield similar results to those obtained when the whole 
of the sewage and sludge was aerated for 22 hours. 

It will be seen that the results obtained with the sludge 
contained in Bottle D. gradually deteriorate with the total 
inhibition of nitrification. In the case of the sludge in 
Bottle B. the falling off in its activity was not so marked, 
although the nitrification was considerably reduced. 

It is evident from the results of this expriment that 
the activity of the sludge is gradually diminished, when 
working on the fill and draw method, if it is called upon to 
treat further samples of crude sewage, prior to the oomplete 
nitrification of the previous sample dealt with. 

The results also show that this difficulty may be over¬ 
come by siraplo aeration of the sludge alone, until the free 
and saline ammonia content is removed. 

Influence of Temperature. 

In order to determine the influence of temperature on 
the oxidation process a series of experiments extending 
over several weeks were carried out on the aeration of 
Manchester sewage in contact with activated sludge at 
tern features varying from 5°—30° C. A number of 
typical results are given in Tables 5,6 and 7 (pp. 529—531). 

It should be mentioned that in all the experiments 
noted in this section of the work, the activated sludge 
ealt with one volume only of sewage per day. Samples 
were taken after three, six and nino hours’ aeration 
respectively and then aeration was resumed until the next 
dose of sewage was treated. 

It was found that the oxidation process could be main¬ 
tained within a fairly wide range of temperature. At 
temperatures constantly below 10° C. a very marked 
deterioration in the results was observed, especially with 
regard to the removal of the colloidal matters. Also 
nitrification was practically inhibited within a period of 
nino hours’ aeration. It is fairly evident that this effect 
would be accumulative over a prolonged period of working 
with the probable oventual production of inactive sludge. 

At temperatures varying from 12—14° C., which is the 
usual air temperature of the laboratory, the activity of tho 
sludge was well maintained with the production at all 
times of a satisfactory effluent. 

It was further observed that with a temperature of 
20° C. equally good results wore obtained as regards the 
removal of the oxidisablo matter and clarification effect, 
with an increase in nitrification during the lator periods 
of aeration. 

Working with temj>eraturp8 as high as 30° C. it was 
found that the initial clarification effect was to some extent 
interfered with and that tho effluent resulting from 
subsequent settlement showed a slight deterioration as 
compared with that obtained when working at tempera¬ 
tures from 12—20° C. This effect became less marked as 
the aeration continued and once nitrification was established 
it proceeded at a slightly increased rate os oompared with 
that obtained at temperatures below 20° C. 

Oxidation of various sewages. 

It was thought of interest to compare the results obtained 
with Manchester sewage, which contains an undue pro¬ 
portion of a variety of trade effluents, with those of more 
purely domestic sewage. 

Samples of sewage were therefore obtained from the 
following sewage works :— 


(a) Mow Side Sewage Works . Urmston 

(b) Wlthinglon Sewage Works . Chorlton 

(c) Gorton Sewage Works . Gorton 

(d) Macclesfield Sewage Works. rrostbury. 


In view of the difficulty of obtaining average repre¬ 
sentative samples of sewage from the above works, it was 
decided to work with samples of maximum strength, t.e., 
in each case the samples were taken in the afternoon, 
and consequently this fact must be borne in mind in 
considering the results which are given in Tables 8 add 9. 

In connection with these results attention should be 
drawn to the following:— 

(a) Moss Side sewage. 

Experiments on this sewage were oarried out in the 
earlier part of the investigation and consequently the 
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proportion of notivated sludge to the sewage treated was 
considerably lees that in the later experiments. Further 
in order to more clearly demonstrate the actual oxidation 
effect of the activated sludge in the oontrol experiment 
the sewage aerated alone was diluted with a volume of 
tap water equal to that of the sludge employed in the 
experiment.. The analytical figures given for the shaken 
sample of sewage refer to the sample actually taken plus 
the diluting water. 

Sample A. 

This was a Monday afternoon sample, and obviously 
contained an excessive amount of soapy matter. It will be 
seen from the table that this Boapy matter exerted a 
considerable emulsification or doflocculation effect as shown 
by the increase in the four hours' oxygen absorption and 
albuminoid ammonia of the “ original ” settled sample 
after mixing with the activated sludge, and in consequent 
of this effect the results obtained were not so striking as 
the previous ones, although considerable nitrification was 
obtained within six hours. It would appear that in the 
case of sewages containing undue proportion of soapy 
matter, preliminary treatment with lime might be advan¬ 
tageously employed. 

Sample B. 

It will be seen from the analytical returns that this 
was a stronger sewage than the preceding one, but con¬ 
tained less soap. 1 n this case no preliminary emulsification 
was observed and a much greater purification was effected 
in the earlier stages of aeration. 

(6) Witiiington sewage. 

The sewage from the Withington works was consider¬ 
ably weaker than that received from the Moss Hide works 
and consequently as would be anticipated, complete oxida¬ 
tion ensued within a greatly reduced period of aeration. It 
may bo noted that two hours' aeration in contact with 
activated sludge, with subsequent settlement was sufficient 
to produce an effluent which was non-putrefactivo 
on incubation. 


(r) Carton sc -age. 

It is evident from the analysis given in Table 9 that the 
sample dealt with was an exceedingly strong sewage. 
With three hours’ aeration a remarkable change was 
effected as measured by the usual tests. After six hours 
aeration an extremely well clarified effluent was obtained, 
but unfortunately owing to an accident it is not possible 
to give the chemical analysis. 

Despite the highly concentrated nature of this sewage 
9 hours' aeration was sufficient to yield an entirely satis¬ 
factory effluent showing a rather higher percentage pun- 
fioation on the raw sewage than that which is yieldod by 
efficient bacterial filters. Within a period of 9—18 hours 
the whole of the free and saline ammonia waB removed 
from the sewage. 


(d) Macclesfield sewage. 

The samplo of Macclesfield sewage was very turbid and 
was said to contain waste refuse of a muoilaginous character 
derived from silk works. With this type of sewage the 
oxidation proceeds satisfactorily although the percentage 
purification effected is not quite so good as in the case of 
Gorton sewage. A well clarified effluent was obtained 
with six hoars’ aeration in oontaot with activated sludge 
and subsequent settlement. The whole of the free saline 
ammonia was removed within a period of sixteen hours. 

Quality oj effluents. 

It has frequently been observed that effluents obtained 
from the oxidation prooeaa, while having a comparatively 
low oxygen absorption as measured by the permanganate 
test and a low albuminoidamm nit content, may absorb an 
undue proportion of dissolved oxygen on inoubation for a 
number rfdays. When onoe the free and salme ammonia 
content of an effluent is very considerably lowered even with¬ 
out material alteration in the four hours oxygen absorption 
and albuminoid ammonia figures, the amount of dissolved 


oxygen absorbed by the effluent is enormously reduoed. 
It would thus appear that the stage to which nitrification 
has advanced is one of the factors governing the amount 
of dissolved oxvgen absorbed by an effluent. Experiments 
are in progress with a view to throwing further light on 
this subject, but the data so far available is insufficient 
to allow of any definite conclusions. It is quite oertain 
however, that in the effluents obtained, the amount of 
oxygen absorbed from permanganate bears no relation 
whatever to the amount of dissolved oxygen absorbed. 


Activated sludge. 

Activated sludge accumulated in the manner previously 
described is quite inoffensive, dark brown in oolour and 
flocculent in character, and despite its low snecifio gravity 
separates from water or sewage at a rapid rate. After 
prolonged settlement the activated sludge howovor rarely 
contains less than 95 tier oont. of water. 

A remarkable separation of the water from the sludge 
oan bo readily obtained by treatment on fine grade strai Mrs 
with tho production of a sludge of the consistency of a 

Gelatine counts have shown a bacterial content of at 
least 30 million organisms per cubio oentimetre. In 
addition, tho sludge by reason of its nitrifying power 
must of necessity contain a large number of nitrifying 
organisms. 

It should also be noted that a fairly large number of a 
variety of protozoa are to be found and we are indebted to 
Mr. James Crabtree for assistance in regard to tho enumera¬ 
tion and identification of these higher forms of life. It 
does not however contain any algal growths. 

The chemical analysis of an average sample of the 
activated sludge is as follows 


Percentage. 

Organic matter. 5A? 

Mineral matter . 

Total nitrogen (N) . 

Phosphate (P.O.). J® 

Matter extracted by C01, . »■» 


Attention should bo drawn to the abnormally high 
pen outage of nitrogen os compared with ordinary un- 
nxidised sewage sludge. 


Nature of reaction. 

Up to the present the authors havo not soriously in¬ 
vestigated the actual mechanism of the process and conse- r 
fluently no attempt has been made to differentiate between 
the part plavod by physical, chemical and biologioal 
agonoies, all of which are doubtless, in varying degrees 
responsible for the total purification change. As to 
whether tho protozoa oontont has any infiuenco or not on 
tho extent of the purification has yet to be determined, 
although it would appear that they rather indicate a 
particular condition of tho activated sludge than play an 
important part in tho changes effected. 

While as previously statod no serious attempt has been 
made to determine to what extent bacterial agencies are 
concerned with tho purification prooess, an experiment 
has boon made on the effcot produced by the aeration 
of sewage in oontaot with activated sludge both before ana 
after steam sterilisation. 

The results of this experiment are given in Table 10, 
from which it will be seen that activated sludge when steri¬ 
lised undor these conditions had no purification effect 
whatever (see p. 533). , . ... 

It must bo borne in mind, however, that the physical 
characteristics of the activated sludge may be seriously 
altered by the steaming prooess and consequently some 
other method of sterilisation, e.g., by means of nltra-violet 
rays might yield somewhat different results. 


Summary an d Conclusions. 

The foregoing investigations have established: 

1. That the resultant solid matter obtained by prolonged 
aeration of sewage, which has been termed activated 
sludge, has the property of enormously increasing the 
purification effected by simple aeration iff sewage, or in 
other words it greatly intensifies Hie oxidation prooess. 
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2. Tho extent of the accelerating effect depends upon the j 

intimate manner in which the activated sludge is brought | 
into contact with, and upon its proportion to, the Bewage ! 
treated. j 

3. That in order to maintain the sludge at its highest I 

efficiency it is necessary that there should not be at any time 
an accumulation of unoxidised sewage solids. j 

It is not necessary that the sewage should bo kept in I 
contact with the activated sludge until such conditions i 
obtain, as its activity may be maintained by suitable : 
aeration of the activated sludge alone. 

4. That temperature exerts a considerable influence on j 

the oxidation process. The purification effected is ! 
seriously diminished at temperatures constantly below f 
10*0. Up to 20—24° 0. no material difference in tho j 
clarification effect and general purification has been ! 
observed although the nitrification change proceeds more ! 
rapidly as the temperature rises. At higher temperatures i 
the clarification effect is somewhat interfered with during j 
the earlier period of aeration, with a consequent delay in 
the establishment of nitrification. Subsequently tho j 
rate of nitrification somewhat increases. i 

5. That under the conditions of experiment a well 
oxidised effluent can be obtained by the aeration of average ! 
strength Manchester sewage in contact with activated ! 
sludge for a period of from six to nine hours. The per- ' 
centage purification effected as measured by the usual j 
tests is at least equal to that obtained by the treatment 
of sewage on efficient bacterial filters. 

The period of aeration naturally depends upon the 
strength of the sewage treated and the degree of purifica¬ 
tion required. 

0. That the activated sludge differs very considerably ■ 
in character and composition from ordinary sewage sludge. ! 

It is in a well oxidised condition and consequently j 
entirely innocuous can be readily drained on straining 
filters and possesses a high nitrogen content. i 

Tho scope of this inquiry has been up to the present j 
largely confined to laboratory investigations and while the \ 
results obtained have shown conclusively that the puri¬ 
fication process can be readily maintained, a large amount of j 
further research is required in order to obtain a 1 borough | 
knowledge of the character and mechanism of the changes 
taking place, which will ho essential for the efficient 
control of the process. 

Tho method employed in producing a satisfactory ; 
purification of sewage is however of so simple a nature, | 
that there would not appear to bo any insuperable diffi¬ 
culties in translating the experiments described, on to a 
working scale. 

In view of tho obviously great reduction in t he area of i 
works required and capital expenditure involved, the j 
available data in regard to tho probable cost of aeration is j 
such as to lend encouragement to the idea that the adoption 
of aeration methods on the lines of these experiments would | 
result in a considerable reduction in the total cost of I 
sewage purification. In this connection it may be reason¬ 
ably anticipated that the enhanced value of the resultant 
sludge should at least cover all costs incidental to its 
disposal. 

In conclusion tho authors wish to express their sincere 
thanks to Dr. Fowler for tho suggestion which originated 
this inquiry, and for the keen interest with which he has 
followed the whole scries of ex peri meats. 

They aro indebted to tho Rivers Committee of the 
Manchester Corporation for permission to publish the 
results of this investigation, whioh has been carried out in 
tho laboratory at tho Corporation Sewage Works, Davy- 
hulrae. 


Discussion. 


Dr. J. Grossman said that tho sludge question had 
entered upon a phase in whioh, though it was not expected 
to produce a largo profit, it was to a certain extent capable 
of commercial treatment. Where the present processes 
of purification might be barred by local circumstances 
the process described in the paper if successful would bo 
neatly in advanoe of what was being done at present. No 
doubt, in some instances it would become a commercial 
question as to whether aeration by means of activated 


sludge would be more economical than any of the other 
processes of purification and the mechanical element 
would enter very largely into this question. He had been 
very much struck with the amount of nitrogen in the 
sludge. Was this partially due to the elimination to a 
greater extent of the detritus matter than was usual 
with ordinary sludge ? Perhaps the authors could give 
them some information as to the average amount of 
nitrogen in ordinary Manchester sludge. Assuming even 
as much as two per cent, of nitrogen on the dry sludge 
then the 4 or 4J per cent, of nitrogen shown could not 
be accounted for by a larger quantity of detritus having 
l»een taken out. Even if they took into consideration the 
ammonia being utilised by the bacteria, he could not 
understand how an increase of nitrogen could bo o btained 
because the bacteria were supposed to oxidise the ammonia 
into nitrates which were soluble, unless the bactoria took 
up the nitrogen from the air and used it for building up 
their own bodies which afterwards remained in the sludge. 

Mr. V. R. O’SiiAUGHNEssy regarded the paper as an 
epoch-making one. provided that the process experimentally 
established hv the authors could ultimately bo applied 
on t«he large scale at a reasonable cost. After all, from 
the point of view of the inan-in-the-streot—the man 
who paid the rates—the financial question was one of tho 
first questions. The process suggested by tho authors 
would greatly reduce the area of the works and would pro¬ 
bably go far to eliminate nuisance, and those too were 
very important considerations from the public point of 
view, in Germany sewage was often merely precipitated 
or sedimented and the sewage liquor then pased through 
open channels for mam miles to the nearest river. The 
Germans seemed to have no objection to this, but in 
England such a proceduie would not be tolerated. 

Apart, however, from such general and practical con¬ 
siderations, the. scientific interest of the paper could not 
be over-estimated. So far os ho could judge, tho main 
pnnciplo at work did not, differ substantially from that 
which obtained in an ordinary bacteria bed, viz., oxposuio 
to the necessary organisms in presence of an excess of 
oxygen. The experiments demonstrated that there must 
be considerable surface contact between tho liquor to bo 
purified and the “ activated ” sludge. The action was 
undoubtedly a very complex one. Merely physical effects 
in the way of flocculating the colloidal and finely divided 
suspended solids would bo obtained which would help 
in clarifying the liquor. The destruction of tho colloidal 
character of the sludge was no doubt brought about by 
biological agents and it was interesting to note that at a 
temperature of 30° C. a process of dofloccuiation went on. 

Recently he had read a paper before the Institute of 
Sanitary Engineers giving a number of observations bearing 
on these points. Many engineers apparently held the 
>iew that the so-called “ colloiders ” precipitated colloidal 
matter by virtue of their physical action. This view 
was erroneous, for these “ colloiders ” wero efficient only 
bocause they provided a habitat for the micro-organisms 
which were the effective “ colloiders.” Not till the 
sewage liquor hud un enormous surface presented to it, 
as in a bacteria bed, did physical forces remove any 
appreciable quantity' of impurities from the liquor. The 
great advantago inherent in the process outlined by tho 
authors of the present paper was that aerobic conditions 
prevailed and foul products were thereby eliminated. 

His observations on these phenomena extended over 
many years and the following figures which wero tho 
averages of many analyses over a lengthy period made on 
the Birmingham sewage under working conditions on the 
large scale were correspondingly very reliable. He 
had taken the “ oxygen absorbed in four hours ” figure 
on the liquor freed from visible suspended solids as an 
index as to what happened This figure for tho crude 
sewage liquor was 17*10 parts Tier 100,000, and after 
passing through a plain rectangular sedimentation tank 
where the time of Bojourn was four to five hours the liquor 
then gave the figure 13*71. A remarkable point was 
that 20 per cent, of the dissolved impurities were removed 
by this simple means. Further treatment of the liquor 
for six hours in a septic tank reduoed tho figure to 12*53. 
After that the liquor passed through a five-mue-long sewer 
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and tho above figure was reduced by a nix hours sojourn 
in this sewer to 9-11 parts per 100,000. Tho surface 
to which the liquor was cxjkwh! in this sewer was very 
considerable ana the colloidal matter was precipitated to 
an appreciable extent on this journey, whilst the suspended 
matter was correspondingly increased. This suspended 
matter was arrested in upward flow conical tanks and the 
figure for the clear liquor issuing from these tanks fell 
from 9-11 (above) to 8-71 parts per 100,000. Passage 
through a percolation bed then reduced the figure to about 
two parts per 100,000 in | to l hour. 

If tho above observations were set out as rates per 
hour of elimination of impurities in solution the result 
became very striking. These rates were as follows :— 

On the sedimentation tank 0 88 parts per hour. 

„ „ heptie „ 0*20 „ 

„ „ five-mile sewer 0*70 „ „ 

„ upward flow tank 0*28 „ „ „ 

„ „ percolation bed, about 10-00 „ „ „ 

The total purification of dissolved oxidisable imimnties 
by 22 hours tank treatment was about 50 per cent, and 
was greater under “ septic ” than under “ non-septic 
conditions. 

In another set of experiments on the large scale the 
sewage was divided into two portions each portion passing 
through two separate sots of tanks. One portion was 
treated with two parts jmt 100,000 of bleaching powder 
and the other untreated. Tho chlorinated liquor was 
f tori lined by the treatment, and no change t ><>k place m 
the figure for “oxygen absorbed ” ow.ng to passage 
through the tanks, whilst on the other hand an appreciable 
drop in the dissolved oxidisable impurities occurred in 
the liquor passing through the other sot of tanks to which 
no bleaching powder had been added. These observa¬ 
tions had a bearing on the process brought forward by 
Messrs. Ardorn and Ixickctt. for they threw some light 
on the nature of the action. Broadly, his conclusions 
wore that tho grosser colloidal matters held by sewage 
liquors came down readily in ordinary continuous flow 
sedimentation tanka, that the great hulk of the colloidal 
matters—say 70 -80 per cent—were held very tenaciously 
by tho sewage liquor and were only removed by either 
biological agents, or physical forces suitably applied 
such for instance ns in a well constructed and properly 
worked bacteria bed. In ordinary modern works practice 
probably the biological factors were the most potent, and 
the experiments carried out by the Authors indicated that, 
this held good with respect to the new process they des¬ 
cribed. 

One other point he wished to refer to was the part played 
by the nitrogen in thoso phenomena. He agreed with 
the authors that this behaviour was rather milling, 
and much work remained yet to bo done on this most 
important aspect of tho question. 

Mr. S. E. M ELLiNo thought the process described was 
ideal inasmuch oh it resolved itself into a single-tank treat¬ 
ment. The greatest bugbear to the sewage problem had 
been the question of sludge disposal. By means of the 
new system the sludge, activated in the manner described, 
became the friend rather than the enemy of the sanitary 
scientist. Had there lawn any estimation of the per¬ 
centage of nitrogen during the different stages of the 
development of activity of the sludge it. would be 
interesting to learn by what stages the fixation of the 
nitrogen took plane, fie observed that the carbon tetra¬ 
chloride extract was put down as grease. Had any 
approximate examination been made of that extract, as 
it would be distinctly against the value of the sludge 
as a manure if the grease was left in ? The whole scheme 
appoared to be one of groat value for communities with 
very small available spaces of land at their disposal. 
If it was possible to have the carbonaceous fermentation 
carried out successfully in a preliminary tank, whether 
it was in tho nature of a “ roughing ” tank or filter, or 
similar existing device, and so bringing the effluent to the 
stage where, by passing it through aorating-tiltera the 
necessary nitrification could be attained, a great saving 
could be effected. The filters could bo fed four to six 
times their usual speed. An interesting point occurred 
in connection with the disappearance of nitrogen, where 


in some capes the oxidised product did not at all correspond 
' with the free ammonia. According to one of the tables 
| shown it would seem that the best dilution for the oxidation- 
: cycle to proceed, regularly and completely, was 1:12. 

I Might there not Ik* some feasible explanation of the loss 
of nitrogen when the ratio of activated sludge to sowago 
I was much higher ? 

Mr. Percy (Jaunt said that the method of treatment 
i suggested might offer advantages sufficient to compensate 
for any additional power required for the aeration prooess, 
in view of the reduced area required, and tho possibility 
' of reduction* of the nuisance from smell and from flics. 
Under the present system, even when circumstances 
favoured a fairly compact scheme, an area of ten acres 
' would usually be required for the disposal works of a 
town of about 40,(KX> inhabitants, when due allowance 
i hod been made for the selection of a site providing tho 
fall of several feet, necessary for a filtration process. Tho 
! experiments described suggested the possibility of reducing 
: the area by utwmt eighty per cent., and the ncoossary 
fall to a few inches. A suitable site under existing oon- 
' ditions might Ik- two or three miles from the tow*n, entailing 
{ an independent power installation, whereas with the 
redu ed area and diminished fall requirements of the 
I suggested method, full advantage might be taken of any 
j cheap power (such as a town gas, or electricity supply) 
j in choosing the position of the works. Interesting informa- 
| tion as to the relative importance of the physical and 
1 biological factors in purification might bo ol)ta ned from 
comparative aeration ex|H*.riments conducted (a) under 
ordinary conditions; (b) in the presence of ultra-viDiet 
rays. 

Mr. .Johnson inquired whether the sludgo contained 
| anv ammonia, and also what quantity of air was required, 
j Mr. .1. T. Thompson said that one striking feature of the 
! new pnuess was that it was aerobic from beginning to 
j end, and it was probable that the amount of smell would 
| be negligible. If these laboratory results could be economi- 
; rally obtained on a large scale the present elaborate system 
of dealing with sewage would Ik*, simplified; the cost 
of pressing sludge, depositing it in the sea or in trenches 
on land would be avoided, for activat'd sludge evidently 
dries rapidly and would yield good manure. This process 
might also reduce the area of bacteria bods needed. 
What volume of air was it necessary to blow through tho 
mixture, for this would be a costly item in practice ? 
j He presumed there would be Homo limit, below which the 
sludge would not Ik- sufficiently mixed with the sujxirnatant 
| liquid to complete the oxidation in a reasonable time 
j With regard to the high nitrogen figure in tho activated 
sludge, if possible, he would like to have an analysis of 
j ordinary Manchester sludge to com j win i with the sample 
! of activated sludge. 

! Mr. Hart (Leeds), speaking as an engineer, thought 
the process would resolve itself into a question of tho 
relative cost of manipulation of the sludge either as liquid 
| or solid matter. He admitted that the difficulty from 
j the engineering side at the present time, was to find a 
I satisfactory method of manipulating the sludge for useful 
i mammal purposes at. a reasonable cost. At the moment he 
1 could not see that there was a probability of there boing 
' any great saving in costs of manipulation. The present 
j experiments were, however, laboratory experiments, and 
j it would be necessary to deal with sewage and sludgo 
| in bulk before any reliable data could be furnished as to 
| cost. 

j J}i\ (J. .1. Fowler said that a considerable time ago 
j Mr. Ardern and himself read a paper before tho Society 
on suspended matter in sewage and effluents, whioh raised 
in a simple way a question whioh had found its final 
expression in the pa]K*r they had heard that night, that 
was to say the flocculation of colloidal matter. Tho end 
had not been reached at once. There had been a number 
of stages, and a great many minds had boon at. work on tho 
question. When he had the honour of delivering tho 
Chairman’s address before the Section he mentioned tho 
idea of l>r. Maclean Wilson of an enzyme which might clot 
out sewage and produce the effect which now took plaoe 
in a percolating filter, and ventured to suggest that it 
might be possible to find something of the kind. An ex¬ 
periment was tried with some of the deposit from a filter,. 
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blowing it np in sewage, with apparently little result. 
Other chemists had tried the same experiment. It was 
only right to admit that the illuminating idea which origin¬ 
ated the work was really due to a visit he had paid while 
in the United States, to the Mecoa of sewage purification, 
namely, the experimental station at Lawrence m the State 
of Massachusetts, where he saw the bottle, described 
in the paper, in which sewage had been completely purified 
by 24 hours’ aeration. The idea at that time, and subse¬ 
quently in the experiments which had been published 
from that laboratory, involved the principle of surfaoe. 
He discussed some of the possibilities of the method with 
the President of the New York Sewerage Commission, 
and that gontlcman was of the opinion that the idea Df 
surface should bo abandoned if possible if the matter was 
to be really advancod. They also discussed the question 
of the clarification of sewage. The problem at New York 
was to deal with some 1,000 million gallons of sewage 
per day and the idea of sprinkling such a largo quantity 
about in the atmosphere in the hot American summer did 
not seem to bo altogether practicable. In the intervening 
time other experiments had been made by Mr. Mumford 
and himself with regard to the clarification of sewage 
baoterially, and they had succeeded in clarifying altogether 
about 10,000 gallons by means of a process which had 
already been published. As Dr. Grossmann had observed, 
looal conditions had to be taken into consideration. 
It was also necessary to consider the process of sewage 
purification on the one hand and the utilisation of the 
nitrogen and other constituents on the other. The process 
described in tho paper aimed at purifying the sewage 
as rapidly anil as simply as possible. He, for his own 
part, Dolieved that tho process was practicable on a large 
scale, and they would have some idea of what that meant 
when he mentioned that the settling tanks at Davyhulme 
were constructed to hold 21 millions gallons. The results 
indicated in the paper showed that some six hours’ blowing 
would produoo an effluent equal to the final effluent at 
present obtainable ; that was to say, complete purification 
lit six hours. Assuming that tho operation was only carried 
out twice in tho 24 hours, allowing six hours to blow 
and six hours for tho manipulation Mr. Hart had spoken 
of, aerating the sludge and so forth, it meant that in tho 
tanks available 42 million gallons per day oould be 
purified. Tho consequent saving of space and expenditure 
on filters would be something enormous, and would allow 
for quite a large expenditure on power and otherwise 
for tne provision of air. He woula not commit himself 
to figures thatovoning. It would not he a wise proceeding 
at that stage. The question of cost had been very carefully 
considered, and tho whole matter had been approached 
from a number of points of view. Estimates had been 
obtained for large scale-work in blowing and so forth. Ho 
had consulted Mr. S. L. Pearce, the Chief Engineer of the 
Manchester Corporation Electricity Department, with 
reference to the amount of power required for providing 
a certain amount of air, estimating for tho greatest 
quantity of air ooneoivahle for the purpose, and recent 
work whioh had been begun showed that there had been 
an over-estimation in that direction. Taking everything 
together ho was oonvinoed that tho process was a practical 
proposition. In order to carry it out by the most 
economical method possible it was, of oourse, neoessary 
to oall in the aid of their friends the engineers. Figures 
as to cost had been published by experimenters in America. 
In a paper by Messrs. Clark and Adams, published in tho 
“ Engineering Record,” the figure for electricity was 
plaoed at 2d. per unit, whioh was not very oheap, and on 
that basis the oost of air was given at 8s. 4d. per million 
gallons. The American sewage was rather dilute. There 
was also cost of the slate surfaces. Still, if it was possible 
to oarry on the process at the oost of 8s. 4d. per million 
gallons the matter appeared to be quite praotioable. It 
was neoessary to get the principle right in the first plaoe, 
and on that point he had no doubt. The idea was really 
nothing new in a way. All that was happening was that 
instead of running the stream of sewage over a filter 
bed with imperfectly oxidised sludge one took activated 
aludge and moved it about with oomplete aeration. In 
the same way that a percolating filter was a concentration 
of land treatment so the treatment described was a further 


concentration on the percolating filter. No really new 
principle was involved, and for that reason it appeared 
to him the thing was on right lines. Regarding the 
question of nitrogen whioh had been raised, lus view was 
tnat the organisms oolleoted a certain amount of nitrogen 
from the products present in solution and built up a oertain 
amount of protoplasm thereby. Ho was confirmed in this 
opinion by experiments made at the Manchester University, 
whore a deposit was obtained containing even more 
nitrogen than was indicated in the paper. The amount 
of mineral matter in activated sludge was not high. It 
would be necessary in order to secure suocess that very 
careful means be taken to remove the grit, and considerable 
engineering skill would be required to design really 
satisfactory grit chambers. There wore no such things 
in existence in the world at the present time, but no doubt 
the problem was capable of solution. The complete 
removal of grit would materially assist the working of the 
process. The research work carried out by Messrs. 
Ardern and Lockett opened out possibilities which would 
re-awaken tho public interest in tho sowago problem, 
which, perhaps, to some of thorn had latterly become 
somewhat of a bore by being standardised to suoh an extent 
that the whole question had become one of routine. The 
authors of tho paper had now fired a bombshell into the 
camp, and perhaps they would all start on new ways in the 
future. 

Mr. Ardern, in roply, said that no means had been 
taken to remove the detritus from the sewage which was 
generally the averago 24 hours' sample. An inspection 
of tho analysis would show that the percentage of organic 
matter in the resulting sludge was 65 per cent, or there¬ 
abouts, whereas the usual ]>ercentage of mineral matter 
ill sedimented sludge in the case of Manchester would be 
about 50 per cent., so that there was a considerable 
increase in the organic content. With regard to tho high 
percentage of nitrogen, tho figure given was tho mean of 
several determinations. It would appear that the high 
nitrogen content was duo to a large extent to the floccula¬ 
tion of the faecal emulsion. Thero had boon no 
determinations of nitrogen at different stages of the 
accumulation of the sludge. There were still a number of 
points requiring elucidation, and it was not suggested that 
investigation had been made into every operation that 
actually took place. What had boen done was to endeavour 
to obtain results which could be readily maintained under 
conditions in which apparently thero should be no serious 
difficulty in translating to a practical working Beale. The 
scientific side of the matter had only been dealt with in a 
limited manner. The authors agreed with Dr. Fowler 
in regard to the principle of the process which ho had 
dealt with in the course of his remarks. As stated by Mr. 
O’Shaughnessv, with a temperature of 30 u Cent, there was 
apparently a slight deflorculating action on the sludgo, but 
it was not maintained, the effect boing observable in the 
initial stages, flocculation subsequently occurring. No 
examination had been made of the grease extract, as at the 
time the determination was made the activated sludge 
was rathor a valuable product from the experimental 
point of view. He was of opinion, however, that the 
percentage of fatty matter present was not sufficient to 
militate against the use of the sludgo as a fertiliser. It 
was a considerably lower peroontago, as Dr. Grossmann 
would be aware, than in the case of ordinary sewage 
tank sludge, even oounting the whole carbon tetrachloride 
extraot as grease. It was quite common for ordinary 
tank sludge to oontain 10 to 15 per oent. of grease extract, 
and possibly in some oases a greater quantity. There was 
no definite explanation to offer in connection with the 
loss of the nitrogen, and there was no donbt that with 
regard to the conservation of that constituent further 
information was required. In the earlier experiments 
almost quantitative nitrification of ammonia was obtained. 
This did not apply to the later experiments where there 
was a greater loss of nitrogen. It may be mentioned 
that during the later experiments a greater volume of 
sludge was employed, and nitrification proceeded at a 
more rapid rate which might possibly have some influence 
on the liability to iosras of nitrogen. The question of the 
effect of waste liquor from sulphate of ammonia plants 
had not been investigated. The Manchester sewage 
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'dealt with, however, oontainod from 0‘5 to 1 *0 per cent, 
of this trade effluent, and in this proportion no serious 
retarding effect on the oxidation process was apparent. 
If, as appeared probable, the process was essentially 
bacterial, there was no doubt that any serious amount 
of inhibiting matter, of whatever type, as long as it was 
bactericidal, would doubtless have to Borne extent a 
deterrent effect. The volume of air required was a p>int 
which obviously was connected with the cost ot the 
aeration process. They had not gone very deeply int) 
the matter. As a matter of fact the laboratory experi¬ 
ments had been aerated without consideration of the 
question of oost. They had determined the volume of 
air used in the experiments, which was evidently much in 
excess of that actually required ; the quantity amounting 
to something about one-fifth of a cubic foot per square 
foot of tank area per minute. While Dr. Fowler naturally 
refrained from giving any figures, one could say without 
hesitation that the quantity of air required was very much 
less than that allowed in any calculations ho had made. 
Jn the laboratory experiment the air was used not only for 
aeration but also as a means of agitation, and it was quite 
concoivablo that a combination of mechanical agitation 
with the use of air for aeration purposes only would be 
more economical. That, of course, remained to he seen. 
A question had been raised as to tin? effect of grease, 
concerning which ho could not give any information. 
Whatover grease there was in tho average sample was in the 
sewage when they treated it, and there was no apparent 
hindrance to tho oxidation process. At no time was thoro 
an excessive quantity of grease, but he was of opinion that 
some simple means would be adopted for removing any 
actual grease from the sewage before subjecting it to any 
such treatment. 

The main feature of the experimental work was tho 
satisfactory purification of sewage by tank treatment 
alone, with the production of a sludge which, owing to its 
oxidised and floeeulent condition, could be readily dealt 
with and converted into a valuable fertilising agent. 

A number of samples illustrating tho experiments of tho 
authors wero exhibited. 


Obituary. 

H HUMAN t'RASUH. 

Herman Frasch was bom in Gaildorf, Wiirtemberg, in 
1851. In 1868 he went to America and soon attained 


the foremost position in the Laboratory of Prof. Maisoh 
of the Philadelphia College of Pharmacy. In a short 
time, however, he turned his attention to chemical 
industry, and acting quite indopondontly, ho oom- 
monccd a scries of investigations bearing uimn the 
S subject of petroleum and its products. Jn 1876, at 

| the ago of twonty-foqr, Frasch evolved a process for 

| refining paraffin wax, which so pleased the directors 
• the Cleveland Petroleum Company, that they 
purchased it, and the young chemist was induced 
| to leave. Philadelphia and go to Cleveland, and 
j make the petroleum industry his speciality. Numerous 
I patents were now taken out by him. Thoso were not 
all confined to petroleum and its products, for in 1882, 
ho patented a proems for making white load directly 
from galena, and between 1882 and 1886 one 
| for making sodium oarlwmate from salt by the 
ammonia process, besides others in connection with 
j practical applications of thermo-electricity. In the 
works of tho Empire Oil Company, Frasch solved the 
j problem of purifying the offensive sulphurised petroleum 
, oils of Canada and Ohio, thm raising them to a high 
. degree of purity. In 1888, the Standard Oil Company 
, bought his patents after exhaustively testing their 
value. One of Frasch’s greatest achievements was 
i his ingenious process for recovering the sulphur from a 
[ huge deposit in Louisiana, 1000 feet down in the earth 
and covered by dense layers of sand. Hoat was applied 
to the sulphur in *ihi by means of superheatod water 
forced down a boring, first fusing and then impelling tho 
melted sulphur up an inner tube to the surface (see 
this J., 1912, 168—169). Ho applied for 10 patents 
for processes and apparatus in this oonneotion. Now, 
thanks to Frasch’s inventive genius, sulphur (formorly 
shipped from Sicily to America), is exported in large 
quantities from America to Europe. Frasch ultimately 
became President of the Union Sulphur Company of New 
York and Hamburg, and of the International Sulphur 
Refineries of Marseilles. Two years ago, at a Meeting 
of tho New York Section of this Society, Prof. 
Chandler, in presenting to him tho Perkin Gold Modal 
of tho associated Chemical and Eleotrochomical 
Societies, said, the “ Perkin Modal Committee felt fully 
justified in placing Mr. Frasch by the side of William 
H. Perkin, as one of our greatest industrial chomists 
and chemical engineers.” 

He died May 1st, 1914, in Paris, at the ago of 63. 


Journal and Patent Literature. 
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Patents. 

Taking samples of powdered or liquid substances; Apparatus 

for -. T. Roberts, Bolton. Eng. Pst. 7354, Maroh 

28, 1913. Addition to Eng. Pat. 23,237 of 1911. 
Various mechanical devices for controlling the sampling 
device of the apparatus described in the ohief patent, 
and clockwork meohaniam for operating the controlling 
device are claimed.—W. H. C. 


Determining by weight quantities of gas, steam or other 

vapour or liquid; Process ana apparatus for -. 

G. A. H. Bins, Enfield. From C, A. Hartung, Berlin. 
Eng. Pat. 8042, April 5, 1913. 

The resistance for varying the measuring current in pro¬ 
portion to the flow of the fluid in the measuring apparatus 
described in Eng. Pat. 27,357 of 1911 (this J„ 1913, 74) 
is plaoed in the circuit before it branches to the resistance 
bridge, and the reaistanoes which serve to ooneet M 
variations of pressure and temperature are plaoed in the 
branches of the bridge itaelfW. H. C. 
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Ovens [for ores, etc.]. C. Dreader, Marlow, Bucks, Eng. 
Pat. 8806, April 10, 1913. 

An oven of the type described in Eng. Pat. 8228 of 1912 
(this J., 1913, 792) is so constructed that the interior 
of the combustion chamber (or chambers) is not in 
communication with the interior of the oven, and the 
cooling xone is provided with two or more conduits. 
Air or air and heating gases are passed through the 
conduits on their way to the combustion chamber, thereby 
serving as cooling media and, at the same time, being 
preheated. The conduits may be arranged one within 
another. The ends of the ovens may be normally closed, 
and the oven wall provided with inlets and outlets for 
the gases to be introduced.—F. Bodn. 

Cakinirtg and roasting furnaces. E. Cornet. Fr. Pat. 
465,302, Nav. 25, 1913. 

A COLUMN roaBter or calciner provided with two grates, 
the lower to support the calcined or roasted product and 
the upper to support the charge. Air is admitted through 
a central conduit which extends upwards to about the 
middle of the charge and has a conical grid above and 
lateral openings as well. The kiln is also provided with 
a telescopic chimney the bottom portion of which can be 
lowered into the throat of the kiln. The grate bars arc 
manipulated by levore.—W. H. C. 

Retorts for treatment of fluids. C. V. Boys, London. 

Eng. Pat. 8803, April 16, 1913. 1 

The retort, which is used for submitting liquids, gases or 
vapours to the aotion of heat, either alono or in the presence 
of a catalytic agent, is made in one piece and has a cover. 



B, at the upper end, and a valve, A*, and oap. A*, at the 
lower end Mr the removal of any deposit. The fluid to be 
treated enters the retort at C, passes downwards through 


a regenerative system of tubes, D>, and a central conduit, 
E>, and then upwards through a series of spiral passages 
and around the tubes, D 1 , to the outlet, F. The spiral 
passages are formed by open scrolls of metal, 6’, arranged 
oetwoen the two series of alternate baffle-plates, G 1 , G*. as 
shown at the right-hand side of the figure, the fluid thus 
passing radially inwards and outwards in successive 
scrolls. When the plates, G l , G*, are wide apart as 
shown at the left-hand side of the figure, the scrollB are 
of corresponding depth and are spaced apart by tongues, 
W*, stamped out from them. The plates G 1 , G 8 , and 
scrolls, G*, may be made of a suitable metal to act as 
catalytic agent, the plates, U 8 , then having flanges, G 4 , 
which form a lining for the retort. The whole of the 
larts within tho retort form an insertion which is supported 
rom the tube-plate, l) 1 , and can bo lifted out through 
the top of the retort. If the insertion becomes choked 
or jammed in the retort, the. nut, II, is removed from 
below, the regenerator and pipe, E l , lifted out and the 
scrolls and baffle-plates removed separately.—A. T. L. 


Still or retort. S. E. Kelsey, Kansas City, Mo. U.S. Pat. 
1,092,366, April 7, 1914. 

The retort is fixed in a furnace and has an outlet port 
near the top. It is partly filled with molten material 
in which a number of baffles are floating. The material 
to bo treated is delivered through a pipe into tho lower 
part of the molten mass.—W. H. C. 


Settling tanks. W. Loobel, Leipzig, Germany, Eng. 
Pat. 19,597, Aug. 29, 1913. 

A settling tank is provided with curved baffles, guide 
plates, or deflectors extending from the inlet to near the 
outlet, to cause the liquid entering the tank to take a 
downward course before it rises to tho outlet. Means are 
provided for removing sludge from the bottom of the tank. 

—W P. S. 


Drying and mixing miscellaneous materials: Machine 

for -. X. Ammann. First Addition, dated Nov. 3, 

1913, to Fr. Pat. 453,614, Jan. 27, 1913 (this J., 1913, 
780). 

The closing devioe for the outlet end of the drying cylinder 
is formed of two ooncentr.c overlapping cones connected 
together by helical ribs. The interiors of the cones are 
also provided with helical blades. ThiB device allows 
hot gases to enter the drying cylinder through the passage 
between the cones, whereas the dried material is prevented 
from escaping through this passage but is directed to the 
outlet end of the outer cone.—W. H. C. 


Chemical reactions between solids and gases; Process 

for effecting -. Soc. Gdnerale des Nitrures. Fr. 

Pat. 465,242, Jan. 31, 1913. 

In carrying out the process described in Fr. Pat. 462,464 
(this J., 1914, 302), the gas is passed through the reaction 
chamber at a reduced speed, by causing it to leave or 
to enter and leave through the permeable walls of the 
chamber.—W. H. C. 


Solids suspended in liquids; Process and apparatus for 

the extraction of - in the form of mud. L. Hertenbein. 

Fr. Pat. 465,323, Nov. 26,1913. 

The mixture is fed into a tank in whioh a drum filter is 
rotated partially immersed. The periphery of the drum 
is formed of a number of separate arc-shaped filter chambers 
the outer surfaces being oovered with filtering material 
and the interiors connected by two .radial pipes add the 
hollow shaft with a vacuum pump and with a supply ef 
compressed air, so that those filter chambers whioh are 
immersed in the liquid are under vaouum and those above 
the liquid under pressure. The filter-cake is loosened 
by the oompressed air and removed by a roller working 
against the upper surfaoe of the drum. — W. H. C 
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Absorption vessel with tangential gas-inlet tuba. H. 

FUsohc. Got. Pat. 271,786, Maroh 21, 1013. 

At the lower part of the vessel, just above the ends of the 
tangential gas-inlet tabes, is an annular hood provided 
with slots. The gas issuing from the tubes causes a vigor¬ 
ous oiroulation of the liquid below the hood, and the 
liquid above the hood is gradually drawn through the 
slots and intimately mixed with the incoming gas.—A. S. 

Drying plastic materials; Method of -and apparatus 

therefor. 0. Eberhard, Heidonau, Germany. Eng. Pat. 
8068, April 6,1913. 

See Fr. Pat. 455,959 of 1913 ; this J., 1913, 933.—T. F. B. 

Drying machine; Centrifugal -. A. Cassirer, Miinchen, 

Germany. E«g. Pot. 12,914, dune 4, 1913. 

See U.S. Pat. 1,087,528 of 1914; this J., 1914,342.—T.F.B. 

Drying-kiln ; Continuous - with vertical axis. J. R4ol, 

Assignor to Soc. dc Constructions MOcaniques d’Alois, 
Alois, Franco. U.S. Pat. 1,093,206, April 14, 1914. 
See Eng. Pat. 16,262 of 1912 ; this J., 1913,816.—T. F. B. 

Gaseous mixtures ; Process and apparatus for the separation 

of - into their constituent*. R. P. Pictot, Berlin- 

Wilmersdorf, Germany. Eng. Pat. 9357, April 21,1913. 
Under Int. Conv., July 2, 1912. 

SEEFr. Pat. 457,031 of 1912 ; this J., 1913,1108.—T. F. B. 

Filter-press. C. W. Merrill, Berkeley, Cal. U.S. Pat. 
1,093,345, April 14, 1914. 

See Fr. Pat. 431,106 of 1911; this J., 1912, 16.—T. F. B. 

IIa- FUEL; GAS; MINERAL OII£ AND 
WAXES. 

Methane; The. lower limits of inflammation of—-—with 
mixtures of oxygen and. nitrogen. A. Parker. Chcm. 
Sot. Trans., 1914, 108, 1002—1007. 

The lower limits of methane in mixtures of oxygon and 
nitrogen in various proportions in whioh self-propagation 
of the flame upwards took place indefinitely after the 
original source of ignition was removed, decreased from 

5- 99 per cent, of methane in oxygen to a minimum of 

6- 76 per oont. in a mixture of oxygen 25 and nitrogen 
75 pr oent. Further decrease of the oxygen oontont to 
13-25 per oent. produced a marked rise in the lower limit. 
In air the smallest percentage of methane required to 
produce continuous propagation of the flame was 5-77, 
and a reduction of 4 per cent, in the oxygon content only 
raised the limit 0-2 per cent., so the reduction of the 
percentage of oxygen in the air of mines would hardly 
minimise the possibility of firedamp explosions.—G. F. M. 

Gaseous mixtures; Ignition of - by the electric discharge. 

H. F. Coward, C. Cooper and J. Jacobs. Chcm. Soc. 
Trans., 1914, 106, 1069—1093. 

The inflammability of various gaseous mixtures was 
compared by determining the lowest pressures at which 
the mixtures could be ignited with a given sparking 
arrangement. Mixtures of oxygen and hydrogen were 
more inflammable as the proportion of oxygen was 
increased up to 70 per cent. Eleotrolytio gas at a pressure 
somewhat too low for ignition, became inflammable by 
adding, without change of volume, either oxygen, hydrogen, 
nitrogen, carbon dioxide or argon. Experiments were also 
made with mixtures of oxygon with carbon monoxide, 
cyanogen, methane and ethylene respectively, and with 
various diluents in each case. Two important factors 
governing the ignition were the thermal conductivity of 
the mixture and the energy degraded when the spark 
was passed; in tin case of mixtures of carbon monoxide 
(moist) with oxygen and diluents, a third important 
factor was the “ activation ” of oxygen by the discharge. 


Oil gas; Manufacture of -. A. E. Forstall. J. Gat 

Lighting, 1914, 1S8, 511—612. 

The improved Jones apparatus consists of a primary 
generator and a secondary generator communicating at 
their lower ends, each containing two superposed chambers 
partly filled with obequor-briokwork, through whioh the 
gases or vapours pass downwards. The gases or vapours 
from the lower end of the primary generator pass upwards 
through additional chequer-brickwork in the lowor part 
of the secondary generator to the gas outlet whioh is 
oomtnon to both generators. In operation, the briok- 
work is heated first by blowing with air, which burns 
away the soot formed during the previous gas-making 
period, and then by admitting oil to burners placed in the 
lower of the two chambers of each generator. The 
temperature is raised to 1800°—2100° F. (982°—1149° C.) 
at tho top of the primary generator and 1800° F. (982° C.) 
in tho secondary generator. Gas making is thon com¬ 
menced and continued until the temperature falls to 
1200° F. (649° (1). During gas making, oil-gas from tho 
process is passed through the apparatus as*woll as Bteam, 
in ordor to dilute the oil vapours and reduce the amount 
of lampblack formed.—A. T. L. 

Oil-gas produced in the Jones apparatus ; Analyses of -. 

I,. B. Jonos. J. Gas Lighting, 1914, 126, 319. (See 
preceding abstract.) 

The oil-gas contained CO„ 3-6; C„H«, 0-9; CnH, n , 4-9; 
0„ 0-2; GO, 9-4 ; H„ 38-3 ; CH., 37-8 ; and N„ 4-9 per 
oent., and had a calorific value of 686 B.Th.U. per cb. ft. 
The quantity of oil used was 7-2 galls, por 100 cb. ft. of 
gas, and 44 tier oent. of the carbon contained in the oil 
pas ed into the gas.—A. T. L. 

Nitrogen ; Recovery of - as ammonia, from coal. J. W. 

Gobb. J. Gas Lighting, 1914, 126, 329—331. 

The experiment* of Burgess and Wheeler (this J., 1914, 
191) on the slow distillation of bituminous coal in a 
vacuum showed that the greatest yield of ammonia per 
grm. of coal was obtained at about 650° C. Christie 
noticed that very little ammonia was produced below 
500° 0. or above 800° G. and that by slow distillation at 
500°—700° C., about twice as much ammonia could be 
obtained as in the usual coke-oven or gas-retort practioe. 
At 700° C., when equilibrium iB attained, a mixture of 
nitrogen, hydrogen, and ammonia at atmospheric pressure 
oontains only 0-022 tier cent. NH,, and a gas containing 

H, 60, N, 6, and NH, 1-2 per oent., if left in contact 
with the charge in the retort at 800° C, would lose prao- 
tically all of the ammonia by decomposition. Hence it is 
neeessary to produce the ammonia at the lowest possible 
temperature and to remove it from tho retort as soon as 
formed. In laboratory experiments at 800° C., when the 
gas was removed at once from the hot part of the tube, 
22-5 per cent, of the nitrogen of tho coal was obtained 
as ammonia; when tho gas jiassed through a red-hot 
part of the tube before exit, 17-2 per oent.; and when the 
gas passed through rod-hot coke, 9-4 per oent. When 
a current of carbon monoxide, carbon dioxide or nitrogen 
was passed over coke at 800° C., little or no ammonia waa 
obtained from the nitrogen in tho coke; with dry hydrogen, 
10 per cent, of the nitrogen was liberated as ammonia; 
and when water vapour, alone or mixed with hydrogen, 
was used, nearly the whole of the nitrogen waa obtained 
Ob ammonia. Thp conditions approximate to this in the 
Mond producer, in whioh 60—70 per oent. of the nitrogen 
is recovered. Producer gas or coke-oven gas whioh has 
been well scrubbed for the extraction of ammonia is 
specially suitable for regenerative working on a continuous 
system without reversals, because it is free from dust 
and does not choke the narrow oonduita.—A. T. L. 

By product coking in Canada. Chcm. Trade J., May 9, 
1914. [T.R.1 

Aoooedxho to the official figures for 1913, published by the 
Canadian Department of Mines, the total output of oven 
ooke in the Dominion during the year was 1,517,133 tons of 
26001b., made from 2,147,913 tons of coal, of which 

I, 598,912 tons were mined in Canada, and 549,001 tona 

B 2 
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imported. Thu total quantity of coko sold or used by the 
producers during the year was 1,530,499 tons, valued at 
5,547,094 dols. In 1912 the total output was 1,406,028 
tons, and the quantity Bold or used by the producers, 
1,411,229, valued at 5,164,331 dols. By-products from 
coke ovens recovered during the year included 10,608 
tons ammonium sulphate, 8,371,600 gallons of tar, and 
3,353,731 thousand cubic feet of gas, and the total value 
would approximate 866,150 dols. At the end of the year 
there were 1720 ovens in operation, and 1325 idle. 

The exports of coke during 1913 were 68,235 tons, 
valued at 308,410 dols ; and the imports 723,906 tons, 
valued at 2,180,830 dols. In 1912 the exports woro_ 
57,744 tons, valued at. 252,763 dols.; and the imports 
628,174 tons, valued at 1,702,856 dols. 

1 hOrmination of sulphur in sjtenl oxide by combustion. 
Somerville. /See VII. 

l>( cdopmenl of dry cleaning in blast-furnace gas purification. 
Muller. See X. 

An adiabalir calorimeter. Gray. See XXIII. 
Patents. 

Coal and like fad; Omupnmd for treating -. ,1. 41. 

Harris, London. Eng. Pat. 18,705, Aug. 18, 1913. 

A mixture of sodium chloride 53, sodium carbonate 33, 
and aluminium silicate 4 parts, and water is sprinkled , 
over the coal. Chlorine is liberated when the coal is j 
burned and assists the combustion.— W. H. C. 

Vertical retorts ; Method and apparatus for discharging 

rarltonised products obtained in -. J. G. Aarts, 

Dongen, Holland. Kng. Pat. 17,612, July 31, 1913. 
Under Int. Conv., Aug. 1, 1912. 

The descending mass of coke {Misses from the retort into 
an enlarged chamber below, and is divided vertically 
into two or more portions by a reciprocating saw. It 
then comes in contact with a sot of spiral cams exerting 
an intermittent knocking off and picking action delivered 
from the centre outwards.—W. H. C. 

Coal-gas and coke ; Method of manufacturing -. W. P. 

Parsons, Flushing, N.Y. U.S. Pat. 1,092,950, April 14, 
1914. 

Goal is distilled in retort chambers relatively long and high, 
the walls of which are inclined at an angle slightly greater 
than the angle of repose of the coal, so that the mass is 
subjoct to a nearly uniform pressure during distillation, 
duo to its own weight. The chambers are heated uniformly 
by means of flues in the walls.—A. T. L. 

Gas producers. W. Hart, Sydney, New South Wales. 

Eng. Pat. 8126, April 7, 1913. 

To obtain tar-free power gas from wood and light waste 
fuel without the use of a wot scrubber, a producer is 
employed in which tho air for combustion enters at both 
top and bottom of the fuel oolumn, the gas outlet being 
midway. The fresh fuel is partially distilled in a large 
chamber above the upper air inlets, which are arranged 
around tho throat connecting this chamber with the 
producer shaft and are inclined downwards. There are 
oooling and dust-collecting chambers at either Bide of the 
producer, tho whole being enclosed in a rectangular casing. 
The gases from the producer pass through one set of 
cooling chambers, then through an annular re-heating 
chamber around the lower part of the producer shaft, 
and finally through the second set of cooling chambers 
and a chamber packed with oocoanut fibre.—A. T. L. 

Gas producers , coal distillation retorts , etc. W. Anderson, 
Helensburgh, J. Meikle, Glasgow, and C. W. Fulton, 
Paisley. Eng. Pat. 11,712, May 20, 1913. 

Goal is delivered continuously to the top of the fuel 
column by means of a screw oonveyor arranged horisontally 


in a pocket in tho vertical walls of the retort or producer, 
and coke or ash is removed continuously from the bottom 
of the retort or producer through a water-Beal by means 
of an inclined screw conveyor. Tho conveyors are of the 
type described in Eng. Pats. 4446 of 1912 and 12,521 of 
1913.—A. T. L. 


Gas producer apparatus ; Suction -. P. T. Houston, 

London. Eng. Pat. 15,367, July 3, 1913. 

The producer is socially suitable for marine propulsion, 
and provides a supply of steam for auxiliary purposes 
during gas-making and also when gas is not required. 
A coking chamber for the fresh fuel is disposed abovo the 
producer chamber, tho whole being enclosed in a wator- 
! jacket forming a steam-boiler provided with the usual 
| fittings. The upjx^r part of the coking chamber is provided 
with air inlet nozzles and forms a combustion chamber 
I lor burning the gases and vapours distilled from tho fresh 
! fuel. Tin- crown of this chamber is connected with the 
j top plate of the boiler by vertical tubes through whioh 
the combustion products pass. The coko formed in tho 
! coking chamber descends into the producer chamber, 

| from which producer gas free from tar is drawn oil for use 
j in the main engines. When gas is not required, the 
j level of the fuel may be near tho producer grate, the 
apparatus then working simply as a boiler.—A. T. L. 

Water-gas; Apparatus for generation of -. J. 

Stephenson, Salisbury. Eng. Pat. 15,677, July 7, 1913. 
To repeat automatically the desired cycle of operations, 
as described in Eng. Pats. 6849 of 1911 and 26,916 of 
1912 (this J., 1912, 377; 1913, 971), tho valves, etc., 
controlling the process are actuated by solenoids and 
electric motors controlled by contacts on a rotating drum. 
Tho operating circuits are closed by contacts on the 
drum and broken at some other point by the movements 
of the parts ojwrated.—A. T. L. 


Gas producers. W. Dodd, Oldham. Eng. Pat. 29,381, 
Dec. 20, 1913. 

In a producer in which steam is generated in a coil or 
chamber arranged in tho upper part, and is lad beneath 
the grate, water is fed through a trapped pipe to the 
steam pipe leading from the coil to the ash-pit.—A. T. L. 


Coed gas ; Process for the purification of - from hydrogen 

sulphide and cyanogen. 0. A. Bergh. Ger. Pat. 
272,094, March 19, 1912. 

A solution of a zinc salt, containing also ferrous chloride, 
is used as absorbent, and to neutralise the free acid formed, 
a quantity of an insolublo or sparingly soluble substance, 
preferably calcium carbonate, corresponding to the total 
quantity of hydrogen sulphide and cyanogen, is added, 
gradually or all at once, so that zinc sulphide and cyanide 
arc precipitated either fractionally or together, whilst 
tho iron remains in solution. By this method the waste 
lyes from copper extraction processes can be utilised, and 
in a single operation the separation of zinc from iron and 
of hydrogen sulphide from cyanogen effected.—A. S. 

Hydrocarbons; Making lighter - from heavier ones. 

Planes, Ltd., Birkenhead, and W. P. Thompson, Liver¬ 
pool. Eng. Pats. 5245 and 21,273, March 1 and Sept. 20, 
1913. 

Hydrogen or purified water-gas is passed through 
petroleum heated under a pressure of 6 to 100 lb. per 
sq. in. in the presence of finely-divided niokel, irqmerged 
in the liquid. The gases and vapours are separated from 
unchanged petroleum in the cooler parts of the still and 
then passed through a reducing valve to a purifier con¬ 
taining finely-divided nickel and finally to a oondenser. 
The petroleum is freed from sulphur and asphalt tun before 
use, on account of their harmful effect on the oatalyser. 
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Mineral oil: Manufacture of products from ——. The 
New Oil Refining Process Ltd., London, and E. L. 
Lomax, Preston, Lanes. Eng. Pat. 10,040, April 29, 
1913. 

The gaseous products obtained in cracking hydrocarbon 
oils are passed through sulphuric, phosphoric, telluric, or 
selcnie acid; from the floating mixture of oils obtained, j 
tho paraffins are recovered by distillation with steam in i 
the presence of alkali. Unsaturated sicoative oils are 
recovered from the residual alkaline solution by extraction 
with a solvent, and from the acid liquid by diluting it 
with water.—0. E. M. 

Crude oil; Process for treating — - W. S. Barnickcl, 
St, LouiB, Mo. U.S. Pat. 1,093,098, April 14, 1914. 

Crude petroleum containing not less than 10 per cent, 
of water and slimy substancoB emulsified with the oil, is , 
thoroughly mixed with iron sulphate solution, the quantity 
of sulphate not exceeding 1 per cent, of the impurities. ; 
On standing, the oil, slime, and water form separate layers, 
and the oil ean be drawn off.—A T. L. 

Cote ovens : Regenerative -. E. G. A. lecocq, Brussels, j 

Eng. Pat, 10,253, May 1, 1913. Under lilt. I onv., 
May 13, 1912. 

See Fr. Pat. 467,974 of 1913 ; this .1,1913,1000.—T. F. B. 

Coke ovens. Gohr. Hinselmann, Esscn-lliihr, Germany. • 
Eng. Pat. 29,099, Lee. 19, 1913. Under Int. t.onv., I 
dan. 13, 1913. 

Bee Ger. Pat. 298,327 of 1913 ; this J., 1914, 411.—T. F. B. 

Vertical retorts; Apparatus for discharging -• H. 

Komiers, Essen on Ruhr. Germany, Assignor to H. 
Hoppers Co., Ghieago. U.S. Pat, 1,093,939, April 21, 
1914. 

See Eng. Pat, 29.371 of 1912 ; this d., 191.3, 800.—T. F. B. 

Illuminating and fuel gases from mood ; Process of manu¬ 
facturing- -. R- M. Poole, Mount Gambler, South 
Australia. U.S. Pat. 1,093,470, April 14, 1914. 

See Eng. Pat. 13,929 of 1913 ; this J., 1914,190.—T. F. K. 

Asphttltc-like name* and dcrimliees therefrom ; Proeess 
tor the manufacture of — —. L. Landsberg, Nuremberg, 
Germany. Eng. Pat. 8099, April o, 1913. 

See Fr. Pat. 457,054 of 1913 ; thisd., 1913, 1000—T. F B. 

Proems of generating hydrogen. U.S. Pat. 1,092,903. 
St e VII. 


Hb. -DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Peat ■ Treatment of - by wet-carbonisation. N. Testrup 

and M. A. Atkinson, London, T. Rigby and G W. 
Andrew, Dumfries, and Wetcarbonixing Ltd., London. 
Eng. Pat, 2283, dan. 28, 1913. 

Wet Doat is subjected to wet-carbonisation, for example 
as described in Eng. Pats. 17,610 of 1911 or 25,146 of 1912 
(this J., 1912, 1171 ; 1914, 346), the liquid matter is 
separated neutralised with alkali, and concentrated in 
an evaporator, whioh may be of the type referred to in 
Eng. Pats. 12,462 and 22,670 of 1911 (this J., 1912, 971; 
1913, 183). The vapours ovolved during evaporation are 
washed with acid liquor to extract tho ammonia, before 
they are returned to the beating surfaoes of the evaporator. 
The concentrated liquor, or the solid evaporation residue, 
is mixed with peat fuel from the process and gasified in 
an ammonia-recovery gas produoer. The proportion of 
the nitrogen in the wet peat passing into the liquor during 


wet-carbonisation may be increased by raising tho tem¬ 
perature. In one case, the proportion was 19 por cent, 
at 180° C., but only 14 per cent, at 170° C.—A. T. L. 

Ammonia contained in semi-solid materials [e.g. peri]» 
Process and apparatus for the recover y of ■ . E- 

Htauber and W. Koohan. Fr. Pat. 464,-27, Oct. 29, 
1913. 

An apparatus for the recovery, as ammonia, of the nitrogen 
contained in peat and similar substances by destructive 
distillation. Carbonisation is effected in a vertical retort 
into which tho material is ohargod from a feed hopper, 
the latter having slots in its skies communicating with an 
annular flue surrounding the retort. In the lower part o 
the carbonising chamber is a system of tubes through which 
water is circulated; the steam developed serves to actuate 
an ejector in tho gas-outlet main, whereby gases are 
exhausted from the retort and directed to a 
where tho ammonia is recovered, the uncondonsable gsaee 
being returned and burned in the annular flue surrounding 
the retort and thus supplying some of the heat required 
for the carbonisation and for drying tho raw material in 
the feed hopper. Steam from the water tubes may also 
be directed on to tho incandescent chargo in the 
carbonising chamber to increase tho yield of ammonia. 

Wood distillation; Process and apparatus /or-—- 
Woidich, Praguo-Weinbcrge, Austna-Hungary. U.S. 
Pat. 1,092,620, April 7, 1914. 

The gases from the retort pass through a collecting main 
in which they are brought into contact with tar and so 
become saturated with tar oil vapours. The saturated 
i gases arc then cooled to the dew point of the higher-boiling 
tar oils and brought into intimate contact with the tai 
from which the oil has been removed; the oil vapours 
remaining in the gases are absorbed by the tar, which is 
then separated in u tar extractor. W. H. 

Arc light electrode. F. M. Lewis. Ger. Pat. 271,993, 
July 3, 1913. 

A chromate is added to the known mixture consisting 
chiefly of tungstates and fluorides, which is <teP l ' wi t 
arc light carbons to improve their light-emitting and 
burning properties.—A. is. 

Peat ■ Removal of water from wet carbonised ! . N. 

Testrup, London, and D. Soderlund, Clapham Park, 
Assignors to Wctcarlionizing, Ltd., London. L.t). 

• Pat. 1,094,270, April 21, 1914. 

Bee Eng. Pat. 4684 of 1911; this J., 1912, 323.—T. F. B. 

Are-electrode and jrrocess for making it. J. L. R. Hayden, 
Schenectady, Assignor to General Electric Co., New 
York. U.S. Pat. 1,093,182, April 14,1914. 

See Eng. Pat. 2027 of 1909; this J., 1910, 204.-T. F. B. 

Flectrode [for arc lamps}. E. Weintraub, Lynn, Mass., 
Assizor 1 General Electric Co., New fork. U.S. 
Pat. 1,093,957, April 21, 1914. 

See Eng. Pat. 11,792 of 1912 ; this J., 1913,415.—T. F. B. 

I Table photometers. Eng. Pat- 1*8®- See XXI11, 
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Patents. 

Oils of the petroleum, tar and similar types ; Apparatos 

for%, tilling -- L. Stoinrehneider, Brunn, Austria. 

Eng. Pat- 8768, April 14, 1913. 

The apparatus is for distilling oils under a high vacuum, 
ae^ fromthe >tiH areorawn through a tube con- 
then through a liquid tori to the barometno 
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condenser and vacuum pump. By varying the depth of 
the seal, the degree of vacuum in the still can be adjusted 
as desired. The oil condensed in tho tube condenser 
passes through a cooling coil to a vessel connected with the 
vapour conduit leading to tho barometric condensor, so 
that the vapours given off from this distillate are with¬ 
drawn. This vessel is connected with the distillate pump 
and has a branch-pipi through which tho distillate can be 
passed directly to tne receiving tank instead of through 
the pump.—A. T. L. 

1-Chloro-anthroqiixnone; Process for preparing nitro 

and chluro derivatives of -. Farbwerko vorm'. 

Meister, Lucius, und Briining. Ger. Pat. 271,681, 
Aug. 12, 1911. Addition to Ger. Pat. 267,544 (see 
this J., 1914, 70). 

Nitro-anthraquinonesulphonic acids or anthra- 
quinonedisulphonic acids or their salts are heated with 
thionyl chloride. Sulphoohlorides are obtained as 
intermediate products, from which sulphur dioxide is 
eliminated, with the formation of tho corresponding 
nitrochloro or dichloro derivative.—T. F. B. 

Sulphonaphthylated aromatic p-diamines; Process for 

preparing -. Farbwerke vonn. Meister, Lucius, 

una Briining. Ger. Pat. 271,821, March 14, 1911. , 

An aromatic p-diamine is condensed with an amino- 
naphthalenesulphonic acid, with or without addition of a 
solvent or suspending agent. The products appear to j 
consist mainly of tho monosubstituted compounds of I 
the type, NH 8 .R.NH.C 10 H 6 .SO 8 H, which are valuable j 
azo dyestuff components ; the disulphonaphthyl derivatives j 
are only produced in small quantity.—T. F. B. 


boine deduced against the conclusion that “ rn ’" u j Mld 
is an anthraquinonc derivative, namely methylhydroiy- 
anthraqninonecarboxvlio acid. The solubility ofoarminic 
acid in water is without parallel amongst the hydroy- 
anfchraquinones, except as glucosides or sulphomo acids. 
There is no parallel in the anthraquinone senes for the 
peculiar behaviour of carminic acid in yielding water 
when heated above 145° C. with formation of a water- 
insoluble dyestuff, which cannot be reconverted into 
carminic acid. The yield of anthracene hydrocarbons 
obtained by the distillation with zinc dust is very small. 
A new derivative of carminic acid, the anhydride, 
C t .H t0 O ls , haR been obtained by the action of thionyl 
chloride. It is a red powder, insoluble in water and 
alcohol, and it can be reconverted into carminic acid by 
the action of alkali, differing in this from anhydrocarminic 
acid.—J. B. 


Osage Orange; The mine of - as a dyestuff. F. W. 

Kressmann. Textile Colorist, 1914, 36, 07—98. 

The dyestuff of the wood of tho Osage Orange tree appears 
to be composed of morin and maclurin, as in the case of 
fustic. The extractive matter is almost identical with 
that of fustic in quality and quantity, and the 25,000 
tons of mill waste produced annually in the United 
States might under certain conditions compete with 
fustic.—J. B. 

Isocureumin ; Synthesis of an -. G. Heller. Ber., 

1914, 47, 887-890. 

Vanillin was condensed with acetylacctonc in presence 
of alcoholic hydrogen chloride, yielding a mixture of 
substances from which a product isomeric with curcumin 
was isolated. This so-called isocureumin appears to 
consist of a mixture of stereoisomerides.—J. R. 


IV.—COLOURING MATTERS AND DYES. 

Sulphur; Action of - on amines. Part II. Aniline. 

H. H. Hodgson and A. G. l)ix. Chcm. Soc. Trans., 
1914, 105, 952—956. 

The resinous moss which is the chief product of the action 
of sulphur (25 grins.) on aniline (50 grms.) and aniline 
hydrochloride (25 grms.) at 185°—190° U. for 3 to 4 hours, 
consists largely of trithioanilino S 8 (C„H 4 .NH g ) t . This 
was isolated as its sulphate by extraction of the mass 
with hydrochloric acid, addition of sulphuric acid, and 
precipitation by gradual addition of aqueous caustic 
soda solution (yield 71 grms.). On diazotisation and 
combining with the usual components it yielded dyestuffs 
possessing good fastness. The hydrochloride and a 
crystalline oxalate and benzoyl derivative are described. 

—G. H. F. 

l,2.3A.-Tetrachloroquinizarin. H. Hovormann. Ber., 
1914, 47, 1210-1213. 

Contrary to the statement in Ger. Pat. 172,105, tetra- 
chlorouhthalio acid can be condensed with quinol under 
Buit&ble conditions. When the constituents are heated to 
195° —230° 0. with boric acid, dihydroxybenzoyltotra- 
chlorophthalic acid is first formed, and this is converted 
into 1.2.3.4.-tetraohloroquinizarin by heating the boric 
acid melt with concentrated sulphuric acid to 150°—165° C. 
The product dissolves in alkalis with a cornflower-blue 
colour and does not dye on the ordinary mordants. 
Heating to 250° C. with lime water and copper powder 
converts it into dichlorotetrahydroxyanthraquinone, in 
which the nowly introduced hydroxyl groups probably 
oocupy a-positions. This product dyes on mordants 
in shades similar to those of Brazil wood. Tetraohloro- 
quinizarin reacts with p-toluidine to give 2.3.4-trichloro-l- 
p-toluidinoquinizarin, whioh is soluble in alkalis with a 
dark blue-violet colour.—J. B. 

Carminic add. C. and H. Liebermann. Ber. 1914, 47, 
1213—1219. 

A criticism of the reoent work of Dimroth and his 
collaborators (Annalen, 1913, 899, 1, 43, 62), arguments 


Patents. 

Colouring matters of the anthracene sejies; Manufarture 

of -. J. Y. .Johnson, London. From Badische 

Anilin u. Soda Fabrik, Ludwigshafon-on-Rhine, Ger¬ 
many. Eng. Pat 10,291, May 1, 1913. 

The products obtained by treating acetylamino-anthra- 
quinoncs with acid chlorides (see Eng. Pats. 29,750 of 
1906 and 9657 of 1907; this .T., 1907, 1135; 1908, 556) 
are converted into deep red-brown to yellow-brown vat 
dyestuffs by treatment with dehydrating agents, for 
example sulphuric acid. The reaction may also be 
brought about by more energetic treatment with acid 
chlorides themselves, in which case it is possible to start 
directly from tho acetylamino-anthraquinone or even 
from the aminoanthraquinone, the acetylation and the 
two stops of the reaction being performed in one operation. 
The reaction is complete when no further change takes 
place on heating tho product with 97 per cent, sulphuric 
acid at 160° C. for two hours.—J. B. 

Colouring matters of the anthraquinone eeries ; Manufacture 

of compounds and -. »J. Y. Johnson, London. 

From Badische Anilin u. Soda Fabrik, Ludwigshafen- 
on-Rhinc, Germany. Eng. Pat. 21,027, Sept. 17, 1913. 
Vat dyostuffs dyeing generally lemon-yellow shades and 
having the probable constitution 



where A represents an anthraquinone residue, are produced 
by treating an o-halogen-aoetvlaminoanthraquinone with 
Bulphur or a substance capable of yielding sulphur, or 
alternatively by treating an o-aminoanthraquinone- 
mercaptan with a compound oapable of introduoipg the 
oxalic acid residue, e.g., oxalyl chloride.—J. B. 

Acridones and thioxanihones of the anthraquinone series; 

Process for preparing -. Badische Anilin und Soda 

Fabrik. Ger. Pat. 272,297, Feb. 7, 1913. 
oo'-Dihalooenanthraquinonylabyl ketones are treated 
with sulphamides, sulphides, or sulphydratet, or analogoui 
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Compounds, preferably in presence of a diluent, a oatalyst, 
and a substance whioh will oombine with acid.— T. F. B. 

Azo dyestuffs ; Production of new -. P. A. Newton. 

From Farbenfabriken vorm. F. Bayer und Co., Elber- 
feld, Germany. Eng. Pat. 10,380, May 2, 1913. 

Disazo dyestuffs dyeing ootton red to brown shades whioh 
become fast to washing and light by after-treatment with 
formaldehyde are formed by oombining tetrazotised 
diaminodiphenylureas with one mol. of resorcinol and 
one mol. of an aminonaphtholsulphonic acid or a derivative 
thereof, e.g 2.8.6-, 2.6.7-, or 1.8.4-ami nonaphthol- 
sulphonic acids or their acetyl, benzoyl, or imidazole 
derivatives.—J. B. 


Pur pur tricarboxylic acid ; Process for preparing -. 

Farbonfabr. vorm. F. Bayer und Co. Ger. Pat. 272,301, 
Marok 11, 1913. Addition to Gor. Pat. 260,765. 
1.4-Dihydroxyanthraoiunonk-3-cakuoxylic acid is used 
til place of 1.2-dihydroxyanthraquinone-3-carboxylic acid 
in the process described in the principal patent (see Eng. 
Pat. 29,606 of 1912 ; this .1., 1913, 593). The first product 
of the oxidation appears to be 2-hydroxyantkradiquinone- 
3-carboxylic acid; by prolonging the fusion, or by adding 
a reducing agent, or by pouring the melt into aqueous 
bisulphite solution, it is converted into the known 1.2.4- 
trihydroxyanthraquinone-3-carboxylic acid.—T. F. B. 

Disazo dyestuffs ; Process for preparing mordant -. 

Anilinfarben- und Extract-Fabr. vorm. J. li. Geigy. 
Ger. Pat, 271,445, Jan. 19, 1913. 

The disulphonic acids of thioaniline or of p-diaminophenyl 
ether are diazotised and combined with salicylic acid or 
o- or m-cresotinic acid. The products give yellow dyeings 
on wool, which are fast to potting and milling after chrom¬ 
ing. They may also be used for printing cotton goods 
on account of their solubility and ease of fixation and the 
fastness of their chrome lakes.—T. F. B. 


Anthraquinonc derivatives containing sulphur; Process for 

jrreparing -. Ohom. Fabr. Griesheim-Elektron. Ger. 

Pat. 271,947, June 5, 1913. 

Anthraquinone-imines which do not contain substituents 
in the o-positions to the imino-group necessary for the 
formation of p-thiazines, are treated with Bulphur chloride 
or solutions of sulphur in sulphur chloride. The products 
are p-thiazines of the anthraquinonc series ; some of them 
are vat dyestuff b whilst others are easily converted into 
vat dyestuffs.—T. F. B. 

Triphenylmelhane dyes ; Process for the production of -. 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger¬ 
many. Eng. Pat. 19,488, Aug. 28, 1913. Under Infc. 
Conv., Aug. 30, 1912. 

See Fr. Pat. 461,810 of 1913 ; this J., 1914, 195.—T. F. B. 

Sulphur [sulphide] dye ; Green -. J. FlaohBlaonder 

and K. P. Gralert, Elberfeld, and M. Buff, Vohwinkel, 
Assignors to Farbenfabr. vorm. F. Bayor und Co., 
Elberfeld, Germany. U.S. Pat. 1,093,259, April 14,1914. 
See Ger. Pat. 254,304 of 1911 ; this J., 1913,189.—T. F. B. 

Azo dyestuffs and their production. H. Levinstein and J. 
Baadiley, Assignors to Levinstein, Ltd., Blackley. 
U.S. Pat. 1,092,842, April 14, 1914. 

See Bag. Pat. 12,281 of 1911; this J., 1912,634.—T. F. B. 

Anthraquinonc dyes and process of making them. M. H. 
Isler and O. Bally, Mannheim, Assignors to Badisohe 
Anilin und Soda Fabrik, Ludwigshafen-on-Rhine, 
Germany. U.S. Pat. 1,093,427, April 14, 1914. 

See Ger. Pat. 259,370 of 1912 ; this J., 1913,593.—T. F. B. 


Nitrobenzenc.diazonium derivatives ; Stable -. 0. N. 

Witt, Weetend, Assignor to Aot.-Ges. f. Anilinfabr., 
Berlin. U.S. Pat. 1,093,567, April 14, 1914. 

See Eng. Pat. 11,290 of 1913 ; this J., 1913,821.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Pyrites ; Seleniferous - and its use in the manufacture 

of sulphite pulp. J. C. Torgerson and 0. Bay. Papier- 
fab., 1914, 12, 483-484. 

Selenium is always present in iron pyrites in proportions, 
relatively to the sulphur, ranging from 1 per 10,000 to 1 
per 100,000. On roasting, the selenium is volatilised as 
selenium dioxide, but is finally found in the aoid as 
elementary selonium. Under certain circumstances much 
harm may be done. Experiments in practice with two 
varieties of pyrites, both containing the kame quantity 
of selenium, nut one a dusty Bort and the other free from 
dust, proved that it is not directly the presence of selenium 
which oausos trouble but the simultaneous presence of 
dust. With vory dusty sorts of pyrites it is impossible to 
eliminate all the flue dust by moans of sorubbers, and this 
dust, consisting of iron oxide, may act as an energetic 
contact subsUnce promoting the catalytic destruction of 
the sulphurous acid or calcium bisulphite by the selenium. 
This action is recognised by a sudden fall in the sulphurous 
aoid and limo-oontents of the digester liquor after the 
digestion has proceeded for some time. The sulphuric 
acid thus formed attacks the cellulose. Since the ill 
effects of the selenium are promoted both by a high 
temperature and long duration of digestion, the above 
defects are most noticeable in the manufacture of “ high- 
boiled” bleaching pulp.—J. F. B. 

Papers ; Durability of high-grade -. W. Herzberg. 

Papicrfab., 1914, 12, 478—479. 

Hjelmsatrr (Papierfab., 1912, 10, 686, 1459) exposed 
a number of papers, both animal-sized and rosin-sized, to 
full sunlight from June to August, and then tested the 
deterioration produced. In all the papers, including 
even the tub-sized hand-mado papers, the exposure to 
light and air produced a profound deterioration in the 
resistance to folding ; in many cases this had fallen to 5 per 
cent, of the original value. The sizing-resistance to ink 
had disappeared in all cases. The papers belonging to 
Normal class 1, both the animal-sized papors and those 
doubly Bized (both animal and rosin sizes) showed only a 
slight darkening in colour; the rosin-sized samples were 
much discoloured. It was concluded that the deterioration 
in resistance to folding produced by exposure was in some 
way connected with the destruction or decomposition of 
the sizing. From tests in which papers were steeped in 
solutions of aluminium sulphate, potassium sulphate and 
aluminium acetate and then exposed to light, the author 
concluded that the deterioration was brought about by 
the presence of aluminium sulphate; aluminium aoetate 
had no ill effect. Herzberg points out that in the tests 
recorded, those papers containing only vary small quantities 
of aluminium salts proved no more resistant than those 
samples containing comparatively large proportions, so 
that a directly injurious influence of aluminium sulphate 
cannot be inferred. The faot that the introduction of a 
large excess of this salt into the paper was found to be 
injurious does not prove that papers containing normal 
quantities are similarly affected.—J. F. B. 

Papers produced from different kinds of deciduous and 
coniferous woods by the soda and sulphite processes 4 

Comparison of -. C. Beadle and H. P. Stevens. 

Paper-Maker, 1914, 47, 397 — 403. 

Comparative tests were made with papers manufactured 
from bleached and unbleaohed pulps prepared from seven 
deciduous woods by the soda prooess and from fifteen 
coniferous woods by both the soda and the sulphite 
processes. The average results for the papers from the 
different classes of pulp are shown in the following table 
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Pulps. 

Length of 
rtbie In 
ram. 

l 

i 

Thlekne.HH 1 Substance 
of paper | In grins, 
in mm. . per sq. ra. 

i 

Breaking 
strain in 
lb. per inch 
width. 

Breaking 
length 
ill metres. 

Total 
elongation 
at break. 

Permanent 
elongation 
at break. 

Bursting strain, 
corrected to 
uniform substance 
of 100 grms. per 
sq. m., in lh. per 
sq. in. 

Broad-leaf, soda: 

127 

(i 17 

103 

4-5 

727 

0.5 

10 

OR 

Bleached . 

1 17 

0 14 

87 

6-« 

1178 

2 0 

20 

12*8 

Coniferous, soda : 


(M3 

70 

12-5 

2785 

3-4 

21 

32-2 

Bleached . 

2-37 

(M2 . 

78.. 

13 2 

3020 

3-5 

1-7 

27*4 

Coniferous, sulphite: 

2-55 

0 12 ! 

82 

8-3 

1028 

2 0 

1*0 

22-9 

Bleached . 

2 44 

0 12 

85 

108 

_ _ 

2384 

3 0 

1-8 

23-0 


(S<* also this J., 1013, 1103.)—A. S. 

Patents. 

Silk ; Treatment of waste - or at fur fibres to increase. 

their coefficient of friction on each otJter. W E. Muntz, 
London. Eng. Pat. 8278, April 8, 1913. 

Waste silk or other fibres which cannot be spun owing to 
lack of cohesion and shortness of staple, are treated with 
a solution capable on evaporation of leaving a deposit 
which will increase the coefficient of friction of the libres 
on each other. A solution of rubber in pure carbon 
bisulphide may be used for this purpose, the material being 
treated in bulk before spinning, or the yarn itself treated 
after first spinning loosely.—-J. B. 

[Drying] Textile materials with clastic fluids; Apparatus 

for treating -. Pulsometer Engineering Co., Ltd., 

Heading, and T. G. Marlow, London. Eng. Pal. 871)4, 
April 14, 1913. 

An apparatus for drying rags or the like consisting of a 
revolving cylinder fitted inside with lifting plates which 
overlap and arc of a yielding or springy nature. The 
cylinder is mounted on a set of supporting rollers near the 
centre and is capable of expansion in opposite directions. 


Far ; Preparing - for felting. E. Tweedy, Assignor to 

E. It. Tweedy and Matteawan Manufacturing Go., New 
York. U.S. Pat. 1,085,391, Jan. 27, 1914. 

Fur, cither on the skin or cut, is treated, preferably in a 
closed chamber, with ozono in order to render it capable 
of felting, this process replacing the usual “ carroting '* 
with mercury nitrate solution.—J. B. 

Grease [from textiles]; Process and apparatus for the con¬ 
tinuous extraction of -. li. Gohy. Fr. Pat. 465,097, 

Aug. 30, 1913. Under Int. Conv., Aug. 31, 1912. 
The material (particularly textile fabric) is made to pass 
continuously through an apparatus with two communicat¬ 
ing compartments. In the first the fat is extracted by 
a current of hot solvent circulating in the opposite direction, 
whilst in the, second the material, after passing between 
rollons, is freed from solvent by a current of hot air or 
gas, the expelled solvent being led to a condenser. 

6 —C. A. M. 

Paper ; A process for drying -. E. P. Butts, Spring- 

field, Mass. U.S. Pat. 1,094,195, April 21, 1914. 

The air used in drying paper is first saturated with water 
at a definite temperature and then heated to a definite 
higher temperature after which it is brought into contact 
with the paper.—J. B. 

OeUuiose formates and process of making same. O. Bon- 
hoeftet, Elberfeld, and H. Grntrum, Vohwinkel, 
Assignors to Farbenfabr. vorm. F. Bayor und Co., 
Bfbetfeld, Germany. U.S. Pat. 1,093,247, April 14, 

im 

Sal Fr. Pat. 422,542 of 1910 ; this J., 1911, 532.—T. F. B- 


Artificial horsehair ; Process of manufacturing -. C. M. 

iSanlavillo, Iaj Coteau, Prance. U.S. Pat. 1,093,295, 
April 14, 1914. 

See Fr. Pat. 435,989 of 1911; this J., 1912, 381.—T. F. B. 

Producing fermentable, sugars \from sawdust]. Eng. Pat. 
14,938. See XVII. 


VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Aniline Black; Thermal relationships in the formation 

of - on the fibre. F. Erban. Oosterr. Chem.-Zoit., 

1914,17, 83—87. 

A T)F.S(!RirTTON of some experiments on the dyeing of 
Aniline Black on tightly packed material (cops and stock¬ 
ings). The material was padded with a chlorate-vanadium 
black liquor and placed m a closed vessel in a room the 
temperature of which can be regulated. Observation 
of the temjieratiire inside the material showed first a 
gradual and then a rapid rise until a maximum was 
reached, followed by a gradual falling off during some 
days. This spontaneous oxidation was dependent on the 
amount of vanadium present and was also influenced by 
tho degree of dampness and the compression of the 
material. Tho rise in temperature was not harmful but on 
tho contrary was necessary for tho formation of a useful 
black. The conditions to be observed wore a gradual 
approach to the critical temperature at which reaction 
sets in, by careful regulation of the heating of the oxida¬ 
tion chamber, and then, when spontaneous oxidation 
set in, an avoidance of drying by evaporation of 
tho outer portions of tho mass, whereby uneven- 
neBs and tendoring would be caused, also streakiness 
on tho edges owing to moisture condensing on the walls 
of the vessel, causing local washing out of tho bate. 
When tho material was loosely packed the temperature 
rose more quickly and the reaction was accelerated, but, 
owing to more rapid cooling, a lower maximum temperature 
was reached.—J. B. 

Para-diamines ; The affinity of - for fibres. I, Franfk. 

Rev. G4n. Mat. Coi., 1914, 18, 129—133. 

When wool, oiled cotton or cotton mordanted with 
antimony tannate is treated with a boiling solution of 
benzidine hydrochloride, the diamine is fixed on the 
fibre but unmordanted cotton and cotton mordanted 
with aluminium oleate remain unaffected. The * base 
thus fixed, on diazotising and developing with /9-nap Athol,, 
gives a strong colouration, red-brown on the mOrdfcntod 
cotton and red on the wool. The colour is quite different 
from that obtained by combining tetrazotieed benzidine 
with 2 mols. of /9-naphthol, which is a deep brown. 
It is concluded that one amino group only of the 
benzidine is diazotised and a mono-azo dyestuff 
produced, the other amino group being attached, 
to the fibre or to the mordant. Other shades can bet 
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produced on woo] by the use of various developer*, 
e.g., 2-amino-8-napht,hol-7-sulphonio acid give* a brownish 
yellow shade of red, aminonaphthol other a blue, m- 
toluylenediamino a fine red-brown and aminodiphenyl- 
amino an olive. Mono-aminos ( e..g., aniline, amino- 
aoetanilide) can be fixed on wool but cannot be diazotised 
on the fibre; m- and p-diaminos behave similarly to 
benzidine on wool. An aminoazo compound ( e.g Aniliro 
Yellow) behaves liko a simplo mono-amine and cannot be 
diazotised on wool, while d i ami no-di ben/.enoazod i pheny 1 
dovolops like other diamines. In the author's opinion a 
diamine is fixed on wool in a manner analogous to the 
dyeing of basic dyestuffs, ».#*., viewing wool as an amino 
acid, the aoid part of the radical combines with one of the 
amino groups of the diamino. This explains why one 
amino group only of the diamine is diazotisable.—T. B. 

Patents. 

Dyeing and drying wool, hair, rags, cotton and other fibres ; 

Apparatus for washing , sterilising, and drying wool, hair, 

or rags, or for -. W. Crowther, Bradford. Eng. 

Pat. 7648, April 1, 1013. 

Agitation of the material is caused by means of com¬ 
pressed air, forced in below the perforated false bottom 
of an ordinary dye-tub. An upright pipe reaching below 
the false bottom and delivering above the surface of the 
material causes an additional circulation of the. liquor. 
Hot or cold air is used as required. After running off 
the liquor the material is dried and sterilised by compressed 
air at 230" F. (110‘ C.). -.1. B. 


I)ye-vats ; Method of supplying dye-compounds to -. 

T. Southwell, Halifax. Eng. Pat. 7711, April 2,11)13. 
The colour, etc., is admitted to the steam pipe from 
which it is ejected by the steam into the dye-vat in a 
uniform manner. (Reference is directed to Eng. Pat. 
11,402 of 1809 ; this .1., 1899, 913.)-J. B. 


Dyeing machine. W. J. Mellersh-Jaekson, London. 

From F. >1. Muir, Winchester, Mass., G.S.A. Eng. 

Pat. 8971. April Hi, 1913. 

A pressure dyeing apparatus in which a basket having 
perforated bottom, jieripherv and central pipe rests 
on the conical bottom of the closed outer casing in Ruch a 
way as t.o leave separate spaeeR between the bottom 
and periphery respectively of the basket and the outer 
easing. Tho circulating pump is connected independently 
with the*bottom chamber, the peripheral chamber and the 
central jape so that the circulation can be directed at will 
into that part of the. basket where it is most required. 
The perforations are of gradually decreasing size to wards tho 
top of the apparatus, the central and peripheral jiortions 
of the cover of the basket are non-perforated and detach¬ 
able perforated horizontal pipes are fitted between the 
central pipe and the peripheral wall of the basket, in order 
to promote uniform dyeing.—J. B. 


Dyeing and otherwise treating textiles; Rotary apparatus 

'for -, R. P. Smith and G. E. Brum, Philadelphia, 

Pa., U.S.A. Eng. Pat. 9576, April 23, 1913. 

The material is carried in ft rotary drum having non- 
perforated ends and radial partitions and perforated 
inner and outer walls. The drum is mounted to revolve 
within the dye vat, and the dye-liquor is circulated through 
the material in each radial compartment first in one 
dire^flffe and then in tho reverse direction during a single 
rotwion of the drum, the circulation being effected by 
blajfes mounted radially on an axle which revolves inside 
thrfftnner wall of the drum and in a direction opposite to 
th« of the drum.—J. B. 


Aniline Black; Process and. apparatus for continuous 

chroming in dyeing -. J. F- Bern berg, Akt. Ge*., 

Barmen- Ritterhauscn, Germany. Eng. Pat. 21,930, 
Sept. 29, 1913. Under Int. Conv., Oct, 30, 1912. 
Instead of the usual chroming on the jigger, the cloth, 
after padding and oxidation, is successively saturated 


with a chroming liquor, squeezed, and passed through 
an air way, this sequence of operations being repeated as 
often as isVieeossary. The apparatus consists of a suooession 
of chroming troughs arrangod in steps, fresh liquor boing 
supplied to tho first trough according to the rate at which 
it is removed from tho last one. After the material has 
passed through the first trough, it is squeezed, passed 
through the ager, and then into the second trough, and 
so on.—J. B. 

Piet to ch ; Proc.ws of transferring - to bases of linen , 

wood, and 'the like. A. Christianson, Liibock, Germany. 
Eng. Pat. 29,026, Bee. 16, 1913. 

Pictures are transferred to a new base by first applying 
a mixture of collodion (47), celluloid varnish (47) ana oil 
of juniper (6 per cent.), which stiffens the film of colouring 
matter, then immersing in a solution {e.g. Boda) which 
softens its existing bast’, transferring the colour film to 
a temporary carrier, removing tho original backing and 
finally securing the picture to the new base by an adhosivo. 

—J. B. 


Printing on fabrics : Process for -. K. Gross. Gor. 

Pats. 272,526 and 272,527, Feb. 28 and Sept. 3, 1913. 

(1) The goods are treated with an alkali and a roduoing 
agent, and then printed with a “ reduction dyestuff ” in 
the form of a lithographic ink or printing ink, or thoy are 
first printed and then treated with an alkali and a roduoing 
agent; in either case the colour is fixed by steaming. 
The resulting prints are fast to washing and rubbing. 

(2) The goods are treated with alkali and then printed 
j with a lithographic or print ing ink containing tho dyestuff 

or its leuoo-eompound and ft reducing agent, and finally 
i steamed. The sparingly soluble, stable hydrosulphito 
compounds may be used as tho reducing agent.—T. F. B. 

Coloured reserve-effects under vat dyestuffs ; Process for 

producing -. Badisehc Anilin und Soda Fabrik. 

Gor. Pat. 272,685, May 8, 1913. 

Vat dyestuffs can bo divided into two groups according 
to their behaviour in presence of a mixture of dextniso 
and an easily reducible organic substance (nitre 
compounds or anthraquinone derivatives); one group is 
fixes! on the fibre under these conditions whilst the other 
group is reserved. This process for producing coloured 
reserve effects consists in applying to the fibre one dyestuff 
from each of the above groups in presence of a mixture 
of dextrose and a reducible organic compound.—T. F. B. 


VII. -ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 


Iodides ; Direct iodometric determination of soluble -• 

W. Stiiwo. A]mth.-Zoit., 1914, 29, 382. 

The indicto is decomposed by adding an excess of potassium 
iodato and acidifying witli dilute nitrio ackt. Tho Iroe 
aoid is then neutralised by barium carbonate, the previous , 
addition of a small quantity of alcohol being recommended 
to prevent foaming and consequent loss of iodine. To 
tho neutral solution potassium iodide is added to bring 
the precipitated iodine into solution, tho excess of barium 
carbonate is allowed to settle, and the iodine determined 
by titration of an aliquot portion of the dear solutkfc 
with standard thiosulphate. Five-sixths of the iodine 
indicated represents that present originally aa iodide. 
The method is applicable in the prosenoe of chlorides, bnt 
not of bromides.—0. F. M 


Pyrites awl sulphuric acid in the United Slates ; Production 

„/ -m 1913. W. 0. I’halen. Oil, Paint, and Drug 

Sop., April 27, 1914. [T.R.] 

Tn» production of pyrites in the United States in 1913 
was 341,338 long tons, valued at 11,286,084. In 1912. 
the output amounted to 360,928 tons, valued at 11,334,269- 
The output of by-produet pyrites, obtained in oonuecrion 
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with coal raining, foil off materially. The import* of 
pyrites during 1913 were 860,592 tons, and in 1912 
970,786 tons. 

According to returns for the year 1913 the production 
of sulphuric acid in the United States was 3*,538,980 
short tons of 60° acid, valued at $22,366,482. This does 
not include a small amount of fuming acid but includes 
by-product acid obtained in the Bmeltor industry. The 
acid produced at copper and zinc smelters in 1913 amounted 
to 790,296 Bhort tons of 60° acid, valued at $4,346,272. 
The production of acid by grades is tabulated in detail 
below :— 



Quantity, i 

' 

Grade. 

tons. 

Value. 

50° B. 

1,013,318 

19,212,917 

n. 

ftno .020 

3,202,528 

or b. 

797.104 

9.282,422 

Other grades . 

63,158 

986,059 

Total. 

3,013,509 

*22,(184,52(1 

Total reduced to 50° B. arid.* 

3,538,980 

$22,300,482 


•Exclusive of a small amount of fuming add. 


Rare earths ; Some errors in the determination of the - 

as hydroxides. T. O. Smith and C. James. Chem. 
News, 1914, 109, 219—220. 

Tiie determination of the rare earths by precipitation 
with ammonia or sodium hydroxide, and weighing as 
oxide, gave higher results than those obtainod by pre¬ 
cipitating as oxalate. The amount of hydroxide added 
in excess also influenced the result, and the higher values 
given by this method are ascribed to the carrying down 
of sodium by the precipitate and to the formation of 
basic salts. By the oxalate method perfectly concordant 
results were obtained.—<3. F. M. 

Sulphur in spent oxide ’ Determination of - by com¬ 

bustion. C. W. Somerville. J. (las Lighting, 1914, 
128,241-242. 

The sulphur is burnt in a stream of oxygen, the sulphur 
dioxide absorbed in alkali, and the alkaline sulphite solution 
oxidisod with hydrogen peroxide, the sulphate being then 
determined either by titrating the excess of alkali with 
acid, or as barium sulphate. A simplo apparatus is 
described. The combustion vessel is a vertical glass 
cylinder, in which is plaoed a crucible containing t he spent 
oxide. Tho oxygen is led through a vertical tube to the 
interior of the crucible, in which the oxide is ignited. The 
determination can be completed in 20 to 25 minutes, the 
results agree within 0*5 per cent, and show a yield of 
sulphur 0-3 to 1 per cent, higher than by extraction with 
carbon bisulphide.—A. T. L. 

China clay: Adsorptive powr of -. P. Itohland. 

Kolloid-Zeite., 1914, 14, 193—195. 

According to Carli (Z. physik. Chem., 1913, 85, 2), 
colloidal ferric hvdroxide is not appreciably adsorbed by 
kaolin. The author points out that some kaolins become 
plastic and acquire adsorptive power only after prolonged 
contact with water, whereby colloids, principally hydr- 
curides of aluminium and silicon, are formed. A kaolin 
from Hohburg, Saxony, adsorbed colloidal ferric hydroxide 
almost completely. This kaolin consisted of; clay sub¬ 
stance 96, felspar 1, and quartz 3 per cent., and yielded 
the following results on analysis : loss on ignition, 1 2*67 ; 
SiO r 49-96 ; Al,0j, 36-33 ; Fe t O a , 0-72 ; CaO, traces ; 
K a O, Na,0, 0-34 per oent.—A. 8. 

Reactions in reversed flames. 11. Reduction of liquid 
anhydrous chlorides of groups 3—5 of the periodic system 
in the reversed chlorine-hydrogen flame. F. Meyer and 
H. Kerstein. Ber., 1914, 47, 1036—1049. 

Experiments of a similar character to those described 
previously (this J., 1912,1030) with an improved apparatus 


have boen made. Tho previous results were confirmed 
and the yield of titanium trichloride from the tetrachloride 
was increased to 70 per cent, by using a very rapid current 
of hydrogen. Boron chloride and Bilioon tetrachloride 
wore not reduced. Carbon tetrachloride gave a deposit 
of finely divided, very voluminous carbon ((3 94-6 per 
cent.) containing small proportions of chlorine and hydrogen 
which could not be removed by heating in a vacuum at 
600° C. ; the carbon readily yielded mellitic acid when 
oxidised with fuming nitric acid. Phosphorus penta- 
chlorido gavo a rod product (P 92—94 per oont.) very 
similar to Schenck’s scarlot phosphorus. Antimony penta- 
chloride gave a greyish black powder consisting of about 93 
per cent, of black antimony and 7 per cent, of the trichloride. 
Vanadium tetrachloride gave a very voluminous violet 
powder consisting of VCl a about 80 and VC1 3 20 per 
cent.—A. S. 

Carbides of uranium and thorium ; Composition of the 

gaseous mixtures produred by the. action of water on-. 

P. Lebeau and A. Damiens. Bull. Soc. Chim., 1914,15, 
367—370. 


The experimental results are shown in the following 
table:— 



Uranium carbide. 

Thorium 


a) 

(i) 

<S> 

carbide. 

Duration of reaction, 
•lays. 

6 * : 

3505 

15 

23 

3 


\ olunr of gas per grin 
of carbide, r.e. .. 

34-07 

32-00 

55 30 

50 20 

Composition of gas, per 
cent: 

Hydrogen . 

40-7(1 

49-53 

28-91 

59-77 

59 40 

Methane . 

14-15 

11-81 

19-79 

3-09 

3-10 

Ethane . 

23-43 

24-89 

22-08 

1000 

! 10 72 

Propane . 

2-97 

2 51 

5 55 

1-06 

[ 1-30 

Butane. 

0-90 

062 

4-73 

0-83 

1 0-80 

Ethylene. 

2-18 

2-34 ] 

1-30 


| 2-85 

Propylene and homu- 

logllCH . 

5-34 

5-79 j 

14-43 

0-72 

6-37 

Acetylene hydrocar¬ 
bons . 

1 33 

2-51 

2 55 

15 10 

15-22 








Sample (1) of uranium carbide contained 1-47 per 
cent, of graphite; sample (2) contained U 91-6 per cent, 
and was free from graphite. The thorium carbide con¬ 
tained Th 8811 per cent., combined carbon 9-21, and 
graphite3 09 percent.—A. 8. 

Nitrogen ; The “ active ” modification of -. H. B. 

Baker and R. J. Strutt. Bor.; 1914, 47, 801—804. 
(See also this J., 1914, 311.) 

A reply to Tiodo and Domcke’s assertion (this J., 1914, 
76) that the after-glow characteristic of “ active ” nitrogen 
depends upon the presence of traces of oxygon and that 
it is not given by nitrogen prepared from potassium 
azide. Experiments are described showing that nitrogen 
which had been stringently purified from oxygen still 
exhibited tho phenomenon, as did also nitrogen prepared 
from potassium azide.—J. R. 

Nitrogen; The active modification of -. II. H. B. 

Baker and R. J. Strutt. Ber., 1914, 47, 1049 — 1055. 
(See also preceding abstract.) 

Contrary to the statement of Tiede and Domeke (this J., 
1914, 254), commercial nitrogen from a cylinder still 
gives the after-glow characteristic of active nitrogen even 
after it has been purified by copper heated to 400° C. The 
existence of active nitrogen has been proved conclusively 
by its aotion on various metals with formation of nitrides 
and on organic compounds with formation of hydrogen 
cyanide.—A. S. 

Tellurium and selenium ; Action of sodium hydrosulphite 

upon -. L. Tsohugaeff and W. Chlopin. Ber., 1914, 

47, 1269—1275. 

Sodium telluride is conveniently obtained by heating at 
70°—80° C., sodium hydrosulphite (or better, because 
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more stable, rongalite, a double compound of formaldehyde 
and sodium sulphoxylate, OH,{OH),OSONa with finely 
divided tellurium in alkaline solution, either in closed 
tubes or in an atmosphere of hydrogen, until the violet 
colour first formed has disappeared. On cooling sodium 
tolluride crystallises out. Tne mechanism of the reaction 
is probably as follows :— 

Te 2N aOH 

0:S(0Na)\a-► OS(ONa)TeNa-» Jfa 8 Te + Na t SO, + H*0. 

The Na/Te then dissolves tellurium to form violet, poly- 
tellurides, which are again reduced by the hydrosulphite : 
Na,Tc a -f Na g S,0 4 +4Na0H = 2 Na 1 SO s + 2 Na,Te+ 2 H l O. 
From sotlium tolluride benzyl telluride was prepared, and 
the above reactions were extended with similar results to 
selenium.—0. F. M. 

Boron ; Ilydi idea of -. 7 V. Hyjnboralca resulting 

from the interaction of gaseous hydrides of boron and 
bases, A. Stock and E. Kuss. Ber., 1914, 47, 810—820. 
The hydrides, B 4 H l0 and B S H 8 , are absorbed by very con¬ 
centrated aqueous potassium hydroxide, and crystalline 
potassium hypoborato separates from the well-cooled 
solutions: 

B 4 H 10 +4KOH==4KOBH a -fH a . 

B a H 6 +2KOH=2KOBH 3 +H a . 

In dilute alkaline solution the hvpoborate changes gradually 
into metaborate and hydrogen is evolved. A similar change 
occurs immediately upon acidifying : 

KOBH a -f H a 0=KB0 2 -f 5H. 
K0BH 3 -fHCl-b2H 8 0=H a B0 s -i-KCl+r,H. 

Potassium hypoborate is stable in dry air. The freshly- 
prepared aqueous solution, which is alkaline in reaotion, 
possesses very marked reducing properties. Solutions of 
tho salts of barium, magnesium, zinc, etc. yield precipitates 
of a mixture of borate and hydroxide, while solutions of 
salts of silver, mercury, arsenic, etc. are reduced to the free 
element. Copper sulphate solution yields a precipitate of 
copper hydride, and solutions of nickel salts give a highly 
characteristic black depout of nickel boride, Ni s B. The 
structure of tho corresponding acid is given as HO.B \ H a . 

■—J. R. 


Bed phosphorus ; Formation of -, by oxidation of phos¬ 

phorus vapour. V. Kohlschutter and A. From kin. Ber., 
1914, 47, 1088—1100. (Sec also this J., 1914, 255.) 
When oxygen is brought into contact with phosphorus 
vapour at low pressures a dark-red, homogeneous, trans¬ 
parent deposit is produced, which readily breaks down 
into red phosphorus and a compound containing the remain¬ 
ing phosphorus and all the oxygen present in the original 
dep< sit.— J. R. 

Colorimetric method for detecting and determining nitrates 
and nitrites. Letts and Rea. See XXIII. 

Patents. 

Alkali; Electrolytic production of —— using a mercury 
cathode. L. T.‘ S. Madsen. Ger. Pat. 272,476, July 8, 
1913. 

A solution of salts of several alkali metals is used as 
electrolyte, whereby an amalgam richor in alkali metal 
can be obtained. The process is specially applicable 
to the mixture of potassium and sodium chlorides produced 
at Stassfurt.—A. S. 

Nitrogen ; Process for fixing —— by means of ferro-alu- 
minium. Soc. G0n4rale doa Nitrures, Paris. Eng. Pat. 
27,030, Nov. 24,1913. Under Int. Conv., June 7, 1913. 
Frrbo-aluminium, which may oontain other elements 
(silicon, titanium, etc.), is treated with nitrogen or gases 
containing it at a high temperature. The product contains 
aluminium nitride, and ammonia or ammonia and alumina 
may be obtained from it by known methods.— F. Sodn. 


Nitride of iron ; Manufacture of - and, $» general, of 

metallic nitrides , especially for use as fertilisers, or as a 
source of production of ammonia. J. Margoles. Fr. Pat. 
465,265, Nov. 24,1913. 

An oxide or other compound of a metal (especially iron) is 
submitted, at a high temperature (500°—1200° C.), to the 
action of atmospheric nitrogen, in the presence of hydrogen 
(prepared, for example, by electrolysis) or a gaseous mixture 
containing hydrogen. The nitride obtained may be treated 
with Bteam, to regenerate the metallic oxide and produce 
ammonia. By adding carbon, cyanides, cyanamidea, or 
(when using BulphideB) thiocyanates can*be obtained. 

—F. Sodn. 

Nitrogen compounds [from carbides] ; Process and apparatus 

for the preparation of -. t\ Krauss, P. Stahelin, and 

Akt.-Gos. fiir Stiekstoffdiinger. Fr. Pat. 464,750, 
Nov. 11, 1913. 

Garuidk is transported by mechanical means through a 
horizontal tubular furnace, divided into preheating, heating, 
reaction, and cooling sections, whilst a current of nitrogen 
is passed in the opposite direction. Or, superposed layers 
of carbide are exposed in a furnace comprising a series of 
intercommunicating chambers, each of whioh constitutes 
in turn a heating, reaction, and cooling unit, the circulation 
of gas being so arranged that cold nitrogen can bo admitted 
directly into each chamber, and any excess of gas passed 
from one chamber to the next. In both forms of furnace 
the temperature is controlled, partly by external moans 
and partly by tho admission of cold nitrogen.—F. Sot)N, 

Oxides of nitrogen ; Production of - by oxidation of 

ammonia in presence of catalysts. Badische Anilin und 
Soda Fabrik. Fr. Pat. 464,237, Oct. 29, 1913. Under 
Int. Conv., Jan. 30, 1913. 

The reacting gases are filtered or otherwise treated to 
remove suspended particles immediately before entering 
the contact chamber, or, after being rendered free from 
dust, they pass on their way to the catalyst, only through 
apparatus made of nickel or other metal yielding no particles 
to them.—F. Sown. 

Nitrogen and oxygen [by surface combustion ] ; Preparation 

of compounds of -. C. Krauss and P. Staehelin. 

Fr. Pat. 465,045, Nov. 18,1913. Under Int. Conv., July 
26, 1913. 

Liquid or gaseous fuel, mixed with nitrogen and oxygon, is 
made to undergo suiface combustion in a chamber filled with 
porous or granular refractory material, through which it iB 
forced, the products being suddenly cooled (partly by 
expansion) and treated for the production of nitrio aoid 
by known methods. The refractory material may be 
mixed or coated with substances (such as rare earth 
oxides) which promote the reaction.—F. Sodn. 

Silica, alumina, and bases ; Melhfd of manufacturing base- 

exchanging substances containing -. Permutit 

Aktienges., Berlin. Eng. Pat. 1039, Jan. 14, 1914. 
Under Int. Conv., April 30, 1913. 

Melts obtained in tho manufacture of base-exohanging 
substances containing silica, alumina, and other bases are 
lixiviated with a solution containing active, amorphous 
silica, soluble colloidal silica, water-glass, or any substanoe 
containing silica capable of combination, or with a soluton 
containing substances capable of precipitating silica, 
such as acids (of sufficiently low concentration to prevent 
excessive decomposition) or acid salts of alkali metals (e.g., 
bisulphites or bisulphates).—F. 8 odn. 

Chlorates; Process of making [ electrolytically ]- and 

apparatus therefor. G. Koisky, Niagara Falls, N.Y. 
U.S. Pat. 1,092,369, April 7, 1914. 

In a non-diaphragm cell for the electrolytic production 
of chlorates, a series of electrodes (preferably inclined) 
is disposed to provide an open or grid-like structure, 
through whioh the electrolyte may repeatedly circulate 
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under the influence of the liberated hydrogen. Sufficient 
evolution of gas is maintained to induce active circulation 
and effect depolarisation, the lines of flow of the electrolyte 
putting electrodes of opposite polarity in rapid succession. 

—F. Sodn. 

Compounds of chromic oxide; Manufacture of -, 

starting with chromic acid ' or chromates. Chemische 
Fabriken vorm. Weilcr-Tcr Meer. Fr. Fat. 464,000. 
Nov. 13, 1013. Under Jnt. Uonv., July 7, 1913. I 
('whom ir acid or a chromate is reduced by means of j 
glucose or other sugar in neutral or alkaline solution, ; 
with addition, if necessary, of sodium thiosulphate. 
For example, a mixture of 92 kilos, of sodium chromate, in 
78 litres of water, 40 litres of glucose solution, and 22 kilos, 
of sodium thiosulphate m heated to 70°—80° C. The 
products are suitable for the preparation of normal or 
basic salts for use in mordanting and tanning.—F. Sodn. 

Oxides and hydroxides of heavy metals ; Process for obtaining 

- practically free from basic sails. F. Cochlovius. 

Oer. Fat. 272,182, Feb. 2, 1913. 

Solutions of salts of heavy metals, or wet, precipitates 
of oxides or hydroxides, admixed with basie salts, are I 
heated with a baste substance, sueh as quicklime, under 
pressure in an autoclave.—A. S. * 

Uydrogt n ; Process of generating -. (Ellis, Montclair, 

N.J. U.K. Fat. 1,092.903, April 14, 1914. 

A HKD of fuel (r.r/., coke, with a small proportion of fluxing 
material), rendered white hot by a blast of air, is treated 
with heavy petroleum oil, which may also be applied to the 
refractory surface, of the containing chamber. The 
gases produced during the period of “ blowing ” and the 
hydrogen formed in the gas-making stage are removed by 
means of steam, passed over but not through the bed 
of fuel.—F. Sodn. 


(iraphtte , Chemical process of purification of natural -. 

E. N. Lame. Fr. Pat. 464.642, Jan. 17, 1913. 

Crude graphite is treated with dilute acid (t.g., hydro¬ 
chloric acid) to extract carbonates and oxides, the washed 
and dried residue fused at a high temperature with sodium 
carbonate, sodium and potassium carbonates, or sodium 
hydroxide, and (he product repeatedly washed with water 
(preferably at 80" (\), then with acidulated water, and 
finally with water again. The proportion of hhIi may i 
bo minced from 40 to less than 1*5 per cent.—F. Sodn. i 

! 

Oxides of nitrogen; Process of producing -. IT. ! 

Wolf, Assignor to Badisehe Amlin und Soda Fabrik, j 
Ludwigshafon on Rhine, Germany. U.S. Fat. 1.094,182, j 
April 21, 1914. 

Nee Fr. Pat. 464,237 of 1913; preceding.—T. F. B. 

Ammonia; Production of -. C. llosch, A. Mittaseh, 

and 11. Wolf, Ludwigshafon, and G. Stern, Mannheim, | 
Assignors to Badisehe Anilin und Soda Fabrik, 
Ludwigshafon on Rhine, Germany. U.S. Pat 1.094,194, 
April 21, 1914. 

See Fr. Fat. 425,099 of 1910 ; this J., 1911,1012.—T. F. B. 

Nitrides such as that of aluminium ; Process for the manu¬ 
facture of -. Soc. G4n6ralo des Nitrures, Paris. 

Eng. Pat. 21,366, Sept. 22, 1913. Under Int. Conv., 
Dec. 16, 1912. Addition to Eng. Pat. 11,091 of 1913, 
dated May 13, 1912. 

Bee Fr. Pat. 457,723 of 1913 ; this J., 1913,1010.—T.F.B. 

Aluminium nitride ; Process far the manufacture of -. 

0. Serpek, Assignor to Soc. Genial* des Nitrures, 
Paris. U.S. Pat. 1,094,171, April 21, 1914. 

See Eng. Pat. 8348 of 1012; this J., 1013, 875.-T. F. B. 


Radio-active substances or vessels enabling large quantities 
of radio-active liquids to be obtained economically ; 

Process for producing -. H. Farjas, Paris. Eng. 

Pat. 14,530, June 23, 1913. Under Int. Couv., July I, 
1912. 

See Fr. Pat. 456,990 of 1912 ; this J., 1913,1028.—T. F. B. 

Catalytic material [nickel suboxidc J and process of producing 
the same. T. Bobcrg, Assignor to Techno-Chemical 
Laboratories, Ltd., London. U.S. Pat. 1,093,377, 
April 14, 1914. 

See Eng. Pat. 4702 of 1912 ; this J., 1913, 705.—T. F. B. 

Catalysts and the manufacture of hydrogen. J. Y. Johnson* 
London. From Badische Anilin und Soda Fabrik* 
Ludwigshafon on Rhine, Germany. Eng. Pat. 8864, 
April 15, 1913. Addition to Eng. Pat. 27,955, Dec. 4, 
1012. 

See Fr. Pat. 459,918 of 1913 ; this J., 1914, 24.—T. F. B. 


VIII.-GLASS; CERAMICS. 

Porcelain; Observations on the burning of -. R~ 

Reindel. Nprochsaal, 1914, 47, 285—287. 

The behaviour of an experimental oven was studied by 

means of Seger cones, a pyrometer, a manometer, and 
| analyses ot the oven gases. The readings of the pyromotcr 
| showed higher temperatures than those indicated by 
I cones, the difference amounting sometimes to 100° 0. 
j at the. beginning of the burn and diminishing at later 
I stages. Temperature ouives were not regular in their 
i ascent, hut dropped at each addition of fuel. The draught 
| also varied from 25—50 mm. according to the condition 
j of the (ire. Analyses of the fire-gases were conducted 
j at cone 09a, the point at which they begin to influence 
! the character of porcelain. A content of 3—5 per cent. 

1 CO is necessary at. this temperature, but at. cones 8 or 9 
| 1 per cent, is sufficient ti> maintain tin* reducing character 

ot the oven atmosphere in legard to pnreelam.—11. II. S. 

Patents. 

Oven with, const ntric chambers for the ceramic industry. 
A. (’burlier. Mortal me, Belgium. Eng. Pat.. 10,394, 
May 2, 1913. 

See Fr. Pat. 457,398 of 1913 ; this J„ 1913,1012.—T. F. B. 

Production of gas-tight stals. or closures , between metal and 
vitreous material. Eng. Fat. 23,854. See XXIII.J 


IX.- BUILDING MATERIALS. 

Patents. 

Concrete; Waterproof - and process of making the 

! same. R. K. Meade. Roland Park, Md. U.S. Pat. 
1,092,933, April 14, 1914. 

Cementitious matter is mixed with “ a powdered filler ” 
the particles of which have been previously coated with a 
thin film of mineral oil.—W. E. F. P. 

j Cement kilns, for transforming grey ivlo white Portland 

cement ; Rotary -. M. Maguet. Fr. Pat. 464,354, 

I Jan. 11, 1913. 

A chamber supplied with reducing gas (from a producer) 
! is interposed between the rotary kiln and the cooling 
| chamber. Ferric compounds are reduced in the reducing 
j atmosphere and ro-oxiaation is prevented by rapid cooling 
I in an inert atmosphere (preferably by means of water 
| or steam).—F. Sodn. 
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•Cement mixtures; Method of lowering the sintering 

temperature of -. Brack, KretBchel und Co. Gor. 

Pat. 272,174, March 16, 1913. 

The fine material separated in tho purification of blast¬ 
furnace gas is added to tho mixture of cement raw materials. 

—A. S. 

Gypsum ; Gas kiln for the burning of -. ('. M Stein et 

Cie. Fr. Pat. 464,643, Jan. 17, 1913. 

A combustion chamber is provided at one end with a row 
of burners, at the other with an opening for charging and 
discharging. Tho burners are connected with controlled 
supplies of air and gas from a producer, and the supply 
•of the latter is cut off before the gypsum is introduced into 
the heated kiln.—F. Soon. 

Wood or analogous fibrous material; Impregnation and 

colouration of -. L. 8. Bache. Fi. Pat. 404,791, 

Oct. 27, 1913. 

The dried material is treated with a boiling mixture of a 
saturated hydrocarbon, wax, resin, stearic aeid, and a 
colouring matter solublo in the mixture (preferably, equal 
weights of earnauba wax ami resin, with an excess of 
paraffin of m.pt. 40'—00 J 0.), until, by increase of density, 
it tondH to sink in the bath. Impregnation is uniform, 
unless thero be imperfection of structure, dim to dry rot, 
etc., which is thus rendered apparent. The product 
may bo applied in tho manufacture of antifriction bearings 
[“ coussinets et surfaces portantes ” j which are permanently 
solf-lu bricating.—F. So da . 

Wood ; Process for preserving and fireproofing - by 

impregnating with solutions of ammonium and magnesium 
salts and an antiseptic. Grubenholzimpragnicniug Ges. 
ra. b. H. Gor. Pat. 271,797, Nov. 16, 1912. Addition 
to Ger. Pat. 247,694. 

The salts of nitrohydroxy-hydrocarbon-sulphonic acids 
are used as preservatives. Thus, tho impregnating 
solution may contain 200 kilos, of magnesium sulphate 
and 100 kilos, of ammonium sulphate in 1000 litres of 
water, together with 20 kilos, of zinc nitrophenolsulphon- 
afee, or 20 kilos, of magnesium dinitrooresolsulpkonate, or 
20 kilos, of a mixture of mono- and disulphonatos, obtained 
by sulphonating and then nitrating carbolic acid and 
neutralising with zinc oxide, magnesium oxide or carbonate, 
calcium hydroxide, or copper oxido.—T. F. B. 

Marble ? Manufacture of artificial - [from leather]. 

(). E. Heu8chkcl, London. U.S. Pat. 1,094,366, 
April 21, 1914. 

See Eng. Pat. 12,845 of 1910; this J., 1911,1061.—T. F. B. 


X.—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

[SleeJ.] The Talbot procsss in comparison with other 
open-hearth refining processes. F. Sohustor. Iron 
and Steel Inst., May, 1914. [Advance proof.] 

At Witkowitz (Silesia), the duplex process of steel manu¬ 
facture was abandoned for the cheaper basic open-hearth 
method. In experimental runs inode in Talbot, Wellman 
(tilting) and fixed open-hearth furnaces, tho first-named 
was found to be superior to the other tyjies; some data 
are tabulated below. The quality of steel produced was 
independent of the type of furnace employed :— 



Talbot. 

Well- 
man. i 

Open- 
hoar th. 

Iron scrap added to charge, j>er cent. 

f> 1 

io— ir* 

2D 

Ratio of co»t of construction- 

1-650 i 

1-259 

1 

Ratio of working costs ....- 

0 682 1 

107 

1 

Ratio of total cost of production i 
Tons of steel produced with one . 

I 

105 

107 

lining . 

49,200 

27.600 

27,800 



—W. R.8 


Steel; Production of - direct from ore. E. Humbert 

1 and A. Hethov. Iron and Steel Inst., May, 1914. 

| [Advance proof. J 

J Tests were made with Swedish and Brazilian iron ores in a 
; Hdroult electric furnace of 6 tons capacity, using coke as 
j fuel. It is concluded that the economic manufacture of 
steel direct from ore is practicable ; that tho product, 
by reason of its comparative freedom from hydrogen, 
nitrogen and other impurities, is superior, osjiecially in 
toughness, to stool obtaiued by present methods; that 
| the electric furnace employed should bo of u type permitting 
violent ebullition of the bath without overflowing; that 
either charcoal, coke or anthracite may be used as fuel; 
and that anthracite electrodes will probably bo most 
economical.—W. E. F. P. 


Steel ingots ; The for ms in which sulphides may exist in -. 

J. 0. Arnold and G. It. Bolsover. Iron and Steel 
Inst., May, 1914. [Advance proof.] 

Mild Bteels with varying ]>ereentago8 of sulphur and 
i manganese were prepared from pure Swedish bar iron, 
American washed iron, ferrous sulphido specially prepared 
, from Swedish bar anil Hour sulphur, and “ thermit ” 
i metallic manganese. Micro]dictographs of typical 

1 sections wore prepared. The first typo (Mn below 01, 

, S about. 0-6) showed only pale-brown meshes of iron 
. sulphide; tho second (Mn 0-41—M1, S 0 20—0*58) sharply 
1 segregated and sometimes juxtaposed areas of both pale- 
brown iron sulphido and dove-grey manganese sulphide 
, in variable proportions determined by the ratio of sulphur 
. and manganese; and tho third (Mn 1*11, 8 0-28) 
only dove-grey manganese sulphido. In a sample 
containing Mn 0'75 and S 0-45 (typo 2), the man¬ 
ganese sulphido appeared largely in small ovoids 
arranged in a fan-liko pattern. It is considered that, 
these groups of manganese sulphide particles form strung 
evidence of the presence of a outectic of ferrite and 
manganese Bulphido existing in tho fluid stool. This 
eutectic separates on (or possibly bofore) solidification of 
the steel in rounded masses which eventually deoomposo 
into their eutectic components. The specimens in which 
the eutoctio was observed all contained aluminium.—T. St. 

1 Sulphur in pig iron and steels ; Colorimetric determination 

of -. G. Misson. Iron and Steel Inst., May, 1914. 

1 [Advance proof.] 

i One grm. of tho sample is treatod with 50 c.o. of hydro- 
' chloric acid (sp. gr. 1-14) and 10 c.c. of benzine (sp. gr 
■ 0*71) in a alightly taporing glass vessel (80 mm. aiam. 

; and 95—100 mm. high), over tho open end of which 
i is placed a sheet of filter-paper (10 cm. square) which has 
; been soaked in a solution containing 10 grins, of arsenio 
trioxido and 30 c.c. of concentrated hydrochlorio acid 
per litre; tho paper is covered by a piooo of white felt 
neld in placo by a sheet of ebonite and a disc of lead. 
Tho hvdrogon sulphido stains the paper uniformly yellow 
and the tint is compared by transmitted light with a 
standard treated in the same way.—A. S. 

j [Iron-carbon.] The laws of the transition of the carbide - 
system into the graphite-system. W. Guertler. Stahl 
u. Risen, 1914, 34, 520—525, 751—754. 

The diagrams of the graphite-system and the oementite- 
systom, and the conditions that determine the form that 
carbon in tho iron-carbon systom will take are discussed. 
The triangular diagram showing total carbon, graphite 
and combined carbon in the plane of the paper, is described, 
and the operations of annealing and casting oast-iron are 
discussed with reference to this diagram.—T. St. 

I 

' Steel; New reagent for etching mild -. W. Rosenhain 

1 and J. L. Haughton. Iron and Steel Inst., May, 1914. 
[Advance proof.] 

! The reagent is composed of: ferric chloride 30 mns., 
i concentrated hydrochloric acid 100 c.c., cupric chloride 
I 1 grm., stannic ohlorido 0-5 grm., water 1 litre, and it is 
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necessary that the surface of the metal to which 
it is applied be perfectly clean. The reagent deposits 
a thin him of metallic copper. On hardened steels, 
especially of low and moderate carbon contents, 
the results were similar to those obtained with picric 
acid, etc., but the outlines of the copper films were 
very sharp, especially on martensite : troostite and sorbite 
were darkened. On practically pure oarbon steels with the 
usual ferrite-poarlite structure, the effect was the reverse 
of that obtained with picric acid, etc., the pearlite being 
unaffected. The reagent proved specially useful for 
revealing the distribution of phosphorus in mild stools, 
giving rosults which compared favourably with those 
obtained by Stead's method of heat-tinting (this Jr, 
1900, 1019). In addition to the typical otching effect, 
discoloured patches surrounding small black nits were 
frcciuently observed, usually ground around a slag 
enclosure.—A. S. 


Metals; The hardening of -, with special reference to 

iron and its alloys. C. A. Edwards and H. 0. H. Car¬ 
penter. Iron and Steel Inst., May, 1914. [Advance 
proof.] 

The mechanism of annealing. The softening of metals by 
heating and subsequent slow cooling is attributed to the 
elimination, by reerystallisation, of the unstable, hard, 
amorphous material which exists as envelopes arolind 
the crystals, and not to any change in the nature or hard¬ 
ness of the crystals themselves. During this recrystal¬ 
lisation, which increases with the temperature and pro¬ 
ceeds by the gradual growth of certain crystals at tho 
expenso of others, the amorphous envelopes act like 
ordinary electrolytes, the substance of one crystal being 
transferred to another. Hardening by quenching. Tho 
quenching of oarbon steels results in severe stresses which 
cause very pronounced crystal twinning, tho latter, 
apparently, being connected directly with the intensity of 
tho thermal changes that occur whon the mass is slowly 
cooled, and particularly with tho carbide or A^ inversion, 
At all the surfaces of slip upon which twinning occurs, 
amorphous layers are produced, tho presence of which is 
the ultimate causo of hardening by quenching. In the 
so-called austenitio steels the special elements present 
give rise to the formation of new compounds which lower 
the temperature at which the carbon separates from 
solution and also decrease the velocity of the carbide 
change, so that rapid quenching is not necessary to 
preserve the mass in the same physico-chemical constitu¬ 
tion as properly quenched carbon Btecls. In both cases 
tho carbide change is inhibited by prossure; but when 
this is brought about by external means such as quenching, 
twinning of the crystals is produced, whereas when the 
whole of the necessary pressure is already inherent in 
the mass, as osmotic pressure, no intornal crystalline 
disturbance occurs. Tho amount of twinning produced 
by quenching is proportional to the amount of the inversion 
which has to be suppressed by external moans, or inversely 
proportional to tne retarding influence of the special 
elements present; hence twinning is entirely absent when 
the necessary internal pressure iB sufficient, as when the 
required amount of nickel is contained in the steel. 
Constitution of martensite and austenite. Although direct 
experimental proof is still wanting, the suggestion, pre¬ 
viously made by one of the authors, that martensite and 
austenite are merely twin crystals of the same constituent, 
was further supported by the investigation of certain 
quenohed oopper-aluminium alloys analogous to the 
carbon steels in which martensite and austenite are 
found.— W. E. P. P. 


Steel dies / A ease of decarburisation during the hardening 

of -. EL C. Greenwood. Iron and Steel Inst., 

May, 1914. [Advanoe proof.] 

Steel containing C and Cr about 1 per cent, each, was 
covered with powdered charcoal and kept for 1} hours 
at 820° C. After quenching, the face was very soft, 
and poorer in carbon. This did not occur when the cnarcoal 
was omitted, or replaced by sand.—W. R. 8, 


[Steel]. Case-hardening practice; Some recent improve¬ 
ments in -. H. L. Hoathcotc. Iron and Steel Inst., 

May, 1914. [Advance proof.] 

The temperature of the hardening pots iB ascertained by 
moans of an optical pyrometer, a series of dye solutions 
being used, calibrated so that the object just becomes 
visible at a definite temperature when observed through 
the coloured layer. Wood charcoal impregnated with 
soda ash and free from fine particles was found to bo the 
best case-hardening composition : it can be used over and 
over again, and gives uniform results (0-9—H per cent. C). 
Quadrant sclcrometers for testing surfaces of various 
shapes are described (boc Eng. Pat. 6622 of 1913 ; this J., 
1914, 425). A suitable solution for examining surfaces 
that cannot easily be tested with a scleromcter is compored 
of: water 1000, alcohol 1000, nitric acid 100 c.c. On 
immersing for I to 1 minute, martensite gives brown or 
light blue, troostito dark blue or dark grey stains ; ferrite 
and pearlite are hardly Btained at all.—-W. R. 8. 

Iron ; The reerystallisation of deformed -. C. Chappell. 

Iron and Steel Jnst., May, 1914. [Advance proof.] 
The effect of the extent of deformation and the tempera¬ 
ture of the succeeding annealing on the nature of the 
resulting reerystallisation in iron and iviild steel was 
studied. Deformation was produced by wire-drawing, 
by means of a hardened steel needle actuated by a Brinell 
press, and by rupture in a tensile testing machine. Violent 
deformation, such as that produced immediately below 
tho Brinell needle, at the point of rupture of a pulled 
sample, and by wire-drawing, gave rise, on heating to 
350°—500°O., to the disintegration of the original ferrite 
crystals. Above 500° C. now crystals appeared, which 
grew with great rapidity, until at 570° C. the disintegrated 
crystal “ debris ” was completely recrystallisod into new 
crystals, smaller than those originally present. From 
570° to 700° C. these crystals increased steadily in size, 
but above 700° C. little further change took plaoe until 
complete reerystallisation occurred at Ac3. In sample® 
subjected to deformation by the Brinell needle and by 
pulling, the zono of violent deformation merged into one 
characterised by an enormouB increase in crystal size on 
annealing. This reerystallisation began at about 600°— 
650° C\, but the maximum rapidity of growth occurred 
between 700° and 800° C., whilst from 800° C. up to the 
destruction of the coarse crystallisation, further growth 
took plaoe only to a comparatively slight dogreo. In all 
cases the temj>eraturo of reerystallisation decreased as the 
degree of deformation increased. In pulled samples of iron 
almost free from carbon the lower limit of stress required 
to produce distinctive reerystallisation offocte on annealing, 
praotioally corresponded to the yield point. It is con¬ 
sidered that the phenomena attending plastic strain are 
capable of simpler explanation than by the theory of an 
amorphous cement or intercrystalline skin. In tests at 
100° to 1000° 0. permanent reerystallisation effects were 
produced by deformation at all temperatures from 
atmospheric up to Ac3 in practically carbonless iron. 
In the case of mild steel the effect of oarbon was 
to rcstriot the size of the orystals developed, to make 
a higher degree of stress necessary to produoe growth, and 
to lower tho temperature at which the coarse crystallinity 
was destroyed. The reerystallisation phenomena of de¬ 
formed iron may be used to determine the lines of flow 
produced in mechanical testing, etc.—T. St. 

Manganese steel; Magnetic and mechanical properties 

of -. R. A. Hadfield and B. Hopkinson. Iron and 

Steel Inst., May, 1914. [Advanoe proof.] 

Manganese steel (Mn 12, C If per oent.) whioh was 
non-magnetic in its normal water-toughened form became 
magnetic and brittle when heated to 520° C. an<} slowly 
cooled. The change was rapid at first and then became 
slower, and was not complete even after 600 hrs. heating; 
the final value at this temperature would probably be 
about 66 per oent. of that for pure iron. At lower 
temperatures the change was much slower : after 23 days 
at 300° C. magnetism was just perceptible, and after 
50 hours at 450°—600° G., the value was 7 per oent. of that 
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for iron. Above 650° C. the change was more rapid 
but the maximum value attainable was much lower than 
at 520° C. At 700° C. only very slight magnetism could 
be attained. A steel fully magnetisod at 520° C. lost its 
magnetism when heated above 640° C. and then quenched, 
the rate and extent of the loss becoming greater as the 
temperature was raised; the steel was almost entirely 
demagnetised after a few minutes at 750° C. Immersion 
in liquid air did not increase the magnetism of a non¬ 
magnetic steel or diminish that of a fully magnetised 
one, but it increased that of a steel in an intermediate 
condition. The change from the non-magnctic to the 
magnetic form was accompanied by an increaso of volume 
ana by an evolution of heat. There is a close connection 
between mechanical properties and magnetism, but heat 
treatment which almost entirely destroyed duotility 
only produced a slight amount of magnetism. In photo¬ 
micrographs the development of a network of a hard 
constituent was observed which even in very small 
quantity made the metal brittle : thiB is probably the 
magnetic constituent. Analogous results from steels 
with less manganese and more oarbon loci to the conclusion 
that in all cases the magnetic form is probably stable 
below a certain temperature and tho non-inagnotic 
form above it. The transition at this temperature is very 
slow and the effect of manganese is probably to lower 
this temperature slightly, and to roduce the velocity of tho 
transition very groatly.—W. H. P. 

Iron-nickel alloys' Jtesistomctric studies of some -. 

A. P. Schleicher and W. Guertlor. Z. Elektrochem., 

1914, 20, 237-252. 

Wires of throe alloys containing respectively Ni 35-25, 
30-6, and 25*2 per cent, were heated in vacuo in an electric 
furnace, and their electrical resistance measured at different 
temperatures. There was a pronounced discontinuity 
in the temperature-resistivity curve at about 420° C. for the 
35-25 per cent, alloy and at 70U° C. for the 30-0 per cent, 
alloy. The 25-2 per cent, alloy in its original condition 
gave abnormally low values, but the resistance became 
higher with each successive heating until the wire became 
stabilised and gave a regular curve with a discontinuity 
at 900° C. The significance of these results is discussed 
in connection with the constitution of tho alloys and their 
magnetic properties.—W. H. P. 


Chrome steels; The magnetic properties of a graded series 

of - at ordinary and low temperatures. M. B. Moir. 

Phil. Mag., 1914, 27, 830—842. 

Six steels (containing Cr 1, 4-05, 8,12,16 and 20 per cent, 
respectively) were tested at 15° and —190° 0. (liquid air) 
in the forged and rolled condition, after annealing from 
900° C., and after quenching from 900° C.; after every 
change of temperature, each specimen was subjected 
to a process of reversals at the new temperature before 
a further magnetic test was made. Tho effect of lowering 
* the temperature was to diminish the susceptibility for 
low fields and to increase it for high fields. In tho case of 
annealed specimens, the value oi the magnotising force 
at whioh the curves corresponding to 15° C. and —190 C. 
respectively, crossed, increased with the chromium 
content up to 12 per cent, and then decreased ; immersion 
in liquid air produoed a permanent effect not obliterated 
when the specimen regained a temperature of 15° C. In the 
case of quenched specimens, the crossing of the curves 
occurred at very high values of the magnetising f orce j 
immersion in liquid air had no permanent effect. In all 
cases the residual magnetism and the coercive foroe were 
greater at —190° C. than at 15° C.—W. E. F. P. 


Steel; Influence of molybdenum upon the corrodvbUUy of 

-. 5 . N. Friend and C. W. Marshall. Iron and 

Steel Inst., May, 1914. [Advance proof.] (See also 
this J., 1913, 537.) 

Stiils without and up to Mo 4*1 per oent. were subjected 
to the action of tap water, 3 per oent. salt solution, dilute 
sulphuric acid (0*05 and 9*5 per cent.), and alternate wet 
and dry tests. Molybdenum up to 4 per ce nt, did not 
exert a marked influence upon the corrodibility by tap 


water, salt solution, and 0*05 per oent. sulphuric acid. The 
“corrosion factors’* (relative oorrosion compared with 
that of a carbon steel taken as standard) for the 0-5 per 
cent, acid was almost identical with the mean factors 
obtained in the preceding tests. In the wet and dry 
tests, carbon increased the resistance to corrosion while 
molybdenum decreased it. More than 1 por oent. Mo in 
steel appears to be undesirable.—W. R. S. 


Blast-furnace gas purification; Development of dry-cleaning 

in -F. MUller. Iron aud Steel InBt., May, 1914. 

[Advance proof.] 

An account of the dry process for the purification of blast¬ 
furnace gas (this J., 1911, 280; 1912, 1035), and of its 
progress. The first large plant started working in 1911 
at the Halbcrgorhiitte, near Saarbrucken, Prussia. In 
addition to this there are now in operation 12 installations 
in Germany, 5 in France, 4 in Belgium, and 1 in England ; 
and in course of erection or on order, 7 in Germany, 0 in 
France, 4 in Russia, 2 in Belgium, and 2 in^the United 
Kingdom.—A. 8. 


Zincs; Corrosion of [commercial] - of various compo¬ 

sitions. E. Prost. Bull. Soc. Chim. Belg., 1914, 28, 
94-99. 

The presence in zinc of lead, cadmium or iron in larger 
proportion than usually found in refined zinc leads to 
increased corrosion by acids. Minute quantities of arsenic, 
antimony, copper or tin, especially tho two former, acceler¬ 
ate very pronouncedly the rate of corrosion, more or less 
independently of the actual percentage of impurity 
present.—G. F. M. 


Copper-tin and copper-zinc alloys ; Effect of annealing on 

quenched -. A. Portevin. Coraptea rend., 1914, 

158,1174-1177. 

Copper-tin. —The increase in hardness produoed by 
annealing at low temperature has been observed pre¬ 
viously (this J., 1910,1457) An alloy containing Ou 80*11 
per cent, was quenohed from 700° to 20° C., annealedat 
from 300° to 000° C„ and examinod microscopically. The 
ohilled material showed tho a and p phases out of equili¬ 
brium ; after annealing, the a constituent appeared in tho 
form of fine needles in the region occupied by 8 . Copper- 
zinc. —A vory pure brass containing Cu 57*91 per cent, 
was chilled from 825°, and annealed at 400°—800° C. 
The hardness was increased by chilling and still more by 
annealing at 400° C. but decreased again at higher tem¬ 
peratures. The chilled metal was composed of p crystals, 
within which thin bands of tho a-conBtituent formed on 
annealing, this structure being destroyed by coalescence 
at 800° C.-W. R. 8. 


Alloys; Electrolytic separation of —— and, their metallo- 
graphical and mechanical investigation. II. The copper -tin 
bronzes. R. Kremann, C. T. Suchy, J. Lorber, and R. 
Maas. Monatsh. Chom., 1914, 85, 219-288. (See 
also this J., 1914, 28.) 


Good deposits of bronze oan be obtained from electrolytic 
baths containing tin and copper in the presence of potassium 
cyanide or of tartrates. To obtain coherent deposit* of 
bronze foil the bath should oontain at least 1 grm.-mol. of 
caustic Boda per litre. The copper anode remains passive 
under such conditions, and the resulting anodic oxidation 
causes a deterioration in the tartrate baths, the tartrate 
being oxidised and the copper salt reduoed. Mioro- 
graphic and olectromotive investigations of the deposit# 
were made, together with determinations of hardness. 
Deposits from cyanide electrolytes had a much more 
uniform composition than those from a tartrate electrolyte, 
and on all grounds the former arc the more satisfactory. 


Lead-areenic alloys „• The eolidifUatim digram of—and 
the melting paint of areentc. W. Heike. Int. Zoito. 
Metallog., 1914, t, 49—67. 

Coouxo OOTTM of lead-anenie alloyi with A* up to 824 
per cent, (atomic) gave a eutectic point at 288 C. and A§ 
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8-25 per cent, (atomic). Lead and arsenic were miscible 
in all proportions when molten, and yielded neither solid 
solutions nor chemical compounds. Extrapolation gave 
the melting-point of arsenic as 852° C. A space diagram 
in which pressure is taken into consideration, as well as 
concentration and temperature, is briefly discussed.—T. St. 

Patents. 

] Iron-nickel] Alloy. E. 1). Gleason, New York. Assignor 
to Non-Metals ami Process Co., Long Island City, N.Y. 
U.S. Pat. 1,093.557, Apr. 14, 11)14. 

An alloy of Fo (Swedish) 80—120 (preferably 110), Ni 
80—120 (00), Cii I and A( 4 parts.—W. E. F. P. 

Furnace ; Liquid fuel heated tipping — for inciting, 
smclh ny, refining, and other like pui/sws. S. W. Price, 
London. Eng. Pat. 5430, Mar. 4, 1013. 

On one side of a vertical crucible furnace, mounted on 
.trunnions, is a combination chamber in which one or more 
burners are disposed so that the flame enters the furnace 
tangeutially. Liquid fuel and compressed air or steam 
are supplied to the burners through flexible connections, 
so that the charge may be poured while the burners are m 
operation. From a bracket fixed to the upper part of the 
apparatus a pouring table is suspended, a mould upon 
wnioh remains in line with the pouring spout when the 
furnace is tilted.—W. E. F. P, 

Melting-furnace. G. Mellon, East Orange, N.J., Assignor 
to United Aluminium Ingot Go. U.S. Pat. 1,092,938, 
Apr. 14, 1914. 

A reverberatory furnace having an inclined hearth 
which is extended at the upjier end to the base of the stack 
and at the lower end to form a sump, adjacent to whicli 
is a receiving pot for the molten metal. Vertical shields 
.(partitions) are disposed within the sump and pot, res¬ 
pectively, the space between the two being enclosed to form 
.a retining chamber.—W. E. F. P. 

Furnace ; Electric - for medium temperatures particularly 

for melting copper and its alloys. E. Stassano, Turin, 
Italy, and N. Petinot, Niagara Falls, N.Y. U.S. Pat. 
1,093,494, April 14, 1914. 

A closed cylindrical melting chamber, of approximately 
•elliptical vertical cross-section and arranged with its 
axis horizontal, is located eccentrically within an outer 
envelope, the space between being filled with refractory 
material with tne greater thickness in the lower portion 
.of the furnace. Each electrode is enclosed in an external 
.cylinder, and connected with a hollow rod through which 
water is circulated, and which can be moved longitudinally 
.so as to control the position of the electrode. The chamber 
is provided with an air-lock charging arrangement, by 
means of which the charging hole is opened and simul¬ 
taneously a funnel is brought over the hole.—B. N. 

[Omn-hearth] Furnace* ; Regenerative, reversible. -. The 

Knox Pressed and Welded Steel Co. Fr. Pat. 464,808, 
Nov. 11,1913. Under int. Oonv., May 16, 1913. 

•The oooling box inserted in an opening in the brickwork 
-whioh separates the air and gas inlet ports is formod with 
an arched ocntral portion of refractory material which 
forms the roof of the gas-inlet port. The box has a slight 
^downward inclination, and the water-Bupply pipes extend 
from either end and have their discharge openings near 
the centre.—W. H. C. 


Separating machines ; Magnetic -. H. H. Thompson, 

Aldridge, Staffs., and A. E. Davies, Hockley Heath, 
Warwickshire. Eng. Pat. 9726, April 26, 1913. 

The separator is of the built-up drum type, tho drum 
consisting of relatively thin discs of magnetic material 
placed Bide by side, so that discs of smaller diameter 
alternate with those of larger diameter, and thus form a 
dumber of annular projecting magnetic edges.—B. N. 


Electroplating apparatus. T. R. Canning, Birmingham. 

Eng. Pat. 17,603, .July 31, 1913. 

Thf. plating barrel is carried by a spindle supported upon 
arms so that the barrel is wholly immersed in the elec¬ 
trolyte, and without stopping its rotation can be raised 
from the plating vat and lowered into tho swilling vat, or 
the reverse. The driving mechanism is arranged between 
the walls of the tank.—B. N. 


Electroplating apparatus; Rotary -. ('. J. Charlton, 

South Benfloet. U.S. Pat. 1,093,384, April 14, 1914. 
Inside a conical drum, provided with supporting rings 
and two metal plates for closing the ends, is an inner 
tapered perforated drum, polygonal in crosH-section, which 
is supported by seatings oarriod by the end plates of the 
outer drum. Metal bands are fitted around the outer 
drum and are connected by bolts and nuts with anodes 
on the inner surface of the drum. Both drums arc carried 
on a rotating shaft, and the larger ends are closed by a 
metal plate which acts as the cathode and is also mounted 
on the shaft, a nut on a screw-threaded portion of the 
shaft acting against a cross-frame and pressing the metal 
door against, a wooden lining covering a portion of the 
inner surface of the door.-—11. N. 


Aluminium and its alloys ; Flux and jrrocess for purifying 

-. G. Mellon, East Orange, N..L, Assignor to United 

Aluminium Ingot Co. U.S. PatB. 1,092,935 and 
1,092,936, April 14, 1914. 

A mixture of sodium chloride and sulphur is added to 
the molten metal, or the latter is stirred with a rod com¬ 
posed of this mixture, so as to cause agitation of the metal 
by sulphur vapour.—W. E. F. P. 

Aluminium ; Method of increasing the. resistance. \to corrosion] 

of -. J. Vogelsanger. Ger. Pat. 272,043, April 22, 

1913. 

The aluminium is subjected to the action of an oloctrio 
current in a boiling aqueous solution of alum, borax, and 
sodium hydroxide, and is then treated with nitric acid 
and lime water. Aluminium so treated is not corroded 
on ex{>o8uro to the weather or by organic acids, and has 
an increased resistance to compression and to bending. 

-A. S. 


J Steel, iron, etc.; Hardening or treatment of -. A. W. 

Machlet, Elizabeth, N.J. U.S. Pat. 1,092,925, April 14, 
1914. 

! See Fr. Pat. 389,547 of 1908 ; this J., 1908, 985.—T. F. B. 

1 Cementation of articles of iron, steel, and alloys of tied*; 

| Process for the -. F. Giolitti, Turin, Assignor to 

j Soc. Anon. Italiana Gio. Ansaldo Armstrong & 0t)., 

Genoa, Italy. U.S. Pat. 1,093,844, April 21, 1914. 

| See Fr. Pat. 415,985 of 1910; this J., 1910,1314.—T. F. B. 

! 

Pig-iron ; Method of improving -. V. Stobie, Sheffield. 

! U.S. Pat. 1,093,892, April 21,1914. 

See Eng. Pat. 16,001 of 1912 ; this J., 1913, 831.—T. F. B. 

! Roasting furnaces for ores and the like. C. Gabrielli, Paris. 

I Eng. Pat. 8635, April 12, 1913. Under Int. Conv., 
j April 13, 1912. 

I See fr. Pat. 453,808 of 1912; this J., 1913, 795.—T. F. B. 


I Metal* or alloy; Treatment of - to render them ductile and 

malleable. Westinghouse Metallfaden Glfihlampenfabrlk 
G.m.b.H., Vienna. Eng. Pat. 11,017, May 9, 1913. 

| Under Int. Conv., May 13,1912. Addition to Eng. Pat. 
12,869 of 1912, dated June 7,1911. 

Si* Addition of May 10,1913, to Fr. Pat. 445,208 of 1912; 
thia J., 1913,1074.—T. F. B. 
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Zinc metal from tinc ores; Method of and apparatus for 

recovering -. E. Herter, Leipaig-Gohlia, Germany. 

Eng. Pat. 16,035, July 11, 1913. Under Int. Conv., 
July 15, 1912. 

Sisk Fr. Pat. 460,404 of 1913; this J., 1914, 86.—T. F. B. 

Gold, silver, and platinum ; Process for the recovery of - 

jafrom extremely dilute solutions, particularly ocean water. 
r*E. Baur, Zurich, and 0. Nagel, Vienna. Eng. Pat. 
'| 16,898, July 23, 1913. 

See Fr. Pot. 460,680 of 1913 ; this J., 1914, 88.—T. F. B. 

Ore concentration ; Method and apparatus for -. E. H. 

Nuttor; New York, and T. J. Hoover, Assignors to 
Minerals Separation, Ltd., London. U.S. Pat. 1,093,463, 
April 14, 1914. 

See Eng. Pat. 23,949 of 1910; this J., 1912, 31.—T. F. B. 
Ovens [for ores , etc.]. Eng. Pat. 8505. See I. 


XI.—ELECTRO-CHEMISTRY. 

Tantalum electrodes ; Use of -. O. Brunck. Chem.* 

Zeifc., 1914, 38, 565—566. (See also this ,T., 1912,1135.) 
Weoeljn (Chem.-Zeit., 1913, 37, 989) obtainod better 
deposits of zinc and copper on a platinum wire gauze 
cathode than on one of perforated sheet tantalum. This, 
however, is to be attributed to the different forms of the 
electroties, for with an electrode of tantalum wire gauze, 
deposits were obtained equal in quality to those obtained 
with a plutinum gauze cathode under similar conditions. 
Oesterhold (thiB J., 1913, 833) found that tantalum 
cathodes boeamo brittle in use. This is true, however, 
only when relatively high current densities are used, and 
does not apply to electro-analytical operations, where 
current densities of 1—2 ampereR per sq. cm. arc usually 
employed.—A. S. 

* 4 Patents. 

Electrodes. F. Krupp A.-G., EsRen, Germany. Eng. Pat. 

6055, March 10,1914. Under Int. Conv., April 15,1913. 
/The carbon electrodo is provided with a water-cooled 
Metallic head, which 1ms a conical bearing surface and 
Tests in a metallic support, to which the conductor for 
current is attached. The electrode is kept in place 
its own weight.—B. N. 

Jj Electrodes in electric arc furnaces; Protecting the -. 

W J. I. Bronn and W. Schemmann, Lothringon, Germany. 

Eng. Pat. 29,259, Dec. 18, 1913. Under Int. Conv., 
f Dec. 18, 1912. 

Incombustible gases, air, water vapour, or mixtures of 
these, are delivered from slits or nozzles against tho 
electrodes at or above the points where they enter tho 
furnace, and a gas pressure, in excess of that in the furnaoo, 
is created for preventing the escape of furnace gases or 
flames. Tho steam may be generated or superheated by 
the radiant heat from the furnace.—B. N. 

Cathode for electrolytic furnaces. G. O. Seward, East 
Orange, N.J., and F. von Kiigolgen, Holoombs Rock, 
Va., Assignors to Virginia Laboratory Co., New York. 
U.S. Pat. 1,092,178, April 7, 1914. 

The furnace, for the separation of metals lighter than 
their fused salts, comprises a central cathode, an outer 
anode, and an intermediate annular insulating diaphragm, 
within which the metal floats on the electrolyte in electnoal 
contaot with the upper part of the cathode. The latter is 
provided with a surrounding skirt projecting downwards, 
whioh separates the cathode from the electrolyte except 
at its upper part, and the ourrent therefore flows m 
opposite directions in the inner and outer portions, thus 
minimising the raagnetio or inductive effects.—B. N. 


Electrodes; [Active material for] Storage battery -. 

H. C. Hubbeil, Newark, N.J. U.S. Pat. 1,092,267, 
April 7, 1914. 

Nickel oxide is briquetted, then heated in a reducing 
atmosphore, and, without substantial exposure to air, 
immersed in an alkali solution. The damp material is 
ground, dried, mixed with niokol hydroxido or its enniva- 
lent, and again briquetted.— B. T 

Furnace ; Electric -. J. W. Brown, Lakewood, Ohio, 

Assignor to National Carbon Co., Cleveland, Ohio. 
U.S. Pat. 1,093,382, April 14. 1914. 

The furnace, providod with Heating electrodes, is divided 
into an outer, an intermediate and an inner vertical 
channel, through which tho charge is passed successively 
in alternate directions, so that tne material in tho outer 
channel forms a heat-absorbing envelope.—B. N. 

Furnace; Electric -. R. S. Bicknell, Now York. 

U.S. Pat. 1,093,968, April 21, 1914. 

The furnace, of tho resistance typo, is provided with a 
number of branched non-ractallio resistors, each of whioh 
has more than two oleotrodos, and whioh are so arranged 
that, by changing tho path of the current, the resistance 
of that portion of tho circuit comprised by tho resister is 
raised or lowered.—B. N. 

Furnace ; Electric - and process of heating substances 

uniformly and at a controllable temperature in an electric 
arc. E. F. von Wilmowsky, Boston, Mass., Assignor 
to O. Piopor, Potsdam, Germany. U.S. Pats. 1,094,354, 

I, 094,355, and 1,094,381, April 21, 1914. 

(1) Parallel oloctrodes, providod with mechanical sup¬ 
ports at both ends, are arranged concentrically with an 
air gap of considerable width between them, and are 
surrounded by the turns of a solenoid. Each electrode is 
providod with a dividod circuit, connected to each of tho 
ends, and means are provided for supplying tho branohes 
of each circuit with pulsating currents of substantially 
one arid the samo periodicity, for controlling tho electric 
discharge. (2) An electric are is established betwoen 
oloctrodes located in n substantially uniform magnotio 
lield, and transverse to the flux of the same,thus spreading 
the arc ; tho current of gas to he treatod is passod through 
tho furnace in contact with tho arc. (3) Conoontric 
cylindrical oloctrodoH, with means for producing an are 
botwoon them, are spaced apart, tho intermediate space 
forming the furnace chamber, and a solenoid is arranged 
so that its magnetic axis coincides substantially with 
that of tho oloctrodes. Independent regulators are in 
clootrioal circuit with the olectrodos and solenoid respec¬ 
tively, and by moans of carbon pencils, movablo through 
tho outer electrode towards and from the inner electrode, 
the current may bo supplied at different levels to tho 
outer electrode. Moans are provided for closing tho upper 
and lower onds of the furnace ohambor, and for continu¬ 
ously feeding material through it.—B. N. 

Brush for dynamo-electric machines. E. G. Gilson, Schenec¬ 
tady, N.Y., Assignor to General Electric Co. U.S. Pat. 
1,093,614, April 21, 1914. 

The brush comprises a moulded mass of metallio particles 
consolidated by heating, and contains copper, an alloying 
metal softer than oopper, such aa tin, graphite, as a 
lubricant, and 2 to 5 per cent, of iron.—B. N. 

Oases; Production of - by electric arc. R. Haddan, 

London. From International Ionizing Process Co., 
Wilmington, Del., U.S.A. Eng. Pat. 8033, April 5, 
1913. 

See Fr. Pat. 463,728 of 1913 ; this J., 1914, 427.—T. F. B. 

Electrical furnaces; Process of heating -, more 

particularly applicable to the manufacture of aluminium 
nitride. Soc. Gdndrale des Nitrures, Paris. Eng. 
Pat. 24,347, Oct. 27, 1913. Under Int. Cenv., Dec. 
14, 1912. 

See Fr. Pat. 463,390 of 1912; this J., 1914,427.—T. F. B. 
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' Electric induction heater or furnace. A. Helfenstein 
Vienna. U.S. Pat. 1,093,328, April 14, 1914. 

See Eng. Pat. 14,164 of 1912 ; this J., 1913,432.—T. F. B. 

Process of making chlorates and apparatus therefor. U.S. 
Pat. 1,092,369. See VII. 

Electrolytic production of alkali, using a mercury cathode. 
Got. Pat. 272,476. See VII. 

Treatment of liquids [oils, etc..] by nascent ozone. Eng. 
Pat. 8772. See XII. 

Process of making catalysera [for hydrogenating fats]. 
U.S. Pat. 1,092,206. See XII. 

Process for producing 1.3 ‘dials. U.S. Pat. 1,094,224 
See XX. 

Process for producing 1.3 -glycols. U.S. Pats. 1,094,316 
and 1,094,316. See XX. 


XII.—FATS; OILS; WAXES. 

Linseed oil; Detection of “ gloss oil" [rosin oil] in -. , A. 

Thurston. Oil, Paint, and Drug Reporter, Apr. 20, 
1914, 60. 

The Liobcrmann-Storch reaction will not detect 60 per 
cent, of “ gloss oil ” from rosin in linseed oil. Concentrated 
nitric acid (one drop addod to 4 or 5 drops of the oil) gives 
a more reliable reaction. Pure “ gloBs oil ” gives a 
violet-red tint changing to violet-red, and the colour 
given by mixtures of linseed oil with 50 per cent, of 
gloss oil ” is equally pronounced. Mixtures containing 
from 6 to 25 per cent, of the rosin oil give yellow to 
greenish-yellow colorations after standing for a few 
seconds.—C. A. M. 

Almond and apricot kernel oils; Acidity of -. «J. C. 

Umney. Perfum. and Essent. Oil Rec., 1914, 6, 
101 — 102 . 

The acidity of 23 samples of almond oil varied from 
0-6 to 9-2 per cent, (calculated as oleic acid). An oil of 
high acidity was found to be satisfactory in odour and 
taste after keeping for six months. The range of acidity 
for 34 samples of peach and apricot kernel oils was from 
0-6 to 6-97 per cent. After the apricot kernel oil with 
the highest acidity had been kept for 12 months, the odour 
and taste were very unsatisfactory. The oils examined 
had been pressed in England or Franco.—F. Shdn. 

Oil-nut from the Philippines. Cocoanut oil industry. 

Oil, Paint, and Drug Rep., April 27, 1914. [T.R.] 
The Bureau of Science of the Philippine Government 
at Manila is investigating a new oil-bearing nut that has 
been discovered on the island of Catanduanes, whence 
the nuts wore forwarded by natives under the impression 
that they were candle-nuts. The nuts so far have not been 
exactly identified, though the bureau reports that they 
belong to the family Meliaceae, genus Amoora or 
Dysoxylum. The dry nuts yield 46 per cent, of a 
dark, fatty oil that makes a good commercial grade of 
Boap. It is of a non-drying cnaracter and is said also 
to be unsuited for edible purposes. 

The manufacture of ooooanut oil from Philippine copra 
at Manila has come to the front rapidly in the last year 
or so. The exports of the oil from the Philippines in 1912 
amounted to 1,460 pounds, valued at $40 gold; the 
exports in 1913 amounted to 11,022,064 pounds, valued 
at $1,146,339. 

Oleic acid ; Action of halogens on - and determination 

of iodine values of oils. W. Meigen and A. Winogradoff. 
Z. angew. Chem., 1914, 27,1., 241—244. 

The Wijs method of determining the iodine values of 
oils iB considered to be the best on account of its rapidity 
and because the formation of substitution products is 
inhibited by the hydrogen ions of the acetio acid. Of 
the different reagents, the Waller modification of Hiibl’s 


solution retained its strength best on keeping ; a solution 
which required (per 26 c.c.) 47*6 c.o. of N f 10 thiosulphate 
when freshly made required 40-5 c.c. after keeping for 
one year. The action on oleic acid of chlorine, bromine, 
and iodine, separately and in admixture with each other 
was studied. Chlorine reacted most and iodine least 
energetically. When chlorine and iodine in equivalent 
proportions were used more chlorine than iodine was 
absorbed; chlorine showed a greater tendency towards 
substitution. The formation of hydrogen halides is due 
only to substitution. When the iodine value of an 
unknown substanco is to be investigated, the use of a 
chlor-iodine solution in oarbon tetrachloride is recom¬ 
mended. as the amount of substituted halogen can be 
estimated by extracting the hydrogen halide with water 
and titrating with standard alkali.—R. G. P. 

Soap solutions ; Studies of the constitution of- -. Alka¬ 

linity and degree of hydrolysis of soap solutions. J. W. 
McBain and H. E. Martin. Chem. Soc. Trans., 1914, 
105, 967—977. (See also this J., 1914, 323.) 

The degree of hydrolysis and true alkalinity of soap 
solutions was determined by measuring the electro¬ 
motive force, a hydrogen electrode being used. Tho dis¬ 
sociation of water under these conditions at 90° C. was 
calculated as 69*7 x KT 1 *. The hydrolysis of concentrated 
soap solutions was a fraction of 1 per-cent., and was only 
6-6 ]>er cent, in the case of 0 01 N solutions of Bodium and 
potassium palmitatcB. Henoe, the high electrical con¬ 
ductivity of soap solutions is not due to free alkali. The 
alkalinity of soap solutions waB not appreciably reduced 
by the addition of free palmitic acid (one equivalent); 
whilst the alkalinity of solutions containing an exoess of 
alkali was practically that of the addod alkali. Apparently 
there wob no formation of basic soap in the presence of 
01 N alkali. In the presence of sodium chloride the 
alkalinity was first decreased and then again increased. 
All the samples of commercial Boaps examined gave 
alkaline solutions, the toilet soaps to a greater extent 
than the household soaps, but in each ease the alkalinity 
was less than that of the Bodium palmitate solutions. The 
low alkalinity of the soap solutions indicates that the 
detergent action of soap is physical rather than ohemical, 
and this view is supported 6y the fact that Reychler’s 
“ hydrogen Boap ” (hexadocylsulphonic acid) (fcolloid. 
Zeits., 1913 12, 277), where hydrolysis is out of the 
question, has detergent powers.—G. A. M. 

Patents. 

Ozone; Treatment of liquids [oils, etc.] by nascent - 

A. Breydel, Brussels. Eng. Pat. 8772, April 14, 1913. 
The ozoniser is disposed in a vessel containing tho material 
to be treated, such as oils, liquid greases and fats or the 
like. A hollow electrode is provided with small orifices, 
so that the air or oxygen is discharged opposite to a second 
electrode in such a manner that the nascent ozone is 
utilised at the surface of the electrode, whilst at the same 
time the gas agitates and mixes tho liquid to be treated. 
If necessary, an auxiliary ring or coil may be used to 
inject air, with the object of aerating and further agitating 
the liquid.—B. N. 

Fats ; Process for melting animal and vegetable -. W. 

McDonnell, Limerick. Eng. Pat. 8784, April 14, 1913^ 
The fat is melted in a jacketed pan having a perforated 
false bottom covered with a cloth to serve as a filter, the 
separation being promoted by revolving beaters. (Refer¬ 
ence is directed to Eng. Pat. 6236 of 1879.)—C. A. M. 

i 

Catalyaera [for kyirogtnating fata]; Proceaa of making -. 

C. Ellia,Montclair, N.J. U.S. Fat 1,092,206, April 7, 
1911. 

An electric current of arc-forming strength ia paaaed 
between electrodes of nickel or material containing nickel 
in presence of water or other liquid medium, and the 
finely-divided nickel or nickel precipitate bom the ereeioB 
ia oolleeted.—C. A. M. 
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Catalytic apents [far hydrogenating oil*]; Process far 
regenerating -Naemlooxe Vennooteohap Ant. Jur¬ 

gens Vereeufgde Fabr. Fr. Pat. 465,258, Not. 24,1918. 
Under Int. Cony., Deo. 18,1912. 

The spent catalytic agent is heated gently to destroy 
organio matter, the metallic residue dissolved in acid, ana 
the metal re-precipitated upon an inorgamo basis, suoh 
as kieselgnhr.—C. A. M. 

Pats; Saponification of industrial - by means of elec¬ 

trolysed saline lyes. L. G. A. Andrault. Fr. Pat. 
484,248, Oct. 30, 1913. 

The fat is treated with eleotrolyeed salt solution poor in 
soda in insufficient quantity for saponification. This 
will neutralise free fatty aoids, with separation of the 
resulting soap, and the saponification is then completed 
by means of a seoond eleotrolyeed salt lye rioher in soda. 
The lye from the seoond stage wilt oontain the bulk of the 
glycerin.—0. A. M. 

Soap containing hydrocarbons: Manufacture of a stable -. 

C. Fleines. Fr. Pat. 464,335, Oot. 81, 1913. Under 
Int. Conv., Nov. 6, 1912. 

Hydrocarbons are incorporated with soap containing 
an exoess (up to 6 per oent.) of fat.—C. A. M. 

Soap; Process for the manufacture of -. A. L, MowTy, 

F. A. Seoord, C. H. Peters, and A. P. Paterson. Fr. 
Pat. 494,777, Sept. 25, 1913. 

Machinery is olaimed for a rapid process of cooling and 
hardening the soap paste into the form of a prism, whioh 
is then out into tablets.—C. A. M. 

Soaps containing mercury / Process for preparing -. 

Farbwerke vorm. Meister, Luoius, und Briining. Ger. 
Pat. 271,820, June 20, 1911. 

Fatty acids of the oleic series are treated with mercuric 
acetate in alooholic solution, the aeetio acid residue is 
removed from the produot by treatment with an alkali 
halide solution, and the resulting mercury derivative of 
the fatty acid is converted into its alkali salts. The soaps 
thus formed contain mercury in combination with a carbon 
atom, in whioh form it is not ionised.—T F. B. 

Preparing acid esters from esters lower in hydrogen. Ger. 
Pat. 271,985. See XX. 


Xffl.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Colophony ; Melting points of acids derived from -. 

L. Paul. Chem. Rev. Fett Ind., 1914, 21, 102—105. 
The acid of the constituent of colophony sparingly 
soluble in dilute soda solution (this J., 1914, 429), swells 
up and shows a rise of m. pt. (from 74°—75° C. to 103°— 
105° C.) in its transformation into the constituent readily 
soluble in soda solution. The other produot previously 
described melting at 130° to 135° C., and the acid (prob¬ 
ably y-abietio aoid) formed in the distillation of the 
constituent soluble in petroleum spirit, are also probably 
secondary derivates from the decomposition of oolophony 
(e.g. in the treatment with steam to remove oil of tur¬ 
pentine). The rapid transformation of oolophony into 
water-soluble constituents accounts fcr the want of 
stability of oolophony varnishes on exposure to weather. 

-C. A. M. 

Patents. 

Distemper ; Procsss of manufacture of a powdery medium 
far -,/or both internal and external mark. F. Beck¬ 

mann. Fr. Pet. 464,437, Nov. 5, 1913. 

Alt intimate mixture of finely powdered slaked lime, 300; 
sugar, 150; dextrin, 150; gum srablo, 109 i and magne¬ 
sium sulphate, 25 parts, is moistened with water until it 
attains the consistence ol moderately thick oil paint, and 
after tea mhmtes is still further diluted and filtered. 

-E.W. L. 


Condensation products from phenol, formaldehyde and As 

like; Process for manufacturing -. K. Tersssofi, 

Moscow, Russia. Fug. Fat. 528, Jan. 8,' 1914. 
ConnxtrsATiox products, whioh although hard, are less 
brittle than bakeUte and similar produets, are obtained 
by the action of aldehydes, such ss formaldehyde, upon 
mixtures of phenols with sulphonsted fats end mis, as, for 
instance, sulphonsted oastor-oU, prepared by treating 
100 parts by weight of oil with 30 parts of sulphuric aoid 
(sp. gr. 1-842), and washing the produot with water and 
a solution of oommon salt. For example, 200 parts of 
commercial oarbolio aoid are mixed with <0 parts of 
sulphonsted castor oil, 130 parts of 40 per oent. formalin, 
and 200 parts of water acidified with sulphuric sold. The 
mixture is stirred and heated until the reaction begins. 
The resinous mass obtained is washed with water and 
with a solution of sulphur dioxide in order to keep it 
colourless. About 300 parts of s whits opaque, fusible 
produot are obtained.—E. W. L. 

Phenolic condensation products; Process of comminuting 

-. J. W. Aylsworth, East Orange, N.J. U.8. Pat. 

1,092,512, Apr. 7, 1914. 

The components of the condensation product are dissolved 
in a suitable solvent and heated so as to cause interaction 
without allowing the solvent to escape. This causes the 
resulting condensation product to oontain pores filled 
with solvent, whioh facilitate its subsequent comminution 

-0. A. M. 

Lacquers; Process of manufacture of solutions or—. 
Chem. Werke vorm. H. Byk. Fr. Pat. 464,617, Nov. 3, 
1913. Under Int. Conv., Nov. 8, 1912. 

Esters of lactic aoid, particularly ethyl lactate, are em¬ 
ployed as solvents for nitrocellulose and other oellnlose 
esters suoh as the aoetate and formate, as also for certain 
resins suoh as copal, sandarao and oolophony, in the pre¬ 
paration of laoquers. Suoh solutions may be diluted with 
liquid hydrooarbons, more particularly those of the aro¬ 
matic series, halogen derivatives thereof, ethers, aoetone, 
aloohols, and mixtures of these solvents. For example, 10 
parts by weight of aoetyloelluloee may be dissolved in 
a mixture of 50 parte by volume of ethyl lsetate and 
30 parte of bensene; or 50 parte of ethyl lactate, 30 parts 
of trichloroethylene and 20 parte of aloohol.—E. W. L. 

Lampblack obtained by decomposing hydrocarbons or hydro¬ 
carbon mixtures; Process far freeing - from gaseous 

admixtures. K. Bosoh. Ger. Pat. 271,901, Feb. 28, 
1913. 

Tax tampblaok is carried from the decomposition chamber 
through heated tubes to a vessel in whioh it is vigorously 
centrifuged; it is then passed through a seoond heated 
tube to a suitable receptacle. A pulverulent produot, free 
from meohanioally combined gases, is obtained.—T. F. B. 

Printing-ink; Process of making -. M. Wolff, London. 

U.S. Pat. 1,094,288, April 21, 1914. 

See Eng. Pat. 30,037 of 1912 j this J., 1913,1182.—T. F. B. 

XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Patents. 

Rubber from hydrocarbons; Procsss of preparing - . 

resembling - from animal or vegetable colloids or 

albuminoids by treatment in vaeuo with or without (he 
addition of other materials} W. PUnatna. Fr. Pat. 
485,047, Nov. 18, 1913. 

1.3- Butasiexb (erythrene) or a homologue thereof, suoh as 
isoprene, is saturated with dry aqueous ammonia and 
subjected to heat and pressure.—A S. 

Elastic substances [artificial rubber]; Process of preparing 

-. R. B. Earle, Cambridge, Mass., Assignor to Hood 

Rubber Co. U.8. Pat. 1,094,817, April 21, 1914. 

1.3- Bdtasieve {erythrene) or a homologue thereof is 
mixed with 1—8 per oent. of a higher fatty aoid, heated 

>1 
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in a closed veeeel at 100°—120° C. until the mass solidifies 
(1—3 weeks), and an; unchanged hydrocarbon and by¬ 
products removed by distilling with steam.—A. S. 

Rubber, born and ivory; Promt of manufacture of producti 

retembling - from animal or vegetable eolloidt or 

albuminoids by treatment in vacuo, with or without the 
addition of other material!. W. Plinatue. Fr. Pat. 
408,047, Nov. 18, 1913. 

Tbs incorporation of gelatin, on the one hand, or of 
oasein and albumin, on the other, with other ingredients— 
water, glyoerin, etc.—necessary for the production of soft 
or hard masses resembling rubber, horn and ivory, may 
be effeoted muoh more completely in a partial vacuum, with 
the result that subsequent segregation of the constituents 
is prevented, whilst the masses obtained are free from 
water and from air-bubbles. The addition of subsidiary 
ingredients suoh as camphor, resins, fats, oils, waxes, 
tar, asphaltum, rubber and reclaimed rubber, cellulose 
esters, starch, dextrin, sulphur and various mineral 
fillers, may take place either before or during the treatment 
in vacua; and the product may be hardened subsequently 
by means of the usual hardening agents.—E. W. I., 

Elastic or elastic masses; Process for the preparation of 

-. Stockhausen. Fr. Pat. 468,306, Nov. 28,1913. 

Under Int. Conv., Dec. 20, 1912. 

Ah intimate mixture of gelatin, 128; glyoerin, 126; cam¬ 
phor, 6 to 20; sulphur; and oolophony, 10 to 60 arms., is 
heated for several days, and 4 per cent, formaldehyde, 
10 to 20; or Bodium bichromate, 3 to 10 grms. is then in¬ 
corporated with it.—E. W. L. 

Proceii of producing ieoprene. U.S. Pats. 1,094,222 and 
1,094,223. See XX. 


XV.—LEATHER; BONE; HORN; GLUE. 

Willow barke ; Clanification of - by meant of chemical 

reaction!. G. Powarnin and A. Barabanow, Collegium. 
1913, 276-282. 

The experiments were made with extraots prepared from 
barks of 34 Russian willows (22 pure varieties and 12 
hybrids). The general reactions were: dark brown 
precipitate with oopper acetate, with barium hydroxide, 
and, with the exception of 8 . viminalie , with caloium 
hydroxide; brownish yellow preoipitat* changing to 
brownish green with lead aoetate; brown ring, oolouration 
and precipitate with oonoentrated sulphurio aoid; light 
red to yellow precipitate with formaldehyde and hydro¬ 
chloric acid; light brown oolouration with silver nitrate; 
brown oolouration with nitrous aoid; light red stain on a 
pine ohip (this fails in some cases); yellowish red to brown 
precipitate with quinine hydroohloride; green to brownish 
green colouration with ammonium vanadate; yellow to 
cherry-red precipitate with oonoentrated hyaroohlorio 
acid; lemon yellow to orange precipitate with bromine 
water; yellow to brown oolouration with sodium molyb¬ 
date. The reactions of the tannins from the different 
varieties are tabulated, and these allow of the division of 
the barks from the pure varieties into two groups charac¬ 
terised by giving (1) an immediate precipitate with oopper 
sulphate and ammonia, a violet oolour with ferric ohloride, 
and a oheny-red to violet colour with gold ohloride; 
8. viminalit is typioal of this group; (2) no precipitate at 
flnt with oopper sulphate and ammonia, a green colour with 
ferrio chloride, and a brown oolour with gold ohloride : a 
typical member of this group is 8. purpurea. Characteris¬ 
tic for oertain varieties are: 8. viminalit, a white precipi¬ 
tate, gradually turning brown, with oaloium hydroxide; 
S.pentandra, a green oolour with ammonium molybdate • 
8. babylonica light brownish green, 5. repent dark men 
and 8. lanata dirty green with sodium tungstate; 8. 
Lapponum pink, 8. purpurea greenish yellow! tTpentandra 
yellow, and 8. Wiegdiana dark brown with ditodium 
phosphate. The reactions show that the willows contain 
two classes of tannin. The bans from the hybrids 
gave in general reactions representing the combined 
ttstanidns of the pure varieties from whioh the 
hybrid bid dmq bead*—A, 8, 


Tannin of the bark of Salix alba x viminalit, G. Powarnin 
and N. Sohurawlew. Collegium, 1913,283—291. 

The bark of Salix alba x mminaiis oontains, in addition to 
phlobaphenes, two tannins giving different reactions with 
copper sulphate and ammonia and with ferrio ohloride 
(see preceding abstract). The one tannin (from 8. 
viminalit) may be separated from the other (from 8. alba) 
by fractional preoipitation of a methyl aloohol solution 
with ether. The tannin of 8. alba is a yellow or white 
tannoside, which yields anbydro- and oxy-phlobaphenes, 
and on hydrolysis yields protocatechuio acid. 8. viminalit 
contains free sugar; its tannin yields pyrogallol on hydro¬ 
lysis. It is noted that in the analysis of tanning materials 
both free and combined sugar should be determined.—A.8. 

Tanning material!; Pentotet in-, and the detection of 

mangrove. H. C. Reed and A. Schubert. J. Amer. 
Leather Chem. Assoc., 1914, 9, 131 — 136. (See also 
this J„ 1914, 161, 162.) 

Thi yellow oolour followed by a red precipitate produced 
by adding phloroglucinol to the hydrochloric acid distillate 
is not necessarily an indication of the presence of methyl- 
furfural since other aldehydes, suoh as formic, aoetio and 
anisio, give the same reaction. Filter paper steeped in 
aniline hydrochloride gives, with furfural, an immediate 
cerise colouration whilst with methylfurfural it gives a 
yellow oolour turning brick rod, with anisaldehyde a 
yellow not turning to crimson, with acetaldehyde and 
formaldehyde no colouration, anfi with paraldehyde a 
crimson colouration. Pentoses, pentosans and methyl- 
pentoses may be formed during the distillation with 
hydrochloric aoid by hydrolysis of gluoosides and other 
substances present in tanning oxtracts. Furfural is a 
general decomposition product of carbohydrates, and 
methylfurfural which is formed by the hydrolysis of 
rhamnose with dilute acids is produced when substances 
ore present which yield rhamnoeo by the action of aoids: 
quercetrin, sophonn (from blaokthom berries), xantho- 
rhamnin, hesperidin and frangulin yield rhamnose under 
these conditions. This may also introduce an error in the 
determination of Bugar in tanning materials, since the 
sugars present as ascertained by hydrolysis include the 
sugars formed in the operation itself and not naturally 
present as such; xylan, for example, yields xylose, 
which reduoes Fehling’s solution. In distillation tests 
with hexose sugars, reactions, with the phloroglucinol 
test, similar to those from the pentose and methylpentose 
sugars were obtained. Dextrose in large amount gave 
the methylfurfural reaotion, in small amount, a negative 
test; lsevulose in all cases gave a negative teat. The 
following extracts gave the furfural reaction with phloro¬ 
glucinol ; quebracho, myrobalanB, sulphite-cellulose, 
sumac and ohestnut. Gambier gave a drab precipitate 
with a colourless solution, showing absence of pentose 
or methylpentose sugars or of glucosidee or other materials 
yielding these by hydrolysis. The preoipitate obtained 
with phloroglucinol and the distillate from mangrove 
extract was not of the distinct brick-red colour given by 
the methylfurfural phlorogluoide obtained from rhamnose 
but was of a brown oolour. The character and method 
of extraction of the mangrove bark had an influence on 
the oolour obtained by the test. .Methylpentcses or 
compounds forming them were apparently more readily 
extracted than were pentoses or furfural-forming 
compounds. Queroitron or black oak bark containing 
quercitrin which yieldi rhamnose on hydrolysis gave the 
methylfurfural test similarly to mangrove, as did also 
cutoh. The value of the proposed test for distinguishing 
mangrove is open to doubt.—D. J. L. 

Tanning m a teri a l! in admixture; Determination <4 -. 

R. H. Wisdom. J. Amer. Leather Chem. Assoc., 1914, 
9,136—139. 

Soujtiohs of the strength used in the official methods at 
analysis wore prepared from different extracts and 200 c.o. 
at each were shaken with 8 grms, of pure degummed or 
boiled-off silk, allowed to stud overnight, and the silk 
squeezed and dried. Eaoh extract produced a distinctive 
oolour on the silk and various makes of the same material 
varied little bom tha standard for that material. Further 
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evidenoe tor identification woo obtained by dipping pieoes 
of the impregnated silk in solutions of reagents, allowing 
the colour to develop, washing and comparing the moulting 
oolour with the standard. The colour produced by 
lime water on silk previously impregnated with mangrove 
extract was characteristic and shown by no other material 
tested.—D.J.L. 

Taming purposes; Water and its purification for -. 

M. F. Conn. J. Amer. Leather Chem. Assoc., 1914, 
9, 148—158. 

Water for tannery use should be free from turbidity and 
contamination, soft and free from iron. To remove 
turbidity and bacteria, the beet ooagulant for tanners’ 
use is aluminium sulphate, added as a 3—5 per cent, 
solution; when there is not sufficient alkalinity in the water 
to precipitate ail tire alum, slaked lime or soda is previously 
added. Hard water is lees objectionable when used for 
unhairing purposes than in any other part of the tannery, 
but when sodium sulphide alone is used, a proportionate 
waste of that material is caused. For soaking, washing 
and bating purposes and in the yard and leach house, 
temporary hardness is a great disadvantage. If a hide 
is transferred from a lime liquor to water high in calcium 
bicarbonate, lime becomes fixed in the hide as oarbonate, 
causing rough grain and stain and discolouration in the 
tan liquors. For neutralising temporary hardness, an 
acid which forms an easily soluble calcium salt and which 
has no efieet on the liquors if used in excess, is preferable, 
such as lactic or acetic acid. Hardness is very objection¬ 
able in making up fat-liquors. For each German degree 
of hardness (17 parts per million) 1^ lb. of soap will be 
wasted for every 1000 galls, of water used. Lime Boaps 
adhere to the leather and cause trouble in the glazing. The 
efficiency of water-softening plants using Blaked lime, and 
alkalis, is greatly increased by heating the water slightly 
by means of exhaust steam. Water entirely free from 
hardness and low in sodium carbonate can be obtained 
by first applying the ohemical prooess followed by the 
“ Permutit ” process. Any iron present may be removed 
by use of manganese-permutite (a zeolite in which sodium 
has been replaced by manganese by treatment with 
manganese onloride and permanganate solutions) whereby 
it is completely oxidised and retained as hydroxide on 
the filter.—I). J. L. 

Reversible transformation of gum and gelatin from the 
rmnlmii into the sneptneend condition. Scarpa. Bee 
XVII. 

Patents. 

Leather; Process of colouring artificial -. K. Girzik, 

Vienna. Eng. Pat. 4668, Feb. 23, 1914. Under Int. 
Conv., Deo. 18,1913. 

A solution of say 10 kilos, of nitrocellulose in one of the 
known solvents, is mixed with softening oils and with about 
5 kilos, of aluminium hydroxide, spread, in one or more 
1 ayers, on one side of an undyed cotton fabric, and allowed 
to dry. The fabrio is then dyed in an acid bath with a 
basic aniline dye.—E. W. L. 

Leather substances; Method of manufacturing -. C. 

Rdssler, Hamburg. Eng. Pat. 19,787, Sept. 1, 1913. 
Under Int. Conv., Sept. 2,1912. 

Leather or leather waste is ground with granular non- 
fibrous anbetanoee (e.g., magnesium oxide, kieselguhr, 
metallic pigments or organic substances) and treated 
with a binding agent {e.g., solution of magnesium chloride 
or sulphate, tar oils or mineral oils, etc.). For example 
the mound product may be mixed with glycerin and 
slaked lime, and then with linseed oil as binding agent. 
Snbstanees thus obtained may be made into plates or 
slabs, or used in the production of jointless floort.— C. A. M. 

Leather j Process for graining and rendering impermeable 

split, inferior and weak - . 0. Krug and a. Bfilierk 

ft. Pat. 464,842, Nov. 12, 1913. Under Ink Conv., 
April 16,1912, 

Tm leather ts dried in a vacuum, treated with a solution 
of resin in carbon bisulphide, alcohol, ether, amyl sleobd. 


petroleum spirit, benxene, acetone or ketones or mixtures 
of these, and then expoeed to formaldehyde vapour under 
diminished prenrare.—D, J. L. 

Chrome tanning ; Process for -. F. Hirsoh. Qer. 

Pat. 271,585, Hatch 13, 1913. 

The ohromio aoid solution is reduced by means of 
aluminium bisulphite or zinc bisulphite, or a mixture cf the 
two, without addition of acid; retardation of reduction 
may be adjusted by addition of an aoid or of an alkali 
or alkaline-osltb bisulphite together with an aoid. When 
aluminium bisulphite is used, aluminium hydroxide 
is precipitated in tho hide, and the advantages of a basic 
tannage are obtained in addition.—T. F. B. 

Glue [Vegetable] j Manufactured -. Perkins (HueOo. 

Third Addition, dated Oot. 28,1913, to Fr. Pat 436,297, 
Nov. 11,1911. (See this J., 1913, 761.) 

A vegetable glue having the required -properties of 
viscosity, cohesion and adhesion is prepared by mixing 
a product of very high visoosity with one or eevenJ 
oarbohvdratee of lower vieooeity. For example it mey be 
made from a mixture of starches, one of which has been 
treated too long or too strongly with oxidising or hydro¬ 
lysing agents and another whioh has not been treated 
sufficiently to produce a good glue.—S. J. L. 

Horn or ivory; Manufacture of products similar to - 

from albuminous materials and neutral or acid esters of 
higher alcohols. W. Pliu&tus. Fr. Pat. 465,048, Not. 
18, 1913. 

Albuminous Bubstanoes of animal or vegetable origin 
e.g., albumin or casein or their derivatives such as 
the alkali albuminates, are treated with neutral or 
aoid esters of higher alcohols or amino-fatty aoida. 
The albuminoua matter becomes hard and ooagulated and 
ia subsequently mixed with organio materials such as 
resins, sulphur, camphor, pitch, paraffin, oils, rubber 
or cellulose derivatives in suitable solvents.—D. j. L. 


XVI.—SOILS; FERTILISERS. 

Soils and kaolin j Adsorption phenomena in -. J. E. 

Harris. J. Phys. Chem., 1914, 18, 355-372. 
Evidence is brought forward in favour of the view that 
the acidity of soils, at any rate of those of the sandy loam 
type, ia not due to insoluble organic aoids of the nature of 
humic aoid, but to the selective adsorption of bases from 
the salts in the soil solution, the solution being thus left 
aoid. The amount of base adsorbed on treating such 
a soil with a neutral salt depended on tho salt used, 
being greater for sodium aootate than for potassium 
nitrate and sodium ohlaride. When a soil was 
treated seven] times with each at theae salt solutions the 
differences in their acidity became greater with each 
application. Preliminary treatment with dilute add, 
followed by thorough washing, increased the power at a 
soil to liberate aria from salts, presumably because the 
originally adsorbed base was removed by tile add, thus 
allowing the soil to adsorb much more: the effects produced 
by H/2 and N/80 sulphurio add woe almost i d en t ical. 
Kaolin in its natural condition did not affect a salt solution, 
but after treatment with add and washing, it behaved 
in just the same way aa a soil towards neutral salts. The 
effeot of aoid on the kaolin varied with the concentration, 
which indicates that its actios consisted, not in neutralising 
adsorbed bask material, ae in the case of soil, but is render¬ 
ing some of the silicates ooUoidal and oapable of adsorbing 
bases. In no case was the aoid merely adsorbed by the 
lost or kaolin and then liberated on treatment with a talk 
Using barium chloride as the neutral ealt the bees wee 
adsorbed in quantities prsoticaUy equivalent to the 
amount of add liberated. After boning with ooooestrated 
sulphuric add tat seven hour* to remove ail organio 
matter, and then washing out ail the add, the soil was 
still capable of liberating as much add from a (alt solution 
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as a foil whioh had only boon (ranted with N/20 ndphnrio 
told. Thin shows that in inch soils the adsorbing agent 
is probably a hydrated silicate and not organio matter. 

—W. H. P. 

Soils j Occurrence and nature of carbonised material in —. 
O. Sohreiner and B. El Brown. Bull. U.S. Dept. 
Agrio., Bureau of Soils, No. 90, Deo. 1912. 

The ooaner fractions of well disintegrated soil were 
subjected to elutriation first with mixtures of bromoform 
and oarbon tetrachloride and then with water, to separate 
and roughly fractionate the lighter organio material. 
This was separated by a process of mechanical assortment,' 
aided by the lens or microscope, into the following types: 
(1) plant material and (2) animal material, both of organ¬ 
ised structure, (3) charcoal particles, (4) lignite particles, 
(5) ooal particles, and (8) other materials some of whioh 
suggest intermediate formations. All these typos pro¬ 
bably exist in finer subdivision in the finer fractions of the 
•oil. The ooal and charcoal types in particular were found 
in all kinds of soil, in ordinary subsoils and in samples col¬ 
lected at depths of 15 to BO feet below the snrfaoe. A 
relatively large fraotion of soil organic matter may 
consist of those resistant forma, which would become avail¬ 
able only with extreme slowness. An analytical method 
depending on graded or moderated oxidation which 
would give some indication of the availability of the organic 
matter is desirable. The wide ooourrenoc and the charac¬ 
teristic appearance and nature of the various particles 
suggest their actual formation in the soil to some extent. 

-W. H. P. 

Boilt; Action of manganeie in -. J. J. Skinner, M. X. 

Sullivan, J. H. Beattie, F. R. Reid, and H. Winokelmann. 
Bull. U.S. Dept. Agrio., Bureau of Soils, No. 42, Apr. 3, 
1914. 

In pot experiments with wheat in a poor soil, manganese 
salts in the proportion of 6 to 60 parts per million had a 
stimulating effect, larger quantities being often injurious. 
In a good soil no stimulating effeot was observed. Wheat 
was also grown in aqueous extraots of the soils and the 
oxidising power of the roots tested by adding aloin 
solution in the last two days of growth, the extent of the 
ohauge from pale yellow to red boing measured oolori- 
metnoally. The manganese always improved the oxidising 
power of the roots. In extracts from poor soils this led to 
increased growth, and in some oases to the removal of 
harmful organic compounds which probably were the cause 
of retarded oxidation in the untreated extraots. In 
extracts from good soils the stimulated oxidation appoared 
to be exoessive, and the growth was consequently dimin¬ 
ished. In a five-year field test on a silty clay loam soil of 
acid character, 60 lb. of manganese sulphate per acre had 
a harmful effect on wheat, rye, maize, oowpeas, and pota¬ 
toes, and decreased the already low oxidising power of the 
soil. The catalytic power of the soil as measured by the 
rate of decomposition of hydrogen peroxide was only 
slightly if at all increased. These effects may bo due to the 
acid character of the soil, and treatment with manganese 
salts is not suitable for a soil of such a nature which is in 
need of liming.—W. H. P. 

Bacterial action in ooile at a function of food concentration 
and of insoluble organic matter. 0. Rahn. Zentr. Bakt. 
u. Parasitenk., II. Abt., 1913, 88, 484—494. Expt. 
Stat. Reoord, U.8. Dept. Agrio., 1914, 80, 217—219. 
Fbok experiments with sand of different degrees of fineness, 
it was concluded that bacterial nativity m soils depends 
upon the size of grain, water content, and concentration 
of nutrient substances. In the decomposition of peptone 
by Bac. myc oidtt the final reaction product was always the 
same for a given concentration of nutrient material, only 
the speed of decomposition varying with the size of grain 
and water-content of the soil: in other cases both the speed 
of decomposition and the final product were affected by the 
last-named factors. In relatively dry soils, spongy 
organic substances, such as oelltdoae, had a dehydrating 
effect and diminished bacterial action, but in wet soils 
promoted ventilation and hence increased 8 m 
ty of aerobic bacteria.— A. S. 


Partially eleriiited toile ; Growth of plants in-. E. J. 

Russell and F. R. Petherbridge. J. Agrio. Soi., 1918, 
8,248-287. 

The growth of plants in partially sterilised soils showed 
the following important differences from that in untreated 
soils. Germination was generally retarded, but occasion¬ 
ally there was a partial acceleration affecting some of the 
seeds only. There was generally an acceleration in growth 
u p to the appearance of the third or fourth leaf, but some 
times, especially in soils heated to 100 s C., a marked 
retardation. The retardation was on the whole more 
frequent during dull winter days than in brighter weather 
and was accompanied by a dark leaf colour, and either 
a purple pigment or a tendency for the leaves to curl 
downwards, the whole suggesting an attempt on the 
part of the plant to reduoe assimilation. Later on the 
pigment disappeared and the curling ceased. Growth 
oeoame rapid and proportional to the plant food present. 
Plants grown in soils heated to 100 s C. showed a very 
remarkable fibrous root development and had larger 
leaves of deeper oolour, stouter stems and shorter inter- 
nodes. They flowered earlier and more abundantly and 
their dry matter contained a larger percentage of nitrogen 
and sometimes of phosphoric acid. The roots and stems 
gave up their mineral food constituents more completely 
to the fruit. Plants grown on soils heated to 55 s C. or 
treated with volatile antiseptics showed fewer of these 
effoots. There was only rarely retardation in seedling 
growth, but usually an acceleration, sometimes a rapid one, 
followed by steady growth. No speoial root development 
or shortening of internodes oocurred but thore was a 
marked improvement in the percentage of nitrogen and 
phosphates in the dry matter, and in the translocation of 
these materials to the fruit. The principal chemical 
difference was that in partially sterilised soils ammonia 
accumulated and nitrates were absent. The aqueous 
extract of the partially sterilised soil was much richer in 
nitrogen than that of untreated Boils. Soils heated to 
100 s C. contained decomposition products which dissolved 
in water to a brown solution. Some of these produots 
proved specially suited for the nutrition of oertain moulds. 

—W. H. P. 

Experiments on the rate of nitrification. Beesley. See 
XIXb. 

Patents. 

Superphosphate ; Apparatus for use in the manufacture of 

-. Q. H. Lynen, Passaic, N.J. U.S. Pat. 1,093,141, 

April 14, 1914. 

A movable platform is introduced into the superphosphate 
chamber ana engages adjustable walls therein, so as to form 
a receptacle for the material to be removed. Means are 
provided for subsequently withdrawing the walls and 
passing the platform beneath an unloading devioe outside 
the chamber.—F. Sodn, 

Fertiliser from eiliciout, potassium-bearing rocles and 
minerals containing phosphoric acid; Process of producing 

a -. Chem. Fabr. Rhonania and A. Messersohmitt. 

First Addition, dated Oot. 14,1913, to Fr. Pat. 482,367, 
Aug. 13, 1913 (this J., 1914, 327). 

The lime used as described in the chief patent (ioc. cit.) 
may with advantage be partly replaced by alkali, e.g. 
sodium carbonate, and the process may be oarried out in 
two stages, the silioious rock (e.g. leucite) being calcined 
with 30 par cent, of lime, and the resulting double silioate 
of lime and potassium finely pulverised and heated with 
the ground phosphatio mineral to inoipient fusion. The 
use of 6 to 10 per cent, of sodium carbonate facilitates the 
progress of the reaction.—E. W. L. 

Fertilisers obtained by means of chemical reactions and 
compounds, far use either as simple fertilisers, or, in 
admixture, as complete manures. E. T. Anchor. Fr. 
Pat. 464,286, Oct. 8,1913. 

Ah aqueous solution of 200 kilos, of ferrous sulphate is 
added gradually, with constant stirring, to milk of lime 
containing 100 kilos, of lims. The mixture is allowed to 
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stand for several boon, the water run ofl through a coal 
duet filter, and the sediment washed twice with water, 
and then spread cut on earthenware trays, dried in an 
oven at 90" C. or more, and granulated. Copper sulphate 
and other metallic salts oapable of decomposition by 
alkalis may be used in place ol iron sulphate; and nitro¬ 
genous, phosphatic, potash and gypsum fertilisers may 
be added to the residue after filtering. The fertilisers are 
quite harmless to vegetable life, and sot not only as 
fertilisers but as remedies in chlorosis and other plant 
diseases.—E. W. L. 

xvn.—-SUGARS; STARCHES; GUMS. 

Mobutu; Extraction 0 / tugar from cant ——, and the 
elimination of the reducing tugart by fermentation. 

L. Pellet. Intern. Sugar J., 1913,15,222. 

To remove reduoing sugars from cane molasses, and thus 
cause the crystallisation of a greater amount of sucrose 
than would otherwise be possible, the author recommends 
diluting the molasses to 20° Brix, and inooulatmg with a 
yeast. which ferments the reducing sugars but not the 
suorose. After fermentation at 30°—34° C., the mixture 
is distilled, the alcohol collected, and the extraction of 
the suorose in the residue effected as in the case of beetroot 
molasses.—J. P. 0. 

Dextrou; Action of ammoniacal copper hydroxide on ——. 

A. Windaus and A. Ullrioh. Z. physiol. Chem., 1914, 
90,366—368. 

Dextrose, which yields 4-methylimidaxole when treated 
with certain metallic hydroxides and ammonia (this J., 
1905,516), yields imidazole-4-carboxylio acid when treated 
with ammoniacal coppor hydroxide.—L. E. 

Carbohydratet and related mbtlancet; Oxidation of — by 
meant of potatsium persulphate. J. K. Wood and 
N. Walker. Chem. 80 c. Trans., 1914,106, 1.31—1140. 
Aldoses are almost quantitatively oxidised by potassium 
persulphate in the cold, the prooess being groatW accele- 
rated by small quantities of silver sulphate. Galactose, 
arabinoae, and xylose are oxidised at about the same rate, 
dextrose and polyhydrio aloohols more slowly, whilst 
ketoses and disaooharides are attacked somewhat more 
rapidly than the aldoses.—G. F. M. 

Honey; Determination of eulphur in ** oth " 

material! containing much tugar. F. E^Nottbohm ard 
H. Weinhausen. Z. Unters. Nahr. Genussm., 1914, 
27,581—587. 

In the determination of total sulphur in sooh substances 
as honey, fruit syrups and wines, oorrect result* are 
obtained^by treating 20 grms. of the sample m a Kjddahl 
fluk with 0-2 gnh. of magnesium carbonate and 60 0 . 0 . 
of nitrio acid ; whon the preliminary violent action is 
over, the flask it heated over a spirit flame and Quantities 
of nitrio acid are added from tune to tune until nitrouB 
vases oease to be evolved. The solution u then trane- 
ferred to a basin, evaporated on a water-bath, the remain- 
ing nitrio aoid removed by repeated cvapOTationjith 
hydroohlorio acid, and the sulphuno aoid determined in 
the usual way.—W. P. 8 . 

Gum and gelatin; Bevtrsibk transformation of—from 

a® 

Zeita, 1914, 14, 210. 

Iv alcohol be added gradually to a 2 per oent. aqueous 
soiution of gum or gelatin, the solution becomes opstanent 
mdtbratoWd. The opalescent solutions, provided the 
i^hofoontent does not^xTSdcert^ tote «ve^ 
stable and have properties resembling thoa® of 
colloids, the viscosity, for example, being 
,, , ,1 iL-i .1 fuinpous alcohol of similar ooncentra- 

solution, become clear 
^ 2 “ SfaS cold and the gelatin Ration 
The ooUoidal prttioies in 3ie 
SuttaTbL* • negative electric charge. Solutions ol 


•odium, potassium, barium or ferric chlorides, potassium 
chromate, copper, ammonium, or ferric sulphates, hydro¬ 
chloric, nitric, or sulphuric acids, or potassium hydroxide 
precipitate the gum, whilst mercurio chloride renders the 
solution dear. The gelatin solution is coagulated by 
merourio or ferric omorides, or oopper sulphate, and 
rendered clear by sodium, potassium, or barium oWondes, 
potassium chromate, ammonium or ferric sulphates, nitric 
or sulphuric acids, or potass ium hydroxide. The coagumm 
produced in the gum solution is, in most oases, soluble in 
oold water, but that produoed by potasshm ohromate or 
ferrio chloride is insoluble both in oold and hot watm. 
The gelatin coagulum is soluble in hot water and has the 
properties of an emulsion-colloid.—A. S. 

Dibemoylglucoxylon : a natural betuoyl derivative qfo new 
dieaccharide. Power and Salway. Su XX. 

Patents. 

Sugan [from tawdutt] ; Process of f^ucijig/erewafaMs 
_ .F. E. Gallagher, Troy, N.Y., and H. 8. Mork. 
Allston, Mass. Eng. Pat. 14,938, June 28, 1918. 
Under Int. Conv., July 15,1912. 

Liokocellolosb, e.g., sawdust, is heated with chlorine 
water (containing ohlorine equivalent to fr2 per cent of 
the dry sawdust) or with a mixture of nitoo and hydro- 
chlorio aoids (in quantities equivalent to 1-13 and 
per cent, respectively of the dry sawdust) for say 30 
minutes at a pressure of 135 lb. Or the sawdust is treated 
with ohlorine at the ordinary temperature for several 
hours and then, without removal of the ohlorine, heated 
with dilute mineral aoid, e.g., sulphuno aoid m quantity 
equivalent to 1 per oent. of the dry sawdust.—L.E. 

Procut for obtaining trehalose and a vegetable aoid. Ger. 
Pat. 271,789. Su XX. 

XVIIL—FERMENTATION INDUSTRIES. 

Invertaie; Athern^dabkformof—.O . Durieux. 

Bull. Soo. Chun. Belg., 1914, 28, 99 1 U 1 . 

When an extraot of yeast was boiled the whole 1 of tbe 
invertase was not killed, the filtered *olutio?being stiU 
active. At 80° C. the enzyme was. 
nrecioitated with the ooagulable proteins, and the filtered 
rotation wu inactive. Some of the invertase v^. how- 
ever, stiU undeetroyed, and preeent in ‘ h ® 
fw by treating this with boiling water, the enxjrne waa 
restored to the liquid, and after filtration the latter wai 
active.—G. F. M. 

Invertaee action ;Revcrsibility 

Bohenski. Biochem. Zeits., 1914,61,440— 
Following the lines of experiments carried out by Kohl 
fsesfthis J., 1908, 825) the author studied the oouMe ol 
Version Sf -ueroro by ta 


ilusive evidence iw «««>■j'“ w **^**~ 

preparations are aUowed to Mt lw^^o^ jromeltoro) 

££’ sy nth«iX&‘o“ ofmUt-e wU is prttant 
in some inverted preparations.—J. H. L. 
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aoid (fee. tit.) are probably due to autofermentation of 
the yeast, stimulated by the preeenoe of tire acid.—J. H. L. 

Amylo-process of fermentation. 0. Grove. J. Inst. Brew., 
1914, 20, 248—261. 

The amylo process, irhioh is used in many of the largeat 
distilleries of France, Italy and Spain, ia characterised by 
the uae of mould fungi inatead of malt for the saocharifioa- 
tion of the ataroh ana by the rigoroua application of pure 
culture methods on a large aoale. The organiama employed, 
originally iaolated from “ Chinese yeast," belong to the 

ra ^fu«>r and Mweoput. The moat satiafaotory one, 
near, converts starch into dextrose and also slowly 
ferments the latter, but in praotioe a special yeast (aee- 
Will, this J., 1913, 1123) is added to effeot fermentation. 
During saccharification the mould is kept submerged in 
the liquid, otherwise sporulation oocurs, aooompamed by 
oxidation of starch. In submerged cultures of the 
mould, sections of the filaments become detaohed in the 
form of oval cells (gemmte) which germinate more rapidly 
than the true spores, so that when a very rapid sacohanfioa- 
tion ia required the mash ia treated with a “ bub ” of the 
mould instead of the spore oulture usually employed. 
Tho principal raw materials of the amylo-prooees are rice, 
maize, manioc, dari, millet and potatoes. The method of 
working maize is given in detail. The staroh has first to 
be liquefied as completely as possible For this purpose the 
muse is coarsely ground and agitated for 1 hour with two 
parts of water containing hydrochloric acid (usually 6—8 
litres of concentrated acid per 1000 kilos, of maize), and 
then introduced into the first of two oookers, in which 
tho pressure is raised to 60 lb. per sq. in. in 15—20 mins, 
and maintained for 15—30 mins, whilst a small quantity of 
steam iB allowed to blow off in order to keep the mash in 
agitation. From the first cooker the material is 
blown into a second similar one tho inlet to whioh is some¬ 
what constricted so as to cause disintegration of the solid 
particles by sudden expansion (op. Boidin, Eng. Pat. 19,633 
of 1907, this J., 1908, 586). The pressure in the second 
cooker is kept at 30 lb. per sq, in. for 20—30 mins, and 
then tho mash is blown into the fermentation vat. This 
is a vertical, air-tight cylinder with dome-shaped ends. Tho 
usual capacity is 1000 hi. (22,000ga)ls.) corresponding to a 
mash of 20—25 torn of maize. The contents are cooled to 
40° C. by running water over the outside of the vessel 
(10—12 hours) and a ourrent of sterilised air is passed 
upwards through the mash all the time. A pure spore 
culture of tho mould, grown on moistened rice, is then 
introduced, rigorous precautions being taken to avoid 
infection of the mash with foreign organisms. During the 
first 21 hours, the temperature falls to 36-5° C., the sp. gr. 
of the filtered mash does not change, and no sugar is 
formed. After a further interval of 8hours, a pure culture 
of the yeast is introduced ; if added at an easier stage it 
hampers the development of the mould. Vigorous 
fermentation sets in after 24 hours and the air ourrent oan 
be stopped. Fifty-three hours after inoculation with the 
mould, the quantity of sugar present is at its maximum, 
about 11'4 per cent., and afterwards it falls rapidly, and 
tbe process is complete within 4 days from inoculation. 
The final gravity of the filtered mash is about 1,000, 
the (apparent) reduoing sugar is 0-3 per cent., the aoidity 
0-6 grm. jper litre, and the mash gives no blue colouration 
with iodine. It is possible to work more quickly by 
saccharifying bv means of a “ bub ” of tho mould, 1 J 10 
of the volume of the total mash, and made in a similar but 
smaller air-tight vessel. When manioc and potatoes are 
employed, malt is used instead of hydrochloric aoid, to 
assist liquefaotion of the staroh. Potatoes are first ground 
to a fine mass, warmed to 65° C., mixed with crushed 
malt and water, stirred and warmed to 70°—75° C. for 
IS mins., and then transferred to the cooker. Powdered 
manioc, mixed with 3 parts of water, is similarly treated 
with malt. No saoohanfioation should take place, because 
the sugar would be caramelised in the oooker. The yield of 
alcohol obtained by the amylo-prooess is considerably 
higher than by other methods, for no dextrine are left 
unfermented and tho fomentation is pure. The alcohol 
produced contains less foreahota and tailings and much 
Isas fusel oil than that obtained by non-aseptic fermenta¬ 
tion, After the distillation of toe fermented mash, the 


residue is filtered hot and the draff pressed and dried; the 
pressed cakes oontain 20 per oent. of oil whioh is extracted 
with petroleum spirit and the dried residue is sold as cattle 
food A sample of this residue contained water 8-53, oil 
2-96, albuminoids (N X 6-25) 47-5, cellulose 8-27, extractive 
bodies 30-44 and salts 2-30 per oent. The amylo process is 
particularly suited for use in hot climates. Its use in this 
country is at present prohibited by the Exoise Authorities. 

—J. H. L. 

Beer; Bate of fermentation of priming eolutione when 

added to -. J. L. Baker and fi. F. E. Holton. J. 

Inst. Brew., 1914, 20, 241—247. 

Priming may have two distinot objeots, viz., to impart 
sweetness and palate-fulness to running beers, ana to 
induco and augment rapid conditioning. The materials 
most frequently used are eano sugar (oandy), invert sugar, 
and dextrinouf syrups prepared by the action of aoids 
on starch. The effect of priming on running beers ia 
more or less transitory, for the added sugar really brings 
about a continuance of the primary fermentation over a 
period which depends on a number of faotors including 
treatment of tho beer in the cellar. The authors’ experi¬ 
ments indicate that oane sugar primings, added in the 
customary amounts, are completely inverted within 
24 hours, and, contrary to the generally accepted view, 
are fermented at substantially the same rate as invert 
sugar primings. If beer in barrels is well mixed with 
priming solution, and the barrels are then shived up, 
rolled well and left for some time (e.g., 16 hours) before the 
shives are out out, about 40—75 per oont. of the added sugar 
is fermented within seven days ; but if, after tho priming 
has been well mixed in, the barrels are not shivea up or 
rolled, praotioally no fermentation occurs for the first 
2 nr 3 days, and the amount of sugar fermented at the 
ond of five days is small, e.g., 9 per cent, of that added. 

—J. H. L. 

CoUoide in beers; Determination of -. R. Marc. 

KoUoid-Zeits., 1914, 14, 181—186. 

This method described (see page 584) for the deter¬ 
mination of oolloids in effluents, may also be applied to 
the examination of beers, tho sample being diluted with 
111 times its quantity of water and 20 c.c. shaken with 
10 grms. of finely powdered barium sulphate. The 
difference between tho refraction before and after this 
treatment as ascertained in a Zeiss interferometer is a 
measure of the colloid content. Palo beets were found to 
contain a smaller quantity of colloids than dark beers, but 
when referred to the total dry solids of the beer, the colloid 
eontent was fairly constant at about 7-2 per oent. Of the 
oolloids present in beer, starch and albumin are adsorbed 
more readily than dextrin, and by using 10 c.c. of the diluted 
beer and only 1 grm. of barium sulphate, selective adsorp¬ 
tion was effected, the colloid content indicated (referred to 
the total dry solids) ranging, in six different beers, from 
2-55 to 4-6 per cent. By repeated treatment with a 
relatively small quantity of adsorbent, fractional adsorp¬ 
tion of the oollotdal constituents could be efieoted and 
the results would give some indications of the character of 
the oolloids present in a given sample of beer.—A. 8. 

Yeast; Beer—, a valuable fodder. F. Ddnhoff. Z. 

Spirituaind., 1914, 87, 263—269. 

By boiling pressed beer yeast for a few hours in a steam- 
heated, double-bottomed copper, a liquid and perfectly 
stable product is obtained whioh forms a valuable adjunct 
to swine fodder. The prioe at which the product oan be 
sold (M. 4 per 100 kilos., or 2s. per ewt.) appears to render 
the prooees practicable even in small breweries.—L. E. 

drape must; Nitrogenous matter of -, R. MaroiUe. 

Comptes rend., 1914, 158, 1199—1201. (See this J., 
1913, 647.) 

Thi fermentation of musts that have been freed from 
volatile nitrogenous matter is not always abnormally slow. 
The volatile nitrogen always disappears almost completely 
during fermentation, and the yeast often utilises a consider- 
able proportion of the organio nitrogen, a proportion which 
is much diminished by addition of ammonia to tbe most. 
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Bio ripening of the grapes is aooompanied by a deoreose 
™ the volatile and organic nitrogen in the nnt.—L 1C. 


of the volatile and organic nitrogen in the moat.—L. E, 

Aipmillue riper (SterigmatocyHi* nigra F. Tgk) ,- Value 
of anc for the growth of -in deep medio. M. JaviUier. 

m2 P M7 I wa') 1914, m ’ 1216-1219 ' fSee th “ J > 

Immi’t statement that tine does not accelerate the 

S owth of AepergiUu* n igtr in media of each depth that 
e ratio, volume of liquid: free surface, exceeds 2, is 
inoorreot. The catelytio aotion is as well marked in 
deep as in shallow media.—L. E. 

Determination of sulphur in honey and other materials 
eoriririiw much sugar. Nottbohm and Weinhausen. 

Patents. 

Alcoholic beverage* 1 Method of, and apparatus for treating 

and bottling beer, cider, iparltling unties, and other -. 

D. E. Bobbins, Sidley, Sussex. Eng. Pat. 8420, April 9. 
1913. 

The liquor, immediately beforo chilling and bottling, is 
allowed to undergo “ Dottle fermentation ” in a large 
chamber which oan be hermetically closed. It is withdrawn 
through outlet pipes of small diameter leading from the 
floor of the chamber. To prevent solid matter deposited 
during the fermentation from passing into the outlet pipes, 
a tray is supported a little above the floor of the chamber 
and over the outlet pipes, and a flange or a raised portion is 
provided on tho floor of the chamber, around the outlet 
pipes, and within the area oovered by the tray, the outlet 
pipes being oonneoted with this raised portion.—L. E. 

Brewing apparatus. C. B. Davis, New York. U.S. Pot. 
1,094,069, April 21, 1914. 

As apparatus for use in the brewing industry for separating 
liquids from solids, comprises a sieve and a number of 
hinged plates whioh can be moved into oontaot with tho 
underside of the sieve so as to Beal the perforations.—L. E. 

Math-filter for the reparation of beer wort from grain*. 

C. Rath. Ger. Pat. 271,200, Sept. 10, 1912. 

The mash-filter consists of a series of closed chambers 
separated from one another only by filter-clotl» and 
assembled in a closed casing in the manner of a filter- 
press. The mash enters the filter-chambers from a 
common inlet pipe and the wort passee through the filter- 
oloths into the adjacent chambers and flows away through 
passages provided for the purpose. Water is then 
intioauoea into the empty ohiunbers on one side of the 
filter-ehambers, and percolates through the press-cake 
into the chambers on the opposite side, whence it flows 
away to a reoeptaole.—A. S. 


-FOODS. 


Vinegar; Apparatus for the manufacture of -. A. 

Menegault, Aroueel, Trance. Eng. Pat. 27,260, Nov 26, 
1913. 

The aoetifying vats are barrel-shaped, and a hoop on 
the bulge of each vat has 4 spiral grooves in which an 
endless rope makes 3 turns, the rope passing round each 
vat in succession. A drum, mounted on a shaft operated 
by an eieotric motor, and having oppositely dinoted 
spiral grooves at the ends, winds the rope. In each vat 
is a mercury thermometer; when the temperature rises, say 
to 37° C., the mercury closes the electric oircuit, the motor 
is started, and the vats rotate; or rotation at definite 
intervals may be insured by an eleotrio dock provided, 
at various points, with tappets which make contact with 
the hand and dose the oircuit.—L. E. 

Producing fermentable tugar* [from sawdust]. Eng. Pat. 
14,938. Bee XVljL 

Proeetefortreatingpotatoe*. Eng. Fat. 17,614. BttXIXe- 


Flour | Decreet of the quantity of gluten in -■. J. A.F. 

Balland. Comptes tend., 1914, 168, 1103—1106. 

I* the period 1869 to 1880, the avenge quantity of moist 
gluten yidded by flours was 29-1 per cent, (or 9-7 peroent. of 


< per oenc. me decrease does not appear to be 
due solejy to degenemtioh of the wheat caused by intensive 
cultivation, but more probably to alterations in the 
pulling processes and to the treatment (bleaching, moisten¬ 
ing, etc. ) to whioh the flour is subjected subsequently. 

Bard; Detection of beef and mutton fat* in — by Bbmer’e 

method. H. Sprinkmeyer and A. Diedrioha. Z. Unters. 

Nahr. Genusam., 1914, 87, 671—681. 

Amuoatioh of Bdmer’s method (this J., 1914, 38, 323) 
to numerous samples of genuine lard, beef and mutton 
fats, and mixtures of the same, yidded results showing that 
the method is capable of detecting the prasenoe of 10 per 
oent., and in many cases 6 per cent., of beef or mutton 
fat in lard. Lards rendered by the authors yielded a 
difference value of 4-4° to 7-4° (i.e., the difference between 
the m.pts. of the least soluble glycerides and those of the 
corresponding fatty acids), whilst the value Mg-f-2d 
(m.pt. of the glyceridetwice the difference value) varied 
from 73-1 to 76-6. In the oaae of beef and mutton fata 
the difference value lay between 0-8 and 1-2 and the valne 
Mg+2d between 66-2 and 67-3. With mixtures oontaining 
from 6 to 10 per bent, of beef fat the value Mg+2d was 
always below 72 and in the greater number of eases below 
70. The presence of hydrogenated (hardened) fats in lard 
affects tho value Mg-f 2d to about the same extent as does 
the presenoe of boef fat.—W. P. 8. 

Alum in food*; Use of -. Report of Jtemeen Board, 

Oil, Paint, and Drug Rep., May 4, 1914. [T.R.] 

The United States Department of Agriculture has issued 
a bulletin announcement of the final decision by ths 
Romsen Referee Board on tho general subjeot of alum 
in foods. The conclusions of the Board are summed up 
as follows :— 

Aluminium compounds when used in the form of 
baking powders in foods have not been found to affect 
injuriously the nutritive value of such foods, nor in small 
quantities, have they been found injurious to health. The 
same holds true for the amount of aluminium whioh may be 
included in the ordinary consumption of aluminium baking 
powders furnishing up to 160 mgrms. of aluminium daily. 
Aluminium compounds when added to foods, in the form 
of baking powders, in large quantities, up to 200 mgrms. 
or more per day, may provoke mild catharsis and in very 
large quantities usually provoke catharsis, due to the 
sodium sulphate whioh results from the reaction. The 
aluminium itself has not been found injurious to health, 
beyond the production of occasional colic when very large 
amounts have been ingested. When mixed or packed with a 
food, the quality or strength of the food has not been found 
to be thereby reduced, lowered or injuriously affected. 

Beer yeatt, a valuable fodder. Ddnhoff. Set XV1U. 

Pateets. 


Potatoe*: Proem for treating -. E. Enders, Breslau, 

Germany. Eng. Fat. 17,614, July 31, 1913. 

The potatoes, which are first peeled if the product is for 
human consumption, arc cut up or mashed to palp, treated 
with a small quantity of water if necessary, and freed from 
most of the juice by pressure or in any other suitable 
manner. The residue ij boiled or steamed with or without 
addition of water, and finally dried at 80°—110° G. The 
juice is saocharified, fermented and distilled, aioohol and 
a liquid cattle food being obtained.—L E. 

Food compontion for loch. A. D. Utile, Boston, Mass., 
Assignor to Standard Aioohol do.. New York. U.S. 
POt 1,092,221, April 7, 1914. 

Substances containing oeBaloee are treated with a 
hydrolysing agent containing chlorine under conditions 
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suitable to the formation of augan; the hydrolysing agent 
ia then converted into sodium chloride and exoeae of 
moisture is removed from the mass.—W. P. S. 


Milk and other liquids '; Treating —. 0. M. 8. Tait, 
Washington, D.C. U.S. Pat. 1,094,380, April 21,1914. 
Tex bottles, in which the milk is to be pasteurised, are 
first washed and scalded, and, whilst still above 130° 7. 
(64*4° C.), the unpasteurised milk, preheated to about 
130° to 160” F. (64*4°—67*8” 0.), is added, the beating 
being continued at about 130“ to 140° F. (54-4“—80“ C.) to 
complete the pasteurisation.—B. N. 


Milk ; Artificial -and process and apparatus Jar 

malting the same. G. Bigler, Kolossvar, Hungary. 
Eng. Pat. 18,382, Aug. 13, 1913. Under Int. Conv., 
Oot. 29, 1912. 

8xx Fr. Pat. 461,131 of 1913 this J., 1914, 216.—T. F. B. 


of hydrolytio and nitrifying organisms from a secondary 
contaot bed for sewage treatment. The solutions were 
protected from contamination, frequently shaken and 
aerated, and periodic determinations of ‘'ammoniacal,’' 
“nitrous” and “nitrio” nitrogen made. Trithiourea 
and aniline sulphate were not nitrified, the latter beooming 
converted into ammonia. Asparagine was apparently 
immediately hydrolysed chemically, half of its nitrogen 
being liberated as ammonia. From this point, however, 
as in the other substances examined, urea, uric acid, 
glycine, methylamine sulphate, aoetamide, ammonium 
oxalate and ammonium sulphate, its nitrification pursued 
the normal course. All nitrified at about the same rate, 
the curve being of the type shown in the figure. Not more 
than 95 per oent. of the original nitrogen was recovered 
as nitrate in any case, the loss being due to aeration and 
interaction between ammonia and nitrous acid. In the 
cases of ammonium oxalate and ammonium sulphate, 
where all the nitrogen should have been found as ammo¬ 
niacal, nitrous or nitric, a remarkable temporary deficiency 
(ae much as 40 per cent.) was found in the middle of the 
period, suggesting that there are other stages besides the 
ones named in the nitrification of ammonium compounds. 

—W. H. P. 


XIXb.—WATER PURIFICATION; SANITATION. 

Hardneet of waters; Determination of -. - by the methods 

of Wartha-Pfeifer and Blather. J. Zink and F. Hollandt. 
Z. angew. tihem., 1914, 27, 236—237. 

Is the Wartha-Pfeifer method (compare Procter, this J., 
1904, 8) the alkaline earths are precipitated from the hot 
neutral solution by a mixture of equal parts of sodium 
carbonate and hydroxide, and the excess of the reagent 
titrated baek by means of aoid. Lunge modified the 
method by acidifying the water, boiling, neutralising in 
presenoe of methyl orange, preoipitating with the soda 
mixture, making up to a known volume, filtering and 
titrating back the unconverted alkali in an aliquot part 
of the nitrate. The authors have found in a long series 
of waters which they examined by the Wartha-Pfeifer 
method, that 92 per cent, of the results fell within a 
maximum error of 1-06 German degrees of hardness as 
compared with the gravimetric method, and in another 
series within 0-56 degree. They found also that Lunge's 
modification possessed more faults than the original and 

f ive no better results. They conclude that the Wartha- 
feifer method is suitable for exaot work but not for a 
routine method.—J. H. J. 


Nitrification; Experiments on the rate of -. B. M. 

Beesley. Chem. Soo. Trans., 1914,106, 1014—1024. 
Solutions containing 100 mgrms. of combined nitrogen 
in 600 c.c., together with the necessary inorganic Balts were 
sterilised and then inooulated with 1 o.c. of an infusion 


Colloids in effluents; Simple method for the determination 

of -, and the use of the liquid-interferometer in the 

examination of water. R. Marc and K. Sack. Kolloid- 
chem. Beihefte, 1914, 5, 375—410. 

An account of further work on the application of the 
interferometer to the examination of waters and effluents 
(see this J., 1912, 559). To determine colloids in effluents, 
20 grms. of the latter are shaken for half an hour with 
10 grms. of an insoluble substance, preferably carefully 
purified barium sulphate, in the form of a fine crystalline 
powder, and, after separating the insoluble matter, the 
clear solution and the original effluent are examined in 
the interferometer; the deorease in the refraction is 
proportional to the quantity of colloids in the effluent. By 
determining the permanganate consumption (due to the 
organio colloids) before and after shaking with barium 
sulphate, indications as to the relative quantities of 
organic and inorganic colloids can be obtained. Experi¬ 
ments of this kind showed that in most purification 
processes, especially in filtration through soil, the organic 
colloids are rapidly removed, whilst the inorganio colloids 
remain unaffected. 

The determination of the refraction by means of the 
interferometer may also be used in plaoe of, or as an 
adjunct to, the determination of the total soluble matter 
in water analysis. For waters of similar kind and origin 
the quotient of the refraction and dry residue is practically 
constant: with waters of different kinds this quotient 
is higher the lower the quality of the water.—A. 8. 

Water and its purification for tannery purposes. Corin. 

See XV. 



Colorimetric method for detecting and determining nitrates 
and nitrites. Letts and Bea. See XXIII. 


Patents. 

Water; Means for srftening -. G. Buohner, Miinohen, 

Germany. Eng. Pat 22,647, Oct. 7,1913. 

The water is treated with a mixture of disodium phosphate 
and borax, to which may be added alkalis, alkaline earths 
or their oarbonates or phosphates, magnesium or aluminium 
carbonates or phosphates, or organio adds.—W. P. 8. 

Water; Sterilisation of - by means of bromine. S£. 

Biegel. Qer. Pat. 272,271, April 30, 1913. 

Tex water is treated with hydroohlorio acid and with a 
solution of bromine in potassium bromide, and free add 
and bromine are subsequently removed by addition of 
the calculated quantity of sodium sulphide, sodium oar- 
bonate or other alkaline substsnoo. —A. 8. 
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Senate sludge and At like 
J. Bromct, F. Thorman, 

York* Eng. Pat. 7822, 

A slightly inclined, rotating oylinder is heated extern¬ 
ally by gases from a furnace and is provided internally 
with soraners, pegs, teeth and lifting plates so that the 
sludge, whilst passing through the oylinder, is brought 
into intimate contact with a current of hot air which is 
circulated continuously through the oylinder and a heater 
until it is saturated with moisture, wnen it is passed into 
the combustion chamber of the furnace. Two similar 
drying cylinders may be used in aerie*.—W. P. S. 


• Apparatus for drying - 

and H. C. Wood, Tadoaster, 
April 3, 1913. 


Sewage and other waste liquids; Apparatus for the treat . 

meat of -. T. K. Irwin, London. Eng. Pat. 

20,816, Sept. 16, 1913. 

Thu sewage is treated with preoipitants or neutralising 
agents, then delivered into a tank from the top of which 
it overflows and passes through a screen on to a filter. 
The liquid passing from the filter is aerated by means of 
a centrifugal machine and then passes through a screen 
on to a seoond filter. While in the first tank the liquid 
may be heated and the waste gases from the furnaoe 
supplying the heat may be employed for drying the sludge 
removed from the tanks and screens.— W. P. s. 


Waste liquids ; Method of separating foreign matter from 

-. W. Loebel, Leipzig, Germany. Eng. Pat. 

19,596, Aug. 29, 1913. 

The liquid is allowed to fall from a pipe on to a fiat plate, 
or sprayed or injected against vertical plates, or made 
to flow down a Berios of steps in order to separate air 
bubbles bom the suspended particles, and is then led into 
a settling tank.—W. P. S. 


Tanks for separating combustible liquids and solid matters 
from waste water. A. Ktitzer, Leipzig-Stfinz, Germany. 
Eng. Pat. 27,977, Deo. 4, 1913. 

A tank for separating oil, petrol, eto., from waste water, 
has a discharge pipe for the aqueous portion of the waste 
water, this pipe extending outside the tank from the bottom 
to a point near the top. Baffle-plates in the tank direct 
the lighter portions, such as oil, petrol, eto., towards the 
centre of the top of the tank where they overflow into a 
vertical oentral pipe; the latter passee through the bottom 
of the tank and its upper edge is just above the level of the 
water outlet. A bell, extending over nearly the whole 
width of the tank, is placed over the central pipe, and 
the waste water is admitted to the tank over the upper 
surfaoe of this bell. In a modified form of the tank, a 
receptacle for the oil, etc., is substituted for the central 
pipe.—W. P. S. 


Water; Process and apparatus for j rurifying natural 
—— by msoM of suntigh and artificial tight, A. Koch, 
Hannover-Iist, Germany. Eng, Pat. 9486. April 22, 
1913. Under lnt Conv., April 23, 1912. 

See Pr. Pat. 456,963 of 1913; Otis J., 1913,1083.—T.F.B. 


Water; Process and apparatus far purifying -, 

Maschinen- nnd Waggonbau-Fabriks Akt.-Ues., vorm. 
H. D. Sohmid, and KB. von Suoss, Vienna. Eng. Pat 
25,715, Nov. 10, 1913. Under lnt. Conv., Nov. 11, 
1912. 

See Ft. Pat 464,670 of 1913 j this J., 1914,500.—T. F. B. 


Sewage and refuse separator, B. Kaibel, Darmstadt 
Germany. U.S. Pat. 1,093,994, April 21,1914. 

See Fr. Pat. 456,425 of 1913 ; this J., 1913,1028.—T. F. B. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Peru balsam. K. Dieterioh. Ber. deuts. Pharm. Get., 1914, 
24, 226—232. (See also this J., 1914, 159.) 

When distilled in a current of steam, Peru balsam yielded 
about 5 per oent. of a thick yellowish oil having an odour 
like that of the original material (see following abstract). 
Volatile substances added as adulterant* can be detected 
in this way. A sample of balsam about 50 yean old 
showed normal values, though variations in some of the 
oolour reaotions were noticed. Irregularities in the 
preparation of a genuine balsam may also eauss abnormal 
oolour reaotions in the nitrio aoid and tone test*.—F. Shdn. 


Peru balsam ; Essential oil obtained by the steam distillation 

of -. A. W. Sortell. Ber. deuts, Pharm. Gas., 1914, 

24, 233-234. 

The oil (see preceding abstract) had the sp. gr. 1-0859 at 
17° C., saponifioation value 246-7, and [ajn "■+1-876°. 
After saponifying the oil had sp. gr. 1-002 and an—+4° at 
20° C. Benzyl aloohol and peruviol were found to be 
present in the saponified oil, the greater portion of whioh 
distilled at 98° C. at 16 mm. Benxoio and oinnamio acids 
were produced by the hydrolysis.—F. Shun. 


Disinfectant. F. Hoffmann-La Boehe and Co. Ger. Fat. 
271,732, Nov. 15, 1910. Addition to Ger. Pat. 263,332 
(see this J., 1913, 1028). 

The disinfectants consist of mixtures of soaps and halogen- 
ethylenes: the halogen compounds may be dissolved in 
soap solutions in presenoe of acetone, alcohol, or suitable 
•alt*, or the halogen-ethylene* may be mixed with solid 
or semi-solid soaps in presence of similar substanoes to 
render the product soluble in water.—T. F. B. 


Rose oil} Composition and adulteration of -. N. Petkow. 

Z. oflentL Chem., 1914, 20, 149-153. 

Owing to the use of artificial substanoes such as 
“ steareontene ” and “ oeril ” for adulterating rose oil their 
importation into Bulgaria has been forbidden. Tin 
oharaoters of genuine rose oil (six samples), a concrete 
prepared by extracting the flowers with light petroleum, 
ana specimens of artificial stearoptene and oeril an shown 
in the following table:— 



Eoee oil. 

Concrete. 

Stearoptene. 

Cerll. 

M. pt. 

SaponH. value . 

Add value . 

Eater value ... 

Eelactometer reading.... 

Iodine value. 

Optical rotation . 

Sp. gr. at 16* O. 

9-4—12-4 

1*1— 1*9 

8-8—10-9 

48°0—51*2 at 26 # C. 

170*0—1891 
—1*04° to —2*9* 
O*8686-MW01 

88-6 

M 

81*4 

62 at 60* 0. 
613 

88*6* C. 

66 

2*0 

8-5 

18 at 50 # 0. 

46 

10*8 

1*2 

0*1 

48 at 40* C. 

174-4 
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The corresponding figure* lor a number of adulterated 
oils are also given.—F. Beds. | 

Carbon tetrachloride; Use of— -Jot the extraction and deter¬ 
mination of the active principles of drugs and medicinal 
plants. G. Gori. Boll. Glim. Farm., 1913, S2, 891 ■•—896. 
Chera. Zentr.. 1914, 1, 1377—1378. 

At 20° C. 100 parts of carbon tetraohloride dissolve : 
caffeine 0*258 part, quinine 0*544, stiyohnine 0*220, brucine 
2*030, cooaine 31*942, atropine 1*760, morphine 0*025, 
codeine 2*940, papaverino 0*518, narcotine 1*040, and nar¬ 
ceine 0*002 part: theobromine is insoluble. In the deter¬ 
mination of caffeine in kola nut powder and green coffee; 
carbon tetrachloride gives results agreeing with those 
obtained by use of chloroform. In the analysis of the fluid 
extract of kola, the caffeine may first be determined by 
extraction with carbon tetrachloride, and then the theo¬ 
bromine by extracting the residue with chloroform.—A. S. 

Essential oils; Relative permanence of -. J. C. Umney. 

Perfum. and Essent. Oil Rec., 1914,5,99—100. 
Dkitnitk quantities of essential oils were put on blotting 
paper, which was then exposed to a free ourrent of air at 
about 15° C. For permanence of odour, the following 
oils stand out in the order given : patchouli, sandalwood, 
oinnamon leaf, cassia, Java citronella, origanum, thy/ne, 
neroli. With certain oils, for instanoo, anise, almond and 
ylang ylang oils, the character of the odour altered on 
exposure.-—!?. Shdn. 

Essential oils ; Determination of volatile acids in -. 

J. C. Umney. Perfum. and Essent. Oil Rec., 1914, 5, 
116—118. 

The apparatus consists of a 3-litre Jena glass flask for 
generating stoam, connected with a long-necked 150 c.c. 
Jena flask, an efficient splash head being fitted to the latter 
which leads to a vertical Davies’ oondenser delivering the 
distillate into a 500 c.c. conical flask. About 2 grms. 
of the oil are weighed into the small long-necked flask, 
16 c.c. of neutralised alcohol and a little phonolphthalein 
are added, the whole heated just to boiling on the steam 
bath and the acid number ascertained by titrating with 
JV/10 alooholio potassium hydroxide. 25 c.c. of N/ 2 
alcoholic potassium hydroxide (best prepared from 90—96 
per cent, alcohol distilled over potash) are then added, the 
whole boiled under a reflux apparatus for an hour, the 
excess of alkali neutralised witn N /2 sulphuric acid after 
the addition of 40 o.c. of water free from carbon dioxide, 
a few drops of N /2 alooholio potassium hydroxide added, 
the liquid evaporated on the water bath, and 10 c.c. jof 
dilute phosphoric acid (3*5 c.c. of 88 per oent. acid with 
100 c.c. of water) added. The distillation apparatus 
should be treated to a preliminary boiling of at least half 
an hour’s duration, and steam allowed to blow through the 
connecting tubes and condenser to remove carbon dioxide. 
The small flask is then connected up and heated by a small 
flame whilst the water in the large flask is kept boiling 
as rapidly as possible. The distillation is continued 
till 250 c.c. have been oollected, which should take about 
30 minutes. The free acid is determined in the distillate 
by means oiN /10 sodium hydroxide, using phenolphthalein 
as indicator. Satisfactory results can also be obtained by 
using the method of Gladding for the estimation of aoetio 
acid in caloium acetate (see this J., 1909, 467).—F. Shdk. 

Essential oils; Constituents of -. Separation and 

properties of the sesquiterpenes (gurjunene*) in East 
Indian copaiba oil; derivatives of the sesquiterpenes. 
F. W. Semmler and W. Jakubowicz. Ber., 1914, 47, 
1141—1153. (See also this J., 1914, 436.) 

A qbttdx gurjunene of sp. gr. 0*922 at 20° C., np—1*50737, 
and ao**—55° was oxidised by chromio acid dissolved in 
glacial aoetio aoid, the product washed with water and 
sodium carbonate solution and distilled. The fraction 
boiling between 118° and 150° C. at 10 mm. and with 
aj>aM-f-10° was again oxidised in the same way and 
fractionated. The fraction boding between 118® and 
140® C. at 10 nunj was oxidised farther with a cooled 


solution of permanganate in aoetone. After again 
fractionating and distilling over sodium, pure tricyolo- 
guriunene (oedrene type), C^Hm, was obtained. This 
boiled at 120°—123° C. at 13 mm., had the sp. gr. 0*9348, 
n D « 1 *50275 and a D *+74*5°. The higher boding fractions 
when treated with semi car bazide solution gave a semi- 
carbazone of m.pt. 237° C. The ketone, obtained 

therefrom by decomposing with phthalio anhydride had the 
b.pt. 163°—166°C. at 10 mm., m.pt. 43° C., sp. gr. 1*017 at 
20° C., n D ~l°52700, a D «+123° (see this J., 1910, 898). 
Reduction with sodium and alcohol gave gurjunene 
alcohol, C l5 H u O, m.pt. 104° C., b. pt. 155°-159 d C., 
sp. gr. 1*001, n D *l*51859, a D =+34°. Tncyclo- 

clihydrogurjunene (cedrene type), C,,H tef was obtained 
by reducing the sesquiterpene witn hydrogen in the 
presence of platinum. It had the b. pt. 120° C. at 8 mm., 
sp. gr. 0*9258, n D *1 49775, a D =—37*5°. The trioyolo- 
gurjunene was also obtained from the semicarbazone of 
m. pt. 237° C. by heating with sodium eihoxide in alcohol 
to 160° C. This sesquiterpene gave no colouration when 
the solution in glaoial aoetio aoid was treated with sodium 
nitrite solution and oonoentrated sulphuric aoid (Turner’s 
reaotion). The original crude gurjunene contained a 
large proportion of tricyolene-gurjunone (a-gurjunene), 
winch was separated after fraotionation and had the 
characters: b. pt. 114°—116° 0., sp. gr. 0-918 at 20° C., 
n u =l-5010, o D =—95°. This substanoe as well as the 
original crude sesquiterpene gave a violet colouration 
when tested by Turners reaction. When oxidised by 
moans of permanganate, an indifferent oxidation product 
was formed boiling between 165° and 180° C. at 12-6 mm. 
and with od= —69°. The orude sesquiterpene became 
dextro-rotatory after heating to 290° C. and only oombined 
with two atoms of hydrogen in the presence of platinum. 


Camphor dissolved in olive oil; Specific rotatory power of 

-. H. Malosse. Bull. Boo. Chim., 1914, 15. 

388—359. 

The values for the specifio rotatory power of oamphor when 
dissolved in olive oil at different concentrations are 
tabulated and shown in a curve-diagram. For solutions 
containing from 75 to 98 per cent, by weight of olive oil 
the results may be expressed bv the following formula, 
where c represents grmB. of camphor in 100 o.c. of solution, 
pa=grms. of oamphor and q— grms. of oil in 100 grms of, 
solution:— 

[*]>„" = 67-e - 0-53399c + 0-028H4C* - 0 0005023cq* 

[.]>.* =67-9—0-4894p + 0-02S805p*—0-0003867p* 

[.]'„• = ] 89-89 + 7'8294q—<H)92205q* + 0003807* 

—A. S. 


Dibenzoylglucoxylose: a natural benzoyl derivative of 
a new disaccharide . F. B. Power and A. H. Salway. 
Chem. Boo. Trans., 1914,105, 1062—1069. 

The bitter taste of the leaves and stems of the 
Australian shrub, Daviesia latifoUa, R.Br., is due to the 
presence of considerable quantities of a crystalline dibeniovl 
derivative, C, l H t8 0„,H l 0, of a new diaaocharide 
C n H *,(>;, The benzoyl compound melts at 147°—148°C., 
is sparingly soluble in cold water, ether and ohloroform, 
but readily soluble in aloohol and hot water, from whioh 
prismatic needles containing one moleoule of water 
separate on oooling. It is lssvorotatory ([«]d“— 106-7° 
in methyl aloohol eolations), non-reduoing, and yield* a 
penta-aoetyl derivative melting at 203° C. The benxoyl 
groups are eliminated by cauatio alkali* in the oold, and the 
product, obtained by evaporating a methyl aloohol eolation 
in vacuo, forms an amorphous, horn-like solid, Cj,H m O, 0 , 
nearly oolourlets, whioh rapidly absorbs water from the 
air. This product is very soluble in water, moderately 
soluble in aloohol, poswwsee a sweet taste, does not 
reduce Folding's solution or yield an otazone, and its 
aqueous solutions are lavorotatoiy ([u]d— about —88°). 
When hydrolysed with acids it yields dextrose sod a 
pentose, evidently xylose. The change in optical rotation 
(“inversion") whioh eooompanie* complete hydrolysis 
(by besting for 10 mins, at 80° 0. withjmineral adds of 
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0 per cent, concentration) eocorde with the conclusion 
that the disaooharide ie a gluooxylose, and the tdlowing 
formula ie auggeeted:— 

HO.CH,CHOHCHtCHOHJ,CHO'CH[OHOHJ,CH'OH,OH. 

I_0—I !_0_! 

—J. H. L. 


Grignard reagent; Action of chromic chloride on the -. 

G. M. Bennett and E. E. Turner. Chem. Boo. Trane.. 
1914, 105, 1067-1062. 

Attempts to prepare organo-metallio derivative* of 
ehromium by the aotion of anhydrous ohromio ohloride on 
Grignard reagents (organo-magneeium compounds) failed: 
instead, a reaction took place of the type: 

SCrCl,+2C,H,.MgBr= 

C,H,.C,H t +2CrCl,+MgCl,+MgBr 1 ; 

and the method proved very satisfactory for the preparation 
of diarylhydrooarbons. Grignard reagents from bromo- 
benzene, benzyl bromide, o-bromonaphthalene, and 
p-iodotoluene gave excellent yields of diphenyl, s-diphenyl- 
ethane (dibenzyl), aa-dinaphthyl, and 4:4'-dimethyl 
diphenyl respectively. It was not found possible to 
obtain 2:2'-dimethyldiphonyl from o-iodo- or o-bromo- 
toluene in this way, and only a very poor yield of di-isoamyl 
was obtained from isoamyl iodide.—A. S. 


Hydroxylamine; Detection and determination of -. 

H. Sohroeder. Chem. News, 1914, 109, 205. 
Anqkub’ test (this J., 1896, 771) for hydroxylamine is 
modified thus:—The liquid to bo tested is carefully 
neutralised with hydrochloric acid or sodium hydroxide, 
and 2 o.c. are shaken with 1 mgrm. of solid sodium nitro- 
rueaido and 1 c.o. of N /10 sodium hydroxide, and rapidly 
eated to 100° C. .in a water-bath. In the presence of 
hydroxylamine, at a concentration of 0 01 per cent., a 
magenta colouration is developed. By diluting the liquid 
to 50 c.o. in a Nessler tube, the hydroxylamine may be 
estimated colorimotrioally by comparison with a standard 
solution, or colour standards may be made for permanent 
use from a mixture of methyl orange and phenoiphthaloin. 

—J. F. B. 


Light: Supposed chemical changes by the action of -. 

E. Bernagiotto and A. Baron Hoechek. Z. physiol. 

Chem., 1914, 90, 437—440. 

The authors repeated some of the experiments of Inghilleri 
on photochemical synthesis (this J., 1911, 986; 1912,793), 
but were unable to confirm his results. The amount of 
methyl alcohol formed by the interaction of formaldehyde 
and water was not appreciably increased by exposing the 
reaction mixture to sunlight. Only a trace, at most, of 
methyl formate was produced by the action of light on 
a mixture of formaldehyde solution and methyl alcohol. 
The “ new ” alkaloid obtained by Inghilleri by the action 
of light on a mixture of formaldehyde, ammonia and 
methyl alcohol, proved to be hexamethylenetetramine. 
A mixture of glycerol and oxalic acid, whether exposed 
to, or protected from light, yielded only a very small 
quantity of butyric acid, and, as a control experiment 
showed, this acid appears to be derived from the glycerol 
alone.—L. E. 


Paixhts. 

CAUylsalicylic acid. L. Claisen, Godeeberg, Germany, 
Assignor to Synthetic Products Co., New York. T7.S. 
Pat. 1,094,123, April 21, 1914. 

A C-aUrlUALiomo add is claimed, in which the allyl 
group probably occupies the position adjacent to the 
hydroxyl group, and which crystallise* in needles of m. pt. 
96° 0. ; it is a valuable antipyretic (see Get. Pat 268,982; 
this J., 1914,277).-T.P.B. 


Itoprene; Procut of producing -. L. P. Kyriakides 

and R. B. Earle, Assignors to Hood Rubber 0o., Boston. 
U.S. Pats. 1,094,222 and 1,094,223, April 21, 1914. 
(1.) IsoFBiKX is obtained by passing the vapours of an 
isoamylene oxide over a dehydrating oatalvst (e.p., heated 
aluminium silicate), at less Gian atmospheric pressure; 
the catalyst may be heated to between 400° ana 600° C. 
(2.) The vapours of a methylbutane-diol, suoh as 1.8- 
dihydroxy-2-methylbutane, are pasted over e heated 
dehydrating oatalyat at a reduced preeeute.—T. P. B. 

1.3-Diole; Process for producing -. L. P. Kyriakidea 

and R. B. Earle, Cambridge, Haas., Assignors to Hood 
Rubber Co. D.B. Pat. 1,094,224, April 21, 1914. 
Ketone-alcohols aro oonverted into I.3-diolt by elec- 
trolytio reduotion in acid media, e.g., in sulphorto add 
solution using lead electrodes.—T. F. B. 

A Idol; Process of producing -. R. B. Earle and L. P. 

Kyriakides, Cambridge, Mass., Assignors to Hood 
Rubber Co. U.S. Pat. 1,094,314, April 21, 1914. 
Acetaldehyde, either in the form of vapour or liquid, ia 
brought in oontact with an alkaline condensing agent. 
For example, liquid aoeteldehyde is brought in oontact 
with dry staked time, the resulting liquid is removed, the 
acetaldehyde in the liquid is evaporated, and the process 
iB repeated until a oonoentrated solution of aldol is 
obtained.—T. F. B. 


1.3 - Glycols; Process for producing -. R. B. Earle and 

L. P. Kyriakides, Cambridge, Maas, Assignor to Hood 
Rubber Co. U.S. Pats. 1,094,316 and 1,094,316, 
April 21,1914. 

(1.) Aldols arc reduced electrdytioally to 1.3-glycols 
in alkali carbonate (sodium bicarbonate) solution, using 
a mercury cathode, at a temperature below 20° C. A 
current density between 4 and 6 ampe. per 100 eq. om. of 
cathode surface, at 5 to 16 volts, may be used. (2.) The 

1.3- glycols (/3-glycols) aro produoed by reduoing 1.3- 
ketone-aloohols electrolytioally, at a mercury cathode, in 
sodium bicarbonate solution, below 20° C-, using a current 
density of 3 to 6 ampe. per 100 sq. om. oathode surface at 
over 3 volte.—T. F. B. 

Pharmaceutical or medicinal compound [a-bromo-isovaieryl- 
p-phenctididc] and proems for producing the same. P. 
Bergell, Berlin-Wilmersdorf, Assignor to J. D. Riedel 
A.-G., Beriin-Britz, Germany. U.S. Fat. 1,094,296, 
April 21, 1914. 

a-BKOHO-xsov alebyl bromide is added slowly, with 
stirring, to a solution of p-phenetidine in benzene, and tire 
liquid is heated, filtered, and allowed to ood: o-bromo- 
isovaleryl-p-phenetidide iB thns obtained, of m. pt. 161° C., 
sparingly soluble in water, easily soluble in alcohol, ether, 
and benzene, and slowly decomposed by alooholio alkali 
solutions. It possesses soporific and strong antineuralgio 
properties.—T. F. B. 

Trehalose and a vegetable acid ; Process for obtaining ——. 

R. Worms. Ger. Pat. 271,789, Nov. 18, 1912. 
Selaoixellacekes are extracted with a advent (e-p., 
aqueous aloohol), and the extraot, which is free from 
chlorophyll and resin, is treated for the recovery of the 
oarbohydrate and acid. For example, a substance suoh 
as alcohol may be added, in which the trehalose is sparingly 
soluble. The solution contains a new add, sdagintttie new, 
which is distinguished by the fact that it forms golden 
yellow sdntioni with alkalis. It ean be separated from 
riie extraot by means of its lead salt, or by extraction 
with a advent which is immiscible with water.—T. F. B. 

Dihgdroxybement-arsinic acid; Process for preparing a 

-. Fsrbwerke vorm. Meister, Larins, and BrSning. 

Ger. Pat. 271,892, Nov. 12,1912. 

Tra treatment of 4 ■ hydroxy benzene-1 - srsinic arid with 
potassium persulphate in aqueoai-alkali solution, remits 
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in the introduction of a Moond hydroxyl group into the 
benxene nuoleue, with the formation of a dlhydroxy- 
benxene-aninio aoid.—T. F. B. 

3.3'-DiaminoAA'-dihydroxyanenobenzene: Proetu for pre¬ 
paring neutral derivattvu oj - soluble in water. 

Farbwerke vorm. Meiiter, Lucius, und Briining. Got. 
Pat. 271.893, Feb. 1, 1913. Addition to Ger. Pat. 
246,766. 

3.3'-DntrrE0-4.4'.DiHYDR0XYiEaEN0BXMiKK is used in 
place of the corresponding diamino compound or the 
3-nitro- or 3-amino.4-hydroxybenzene-l-arsinio acid in 
the processes described in the principal patent or in Ger. 
Pats. 260,236,263,460, and 264,014 (see this J., 1912, 604; 
1913, 960, 1030).—T. F. B. 

3.3 '-Diamino-i.i'-dihydroxyarsenebenztnc ; Procett for pre¬ 
paring -. Farbwerke vorm. Meistor, Lucius, und 

Briining. Ger. Pat. 271,894, Feb. 1, 1913. Addition 
to Ger. Pat. 206,466. 

3-Nrrtio-4-HtDE0XYB*Nzif<x.l-iii9iNic acid, or 3.3'-di- 
. nitro-4.4'-dihydroxyareenobenzene or 3-nitro-4-hydroxy- 
benxone-arsenoxide is reduced by means of hypophos- 
phorous acid or of phosphorous aoid and potassium iodide 
or hydriodio acid, preferably in presence of acetio acid 
(see also Ger. Pats. 269,886 and 269,887 ; this J., 1914, 
376).—T. F. B. 

Organic arsenic compounds, Procut for preparing eatily 

soluble -. H. Bart. Ger. Pat. 272,036, May 14,1912. 

Derivatives of arsenobenzene or of phenylarsine which 
contain an amino group, alone or in addition to other 
substituents, are treated with aldehydesulphonio aoids 
in equimolecular proportions. The alkali salts of the 
products are easily soluble in water. They are applicable 
to medicine.—T. F. B. 

Aromatic mercury compoundt; Procut for preparing -. 

Farbwerke vorm. Meistor, Lucius, und Briining. Ger. 
Pat. 272,289, Jan. 30,1913. 

Aeomatio arsenic compounds which oontain tervalent 
arsenic, are treated with mercuric oxide or a mercury 
Balt. In this reaotion, whioh may be carried out in 
aoid, neutral, or alkaline solution, the meroury replaces 
the arsenic, whioh is split off in the form of arsenious acid, 
and the mercury beoomes attached to the benzene nucleus, 
prodnoing compounds of the type, Ar.Hg.X, or Ar.Hg.Ar. 

—T. F. B. 

Acid ettert from esters lower in hydrogen; Procut for 

preparing -. K. H. Wimmer. Ger. Pat. 271,986, 

July 6, 1912. 

Glyohudxs or other esters of unsaturated fatty aoids are 
hydrogenated by means of hydrogen or gaseous mixtures 
containing hydrogen in presence of a catalyst and a 
subs tan oe whioh combines with water. The hydrolysis 
of the ester is avoided by this process.—T. F. B. 

Seduction of organic compounds by meant of hydrogen in 

pretence of palladium; Procut for the -. Naaml. 

vennootaoh. Ant. Jurgens' Vereenigde Fabrieken. 
Ger. Pat. 272,340, March 26, 1912. 

Palladium in a coherent form, e.g., in filings or in ooherent 
coatings on other subetanoes, is used as oatalyst in the 
reduction of organic compounds by hydrogen. The use of 
the metal in tins form has the advantage over using the 
metal in powder that it is easily separated from the 
product of the reaction, and it can be regenerated by 
simple ignition.—T. F. B. 

Solti of lower fatty acidt; Procut for preparing a mixture 

of -. J. Ederer. Ger. Pat. 272,036, April 23, 1913. 

Comminuted wood is extracted with lime water or other 
alkaline solution in a diffusion battery at the ordinary 
temperature on with gentle heat, and at the ordinary 
pressure, until the solution is saturated with the salts of the 


lower fatty acids; the liquid it then evaporated. The 
yields of fatty acids obtainable by this method vary 
between 1 to 2 per eent. for pine wood and 6 to 6 per cent, 
for beech, calculated on the air-dried wood. The aoids 
consist mainly of acetio aoid with 1 to 3 per oent. of formic 
acid and a trace of butyrio aoid.—T. F. B. 

Lecithin preparations obtained by treating egg-yolk with 

acetone; Procut for purifying the -. G. Fendler. 

Ger. Pat. 272,067, Feb. 16, 1913. 

The leoithalbumin preparations, obtained by extracting 
egg-yolk with acetone, are thoroughly moistened with 
water or with an aqueous liquid suoh as milk, and the 
mass is dried at the ordinary temperature or by heating. 
This process removes the unpleasant taste due to the 
solvent, and iB preferable to the purification of the product 
by washing with water, which is liable to remove oertain 
valuable salts and albuminous substances.—T. F. B. 

Agar-agar preparation giving clear solutions ; Procus for 

preparing an -. E. Merck. Ger. Pat. 272,146, 

June 22, 1913. 

Commercial agar-agar iB dissolved in hot water, filtered, 
and congealed by. freezing; after it has beoome liquid 
again it is separated from the aqueous liquid and washed 
with cold water until the washings contain no residue, 
whereupon it is dried. The final washing process may be 
replaoed by repeated freezings and thawings, the aqueous 
liquid being separated after thawing and sufficient water 
added to make up the original volume. This treament 
removes the portion of the crude agar whioh is soluble 
in cold water and which does not set.—T. F. B. 

Polymethylene-bis-imino acidt and their salts; Process 

for preparing -. Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 272,290, Nov. 13, 1912. 
Polymethylenediaminxs or their homologues are 
treated with oyanidcs and aldohydes or ketones, and the 
resulting dinitriles are converted into tho corresponding 
acids by the usual methods; the aoids may then be con¬ 
verted into salt*, particularly copper Balts. The copper 
salts are very easily assimilated, and may be used for 
the treatment of infectious diseases, especially tuber¬ 
culosis.—T. F. B. 

Cantharidyl-ethylenediumine ; Procus for preparing salt-like- 

double compounds from -. Farbwerke vorm. Meister, 

Luoius, und Briining. Ger. Pat. 272,291, March 21, 
1913. Addition to Uer. Fat. 269,661 (see this J., 1914, 
376). 

Tax condensation product from cantharidine and ethylene- 
diamine is treated with heavy metal salts other than gold 
salts. The products are suitable for use in medicine. 

—T. F. B. 

Compound containing silicon; Procue for preparing a — 
H. Weyland. Ger. Pat. 272,338, Feb. 16, 1913. 

Obea is heated with silioon tetrachloride. The product 
contains silioon and has the properties of a weak add, 
forming a soluble sodium salt, from which the free com¬ 
pound is obtained by treatment with carbon dioxide. 
It may be used for medicinal purposes.—T. F. B. 

Soluble colloidal substancu; Procut for preparing -. 

L. Sarason. Ger. Pat. 272,386, Sept. 2, 1913. 
Solutions of nndeinio acid are used as oolloidiBers in the 
preparation of hydrosols by the known methods, The 
products are very stable.—T. F. B. i 

Aluminium acetate compounds soluble in water; Procus 

fdr preparing -. Kalle und Co. A.-G. Ger. Fat. 

272,816, July 7, 1912. 

Hexamethylenetetramine is added to a solution of 
aluminium acetate, and preferably also a substanoe whioh 
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increases (he oolubility of the eoetete in wstrf.'lseli s» 
glvoerin, mannitol, citric aoid,l*otio arid, or tartaric add. 
The resulting solution may be evaporated to dryness, 
giving product* whioh diosolve in water. The new doable 
oompoands may be need for medicinal purpose*.—T. F. B. 

Laciide; Manufacture of -. 0. B Kills, London. 

From Chem. Werke vorm. Dr. H. Byk, Berlin. Kng. 
Pat. 8771, April 14,1013. 

SciFr. Pat. 486,824 of 1913 ; this J., 1913.1086.—T. F. B. 

Ethers of monohydric alcohols and polyhydric substitution 
products of aromatic hydrocarbons; Process for the 

production erf -. C. Torley, Brussels, and 0. Matter, 

Troisdorf, Germany. Kng. Fat. 9461, April 22,1913. 
Six Ft. Pat. 467,843 of 1913; this J., 1913,1003.—T. F. B. 

Salicylic acid compound; Process for the manufacture of a 

-. H. Weitz, Berlin-Wilmersdorf, Germany. Eng. 

Pat. 9716, April 26, 1913. Under Int. Conv., May 24, 
1912. 

Sis Ger. Pat. 262,328 of 1912; this J., 1913,926.—T. F. B. 

Acyl sulphuric acids and the alkali and earth alkali metal 
salts of acyl sulphuric acids ; Process for the manufacture 

of -. E. C. R. Marks, London. From Naamlooze 

Vennootsohap Fabriek van Chemisohe Produkten, 
Schiedam, Holland. Kng. Pat. 12,130, May 24,1913. 
Sib Ft. Pat. 481,639 of 1913 ; this J„ 1914,219.—T. F. B. 

• 

Isoprene and erythrene; Manufacture of -. P. A. 

Newton, London From Farbenfabr. vorm. F. Bayer 
und Co., Elberfeld, Germany. Kng. Pat. 13,321, 
June 9, 1913. Addition to Kng. Pat. 19,919, Sept. 7, 
1911. 

Ssx Addition of Juno 10,1913. to Fr. Pat. 439,381 of 1912 ; 
this J., 1913, 1129.—T. F. B. 

Bismethylaminotetraminoarsenobenzene ; Manufacture of 

aqueous solutions of -. C. F. Boehringer und Sobne, 

Mannheim-Waldhof, Germany. Kng. Pat. 1667, Jan. 21, 
1914. Under Int. Conv., Jan. 23,1913. 

See Ger. Pat. 269,660 of 1913; this J., 1914,374.—T. F. B. 

Turpentine or turpentine oil; Depolymerisation of -. 

A. Heinemann, London. U.S. Pat. 1,092,838, April 14, 
1914. 

See Eng. Pat. 1963 of 1912 ; this J„ 1913,252.—T. F. B. 

Pharmaceutical compounds [eUlcoxymethyl esters of cresotinic 
acids], J. Callsen, Assignor to Farbenfabr. vorm. F. 
Bayer und Co., Elberfeld, Germany. U.S. Pat. 1,094,119, 
April 21, 1914. 

Sib Eng. Pat.16,387 of 1913; this J., 1913,1030.—T. F. B. 

Keto compounds from ketones and allsylaminomethancs or 

tetra-alkuldiaminomethanes ; Process of producing -. 

G. Merfing and O. Chrzescinski, Elberfeld, and H. 
Kdhler, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.8. Pats. 
1,094,169 and 1,094,160, April 21, 1914. 

See Eng. Pat. 14,231 of 1913; thisJ., 1913.1128.—'T.F. B. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

Photographic silver-prints; Process of converting - 

into coloured prints. A. Traube, Chariottenburg, 
Assignor to Aot.-Ges. f, AnUinfabr., Berlin. U.S. Pat. 
1.0*5503, April 14,1914. 

Bee Fr. Pat. 376,061 of 1907; this J., 1907,1089.-T. F. B. 


XXIL—EXPLOSIVES; MATCHES. 

Mercury fulminate ? Electrolytic determination of mercury 

in-. M. 8. Losaoltsch. Monatah. Chem., 1914, 

86, 307—309. 

Tan fulminate (0‘4 to 0-6 arm.) previously dried at 
70°—80° C., is treated with soon a quantity of oonoentrated 
nitric aoid (2-6 to 3-6 c.e.) that after decomposition there 
shall be sufficient free aoid remaining to yield a solution 
suitable for direot electrolysis. The decomposition is 
aided by careful wanning and finally by boning. The 
solntion is then made up to about 120 o.o. and electrolysed 
by an ordinary or a rapid method. The deposit (on a 
gauze eleotrode) is washed with water and absolute 
alcohol, and is then dried over potassium hydroxide in the 
presonoe of meroury, and weighed.—W. H. P. 

Patents. 

Explosive. A. E. Charbonneaux, San Franoisoo, Cal. 

U.S. Pat. 1,093,767, April 21,1914. 

A mixture of the ammonium salt of a hydrocarbon 
sulphonic acid, such ss ammonium naphthalenesnlphonio 
sold, potassium ohlorate, and potassium permanganate. 

-O. E. M. 


Explosives ; Manufacture of -. I. B. T. von Tarnow. 

Fr. Pat. 465,082, Nov. 20, 1913. 

Aluminium powder is incorporated with a nitre-hydro¬ 
carbon of the aromatio series (e.g, mono-, dl-, or tri¬ 
nitrobenzene, aniline tetranitrate, or methylaniline 
tetranitrate) and ammonium perohlorate, with or without 
the addition of soluble nitrooellulose and hydrocarbons or 
csrbohydrates, Buch as paraffin wax, cellulose, etc., and 
an alkali nitrate the base of whioh will combine with the 
chlorine liberated in the explosion, and thus render the 
explosive suitable for use in mines, etc. Suitable pro¬ 
portions are :—aluminium 9, sawdust or cellulose 9, 
trinitrobenzene 12, potassium nitrate 30, and ammonium 
perohlorate 40 per cent.—C. A. M. 

Explosives of the Sprengel doss; Manufacture of ——. 

T. Hawkins, Balmain, N.8.W. Eng. Pat. 17,307, 
July 28, 1913. Under Int. Conv., Sept. 23, 1912. 

See Fr. Pat. 461,332 of 1913; this J., 1914,222.—T F. B. 

Nitrocellulose; Process for the preparation of -. 

K. Schnitcr, Frankfort, Assignor to Verein. Kunst- 
seidefabriken A.-G., Kelsterbaoh on Maine, Germany. 

U. S. Pat. 1,093,012, April 14, 1914. 

See Fr. Pat. 455,011 of 1913 ; this J., 1913,886.—T. F. B. 


XXIII.—ANALYTICAL PROCESSES. 

Tyndall effect in colloidal eolations; Measurement of the 

--. W. Mecklenburg. KoUoid-Zeite., 1914, 14, 

172-181. 

The Tyndallmeter devised by the author and Valentiner 
for measuring the intensity of the Tyndall effect in turbid 
or oolloidal solutions (see Z. Inatrumentenkonde, Jane, 
1914), is based on the principle of observing directly the 
intensity ol the Tyndall light in a direction perpendicular 
to the axis oi the rays producing the effect and comparing 
it with the original intensity of these rays, far whioh 
purpose a portion of the beam of light is sepsrsted from the 
remainder and its intensity di min ished by means of smoked 
glssees and a combination of Niool prisms until it is equal 
to that ot the Tyndall light. The results of toms experi¬ 
ments on a oolloidal stannio acid solution are given add 
it is suggested that the Tyndallmeter will prove useful for 
the oomptrieon of colloidal solutions, for studying ooaguls- 
tion, in the examination at effluents, sad In analytical 
problems.—A. 8. 
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Calorimeter} An adiabatic——. V. W. Gray. Chem. 

Soo. Trans., 1014, 106, 1010-1014. 

To roduoe radiation losses to a minimum the calorimeter 
is placed daring an experiment, in a chamber, D, which 
can be kept at a constant temperature. This chamber 



is a metal vessel immersed in water in a metal vossel, T, 
and foroed upwards by its buoyancy against three corks, C, 
bearing against arms, K, hinged at L. The water in T is 
circulated by a stirrer, V, in the chambor, A, and the 
temperature is adjusted as required by passing hot or 
oold water through the coil of flexible copper tubing, F, 
by suitably adjusting the water-taps, M, N, O, P. The 
temperature of the water in T is observed by a Beckmann 
thermometer in the chamber, R. Openings, G, H, are 
provided in D for the thermometer and stirrer of the 
oalorimeter. The apparatus is made of nickel-plated 
brass, and the flexible oopper tube iB soldered to brass 
end-piecoe which are joined by rubber tubing to brass 
tubes, S.—A. T. L. 

flame reactions. 11. W. D. Bancroft and H. B. Weiser. 

J. Phys. Chem., 1914, 18, 281—338. 

Fbom a survey of the available data with regard to the 
luminosity of gases, it is concluded that an absolutely 
transparent gas will emit no light at any temperature 
unless a chemical reaction takes place. A coloured vapour 
may emit thermal luminesoenoe but it does not follow 
that all light from coloured vapours is due to thermal 
oauses, even when the radiation haB a lower intensity 
than that of a black body at the same temperature. 
Sinoe luminesoenoe is often due to chemical action the 
authors made a qualitative study of the flame reactions 
of tin and oopper and their salts with a view to deciding 
what reactions cause the luminescence. Core was taken 
to distinguish between colours due to emission and to 
absorption respectively. The reaction tin-rstannous ion 
gave a carmine oolour, and tin-rstannic ion a green colour, 
the latter being more intense as a rule. The differences 
between the speotra of the halides of tin were due to 
differences in tne absorption and emission of light by the 
halogens. In flames containing copper the reaction 
copper-Muprous ion gave a green oolour, Cu-* ouprous salt 
a red and ouprous ion-r cupric ion, or cupric salt, a blue 
colour. The intensity of the green luminesoenoe was so 
great that tike unaided eye could not distinguish any blue 
m the ordinary copper flame even though the copper 
was burning ohiefly to cuprio salt. The violet red colour 
of nndiaaocieted cupric chloride vapour (observed when 
chlorine sets upon very hot oopper) must not be mistaken 
for luminesoenoe. — W. H. P. 

V 

Jfaao ons s s reaction; Stud* of Marthaff* -. E. 

Soaowalter. Z. Untsra. Nahr. Genuaam., 1914, 87, 

668*468. 

’ Musnuu.'t reaction, which depends on the oxidation of 
mangannft salts tnjrrrmsngsnstc by means nf ammonium 


persulphate in the presence of silver salts, has been used 
for tne determination of small quantities of manganese 
in water with good results (see tins J., 1913, 447). With 
quantities of manganese exceeding a few mgrms., however, 
there is tendency for manganese dioxide to separate out 
during the oxidation. The following modification enables 
relatively large amounts of manganese to be determined. 
The manganese salt (equivalent to not more than 0-2 grm. 
of manganese) is dissolved in water, 30 o.e. of nitric acid, 
sp. gr. 1'24, and 8 grms. of ammonium persulphate are 
added, and the mixture is diluted to 100 o.c.; this solution 
is then added, in small quantities at a time, to a solution 
consisting of 10 c.c. of Jv /10 silver nitrate solution, 16 c.o. 
of nitric acid, 10 gnus, of ammonium persulphate, and 
36 o.o. of water, this solution having been heated pre¬ 
viously to 50° C. The whole is maintained at 60° C. for 10 
minutes, then cooled, and the permanganate titrated 
with arsenious acid solution. The reaction iB a catalytic 
one in which silver peroxide acts as catalyst.—W. P. S. 


Uitratee and nitrile*; An extremely delicate colorimetric 

method for detecting and determiner,-; - . E. A. Letts 

and F. W. Rea. Chem. Soo. Trans., 1914, 106, 1157— 
1161. 

The diphenylamine reagent for nitrates and nitrites is 
not suitable for the purpose of a quantitative estimation, 
but if diphenylbenzidine, the intermediate product of its 
oxidation to the blue dye, is substituted for it the reaction 
is available as the basis of a delicate colorimetric method. 
0-5 c.c. of the solution to be tested (or smaller quantities 
made up to this volume if the solution is too strong), are 
mixed with 1-2 c.c. of sulphuric acid, and 0'3 c.c. of a 
002 per cent, solution of the reagent in concentrated 
sulphuric acid, and the colour compared after standing 
for 10 mins, with that obtained from standard nitrate 
solutions under similar conditions. Nitrites can be 
similarly determined after previous oxidation with 
potassium permanganate.—G. F. M. 


Methoxyl [group]; Determination of -, in <1* betance* 

containing tulphur. A. Kirpal and T. Biihn. Ber., 
1914, 47, 1084—1087. 

The decomposition of the methoxyl group is effeoted in the 
usual way according to the method of Zeisel, preferably 
with the addition of acetic anhydride. The disturbing 
influence of hydrogen sulphide upon the determination is 
eliminated by using pyridine as the absorbent for the 
methyl iodide: the resulting pyridine methiodide may be 
titrated directly with silver solution in the absenoe of 
pyridine and its salts. A current of hydrogen carries 
the volatile reaction-products into a receiver consisting 
of two test-tubes, each containing 3 to 4 o.c. of pyridine, 
followed by a small flask containing water. The reaction 
is usually complete after about an hour's heating. The 
contents of the three receiving vessels are then evaporated 
as far as possible in a glass dish upon the water-bath. 
The residue, which crystallises on cooling, is dissolved in 
water and titrated with N /10 silver solution using sodium 
chromate as indicator. To obtain the best end-point 
a slight excess of the silver solution is run in; a measured 
amount of N /10 sodium chloride solution is then added, 
and the excess titrated with the silver solution. Results 
are quoted which show the method to be very aoonrate. 

—J. R. 


Direct iodometric determination of loluUe iodide*. Stflwe. 
See VII 


Determination of sulphur in epent oxide by ctfmbnttion. 
Somerville. See YU. 

Some error* in the determination qf rare earth* a* hydroxide*. 
Smith and dames. See Til. 

Cobrmetrie determination of sulphur in piy iron and tied* 
kfisson. See X. 
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Use of tantalum electrodes. Brunck. See , 


Dstectionof" gloss oil" [rosin oil) in linssed oil Thornton. 
Set XII. 

dution of halogene on oleio acid, and determination of iodise 
valuer of oili. Meigen and Winogradofi. See XU. 


Clanification of willow barite by mean* of chemical reactione. 
Powarnin and Barabanow. See XV. 


Pentoeee in tanning materials, and the detection of mangrove. 
Seed and Schubert. See XV. 


Determination of tanning materials in admixture. Wisdom. 
See XV. 


Determination of sulphur in honey and other materials 
containing much sugar. Nottbohm and Weinhausen. 
See XVII. 


Determination of colloids in beers. Marc. See XVIII. 


Defection of beef and mutton fate in lard by Bomer's method. 
SprinkmeyorandDiedrichs. See XIXa. 


Determination of hardness of waters by the methods of Wartha- 
Pfeifer and Blacher. Zink and Holland! See XIXs. 


Determination of colloids in effluents and use of the liquid- 
interferometer in the examination of water. Marc and 
Sack. See XIXs. 


U sc of carbon tetrachloride for the extraction and determination 
of the active principles of drugs and medicinal plants. 
Gori. Sec XX. 


Determination of volatile acids in essential oils. Umnev. 
See XX. 


Detection and determination of l^droxylamine. Sc hr coder. 


Electrolytic determination of mercury in mercury fulminate. 
Losanitech. See XXII. 


PiTISTS. 

Gas-tight seals, or closures, between metal and vitreous 

material [glass]; Production of -. H. J. S. Sand, 

Nottingham, and F. Reynolds, Muswell Hill. Eng. Fat. 
28,864, Oct. 21, 1918. 

Cuus surfaoes of lead, or other metal or alloy of sufficient 
plasticity, and vitreous material, snch as glass, are oaused 
to adhere so as to remain in perfect oontact under varying 
conditions of temperature, by melting Hie metal in a 
vacuum, or in an indifferent or rednoing atmosphere, in a 
space adjoining the point of sealing. Gas-tight joints 
between vitreous material and metal wire are obtained by 
introducing or sealiim Hie wire into position, and then 
allowing lead or similar metal (melted as above) to flow 
into a cup or reoees in the vitreous material no as to oover 
the projecting end at the who. If necessary, Hie seal 
may be rendered perfect b^ applying pressure to the 
snnaoe of the lead (ag., by admitting air baron it solidifies). 

—F. Bona, 



Fox testing rapklly a number of different aampfe e uf 
gas, separate burners are used, each movable on its own slide 
%ad provided with its own connections, meter, governor and 
cock. The bnrnem can be withdrawn into light-tight 
boxes. The slides f<§ the several burners are directed radi¬ 
ally towards the “ pnoteped ” (photometer screen), which 
is pivoted and is adjusted for each burner so as to be 
perpendicular to the line bisecting the angle between the 
beams of light from the testing burner and the standard 
burner. A small screen is mounted in front of the photo¬ 
meter screen in order to out off those portions of the 
which would overlap upon the photometer screen. This 
small screen may be mounted in suoh a way that its position 
is adjusted automatically according to the an gular adjust¬ 
ment of the photometer screen.—-A. T. L. 

Apparatus for talcing samples of powdered or liquid sub¬ 
stances. Eng. Fat. 7364. See I. 

Process and apparatus for determining by weight quantities 
of gas, steam or other vapour or liquid. Eng. Fat. 
8042. See I. ' 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Palladium ; The rate of solution of hydrogen by -. A. 

Holt. Roy. Soo. Proc., 1914, A., 90, 226—237. 
Tux shape of the curves representing the rate of solution 
of hydrogen by palladium points to the existence of two 
forms of the metal. The reaults indicate an initial 
phenomenon of surface diffusion associated with the a-form 
of the metal, followed by solution in the 0-form. The esse 
appears to be analogous to the “ sorption ” of gases by 
charcoal and other solids. Palladium black yields smooth 
rate curves which denote the absence of one of the forms at 
the metal—J. R. 

Deliquescence. Parti. Deliquescence of salts of ammonium 
bases. C. J. Peddle. Ghem. Soo, Trans., 1914, IOC. 
1025—1039. 

Tax paper deals mainly with a comparison of the deliques- 
oenoe of the salts of some substituted ammonium bases. 
The substances (1 grm.) were dried and then sifted until the 
particles passed through a 30-mesh but were retained by a 
60-meeh sieve. They were exposed in weighing bottles of 
26 mm. diam., placed in a glass dish over distilled water in 
a Scheibler desiccator, in the upper part of whleh was an 
air fan working at a rapid rate; the whole apparatus 
was {laced in a oonstant temperature bath at 26" C. 
The results are given in the form of curves and tables. 
The rate of absorption varied considerably for different 
compounds, but was greatest during the third hour of 
exposure in the case of the most deliquescent compounds 
and the values of px 1000 (g—grmi. of water absorbed per 
grm. of substance) at the end of 3 hoot* wen used for 
purposes of comparison. The compounds giving the 
highest values were: tetrapropyUmmonium (fluoride, 
164; diethylamine hydrochloride, 164-9; propylamine 
hydroohloride, 170-9; tetraethylammoninm cnloncp, *19 i 
dimethylamine hydroohloride, 220-5; ethytamine hydro¬ 
chloride, 280-5; calcium ohloride, 212-8; phosphorus 
pentoxide, 224-1. Ethylamine hydroohloride in 12 hours 
absorbed 14 per oent. more moisture then did phoephorus 
pentoxide.—A. S. 

Proteins ; Mdhylation of - [tv diasomsthans]. J 

Hersig and K. Landiteiner. Biocnem. Zeita.. 1914, A, 
468-463. (Bee also Skraup and Krause, this J., 1909, 
966.) 

Tux finely powdered material waa left to stand for ten days 
with an exoesa of an ethereal solution o< diaaomethgne,* 








which «n subsequently removed 
filtration, and the (olid war washed 
and water. By this treatment, 
casein, serum albumin, gelatin, 
were converted into products containing a! 
cent, ot methoxy groups and 4-jS per oentj M methyl 
groups attached to nitrogen. Ofctrol analyses 'of the 
substance* named, before trehtmMVwith diasomethane, 
gave in all oases poaltive results, pit., 0-18—0-64 per cent. 
<d methoxy groups (possibly duets traces of alcohol retained 
by the prepAtions) and 1'07—1-78 per cent, of yaethyl 
groups attached to nitrogen (similar values have’ been 
obtained with amino-aoids). The nitrogen of protamines 
and polypeptides appears to be more readily methylated 
than that of the compounds mentioned above.—J. H. L. 


Tobacco leaves: Production of artificial - from tobacco 

mute. K. K. Oesterreichisohe Tabakregie. Ger. Pat. 
272,328, July 14,1911. 


iy..tyw/yoto. V. Creatine, creatinine, glyoooyamlne 
and ggsmldlns s, Y I. Adrenaline. VH. Bases of unknown 
odist [tattoo. Via Practical ohemioal methods and 
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AMriKtTM DIB' dbaOSOHON, BIOLOGI3CHJ1N UND 

jPktbeiol6oisohin WisaiBuifTBBaiTonuNo. Von 
Professor Dr. 0. Emmibuno. Verlag von Gebrtiair 
Borntraeger, W 35, SchSneberger Ufer 12a, Berlin. 
1914. Price M 7.20. 


Volume (9$ by 0J ins.) containing 190 pages of subject 
matter, with 171 illustrations, 6 pages of bibliographic) 
references, and an alphabetical index of snbjeots. The 
work commences with a dedication and prefaoe, and the 
matter is classified as follows:—I. The ohemioal investiga¬ 
tion of drinking waters, etc., ordinary water, and waste- 
water (sewage). II. Biological and miorosoopio investiga¬ 
tion. III. Bacteriological investigation of water. IV. 
Conclusions as to the nature and condition of waters, eto. 


Tobacco waste from tho manufacture of oigars or cigarettes 
is beaten to a pulp with a concentrated solution of alkali 
hydroxide or carbonate and then treated in the ordinary 
manner on a paper-making maohine so as to yield finally 
a sheet of pure tobaooo-subBtance.—A. S. 


Books Received. 

Fuel-Briquetting Investigations, July, 1904, to 
July, 1912. Bv C. L. Weight. U.S. Bureau of Mines, 
Washington. Bulletin 58. 

Tau Bulletin contains the results of investigations on the 
briquetting of various Amerioan fuels, and deals chiefly 
with the briquetting of lignites and ooali), tho examination 
of the “ binders ” used, and the testing of the briquettes. 

Nucleic Acids. Their Chemical Properties and 
Physiological Conduct. By Walter Jones, Ph.D. 
Monographs on Biochemistry. Edited by B. H. A. 
Plimmxb, I).So., and F. G. Hopkins, M.A., D.So., F.K.8., 
etc. Longmans. Green & Co., 39, Paternoster Row, 
London, New York, Bombay and Caloutta. 1914. 
Price 3s. 6d. net. 

Volume (9| by 01 ins.) containing 97 pages of Bubjeot 
matter, 17 of bibliography, and an alphabetical index 
of subjects. The matter is classified as follows 
Part I. Ohemioal properties of nnoleio aoids. (i.) 
Introduction, (ii.), Thymus nuoleio acid, (iii.) Yeast 
nueleie acid. Part II. Fhysiologioal conduct of nuoleio 
aoids. IV. Conclusion. Appendix. Preparation of 
thymns nuoleio aoid. Analytical chemistry of the purine 
derivativeo. Preparation of gnanine and adenine from 
nucleic aoid. Demonstration of the purine ferments. 

The Simpler Natural Bases. By George Barger. 
M.A., D.So. Professor of Chemistry in the Royal 
Holloway College, University of London. Monographs 
on Biochemistry. Edited by R. H. A. Plikmer, 
D.So., and F. G. Hopkins, M.A., D.So., F.R.S. Long¬ 
mans, Green & Co., 39, Paternoster Row, London, New 
York, Bombay and Caloutta. 1914. Prioe 6a. net. 
Volume (9{ by 6} ins.) containing 165 pages of subjeot 
matter, 46 pages of bibliography and references, and an 
alphabetical index of subjects. Tbs text is classified as 
foUawi t-i Amines derived from protein. IL w-Amino 
aoids and bases containing a oarboxyl group. III. Betaines. 


The Fuels Used in Texas. By W. B. Phillips and 
S. H. Worrell. Bulletin of the University of Texas, 
No. 307. Scientific Series No. 35. 

The composition and oalorifio value of bagasse, ooals, 
natural and manufactured gas, lignites, and fuel oils, 
are dealt with in this report. 

Anorganisohe Pbroxyde und Persalie. Von Dr. C. 
Friiheern von Girsewald. [Sammlung Vieweg, 

} Heft 2.1 Tagesfragen aus den Gebieten aer Natur 
j wiBsonschaften und der Teohnik. Friedr. Vieweg und 
Sohn, Braunsohweig, 1914. Prioe M.2.40. 

Volume (8} by 5J ins,), containing 98 pages of subjeot 
matter, classified as follows:—I. Hydrogen peroxide, 
a. Constitution. B. General oharaeteristies of the 
derivatives of hydrogen peroxide, and their nomenclature, 
o. Teohnioal methods of preparation of the hydroperoxides. 
D. Trade marks, etc., also materials added to aid in 
preservation. E. Uses of the peroxides. II. Derivatives 
op Hydrogen peroxide. a. Inorganio peroxides, n. 
Per-acids and per-salts. 

Bbennereifbagxn. Kontinuierliohe G&rung der Riiben- 
s&fte. Kontinuierliohe Destination und Rektifikation. 
Von D. Sidxbsky, [Sammlung Vieweg, Heft 6.] Friedr. 
Vieweg und Sohn. Braunsohweig. 1914. Price M. 160. 
Volume (81 by 64 ins.), containing 49 pages of subject 
matter, with 24 illustrations, and classified as follows :— 
I. Continuous fermentation of beet juices. II. Con¬ 
tinuous distillation and rectification. 

Pharmacology, Clinical and Experimental. A 
groundwork of medical treatment, being a Text-Book 
for students and physicians. By Dr. Hans H. Meyer, 
of Vienna, and Dr. R. Gottlieb, of Heidelberg, Pro¬ 
fessors of Phannaoology. [Authorised translation into 
Engliah by Dr. John Taylor Halsey.] F. B. Lippin- 
oott Company, Philadelphia and London. 1914. 
Prioe 25s. net. 

Volume (91 by 6J ins.), containing 582 pages of subjeot 
matter, with 65 text illustrations, 7 in oolour, and 22 
pagee of alphabetical index (subjects). The text is 
classified as followsI. Pharmacology of the motor 
nerve-endings. II. Of the central nervous system. III. 
Of the sensory nerve-endings. IV. Of the vegetative 
nervous system. V. Of the eye. VI. Of the digestion. 
VII. Of the reproductive organs. VIII. Of tho circula¬ 
tion. IX. Of roe respiratory system. X. Of the renal 
function. XI. Of the secretion of sweat. XIL Of the 
metabolism. XIII. Of the muscles. XIV. Of the 
blood. XV Of heat regulation XVL Of inflammation. 
XVIL Etiotropio pharmacological agents. XVIII. 
Factors influencing pharnuoological reactions. 
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MR. JULIUS HffBNER IN THE CHAIR. 

A NEW PROCESS FOR PRODUCING FAST PRINTS 
ON TEXTILE FIBRES. 

BY DB. HERBERT LEVINSTEIN. 

The method usually employed for producing fast prints 
from coal tor or other dyestuffs depends on the use of 
■<I) mordant dyestuffs ; (2) ice colours ; (3) vat dyestuffs ; 
<4) oxidation colours. A typical representative of each 
of these four classes is (1) Alizarin Red; (2) Para- 
■nitraniline Red; (3) Indigo Blue; (4) Aniline Black. 
All these processes have one principle in common. A 
•more or less soluble substanco is first applied to the fibre, 
and is subsequently precipitated inside the fibre in an 
insoluble form. 

The general mothod of using a mordant dyestuff in 
■calico printing consists in mixing the dyestuff and mordant 
together into a thickened paste, which will not run, 
printing or padding, and drying. After drying the goods 
are steamed, and it is important to note that tho com¬ 
bination of the dyestuff and mordant must not take place 
before the ojieration of steaming. A premature formation 
of the lake must be avoided, as it is essential that the 
.fibre should be penetrated by the dyestuff prior to com¬ 
bination with the mordant. For this reason a mordant 
is usually employed which cannot react during drying, 
And iH only decomposed into its active constituent during 
■steaming. 

The new process is due to the observation that a largo 
number of dyestuffs form insoluble compounds when 
boated with formaldehyde. It depends on exactly the 
same general principle as the other methods of producing 
fast prints, and the procedure is very analogous to that 
in use with mordant dyestuffs. The dyestuffs employed 
are soluble. They aro mixed into a paste with a suitable 
thickening agent together with formaldehyde, or preferably 
with a substance which will develop formaldohydo when 
the printed goods are steamed, and which will not react 
with tho dyestuff during tho previous operations of 
printing and drying. 

Such a substanco is hoxamcthylonetotraminc, which is 
readily prepared in a state of sufficient purity by mixing 
together commercial ammonia with commercial formalde¬ 
hyde in tho correct molecular proportions. The mechanism 
■of tho reaction is thus entirely that of the older process. 
As the goods aro steamed tho fibre is penetrated by tho 
soluble dyestuff, formaldohydo is slowly Bet free as tho 
ammonia is drivon off, and combines to form an insoluble 
precipitate inside tho fibre. The most interesting results 
have been obtained with dyestuffs, which like mordant 
dyestuffs, are true adjoctive dyestuffs, and have no affinity 
•whatever for the cotton fibre. On tho other hand it has 
.also been found possible to print various substantive 
•dyestuffs in the same manner. 

At the momont the process is in its infanoy, and so far 
has been used only for tho preparation of fast orange, 
brown and black shades. Preliminary work makes it 
•appear probable that the process is capable of wider 
■development and I venture, therefore, to class it, though 
with some diffidenoe, as a new general method for the 
•production of fast prints. 

An orange coloured and a black printed cloth have been 
prepared to show the results obtained respectively with an 
•adjective and a substantive dystuff. The printing recipes, 
the fastness of the printed material, and the properties 
•of the condensation produots of these two dyestuffs may 
4>e takes as typioal of a number of dyestuffs wihoh have 


already boen inveiSgated. To obtain the omuge a 
simple monoato dyjetW* containing resorcinol as an end 
component (see English patents .39,021/12, 1123/13 
(Cognates), 3427/13 and 4318/13) has been used. This 
type of dyestuff was aihong the earliest produots made by 
Peter Griess, the disobTerer of the anr dyeetsSa, and has 
been known sinoo 1877. It is remarkable when the 
extraordinaiy intensity is considered with whioh this 
field has boon cultivated and extended since that date, 
that this reaction with formaldehyde has hitherto eeoaped 
observation. 


Tho following is the printing reoipe for the orange. 
The small quantity of formaldehyde used is worth noting, 
as it indicates tho completeness of tho reaction. 

500 c.c. thickening. 

100 c.c. Printing Orange 15 in paste: 

5 c.c. noutral hexamethylenetetramine solution. 

Th kUninq. 

300 grammes Indian corn starch. 

025 c.c. gum tragaoanth (0 per cent.). 

1250 c.c. water. 

00 olive oil. 

- 60 c.c. glyoerin. 

Mix the hexamethylenetetramine well with the oold 
thickening, and then add the oolour quite oold. Print, 
dry, and steam for one hour without pressure. Soap in 
0-2 per cont. boiling Boap solution for five mimitoe. 

The print is of a bright orange shade, quite fast even 
to boiling soap solution. The fastness u> due to the 
insoluble nature of the formaldehyde condensation produot 
which has boen precipitated within the fibre. 

Similar condensation products may be readily obtained 
in substanoc. Thus if tho dyestuff bo treated with a boiling 
aqueous solution of formaldehyde, either as the free acid 
or in the form of a salt, sparingly soluble bright orange 
products arc obtained. The siibstancos obtamod from 
tho salts and the free acid are in some cases different. 
These condensation products possess points of interest, 
and are at present being examinod. There sooms little 
doubt that different products possibly polymerio to each 
other can be obtained by varying the conditions of tho 
reaction. 

The black print has been obtained from Vulcan Black 
GS, a polyazo substantive cotton dyestuff, with the 
following recipe. 

Dissolve (SO grms. of Vulcan Black GS in paste in 
180 c.c. boiling water and 3 o.o. caustic soda (3-2 per cent, 
solution), and add to 20 grms. maizo starch and 20 grms. 
water. Boil, cool down to below 30° 0. and add 40 o.c. 
hexamothylonetetramino solution. Print, dry, and steam 
for 40 minutes without pressure. The fastness to hot 
soaping of the printed shade is vory good, but the white 
is just tinted by boiling 1% soap solution. 

As in the case of tho orange dyestuff described above 
Vulcan Black GS may be readily condensed with formalde¬ 
hyde in substanco, forming typically colloidal black con¬ 
densation products practically insoluble in any of the 
common solvents. In this oaso too differences may be 
detected in the products obtainod according to the con¬ 
ditions of the reaction. 

The formation of what is probably the lowest con¬ 
densation product prooeeds with great rapidity with this 
dyestuff, which possesses great affinity for formaldehyde. 


Discussion. 

The CffAiBHaN said he had experimented with the 
orange. Tho printing process had by no means reoohed 
its final stage, though no was of opinion that the method 
would eventually prove to be a very simple one. The 
orange produced a very rich oolour and quite as fast 
as Paranitraniline Red. If a whole range of dyestuffs of this 
type oould be introduced they would prove an altogether 
unique departure in calioo printing. 

Mr. E. Cbowthib observed that alizarin colour makers 
endeavoured to avoid the long steaming referred *»■ 
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using a Mather and Platt’» Bhort Bte^nto. “Wbuld this be 
sufficient, and also would it be practicable to utilise the 
new urocess in the presence of an alkaline solution, ahd 
would fixation take place in the presence of acid ? There 
were two styles of printing which retired those con¬ 
ditions. Apparently the fastness to soap and alkali 
was very much enhanced, hot did such fastness apply to 
suoh laundry detergjeijt* as chlorine or such home-applied 
agents as Persil or Omo. which behaved like perborates ? 
The moderfi test for fast printing was very severe. Many 
of the alizarin colours were unsuitable for some markets, 
and it was necessary to employ vat-dyes. 

Mr. R. de F. Shepherd inquired whether in addition 
to being fast to washing the new colours were fast to light. 

Mr. L. E. V lies said they had to go back 15 years to the 
first use of formalin for the fixation of azo dyestuffs, 
namely, to Geigy’s process for rendering the direct cotton 
dyestuff Diphenyl Black fast to washing. Probably that 
dye was not so fast os the Vulcan colours introduced by 
Messrs. Levinstein, and it also required a greater amount 
of formalin for its fixation. This process was certainly 
new to calico printing, and it was very Burprising that 15 
years should go by, without any novel employment of 
formaldehyde for improving the fastness of dyes. The 
use of hexamethylenetetramine was also quite new. 
He had always been under the impression that 
this body would not decompose into its component 
parts in neutral or alkaline solution, but only in 
the presence of acid. What amount of formalin was 
noceBsary to fix the new dyes ? Was it excessive, or 
roughly in proportion to the two molecular weights in 
question *! l)r. LevmBtein mentioned the products in 
substance, and stated that, he might find some use for 
them. That was likely to be the case, especially as they 
were colloids. Thu market was in need of new coloured 
substances for lithographic and pigment printing work. 
It was satisfactory to learn that the nroducts were soluble 
in benzene, as tney might be used for dyeing in this 
solution. 

Mr. J. Badpit.ey observed that the phenol-formaldehyde 
condensation was a very well-known one, but until com¬ 
paratively recent times chemists had neglected it on account 
of the non-crystalline nature of the products. The process 
was explainable by the theory put forward by Baekeland 
to explain his synthetic resinous products. In the ease 
of a resorcin dye, condensation probably took place 
through the steps Baekeland described, namely, a benzyl 
alcohol derivative was first obtained by the action of one 
molecule of formaldehyde. This intermediate product 
then condensed with a second molecule of the dyestuff by 
loss of water, and the process went on repeating itself 
until a molecule was formed which was resistant to all 
sorts of action. Ho was of opinion there was every possi¬ 
bility of obtaining a complete range of shades by this 
process. 

Mr. F. Sceolefikld said that the condensation product- 
was so readily formed, and was so insoluble, that one 
would imagine the combination might take place by 
the decomposition of the hexamethylenetetramine, 
so that there might be some amount of lake formation 
before the actual steaming process. It would be interest¬ 
ing to know what could be done in the way of discharges 
and resists. 

Mr. .1. HObnkr said it. wns quite possible for a lake 
formation to take place prior to printing. That was the 
reason why he had previously stated that the printing 
process had not reached its finality. Experiments were 
still in progress. He did not, however, think there would 
be any difficulty in this ros^t. 

Mr. Gilbert Gunn inquired whether it was possible to 
dye pulp in the beater or in a revolving boiler. 

Mr. replied in the negative, as practically a 

boding temperature would be necessary, unless deoom* 
position coufd be produced by some addition, or on drying 
on the cylinders- 

Dr, 14IVJInenwn stated it bad been done in a beater, 

Mr. GUKN asked if it was antkii])&tod that the new 
jffOMtt would be oheaper than the ordinary process of 
%eiu|. 9m tome classes el paper very dean and fast 
dyes were required, especially for caaings which were 


largely used in the calico industry, something being, 
required which would not bleed and would stand the* 
action of weak alkali and acid. 

Mr. HObnkk said experiments would be made in the 
direction indicated by Mr. Gunn. Possibly decomposition 
might take place on the drying cylinders, if the colour 
did not run away on the wire. * 

Mr. Gunn replied that if the pulp were first treated,, 
and the dye to some extent fixed in the boiler, dyeing 
lieing already done in that way, it would be possible to- 
retain a very large j>ercentage by the time the cylinders- 
were used. 

Mr. It. de F. Shepherd inquired whether it was- 
necessary to use the hexamethylenetetramine or 
whether the formalin could not be used direoily in the 
case of dyeing pai>er pulp. 

Dr. H. Levinstein, in reply, said he had not tried this 
particular substance for dyeing paper pulp, it being 
merely typical of a large olass of dyes which could be made. 
Several pertinent questions had been asked with regard 
to the practical value of the printing process, to rooei 
of which he was for the moment unable to reply. He 
had brought tho results forward as being more in the 
nature of an interesting chemical reaction than of a 
valuable technical process. Ho was still conducting 
oxjKjriments with regard to the steaming. The con¬ 
densation took place so readih that he imagined it would 
be quite feasible to use the small .Mather and Platt steamer. 
Condensation could Ik*, and was preferably, carried out 
by means of ail alkaline printing paste. He belioved that 
an acid printing jwistc would be unsuitable on account 
ot the fact that the dyestuff was not soluble as a free acid. 
The fastness to chlorine of the orango dye described was 
poor, but they had made others which appeared to be 
much better. Tho particular substance in question was a 
mono-azo dyestuff derived from resorcinol. A largo 
number of analogous dyes could be made in that way, 
of which only a comparatively small number had been 
tri<*d. He had not tried the action of perborates. The 
fastness to light of the dyestuff was good, being about 
equal to that of Paranitramline Red. but it did not com¬ 
pare with an alizarin dyestuff with regard to fastness 
to light. The process of J. U. Geigy referred to by Mr. 
Vlies was one to increase the fastness to washing of sub¬ 
stantive dves bv after-treating them on the fibre with 
formaldehyde. The process described by him was quite 
a different matter, nr., a new method of producing fast 
prints with dyes of which many wore not substantive, 
and he had not referred to the. Geigy process as this had 
nothing in common with it. 

As regards the constitution of the substances about 
which Mr. Baddiley had HjKjken, he had no knowledge 
of how the condensation products were formed, but 
he should imagine something of the kind took place; 
certainly two or more molecules must Ikl* linked together 
in some way. As regards discharging and the use of 
jiaraformaldehyde, and the decomposition of tho printing, 
paste, nothing had been tried. Premature formation* 
of the lake had Wn observed, but eoukl be prevented. 


SOME NEW DERIVATIVES OF INDIGO. 

BY DR. HERBERT LEVINSTEIN. 

The first synthesis of indigo was by A. von Baeycr and 
took place in 1880; it was first marketed in 1897 by. 

, tho Badische Anilin und Soda Fabrik. Tho first [latent for 
brominatod indigo was taken out in 1900. in this year 
! Rahtjeo produced a mixture of indigo, 5-bromo- and 
5.5'-dibromo-indigo, known as Indigo R and 2 R» by 
[nominating indigo in glacial acetic acid, in 1907 Engl 
produced 5-bromo, 5.5'-dibromo- f S.l.S'-tribronuK 
5.7.5\7'-tetrabroraoiadigo by brorainating at a higher 
temperature in a neutral solvent. Penta- and heia- 
bromidet have also been obtained by methods which are 
now well known. It ia remarkable that seven years should 
have elapsed between the djgcovary of Rahtjeo and that 
of Engi, which has bad such valuable technical results, 
Frisdlaender has recently shown that the active con¬ 
stituent of the ancient Tyrian purple is identical with 
6.6'-dibromo-indigo. This substance produces a Bbade= 
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more violet than ordinary indigo, whereas the shado 
of the 5.8' isomeride is greener. By this synthesis an 
interesting link was forged between the dyes of a semi- 
uythological past with the latest development of modern 
scientific industry. 

In 1905 eamo the beautiful discovery of thioindigo 
by Friodlaender. Great activity ensued in. tho investiga¬ 
tion of indigoid dyestuffs in the coal tar dye factories, 
for these discoveries opened a large field for scientific 
research which seemed • offer prospects of reaping a 
technical harvest. 

On looking through the notes for those years it seemed, 
to me that the brominated sulphur, selenium, and arsenic 
compounds of indigo, and 5.5'-dihydroxy*7.7'-disulr»ho- 
naphthylindigo, a new derivative of 8-naphthylindigo, 
which were prepared at Blackley at that time, may be 
of some small general interest. The preparation of 
the first scries of compounds is largely duo to the initiative 
of Dr. M. Wyler, who carried out the experimental work, 
while for the products derived from 5-hydroxy-7-sulpho- 
2-naphthylglvcinc I am greatly indebted to the co-opera¬ 
tion of Dr. 0. Diehl. 

There are two publications concerning brominated indigo 
sulphides, if they may be so called, both by Cossella (see 
Gor. Patents 220,321 and 220,629 of 1909, since allowed to 
lapse). In the second patent the formula of the product 
obta ned is given as (C' 10 H n N 2 O a Br 3 ) s S. 

Our object was to examine this compound and find out 
whether other substances besides su’phur were capable of 
entering the indigo molecule in the way suggested by the 
above formula. Both selenium and arsenic reacted 
in a very similar maimer to sulphur, but unfortunately the 
analytical data obtained did not enable us to draw any 
conclusions as to the constitution of the bodies obtained. 
The preparation of all th(^ derivatives is practically 
identical in method. To 15 parts of indigo suspended 
in nitrobemol 32 parts of bromine are added: 1*8 parts 
of sulphur, or an equivalent molecular proportion of 
As, As a 0 8 , or AsnOj are then added and after 12 hours' 
standing the mixture is gradually heated up to 180° C. 
and kept at that temperature for several hours. 

As regards the mechanism of t ho reaction, it should bo 
notod that neither sulphur, selenium, arsenic, As/),, 
nor Ab 2 0 6 react under the above conditions in the absence 
of bromine. The formation of the bromo-compound of 
sulphur, selenium, or arsenic is the first step and this 
compound then acts on the indigo. 

For analysis the dyestuff was in every case reduced 
to the leueo compound with hydrosulphite, filtered, 
reprocipittttod by means of a current of air and dried. 

In the case of the sulphur compound the figure for 
sulphur corresponded fairly well with the above formula. 
In the cases of selenium, arsenic, As/.)*, and As/) & , the 
figures for selenium and arsenic were considerably lower. 
The As 2 () 6 is the most reactive of those substances and the 
tribromo-indigo derivative prepared in the presence 
of As 8 () 5 contained 5*19 % and 5-25 % As. 

The introduction of sulphur, selenium, or arsenic into 
tho indigo ring has but little effect on the shade. Thus 
all the tribromo derivatives give shades similar in character 
to those of tribromo-indigo. In the case of the arsenic 
indigos, mono-, di-, fcri-, and tetrabromo derivatives woro 
made, and in each case the arsenic derivatives correspond 
roughly in shade with the derivatives of indigo con¬ 
taining the same quantity of bromine. 

The preparation of 5*5 / -dihydroxy-7.7 , -disulpho- 
naphthylindigo is interesting on account of the very 
smooth manner in which it may bo obtained from 5- 
hydroxy - 7 - sulpho- 2 -naphthylglycine, 20 grmB. of which 
are slowly and carefully added to 60 c.c. concentrated 
sulphuric acid at 100° 0. The temperature is then raised 
to 170° until no further roaction is observed. After 
cooling, the brownish yellow sulphuric acid solution is 
poured on to 300—400 gramB of finely ground ice and the 
indigo is filtered off, washed with ice water, and dried 
on the water bath. Y.old 19 $rms. The substance has a 
strong bronzy lustre and exhibits a characteristic dichroism. 
It is sparingly soluble in cold water, more readily in hot. 
On the addition of caustic soda the aqueous solution is 
nearly decolorised, showing only a faint groen coloration. 


With soda there is db discoloration in the oold, but on 
heating the solution b^oraes green. The oolonr of the 
alkaline solution is discharged by heating with hydro- 
sulphite. When dissolved in' concentrated sulphuric 
acid it produces a beautiful fluorescence and a deep blue 
solution when poured into cold water. 

Tho new substance dyes a green shade on wool from 
a w. akly acid bath, and also possess** a noticeablo affinity 
for the vegetable fibre, as might be expected from the 
orientation of tho substituent groups in tho naphthalene 
nucleus. 

Bromination takes place readily in glacial acetic acid, 
four atoms of bromine being taken up. Tho bromine com¬ 
pound is soluble in alcohol, and more soluble in water 
than the unbrominated compound. The bright blue 
aqueous solution becomes green on the addition of caustic 
soda; a much more intense shade than that of tho 
unbrominated compound. Melting cither the brominated 
or the unbrominated product with alkali leads to complete 
breaking up of the molecule, but by tho action of 30 per 
cent, fuming hydrochloric acid a substance was obtained 
which is in all probability tetrahydroxynaphthylindigo. 

Discussion. 

Mr. HOrnkr said that for cotton dyeing indigo was 
lieing gradually replaced by dyestuffs which produced 
faster shades. As regards wool-dyeiug indigo still main¬ 
tained its position. The Committee of the Textile Insti¬ 
tute appointed to go into tho question of indigo-dyed 
cotton gocxls had wily held one meeting and then dis¬ 
solved. Upon that Committee was a representative 
of the Admiralty, who stated that the Department had 
used nothing but indigo for the blue collars which the 
sailors wore, but they wore now on the look-out for a 
colour faster than indigo, which they thought they could 
obtain. 

Mr. E. Crowthbb considered there was something 
in tho process of dyeing with indigo which caused part 
of the colour to bo alisolutely fast to washing. Had tho 
author made any dyeing experiments with derivatives 
of indigo t There appeared to be a tremendous amount 
of waste colour on mdigo-dyod cotton of deep shades, 
and if it were possible to dye a lighter shade of similar 
fastness to the residual colour obtained by a heavy soaping 
of a deep shade, naval men would bo satisfied. 

Mr. HUbner stated that it was well-known that very 
light shades wore most difficult to removo by washing, 
even in tho case of ordinary direct dyeing colour*. 

Mr. L. E. Vi.nss observed that in the author’s description 
of the progressive bromination of indigo, two particular 
positions in the molecule remained unattached. He was 
not quite clear which these were, as two methods of 
indicating them were possible. They could lie positions 
4.4' or 6.0'. If Dr. Levinstein adapted the method of 
starting the count from the imido group counter clock¬ 
wise on the left side of the formula, then he was oorrect 
in his statement. The 6.6'-dibromoindigo, one of the 
dyestuffs present in the moluac, Murtx brandaris, oould 
only bo obtained indirectly, such as by the internal con¬ 
densation of the glycine of 4-bromo-2-aminaben*oic acid. 
It was remarkable that on further bromination, this body 
still gave reddish-violet dyeetnffB, whereas the products 
of the direct bromination of indigo gradually became 
groener and woaker in shade. It was of interest to note 
that tho hexabromo-indigo contained over 65 per cent, 
of bromine. Such a large nonohromophorio addition 
to the molecule would readily account for the diminished 
tinctorial power. 

Mr. Oleciq asked whether the author had suocoeded in 
introducing arsenic and selenium into thioindigo. 

Dr. H. Levinstein agreed that indigo was a poor cotton 
dyestuff in comparison with modern dyes, though uerhaps 
it was still the finest wool dye. Alizarin or antnraoene 
blues would stand originally a longer time without fading, 
but when they had finished their work they mostly did so 
as a dirty puce colour, while indigo, though beooming 
weaker, retained ita blue colour. For that reason alone 
indigo ought to hold ita own act wool for many yearn to* 
come. With regard to Mr. VKes’ query oooeerning the 
constitution of Tyrian purple, the statement made »the 
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toch-the chemistry of pine oil. 


paper was correct. In reply to Mr. Glegg, they had been 
content with preparing the selenium and the arsenic 
derivatives of indigo, and did not pursue the matter 
further. Thore did not appear to be any prospect of 
pelonium or arsenic derivatives finding technical applica¬ 
tion. 


New York Section. 


Meeting held at Chemist#' Building, on Friday, April 24th, 
1914. 


MR. 0. W. THOMPSON IN THE CHAIR. 


THE CHEMISTRY OK PINE OIL. 

BY MAXIMILIAN TOCH. 


One of the industries which has developed as a result 
of the policy of conservation in the United States is the 
manufacture of useful products from resinous woods. 
Enormous quantities of the latter, which in previous 
years wore considered of little or no use and were deliber¬ 
ately burned in huge burners especially constructed for 
the purpose, or which were simply allowed to go to waste, 
are now being economically and profitably manipulated 
for the recovery of turpentine, pine oil, and rosin, or the 
production of tar oils, pine pitch, and charcoal. 

The two commercially imjiortant methods in vogue are, 
first, the steam and solvent or extraction process, and 
scoond, the destructive distillation process. 

Mr. H. T. Yaryan has taken out letters patent on a 
process for extracting turpentine and rosin from resinous 
woods, which very well illustrates the extraction method 
as practiced to-day. Resinous wood, reduced to fine chips 
by passing through a wood chipper, is charged into an 
iron vessel through a charging door at the top. The wood 
rests upon a false bottom over a coil supplied with super¬ 
heated steam for producing and maintaining the proper 
temperature within the iron chamber. The door at the 
top and the diBchargo door at the bottom are closed, 
and the current of superheated steam is driven into the 
mass of chips. This is continued until the more volatile 
turpentine lias been vaporised and driven over into the 
condensers. The wood in the extraction vessel is left 
charged with a small percentage of heavy turpentine, 
together with pine oil and rosin. Steam is shut off, tho 
excess moisture in the hot wood is removed by connecting 
tho vessel with a vacuum pump, and finally a liquid 
hydrocarbon (b.pt. 240°—270° F.) is sprayed over the top 
and allowed to percolate down through the pores of tho 
wood. The resinous materials are thus the roughly and 
completely extracted, and passed into a storage tank, 
from which they are pumped into a still used for separating 
the component parts of the solution. From the still the 
hydrocarbon solvent is readily separated from the heavier 
piuo oils by distillation under reduced pressure, on account 
of the great difference in the boiling point between tho 
pine oils and the hydrocarbon solvont, tho former boiling 
between 350°—370° F. Tho pine oils are in turn separated 
from the rosin by distillation with superheated steam. 

ThiB process has been worked on an enormous scale 
by the Yaryan Naval Stores Company*, with plants at 
Brunswick, Ga., and Gulfport, Miss. This Company’s 
Brunswick plant alone utilises from 500—600 tons of 
wood each 24 hours—probably a larger consumption 
than tho combined pine wooa destructive distillation 
p’ants of tho country. 

Other so-called “low temperature” processes deserve 
mention as possessing features of merit, although sufficient 
data does not appear to be available to show their true 
value when operated on a large commercial scale. Tho 


• The following la a Hut of the Yaryan A, patents: 915,400. 
915,401, and 915,402, March IJM909; MlwTlUy 18, 1900 
*84,267, Sept. 14, 1909: 904,728, July 19, 1910 2 992,325, May 
16, 1911 (we this JT., 1909,481,004, 1099 ; 1910, 108; 1911 815). 


I Hough process, for example, is to be considered essentially 
j a preliminary treatment in the manufacture of paper 
pulp from resinous woods. Chipped wood is placed in a 
retort and subjected to the action of a dilute alkali. The 
rosins are saponified and the soap separated from the 
alkaline liquor by cooling and increasing the a kali con¬ 
centration to the desired degree. The rosin soap may be 
sold as such, or treated with acids for recovery of the 
rosin. The turpentine and pine oils are recovered either 
by preliminary treatment with steam or during the early 
stages of the cooking process. 

It will he noted that in the low temperature processes 
the only products recovered are turpentine, pine oils, 
and rosins, the first two removed bv the action of steam, 
cither saturated or superheated, and the latter by extrac¬ 
tion by use of a neutral volatile solvent or a saponifying 
agent. The so-called “ spent wood ” may be used either 
for the manufacture of pajn'r pulp or as a fuel to generate 
the power necessary to carry out the process. 

In the destructive distillation process, the wood, in the 
form of cordwood 4 ft. to 6 ft in length and 4 in. to 8 in. 
in diameter, is placed in a horizontal retort and the tem¬ 
perature gradually raised until tho wood is thoroughly 
carbonised. The'factor of greatest importance in the 
successful operation of this process is temperature control, 
as it is essential that tho turpentines and pine oils ho 
removed in so far as is possible beforo the temperature 
at which the resins and wood fibre begin to decompose 
is reached. The total volume of distillate, as well as the 
percentage volume of each of the several fractions thereof, 
is largely dejamdent on tho degree of temperature con¬ 
trol. 

Destructive distillation of resinous wood was first carried 
out in earthen trenches, the combustion being controlled 
by partially covering the wood with earth. Tar and 
charcoal wero the only products recovered. Then came 
the beehive oven, operated in much the same crude 
manner, but recovering the more volatile distillates, in 
addition to tar and charcoal. This waa in turn super¬ 
seded by the horizontal retort, externally heated, hot 
gases being circulated cither through an outer shell 
or through pipes within the retort. Next came the hath 
process, wherein the cord wood was immersed in a bath 
of hot pitch or rosin, thereby volatilising the turpentine 
and lignter pine oils and dissolving tho heavier oils and 
rosins. After this preliminary treatment the bath was 
withdrawn and tho wood subjected to straight destructive 
distillation. 

More recently* a retort has been devised utilising tho 
basic principle of tho laboratory oil bath. The retort is 
heated by means of a lnyer of hot petroloum oil which is 
kept continually circulating between tho retorts and an 
outer cylindrical shell that completely surrounds the retort 
proper. In this way it is claimed that tho temperature 
of distillation can bo accurately controlled. The turpen¬ 
tine and pine oil obtained are fractionated and rectified 
by subsequent steam distillation. In running the retort, 
the temperature of the oil bath is so regulated that the 
heat inside does not exceed 450° F. beforo all the turpen¬ 
tine and pine oil have been distilled. 

The products of destructive distillation by the several 
processes are in each case of very much tho samo general 
nature, namely, turpentine, pine oils, tar oils, pine tar, 
pitch, and charcoal. In some instances low grade rosin 
oils aro also produoed. 

“ Light wood ” does not refer to woody fibre which has a 
low specific gravity. The name originated from the fact 
that this particular wood is so rich in oil and resinous 
material that it is readily used for lighting fires. In the 
southern portion of the United States little bundles of 
“ light wood ” aro for sale in strips about J in. in diameter 
aud 1 in. long. When a flame is applied to one of these 
strips of wood it becomes useful for lighting fires, hence 
the name “ light wood.” I have seen “ light wood ” so 
rich in resins and oily material that by transmitted light 
a thin section looked liko translucent ruby glass. It is 
this particular wood which is most used for the distillation 
of wood turpentine, pine oil, and rosin. 


• T. W. Pritchard, this Journal, 1912, 81 , 418. 


Vol. XXXII!., So. 11.1 
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The I'Toduct from that type of pine free from which 
turpentine is obtained hue always been regarded os pro- 
ciucing two materials when the sap has been collected 
end distillod. The one material is turpontine, and the 
other rosin. About ten years ago, when destructive 
and steam distillation of pine wood became a practical 
industry, a third substance wrs recovered. This material, 
intermediate between turjxmtinc and rosin, is now known 
as “ pine oil.” 


As far as I know, no one has yet determined the chemical 
constitution of this intermediate product of the pine tree, 
which has beou designated as “ pine oil.” Two years ago 
1 started this investigation, which is practically finished. 
The chemical composition of this material and the work 
which led to its determination will be published later. 
There is as yet no standard of purity for pine oil, but 
that it has a definite chemical composition is now fairly 
well established. Tho only original investigation of the 
chemical ooni]>OKition of pine oil was carried out by Dr. 
•1. E. Tocple* on long leaf pine oil. 



l)r Teeplo says: “ The commercial long leaf oil, 

as it conics on the market, is either clear and water white, 
containing 3 or 4 per cent, of dissolved water, or it may 
have a very faint yellow colour and be free from dis¬ 
solved water. The specific gravity ranges from 0-935 to 
0-047, depending on freedom from lower boiling tei penes. 
A good commercial product will begin distilling at about 
206° to 210° and 75 per cent, of it- will distil between the 
limits 211°—218", and 50 ]»erccnt. of it, between 213°—217°. 
A sample having a density of 0-045 at 15-5 U showt-d a 
specific rotation of about [af"—11°, and an index of 
refraction of Nd 1-4830. In fractional distillation of the 
oil the specific gravity of the various distillates rises 
regularly with increasing temperature, becoming Ntcady 
at about 0-947 at 217°. 

“ If the oil consists essentially of tcrpineol, C 1(i H 1{i O, 
it should be easy to convert it into torpin hydrate, 
( 'ip H *oOrfH 2 0, by tho method of Tiemann and 
Schmidt.} The converrion was found to proceed easily 
when the oil was treated with 5 per cent, sulphuric acid, 
either with or without admixture with benzine. If 
agitated continuously, the reaction is complete within 
3 or 4 days. If, on the other hand, the mixture is allowed 
to stand quietly, the formation of terpin hydrate extends 
over several months and produces most beautiful large 
crystals, which, without recrystallising, melt at 117°— 
118°. When reorystallised from ethyl acetate they melt 
at 118°. The yield ii about 60 per cent, of the theoretical. 


a . c h<»p. and oonveniont method 
oi making terpin hydrate that ft will doubtless supersede 
e usual manufacture from turpontine, alcohol, and 
mtnc acid, and instead of terpin hydrate serving as raw 
material for the manufacture of tcrpineol, as heretofore, 
the reverse will be tho case.” 


The term “ pine oil,” as now understood, is the heavy 
°ii ( ™ inod * rom the fractionation of crude steam dis¬ 
tilled wood turpentine. When the sap of the pine tree 
is subjected to distillation in a current of steam the 
volatile liquid—turpentine-'consists almost entirely of the 
hydrocarbon, pinone (O l0 H le ) When, however, the 
trunk, stumps, and root* of tho same tree have been 
allowed to remain on the ground for a number of years 
and arc then steam distilled, there is obtained, in addition 
to tho turpentine and rosin, certain heavier oils formed by 
hydrolysis and oxidation as a result of exjawure to the 
atmosphere. To the heavier oils thus formed and yieldod 
up in the process of stoum distillation the term “ pine oil ” 
is properly applied. 

Pure pine oil has a very pleasant aromatic odour, similar 
at times to the oil of caraway seed or the oil of juniper seed. 
When pine oi! is impure it is very difficult to use it for 
interior work on account of its pernicious odour of 
empvruumatic compounds. It has been used to a con¬ 
siderable extent for making paints which should dry 
without a gloss, and as a “ flatting ” material it has been 
very successful. It has tho excellent quality of flowing 
out well under the brush and of not showing brush marks, 
the latter because it evaporates so very slowly. It is 
a very powerful solvent, and many of tho acid resins 
which have a tendency to separate when they are 
insufficiently heated with drying oils will remain together 
when pine oil is added. Pino oil can be used to a con¬ 
siderable extent as a diluent in nitrocellulose solutions, 
and as a cooling agent for the reduction of varnishes 
it also lias excellent qualities. Tho author takes this 
opportunity of stating that on previous occasions his 
recommendations concerning new and useful materials for 
the paint and varnish industry have been misunderstood 
in some instances, and it is to be hoped that t:ies3 remarks 
will not lie misinterpreted. Pine oil is a new and useful 
material, but it is by no means a substitute for linsoed oil 
or turpentine or any of tho other materials now on the 
market. It lias properties peculiar to itself, and when 
intelligently used is of considerable value. 

Practically all tho pine oil obtainable contains a small 
percentage of water in solution, to which it clings rather 
tenaciously, and it is by no means a simplo matter to 
dehydrate this material. A rather complex apparatus for 
dehydrating the material is necessary with temperature 
control, but the test which the author has devised for the 
determination of water is quite simple. If 5 o.o. of 
pine oil are mixed with 1 c.c. of a neutral mineral oil, 
like benzino, kerosene, or benzol, and a perfectly dear 
solution is obtained on shaking, no water is present; 
but if there is any water present in the pine oil tne water 
appears as a jelly, and a milky solution is obtained 
which does not soparate after long standing. The fact 
that pine oil will take up a considerable quantity of 
water and still remain clear makes it useful for emulsion 
paints such as are very much in vogue at the preeent 
time for the interior of buildings, and it has been suggested 
that the addition of water up to 5 per oont. for such a 
purpose is beneficial on new walls. The United States 
Bureau of Chemistry* has developed a method for the 
determination of moisture by the use of calcium carbide; 
this is being investigated at our laboratories, but on 
account of its being a gas-volumetric method is not quite 
feasible for general use in technical laboratories 

I am glad to acknowledge here the assistance which was 
given to me by Mr. C. A. Lunn for the samples of raw 
materials and information sent me. 


A number of commercial samples of pine oil wew 
dehydrated and analysed. The tables given below 
indicate the results obtained i— 


* J. Amer. Cbem. floe.. 1908, 31 , 412 (we this J , 1008, 346). 
t Ber., 28, 1781. 


• U.S. Dept. Agrlc. Bur. Chem. Circ., 97. 
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Analyses 0 / pine oils. 






Arid 

Iodine 

Flash* 

Sample No. 

15*° C. i 

Colour. 

value. 

j value. 

point. 

B-12,200.. 

| 0 9423 

Faintly yellow 

0-68 

! 142-5 I 

170* F. 

8-12,201.. 

! 0-9427 

Not quite WVV 

0 29 

118-4 ; 

175° 

8-12,496.. 

0-9338 

WW 

0-51 

125-4 i 

145° 

8-14,499.. 

0-9330 

Straw oolour 

0 59 

161*5 

160’ 

8-14,500. . 

0-9291 

Pale nralxir 

1 0-49 

J 73*9 

148“ 

8-14,501.. 

0 9355 

Straw colour 

0 70 

143*2 

168“ 

8-14,560.. 

0 9382 

WW . 

j (H7 

129*8 

! 175 

8-14,501.. 

0-9350 

Straw colour 

! 0 73 

142-7 

| 160° 

8-14,562.. 

0-9583 

WW . 

0-27 

121*4 

l 

176° 

i 


• Open cup (Tagliabue tester). 




Ultimate analysis. 

_ 

__ 

Sample Number. 

C. j 

11 t 

O. 

8-12,200.. 



78 1 

115 1 

10-4 

8-12,201.. 



77-9 

11-4 

10*7 

8-12,496. . 



77-0 

111 

11*9 

8-14,499. . 



81-8 

10*6 

7*6 

H-14,500.. 


.i 

HO-9 

10*6 

8*5 

8-14,501 . 



79-0 


9 6 

8-14,500.. 



78 4 | 

11-2 

10 4 

8-14,561.. 



79-6 | 

11 5 ! 

S 9 

8-14,562.. 



78-3 

11 1 

10 6 

Average 



79-0 

11*2 

9 8 


Tcrpinool (theoretical) . 77 85 

French turpentine* . 87 7 

American turpentine* . 87-7 

Wood turpentine* . S5*7 

Pine oil, first runnings . 84 3 

llwtillatu pine oil, 174—105" (.'. 8-6 


11-77 
111 ) 
12 1 
121 
11-8 
11-4 


2 2 
60 


• M. Toch The Chemistry and Technology of Mixed Paint s,’ 
P. Van Nostruml Company, publishers, New York. 


Fractional distillation of commercial pine oil. 

1 

Fraction 

Total 

Sp. gr. 

Temperature | 

in % 

distillate. 

lo-S 3 V. 

Water 100° . 

2 

2 


174—J 94 . 

5 

7 

0*882 

194—205 . 

11 

18 

0 920 

205-208 . 

10 

28 

0 933 

206—210 . 

25 

53 

0*939 


35 

88 

0 941 

213—216 . 

i « 

94 

0 942 

216—218 . 

1 

95 

| 0*942 

218- . 

4 

99 

I 


Evaporation of pine oil$ on Meant bath. 
Sample. i Low after 9 hours. 


8 - 12,200 
S -12,201 
K-12,496 
H-l4,499 
8-14,500 
fi-14,501 
8-14,560 
.8-14,561 
H-l 4,562 


93*4% 

96- 3% 

97- 3% 
93-8% 
85-7% 
92-7% 

98- 6% 
95*1 % 
0.8-7% 


Sample. 


fl - 12,200 ; 
8 - 12,201 
8-12,496 ; 
8-14,490 
8-14,500 j 
8-14,501 i 
8-14,560 | 
8-14,561 i 
8-14,562 


2 hrs. 


Per 

cent. 

27'8 

20-3 

30-4 


36-8 

39-5 

46-4 

24-6 


4 hrs. 

j * hn. | 

8 hrs. 

24 hrs. 

32 hrs. 

1 Per 

Per 

Per 

Per 

Per 


cent. 

ceut. 

cent. 

cent. 

43-8 

62-2 

67*2 

06-7 

96-7 

31*8 i 

41*8 

60*8 

92-4 

92 7 

46 9 

58*0 

700 

97*5 

07*5 

! s 

; 56-6 1 

69*8 

80*4 

95-5 

95-5 

. 58-9 I 

70-5 

82*5 

96*5 

96 5 

; 68*0 

81-0 

88*7 

1 94*0 

94*0 

35 3 

46*0 , 

53-2 

88*8 

oo-fj 


Nottingham Section. 

Meet inn held at Nottingham on Wednesday, April 20th, 
1914. 


MB. N B. TBOTM\K IN THE CHUB. 

SOME PRACTICAL OBSERVATIONS IN THE 
PREPARATION OF LIME-ARSENIC PAINTS. 

UY B. FXBID4Y INNKS, F.l.C. 

The grout irregularity in the physical state and chemical 
composition of lime-arsenic paints led me to teat the 
effect of altering the various conditions of preparation. 

Text-books on tanning recommend that red arsenic 
should first be sprinkles! over the lime, hot water added, 
and the mixture stirred; this practice is followed by 
the trade and is presumably regarded as the best. 

I find that this method does not give the best results, 
judging by the amount of sulphydrate-ions formed. 
This was considered to be the only determination neces¬ 
sary and waR carried out. using lllockley and Mehd s 
method (this Journal, 1912,369) with E/5 nickel chloride 
as external indicator. 

The first experiments were done in 6 in. open dishes, 
but it was found that there was considerable loas of ,SH- 
nms after aliout ] hour, especially tf the mixture was kept 
warm, owing most, likely to oxidation. This oxidation is 
not so likely on a large scale, so further experiments were 
conducted in long-necked 500 c.e. flasks m order to 
approximate to working conditions. 

Un using calcium hydrate and hot water a higher result 
wus obtained than by the usual method. So 1 tried 
slaking the lime first and then adding red arsenic imme¬ 
diately the slaking wus over. Higher and more con¬ 
sistent results wore obtained. 

The influence of time and temperature are “hewn in the 
subjoined table. In ex[>erimcnts A to I). 13-2 grma of 
calcium hydrate were treated in a dish, and in E to G in 
a fhtHk. Experiments H and l were made by treating 
It) grins, of quicklime in a Husk 


|soluble H 
on total 
sulphur. 


1 

1 

: c.e. 

Temp. 

1 

| Sampled 

j 

JVmp. i 

main- i firms. 

j water 

ol water 

! after 

tallied 1 S in 

1 added. 

V. 

hours. 

in °C. i solution 

1- 


, - 



After evaporation a small, hard residue, similar in 
appoarance to pale rosin, was left. In the case of S~14,999 
and S-l 4,600, the residue was very dark, almost black, 
due probably to impurities ill the pine oils. 

Evaporation of pine oil at room lemperatvre —6f>° F 


15 

1 

S 

Room 

0*104 

56 

15 1 

Room 

0*104 

56 

15 

‘4 

Hoorn 
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• In hot flask kept corked, t Evaporated to dryness In i hour. 

: Slaked together. 

Experiments on a larger scale confirmed these results 
and conclusions. , . , 

It was further found that lime slaked in such la way as 
just to boil the water but not to cause excessive ebullition, 
gave a paint (whether with or without the arsenic) very 
much finer and more voluminous than by slaking with 
small quantities of water at a time. This latter method 
caused hard lumps of unslaked lime, due to local over¬ 
heating (Procters Principles of Leather Manufacture, 
pp. 122 and 142). 
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Expressed briefly the conclusion arrived at isLet 
the lime be as fully hydrated as possible, and yet as hot I 
•as possible before adding the red arsenic. Then stir vefy j 
thoroughly. Do not let the lime slake dry and crumble. ! 

This confirms the work of Levi and Manuel published in 
*“ Hide and Leather,” May 7th, 1910. 

Working on a large scale it was not found possible to 
get exactly the same results every timo. This is partly 
due to the fact that the paint is always made as nearly as 
possiblo to the same consistency regardless of the amount 
of water required, thiB latter being a variable quantity. 

Another observation vras that a rod arsenic containing 
about the same amount of sulphur as another does not 
necessarily give the same amount of sulphur into solution 
as sulphydrate, whether slaked as above or in the usual 
way. With a good red arsenic containing say 97 per 
•cent, of total sulphur one ought to get about 32 per cent.. 
into solution, equal to about HtU per cent, calculated on tho 
total sulphur. I have had, howevor, numorous samples 
of red arsenic only yielding 20*4 per coni#., 17 0 per cent., 
and lfi-0 per oent. “ available ” sulphur, and a sample 
of yellow arsenic only yielded 11-2 per cent., though its 
total sulphur was 32*fi. This is obviously a different 
material to the usual yellow arsenic, as Prof. Procter 
states that he obtains oven bettor results with yellow than 
with red. 

Although red arsenic is said to bo realgar (AsJSj ( 
-containing 29-90 per cent. 8. samples I have analysed ' 
contain from 34—37 jsor cent. As 2 S 3 (yellow arsenic) 
■contains 39*09 per cent. S. 

Therefore in examining deliveries a total analysis does 
not give nearly such useful information as a detenuination 
»of tho “available” sulphur. For this, a method based 
■on F or H has boon found to give reliable results. 

Discussion. 

Mr. R. F. Inkjsh, in reply to a question from Mr. Law, 
said that no experiments with larger proportions of arsenic 
had been made, because in his own case it nevor exceeded 
10 per cent., and generally was about half that. Prof. 
Mtiasny had found that arsenic must not ho in excess, 
^jven locally, and when adding it tho mixture must le , 
well stirred. The sulphydrate ionB, in conjunction with , 
the OH ions, were the active unhairing principle. In | 
reply to Mr. Pentecost, the arsenic itself, so far as was 
known, played no part in unhairing, and onlv a small part 
■went into solution, not even enough to kill the bacteria 
present. A mixture of sodium sulphide and calcium 
.chloride was not in favour with tanners. In reply to Mr. 
Merriman, tho insoluble arsenic was romovtd with the 
.hair, and the soluble arsenic with tho hydrate and 
sulphydrate by washing. 


L 

tdJr.lMl B. 

Extra 2 weeks In mellow lime. 
Fine grain, soft feel. 



Extra 3 weeks In a fresh lime. 
Break, grain not so fine, more stretchy. 



NOTE ON TH E RELATION BETWEEN THE * FEEL ” 
OF LEATHER AND ITS APPEARANCE UNDER 
THE MICROSCOPE. 

BY E. FARADAY INNES, P.I.C. ; 

The following remarks refer to chrome-tanned goat- j 
.skins for glacd-kid. Tho photographs aro from the 
finished leather and aro magnified 75 times. 

The sections were prepared by shaving in sections j 
parallel to the fibres of tho skin as thinly as possiblo by 
hand with a razor (not with a microtome). The width 
of the sections averaged 0-17 min. They wore then 
.teased out as thoroughly as possible with needles. It 
was very much easier to tease out sections of mellow well¬ 
feeling skins than sections of hard tinny skins : in all cases 
of the former the section oould be teased out as easily as 
cotton-wool, but in the latter cases the section seemed 
more like a piece of thick Btring, and it was only possible 
to separate the skin into " lumps.” These consisted of 
masses of fibre still cemented firmly together. Whore tho 
fibres aro stunted and short this has been caused by their 
having originally been oemented together so firmly that 
•on attempting to teue them out they hate been torn. 
Had the interfibrlller oemeftt been removed the fibres 


I, X. 180! A. 
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themselves could have been separated whole. Thus a 
long-fibred section is an index of nice feeling, soft, mellow 
leather, and a short-fibred one, of hard leather. 


II. 

L.N. 1908 (i.) 
Soft and lull. 



L.N. 1908 (ii.) 
Not lively, coarse led. 



Analysts of two samples of ylaci Hd. 



Moisture. 

Ash. 

j CTjOj. 

Samylr A. 

Per rent. 

Per cent. 

Per wnt. 

drain Hide . 

15-62 

7-SI8 

6-07 

Middle . 

18-60 

5-54 

4-28 

Fleah-side. 

15-83 

7-35 

4-28 

Flesh. 

11-5 

8-1 

3-5 

Check. 




Grain-Hide. 

16-65 

7-70 

5-97 

Middle . 

18-30 

5-71 

4-15 

Flesh-sldo. 

16-62 

7-09 

4-46 

Sample B. 




Grain-Hide. 

17-05 

#87 

4-20 

Middle . 

18-63 

547 

3-81 

Flesh-side.*. 1 

17-17 

6-46 

314 

Cheek. 




Grain-ride . 

17-27 

6-54 ! 

37S 

Middle . 

18-24 

5-62 

826 

JHwbHritfe.| 

17-88 

6-87 

3-14 


Fifuree are calculated « undried sample. 


Where the fibres are well separated but are fragile- 
looking and have a lot of loose ends and a “ Bhaggy ” or 
“ ragged ” appearance, this is due to excessive action of 
calcium hydroxide. In this particular example the skin 
had been in a fresh lime-liquor an extra three weeks and 
was characterised by a “ break ” and also stretchincas. 

A similar lot of skins had an extra three weeks in ft. 
mellow liquor instead of a fresh liquor. This turned out 
very well and had no break. 

The pliotoH show examples of:—Under-liming (fibres 
short and stuck together); proper liming (fibroe long,, 
well defined, and sound—nothing but fibres); and over¬ 
liming (fibres long but “ ragged ” and fragile). 

Another small point of interest is that as the fibres 
approach from flesh to close under the grain they get finer 
and merge into a much more compact formation, and the 
chromium content of the grain-side is about half as much 
again as in the middle nnd flesh-side as shown by the- 
figures in the foregoing table. 

This short note confirms Prof. Procter’s remarks on 
the great use of the microscope in leather chemistry. 
Chemical analysis shows all the skins to contain the normal 
amount of chromium, but gives no information as to 

C sible causes of harshness, tinnincss, or break in the- 
,her. It seems to me that this method of examination 
should be applied systematically in the earlier stages and 
that in liming control, analysis of liquors should be sup¬ 
plemented with a micro-examination of the fibres in a 


111 . 

Full, sott and aupplc. 
W. 



Hard and empty. 
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“herTohcrniwl a^lyris UoFlittfcSal value union WP*’ 

Board of Directors of the British Ammo 'Iaii'ung 
piny (1909), Ltd., for permission to publish these result* 
obtained in their laboratory. 

Discussion. 

Mr. S. R. Tbotmak said that the paper 
a chemist, by the aid of the °°”. ld flnd * 

things whioh could not bo diseoSWtem 

Mr, D. J. Law noted the different chromiunl*Wttitcnt 
in the two sets of figures, and wondered if HJ 

corresponding difference in the character of «““• lh 
pieces of leather and their corresponding ph temapna 
showed vory cloarly the underlying causo of tlie dittoroncfi 
in the feel of the Am. 11» higher chrome content of the 
main might throw some fight on its constitution. 

^ Mr S .1 1’KNTBOOST suggested that treatment with 
Bulphomited oils might po«bly affect the feel of the 

'"mTU F. Innks, in reply, said that, the skin with the 
higher chromium content was vory well-feeling and sup^e, 
ami of better quality than the other; but he had come 
1 across wcll-foeling supple loather with the lower chromium 
oonten* so Uiat^this ^really was not such an important 
I t.stnr as the condition of the fibres. 



L.N. 1802 (111.) 

Very grainy, Ural and hard. 



Obituary. 

WALTHKR FELD. 

Walther Feld was born on November 4th. m 

uwi<«l 1 k rmniiy. Ho waB oducatod in Zurich, Lcipaio, 
d Munich, ami then acted as assistant to Fr°fesaor 
ulortf in Berlin. 1’art,ioilisting in the production , 
Fehling’s Handwortcrbuch, his first 'ndei^ndent 
■n was Olio of a literary character. With Iro 
«or 0. von Knorro he succeeded in devising a 

ethod for separating manganese and iron. and. "> a 

ethod for preparing a copper silieide, P»to»to“ in 1 
,qo am i loading to the successful production of 
feon-bronsT After engaging m the manufacture of 
irium carbonate anil oxide, and hydrogen peroxide, 
Tn CS large worta for these' industrial, he 
,mod his attention 8 to tho extraction of the sulphur 
[gasworks residues, and of cyanogen Comcude 

SSW31S “, 

i i ho sulnhur and ammonia as to produoo 
dherwdso represented by the sulphuric acid employed 

" .“n “““do eXr^ w U alC te wi?h°rammonium 

I 

i , B thiosulphate is re-convorted into poly¬ 
ol? 101 tho thioHUipn sufficiently 

thionato-When the ] 

luUA-^by^heatingiseonvertssljnto^mmoniumsulphato^ 

to tho y mprt , evaooration ol the solution. 

b tiirrM^ra h March at Linz-am- 

Rhein. _ 

JOSEPH WILSON SWAN. 

Wilson Swan, U-So., F.R.8.. w« tony ^ ^ , | 
pharmaceutical 1 ' chemist in Sunderland, he found 
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himaelf in congenial surroundings. The routine 
gave him an excellent training' for in those days the 
pharmacist had to make many chemicals which are 
now prepared on the manufacturing scale. 

Another formative influence m Swan’s life was 
his hearing a lecturer of that day named Stait who. 
among other things, showed his audience a small 
incandescent lamp the filament of which was made 
of iridio-platinum. This aftei wards brought about 
the experiments which culminated in the carbon 
filament now so familiar to everyone in the Kdison- 
Swan lamp. Leaving Sunderland. he joined, Mr. 
Mawson, cnemist, Newcastle-upon-Tyne, first as an 
assistant and later as n partner. Swan was the 
means of introducing, as pint of the business, the 
manufacture and Bupply of philosophical and scientific 
apparatus, and here too he began the manufacture of 
collodion for photographic purposes in which industry 
his firm were the pioneers. The nitrocellulose required 
was prepared by Sir Joseph himself, and for many 
years he devoted time and thought to improvements 
in its manufacture. Hie next achievement was the 
disoovery of how to increase the sensitiveness of dry 
plates, and he was the fiist to produce the “ rapid 
plate.” So far buck as 1882, a Swan plate photographed 
a flash of lightning in the ten-thousandth part of a 
second. 

Ho was, pcrlmis, the fiist fully to giasp the 
advantages of carbon as a material for the filaments 
of incandescent lamps. By 1890 he had made carbon 
filaments by heating strips of paper packed in crucibles 
with powdered charcoal, and, mounting these carbonised 
strips in glass vessels exhausted of air, he raised them 
to a red heat by means of an electric current from 
primary batteries. But the vacuum was imperfect 
and the carbons soon burnt up. He returned to the 
question 17 years later and found that, in really high 
vaoua such as were obtained by the Sprengel mercury 
air pump, carbon filaments weie durable. At fiist 
the filaments were made by carbonising paper, then 
by dipping throad in sulphuric acid, and lastly by 
squirting collodion into a coagulating solution. 
8u itable lengths of the tough threads were packed 
in charcoal and carbonised in a kiln. In February, 
1871), he exhibited his lamp at a meeting of the New¬ 
castle Chemical Society, and the first considerable 
display took place at tho Newcastle Literary and 
Philosophical Society on October 20th, 1880. In the 
meantime, Edison had been working independently 


! 

i --—— .i— 

on the subject, and various questions of priority 
arose which later were amioably settled. 

| Swan also invented the autotype carbon process. 
He employed a tissue “ as pliant as paper and smooth 
as glass, formed of collodion on the one side, and of 
gelatin impregnated with ammonium bichromate, 
carbon (Indian ink) and saccharine matter (sugar) 
i on the other.” Tho process was at onoe adopted, 
notably in Franco. Swan found that tho greater or 
smaller relief in carbon prints in the parts moro or less 
acted upon by light afforded a means of forming a 
metallic matrix by electro-typing or by pressure in 
soft metal, and the prints so yielded, constituted, by a 
species of casting, facsimiles of the original carbon 
picture in gelatin. He so modified the process 
that an < lectrotypc of a granular carbon print could be 
adapted to ordinary copper plate printing, thus 
devising the first practical photogravure process 
lie was a co-inventor of Woodbury type, and, with 
Mr. Kendall, of a process for making cyanides from 
atmospheric nitrogen, carbonate of potash, and carbon. 
He also made improvements in accumulators by 
devising a method of making cellular lead plates, by 
which the capacity of the batteries per unit of weight 
was increased. _ 

At the Inventions Exhibition in 1885, he exhibited 
not only threads and fibres, but woven fabrics of 
at 1 1 fiend silk ; lie did not, however, follow the matter 
up. He devised the first miner’s electric safety 
lamp. During his researches on electrotyping he 
observed accidentally that the addition of a little 
gelatin to the bath much improved the quality of 
copper deposits. The outcome of this observation 
was the utilisation of currents of from 1000 to 1500 
amperes per sq. ft. of cathode, and the reeling of copper 
wire during electro-deposition from the bath through 
a die. 

Swan was active in many fields. He took out 
more than sixty patents. Ho was elected a Fellow 
of the Royal Sooioty in 1894. Tho Legion of Honour 
was liestowcd on him in 18rf. He was made a Knight 
in 1904, in which year also tho Royal Society granted 
him the Hughes Modal. He received the Modal of the 
Society of Chemical Industry in 1902. He was President 
of the Institution of Electrical Engineers in 1898-99, 
of the Society of Chemical Industry in 1900-1901, and 
of the Faraday Society in 1908. Tho City of Now- 
| castle was about to present its freedom to him when 
he died on May 27th in his 8fith year. 


Journal and Patent Literature. 
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Lubricating ail; Repeated use of - after filtration. G. F. 

Fenno. Min. and Eng. World, 1014, 40, 835—83b. 

Ik an installation fitted with a Riohardaon central oiling 
and filtering Byatom, a high-grade mineral oil was supplied 
continuously to the bearings, and after filtration aud 
removal of water Was used over and over again. After 
18 months the oil was found to have increased somewhat 
in »p, gr. and viscosity, owing to admixture with some I 
■of the oylindor oil. The fresh oil showed a slightly lower 
coefficient of friction on low-bearing pressures, whilst the 
friction coefficient of the filtered oil was lower on higher- I 


bearing pressures, but the diSerence was so small as to be 
negligible under working conditions. The saving in ooat 
of oil with a plant using two Richardson filters, each 
taking about 75 galls, per hour, is estimated at $2000 
(£410) per month.—C. A. M. 

Rate of evaporation in a vacuum pan. Deerr, See XVII. 
Patents. 

Centrifugal machines. H. Broadbent, Huddersfield. Eng. 
Pat. 8378, April », 1913. 

A diffbbehtial motion between the feed sorsw and the 
basket is obtained by means of gearing whioh is either 
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carried by and rotates with the centrifugal members, or 
one of them, or is mounted on but not rotated with them. 

—W. H. C. 

Centrifugal extractor. E. F. Poland, Boston, Mass. U.S. 

Pat. 1,094,589, April 28, 1914. 

The extractor is carried and driven by the Bhaft of an 
electric motor arranged vertically beneath it, the end of 
the shaft being supported in a socket carried by a spherical 
boss attached to the casing of the motor. The boss is 
mounted in a spherical step-bearing on the base-plate of 
the machine, which also oarrie.> two upright shafts mounted 
resiliency and passing through sleeves carried by arms 
projecting radially from the motor casing. The shaft 
may thus oscillate in all directions.—H. H 

Hydro-extractor. K. F. Poland, Boston. Mass. l\S. Pat. 
1,094.590, April 28, 1914. 

In a hydro-extractor having a belt drive, the belt pulley 
is controlled by a lever connected with the lid of the 
extractor, ho that the machine can only be started when 
the lid is shut.—H. 11. 

Rotary mixer* and like, machine*, and process for mixing 
bituminous material with stone and sand by the application 
of he/il. L. F. Kayo, New York, and The British Silicate 
Engineering Co., Ltd., London. Eng. Pat. 8599, 
April 11, 1913. , 

The perforations or gratings in the “ risors ” or agitator 
blades are provided with means by which they can bo 
o])ened or closed at will ho as to retain the materials or 
allow them to pass through. Steam, gases or other 
materials can be introduced or withdrawn from tho mixer 
through hollow trunnions which carry the agitating 
gear.---W. IT. 

Separating liquids from elastic fluids \c..g. water from 

compressed air]; Apparatus for -. B. Woollard, 

Catford, and P. Brotherhood, Ltd., Peterborough. 
Eng. Pat. 11,783, Mav 20, 1913. 

The air and water enter the top of a cylindrical chamber 
and are deflected towards the jieripbcry by a conical 
deflector. Immediately below is the conical top of a float 
which again deflects tne liquid outwards and allows the 
air or gas to enter the body of the float and ho reach tho 
gas-discharge pipe which extends downwards from the 
top of the vessel into the interior of the float. When 
sufficient liquid has accumulated in the bottom of the 
vessel the float operates the liquid-discharge valve. 

—W. H. C. 

Furnaces. C. D. MoCourt. Streatham Common, Surrey. 

Eng. Pat. 12,952, June 4, 1913. 

The materials to be heated are placed in a closed chamber 
provided with doors for access to the interior and with 
beating tubes which oxtend transversely across the 
chamber. The whole is placed within a furnace and the 
materials are heated by transmission through the walls 
of the chamber and the tubes and through the closing 
doors.—W. H. 0. 

Deposition of carbon in reversing furnaces ; Method of 

preventing -. F. Tschudv, Birmingham, Ala. U.S. 

Pat. 1,093,895, April 21, 1914. 

When changing over the regenerators of a set of coke- 
ovens or other regenerative reversing furnace, air is 
drawn through both systems of regenerators for a short 
time, to remove remaining products of combustion and 
any carbon residues.—W. H. C. 

Measuring the velocity of flow of gases and vapours ; Appar¬ 
atus for -. J. T. Morris, London. Eng. Pat. 

25,923, Nov. 12, 1913. 

The wires of a Wheatstone bridge are exposed to the 
gas current and the alteration in the resistance due to 
the cooling effect of the current is compared with the 
resistance of similar wires which are sheltered from the 


cooling effoot of the stream of gas. The instrument is 
calibrated to indicate tho velocity of the gases in suitable 
units.—W. H. 0. 

Pouring wet, adhesive, masses into drying pans or the tike; 

Apparatus for -. Act.-Ges. fiir Anilin-Fabrikation, 

Berlin. Eng. Pat. 1355, Jan. 17, 1914. Under Iut. 
Conv., Aug. 27, 1913. 

The wet mass is discharged from the filter-press or other 
apparatus into a box closed at the bottom by a slide. On 
withdrawing tho slide the mass descends until it rests on 
a tray placed beneath the box. Tho slide is then pushed 
back, cutting off a slab of the material, which is spread 
# out in an even layer by a “ nose " or wire attached to the 
front end of the slide.—W. H. t . 

Drying gases; Apparatus for -. C, H. Leincrt, 

Chicago, 111. U.S. Pat. 1,993,809, April 21, 1914. 
The apparatus consists of a pair of concentric annular 
| “ equalising chambers ” having a cooling chamber between 
them and another cooling chamber within tho inner 
” equalising chamber.” A number of pipOB pass through 
each of the “ equalising chambers ” and communicate with 
the inner cooling chamber so that the gas flowing from tho 
inner chamber serves to cool the gas passing through the 
” equalising chambers.” —W. H. C. 

Filter. 0. M. Lamsens, Detroit, Mich. U.S. Pat. 
1,093,999. April 21, 1914. 

A ma w formed of cylindrical sections and having dished 
j ends all bolted together, is rotated by means of hollow 
trunnions which serve also as inlet and outlet ports. 
Cylindrical filters arc attached to filter-heads fitted over 
openings in the end plates of the sections and tho drum is 
partly filled with suitable granular scouring material. 

—W. H. 0. 

React ion-tower. E. Hoefling. Ger. Pat. 272,608, July 29, 
1913. 

The tower is provided inside with projections arranged 
after tho fashion of a spiral staircase.—A. S. 

Liquefying gas mixtures and separating the constituents;, 

Processes for -. R. Mewes, Berlin. Eng. Pat. 

9944, April 28, 1913. 

See Fr. Pat. 450,027 of 1913 ; this J., 1913, 944.-T. F. B. 

Filter press fabrics. F. E. Carman, Jamaioa, N.Y., U.S.A. 
Eng. Pat. 11,538, May 17, 1913. Under Int. Conv., 
May 17, 1912. 

See Fr. Pat. 457,953 of 1913 ; this J., 1913, 999.—T. F. B. 

Dislilhtion ; Process and apparatus for continuous -. 

F. Raschig, Ludwigshafcn on Rhine, Germany. Eng. 
Pat. 14,230, June 19, 1913. Under Int. Conv., Oct. 20, 
1912. 

See Ger. Pat. 200,060 of 1912 ; this J., 1913, 092.—T. F. B. 

Extraction apparatus ; Cooler for -. R. Ookel, Bonn, 

Germany. U.S. Pat. 1,095,105, April 28, 1914. 

See Eng. Pat. 8110 of 1913 ; this J., 1914, 341.—T. F. B. 

Furnace ; Regenerator -. Poetter (Jos. m. b. H. Fr. 

Pat. 405,480, Nov. 29, 1913. 

See Eng. Pat, 20,411 of 1913; this J., 1914, 408.—T. F. B. 

Purifying, clarifying , deodorising, decolorising, and render 
ing electro-active solids, liquids, semi-liquids, and gases, 
also unctuous and hygroscopic substances; Process for 

-. R. Marcus. Fr. Pat. 406,569, Dec. 1, 1913. 

See Ger. Pat. 208,057 of 1912 ; this J., 1914,188.—T. F. B. 

Drying rooms. E. Rosenberg. Fr. Pht. 465,768, Deo. 6, 
1913. Under Int. Conv., May 23, 1913. 

See Eng. Pat. 12,070 of 1913; this J., 1913,1147.—T. F. B. 
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Absorption, reaction , mixing , and cooling towers; Material 

Jor filling -. Nitrogen Product* and Carbide Co., 

Ltd., and H. Nielsen. Fr. Pat. 465,937, Dec. 9, 1913. 
Under Int. Conv., Nov. 15, 1913. 

See Eng. Pat. 26,269 of 1913 ; this J., 1914, 241,—T. F. B. 


IIa.—FUEL ; GAS ; MINERAL OILS AND 

WAXES. 

Coke-ovens; Working - in conjunction with blast¬ 

furnaces. H. .1, Frcyn. Scient. Amur. Suppl., 1914, 
77, 246-247. 

The use of a mixture of coke-oven gas and blast-furnace 
gas for driving gaB engines is suggested. A mixture of 
1 part of coke-oven gas (500 B. Th. U.) and 15 parts of 
blast-furnace gas (100 B. Th. lb) would have a calorific 
value of 125 B. Th. U. just cb. ft., and the calorific value 
of the mixture could bo kept constant automatically by 
means of recording calorimeters arranged to control 
olcctrio circuits for working the gaH throttle valves. 
When a blast-furnace was put out of operation, it might 
be used as a gas producer of the slagging type, burning 
small coke, raw coal and coke breeze, so as to produce a 
gas which would have the Hamo calorific value as the 
suggested mixture.—A. T. L. 

Combustion of gas; Partial and intermittent -. E. E. 

Somcrineicr. J. Jnd. Eng. Chem., 1914, 6, 374—378. 
Mixtures of air with hydrogen and with natural gas were 
ignited in different ways (electrically heated wire, spark 
from induction coil, gaB flame) and under different con¬ 
ditions in regard to volume and pressure of the gaseous 
mixture. Variations in these conditions led to con¬ 
siderable differences in the results. For the same wr- 
centagc of combustible constituent and the same method 
of ignition, more vigorous reactions wcie obtained in 
small than in large volumes of gas, but the absolute 
amount of gas burned was greater when larger volumes 
were used. Jn a previous pajicr (this .1., 1914, 343), 
as a result of calculations, it was statinl that mixtures 
containing more than 2 % of natural gas or 5-9 % 
of hydrogen are potentially explosive. The present 
experiments indicate that to produce a vigorous reaction, 
when using ordinary methods of ignition, only a small 
excess of hydrogen but a very large excess of natural 
gas or methane above the calculated amount is required. 

—A.S 

Cholesterol in petroleum oils; Alleged occurrence of -. 

W. Steinkopf and H. Wintcmitz. Chcm.-Zeit., 1914, 
38, 613—614. 

No cholesterol could be detected in the lievo-rotatory 
fractions of certain Java oils (this J., 1912, 631), and the 
fractions of higher b.pt. of two Java oils and an Argentine 
oil, which showed a pronounced la-vo-rotation, were also 
found, bv the digitonm test, to contain none. It is possible, 
however, that the optical activity was due to the presence 
of decomposition products of cholesterol.—U. A. Al. 

Alcohol Motor Fuel Committee. Times, May 21, 1914. 
LT.R.] 

The Alcohol Motor Fuel Committee of the Imperial Motor 
Transport Council, which was appointed to consider the 
question of alcohol as a substitute for petrol, has issued a 
preliminary report, calling attention to the importance 
of rendering the British Empire independent of fuel 
supplies from foreign countries, and pointing out that 
crops from which alcohol could be obtained might be 
cultivated in many parts of the Empire. 

Repeated use of lubricating oil after filtration. Fen no. See I. 

Physiological characteristics of acetylene, with respect to its 
use in mining. Smith. See XI Xb. 


Patents, 

Explosions in mines ; Method or means for suppressing 

- by the use of non-combustible dust. R. Cremer, 

Leeds. Eng. Pat. 1493, Jan. 20, 1914. Under Int. 
Conv., Jan. 20, 1913. 

Non-combustible dust such as stone duBt is formed into 
walls, banks, slabs, or columns, which are plaoed along 
the sides of mine roadways, etc. The dust may either 
be enclosed in wicker work, wiro gauze, mill board or the 
like, or it may be formed into briquottes and bound with 
cement, concrete, tar, sizing, or clay. Coal dust can be 
swept from the surface of the slabs, etc., without waste 
of stono dust, and in the event of explosion the slabs 
are blown into the roadway and become broken up, thus 
increasing the non-combustible flamc-cooling surface. 

—H. H. 


Freeing smoke from soot and like material; Method and 
means for -. K. Bomhard, Charlottenburg, Ger¬ 

many. Eng. Pat. 6123, March 12, 1913. 

The smoke is passed through an enlarged flue so as to 
reduce its speed and allow soot to settle. The deposit 
is removed from the Huo by a scraper conveyor which 
travels along the bottom in the same direction and at 
approximately the same speed as the smoke. The con¬ 
veyor may bo in tho flue itself or in a compartment 
separated from the flue by a partition which extends 
from the roof to a point short of the floor of the flue, 
the latter being inclined towards the conveyor chamber. 

—W. H. C. 

Coking processes arid apparatus therefor. J. Moeller and 
11. C. Woltereck, London. Eng. Pat. 3375, Feb. 10,1913. 
The retorts arc arranged in jwiirs, one of each pair being 
charged with coal and the other with coke. They are 
heated to ubout 700° C. and superheated steam at 400° 
to 600° C. is introduced at low pressure into those con¬ 
taining coal. The mixture of hydrocarbon vapours and 
superheated steam produced is passed through the retorts 
containing coke which acts as a contact material decom¬ 
posing the heavy oils into lighter hydrocarbons. Tho 
vapours are passed through a condenser and the uneon- 
densed gases utilised for heating the retorts. The pipes 
ami connections are so arranged that the process may be 
made continuous.—H. H. 

Vertical retorts for use in the manufacture of gas. Drakes 
Ltd. and A. Dobson, Halifax, Yorks. Eng. Pat. 
8524, April II, 1913. 

Heating flues for a secondary supply of air art; arranged 
outside the combustion chambers surrounding the lower 
portions of vertical gas retorts. The air is led from the 
flues into the combustion chandlers through vertical 
passages having dampers so arranged that tho height at 
which the air enters the chambers can be varied.—H. H. 


Retorts for use in the manufacture of gas for illuminating 
and heating purposes. S. L. Elborne, Peterborough, and 
H. Godsal, London. Eng. Pat. 9176, April 18, 1913. 
Fireclay retorts are rendered impervious to gases by 
means of a clay such as China stone which becomes incipi- 
ently vitrified at the highest temperature of manufacture 
of the retort. The added clay may be incorporated 
with the fireclay, or it may form a layer not less than 
l inch thick, cither inside or outside the retort.—H. H. 

Regenerative retort bench. R. B. Brown, Milwaukee, Wis., 
Assignor to Riter-Conley Manufacturing Co., Pittsburgh, 
Pa. U.S. Pat. 1,094,523, April 28, 1914. 

The combustion chambers beneath a bench of retorts are 
provided with walls separate from the supporting walls 
of the bench itself so as to form additional flues or duots 
between the. combustion chamber and retort benoh 
walls. Adjustable baffles are fitted in the flues —H. H. 
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Coal; Carbonisation of -. V. B. Lewes, Greenwioh. 

Eng. Pat. 9988, April 28, 1913. 

To obtain a large proportion of light hydrocarbon vapours, 
a minimum of heavy tar, and a uniformly carbonised 
residue containing sufficient volatilo matter to form 
easily ignited smokeless briquettes, coal or shale ib oar- 
bonised by radiant heat whilst falling, in a finely divided 
state, through the upper part of a vertical retort main¬ 
tained at 1000°—1200 s C. The heating cases pass down¬ 
wards through fluos around the retort, the lower part of 
which is at 400° C. Tho partially carbonised rosiduo in 
the lower part of the retort is withdrawn continuously 
by a screw oonveyor, tho speed of which is adjusted 
so as to maintain the level of coke in tho retort at the 
point at which distillation by radiant heat ceases.—A.T.L. 

Gas. F. P. Peterson, Tulsa, Okla. U.S. Pat. 1,094,864, 
April 28, 1914. 

The easily liquefiable constituents of natural gas con¬ 
sisting mainly of ethane, propane, and butane, are sub¬ 
stantially freed from methane, pentane, and higher 
paraffins, and tho mixture liquefied.—H. H. 

Gas-producer. J. H. Hirt, El Paso, Tex., Assignor to Allis- 
Clialmers Manufacturing Co. U.S. Pat. 1,094,897, 
April 28, 1914. 

The fuel is injected upwards from pi] es, 7, 15, into a 
chambor, 3, which communicates with a passage, 4, dipping 
into a water seal, 6, and provided with a gas outlet 5. 



Steam or moist a 5 r is introduced through pipes, 12, 13, 14, 
arranged in advance of the fuel inlets.-H. H 

Gas; Process of making -. H. Burgi, Springfield, 

Mass. U.S. Pat. 1,095,806, May 5, 1914. 

Coal is passed continuously downwards through a vertical 
retort heated externally. Enriching hydrocarbons are 
admitted by a pipe oxtending through tho upper part 
•of tho fuel column and delivering at a point wnere tho 
temperature is suitable for cracking these hydrocarbons, 
and the gases produced at all parts of tho retort are with¬ 
drawn from the cracking zone.—A. T. L. 

Lighting gas; Manufacture of -. Cie. Fran^aiso du 

Centro et du Midi pour l'Eclairage au Gaz. Fr. Pat. 

466,197, Feb. 24, 1913. 

■Coal is distilled in a closed retort and gases having 
respectively high candle-power and high calorific power 
are drawn off from separate outlets, tho gas of high candle- 
power being formed when tho charge of fresh coal first 
'Comes in contaot with the hot walls of the retort. This gas 
is mixed with a suitable quantity of water-gas. Tho gas 
of high calorific power oonsists chiefly of methane, hydrogen 
and carbon monoxide; it is mixed with water-gas and 
passed over reduced nickel at 300° C., forming a gas 
^containing 50 % methane. This gas may also be mixed 
■with water-gas.—A. T. L. 


Water-gas, oil gas or both ; Production of — in horizontal 
coal-gas retorts. A. Le Morvan. Fr. Pat. 406,309, 
Feh. 27, 1913. 

An iron tube, pierced with holes throughout its length, 
is introduced into the oentro of tho nmas of incandescent 
coke in the retort, and water or steam is forced through 
the tube. A sooond tubo may be provided for injecting 
oil for making oarburetted water-gas, or a single tube 
may be used, the steam passing through an injector nozzle 
so as to draw in oil.—A. T. L. 


Water-gas ; Manufacture of -. Dellwik-Fleischor, 

Wasscrgas Ges. m. b. H. Fr. Pat. 460,421, Dec. 20, 
1913. Under Int. Conv., Aug. 0, 1913. 

In making water-gas from bituminous coal, the air blast 
is introduced at an intermediate point of the height of the 
fuel column and passes downwards, the products escaping 
from the lower part of the producor. During the gas- 
making period, steam is blown upwards- through the 
wholo height of the fuel column. The wator-gas formed 
in the lowest part of the fuel column thus passes through 
a zone of higher temporaturc and then through fuel 
which is nob completely carbonised, becoming enriched 
with methane, tar, ammonia, benzene, etc.—A. T. L. 

Gas ; Manufacture of - from bituminous fuel. Dcllwik- 

Fleischor Wassergas Gos. m. b. H. Fr. Pat. 466,422, 
Dec. 20, 1913. Undor Int. Conv., March 12, 1913. 

Thk producer is blown a'tcrnately with air and with steam 
and air. During tho air-blow, air admitted above, and also 
at the middle of the height of the fuel oolumn passes down¬ 
wards to an outlot beneath tho grate. When the fuel has 
been raised to a sufficiently high temperature, steam is 
blown in beneath tho grate, and air or air and steam 
at a higher level where tho production of water-gas ceases, 
the gas being drawn off from the top of tho fuel oolumn. 

—A. T. L. 

1Fuel v'asfrs ; Method of utilising -. .T. M. W. Kitchen, 

East Orange, N.J. U.S. Pat. 1,094,390, April 21,1914. 
Fuel from which tar and other volatilisable materials 
have been driven by heat is mixed with waste carbonaceous 
dust and converted into gaseous fuel in a gas producer. 


Gas masher. W. B. Osborne, Sewickley, Pa., Assignor to 
Riter-Uonloy Manufacturing Co., Pittsburgh, Pa. 
U.S. Pat. 1,094,460, April 28, 1914. 

The gas is passed vertically through a casing having & 
number of spraying nozzles adapted to project horizontal 
sprays of liquid alternately from opposite sides of the 
casing. Baffles are providtd to direct tno gas in a tortuous 
path.—H. H. 

Gas-washer or scrubber. W. .T. Fiddos, Tottenham. 

U.S. Pat. 1,095,835, May 5, 1914. 

The scrubber comprises a vertical cylindrical casing divided 
into a number uf superposed compartments. An agitator, 
rotating on a central vertical shaft, comprises a Berios of 
horizontal plates in each compartment of tho sorubber 
provided with inclinod angle rings on both surfaces, the 
ringB on the bottom of one plate projecting between those 
on the top of the next lower plate.—A. T. L. 

Scrubbers for purification of gas. C. Heine. Fr. Pat. 
460,349, Dec. 18, 1913. 

The gas is passed through a casing containing baffle-plates 
spaced apart from each other and from the wall of tho 
casing, and arranged at an angle to the path of the gas. 
Water or other liquid or gaseous purifying agent is 
injected in the direction of flow of the gas so as to be 
thrown with the gas against the baffles, and water is also 
injected vertically downwards in order to counteract 
the tendency of the hot gases to circulate upwards. 

—A. T. L. 
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Hydrocarbons; Treatment oj -. J, Rosen, Paris. 

Eng Pat. 10,208, April 30, 1913. 

Coal tar, petroleum residue or other hydrocarbon, is 
caused to Bow through a series of cylindrical vessels 
provided with baffles, and a strong current of air is forced 
through the liquid in fine streams in the opposite direction. 
No external heat, is used, but oxidation proooeds more 
rapidly and to a definite degree in each successive chamber. 
The oxidation may be started by cold air containing ozone 
or an added proportion of oxygen.—A, T. L. 


Hydrocarbon residues; Process of and apparatus for 

distilling and cracking light -. A. F. G. 0. P. J. von 

drooling, Vienna. Eng. Pat. 10,213, April 30, 1913. 
Thb vapours from the still are passed through cracking 
tubes, which may he arranged in tho furnace setting so as 
to bo heated bv the gases which heat the still, and thence 
through a dephlegmator. The crude oil flows to the still 
through the cracking tubes which contain spiral baffles 
to mix throughly the vapours from tho still with the 
liquid flowing in the opposite direction to the still. 

-A. T. L. 


Liquid fuel for into ml combustion engines ; Method of 

treating - and means therefor. (3. E. Hey) and T. T. 

Baker, London. Eng. Pat. 11,756, May 20, 1913. 

Thb liquid fuel is sprayed into an atmosphere of hydrogen 
at the ordinary temperature, and then passed through or 
over a catalytic agent consisting of aluminium or nickel 
powder in order “ to promote tho retention of the hydro- 
gon.”—W. H. ('. 

Hydrocarbon liquids; Increasing the [lighting and healing j 

efficiency <f - -and material for effecting such results. 

A. W. Swanberg, Minneapolis, Min. U.»S. Pat. 1,092,401, 
April 7, 1914. 

Lqw-uradf. gasolene or naphtha is mixed per gall, with 
1 oz. of a powder consisting of 7 jairts of naphthalene 
and 3 parts of anthracene. To increase further the lighting 
or heating power, J oz. of sulphuric acid and ! oz. of wood 
alcohol may be added.—A. T. L. 

Petroleum; Process of and apparatus for distilling -. 

J. W. Van Dyke and W. M. Irish, Assignors to 'I he 
Atlantic Refining Do., Philadelphia, Pa. IMS. Pat. 
1,095,438, May 5, 1914. 

A three-way cock is provided in tho pipe leading from 
tho still to the condenser, and at the end of a run, the 
vapours remaining in the still are blown out by means of 
steam, through the cock and a branch pipt% so ns not to 
contaminate the first runnings from the next charge. 

-A. T. L. 


Liquid fuel far inter ml-combustion engines ; Manufacture 

gf -. J. Andrews. Fr. Pat. 466,050, Dec. 11, 1913. 

Naphthalene (800—1000 parts) is mixed with kerosene 
(4 parts) and heated under pressure at 170°—180° F. 
(77®—82° C.) with a product obtained by distilling at 
225°—230° F. (107°—110° C.) under a pressure of 60—70 
lb. per sq. in., a mixture of sulphur, 1 part, concentrated 
ammonia, 8—10 parts, and water, 800—1000 parts. The 
naphthalene is converted into volatile oils which separate 
from the aqueous layer; the oily product is purified by 
treating with sulphur dioxide under pressure. Another 
process consists in heating 800 parts of naphthalene and 
2 parts of kerosene with a solution of 1 part of nitre in 
water and 2 parts of concentrated ammonia, at 160°— 
180° F. (71® —82® &) under pressure. The product distils 
at 180° to 300® F. (8S°—149 s CL) and has the sp. gr. 0-74. 

—A. T. L. 

Ovens for generating gas and producing coke. H. Koppers, 
Essen-Ruhr, Germany. Eng. Pat. 16,318, July 15,1013. 
See Fr. Pat, 460,517 of 1913 ; this J., 1914, 68.-T. F. B. 


Lighting and heating gas and hydrogen ; Process and appar¬ 
atus for making - - by decomposing the vamurs of oil, 

tar, or liquid hydrocarbons. Berlin-Anhaltische Mas- 
ch'nenbaU'A.-G. Fr. Pat. 466,040, Dec. 10, 1913. 
Under Int. Conv., Jan. 27, 1913. 

See Ger. Pat. 267,944 of 1913 ; this J., 1914,190.-T. F. B. 

Oat producers. A. Franks and G. Sanders. Fr. Pat. 

466,199, Dec, 15,1913. Under Int. Conv., Dec. 16,1912. 
See Eng. Tat, 28,936 of 1912 ; this J., 1914, 68.—T. F. B. 

He; aerator gas; Purifier for -. Berlin-Anhaltischo 

Masehinenbau-A.-G. Fr. Pat. 465,472, Nov. 28, 1913. 
Under Int. Conv., Dec. 11, 1912. 

See Ger. Pat. 271,112 of 1912 ; this J., 1014,472.—T. F. B. 

Fud ; Process of treating liquid - hr produce ? vapour. 

A. T. Porter, New York. Eng. Pat. 10,047, April 29, 
1913. 

See U.S. Pat. 1,064,086 of 1913; this J., 1913, 743. 

—T. F. B. 

Preventing deposition of carbon in reversing furnaces. 
U.S. Pat. 1,093,895. AY 1. 

Gas-analysis apparatus. U.S. Put. 1,089,300. Fee XX] 11 


IIb. -DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Wood distillation under diminished pressure. A contribution 
to the probkm oj utilisation of wood waste. M. Adams 
and C. Hilton. J. 2nd. ling. Chem., 1914, 6, 378—382. 
The yield of oil of turpentine from a given sample of dry 
\\ ood by destructive distillation was increased by 10—20 % 
by working under diminished pressure.—A. S. 

PvrENT. 

Pi ore w of treating lt'ood with a vino to Us conversion into 
inrhterettnl alcohol . Fr. Pal. 465,534. Fee XVII1. 


III.- TAR AND TAR PRODUCTS. 

Jr«fcr-jjws teir ; Composition of -. C. R. Downs and 

A. L. Dean. J. ind. Eng. (hem., 1914, 6, 366—370. 
Tar otdftined in the purification of carburettod water-gat* 
was subjected to systematic fractional distillation, and 
the distillates and residue examined. The tar was prac¬ 
tically free from bases, phenols and free carbon, and its 
hydrocarbon constituents were similar to those of ordinary 
coal tar, paraffins aud naphthenes being present, at tho 
most, only in small utiantities. Benzene, toluene, xylenes, 
raesitylenc, naphthalene, and anthracene could be prepared 
from the tar by methods similar to those used with coal 
tar.—A. 8. 

Benzene, nitrating apparatus ; Explosion of a cast iron -. 

P. Pikos. Chem.-Zcit., 1914, 38, 626—627. 
Benzene (880 kilos.) had been run into a still containing 
sodium nitrate (920 kilos.) and sulphuric acid (1200 kilos.). 
The benzene had been run in too rapidly and had partially 
volatilised, and the excess of nitric acid had probably 
formed di- and trinitrobenzene, especially as the charged 
apparatus had been allowed to stand for two days. At 
the end of this period part of the contents had crystallised. 
Water was added, ana the still, with all openings closed, 
was heated up again. On attempting to empty tho 
contents, by compressed air, a violent explosion occurred* 
It is considered that the dilute acid, produced by the^ 
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Which decomposed explosively on heating.-G. WS 

and ihe ^“UuHott oj the 
liT'** 1 ' A. hlenient'. Bor.. 1014, 47, 1407— 

^ iW< ’ formulas f or the 

dmzo-phonola the author prefers the diazoninm type, 

K< S;N’ on vari<raB 8 rou,1<ia . of which the chief is the 
formation of o-nitro-p-diazonium-phenol on heating 
Ojnitroanisole-p-diazonium chloride in acetic acid to SO” U 
Thtt oomnonnd is also formed on diazotising /.-amino-n- 
»llT i f 70 r 8 T If crystallises in y^lLCTcaXls 
5 "ft*? l ,oc " t, V 11 f«8 n o. or when struck ; when 
boiled with alcohol, it, yields o-nitrophcnol.—0. E. M. 

Patents 

liCKol; Purification of mud, sulphuric, acid frma tl„ 

otIf, jfcp A ' c;aS8l ' r - «»■ n>‘- Kum; 

Thb acid is agitated vigorously by a eurrent of warm 
compressed air. whereby the impurities become asiilu- 
b *‘ mined off front the surface of the 
ueid. Jho compressed air used for cooling the brickwork 
of chamber-ovens or coke-ovens may be used for purifying 
the acid, when tho manufacture of benzol is carried on at 
tho same works as the manufacture of gas or coke N 


anthraqumono anil condiinsation poducts^hcfefra^^l" 
ontaimng a second anthraquinotfrZlt Ktt”anto 
the l-cyanoanthraqninonc nucleus give bluo vats h!L 

m ^S£ 

1 r aptotaquinunc raono. and ili-aoridanee obtained 

are valuaT , CHIK J rom the eyanodmine dcrivativw 

ar taluablo vat dyestuffs giving shades of good faatnen 

sfecstsis: aw * M 


Pilch ; Manufactwr of - 

Kergwerks- und fluttcn 
April 2, 11113. 


. Deutseh-I.iixemburgiselie 
A.-Ci. tier. Pal. 272,189, 


P*it is heated with the waste sulphuriu acid obtained in 
the relming of benzol.—A. S. 

( 'klfnv. derivators of the anlhnigtiiiianc series ; Manufacture 
A- Hlnxam. London. From Act.-iles. f 
Anihiifnbr Treptow, (iermany. Eng. Put, 15,037, 

July iu, liilj, 

See Ft. Put, 460,432 of 1013; this .7., J914,18.—T. F. J5. 

MlmUHlics ; Purification of -. 0. Billici-rad, Hiick- 

hurst Hill. U.B. Pat, I,0!I5,937, May 5, 1 (|) 4 . 
Sbk Eng. Pat. 709 of 1012 ; this J„ 1912, 1950.—T. Jf. B. 

a -Arytidrs of ft-uaphthimtin ; Process for p, attaint _ 

Farbenfabr. worm. K. Bayer und Co. Fr. Put. 4t;ii |<» 

I tec, 13, 1913. Under lot. Cony., May 2, 1913. 

Be* Eng. Pat, 30,072 ot 1913 ; this J., 1914,240.—T. F. B. 

Treatment of hydrocarbons, Eng. l’at 10,208. tice Ha. 


IV.—COLOURING MATTERS AND DYES. 

Indigo syntheses; Mew -. W. Madolung. Annaien 

1914 , 405, 58—95. 

A nKIAii.KD description of tho experimental investigations 
relating to the synthesis of indigo from di-indyl (from 
oxaltoluido) and from indole, a brief aecount. of the result* 
of which has been given previously (this J., 1913. 972) 

-A. S. 

Cyclic ketones [vat dyestuffs ]; A new method for the prejmr- 
ojwti of -—a I. A. Schaarschmidt. Annaien, 1914, 

405 , 95—127. 

The method consists in tho condensation of o-halogen- 
ben?o*uinone- or -anthraquinone-nitriles with amines to 
form o-oywoimiuee, and further condensation of the 
latter into acridono-derivatlvee. It may also be applied 


4cri<lon,‘ from I-<y suin-2-n- 

nuoroiilu-nylRiiilnoaiii Mr.h* 

qmuonu. 

l*N*2*A»thnirriiloiie 
I ...2'. r-l)wi t tfir;i<j!iiiioneaurid- 


iOoluuruf vat. Shado on cotton. 


„i i f T f \ ■ 1 ,Mun « <v yellow 

violet blue , rtM | 
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1mm «li-(l-«-yiuio-2-uJitl»a- 
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Tii.'inthrarjulnoiiuiliaeritloiie 

tr< <in <ii-( J -c-yano-2'ii nth ra- 
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.uithnqmriouc. 
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|iyri«li>jtoa(*rf<Jone. 
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-A. S. 


Licltt 


Ih itixh fhjc . A. Edge. .1. Soc. Dyers and; 

Col., 1914, 30, 186—189. * 

< ViMiKAit Mas formerly made in considernblo quantities in 
t uotland, genet Ally by the action of ammonia and air on 
canwa taitunn and Urceoluna mlcaria ; Evcrnia pru • 
nastri. I’mlaticariu ntlea, II. pudutala, Parmelia ptilala 
Uraiaira /stiltsa ns, und some other lichens of loss com¬ 
mercial value also give a purple colour by this method. 
The dyestuff made horn these British lichens is not equal 
in brilliancy to that from the Itoccellae (Orohil) In the 
CUM- of the (‘ruffles, which are still largely used ford vein* 
browns on the home-spuns of Harris, Lewis, Donegal 
Shetland, etc., the dyestuff appears to be ready funned 
in the plant and is obtained by simple extraction. The 
best known arc Parmelia stuatclis or Black Orottle and 
omplmlodcs, while others are P. ca/ierala or Stono 
Orottle, P. ceralopliylta or Dark Crottle. P. jtariHina and 
a few species of Sticta, especially ,V. pvlmonaria or Hazel 
Crottle. These lichens undergo no preparation being 
gathered in July or August, when they are richest in 
colouring matter, and simply dried in the sun. They dye 
without addition to the hath and do not form lakes Fine 
shades of brown are obtained, fast to aoids and alkalis 
but less fast to light than a mixture of Metachrome Brown 
B end Metachromo Orange 3R, although in fading am 
agreeable tone is maintained.—J. B. 


Ityestuffs; IHjfnsim of some — 
A Folotzky. t, phvsik. Obcm 


H, O. Hernia and. 
1914 , 87 , 449 — 48 #. 

Tus diffusion of a large number of dyestuffs into water 
from a 0-23 % aqueous solution and into a S % gelatin- 
gel from a solution in 3 % gelatin was studied. Thee 
detailed results are tabulated.—A. S. 
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Cl. V.—FIBRES; TEXTILES; CELLULOSE; PAPER. 


Wane IS, IttU. 


Patents. 

A 20 dyes; Manufacture of -. Anilinfarben- und 

Extraot-Fahr. vorm. J. R. Geigy, Basle, Switzerland. 
Eng. Pat. 26,908, Nov. 22, 1913. Under Int. Conv., 
Dec. 13, 1912. Addition to Eng. Pat. 25,868, Feb. 1, 

1912. 

See Ger. Pat. 270,831 of 1912 ; this J., 1914,416.—T. F, B. 

A 20 dyestuffs ; Process for preparing -. Fakriques de 

Gouleure d’Anitine et d'Extraits ci-dev. .1. R. Geigy. 
First Addition, dated Nov. 6, 1913, to Fr. Pat. 450,868, 
Nov. 4, 1912. Under Int. Conv., Dec. 13,1912. 

See Ger. Pot. 270,831 of 1912; this J., 1914,416.—T. F.11. 

Iliazo dyes for cotton ; Yellow——and process of making 
them. A. 1.. Laska, Offenbach, Assignor to Chera. 
Fabr. Griesheim-Elcktron, Frankfort, Germany. U.S. 
Pat. 1,094,448, April 28, 1914. 

See Fr, Pat. 461,039 of 1913 ; this 1914, 19.—T. F. B. 

Triazolcs; Process for making aromatic -. Chem. 

Fabr. Griosheim-Klektron. Fr. Pat. 466,307, Dec. 18, 

1913. Under Int. Conv., March 10, 1913. 

See Eng. Pat. 29,224 or 1913 ; this J., 1914, 247.—T. F. 1!. 

Indigo dyestuffs ; Mode of jrrejtaring fincly-diridid or 

colloid -. A. Schmidt and A. Steindorff, Assignors 

to Farbwerke vorm. Meister, Lucius, utni Briining, 
Hochst on Maine, Germany. U.S. Pat. 1,094,68.'!, 
April 28, 1914. 

See Eng. Pat. 20,324 of 1910; this J., 1911,1110.—T. F. B. 

Sulphur dyestuffs ; Leuco-alkali preparations of —— and 
jrrocess of making same. A. Schmidt and A. Stoindorff, 
Assignors to Farbwerke vorm. Meister, Lucius, und 
Briining, Floehst on Maine, Germanv. U.S. Pat. 
1,095,237, May 5, 1914. 

See Fr. Pat. 440,061 of 1912 ; this J., 1912, 712.—T. F. B. 

Anthraquinonc-thiazolcs; Producing -. F. Kaeer, 

Mannheim, Assignor to Badiselic Anilin und Soda 
Fabrlk, Ludwigshafen on Rhine, Germanv. U.S. Pat. 
1,095,731, May 5, 1914. 

See Eng. Pat. 21,015 of 1912; this .1., 1913,094.—T. F. 11. 

Vat-dyes ; Reddish-brown -. 0. Bally and H. Wolff. 

Mannheim, Assignors to Badiselic Anilin und Soda 
Falirik, Ludwigshafen on Rhine, Germany. U.S. Pat. 
1,095,780, May 5, 1914. 

See Addition of April 1, 1911, to Fr. Pat. 365,920; this 
J., 1911, 1153.—T. F. B. 

Azo dyestuffs; Process for producing yellow --. Farbcn- 

fabr. vorm. F. Bayer und Vo. Fr. Pat. 465,930, 
Dec. 9, 1913. Under Int. Conv., April 9, 1913. 

See Eng. Pat. 8415 of 1913 ; this J., 1914, 414.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Flax and hemp ; Natural colouring mailers of —— and 
analytical characters of the raw and bleached fibres. 
A. Bianchi and G. Malatesta. Annali Chim. Appl., 
1914, 1, 281—291. 

Unbleached flax and hemp when tested by the method 
of Green and others (this J., 1907, 1083) may give results 
indicating the presence of acid colours, and it is necessary 
always to apply confirmatory tests to the colour after it 
has been transferred to wool. Raw flax contains at least 
two colouring matters, one precipitated by basic lead 
acetate and the other not. The reddish-yellow aqueous 


solution of the former when treated with oaloium hypo¬ 
chlorite solution is partially bleached in a abort time 
1 and after some hours gives a yellow preoipitate. The 
other colouring matter gives a clear yellow solution; 
on treatment with calcium hypochlorite tire colour ohanges 
to pink after a short time and after Borne hours is com¬ 
pletely bleached. Unbleached hemp also contains two 
colouring matters, one precipitated by basin lead acetate 
and the other not. The characters of the different kinds 
of raw and bleached flax are given as follows:— 



Ash. 

Fat and 
wax.* 

Aqueous 

extract. 

Remarks. 

Raw .... 

0 (V^l-2 i 

% ! 
1-3—2 

% 

3-4 

('ontai ns notable 

Washed 

0-8—0-8 

or more 

1 - 2 —ir» 

1—2 

quantities of natural 
colouring matter. 
Little natural colour¬ 

Bleached 

rather leu 

h than In 

1-1-5 

ing matter. 

No colouring matter. 

“Cream” 

“ was 
0 4-0-8 j 

iluid " 

1—2 

about 2 

Characteristic reddish- 





yrilow tint; yields 
chlorides to cold 
water. 


• Extracted by carbon tetrachloride. 

—A.S. 


Casein for coated jnpers. E. Sutermeister. Pallor 
Making, 1914, 33, 140—143 ; J 87—190. 

Casein is precipitated either by a mineral acid or by 
natural souring ; hydrochloric acid gives quite a different 
product from sulphuric acid, and the natural curd differs 
from both ; tho rennet curd is not suitable for paper 
coating. For testing the solubility, 50 grms. of casein, 
; ground in pass through a 20-mosh sieve are mixed with 
200 e.c. of water and 7-5 grms. of borax; the mixture is 
heatod on a water bath and stirred until tho mixture 
becomes homogeneous. Tho temjiorature should not 
exceed 82M\ nor tile time of stirring 10 minutes. Some 
samples of casein require slightly more borax, some 
show a small quantity of white flaky residue. For deter¬ 
mining the strength of the casein a direct coating-teBt 
should be mado ;—50 grms. of casein are placed in a tared 
beaker with 190—200 e.c. of water and the necessary 
amount uf borax to eifeot complete solution. When 
dissolved, tho weight 0 ! the solution is made up to 250 grms. 
100 grms. of fine clay, dried at 100° C., are ground with 
! 70 e.c. of water in a separate vessel, tho mixture is weighed, 
together with a copper spatula and 30 grms. of the casein 
solution (=6 grms. of casein to 100 of dry clay) arc stirred 
in. A sheet of paper is evenly coated on a level surface 
with this mixture, using a curved stool scraper; the 
mixture is weighed again and more casein added to bring 
the proportion oi casein up to 7 jier 100 of clay. Succes¬ 
sive coatings are thus made with various mixtures up to 
11 % of casein. When all are dry, portions are 
[ selected equally and evenly coated and short sticks of 
sealing-wax stuck vertically by molting upon the ooated 
surface. These are pulled off, when cold, with a vortical 
pull and that proportion of oasein is said to be strong 
enough which snows an oven layer of paper fibres adhering 
to the coating pulled off on the end of the wax. For 
standardising this test it is necessary to work with standard 
samples both of clay and paper, large quantities being 
stocked, since variations in the quality of these cause 
variations in the absolute results of the test. The pro¬ 
portion of moisture in casoin, on drying at 105° C„ should 
not exceed 12-3 %.—J. F. B. 

A nalysis 0 ] the fatty substances of linen and hemp. Bianchi 
and Malatesta. See XII. 

Patents. 

Cellulose; Preparation of pure -. J. Daniel and F. J. 

Benoist. Fr. Pat. 465,471, Nov. 28, 1913, Under Int. 
Conv., Sept. 16,1913. 

Cellulose materials, e.g. raw ootton, are digested under 
a pressure of 1—1 atmas. with a liquid containing 2% of 
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■Medium bytiroxid®, 1 of todiurn oarbouate. 1 of sodium 
^ulpfeite and 0*1 of ethyleoe triobbride, for 4—12 hours. 


<CeU*dose acetate*; Treatment of - to mollify their 

solubility in various solvent*. V. J. A. Pauthonier 
Fr. Pat. 400,009, Doc. 10, 1013. 

‘The solubility of cellulose acetates is modified by partial 
hydrolysis by the action of water or a dilute acid. The 
treatment is liable, to be irregular owing to the precipitation 
of a portioa of the ester by th»* aqueous reagent. This 
irregularity is prevented by carrying out the hydrolysis 
by the addition of an anhydrous agent which is a solvent 
•of the constituents of the mixture and which is capable 
•of combining with the liberated acetic anhydride, while 
furnishing a'hydroxyl group to produce the hydrolysis. 
-Hu'table agents are : acetone, phenol and chloral hydrate ; 
when necessary, ihoso ruay be diluted with glacial aoetic 
acid.-—J. F. B. 

'Cellulose; Manufacture of threads of hydrated -. A. 

1‘ellerni. Fr. Pat. 400,292, Nov.' 20, 1013. 
VtaooSB solutions arc squirted from a large number of 
.fine orifieos into a couguluting bath and the whole mass 
•of threads so formed is drawn off by moans of a drum, 
the speed of which can be accurately regulated. The 
•drum may be used either as a winding drum or a guide 
roller. The mass of threads is cut up and treated by 
•carding or drawing machinery as a sliver, being spun into 
varn by the methods employed for textile fibres. The 
fineness, cross-section and lustre of the component fila¬ 
ments may be vaiicd by varying the speed of the drum. 


■Paper pulp; Manufacture of -. F. L. Stewart. Fr. 

Pat. 4(15,732, Dec. 4, 1913. 

Tns raw material is digested with an oxidising agent, 
•$.q. dilute uitrio acid, chromic acid or a mixture of dilute 
nitric and hydrochloric acids under a atoam pleasure of 
4—5 alinos. fur 10—39 mins., then drained, washed and 
itteutralwpd with a 6—10% solution of sodium hydroxide 
With which it is boiled far 6—30 mins. The pulp is 
•bleached with ordinary bleach liqqor whioh is gradually 
brought to the boiling point, a small quantity of dilute 
nitric aoid being then added. The cellular matter of tho 
jiiaats is separated by this process from the fibres and 
may be oolleoted for use as a filling material.—J. F. B. 

J Paper pulp; Treatment of -.* It. Marx. Fr. Pat. 

400,334, Dec. 17,1913. Under ftit. Cony., May 1?, 1913. 
Skb Eng. Pat, 19,353 of 1913; this J., 1914, 20.-T. F. B. 


Hydroxy • and dirhyckmypnthraquinones; PhynoaC chemical 

examination of -- vntk special reference to their mordant- 

dyeing. properties, G. F. Buttig. Z. pkysik Ohcm,, 
1914, 97, lpr~m. 

Tkb values obtained for the dissociation constants indioate 
that the hydroxyl group is moro strongly aoid in the £* 
than in the a-position. In the following list the arrange¬ 
ment is in tho order of increasing acidity : a-hydroxyantbrh- 
quinone, anthrarufin (aa), quinizarin (aa), chrysazin (aa), 
alizarin (a p), ff-hydroxyanthraquinone, autkraffavin (fiS). 
Mouosodium auzarate it hence regarded as the fl-salt. No 
relationship soma* to exist between the mordant-dyeing 
property and tho dissociation constant ar tho solubility. 
I'unoorning the nature of lakes the author regards actual 
salt-formation as tho primary process, whioh may bo 
followed by adsorption or other secondary pxocoMoa,—J. It. 

Prussian blue; Iteterminaiion of - in textile fibres. 

H. E. Williams and W. P. Droupor. J. Soo. Dyers and 
Col., 1914, 30, 191-192. 

A reply to Farrel and Goldsmith’s oritieism of tho authors’ 
suggested substitution of the factor 2d 8 for the con¬ 
ventional one of 1 -5 for tho conversion of tho ferric oxide 
obtained by igniting tho prooipitatod Prussian hlue in 
the determination of Prussian blue in dyed and weighted 
silk (this J , 1912, 1070; J. Soo. Dvers and Col., 1913, 19). 
It is claimed that the suggested faotor gives the real 
increase in weight of the cloth, which it is more important 
to know than tho mere percentage qf ferrocyqnpgen 
present. The suggested factor 0-01355 to bo used instead 
if the usual faotor O'OOUoS, when the estimation is 
carried out by distillation with cuprous chloride and acid 
is defended on the ground that the latter figure gives a 
result w hich is 30% below the aqtual weight of Prussian 
blue present on tho fibre, owing to the large amount of 
water of hydration present in Prussian bluo. Tfiia water 
varies under different conditiuna qf formation of tbs bluo 
bqt tho suggested figurq is based on experience and the 
possiblo error is not greater than the experimental error 
in the analysts.—J. B. 

Copper on woollen cloth; A test for -. A. Edge. J. 

Hoc. Dyers and (Job, 1914, $9, 188—189. 

Copper stains so faint as not to be detected by the ferrp- 
cyanide tost, showed up on dyeing with dyestuffs sensitive 
to copper, e.g., Aoid Alizarin Violet N, Cyprus Green p, 
Diamohd Green 3G. The cause of tho stains was friction 
of the cloth on a brass part of the milling maphine.—<f. B. 

Analysis of Turkey-red oil. Herbig. See XII. 

Patents. 


•Use of sulphite-cellulose extracts for the preparation of 
mrnish. Fr. Pat. 406,190. See XIII. 


Process of treating wood with a view to its conversion into 
wrburetted » kohal. Fr. Pat. 466,634. See XVIII. 


VI.—8LSAC8W0; OTOHQ; TOWTIHG; 
FUIISBDIG. 


Dyeing f mordanting]; The theory of ——. 111. W. D. 

Bancroft. J. Phye. Chora., 1914, 18, 385-437. 

Jt critical review of the literature on the theory of 
mordanting load, the author to eoneludo that there i, no 
«videnoo of ohemical union, but pnly of adeorption, the 
mordant, in the earn of fthuniidum salts at any rate, con- 
essentially of a colloidal solution of the matailic 


hydroxide. The diSereneo between the hehafioui of wool 
and of oottotus merely one of degree end would b* exported 
iron the “ lesser adsorbing newer of potton.”—J, B. 


Silk-wighting; Proceu of removing tin from phoephate 

fume used in -. K. Meili, Hawthorn, {ML. 

Assignor to Weidmann Silk Dyeing Co, Patorson, N.J. 
U.B. Pat. 1,094,971, April 28, 1914. 

Phosphate baths which hare been used in the tin-phos¬ 
phate method of weighting silk are regenerated by adding 
sodium silicate to the hot bath, the precipitated tiljotc 
acid carrying down with it the tin and Other metallic 
impurities.—J. B. 

Dyeing, bleaching, centrifuging, etc., textile materiale; 

Apparatus for -. W. Reach, Binningen, Switzerland! 

U.a. Pat. 1,095,028, April 28, 1914. 

The casing of a hydro-extractor is connected with a circu¬ 
lating pump. The interior of the dram of the hydro¬ 
extractor is fitted with removable boxes haring perforated 
ends which register ip fund-tight connection with the 
perforated portions of the walls of the drum. Means are 
provided for raising the drain so that its Upper end 
engages in fluid-tight connection with the upper portion 
of the easing, whereupon liquid can be circulated oy tha 
pump through the boxec and oaeing in either direction. 
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[Jana W, 1914. 


Amylaceous substances; Proem for rendering - soluble. 

Maison Lepetit, Dollfua ot Oanaser. Fr. Pat. 406,275, 
May 20, 1913. Under Int. Conv., Mareb 10, 1913. 
Pakobias or pancreaa extract in need for converting starch 
or analogous substances into partially or completely 
soluble products, e.g., in the manufacture of dressing or 
finishing preparations or for removing mucilaginous 
substances from fabrics.—L. E. 

Bucking; Competition of matter mutable for -. R. 

Bohn, Mannheim, Assignor to Badisohe Anilin und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. U.S. 
Pat. 1,095,793, May 5, 1914. 

Ski Fr. Pat. 392,858 of 1908; this J., 1909, 89.—T. F. B. 

Textile materials ; Gaseous or like treatment of -. J., T„ 

and E. Brandwood, Bury. U.S. Pat. 1,095,796, May 5, 
1014. 

Skb Eng. Pot. 1762 of 1913; this J., 1914, 133.—T. F. B. 

Textile materials; Gaseous or similar treatment of -. 

J., T., and E. Brandwood. Fr. Pat. 465,556, Dec. 1, 
1913. Undor lot. Conv., Jan. 22, 1913. 

Skb Eng. Pat. 1762 of 1913; this J., 1014, 133.—T. F. B. 

Textile fibres ; Apparatus for treating - with liquids and 

gases. J., T., and E. Brandwood. Fr. Pat. 465,722, 
Dec. 2, 1913. Under Int. Conv., March 3, 1913. 

Ski Eng. Pat. 6280 of 1913 ; this J., 1914, 133.—T. F. B. 

Silk; Process for weighting -- with hirmatoxylin. F. 

Muller! Fr. Pat. 465,449, Nov. 28, 1913. Under Int. 
Conv., April 5, 1913. 

Ski Eng. Pat. 26,736 of 1913 j this J., 1914,418.—T. F. B. 

Dyeing, bleaching, or similarly treating textile goods on 
rollers or similar apparatus, J., T., and E. Brandwood. 
Fr. Pat. 465,601, Nov. 29, 1913. Undor Int. Conv., 
Jan. 8, 1913. 

Skb Eng. Pat. 551 of 1913; this J., 1914, 133.—T. F. B. 

Dyeing and printing by means of naphthazarin derivatives ; 

Process for -. Soc. pour l’lndustrie Chimiquo a 

Bile. Ft. Pat. 465,900, Feb. 17, 1913. 

Skb Eng. Pat. 12,790 of 1913; this J, 1914,197.—T. F. B. 

Dyeing or otherwise treating fabrics or textiles ; Cylinder 

for use. in -. J., T., and E. Brandwood. Fr. Pat. 

465,977, Nov. 28,1913. Under Int. Conv., Jan. 7,1913. 
Sbe Eng. Pat. 436 of 1913; this J., 1914, 133.—T. F. B. 

, Dyeing vegetable fibres deep orange-red or brown shades ; 
Process for — — and dyestuffs ad hoc. H. Levinstein, 
• J. Baddiley, and Levinstein, Ltd. Fr. Pat. 465,979, 
Nov. 29, 1913. Under Int. Conv., Nov. 29, 1912. 

See Eng. Pat. 27,626 of 1912; this J., 1913,1005.-T. F. B. 

Printing textile fabrics and similar goods. H. Levinstein, 
and Levinstein, Ltd. Fr. Pat. 466,224, Dee. 16, 1913. 
Under Int. Conv., Dec. 17, 1912, and Jan. 15, 1913. 
See Eng. Pats. 29,021 of 1912 and 1123 of 1913 ; this J., 
1914,73.—T. F. B. 

Manufacture and application of a new soap. Addition to 
Fr. Pat. 448,490. See XII. 


VII.—ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

Ammonia; Plant for the synthetic manufacture of -. 

Chem. Zet., April 23. 1914. [T.R.| 

The Badisohe Anilin und Soda Fabrik has deoided to 
increase itffepit&l by £900,000 to oover the cost of erecting 
plant for the synthetic production of ammonia by the 
Haberprooess. The works will be capable of producing 
eventually 180,000 tons of ammonium sulphate annually. 


Arsenic in hydrochloric and sulphuric acids; Determination 

of -. R. F. TarbelL J. Ind. Eng. Chem., 1914, 6 

400—401. 

In the process described, the arsenic is eon verted into 
hydrogen arsenide which is passed through a solution of 
iodine in gasoline, whereby it is converted into arsenic 
tri-iodide Twenty-five grms. of the acid are treated with 
35 grms. of zinc and 1 c.c. of stannous chloride solution (60 
grms. Sn per litre). The sp. gr. of hydrochlorio acid is first 
adjusted to about 1-1 and that of sulphurio acid to about 
1 -40 by addition of either water or arsenio-freo acid. The 
reaction is allowed to proceed for about 2 hours, with 
warming if necessary, then 20 c.c. of sulphuric acid, of 
sp. gr. 1*4 are added, and the reaction allowed to continue 
for l'hour more. The ovolved gases are passed through 
a solution of lead acetate to romove hydrogen sulphido, 
and then through a bulb tube containing 80 c.c. of purified 
60° gasoline, 20 c.c. of water, and 20 c.c. of a solution of 
iodine in purified gasoline (0-6773 grm. per litre). (The 
gasoline is purified by washing twice with sulphuric acid, 
then with dilute sodium hydroxide and with water.) The 
contents of the bulb tube are subsequently shaken with 
200 c.c. of sodium arsenite solution (0-264 grm. arsenic 
trioxide, 1 grm. sodium carbonate, and 1 grm. sodium 
bicarbonate per litre), the aqueous layor removed and tho 
excess of arsenito titrated with iodino solution (0-6773 grm. 
iodine and 1-2 grmB. potassium iodide per litre). Tho 
equations given are :— 

AsH a +3 L=AbI s +3HI ; 

2AsI s -f 3H,0=As a 0 8 -f 6HI; 

AsjOj+2I t -f 2H 1 0=As a 0 ft -f4HI. 

1 c.c. of the solution of iodine in gasoline is equivalent to 
0-00005 grm. arsenic.—A. S. 

Ammonia ; Conversion of - into nitric acid or ammonium 

nitrate , from an economic standpoint. O. Dioffenbach. 
Chem. Ind., 1914, 37, 265—269. 

The cost of converting ammonia into nitric acid and 
ammonium nitrato iB compared with that of fixing it as 
ammonium sulphate, tho relative cost of production, per 
unit of nitrogen, and tho Belling price being given for each. 
The computed values indicate that oxidation to nitric 
acid (even at its present price) is less remunerative than 
conversion into sulphate. But in factories producing 
calcium nitrate as a fertiliser from synthetic nitric acid, 
where the value of the nitrogen (per unit) in the dilute 
acid omployed necessarily cannot be greater than that in 
ammonium sulphate or Chili saltjietre, the absorption of 
ammonia by nitric acid is shown to be more economical 
than by sulphuric * acid, and it is suggested that 
the production of ammonia from calcium oyanamide or 
aluminium nitride should be combined with the manu¬ 
facture of nitric acid by the Birkeland-Eyde process. 

—F. Sodn 

Metallic sulphates ; Action of chloroform on -. Method. 

of preparing anhydrous chlorides. A. Conduche. Comptei 
rend., 1914, 168 , 1180—1182. 

The anhydrous metallic sulphate was placed in a "boat in 
a tube and dried by a current of carbon dioxide. Chloro¬ 
form vapour was then passed through the heated tube. 
With copper sulphate sulphurous and sulphuric anhydrides 
and chlorides were formed at 250° C. Between 280° and 
300° C., the sulphate was completely transformed into 
cupric chloride. Above 400° C. cuprous chloride was 
formed. Other sul phates such as those of lead, magnesium, 
calcium, etc., decomposed at somewhat higher tempera¬ 
tures.— F. Shdn. 


Hydrosulphite; The action of hydrogen sulphide on podium 

-. F. S. Sinnatt. J. Soc. Dyers and Col., 1914, 

80 , 189—191. 

Hydrogen sulphide is without action on dry hydro- 
sulphite bnt reacts .rapidly in the presence of water, 
sulphur being precipitated in a granular form and thio¬ 
sulphate together with small amounts of sulphate and 
sulphite remaining in solution. The amounts of gaa 
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absorbed And o! sulphur And thiosulphate produoed agreed 
approximately with the equation: NajSjO.-f-HjS^ 
Na,S,0,-f H,0-f S, the hydrosulphito apparently acting 
as an oxidising agent. (See also Binz, this J., 1905, 800.) 

—J. B. 

Magnesite discovery in South Australia. Board of Trade 
J., May 14, 1914. [T.R.] 

*An extensive deposit of high grade magnesite has been dis¬ 
covered near Tumby, on Eyre’s Peninsula. It should be 
possible to deliver the crude magnesite at Port Adelaide 
xor about 25s. per ton. 

Magnesium in calcium salts; Method jor the determination 

of -. J. C. Hostetter. J. Ind. Eng. Chem., 1914, 

0,392—396. 

Specimens of a large number of calcium salts from both 
American and foreign manufacturers wore found to 
contain considerably larger quantities of magnesium salts 
than stated by the makers. Small quantities of mag¬ 
nesium in oalcium salts could not be determined accurately 
when the calcium was separated as oxalate or carbonate, 
even when the precipitation was rented, as an appreciable 
quantity of magnesium was invariably retained by tho 
precipitate. Satisfactory results were obtained by re¬ 
moving the calcium as sulphate but tho mothod was too 
tedious for ordinary use. The author recommends a 
preliminary concentration of the magnesium as hydroxide 
in a precipitate containing but a small proportion of 
calcium, which can thon bo analysed accurately by the 
usual methods. Ten grins, of the calcium salt are dis 
solved in dilute hydrochloric acid, the solution boiled to 
expel carbon dioxide, sulphur dioxide or the like, neutralised 
with sodium hydroxide m presence of methyl orange, and 
the magnesium and a portion of the calcium precipitated 
as hydroxides by adding a quantity of oalcium oxide 
equivalent to 0*3—0-5 grin, of calcium carbonate or by 
a suitable excess of sodium hydroxide. Calcium nitrate, 
acetate, formate or oxalate should first bo ignited to 
oxide, of which a portion is reserved for effecting tho 
precipitation, and the remainder dissolved in hydrochloric 
acid. The hydroxide precipitate is dissolved in dilute 
hydrochloric acid, the calcium removed by two successive 
precipitations as oxalate, and the magnesium in the filtrate 
precipitated as magnesium ammonium phosphate.—A. S. 

Magnesium salts; Action of - on complex compounds 

of aluminium, iron, and bismuth with organic substances. 
A. Quartaroli. Gaz. chim. ital, 1914, 44, 1., 418—443. 
If a solution of a magnesium salt, containing sufficient 
ammonium chloride to prevent precipitation of the 
magnesium by ammonia, be added to a solution of chloride 
of iron or aluminium, and the whole treated with ammonia, 
a precipitate of a basic ferrite or aluminate containing 
per atom Fe up to 6 and per atom A1 up to 5 atoms Mg, 
is produced. Also, iron, aluminium, and bismuth may be 
precipitated uuantitatively by a suitable excess of a 
magnesium salt from solutions in which they are present 
in the form of complex ions with hydroxy-acids or poly* 
hydrio alcohols. I n some oases basic ferrites and aluminate i 
are precipitated as before; in others the precipitate also 
contains organic matter, probably owing to a molecular 
transformation of the complex salt into an ordinary basio 
salt: in tho ease of iron and aluminium this basio salt is 
capable of combining with magnesium, but with bismuth 
the precipitated basic salt is free from magnesium.—A. 8. 

Acids; Acid salts of dibasic -. III. Oxalates. E. 

Jungfleisch and P. Landrieu. Comptes rend., 1914, 
160,1306-1311. 

It has already been shown that the aoid salts of camphoric 
acid are compounds of the acid with the normal dimetallic 
camphorate, being analogous in composition to acid salts 
of monobasic acids (Comptes rend., 1913,167, 826; 1914, 
158, 445). It is now found that .aoid potassium dxal&tc 
has the corresponding composition, K-C,0 4 ,H,C,0 4 , the 
salt being decomposed by water into the normal oxalate 
^nd free aoid.—L. EL 


Ferric sulphates; The various normal, basic and add 
F. Wirth and B. Bakke. Z. anorg. Chem., 1914, 87, 

13—40. 

Methods of preparing the different salts are indicated, as 
is also their behaviour towards water and steam. After 

n sis the residue was always more basic in character 
0 solution. Dehydration occurred more and more 
readily with increasing aoid nature of the salt: thus, ferric , 
hydroxide itself could only be dehydrated at high tem¬ 
peratures. The isotherms of ooquimbite, Fe,(80 4 ),,9H«0, 
and ferric tetrasulphate, Fe,(S0 4 ) > ,H l 80 < ,8H l 0, both for 
water and sulphuric acid at 25° 0. are given. The exist* 
ence of a- and ^-oopiapite, SFejOj.SSOi^HgO and 
2Fe 1 0„5S0„18H # 0, respectively, was oonfirmod and 
quantitatively investigated. Ferric sulphate^ solutions 
dissolve forrio hydroxide giving strongly basio solutions, 
which, however, are acid to litmus; it is suggosted that 
those solutions contain colloidal ferric hydroxide. The** 
crystalline separations from solutions of differing acidity 
arc also exhaustively described.—J. R. 

Ferric sulphate and aluminium sulphate ; Mutual solubility * 

of -. F. Wirth and B. Bakko. Z. anorg. Chsaa., * 

1914, 87 , 47—51. 4 

At 25° C. no double salt could bo oaused to orystaUiMpp 
from solution# containing ferric and aluminium sulphates^ * 
noithcr could the formation of mixed oryeGah be Mtab- * 
lishod. Solutions containing more aluminium sulphate 
than is denoted by the relationship Fe,0,: A1,0,— 

1:0-3831, deposited alumininm sulphate, in other oeaee 
ferric sulphate was deposited. At the tame temperature 
tho solubility of aluminium sulphate could be dimjnllhed 
by so much as 02-28 % through the addition of forrio 
sulphate, while the solubility of ferric sulphate could be 
diminished at the most by 29-04% by addition of 
aluminium sulphato.—J. K. 


Cobalt [and copper] oxides; Higher -. A. Metal. 

Z. anorg. Chem., 1914, 86, 358—866, 

Iodine and sodium hydroxide gavo with eebalt sulphate 
solution a black precipitate of cobalt peroxide, Co0„ 
and the same oxide, mixed with metallio silver, wee 
obtained by oxidising tho cobalt tolution with silver 
nitrate and caustic alkali. Hydrogen peroxide, in presenoe 
of sodium bicarbonate, gave an unstable olive* green £ 
precipitate, of the composition, CoCoO,,CoCOj, and, , 
under like conditions, copper sulphate was similarly - 
oxidised, giving the compound Cu,CuO„CuCO,.—Fl 8o*Jr. « 

Coppir ptroxile [peroxide], L, Moser. Z. anon Chem., 

1914, 86, 380—388. (Compare this J„ 1907, 687.) 

Pube copper peroxite, Cu0„H,0, was prepared by the 
action of hydrogen peroxide, at a low temperature, an 
an alcoholic solution of cupric chloride, containing 
potassium hydroxide, or on oopper hydroxide suspended 
in alcohol; also by acting on finely divided oopper 
hydroxide with an ethereal solution of hydrogen peroxide, 
at about 0° C. The dry peroxide decomposed explosively 
on warming; it gave almost the calculated quantity of 
hydrogen peroxide when treated with very Alute acids 
at about 0 s C.—F. Sodn. 

• * '-i'. 

Lead oxides ; Determination oj the higher -. I. Iodo . 

metric method. J. Milbauer and B. Pivnioka. Z. anal. 
Chem., 1914, 63, 345—359. ’ ■ * - ’ 

Diehl’s original iodometrie method of determining the 
higher oxides of lead (Z. anal. Chem,, 1907, 48, 64) etynro 
several souroes of error. Tho following modification gave JtJ 
the best results: A weighed ouantity of the oxide (0-6 grm,»;.(! 
of rod lead or 0-2 arm. of lead dioxide) was adefed to a well- 
cooled solution of 5 grms. of sodium aoetate and 0-8 gmM- 
of potassium iodide in a mixture of iOOpc. of water arfpvr 
5 e.o. of glaoial aoetio aoid. The iodineJibereted wae«* / 
titrated as rapidly ss possible with #/ldPsodiura 1 

sulphate eolation. Slowness in titration and rise ei '** 
temperature are sooroee of error. The ohenge in iodine- -v-*9 
value of thioaulphate solutions on keeping was sdao . 






,m -1 


Ot» TIL—ACIDS | ftL KAU B { SALTS; ilOHJi^ALUO ELEMENTS. [tab «, iau. 


^HiTwtigaML AT /10-solutions showed relatively small 
changes, a fid oonstant values were attained only after about 
a week; bht in the ease of AT/lOO-solutions tha change 
oocurttd over much longer periods and in some cases 
the iodine-value fell to 50% of the original. Dilute 
thiosulphate solutions should thus be frequently 
standardised.—J. R. 

Ceric oxide ; Products of the incomplete reduction of -. 

A. Damiens. Bull. Soc. Chim., 1914,15,372—375. 
BTK&toA (Comptes rend., 1902, 138, 1050) claimed to have 
obtained-an oxycarbide of cerium, Ce(J,,2CeO t , bv the 
reduction of cerium dioxjde with a limited quantity of_ 
CarijOn. The author studied the action of progressively 
^noreMing, quantities of carbon on cerium dioxide, and 
founa that reduction proceeds in three stages : 

SOscLf C=*Ce 8 0,-fCO; 

Cd,O a -f 9C=? 2CeC g -f 3C(); 

CcCjj = CoCj-f- C. 

ft) all cases the product contained red crystals, probably 
mixed crystals of (Je(J s and fused eerous oxide, which were 
. onjv slowly attacked by water and yielded solely acetylene 
hvarocarbo^ (completely absorbed by an alkaline solution 
tof* potassium and mercuric iodides) on treatment with 
Ricia.,—A. S. 

, * 5 

'BetyUitm; Qxalate and acetate of -. F. Wirfch. Z. 

* anorg. Chera., 1914, 87, 7—8. 

At 25° C. 11)0 e.o. of water dissolves 03-2 grms. of beryllium 
oxidate, while 100 grms. of A'/lO-sulphuric 

acid'dissolves 74*85 grms. and 100 grms. of AT/10-oxolic 
aoi(i dis*>lvdflj7fr*92 grms. of the same salt. The increased 
•solubility tn presence of free oxalic acid is attributed to 
the formation of beryllium-oxalic acid, Be(C,0 4 H) a . The 
basic acetate, Bo 4 0(CH a COO) ft1 dissolves slowly when 
shaken .with water at 40° C. and is thereby decomposed. 
100 grms. of chloroform dissolves 33-3 grms. of tho basic 
aootiMte ^ kft* C. and tho resulting solution is very stable 

toWiW{ J&gtyts.—J. R. 

.Soandium { Sulphate, and oxalate of -. F. Wirth. 

**" Z. anorg. Chem., 1914, 87, 9—12. 

AT'SSfi^.-ifce pontahydrate, SC|(S0 4 ) a ,5H 2 0, is stable, 
hilt somewhat apove 100° C. this salt is converted into tho 
fuhydrate. At 25° C. 100 o.o. of water dissolves 54-01 
grms. pf the pontahydrate, which is thus the most soluble 
of;tbc sulphates of the rare-earth metals. Tho solubility 
fal|ti considerably in the presence of small amounts of 
^sulphuric, aoid, The crystalline, hydrated oxalate, 
SoJ 0^0 4 )„5H|0, is most conveniently obtained by the 
jjjlaition of hydroohlorio acid to its hot saturated solution 
'in ammonium oxalate. In dilute sulphuric aoid it is tho 
least soluble of the oxalates of the rare-earth metals.—J. R. 

fyandiui^; llcali double oxalates o/— —,* scandium- 
. sulphuric acid and ’scandium sulphide. F. Wirth. Z. 
anorg. Chem., 1914,87,1—0. 


[Sc(S0 4 ) s ]H.. Scandium sulphide, So-S., is a light-yellow 
substanoe obtained by*heating the sulpnate in a ourretft 
of hydrogen Sulphide.—J. R. * 

Scandium ; Contribution to- the knowledge of -. J. 

Sterba.„ Z. Elektrochem., 1014, 20 , 289—295. % 
Scandium was isolated from wolframite residues by 
dissolving the oxides in hydrochloric acid and precipitating 
with ammonium fluoride. To separate pure scandium salt 
from this precipitate, lead, ooppor, etc., were precipitated 
with hydrogen sulphide from acid solution of eoandiutn 
chloride; iron and manganese from solutions of the 
double scandium potassium carbonate, the fyrmer with 
potassium hydrogen sulphide and the latter with iodine 
in potassium iodide solution; molybdenum was removed 
as sulphide by precipitation in presence of formic acid; 
and thorium, yttrium and ytterbium by the precipitation 
of tho double scandiam sodium carbonate, combined with 
tho fractional crystallisation of scandium formate. A 
specroscopically pure scandium oxide was thus obtained. 
The observation of J. R. Meyer that scandium forms 
complex water-soluble fluorides was confirmed, and based 
upon this, a simple and complete separation of scandium 
from the other iare earths was devised.—(3. F. M. 

Nitrogen peroxide ; Rate of dissociation of -. W. L. 

Argo. J. Phys. Chem., 1914, 18, 438—450. 
Exf-erimemts were made to determine if any appreciable 
time is required to establish equilibrium between NO* 
and N 2 0 4 in nitrogen peroxide gas after an alteration of 
press uni. The oscillations of stationary sound waves wero 
used to create very rapid changes of pressure. It was 
found that there was no appreciable lag in tho re-ostablish- 
mont of the equilibrium, this being truo for the dry gas 
and for gas containing 0-32 % by vol. of water vaiiour, . 

—J.B.’ 

Hydrogen peroxide and sodium perborate; Decomposition 

of -, in alkaline solutions. R. Schonck, F. Vorl&nder 

and W. Dux. Z. angew. Chem., 1914, 27, 291—290. 
Determinations of the stability of hydrogen poroxide 
in alkaline solutions showod the velocity of decomposi¬ 
tion to be dependent upon the concentration of the 
hydroxyl ion. The stability was increased, howevef, 
by the addition of sodium pyrophosphate, in spite of the 
alkaline reaction of solutions of that substance. This 
result is attributed to tho formation of a porpyrophosphate, 
Na,I > j0 7 ,2JH 1 0 a , which is perfectly stible when isolated. 
Sodium pyrophosphate exerted a similar protective 
influence upon solutions of sodium perborate, in which the 
following equilibrium is regarded as existing:— 
4NaBO a -f5H 1 O^Na l B 4 () 7 -f 2Na0H-f-4H l 0 8 . In agree¬ 
ment with this, solutions of hydrogen peroxide 
wero preserved by the addition of equivalent amounts 
of borax and sodium hydroxide. In both cases th6 
protective action is inhibited by the addition of very 
small amounts of free alkali.—J. R. 


Scandium .oxalate is readily soluble in hot solutions of 
Alkali oxadftes or ammonium oxalate, and tho correspond¬ 
ing double oxalates separate on cooling. These sub¬ 
stances possess tho general formula, So a (C a O,) a ,3R a C a O,, 
IOH,0, and may bo regarded as the alkali salts of a com¬ 
plex soandium-oxalic acid, [8c(C a O,) a ]H,. They are 
nearly -insoluble in cold water and in cold solutions of 
alkali oxalates. The ammonium double salt is soluble in 
saturated ammonium oxalate solution. The soandium 
£a«,feftnimi ned by precipitation with ammonia from the 
Solution df the ignited salt in dilute hydroohlorio aoid, 
“ ''am hydroxide is somewhat soluble in potssaium 
S^s solution, and hydrogen jwroxide precipitates 
peroxide from the eolation thus obtained, 
itlb ooifl added to.the hot solution of the double 
tlm separation of soandium oxalate, 
naium sulphate dissolves at 
in solphurio acid of sp. gr,-1-6, 
Soandium-sulphurlo aoid separates as 
: *the composition, So,(80,)„3H,80, or 



sad/tipm 
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Heavy chemicals in the United States. Oil, Faint, and Drug 
Rep., May 11,1914. [T.R.] 

Imposts of bleaching powder into the United States in 
1913 amounted to 30,800 short tons, compared with 
37,120 tons in 1912, 41,450 tons in 1911, 50,500 tons 
in 1910, 45,700 tons in 1909, and 66,600 tons in 1903. 
Imports from England have decreased from about 
30,000 tons in 1911 to 22,250 tons in 1913, whilst Germany 
supplies about 8000 tons annually. The output by 
American works amounts to abont 90,000 tons, of which 
about 30,000 tons is exported. 

Tho output of oaustio soda in 1913 roaohed about 190,000 
tons, of which abont 20,000 tons was exported. The 
exports to Canada average 15,000 to 20,000 drums a year. 

Arsenic was imported to the extent of 4130 tons in 1910, 
whicN decreased to 3340 tons in 1913. Imports from 
Europe have practically ceased, the only material souroe of 
foreign supply being Canada. The output last year in the 
United State; was 2375 tons, and la 19l2, 3141 tons. 
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THE DUKE OF DEVONSHIRE, G.C.V.O. THE DUKE OF NORTHUMBERLAlflJ, K.G. \ 

gfljaronatt of Committee: , g>ice-g$atrm<xtt "of goewttttiiif 1 :»' 

ARTHUR COOPER, LL.D. SIR WILLIAM E. GARPORt^^pLf 


<jbott. ‘^treasurer; 

SIR HUGH BELL, But, D.C.L., LL.D. 



Dear Sir, 

At the closing meeting of the International Congress of Mining, 

Jield at Diisseldorf in 1910, an invitation to hold the next International 
in 1915, presented by the following Authorities and Institutions, was uoai 

University of London. 

Imperial College of Science and Technology. 

Institution of Mechanical Engineers. 

Institution of Mining Engineers and the Federated Socfetfejj*^/^ 
Manchester Geological and Mining Society. ' 

North of England Institute of Mining and Mechanical^jjfifffijScs.:. ■ 
Midland Institute of Mining, Civil, and Mechanical Engineers, , A* • 
North Staffordshire Institute of Mining and Mechanical Engiheo* 
South Staffordshire and Warwickshire Institute of Mining 'Engji^ft 
Midland Counties Institution of Engineers. 

Mining Institute of Scotland. 

Institution of Mining and Metallurgy. 

Iron and Steel Institute. 

Institute of Metals, 

Society of Chemical Industry. 

Geological Society of London. 

Cleveland Institution of Engineers. 

Sheffield Society of Engineers and Metallurgists. 

South Wales Institute of Engineers. 

Staffordshire Iron and Steel Institute. 

West of Scotland Iron and Steel Institute. 


etc, 

Londop 


We now have the honour to annonnce that the next Congress will be^ld:’ 
from Monday, July 12th to Saturday, July 17th, 1915. The Cofogresi* wdlf l 


into the following Sections 

I. Mining. 

II. Metallurgy. 


III. Engineering. , 


.. iv; 


»i*e 



Att Executjye Comttuttee has been formed, consisting of the following 


‘ Chairman ; ARTHUR COOPER, LL.D. 

Vka-Cbalrman: SIR WILLIAM B. GARPORTH, LL.D. 

Hoo. Treaaonr: SIR HUGH BELL, BART., D.C.L., LL.D. 

G. AlNSfl&RTH (Vice-President, Iron and Steel Institute). 

A. BALFOUR (President, Sheffield Society of Engineers and Metallurgists). 

JOHN Cabman, D.Sc. (President, South Staffordshire and Warwickshire Institute of Mining 

* Engineers). 

C. G. CjRESSWELL (Secretary, Society of Chemical Industry). 

Henry DAvey (Vice-President, Institution of Mechanical Engineers). 

, W. DlXON (President, West of Scotland Iron and Steel Institute). 

*E. B. Ellington (Past-President, Institution of Mechanical Engineers). 

JOHN Gerrard (Vite-President, Institution of Mining Engineers). 

■A. Gow ^Secretary, Imperial College of Science and Technology). 

W. GoWlAND, F.j^S. (Past-President, Institution of Mining and Metallurgy). 

Sir R.. A. Hadf'iEld, D.Mct., F.R.S. (Past-President, Iron and Steel Institute). 

F. 'W. HARBORD (Member of Council, Institution of Mining and Metallurgy). 

,F. W. HARDWICK, MA. (Past-President, Midland Institute of Mining, Civil, and Mechanical 
T, Engineers). 

W. R. Hodgkinsqn, Ph.D. (Vice-President, Society of Chemical Industry). 

ijIR THOMAS Holland, K.C.I.E., F.R.S. (President, Manchester Geological and Mining Society). 

EDlgrAitD HOOFER (Past-President, Institution of Mining and Metallurgy). 

HUGH.JOftNSTONE (President, North Staffordshire Institute of Mining and Mechanical Engineers). 
Sir ALFRteD Keogh, K.C.B. (Rector, Imperial College of Science and Technology). 

G. A. LEWIS? M.A. (Secretary, Midland Counties Institution of Engineers). 

HENRY Lpuis, M.A., D.Sc. (Professor of Mining, Armstrong College). 

,,C. McDermid (Secretary, Institution of Mining and Metallurgy). 

McDERMOTT (Past-President, Institution of Mining and Metallurgy), 

R. MCLAREN, (Past-President, Mining Institute of Scotland). 

BebFOm) McN KILL (President, Institution of Mining and Metallurgy). 

Lord Merthyr of Senghenydd, G.C.V.O. (Vice-President, Iron and Steel Institute). 

H. M. Morgans (Member of Council, Institution of Mining and Metallurgy). 

Sir ,GerJ&d Muntz, .Bart. (Past-President, Institute of Metals). 

L. T. (P&lEA (Hon. Secretary, Institution of Mining Engineers). 

W- F. R,EID (Past-President, Society of Chemical Industry). 

W. R0SE$HAIN, D.Sc., F.R.S. (Member of Council, Institute of Metals). 

G. SHAW Scott, M.Sc. (Secretary, Institute of Metals). 

J. B..SlMpSON, rtC.L. (Fast-President, Institution of Mining Engineers). 

J. E. SffEAD, D.Sc., D.Met., F.R.S. (Vice-President, Iron and Steel Institute). 

Percy StRZELECKI (Assistant Secretary, Institution of Mining Engineers). 

H, Livingstone Sulman (Past-President, Institution of Mining and Metallurgy). 

H. Tj, Wsixs (President-Elect, South Wales Institute of Engineers). 

G, JpLAKirWALKER (Secretary, Midland Institute of Mining, Civil, and Mechanical Engineers), 

W. W. W^lTTS, F.R.S. (Vice-President, Geological Society of London). 

E. Worthington (Secretary, Institution of Mechanical Engineers). 


Gantrql Snf ttoy G . C, Lloyd. 


Assistant L. P. Sidney. 
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Discussion! 


General 


I. Participant! in the Cohgttss may be 

1 t 

(a) Honorary Members; and Delegates of Foreign States, 

(i) Supporters of the Congress, that is, contributors of not lew than to thi Fund. 

(0 Ordinary Members who pay a Congress fee of £1, which entitles them to registration in 1 
one of the four Sections. These may register in any other Sections by making aftirfl 
payment of 5s. for each Section. , v 

The Honorary Members of the Congress and the Supporters will receive all publicatiojgw ofthe Congrt 
Ordinary Members will receive the Transactions of that Section m which they may elect to register by payment 
the fee of £1. They can, however, receive the Transactions of any other .Section on payment of the additioi 
charge of 5s. per Section referred to above. 


The Congress fee for Ladies accompanying Members is rdf. • 

a. An application to join will be regarded as an undertaking to observe the Bye-laws of the Congress. 

3. All participants will receive a Card of Membership and may take part in the discussions at Meetings 
the Congress and of the Sections, in the excursions, and in the social functions. 

4. The Executive Committee is responsible for the management of the CdSghsss, the conduct 0% 

proceedings, and the preparation of the programme. ^ * ,* 


5. The authorised languages at the Meetings are English, French, and German. # The official lgnguagt 
the Congress is English. ‘ 


6. The Executive Committee have drawn up a list of selected subjects for discussion at t^e Congress, j 
have invited authorities to prepare papers thereon. In addition to these the CoraSfittee are prepared to- see 
a limited number of other papers, if found suitable for the objects of the Congress. All paper* nmsfc,'«s4ett 1 
Committee not later than January 31st, 1915'. Papers may be submitted in any of the three Authorised langufc 
(English, French, German) and must be accompanied by a short abstract in the same language is tbepaj 
The papers will be printed in one of the three languages, end the abstract will be printed in oil three languag 

7. At the Meetings of the Sections of the Congress the papers will not be read, but authors wifl b* jnjra 

to introduce the subjects of their papers for purposes of discussion. Except in speoial cue*, the time IUo| 
to authors for the introduction of their subject shall not exceed tj minutes. , > ' * , 

Copies of the papers will be circulated in advance, and the abstracts will, as far as possible, be placed igjj 
disposal of the Members of the Congress at the opening of each Meeting at which the paper* ere to be disease 

* , . ■& 

8. It is desirable that Members of the Congress who wish to take part In the discussic«j ; of toy paper 

subject should notify their intention to the Secretary of the Section before that particular piper comes dn: ! 
discussion. Speakers in discussion will be limited to 10 minutes each, and no Member shall be entitled to «p 
more than once on the same subject. I 


9. To facilitate the compilation of the reports, every speaker must hand in to the Secretary, within 4h0 
of the close of the Meeting, a short draft of his remarks, which may be written in any one of the three authoril 
languages of the Congress. If the draft is not handed in within the specified time, those who are conducting ■ 
business of the Section may edit the reporter’s notes, and a proof shall be submitted to the speakers in all on 
The Committee may also shorten contributions to the discussion where deemed desirable. ^ . ' | 


10. Papers and discussions will be published by the Executive Committee as soon as possible aftf; 
close of the Congress. The Committee also has power to sanction the publication of the J«$p i# tit*.tee|a 
press immediately after the date of the Congress. • . 

rr. Every author shall be entitled to receive 30 complimentary copies of hi* pep*, mAktif onto ffirf 
copies if he pleases, at his own expense, provided he gives sufficient notice to the K **™“ 

copies are printed off. 


r a. The decision upon any question not provided for by the Bye-laws rests with the Executive WanmiBj 
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OF THE 

INTERACTIONAL CONGRESS, 

LONDON, 1915. 


8EOTION I.—MINING, 

A.—Coal Mining. 

1. *History of the'safety lamp. 

, *• .Freezing at depths of over 200 metres. 

3. Shaft sinking S&great depths by cementation, boring, and freezing. 

4. Shaft sinking in heavily watered ground. 

g. Hydraulic stowing in mines, with special reference to seams with an inclination of less than 
, 10 degreed ‘ 

6. Rescue app^tus. 

Face conveyojjr in thin seams. 

8. Prevention o£ explosions in Ameiican collieries. 

9. Experiments in stone dusting. 

ro. Oxidation of Coal, underground fires. 

11. Use of ferrQ«s8pcrete underground. 

12. Development of oil industry in Scotland. 


B.—Metalliferous Mining. 

i* Methods of mining wide ore deposits. 

а. Mine valuation. 

3. ^Law of support as applied to surface subsidence. 

4. Underground transport. 

5. Mine drainage. 

б. Working and dredging alluvial deposits. 

7. Boring and drilling, with reference to boring for oil. 

8 , Use of explosives. 


SECTION II.—METALLURGY. 

A.—Chemical Metallurgy. 

t. Manufacture and properties of refractory materials, 
a. Use of coke oven gases. 

3. Enrichment of blast 

4. European practice in the blast furnace smelting of fine ore. 

5- Hosting and maintenance of stoves. 



APPLICATION FOR MFMBFRffffltP. 


I am interested in the objects of the International* CdhgresS to be held 
at London, July 12-17, 1915, and, so far as I can at prisi^ foresee, it is 
my intention to attend. Kindly, therefore, enrol my name \i : jhe'list of -those 
to whom further particulars are from time to time to be sent.,.. 

If able to attend, I propose to register my name:— 

(1) As Supporter O of the Congress. 

(2) As a Member< 2 > of one or more of the followiiig.'Se^tionsi— 

I. Mining. 

II. Metallurgy. 

III. Engineering. 

IV. Economic Geology. 


Please cross out the Section or Sections the proceedings of which you do not 

requirt. 

Name (in full).._ _ _______ 

Titi,e________ 

Address_____ :— r . 

Application for the payment of the Congress fee will be made later. 

Please return this form of application as soon as possible (in any case 
before October 1, 1914) to The Secretary of the International Congress, 
London, 1915 , 28 , Victoria Street, London, S.W. 

(» The contribution u Supporter of the Congreu ie not leee then £$ ($*51- 

!•) The Congreu fee for ordinary Member ihip ii £i ($;), which entitle* to regiitntion in tut Section only. An-adtUtlenul 
of 5 a. (tl.us) i* payable in reaped of regiitntion in each of the other-Sediona. 



piloses. *• 

7. ^cteafURp^iple* underlyingfhe design of bornen for gascojjs fuels. 

8 . Heat balance df furnaces. * 

9 - Utilisation of waste heat and possible future heat economies in "steel manufacture. 
10. Processes of steel manufacture, 
ti. Welding processes, 
ts. Hydrometallurgy of copper. 

13. Hydrometallurgy of sine. 

. 14. Ore flotation methods. 

15. Electric smelting of ores. 

16, Metallurgy of aluminium. 

• 17. Metallurgy of nickel. 

t 8. Modem cyanide practice. 

19. Advances in the sintering and agglomeration of fines and concentrates. 

20. Comminution of ores. 

21. Equilibria of reduction processes. 


B.—Physical Metallurgy. 

1. Case-hardening. 

2. Influence of cold-working. 

3. Allotropy. 

4. Corrosion of iron and steel and protection of metals generally, 

5. Wear of steel. 

6 . Technique of metallography. 

7. Pyrometry or temperature measurements in metallurgical practice. 

8. Erosion in alloys, notably in propellers. 

9 Acid proof or non-corrodible alloys. 

10. The amorphous phase in metals. 

11 Heating and cooling curves of pure iron. 

12. Metallurgy and properties of the rare metals (tungsten, molybdenum, &c.). 


SECTION III. ENGINEERING. 

1. Application of electricity to mining. 

2. Electric winding and hauling. 

3- Coal-cutting machinery. 

4 ' Exhaust steam turbines. 

5. Gas motors and turbines. 

6. Compressed air locomotives in mines, 

7 - Electric safety appliances underground. 

8. Economics of rock drilling. 

9. Standards of comparison in the use of compressed air. 

10. Rolling mill construction and practice. 

11, Utilisation of low grade fuel. 



8E0TI0N IV.-KOOMOMIO QftOLOQY. 

1. Landslides and geological investigations on the Panama Canal. 

2. Geological ifiveltigations on the Catskill water snpply of New York. 

3. Foundations of the Howden and Derwent Dams of the Derwent Valley water scheme. 

4. Geological aspects of underground railways and subaqueous tunnelling in London, 

5. Subsidences in the South Staffordshire coalfield due to mining operations. 

6. Probable extension of the Coal Measures underlying the New Red Sandstone in Staffordshire and 

Shropshire. 

7. Geology of the Lippe Valley. 

8., Geology of the Campine coalfield. 

9. Extension of the Midland coalfields. 

10. Geology of petroleum. 

11. Distribution of radium-bearing minerals. 

12. Tectonics of ore deposits. 

13. Tertiary and Cretaceous coalfields of Western Canada. 

14. Applied geology in relation to platinum deposits. 

15. Rhythmic precipitation in relation to ore deposition and petrography. 
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respect of the Section or Sections he desires to attend, in accordance with the terms of 
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1. In Plenary Meetings, at which an Address of general interest will 

and any Resolutions passed at Sectional Meetings will be submitted. 

2. In Sectional Meetings, for the purpose of discussing important problems 

relating to Mining, Metallurgy, Engineering and Economic Geology., * 

3. In making Visits and Excursions to scientific establishments and indgstrihi 

undertakings, and to districts which present features of interest in eonhection 
with the objects of the Congress. 

* 

A provisional programme of subjects for discussion at the Sectional Meetings .is^ 
enclosed, together with the bye-laws of the Congress. 

A Ladies’ Committee will be formed for the purpose of entertaining ladies 
accompanying Members to the Congress. The Congress fee for ladies is 16s. / 

Any enquiries for further information should be addressed to the Secretary of. 
the International Congress, 28, Victoria Street, London, S.W. 

We have the honour to remain, 

Dear Sir, 

Yours faithfully, 

ARTHUR COOPER, Chairman . \ 0 f t ht Exeattn 

WILLIAM E. GARFORTH, Vice-Chairman ) Committee. 




Volumetric determination of free sulphurous acid. Kedesdy. 
Sec XXIII. 


chamber alter paaaing thrtbgh heating ftnea in the 


Sulphuric act I; Leaden chambers for urn in the manufacture 

of -. A. Nemos, Brussels. Eng. Pat. 24,223, Oct. 

23, 1913. 

A framework of flat and angle-iron bars, rigidly joined 
together, carries the bottom or tray of the chamber, and is 
secured to the iron uprights, which support the walls of tho 
chamber, and whioh are suspended from tho roof of the shed 
enclosing tho chamber. Tho uprights, whioh are of 
circular seotion, are flattened at intervals, and the parts 
thus deformed aro embraced by lead bauds, which arc 
“ soldered ” to the walls of the lead chamber and hold tho 
latter in position. Collars, secured by pins, may roplaoo 
tho flattened projections on tho uprights, tho fastening 
bands in that onso resting upon tbo collars. The bottom 
of tho chamber rests on a wooden floor, which enables 
leakages of acid to be readily detected.—0. B. 

Ammonia: Manufacture of - from nitrogen andhydrogen. 

N. Caro. tier. Pat. 272,638, Oct. 14, 1910. 

A mixture of soda-lime, potash-lime, or the like with 
titanium or vanadium, or both, is used as catalyst in the 
synthesis of ammonia from nitrogen and hydrogon under 
pressure at a high temperature, Tbo catalyst is less 
sensitive tlan metals of the iron gr, up to contact poison, 
so that commercial hydrogen, obtained, for example, by 
tho decomposition of hydrocarbons, can be used in tho 
process.—A. H. 

Cvanamidc-producing apparatus. V. M. Weaver, Harris¬ 
burg, Pa. U.S. rat. 1,093,749, April 21,1914. 

The reaction chamber contains inclined grate bars which 
can be constantly agitatod, and an adjacent heating plate 
with imbeddod gas-heating pipe: tho plate is hoated by 
a humor beneath. Calcium carbido is fed continuously 
over the plato and bars and nitrogen forcod upwards 
through tho bars, which are perforated. Tho imbedded 
gas-heating pipe may rcceivo nitrogen from an external 
source or gas from tho heating xono for re-circulation. 

—F. BoniJ. 

nitrogenous compounds; Process of making . T. B. 
Alien, Assignor to Tho Carborundum Co., Niagara Palls, 
N.Y. U.8. Pat. 1,093,819, April 21, 1914. 

Silicon carbide and a metal, e.p., iron, are heated together 
in contact with substantially pure nitrogen.—F. Soon. 

Metallic bodies: Method for the j/rotection of - agains 

tire action of nitrous fumes. Norsk Hydro-Eloktrisk 
Kvaolstofaktiesolskab. Kr. Pat. 465,739, Dec. 4, 1913. 
To protect them against the action of nitrous fumes, 
metallic surfaces are supplied with a sufficient quantity 
of water, which is allowod to flow in a thin layer over 
them. It is not noeossary to use alkaline solutions, 
since the thin film of metallic oxide formed, effects the 
required protection.—T. St. 

Litharge: Process and installation for the manufacture of 

_”, E. Barthelmees. Kr. Pat. 466,129, Doc. 13,1913. 

A pear-shaped oxidation chamber, mounted in an 
inclined position, communicates at its lower wide end 
with a melting pot for lead, tho whole being enclosed in 
the masonry of a furnaco and heated externally by the 
furnace gases. A central rotating shaft passes longitu¬ 
dinally through the oxidation chamber and carries scrapers 
whioh remove deposits from tho wall of the same, and also, 
at ite lower end, a centrifugal wheel which dips into the 
melting pot and pulverises the molten lead, and, at the 
same time, ads as a fan, drawing in air or other gas 


litharge produced by oxidation of the lead is discharged 
at the upper end, whence ft is oarriod by a conveyor to 
collecting vessels. The gas is returned to the oxidation 


Oxides of nitrogen; Manufacture at -. J. Y. Johwjfcj 

London. From Badjgohe Anilin und Soda FannE 
Ludwigshafen on Rhine, Germany. Eng. Pat. OMflf 
April 19, 1913. 

See Fr. Pat. 464,237 of 1913 j this J. ( 1914,549.—T. F. J». 

P 

Salt similar to refined salt; Process for mating table -—eft 
from molten sodium chloride. G. Bergen and L. SteH 
Fr. Pat. 465,887, Deo. 8, 1913. Under Int. CcM 
Doc. 9,1912. * 

See Ger. Pat. 269,427 ol 1912 : this 5., 1914,312.—T. 

Calcium nitride [ cyanamide ]; Process jor making — 

J. B. Lidholm, and Dettifoes Power Co., Ltd. Fr. PmF 
466,379, Nov. 27, 1913. Under Int. Conv., Feb. .24; 
i9i3. " 

See Eng. Pat. 28,624 of 1913; this J., 1941,266.—T. F.'fe* 

Asbestos; Purification oj -. W. R. Whitney, Scheftao- 

tady, Assignor to General Electrio Co., New -York, 
U.S. Pat. 1,094,606, April 28, 1914. > 

See Eng. Pat. 24,259 of 1911; this J, 1912, 722.—T. F. g. 

Hydrogen ; Manufacture of -. J. Y. Johnson, London 

From Badische Anilin und Soda Fabrik, Ludwigshwe* 
on Rhino, Germany. Eng. Pat, 12,978, June 4,1913. v 

See Fr. Pat. 403,114 of 1913; this J., 1914, 313.—T. 

Hydrogen; Impts. in and apparatus for the production 0 J 

-. A. Mosserschmitt, Stolberg, Germany. Eng. 

Pat. 17,691, Aug. 1, 1913. 

See Fr. Pat, 461,624 of 1913 ; this J., 1914,313.—T. F. B. 

Hydrogen; Production of - by the iron reaction process, 

A. Messorechmitt, Stolberg, Germany. Eng. Bat, 
18,042, Aug. 20, 1913. 

See Ger. Pat, 268,339 of 1912; this J.,1914,137.—T. F. B. 

• * * 

Hydrogen; Reducing and oxidising vessel for producing —— 
by the action of reducing poses and steam on tron ore. 
Berlin-Anhaltischo Maachinonbau-A.-G. Fr. FyJ. 
465,474, Nov. 28, 1913. Under Int. Conv., Dec. II, 

1912. 

See Eng. Pat. 28,390 of 1913; this J., 1914,256.—T. F. B. 

| Sulphurous] fume-destroying process. 6.W. Young. JPalc 
1 Alto, Assignor to The Thiogen Co,, San Frandaoo. 

U.8. Pat. 1,094,767, April 28, 1914. 

See Fr. Pat. 450,786 of 1912; this J., 1913,602.—T. F. B. 


VIA.—GLASS; CERAMICS. £ 

Zirconium dioxide ; Production of fireproof articles Jm 

_, O. Buff, H. Seiferheld, uni O. Brusohkp. 2. 

anorg. Chem., 1914, M, 389-400. (Sot this J, 1913, 

866 .) 

Crucibles prepared from xiroonium dioxide {ssixec 
preferably with 1% of dry starch and 3% of magnesia) 
fnd fired flsat at 1450° C. and then at 2200° C., wen 
found to be almost impervioas aad to resist a temperatiw 
of over 2200° a in tee vacuum eleotrio furnaoa. WJ 
were successfully smploysd ft determining the MHm 
point of pure iron, etc. and.dor fating tawen njjjgf 
r — F. SOU*. £, 
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Patents. 

Furnace-slag; Process for obtaining from - a material 

similar to ordinary 'pottery or the like. M. Chiapponi, 
Paris. Eng. Pat. 24,141, Oct. 24, 1913. Under Int. 
Conv,, March 3, 1913. 

ISk Fr. Pat. 455,381 of 1913 ; this J., 1913, 945.—T. F. B. 

Enamel on sheet iron ; Process for preparing an -. L. 

Honigmann. Fr. Pat. 465,574, Dec. 1, 1913. Under 
Int. Conv., April 4, 1913. 

Seb Eng. Pat. 28,398 of 1913 ; this J., 1914, 355.—T. F. B. 

Aetorts for use. in the manufacture of gas for illuminating 
and heating purposes. Eng. Pat. 9176. See IIa. 


IX.—BUILDING MATERIALS. 


Patents. 

Waterproofing and colouring bricks, tiles, earthenware and 
the like. H. A. H. Moore, London. Eng. Pat. 10,493, 
May 5, 1913. 

Bbtgks and the liko are wholly or initially immersed in a 
bath, heated to about 300° F. (149° 0.), of white refined 
paraffin wax, to which a quantity of fine clear rosin is 
Added prior to the addition of aniline dye or other colouring 
medium.—B. N. 

A 

Concrete blocks or articles; Induration of -. J. S. 

Rigby, Liver|K)ol. Eng. Pat. 11,498, May 17, 1913. 
^Induration of ooncrete is effected by stoam super¬ 
saturated with moisture. Jn or on the floor of a closed 
chamber containing the concrete blocks or articles is a 
number of boxes tilled with pumico-stono or like material, 
and to which water is supplied. The stoam is passed 
through these boxes and thus becomes supersaturated 
with moisture.—0. R. 


Cementitious product and process of making same. Process 
of making a cementitious composition. W. E. Carson, 
Riverton, Va. U.8. Pats. 1,094,876 and 1,095,180, 
April 28, 1914. 

(1), An intimato, finely ground mixture of highly alum¬ 
inous slag and quicklime is jiartially hydrated, so as to 
form compounds capable of setting on the furthor addition 
of water. (2.) Quicklime is added to clay, which has been 
pugged with just sufficient water to slake the lime and yield 
a dry product, the mixture being then roasted below the 
sintering point, sav at 600°—800' 3 F. (315°—426° 0.). 

—O. R. 

Fibrous material \ silicon oxycarbide ] and process of making 

the same ; Refractory -. E. Weintraub and F. A. 

Kroner, Lvnn, Mass., Assignors to General Electric Co. 
U.S. Pat. 1,094,352, April 21, 1914. 

A mixture of silicon, or material yielding it, and a catalyst 
{e.g., calcium fluoride) is heated (preferably to 1300 6 — 
1400° C.) in a space enclosed, at lpast partially, by a porous 
wall through which oxides or other gaseous comi>ounda of 
carbon are allowed to diffuse. —F. Sodn. 

Drying of xoood and other substances. E. Wiart, Suresnes, 
France. Eng. Pat. 10,198, April 30, 1913. 

See Fr. Pat. 449,913 of 1912; this J., 1913, 470.—T. F. B. 

Roof coverings ; Manufacture of -. A. Maachke, 

Brussels. Eng. Pat. 1155, Jan. 15, 1914. Under Int. 
Conv., Jan. 20, 1913. 

Bn Ger. Pat. 264,407 of 1913 ; this J. f 1914,138.—T. F. B. 

Artificial stone from natund-rock waste; Process for the 
production of W. Laufer, Cracow, Austria- i 
Hungary. U& Pafc. 1,904,7*7, April 28,1914. 

8 »* Eng. fat IMttdMtti; this J., 1913,290.—T. F. B. >| 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Slag; Utilisation of the waste heat of -. Times, May 

21, 1914. [T.R.] 

Much has been done in the last few deoadea to utilise the 
heat in iron blast-furnace slags, the annual production of 
which amounts to close on 200,000,000 tons. If their 
temperature is taken at 1500° C. the quantity of heat 
they contain must be enormous, all of wnich is wasted. 

Efforts were made some years ago by the late Sir Low- 
thian Bell to save this heat, but the state of engineering 
achievement in his time did not permit a satisfactory 
solution of the problem. Further experiments have been 
in progress at the Clarence Works of Messrs. Bell Brothers, 
Middlesbrough, for some four years, the patents being in 
the hands of tho Slag Power Company. The first plan was 
to drop the molten slag as it comes from the blast lurnaoes 
into water, and use the Bteam thus produced in a low- 
pressure turbine. But the considerable quantities of 
hydrogen and sulphuretted hydrogen produced along 
with the steam gave rise to difficulties in connection with 
obtaining the high vacuum necessary to the efficient work¬ 
ing of the turbine. These difficulties were overcome, but 
a quantity of fine sulphur was also produced, and this it 
was found impossible to eliminate from the steam. Yet 
if it had not been removed it would have damaged tho 
blades of tho turbine with which it came into contact, 
and would also have blocked tho steam passages. Another 
difficulty was caused by the fact that the hot blast-furnace 
slag when thrown into water froths up into a foam-like 
substance, which floats, and means had to bo devised for 
submerging it and for removing it from the water. 

Instead of attempting to use directly in the turbino the 
dirty steam generated bv the contact of the slag with the 
water, the plan finally adopted was to employ it indirectly 
for generating clean steam by means of a heat oxchangor, 
the particular form adopted l>eing a Kcstner single-effoct 
elimning film evaporator. The hot slag is run direct from 
the blast furnace into the primary generator, in which 
an upright shaft with four blades revolves, kooping the 
water in constant rotation. When the slag drops through 
the orifice the velocity of its fall carries it well below the 
lip, and before it rises to the surface it is swept by the 
moving water past the orifice and inside the seal. An 
elevator then lifts it from the generator and drops it 
through a second seal; by this time it is waterlogged and 
sinks, and it is then collected by a second elevator, which 
drojw it into railway trucks for removal. The dirty steam 
glasses from tho generator to the evajiorator, where it is 
used to produce clean stoam, which is employed in the 
turbine. In the case of copper slag the second elevator 
is not required, since tho slag does not float in water but 
immediately sinks. 

Over 740 kilos, of water havo been evaporated per 
1000 kilos, of blast furnace slag containing 550,000 
calories; deducting 18,000 calories removed with tho 
slag at 100° 0. and 42,000 removed with the water taken 
up by the slag (on the assumption that it absorbs 50 % of 
water), the available heat is 490,000 calories, or, if an 
allowance of 25% is made for loss, 367,500 oalories, which 
divided by 622 give 590 kilos, of steam. As tho result of 
many experiments the average efficiency of the evaporator 
is found to be 91 %: but taking it at only 80% the amount 
of clean steam available for the turbine is 472 kilos., and 
this with a consumption of 13 kilos, of steam per horse¬ 
power, which is an oxcess of that guaranteed by the 
makers of the turbine with a vacuum of 28-5 in. and a 
vacuum id 7 in. over the water in the evaporator, means 
a yield of over 36 h.p. per 1000 kilos, of slag. Copper slog 
contains less heat than blast furnace slag, the amount 
being found by experiment to be from 318 to 360 oalories 
per kilo., and therefore by a similar calculation 1000 kilos, 
will produoe 281 kilos, of dean steam, equivalent to a 
yield of, say, 21 h.p. in the turbine. 

It is estimated that with a 1000-kw. plant with 76% 
load the cost of generating 1 kw. would be 0-32d., whereas 
with s high-pressure steam plant using coal at Its. 8 d. a 
ton it would be 0-48d., the economy realised by the aid 
of the bcatfrom the slag bang thusO ldd. per kw., which 
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under the conditions stated would amount to £4,300 a 
year. It is stated that the upkeep of the generator and 
evaporator is small. As the slag goes direotly into the 
water, only steam at 100° C. oomes in oontaot with the 
plant, whioh is thus not subjected to any great differences 
of temperature, while experience indicates that there is 
no action from the gases on the plates or tubes of the 
evaporator, provided they are kept dean. 

Manganese ore deposit in Minnesota. Board of Trade J., 
May 14, 1914. [T.R.] 

An extensive deposit of very high grade manganeso ore 
has been discovered on the Cayuna Range, in the northern 
part of Minnesota. 

Sheet iron for roofing; Nature of the protective oxidised 

emting of -. Matwocff. Rev. Mtft., 1914,11,480— 

482. 

The protective coating of roofing (Russian) iron, although 
consisting mainly of the magnetic oxide, also contains 
ferrous oxide, present in a compact state in contact 
with the metal and forming a kind of skeleton in which the 
protective but porous and friable magnetic oxide is held. 

-W. E. F. P. 

Crucible v. electric furnaces. C. T. Nesbitt. 

Chem. World, 1914, 3, 131—132. 

With electric power oosting 0-66d. per kilowatt-hour 
(the price in Sheffield), the melting costs for the production 
of steel in crucible and electric furnaces are about the 
same—£2 10s. per ton. The electric furnaoe has the 
advantage as regards output, which more than balances 
the higher initial cost. It has also an immense advantage 
in that the commonest scrap or pig iron can bo con¬ 
verted into Bteel equal to the best orucible-mado product, 
and of any desired carbon content, with certainty and 
without trouble. The labour costs of the two processes 
are about the same.—T. St. 

Iron, steel and nickel; Relation between the variations of 

magnetism and electrical resistance of - at high km - 

peratures. K. Honda. Rev. M6t., 1914, 11, 483 —488. 
Determinations were made with pure nickel (up to 
800° C.), pure iron (up to 900°—1000° C.) and steels 
containing respectively C 0-04 and 1-30% (up to 900° C.) 
In each of the tomperature-resistance curves a break 
occurred at the temperature corresponding to the dis¬ 
appearance of ferromagnetism. The variations of resist¬ 
ance between 100° and 200° C. corresj>onding to magnetic 
alteration in stools wore very slight. The results confirm 
the view that the magnetio transformation is not an 
allotropic change but only a progressive alteration, with 
temperature, of the property of one phase. (See also this 
J., 1914, 81.)—W. E. F. P. 

Titanium-iron alloys. J. Lamort. Ferrum, 1914, H 
225—234. 

Alloys with Ti up to 24 %. were examined by the method 
«of thermal analysis and microscopically. Three con¬ 
stituents wore observed, viz., a solid solution of titanium in 
iron, an eutectic (Ti 13-2 %, m. pt. 1298" C.), present 
in alloys with Ti 6-3—19-9 %, and crystals, probably 
of Fe 8 Ti (Ti 22-31 %). The temperature of the 
magnetic transformation point was lowered in direct 
proportion to the titanium content, being 690° C. for 
Ti ill %. In Brinoll tests with a load of 500 kilos., 
(the hardness rose from 96 for pure iron to 484 with Ti 
21*5% ; with a load of 1000 kilos, alloys with Ti over 
15% fractured Commercial samples of ferro-titanium 
free from oarbon contained praotioally no titanium j 
nitride. The titanium content varied considerably 
in different parts of large pieces. In ferro-titanium 
containing carbon the titanium was present in some 
•eases wholly m metal and in others wholly as nitride, 
and this is .probably the cause of the oontradiotory reports 
as to the effect of titanium on the properties of iron 
and steel. The addition of the same brand of ferro* 
titanium might in two cases yield different results accord¬ 


ing to the conditions of temperature, etc., as affeoting 
the possible formation of nitride. In making the analyses 
the samples were treated with hydroohlorio acid in a 
current of carbon dioxide, when tho nitride remained 
undissolvod. The dissolved titanium was titrated with a 
standard solution of ferric chloride with ammonium 
thiooyanate as indicator. The residue was ignited to 
oxide, and silica removed by means of hydrofluorio acid.' 

-T. St 

■Iron ; Effect of addition agents in the electro-deposition of 

-. O. P. Watts and N. H. Li. Met. and Chem. 

Eng., 1914, 12, 343. 

The uso of a pure ohloride electrolyte is not practicable, but 
the admixture of some ferrous chloride with a sulphate 
solution improvea tho smoothness of tho deposit; but more 
satisfactory deposits are obtained by tne addition of 
ammonium oxalate or formin (hexamethylenetetramine), 

-B. N. 

Platinum ( and iridium). A. Hanig. Oesterr. Zoits. Berg- 
u. Hiittenw., 1914, 82, 203—204. 

The estimated total production of platinum metal from 
tho Urals is given as: 1907, 310,000; 1908, 250,000 ; 
1909, 264,000; 1910, 275,000, and 1911, 300,000 oz. troy. 
The world’s annual production of iridium probably does 
not oxoood 5000 oz., most of which is used m the 
form of platinum alloys; those with loss than 10% 
lr are ductile and malleable; with 10—20 %, hard 
and difficult to work. In 1911 it was valued at 
£12 13s. per oz. Reference is made to the possibility 
of conaidorablo quantities of platinum being produced, 
in tho noar future, at a mine in Wonden, Westphalia. * 

. -W. R. 8. 

Mercury recovery plant at Fresnillo. C. Robinson. Eng, 
and Min. .J., 1914, 97 , 953—954. 

Old “ Patro ” tailings (containing mercury) are treated by 
hyposulphite leaching for the recovery of silver in one 
department of the plant of tho Frosnillo Co., Zacateoas, 
Mexico. The silver sulphide precipitated from tho solution 
contains 200—300 grms. of meroury per ton, and the 
metal is recovered in a roasting furnace, which has a dis¬ 
tilling hearth composed of firoolay tiles resting on a con¬ 
crete foundation, from which it is soparatod by an iron 
p’ate, to ston leakage. The vapours pass from the furnace 
through a flue to four linos of condensing tubes, con¬ 
structed of vitrified tiles cooled by water sprays. The 
open onds of the condonsing tubes are soaled by water 
in a tank with inclined bottom and well for collection 
at the lower end.—O. R. 

Lead [in ores ]; Volumetric method for the determination of 

-. A. Alder and M. F. Coolbaugh. J. Ind. Eng. 

Chem., 1914, 6, 398-400. 

From 0*5 to 1 grm. of ore is treated with nitric acid and 
if neoossary, with a small quantity of hydroohlorio acid, 
and evaporated with a few o.c. of concentrated sulphurio 
acid. Tho residue is treated with 100 c.c. of water, 
bo.led vigorously, 10—15 c.c. of aloohol added, and the 
lead sulpnate filtored off, washed with a mixture of I % 
sulphuric acid and 10 % alcohol and then with 
alcohol, and dissolved in 10—15 c.c. of a hot 10% 
solution of sodium hydroxide, the filter being washed 
successively with hot water, hot water acidulated 
with nitric acid, and water containing a little sodium 
hydroxide. The solution is treated with a few drops 
of phenolphthalein and a slight exoess of potassium it date, 
heated, and a slight exoess (15—29 drops) of nitric arid 
of sp. gr. 1-2 added. The whole is heated to boiling, 
coolod slightly, treated with 15—20 o.o. of aloohol, cooled, 
filtered, and the filter washed with dilute aloohol (1:3) 
until the wash water gives no test for iodate when treated 
with hydroohlorio arid, ammonium thiooyanate, and 
chloroform. The filter and precipitate are transferred 
to a flask, treated with 40 — 50 o.o. of dilute hydroohlorio 
acid (1: 2*5) and 3 — 5 o.o. of chloroform, and titrated 
with ammonium thiocyanate eolation (2*5 grms. per litre 
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u atil the chloroform in coloured violet. With o tm rich in 
load, 10—j.5 cm. of hydrochloric acid of sp. cr. H should 
be addod before the oad point is reached. The equations 
giveo are: 

8Pb<10 3 ) 2 +*NHirNS+l«Ha= 
M0l+8Pba a +4NH 4 Cl4-4H i S0 4 +4ttCN+2H a 0 ; 

OICl+NH 4 CNS+4H g O= 
6]+NH 4 Cl+H 2 S0 4 +5HCl-f HCN.—A. S. 

Zinc in its .ores; Rapid determination of -- Direct 

application of Frary's method fa the analysis of ores. 

8. Zublena. Annali (’him. Appl., 1914, 1, 302—313. i 
From 2 to 5 grins, of (he ore ere evaporated with 80 o.c. | 
of concentrated sulphuric acid and a small quantity of j 
hydrofluoric acid, then diluted with water, the insoluble 
sulphate* filtered off, and the solution diluted until it 
oontains 25—30% H.80 4 , aod treated with hydrogen I 
sulphide at 70° (). The whole is made up to 200 c.c., I 
filtered through a dry filter, and l. r >0 c.c. of the filtrate! 
boiled to expel hydrogen sulphide, nearly neutralised 
with sodium carbonate, heated to boiling and added, in 
small portions, with vigorous agitation, to a boiling solution 
of sodium hydroxide (7—8 grms. per 0-1 grm. Zn). The 
whole is boiled for 6 mins., rajudly cooled, diluted to 
300 c.c., and filtered through an alunduni filter. In 100 c.e. 
of the filtrate the zinc is determined eleetrolytioally by 
Frary’s method (this J., 1007, 875, 1267).—A.*8. 


Copper ores; Notes on the leaching of oxidised - by 

modified Dorr classifiers at the Butte-Duluth mine ('. 8. 
Herzig. inst. Min. and Met., May 21, 1914. [Advance 
proof.] 

The old method consisted in crushing to about 1 in.- 
mosh and leaching in vats with 10% sulphuric acid 
for 48 hours; the extraction varied between 60 and 70 
per cent. The introduction of Dorr classifiers, in which 
wood was substituted for metal in all parts in contact with 
tflo acid, resulted in an extraction of 85 % after ! 
ope hour’s leaching. Six classifiers, 8 ft. wide, arc used in I 
series; the first four, 30 ft. long, for acid treatment, the 
last two, 15 ft. long, for washing with water. The ore is 
crushed to 10-mesh size, mixed with acid, and fod on to ! 
tfio first machine ; the slime overflows at the lower end ' 
and is treated separately, while the coarser pulp drops ‘ 
into the second classifier which receives fresh acid. The j 
overflow from the second, third and fourth machine is 
electrolysed ; tjiat from the last classifier but one is fed 
on to the first, while the wash from the last is treated with 
scrap iron.—W. R. S. 


Copper mattes ; Treatment of - in the basic converter at \ 

the worlds of Karubach ( Vral , Rishlim district.) K. I>. 
Kohwmikow. Rev. M^t., 1914, 11, 519—543. 

Mattes containing Cu 7—49, Fe 26—60, 8 23—25%, 
are “ blown ” in two stages. The white matte, produced in 
the first stage, generally approximates to Cu 4 S in compo¬ 
sition. The coarse oopjior from the second stage contains 
On 98—99%, together with about 97% of the gold and 
40% of the silver present in the white matte. Tfie slag 
(containing Gu 1—2%) varies in composition from 
3F*0,SiO t to 2Fc(),Si0 4 according to the composition 
of the matte bath and the tomjieraturc. The complete 
dfta relating to the treatment of about 100 kilos, of matte 
containing Op 88-5% are given and discussed in detail. 

—W. E. F. P. 


Brass; Electrolytic deposition of -. 0. W. Bennett 

and A. W. Davison. Met. and Cbem. Eng., 1014, }2, 

Blue* panpot be deposited on a rotating cathode, except 
frfl#) Cyanide solutions and than npt satisfactorily. The 
rqt|p pu : Zn in solution! suitable for the deposition pf a 
brass varies not only with variation* of free cyanide, bpt 
slip ft® of rotation of the cathode* beyond a 
certain limiting speed me alone is deposit. d.—RJf. 


Cyanide in ekcroplating solutions; Determination of 
fret — . G. E. F. LundoU. Met. and Chem. Eag.,. 
1914, 12, 340. 

A measured quantity of the cyanide solution, preferably 
containing from 0-2 to 0-5 grm. of cyanide, is diluted to 
100 c.c., treated with I c.c. of ammoma solution, and 1 c.c- 
of a solution of 8*9 gnus, of dimetbylglyoxime in 1 litre 
of 95 % alcohol, and titrated with a standardised 
nickel ammonium sulphate solution (containing 15-3- 
grms., with 5 cm. of concentrated aulphurio acid, dilated 
to 1 lit c) until a permanent red precipitate is formed, 
in the reaction one moj. of the nickel sulphate combines- 
with 4 mol h of potassium cyanide.—B. N. 

S'odium and potassium salts ; Electrolysis of fused mixtures 

of -. B Neumann and E. Bcr.'xc. Z. Elektr©- 

chom., 1914, 20, 271—275. 

The ni. pt. of sodium hydroxide can be reduced by 
addition of potassium hydroxide to 167° (.’. (58-4%, 
KOH). The addition of sodium carbonate to this mixture 
raises the in. pt. Sodium carbonate idded to sodium 
| hydroxide lowers the in. pt. to a minimum at 280° CL 
I (17 % Na 2 <X) 8 ), and a mixture of potassium and 
I sodium carbonates (48-5% K t CO„, m. pt. 690° t\> 

I will lower it to 265° 0., when the melt will contain, 
i 79-3% NaOH. The electrolysis of mixtures of the fused 
saltH yields alloys of potassium and sodium. With a eon- 
, slant, current density the percentage of potassium in the 
j alloy increases w th that in the melt, and from a 
j mixture of NaOH 60 and KOH 40 %, the alloy 
! contains the metals in the same ratio as the molt. With 
i an increasing current density the potassium content of. 

| the alloy increases slowly I oth from hydroxide and cor. 

| bonate incite.—W. H. P 

Metals; Internal strains in cold-wrought -. and some 

j troubles caused thereby. K. Heyn. Just, oi Metals,. 
May, 1914. {Advance proof.] 

8ei,F-strainino is produced where jortions of a solid aae 
give i a tendency to assume different lengths, and when 
by cohesive forces they are hindered from following this 
tendency, and are forud to adapt themselves to a common, 
length bv clastic deformation. In a cold-drawn rod, the 
core tends to be stretched more than the outer layers, and 
hence is under compression whilst the outer layers arc in 
tension. Cold-rolling and cold-hammering produce ten¬ 
sion in the core and compression in the outer laycis. By 
removing one portion, the other is allowed to assume it* 
true length, and by measuring the change in h ngth, a 
measure of the forn or stra n is obtained. By removing, 
successive thin layers the distribution of the longitudinal 
strains across a bi.r may la 1 studied. Similarly by re¬ 
moving the core and measuring tb® change in diameter 
a measure of the transverse strains is obtained. Such, 
measurements made on portions of the same material after 
annealing at different temperatures have sh \\n that 
internal strains arc partially removed at temperatures much- 
below that at which the effects of cold wt rk are completely 
removed. Several special cases are discussed, and it is- 
shown that fracture and cracking of engineering material* 
are often the result primarily of considerable internal 
strain, the forces determining the fracture being relatively 
small. Liability to cracking, especially in alloy* of copper 
and zinc, n ay often be revealed b/ nipping the piece in. 
mercury or in solutions of mercury salts. It is possible' 
to remove internal strains by alternate eold-drawipg and 
cold-rolling. Result* of tensile tests arc largely dependent, 
upon the amount of internal stresses, and upon the dis¬ 
tribution of the latter over the sectional area pf the bar 
tested. The tensile strength may even appear to bo- 
lowered instead of raised by cold work, owing to the effect 
indioated by the tensile test being completely masked by 
the effect oi internal strain.—T. 8 t. 

Metals; Solidification, cellular networks and growth of 
grains in-—. F. Robin. Rev. Met., 1914, If* 
489—512. 

By slow cooling, samples of aluminium, lead and tin w«r# 
obtained in which, without any dendritic formation, the* 
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boundaries of' the grains coincided exactly with the fieures 
(network of lines) produced by contraction. It is sue* 
geeted that the metal solidifies in the amorphous condition 
and becomes divided (as indicated by the lines of eon- 
traction) into separate portions, each of which subsequently 
crystallises in one pioce having a uniform orientation. 
Tne cellular network of metals jg apparently not con¬ 
nected with local variation* in density, but is favoured by 
the presence of impurities. The structure is formed 
abruptly in pure metals without apparent crystallites, 
and increases with a slight tinkling sound on cooling; it 
follows tho contraction figures of amorphous materials, and 
is regarded as the result of concentration at the moment of 
solidification, duo to crystallitio solidification or com- 
not produced in bismuth (which expands on 
solidification). The growth of the grains on annealing is 
effected by the junction of crystals having the same 
orientation, or, more frequently, by diffusion across tho 
joints tho grains which develop being those having tho 
greater internal tension and not necessarily the larger 
ones.—W. E. F. V. 


j violet, and solution (3) rod. In vessels of glass which 
j yielded traces of alkali to the water, blue or bluish violet 
j solutions were always obtained.—A. 8. 

( ulloidal solutions of base metals ; Preparation of aqusous 
7T~ disintegration. D. Zavrioff. Z. physik. Chem.* 
1914, 87, 507- 510. 

' Colloidal aquoous solutions of aluminium, iron, mag¬ 
nesium, copper, lead, nickel, and mercury were prepared 
, by electrical disintegration of tho metals by oscillatory 
i discharges produced by moans of an induction coil or aa 
1 influence machine.—A. S. 

Working coke-ovens in conjunction with blast-furnaces* 
Freyn. See 11a. 

(■olor metric determination of cobalt, nickel, iron, and 
cop'iwr. Hilttner. See XXIII. 

Patents. 


Cadmium, copper and zinc.. Physico-chemical studies on 
~T~\, *• ^ohen and VV. I), H alderman. Z. 
physik. Chem., 1914, 87, 409—430. 

Mkasukementh of density after varying thermal treat 
ment, and dilatomctric measurements showed that 
cadmium, copper, and zinc, like tin and bismuth exist in a 
metastablo form at ordinary temperature. The transition 
temperature is about 00" C. for oodmium and 70° C. for 
copper, but the value for zinc has not yet been deter¬ 
mined. The transitions take place very slowly both 
above and below these temperatures so that all forms 
of the pure metal h hitherto obtained are mixtures of at 
least two constituents, and their physical and mechanical 
constants refer to undefined systems. In the case of 
copper and cadmium^ the transition temperature varies 
a few degrees with ‘the previous history and thermal 
treatment of the metal, suggesting the possible existence 
of three modifications.—W. H. P. 


Metals and alloys ; A method of obtaining a measure of the 
colour F. (\ Thompson and E. Sinkinson. 

thorn. World, 1914, 8, 132—135. 


Details are given of a method of photographing metal 
surfaces under constant, conditions of exposure and 
and development. The density of the resulting negatives 
is measured in a Hanger-Shepherd donsomotcr, and tho 
ratio of tho density of the negative given by silver to that 
of the negative given by another metal is taken to express 
the degree of colour of that metal. Pure silver, and 
silver containing Cu 7-5% were found to be indis¬ 
tinguishable, as wore also pure copper, and copper with 
Sn 8*3 %. A German silver composed of Cu 57, Ni 7, 
Zn 36 %, gave a slightly higher colour figure than one 
composed of Cu 55, Ni 15, Zn 30%.—T. St. 


Colloidal gold solutions; Chemical and, physico-chew 
observations in the prejuration of —W. Halle 
E. Pribram. Her., 1914, 47, 1398—1401. 


Attempts to prepare colloidal gold solutions containing 
partiolos of uniform size by Donau’s method (Monats. 
them., 1913, 84, 335) of bringing a hydrogen flame in 
contact with tho surface of a dilute aqueous gold solution 
gave irregular results. It was observed that the gold 
solution (or pure water) after contact with the hydrogen 
flame contained small quantities of nitrous acid, ana experi- 
ment, in which the gold Balt was reduced by nitrous acid 
directly gave satisfactory results, colloidal gold solutions 
containing particles of uniform site and of different 
ooloun being oaaily obtained. For example 0-1 grm. 
iff sodium nitrite was ditsolved in 285 8 o.c. of water, 
the calculated quantity of -V/10 sulphuric acid (14-S o.c.) 
t** added, and portions of 5 o.o. of this solution were 
treated with: (1) 148 e.c. of wstor and 3 drops of gold 
chloride solution (1 :100), (2) 198 o.o. of water and 4 drops 
™ gold chloride solution, and (3) 348 o.o. of water and 6 
oi gold chloride solution. After a short time 
awotian (1) was iff a uniform blue colour, solution (2) 


; Steel; Manufacture of -. fl. ,]. Boyle. Doncaster. 

Rm?. Pate. 1300, .Ian. 16; 11.778, May 20; 12,961, 
Juno 4; 14,431, June 21; and 16,821, July 22,1913. 

A bath of molten steel of considerably greater depth than 
width, is subjected to the action of an electric current,, 
which is caused to |>ass through tho depth of the charge, 
so os to enable slag, gases, etc., to rise to the surface ; 
the purified metal is discharged from the bottom of the 
receptacle.—W. E. F. P. 


Iron and steel; Process for the, manufacture of a rueial com. 

biuinij the properties of -. Nyndicat do Precedes 

Metallurgiques. Fr. Pat. 404,717, Jail. 20, 1913. 
Refined iron or steel is treated with alkali- and ammonium - 
salts (free from ,S, P, As, etc.) to modify the working 
qualities of the metal. For example, steel'jl ton) is ren¬ 
dered ext ra hard by treatment with a mixture of potassium 
bichromate (3(KI grms.), sodium bichromate (500), sodium 
chloride and bicarbonate (each 250), sodium borate and 
aluminale, potassium nitrate ami ammonium chloride 
(oaeli 100 grms.). The hardness is diminished by using 
smaller proportions of bichromates, borate and aluminate, 
and a soft metal is obtained by omitting these consti¬ 
tuents from the mixture.—W. JC. F. P, 

Manganese-steel ingots: Process of treating -. C. O. 

! Osborne, Chicago, Ill. U.8. Pat. 1,094,090, Apr.l 21, 

! 1914. 

The ingots are stripped, quenched from a temperature of 
not less than 750“ (’., and then re-heated to about 1175“ C. 

-W. E. F. P. 

[Ferro-t»K«fwm.] Metallurgical jirocess. W. F. Bleeokor, 
Pittsburgh, Pa. U.S. Pat. 1,094,114, April 21, 1914. 
Tub high-carbon a'loy, obtained by heating a mixture of 
ferric and vanadium oxides with fluxes and oxooss of re¬ 
ducing agent, is re-boated with a similar mixture containing 
no reducing agent to produce ferro-vanadium of low carbon 
content.—W. E. F. P. 

Iron or its alloys ; Cementation of -. M. Caplain and 

L. Krieger. Fr. Pat. 466,716, Feb. 12,1913. 

The metal is embedded in carbon and heated in a current- 
or atmosphere of nitrogen.—W. E. F. P. 

Copper or other metals; Process for refining -. W, 8. 

Rockoy and H. Eldridge, New York. Eng. Pat. 7409, 
March 28, 1913. 

Copper is melted in an oil-fired furnace in a reducing atmo¬ 
sphere, and runs from the hearth into a ladle by way of a 
conduit which serves as a flue for tho products of com¬ 
bustion. The roof of the oonduit is shaped to defloot th» 
issuing gases into the ladle, above which are a hood and 
vertical pipe for carrying away the gases. The metal is 
thus subjected to a refining deoxidising atmosphere until 
it is poured into tits moulds.—T. St. 
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Copper alloys; Proem'of producing -. H. Bryda, 

Blaeketone, Man. U.S. P»t. 1,095,078, April 28, 1914. 
Tin (14 parts), quicklime (1J), tartar (1), magnesia (1) 
and sal ammoniac are added in succession to molten copper 
(16 parts), the mixture being stirred after each addition 
and allowed to stand for 30—45 mins, before pouring. 

—W. E. F. P. 


Ores; Apparatus for concentrating -. S. Michaelis, 

Aranyida, Hungary. Eng. Pat. 10,972, May 9, 1913. 

In the concentration of ores by flotation (with oil and 
acidulated water), incompletely isolated ore particles arc 
separated from the residue obtained by removal of the first 
concentrate, by means of a rotary disc, of inverted, conical 
shajjo, provided, near the centre, with openings for the 
escajie of gangue and, below the rim, with an annular 
channel in which the jiartly isolated, oily ore particles— 
suspended in acidulated water and moved over tho rim by 
centrifugal action—are collected. A small cone having an 
annular channel around the rim is disused beneath the 
disc for the purpose of collecting tho escaping gangue. 

—W. E. F. P. 


Ores; Process for recovering metalliferous constituents 

of -. ,J. T. Terry, jun., San Francisco, Cal. U.S. 

Pat. 1,094,760, April 28, 1914. 


Non-sulphide ore pulp is treated with gaseous hydrogen 
sulphide, then subjected to reduced pressure, and finally 
concentrated by flotation. Before treatment with 
hydrogen sulphide the ore may bo mixed with a soluble 
metallic salt to produce “ nuclei for the formation of 
sulphido granules and coagulations.”—W. E. F. P. 


Concentration of oxide or carbonate ores bij the flotation 
jwwm*. E. Langguth. Cor. Pat. 272,919, May 9. 

The ore is treated with a solution of salts of aniline or its 
homologucs, with or without addition of oil, and then 
concentrated by flotation in the usual manner.—A. 8. 

Lead or other metals or alloys; Apjtaratus for the manu¬ 
facture of tubes, cable casings and other products of in¬ 
definite length from molten -. H. Debaugo, Paris. 

Eng. Pat. 5230 of 1914, date of appl., March 6, 191 . 
The molten metal is forced continuously through a die 
(see Fig.) comprising three main concentric parts, 6, c, d, 
b and d being adjustably screwed into c for the purposo of 
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regulating the thickness of the tube well. The metal 
pasees through the pressure pipe, a, into tho ohamber, e, 
whioh is maintained at a constant temperature by a bath 
of the metal contained in the bell,/, the latter being filled 
by tihing the apparatus. To prevent leakage through th« 


screw joint between b and c, the central part of c is pro¬ 
vided with a tubular portion of thin metal whioh slides 
on the inner part of the die and acts like the oup leather of 
a hydraulic press. From the ohamber, e, the metal passes 
to the outlet nozzle around which a series of annular cooling 
chambers,», are disposed for the purpore of regulating the 
position (i.e., distance from tho orifice) at which solidifica¬ 
tion of the metal is offooted.—W. E. F. P. 

Wire, plates and lie like having a coating of gold; Method 

for the manufacture of -. E. Mar, London, and 

F. Kammerer, Pforzheim, Germany. Eng. Pat. 27 222. 
Nov. 20, 1913. 

The wire is coated elcctrolytically with gold and then 
passed between pressure rollers at a temperature lower 
than tho softening point of the core to weld the deposit 
to the latter.—W. E. F. P. 

[Oold and silver .] Metals; Process of extraction of pre¬ 
cious - from their carrier. E. E. Howeon, Sait Lake 

City, Utah. U.S. Pat. 1,093,700, Apr.l 21, 1914. 

The ore pulp is made to form a relatively thin layer and the 
solution is removed from below during the formation of 
this layer. A solvent is theh added, the mass agitated 
with a current of warm air, the solvent removed from 
below, a wash solution added, tho mass again agitated 
with air and the solution removed as before.—W. E. F. P. 

Air firr blast furnaces ; Method of drying -. M. W. 

Johnson, jun., Birmingham, Ala. U.S. Pat. 1.093.859 
April 21, 1914. 

The air is refrigerated at furnace pressure, the condensed 
moisture removed, and tho dried air warmed by inter¬ 
change of heat with the moist compressed air.—W. E. F. P. 

Titanium carbide ; Method of producing a. compound con¬ 
taining -. A. J. Rossi and W. F. Meredith, Niagara 

Falls, N.Y., Assignors to The Titanium Allov Manuf. 
Co., New York. U.S. Pat. 1,094,022, April 21, 1914. 

A bath of molten metal, e.g., iron, mixed with titanium 
oxide and carbon, is heated sufficiently to produce more 
titanium carbido than metallic titanium, and is then 
rapidly cooled to promote retention of tho carbide par¬ 
ticles.—F. Soon. 

Metals; Process for extracting - from ores. H. S. 

MacKay, Assignor to MacKay Process Co., Norwich, 
Conn. U.S. Pat. 1,094,371, April 21, 1914. 

A solvent for ores is formed from the elements of tho ore, 
bv roasting (with or without addition of sulphur), leaching 
and electrolysing, tho composition of the solvent and of 
the electrolyte being controlled by the character of tho 
roast.—W. E. F. P. 


Metallizing-furnace. E. P. Matbewson and F. Laist, 

Anaconda, Mont. U.S. Pat. 1,094,802, April 28, 1914. 
The furnace consists of six superposed, communicating 
hearths—tho uppor ones for oxidation and the lowor ones 
for reduction. The third hearth from the bottom is fired 
directly, the two below being muffle hearths heated ex¬ 
ternally by combustion chambors and supplied internally 
with solid reducing material. The waste gases from the 
combustion chambers are diverted to the directly-fired 
hearth, and the roasted ore is mixed with the reducing 
material in the muffle hearths.—W. E. F. P. 

Furnace ; Metallurgical -. U. Wedge, Ardmore, Pa. 

U.S. Pate. 1,094,953 and 1,094,954, April 28, 1914. 

(1). In a furnace of the superposed-chamber type, two 
“ manifolds"—one for supplying, and the other for 
receiving, air—are disposed within the oentral shaft and 
are connected with the interion of the ohamben by pipes 
and the hollow rabble arms. (2). The floor of eaoh ohamber 
is divided, by a low, circular partition, into two oonoentrio 
zonea along whioh different materials may be separately 
propelled by the action of one set of rabble arms. Means 
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are provided for oharging and discharging the oonoentrio 
portions independently.—W. E. F. P. 

Blast-furnace. J. M. Jantet. Fr. Pat. 466,241, Dec. 16, 
1913. 

A portion of the gases leaving the bUst-furnace is 
aspirated through valve-controlled pipes and re-delivered 
to the furnace at the level of the tuyeres.—T. St. 

Furnace ; Electric - [for the production of ferro-alloys ]. 

Soc. Elflctro-Mdtallurgiquo de Saint-Bdron. Fr. Pat. 
466,116, Feb. 20, 1913. 

The material is contained in a crucible communicating 
below, by means of a ohannol, with a seoond crucible 
thus preventing entrance of slag into the latter, which has 
a pouring orifioe at a level normally above that of the 
molten metal. Two electrodes, for the arrival and return 
of the current, are disposed above the first crucible and 
are movable vertically by a screw, so that when foroed 
into the material some is discharged from the pouring 
orifice. These electrodes may bo used only for leading 
in the current, which is then taken away by other electrodes 
around or abovo tho second crucible. By employing 
eleotrodes of ere.it cross-section, the furnace may be 
used as a resistance instead of an arc furnace.—B. N. 

Furnace-; [Metallurgical] Electric arc -. X. Renner- 

felt. Fr. Pat. 466,291, Nov. 17, 1913. Under Int. 
Conv., Dec. 6, 1912, and July 18, 1913. 

The external iron envelope of the fusion chamber is 
divided into several equal sections, and each section 
carries a similar group of electrodes arranged in a plane 
perpendicular to the longitudinal axis of the furnace. 
Each group consists of two horizontal electrodes and a 
vertical one placed in tho middle, or two horizontal elec¬ 
trodes, each turning on an axis so as to be displaceable 
in a vertical plane, may operate with one or more contacts 
in the base of the furnace. In another form, two vertical 
electrodes and two horizontal ones, operating from 
opposite sides of the furnace, are arranged in the same 
vertical plane. The furnace is turnod about a horizontal 
axis, at one end, transverse to tho longitudinal axis, 
whilst the other end may bo raised or lowered; or the 
turning axis may be in the middle of tho furnaoo or parallel 
to the length of the furnace. Openings are provided in 
one of tho extreme walls abovo the normal level of the slag, 
so that on tilting the furnace tho slag is rapidly pourea, 
and openings closed by refractory material are arranged 
bolow for casting the charge. The vertical eloctrode* are 
connected to tho common point of a diphase current, and 
tho horizontal electrodes to the extremities of tho phases. 

—B. N. 

Ores ; Treatment of sulphide, oxide, carbonate, and other 

-. N. H. M. Dekker. First Addition, dated Feb. 6, 

1913, to Fr. Pat. 445,768, July 4, 1912. 

Certain oxide ores are best mixed with charcoal, sulphur, 
etc., before being treated with tho polyaulphate as describod 
in the chief patent (see Eng. Pat. 18,488 of 1911; this J., 
1912, 930). Sulphurous acid iB thus formed which acts 
in the nascent state on the ores with formation of sul¬ 
phates.—T. St. 

[Aluminium,] Metals ; Solder for -. 0. Koenig. Fr. 

Pat. 464,710, Jan. 20, 1913. 

An alloy of Sn 60, A1 30 and Sb 10 parts by weight. 

—W. E. F. P. 

Aluminium or its alloys; Preparing the surf ;ces of — 
for receiving a metallic deposit, L’Aluminium Fran 9 ais. 
Fr. Pat. 464,720, Jan. 20, 1913. 

To prepare aluminium artiolea for eleotro-plating an 
adherent metallic coating, free from oooluded hydrogen, 
is produced upon them by immersing them in an acid 
(hydrochloric) or alkaline bath containing tin or other 
suitable metal in solution, rinsing, immersing in a saturated 
solution of ammonium alum or other aluminium salt, 


and then for a few seconds in a solution of sulphurio 
or/and nitric acid.—W. E. F. P. 

Nickel or other metals; Deposition of - on aluminium , 

or other metals, glass or porcelain. L’Aluminium 
FranQaise. Fr. Pat. 464,721, Jan. 20, 1913. 

The articlo to be ooated is imraersod in a solution of a salt 
of the metal to be deposited, to whioh have been added 
ammonium or other alkali or metallic phosphites or 
hypophosphites, the solution being heated to increase 
the speed of deposition.—B. N. 

Silvering aluminium, iron and steel electrolytically, without 
a preliminary coppering . P. F. L. Bdvenot. Fr. Pat. 
466,193, Feb. 24, 1913. 

The metal is first coated eloctrolytioally with a thin 
firmly-adhorent layor of an alloy of nickel and silver 
by employing an electrolyte containing niokol, silver 
and potassium cyanides. A thicker deposit of silver may 
then be obtained from an ordinary plating bath.—B. N. 

Zinc; Manufacture of pure zinc oxide or metallic -. 

H. W. do Stuckle. Fr. Pat. 466,810, Dec. 6, 1913. 
Under Jut. Conv., Doc. 7, 1912. 

Precipitation (from solution of the sulphate, chloride, 
etc.), is effected by ammonium sulphite in the presenoe of 
ammonia or ammonium carbonate. The zinc sulphite is 
calcined to oxide and tho sulphur diox : de evolved absorbed 
in a neutral, aoid, or feebly alkaline solution of ammonium 
sulphite, the resulting ammonium bisulphite being re¬ 
converted into normal sulphite (for further use) by the 
addition of ammonia recovered from the filtrate from tho 
original precipitation.—W. E. F. P. 

Blende, and ores and metallurgical products containing 

blende ; Method of dead-roasting -. W. Buddeus. 

Fr. Pat. 466.397, Dec. 19, 1913. Under Int. Conv., 
Feb. 26, 1913. 

Powdered blende is made into briquettes with an agglo- 
merant such as calcium silicate, with the addition, if 
desired, of combustible sub-jtanco. Tho porous nature of 
the briquettes permits of tho sulphur content being re- 
duoed by roasting to below 1 to 2%.—T. St. 

Zinc, Jrom residues, slags, and low-grade ores ; Process and 

furnace for obtaining -. O. Uehlondahl. Gor. Pat. 

271,826, Feb. 15, 1913. 

The charge is distributed on a number of movable hearths 
which pass successively through a tunnel furnace, a freshly- 
charged hearth being introduced at one ond when a hearth 
containing a charge from which tho zinc has been com¬ 
pletely expelled is removod at tho othor end. The heating 
gases pass through the furnace in the opposite direction to 
the charge. The freshly charged hearths are not intro¬ 
duced diroctly into the furnaoe but into an intermediate 
chamber communicating therewith and not traversed by 
the heating gasos. Tho tunnel furnace may be divided 
into two communicating parts through which the heating 
gasos are passed independently, or it may be annular, the 
hearths taking a circular course. Other modified forms 
are also described.—A. 8. 

Zinc or other easily volatile metals; Process for obtaining 

-. R. von Zelewski. Ger. Pat. 272,537, Deo. 8, 

1912. 

Zinc is obtained from a charge of the sulphide and oalcium 
carbide by heating in large briokwork muffles similar to 
coke ovens, whioh are heated in the usual manner or 
electrically, the walls serving as a heating resistance. 


Metalliferous materials; Process and apparatus for treating 
materials, especially -, with a view to roasting, reduc¬ 

tion, volatilisation of metals, concretion, etc. F. G. W 
Timm. Fr. Pat. 465,951, Oct. 30, 1913. Under Int. 
Conv., Nov. 2, 1912. 

The apparatus (see Fig.) consists of a horizontal or slightly 
inclined, cylindrical, rotary furnace, A, in the lining of 
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which are disposed perforated sections, G, which com- [ 
raunicate, through longitudinal passages, F, in the furnace 
wall with pij*'.s, E, through which air is passed from an j 



annular duct, D, supplied by a tuyere, 0. The cylinder i 
iB charged with the material through an opening (not ] 
shown) similar to the discharge opening, I (both being j 
normally closed), and carbon or carbonaceous matter 
addod, in small quantities at a time, through ownings, N, , 
in a portion of trie horizontal pi|K\ L, through which the j 
carbon is convoyed from a hopper, K, by means of a worm j 
actuated by a pulley, M. The gases and volatile products .j 
paw from the cylinder to tho chamber, 0, and are drawn j 
off —W. E. F. P. 

Phosphate slag ; [Thomas process ] Method oj ronnrting the J 

whole of the phosphorus into fluid -, soluble \n citrates , 

in the manufacture of steel by treating pig-iron and ore 
tn the open-hearth furnace. Deutsch-liiixemburgische 
liergwerks- und Hutten-Akt.-Ges. Kr. Pat. 4(56,010, 
Dee. 10, 1013. 

To prevent the passage of phosphorus back to the metal, i 
the slag is removed at. two successive stages in tho rofining 
of the steel. After about 1 \ hours, when doearburisation , 
first becomes intense, a large proportion of tho phosphorus 
has boon romoved from tho motel, and tho slag is tapped i 
off. Fresh ore is then added. Dephosphorisution again 
boeomeB rapid and doearburisation slow. After about an . 
hour the latter again becomes intense, and the slag is again | 
amoved. If much silicon be present, it is removed in a | 
preliminary acid Blag, formed almost immediately by tho 
addition of sufficient ore just to oxidise it, and a minimum ! 
quantity of lime. In a test the first dephosphori- I 
Ration slag contained 21-64% P 3 <) 5 of which 20-8% were 
soluble in citrates, and the second 16-0% IV>6, of which I 
18-71% were soluble. — T. St. 

Alkali metals; Manujacture of - by electrolysis of 

melted salts or mixtures of these. It. J. McNitt. Fr., 
Pat. 466,205, Dec. 15, 1913. Under Jnt. Uonv., .Tan. 2, 
1913. I 

The zone of electrolysis, near tho bottom of the bath, is j 
placed under pressure by using a deep layer of the molten 
eloctrolyte; or the cathode chamber may be subjected 
to the pressure of an inactive gas, and pressure maintained 
in the anode chamber by preventing tho escape of the 
gaseous products.— B. N. 

Aluminium; Alloy of -. R. Suchier, Fr. Pat. | 

466,293, Nov. 29, 191 3. I 

A strong and light alloy of aluminium with 0-5 to 10% 
Hi and Cr.-T. St. 

Metals or alloys, especially iron ; Process for protecting 

- against oxidation. K. Kaiser. Ger. Pat. 272,451, 

Jan. 21, 1913. 

Tax metal is coated with a solution of a metallic salt, 1 
to which dextrin, gum, glue, shellac or tho liko may be 
added, then dried and hoated to redness. Salts, especially I 

the nitrates, of thorium, aluminium, magnesium, lii- 

oonrum, and chromium, are mentioned. Tho metal 
beoomee coated with a firmly adherent layer of the oxide 
of the metal the salt of which has been used. —A. B. 


Iron ; Method of working pure -. R. B. Carnahan, jun., 

Middletown, Ohio, U.S.A. Eng. Pat. 28,571, Dec- 
11. 1913. Under Int. Uonv., Jan. 16, 1913. 

See U.S. Pat. 1,090,115 of 1914; this J., 1914,424.—T. F. B. 

Furnace: Electric - [for making steel]. T. Levoz, 

H<*er, Belgium. U.S. Pat. 1,094,912, April 28, 1914. 

Her Fr. Bat. 417,597 of 1910; this J., 1911, 32.—T. F. B. 

Iron ore arul other minerals ; Process for agglomerating 

-. G. UriiBiuB. Fr. Pat. 465,452, Nov. 28, 1913- 

Under Int. Uonv., Nov. 30, 1912. 

See Eng. Pat. 27,536 of 1913 ; this J., 1914, 488.—T.F.B. 

Tungsten ; Process for manufacturing arlichs or objects 

of -. 0. Voigtlander, Essen on Ruhr, Germany. 

Eng. Pat. (5911, March 20, 1913. Under Int. Uonv.,. 
March 23, 1912. 

See Fr. Pat. 455,313 of 1913; this J., 1913, 949.—T.F.B. 

Tunystrn ; Manufacture o -. C. Gladitz. Fr. Pat- 

405,613, Doc. 3, 1913. Under Int. Uonv., Doc. 3. 1912. 

See Eng. Pat. 27,859 of 1912 ; this J., 1914, 204.—T.F.B- 

Mague tic s<jsimtors. F. Krupp Akt.-Ges. GruBonwerk, 
Magdeburg-Buckau, Germany. Eng. Pat. 24,355, Oct. 
27, 1913. Under Int. Uonv., Nov. 27, 1912. 

See Kr. Pat. 454,156 of 1913 ; this.!., 1914, 425.—T. F. B. 

Aluminium and its alloys; Flux for - and process for 

manufacturing the same. J. U. (Telly, Paris. Eng. Pat. 
26,026. Nov. 13, 1913. Under Int. Uonv., Nov. 15, 1912- 

See Fr. Pat. 464,505 of 1913 ; this J., 1914, 489. -T. F. B. 

Electroplating e/p/Hiralus ; Polary -. U. J. Charlton, 

South Benfleet. Eng. Pat. 30,047, Doc. 30, 1912. 

See U.S. Pat. 1,093,384 of 1914 ; this J., 1914, 554. 

—T. F. B. 

Electreiplating apjsireitvs ; Potary -. U. J. Charlton. 

Fr. Pat. 464,421, Nov. 4, 1913. Under Jilt, Uonv., 
Dec. 31, 1912. 

See U.S. Pat. 1,093,384 of 1914; this J., 1914,554.—T.F. B. 

Metals ami their alloys ; I’roeess for the elec trade position 

of -. 1*. Marino. Fr. Pat. 466,105, Dec. 12, 1913. 

Under Int. Uonv., Dec. 16, 1912. 

See Eng. Pat. 28,953 of 1912 ; this J., 1914, 86.—T. F. B. 

Metals ; Process for the jiroelnction of varied colorations 

and black shades oh - . F. A. Roux, Assignor to Soc. 

l’Aluminium Francais, Paris. U.S. Pat. 1,095,357, 
May 5, 1914. 

See Fr. Pat. 464,722 of 1913 ; this J., 1914, 489.—T.F.B. 

(Galvanising or otherwise treating steel, iron, and other 
metals. H. H. Field, M. Howarth, and E. A. Atkins. 
Fr. Pat. 465,486, Nov. 29, 1913. Under Int. Uonv., 
Nov. 30, 1912. 

See Eng. Pat 27,641 of 1912 ; this J., 1914, 425.—T. F. B. 

Precious melals; Process a ml apparatus for extracting , 
separating, and recovering - from their ores. D. 0. 

| Reinohl. Fr. Pat. 466,072, Dec. 11, 1912. 

j See U.S. Pat. 1,081,516 of 1913 ; thisj., 1914, 88.—'.T.F.B. 


XI.—ELECTRO-CHEMISTRY. 

i Alternating current; The influence of superimposed -— 

\ on electrolysis by direct current. 0. Reitlinger. Z. 

1 Elektrochem., 1914, 20, 261—269, ttao iVn* 

m\ 1221 and 1914, 426.) 

1 The passage of an alternating current in addition to the 

) direct current during electrolysis reduces the overvoltage. 
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*ad bv diminishing the electrodo potential makes it possible 
to isolate various intermediate products which would be 
destroyed at a higher potential. In the electrolysis of 
sulphuric acid the yield of peraulphuric acid is diminished 
and that of ozone is increased. Solutions of alcohols in 
dilute sulphuric acid yield mainly aldehydes instead of 
aoids, which is in accordance with previous observations 
that with a low anode potential alcohols are oxidised to 
•aldehydes, whereas at higher potential acids arc formed. 
By combining the effect of alternating and direct current 
in ammonia electrolysis 30 to 40% current yields of 
nitrous acid can be obtained, although with direct current 
only it cannot bo detected. In the electrolytic production 
of ozone experimerits were also made with pulsating 
direct current instead of alternating current. When the 
pulsating-current was in the same direction as the con¬ 
tinuous current it had little effect, but when if was in the 
opposite direction and of such a magnitude as to temporarily 
reverse the electrodes, the potential fell and the yield 
of ozone roso rapidly. This suggests that it is the negative 
portion of the alternating current which is responsible 
for its effect on electrolysis. When the frequency of the 
•alternating or pulsating current was very high its action 
was much loss pronounced, probably on account of the 
displacement of phase caused by the capacity of the 
electrodes.—W. II. P. 

Electrolytic valve action of aluminium ; Influence of im¬ 
purities of the electrolyte upon the -•. <J. {Schulze. 

55. Elcktrochem., 1914, 20, 307—310. 

The influence of small quantities of certain impurities in 
a saturated solution of borax upon the formation curve of 
an aluminium valvo-oleotrodo was very marked. {Sodium 
halides, particularly sodium chloride even at a concentra¬ 
tion of 0-05% of that of the borax, exerted a disturbing 
influonoe, and electrolytes which give the least cloudiness 
with silver nitrate should be rejected. Sodium nitrate or 
potassium permanganate were loss detrimental, but 
should not exceed 1*0 %. Sodium hydroxide was harmless 
unless present in such considerable quantities as to causo 
gradual solution of the aluminium. The above results 
*pply also to othor electrolytes in which aluminium shows 
good valve action.—G. F. M. 

Patents. 

Batteries; Electric -. F. S. B. do Mollo, Rio de 

Janeiro, Brazil. Eng. Pat. 24,471, Oct. 28, JU13. 
Under Int. (Jonv., Dec. 4, 1912. 

CJuprous sulphide is reduced eloctrolytically in a solution 
of an alkali hydroxide, and the finely-divided colloidal 
-copper, which is formed, is partly oxidised to cuprous 
oxide. On exposure to air at ordinary temperatures it 
forms a peroxide, suitable as a dopolariser, which may bo 
regenerated after use by washing with water and drying 
in contact wuth air.—B. N. 

Electrode ; Storage battery - and process of manufacturing 

it. H. C. Hubbell. No work, N.J. U.S. Pat. 1,004,903, j 
April 28, 1914. j 

The aotivo material is formed from precipitated ferrous l 
hydroxido. which is filtered, washed, and heated out of 
contact with air to convert it into forrous oxide. This is 
ground with cadmium oxide, and the mixture moulded 
into tablets suitable for insertion into the pockets of a con- ! 
taining envelope.—B. N. 

fluids [ electrically]; Treating -. H. T. Weston, | 

Cleveland, Ohio. U.S. Pat. 1,094,618, April 28, 1914. 1 

For the treatment of fluids by static discharges, a number 1 
of cells supported in a frame is used, each consisting of ' 
• Pfcir of flat dielectrics and a fiat conductor clamped ! 
between and in contact with the sides ol the same. The 
cells are spaced apart by transparent distance pieces to 
allow the passage of the fluid to be treated. The spacing 
of the dieleotrica is suoh that a oertain intensity of dis¬ 
charge is obtained with a minimum expenditure of 


eleotrical energy. Each conductor has an extension pro¬ 
jecting outwards beyond the dielectrics, with connectors 
pivoted to the extensions and loosely engaging with 
i terminal conductors, whereby any of the cells can be dis- 
connected and removed by swinging the conneetore out 
of engagement with the conductors. The discharge may 
bo observed through the transparent distance piece*, 
which comprise a rack open at two opposite sides for the 
entry and exit of the fluid.—B. N. 

; separation of bodies in suspension in insulating 

fluids and jiartieulaiht in gases; Process and apparatus 
jor . E. Mbllci. First Addition, dated July 31, 

1 MM (Under Int. < onv.. Aug. 10 and 31, 1912), to Fr 
Put. 449,337, .July 31. 1912 (this J., 1913, 495). 

| The current of impure fluid to be treated is brought into 
a chamber where the speed is reduced, and it is then divided 
I mt0 several currents which pass through vertical tubes 
acting as separating elements, binooth wires, stretched 
, »»y W(,l K‘ds, are arranged axially along the tubes and aot 
i os organs of ionisation. An open form of purifier is also ‘ 
| described of gradually increasing diameter, so as to 
diminish the speed of flow of the fluid, and several groups 
of separating elements are arranged, one following the 
i other. Various forms are given to these groups according 
| t0 th <‘ composition of the fluids to he treated or the bodies 
in suspension, the various separating elements and organs 
of ionisation being arranged in a piano parallel to the flow 
of the fluid. The number oi separating elements, mounted 
in parallel, is greatly increased in the widor part of the 
apparatus, and the distance lietwoen the electrodes is 
consequently less where the speed of the fluid is diminished. 

-B. N. 

Electric, furnaces ; Inipt*, relating to the direction given to 

Hut gotten in - with arcs s/i read magnetically. Norak 

Hydro-Elektrisk Kvae.lstoiaktiesclskab. Fr. Pat. 
j 1, Bee. Id, 191,‘i. Under lot. Conv., l)ec. 10, 

Tim air or other gas is introduced either at right angles 
or tangentially to the arc, near to the point where it 
attains its greatest length, and in a direction opposed to its 
direction of movement, the gas being withdrawn at a 
point near to the place of production of the aro. Air or 
other cooling fluid is admitted through channels in the 
| walls of the furnace, so as to cnol tho sides and central 
portions which are most exposed to the hest.—11. N. 

| 

Inmlalor; Electrical -, J. W. Avlsworth, East 

Orange, N.J., Assignor to The Halogen Produots Co., 
West Orange, N..I. U.,S. Pat. 1,094,829, April *8, 
1914. 

This liquid insulator, in which electrical apparatus may be 


This liquid insulator, in which electrical apparatus may be 
submerged, is prepared from a distilled mono-chloro- 
naphthalono free from water, naphthalene, and higher 
substitution products, by treating it with alkali, removing 
traces of free alkali from the liquid, and dissolving an 
anhydride in it.—B. N. ^ 

Electrolyte*: Purifying -. F. von Kiigolgen and 

F. von Bidder, Holcombs Book, Va., and G. O. Seward, 
East Orange, Assignors to Virginia Laboratory 
Co., Now York. U.S. Pat. 1,095,609, May B, 19U, 

A salt, suoh as sodium chloride, is purified by fnaing it 
between elootrodes in a crucible formed of the solid wit 
and is then subjected to the action of a suitable current 
whilst maintaining a pool of sodium oyer it, until the 
heavier impurities are precipitated. Direct current is 
employed, usinga molten cathode of heavy metal, to decom¬ 
pose the less eleotro-positive impurities, the foreign 
metals being precipitated and adsorbed by the molten 
cathode, ond the purified salt is then decomposed by 
electrolysis.—B. N. 

Elertrolylir apparatus. W. Thum, Hammond, Xnd. 

U.S. Pat. 1,095,748, May 5, 1914, 

The apparatus comprises a framework, which supports a 
number of compartments, forming suitable tanks of 
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strength sufficient merely to support an electrolyte and 
anode slimes within the compartments. The sides of the 
latter carry conductors and insulating bars, upon which 
rest several electrodes so that they may be easily removed 

—B. N. 

Electric area; Process and apparatus for the production 

of long continuous -. 0. Schonherr, Dresden- 

Striescn, Germany, and J. Hossberger, Christiansand, 
Assignor to Jjorsk Hydro-Elektrisk Kvaclstof- 
akfciaselukab, (Christiania. U.S. Pats. 1,095,425, 1,095,426, 
and 1,095,427, May 5, 1914. 

See Fr. Pat. 410,710 of 1909 ; this J., 1910,829.—T. F. B. 

Electrodes in electric arc furnaces; Protecting the -. 

J. I. Bronn, W. Schommann and Rombacher Hiitten- 
werko. Fr. Pat. 466,265, Dee. 17, 1913. Under Int. 
Conv., Dec. 18, 1912. 

See Eng. Pat. 29,259 of 1913 ; this J., 1914, 555.—B. N. 

Cathodes for electric furnaces. Sodium Process Co. Fr. 

Pat. 466,445, Dec. 20, 1913. 

See U.S. Pat. 1,092,178 of 1914 ; this J. f 1914, 555.—B.N. 


XIL—FATS; OILS; WAXES. 

Fats; Contribution to the study of -. Indices of 

rrjraction of : (I.) Mixtures of olein, stearin and palmi- 
lin; (II.) Mixtures of palmitic , stearic and oleic acids. 
P. Pascal. ‘ Bull. Soc. Chini., 1914, 15, 360—367, 
397—401. 

The indices of refraction of a largo number of binary and 
ternary mixtures of olein, stearin and palmitin were 
determined at 60°, 70° and 80 u 0. With mixtures of 
palmitin and Btearin the temperature coefficient increased 
from 0 00025 per 1° C. for palmitin to a maximum of 0*00045 
for a mixture of oqual proportions of the constituents, 
and thon foil progressively to 0*00028 for stearin. The 
values for palmitin and stearin were n u = 1 *4402 and 
1*4413 respectively. The temperature coefficient for 
mixtures of palmitin and olein increased regularly with 
increasing quantities of olein from 0*00026 to 0*00038, 
the value of n 7 u for olein being 1-4523. Mixtures of 
stearin and olein exhibited, though in a lesser degree 
than palmitin and stearin, a maximum in the temperature 
coefficient, which occurred when the quantity of olein 
present was about 70 %, the value for a mixture con¬ 
taining stearin 27*27 and olein 72*73 % being 0*00043 
per 1° C. Tho values for the indices of refraction of ternary 
mixtures of olein, stearin and palmitin wore plottod on a 
triangle. With mixtures giving indices below 1*1440 
at 70° C. tho curve formod an almost straight line, whilst 
with mixtures giving higher readings the curve became 
progressively concave. Similar determinations were made 
with mixtures of oleio, stearic and palmitic acids. The 
values of nl>° for palmitic and steano acids were 1*4304 
and 1*4335 respectively, the temperature coefficient for 
mixtures rising regularly with increasing quantities of the 
latter from 0*00035 to 0*00039 per 1 0 C, Oleic acid had a 
refractive index at 70° C. of 1*4415 and when mixed in 
increasing quantity with palmitic acid the temperature 
coefficient fell to a minimum of 00003 for mixtures 
containing 50—60 % of the latter, whilst in the case 
of mixtures of oleio and stearic acids the reverse was tho 
case, the coefficient rising to a maximum of 0*0005 with 
mixtures containing 20—30 % of the solid acid. The 
results of observations on ternary mixtures of tho three 
acids were plotted on a triangle. It is suggested that 
with tho knowledge of another property of the mixture, 
e.g. t the iodine value, \t would oe possible to determine 
the composition of any mixture of the three glyceridos 
or of the throe acids from the given curves.—J. A. 

Fatty substances of linen and hemp; Characters of the——. 
A, Bianohi and G. Malatesta. Annali Chim. Appl., 1914, 
1, 297—302. 

The fatty matter of raw linen, extracted by carbon 
tetrachloride (yield 2—2*5 %), was a brown, brittle waxy 


substance, sparingly soluble in oold organic solvents 
but readily soluble in hot benzene and chloroform. Its 
characters were : sp. gr. 0*9980 at 15° C., m. pt. 08°— 
70° C., acid value, 23—23*8; iodine value, 17—17*5. 
The saponification value by the ordinary method was 
111*9, butrosoto 156—163 on prolonging the treatment 
up to 6 hours. The unsaponinable matter (20—23 %), 
was a brittle brown substance, m. pt. 73°—74° C., sp. gr. 
0*986, free from phytosterol, and consisting mainly of 
hydrocarbons. Hemp yielded 0*5—1*2 % of fatty matter 
of somewhat similar character to that obtained from linen ; 
~m.pt. 66°—67° 0., sp. gr. 1*019; acid value, 46—47; 
iodine value, 22*2—22*8 ; saponification value (6 hours), 
187—192. It contained 11% of unsaponifiable matter 
of m. pt. 60° C., sp. gr. 1*0022.—A. S. 

Turkey-red oil; Analysts of -. W. Herbig. Farber- 

Zeit., 1914, 25, 169—171 ; 194—196. 

The potassium salts of ricinoleic and sulphoricinoleio 
acids are soluble to a large extent in cold acetone, but 
the sodium salts are so sparingly soluble that the neutral 
fat in Turkey-red oils may be separated from the sodium 
salts almost quantitatively by acetone. From 2 to 5 
grms. of the oil, according to the amount of water as 
determined by Fahrion’s method (this J., 1913, 1118), 
are neutralised with Nf 1 or N /10 alkali, evaporated to 
dryness on the water bath, and tho residue dried by 
Fahrion’s method (loc. cit.). Tho driod mass (which 
must not have been over-heated) is boiled with four 
successive portions (75 c.c. each) of anhydrous acetone, 
each extract being cooled with ice and decanted through 
a filter. The solution is evaporated, the residue of oil 
weighed, and its acid and saponifioation values determined. 
The separated saltB are readily soluble in hot water, 
yielding a solution ranging from faint yellow to deep 
yollow (“ monopol soap ”). This solution is treated with 
boiling hydrochloric acid to liberate combinod sulphuric 
acid and'fatty acids, the latter being subsequently extracted 
with ether and examined. From 66% (“monopol 
soap’’) to 77% (Turkey-red oil) of the total sul¬ 
phuric acid was found in tho salts insolublo in acetone. 
The ratios between the percentages of acetono extract 
and fatty acids were Monopol soap,” 1*13 ; Turkey- 
rod oils, 1*45 and 1*78. The sum of tnc water and total 
fat constituted about 90 % of the samples of oil 
(84% in the case of “monopol soap”). ThiB 
affords a practical sorting test. (See also this J., 1914, 
32, 266.)—C. A. M. 

Changes occurring in oils and paste paints due to auto¬ 
hydrolysis of the glycerides. Gardner. See XIII. 

Repeated use of lubricating oil after filtration. Fenno. 

See I. 


Patents. 

Oil, juice and water or moisture from oil-containing seeds , 
nuts, fruits, fish and materials or substances generally 
which contain oil, juice or moisture; Apparatus for 

expressing -. 0. R. Schueler, Kingston-upon-Hull. 

Eng. Pat. 9130, Apr. 18, 1913. 

The material is forced by one or more rotating sweepers 
through spaces between vanes or other devices to produce 
compression, contained in a combined expressing chamber 
and filter-box. The oil, etc. escapes through holes in 
lates within the chamber, whilst the residual mass is 
isoharged through an annular opening, the size of which 
may be regulated, or which may be entirely closed. , 

A. M. 

Grain residues; Treatment of - after extraction of 

oil by solvents. Harburger Eisen- u. Bronzewerke 
Aktienges. and G. Koeber, Harburg, Germany. Eng. 
Pat. 28,261, Deo. 8, 1913. 

The residues in the extractors are moistened and treated 
with a current of steam at ordinary or reduced pressure 



Vd. IZZa, Ho. ll.J Cl. XUL-PAINTS ; PIGMENTS; VARNISHES; RESINS. 


in order to remove the remaining solvent. After the 
•teaming, a vacuum ia created in the extractors to remove 
the exoem of moisture.—C. A. M. 

Cottonseed oil residues; Process of treating and refining 

-. C. Epler, Bogorodak, Russia. U.S. Pat. 

1,094,430, Apr. 28,1914. 

Thi residue (muoilage) is boiled with a solution of caustic 
soda and common salt, and the resulting precipitated mass 
bleached with chlorido of lime, and treated with sulphuric 
aoid to separate the fatty acids, which are then washed 
with steam (in the presence of salt) and clarified and 
dried at 100° C.—C. A. M. 

Edible oils; Process and apparatus for treating [hydro¬ 
genating] composite -. 0, Ellis, Montclair, N. J. 

U.S. Pat. 1,095,144, Apr. 28, 1914. 

The hot melted fat (c.g., a mixture of edible cottonseed 
and maize oils) is made to move across the path of a 
bubbling current of hydrogen in the presenoe of a catalytic 
agent.—C. A. M. 


Soap; Manufacture and application of a new -. R, 

Weiss. 1st Addition, dated Nov. 10, 1913 (under 
Int. Conv., Nov. 11,1912), to Fr. Pat. 448,490, Nov. 27, 
1912 (this J„ 1913, 435). 

The soap previously described (loc. cit.) is specially 
suitable as a dressing or finish for linen. The treated 
linen retains its whitenosi on exposure. Its suppleness 
may be increased by the addition to the soap of substances, 
suon as vaseline or mineral oil, which do not impart 
odour or colour.—C. A. M. 


Floating soaps ; Process of manufacturing compact - and 

products thereof. C. Muller. 1st Addition, dated 
Nov. 13, 1913, to Fr. Pat. 462,502, Sopt. 12, 1913 
(this J., 1914, 324). 

A certain proportion of sodium silicate with or without 
a solution of potassium or sodium carbonate or potassium 
chloride iB added after saponification.— C. A. M. 


Soap with a basis of petroleum or other hydrocarbons; 

Process of manufacturing a new -. P. A. Cattaert. 

Fr. Pat. 466,151, Feb. 21, 1913. 

Oleic or other fatty acids or deglycerinatod oils aro 
treated with petroleum or other hydrocarbons (preferably 
at about 60° C.) in the presenoe of a trace of a condensation 
agent, suoh aluminium ohlorido, ferric chloride, nitro- 
derivatives of phenol, eto., and the mass subsequently 
saponified to obtain a soap which is soluble in water. 

-C. A. M. 


Soaps; Process of increasing the efficacy and hardness of 

neutral - by mixing them with hydrocarbons. C. 

Pleines. Fr. Pat. 466,331, Deo. 17, 1913. 

Hydrocarbons are incorporated with neutral soaps 
within definite limits of temperature. —C. A. M. 


Candles; Process of manufacturing composite -. J. P. 

Laursen-Sohjodt. Fr. Pat. 466,027, Dec. 10, 1913. 
Oleine, stearine or analogous substances are dissolved 
in alcohol, ether, oil of turpentine, chloroform or other 
readily oombustible solvent, the solution treated with 
alkaline lye in calculated quantity, and the saponified 
mass mixed with paraffin wax in sufficient proportion to 
obtain candle materia] of the desired whiteness and fine¬ 
ness.—C. A. M. 


Fats and oils; Process and apparatus for the decomposition 

of -. B. E. Renter, Chicago, U.S.A. Eng. Pat. 

10,199, April 30, 1913. 

Sex U.S.Pat. 1,068,079 of 1913; this 1913, *75.—T. F. B. 


lubricating grass; Manufacture of -. R. Hadden, 

London. From Ohera. Fabr. Troisdorf Dr. Hiilsberg 

Jul 17 19lJ r ° i,d0rf ’ Germ “ y- En 8- p,t - 18,480, 

See Ft. Pat. 460,418 of 1913 i this J., 1914, 90.-T. F. B. 

Fatty acids; Bleaching of -. B. E. Reuter, Chicago, 

U.8.A. Eng. Pat. 27,887, April 30, 1913. 

See Fr. Pat. 457,496 of 1913; this J„ 1913,1020.—T. F. B. 


Oils ; Process for moistening the residues from the manu¬ 
facture of——and for extracting the solvents by means 
of steam, with or without a vacuum. Hurburger Eisen 
1913 BronlM,wl5rko A -' G - Kr - 465,641, Deo. 4, 

See Eng. Pat. 28,261 of 1913; preceding.—T. F. B. 

Fats, fatty oils, mineral waxes, or mineral oils; Process 
for solidifying - and converting them into dry pulveru¬ 

lent products by means of malt extract or maltodextrin. 
M. Hamburg. Fr. Pat. 466,419, Dec. 20, 1913. Under 
Int. Conv., Dec, 21. 1912. 

See Eng. Pat. 29,481 of 1912 j this J., 1913,672.—T. F. B. 


Manufacture of oil varnish substitutes from animal oils. 
Eng. Pat. 21,835. See XIII. 

Substitute for boiled linseed oil. Ger. Pat. 272 485 See 
XIII. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Basic lead carbonate; Nature of -, E. Euston. J 

Ind. Eng. Chcm., 1914, 8 , 382—383. 

It was shown previously (this J., 1914, 383) that white 
lead is probably a mixture of normal lead carbonate with 
a basic carbonate of the composition, PbCO. PWOHU 
The load hydroxide portion of this basio carbonate is 
soluble in ammonium chloride solution but not in suorose 
solution, and the basio salt is regarded as an “ adsorption 
compound.” White lead and normal lead carbonate 
when stirred with a solution of basio lead acotate withdrew 
load hydroxide from the solution, yielding, on prolonged 
treatment, products containing as little as 10-1% CO,. 
Basio zinc carbonate, whiting or precipitated calcium 
oarbonate, precipitated barium sulphate, and pre¬ 
cipitated barium carbonate behaved in a similar 
manner, yielding products of approximately the com 
position, ZnCO„Zn(OH)„3Pb(OH)j; 2CaCO.,Pb(OH),: 
3BaS04,Pb(0H)„ and 3BaCO„2^b(OH), respectively. 
The lead hydroxide portion of all these compounds was 
soluble in ammonium chloride solution but not in sucrose 
solution. Tho calcium compound and the barium sulphate 
compound were of no use for paints, but the other two 
had properties similar to those of white lead. The basio 
zino oarbonato compound was equal and the barium car¬ 
bonate compound considerably superior to white lead in 
regard to being tinted or for covering quality.—A. 8. 


Oils and paste paints; Changes occurring 
autohydrolysis of the glycerides. H. A. 
Franklin Inst., 1914, 177, 533—540. 


in - due to 

Gardner. J. 


The presenoe of enzymes in micro-organisms derived from 
infected seed, etc., appears to be responsible for the 
granular condition of certain oil paints. A sample of lead 
paint which had become granular contained lumps from 
which were separated a liquid fatty aoid with neutralisation 
value of about 180, a solid fatty produot with acid value, 
84, and a metallic paint in combination with part of the 
fatty acid as an insoluble soap, A sample oflinseed oil 
whioh had caused a paint to thicken in 8 to 12 months had 
the following characters i—flp. gr. 0-9450; iodine value 
171-3; saponif. value, 133-2; acid value, 4-1; "foots,” 
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(Jim* U, 1 * 14 . 


?:?%J ,*«• moisture and volatile matter, 0-68%. The 
foot* had an add value of 6 9, whilst the oil, after 
separation from the " foote,” showed normal values 
i m n0 r, V fi" t ’' 1,7 :i: 8tt l’°ni f . value, 190-2; acid value, 
JV). Cultures preiared from the "foots” at 37" c. on 
agar-agar yielded characteristic banilli resembling the hav 
bacillus. The paint prepared with this oil showed in¬ 
creased acid value after incubation for a week at 37° C. 
A sample of cloudy oil upon which moulds readily de¬ 
veloped, was mixed with pure linseed oil and a few drops 
of water containing carbon dioxide. At tile end of 48 
hours the acid value ha I increased by 10",,. The growth 
of moulds was not prevented by the addition of small 
quantities of antiseptics (phenol, eresol, salicylic acid' 
etc.), but was inhibited by heating the oil to at least 
500 ( soon after expression. It is suggested that only 
oils containing little " loots ” and sterilised in this manner 
should be used for grinding with paint materials. A 
similar treatment may he found effective for preventing the 
(taveloimuml of rancidity and malodorou* products in 
huh oils, etc.—C. A. M. 

Oil in oil-paint*; Determination of -. p 4 yj azza 

Ann. l-'ulsif., 1914, 7, 210—211. 

Nicola root's method (this J., 1913, 202) has the draw- 
back that particles ol punt pass through the filter 
paper with the toluene. This is obviated bv heating 2 to 
3 grins, of tlie |Hiint on the water bath with a mixture'of 
alcohol and ether (2:3), and collecting the insoluble 
matter on eruinti rpoiseil filter papers, which are dried 
in the oven and weighed. The amount ot oil is found bv 
difference. -( . A. M. 

£>ll of turpentine ; Detection and determination of petroleum 
product *- C Grimaldi and 1„ Prussia' Annali 
Clhim. Appl., 1914. J, 324—338. 

■Tun method suggested is based on the oxidation of the 
aid of turpentine bv mercurm acetate to products soluble 
in dilute nitric and. 75 grins, of mercuric acetate are 
plucod in a graduates! 500 e.c. flask, having also graduations 
ofj c.o. (from I) to 10 c.e.) on the neok. 200 e.e. of water, 
100 o.c. of glacial acetic aoid, and 10 e.c. of the oil 
under examination are added in the order given, and 
the whole is heated for 2 hours at 80" C. under a reflux 
condenser, with frequent agitation. After cooling, nitric 

ISaJ 2 P !^ of ,““ of "P; * r - 14 1 part of water) is 

added until the liquid reaches the zero mark, the whole is 
wellshaken,allowed toaettlo, and th« volume of unattacked 

."g*" 4 . I* l T il,l< ‘ bv thi " to d**«t 

u of „P' t 5 oleun ' benzine, 8-10% of turpentine 
substitutes (light petroleum) and 10% of petrol in ofl of 
turpentine. t ontrol determination* without oil of turpen¬ 
tine showed that there is an unavoidable loss of 0-15_ 

1 ? n “ B “•? »f benzine and 0-35-0-50 c.e. in that 
-of petrol, in carrying out the determination.—A. 8. 

Wood initiation under diminished pressure. A contrihu- 
V rM ‘ m ikt utilisation of wood waste. Adams 
•ad Hilton, flee IIb. 

Determination of the higher had oxide*. 1. lodometric 
method. Milbauer and Pivnica. VII. 

Patents. 

Inks far printing machines; Composition of -. W E 

April Alois' 1 ' Bak " r ’ Lou *“- En « P»t- lOpOOsj 

Aboct 0-25% of sodium amyl sulphate is added to the 
!ng tlC ™ te uf flying and thus prevent smear- 

■'°f - an 4 means or apparatus 

W - LiTerpooi. Eng Pat. 

10,387, May 2, 1913. Addition to Eng. Pat. 15,664 
July 4, 1912. ^ ’ ■ 

Botophjtm or atker deflecting mean, are placed at 
.am ode of Hie oxide pot of the apparatue claimed in the 


chief patent (thi. J 1913, 1066) to prevent the outlet 
becoming choked with fine partiole* of lead or lead oxide. 

—0. A.M. 

Rust prcmnlive products ; Manufacture of -. Standard 

mid Farbwerko Ziirioh-Altstetten. Fr. Pat. 
4uti,3U4, Deo. 6, 1913. Under Int. Conv., Dec. 7, 1012. 

Aqueous solutions of inorganic substances (chromic acid 
and chromates, alkali carhonatos, alkaline-earth 
hydroxides) which prevent the rusting of iron, are mixed 
oroimilsihod with hydrocarbons, fats, oils, resins, powdorod 
flay, chalk or other subBtanoes which do not inhibit the 
rust-proventing aotion, and tho products aro used for 
, coating iron and steel.—A. 8. 

| 

I Submarine paints ; (,*e of fluoride* and fluorine-compounds 

Jot the manufacture, of -. ft. hitorno and C. Manuolli. 

| It. Pat. 400,308, I>oc. 18, 1913. 

i I'LUoride.s or fiuoHilioatois of aluuiinium, zinc, load, or 
: other motalu arc used in tho preparation of submarine 
I paints.—A. 8. 

: Mercury Half* ; Preparation of solution* of - in vegetable 

I or animal oils, fats, waxes, and the like , resistant to uniter. 
Uebr. AvcnarliiH and ,J. Wolff. Ger. Pat. 272 605 
r»ov. 7, 1912. * ’ 

Comtuex aromatic mercury salts are diBsulvod in an 
j organic solvent and tho solution dissolved in or mixed 
, with oils, waxes, or tho like. Or, the organic solvent may 
bo dissolved in or mixed with oils or the like before intro- 
duemg tho mercury salt. The products may be used for 
the preparation of anti-fouling submarine paints, otc 

-A. s. 

Oil varnish substitute* from animal oils .- Process for 

I the manufacture nj -. W. Kaempfo, Grossenh.in, 

haxouy. Eng. Pat. 21.835, March 15, 1913. Addition 

I to Eng. Pat. 15,612, June 27, 1912. 

j The fractional hydrolysis of tho animal oil as claimed in 
1 the chief patent (this .1,, 1913, 436) may be effected bv 
moans of an enzyme such as that of Hicinus, the hydrolysed 
products then being removed as described. (See also 
h'. iat. 445,565 of 1912; this,!., 1913, 34).— 0. A. M. 

Linseed oil ,- Substitute for boiled ■-. E. F. Waentiu 

Ger. Pat. 272,465, Deo. 17, 1910. 

Fish oils marine animal oils, and tho like arc heatod for 
sw" 4 .**?* “J ^ 0., then steam superheated to 
375 -400 is blown through for 25—30 hours, whereby 
glyceride, of saturated fatty acids are hydrolysed and the 
products of hydrolysis distilled, whilst'the giyoorides of 
urwaturated aeids aro polymerised and remain behind, 
the drying power of the product is superior to that of 
Imseod oil.—A. S. 

Varnish composition ; Non-inflammable - J. W. 

Aylsworth, Hast Orange, N.J., Assignor to Condenaito 
Co. of Amuriea, Glen Ridge, N.J. U.S, Pat. 1,094,836, 
April 28, 1914. 

A MixTiigi of 100 parts of acetylcellulose .ad 100 parts 
of a dehydrated phenol resin dissolved in 1000 parte of 
a water-free volatile solvent, such as aoetylene tetra- • 
chloride.—B. N. 

Sulphite-cellulaee extracts; Use of - for the preparation 

of varnish. I- Mounter. Fr. Pat. 466,190, Feb. *4, 
1913. 

A VAENisK giving rapidly drying, uniform eoatings is 
prepared by mixing commercial concentrated sulphite- 
cellulose extract with a substanoe, especially a solution 
of a torpene in a sulphorioinate, whioh diminishes the 
surface tension of the product. For example, 4 litres of 
oil of turpentine are added gradually, with constant 
agitation, to 25 kilos, of neutral sodium oulphorieinate 
heated to 60° C., and the resulting thick liquid is incor¬ 
porated with 20 times its weight of sulphite-mlliUMe 
extract of 900 B. (sp. gr. l-«»).-A. 8. P 



mxxxm., No, 11.1 Cl, XIV,—INDIA-RUBBER; GUTTA-PERCHA. Cl. XV.—LEATHER; BONE, Ac. 006 


Plastic and elastic substances; Manufacture of -. 

J. Stookhausen. Fr. Bat. +86,435, Deo. 20, 1913. 
Under Int. Gonv., Dec. 20, 1912. 

Plastic aubetanocs prepared from glycerin and gelatin 
are rendered resistant to water, whilst retaining their 
elasticity, by incorporating with them a resinous con¬ 
densation product of phenol and formaldehyde. Example. 
A solution of 2-5 kilos, of • olati in 2-5 kilos, of glyoerin is 
mixed with a solution of 0-5—1 kilo, of camphor in acetone, 
2—4 kilos, of powdered asbestos, 0-3—1 kilo, of sulphur, 
0-6 kilo, of Oerman black (“noir tCAttemagne"), and 
1-1-5 kilos, of a resinous oondonsation produot of phenol 
and formaldehyde.—A. S. 


Elastic, solid, refractory, waterproof, and insulation com¬ 
position. T. D. Kelly. Fr. fat. 485,417, Nov. 12, »13. 
Sxs Eng. Pat. 23,846 of 1912 j this J., 1913,1120.—T.F.B. 


Ersatcm. 

This Journal, May 30. 1914, p. 557, col. 2, delete lines 
11—12 from the bottom, and replace by the following 
' H. B. Earle, Assignor to Hood Rubber Co., Boa tom 
U.S. Pat. 1,093,923, April 21, 1914.” 


Adhesive resinous preparations and process of giroducing 
the same. H. Wolff, Assignor to Gobr. Schubert, 
Berlin. U.S. Pat. 1,095,058, April 28, 1914. 

Sub Eng. Pat. 28,182 of 1912; this J., 1913, 253.—T.F.B. 

Linseed oil; Process for rendering soluble' the products of 

oxidation of -. K. T,. F. Friedomann, Forshaga, 

Sweden. U.S. Pat. 1,095,838, May 5, 1914. 

Sun Uer. Pat. 258,853 of 1912 ; this ,I„ 1913, 614.—T.F.B. 

Coating and imiiregmting materials; Manufacture of —-. 
C. Roth, Frankfort on Maine, Germany. U.S. Pat. 
1,095,988, May 5, 1914. 

See Ger, Pat. 251,710 of 1912 ; this J., 1912,1190.—T.F.B. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber; Manihot -. G. Weber. Troponpfianxer, 

1914, 18, 274-279. 

Tub author agrees with Frank and Marckwald (this 
J., 1913, 436) that Manihot rubber undoubtedly suffers 
in norvo and quality generally from the washing and 
drying process on tho plantations. It is recommended 
that the rubber bo marketed in tho form of moist balls, 
containing about 30 % of water. Dry biscuits are superior 
in norvo to ertpe.— E. W. L. 

New processes for the preparation of 1.3-butadiene. hydro¬ 
carbons. II. Pyrogenelic, decomposition of hydroxy- 
compounds. III. Catalytic dehydration of hydroxy- 
compounds. Kyriakides. Sec XX. 

Patents. 

Rubber; Regeneration of -. Xylos Rubbor Co., Ltd. 

Fr. Pat. 466,243, Dec. 16, 1913. Under Iul. Conv., 
Doc. 20, 1912. 

Rubber scrap is heated under pressure with a substance 
e.g., a solution of oaustio alkali, capable of destroying 
the textile fabric present in the serap, and a small quantity 
of an aromatic amino-compound, suoh as aniline, toluidine, 
or xylidine, and the regenerated rubber is separated, 
washed, and dried. Tho amino-oompound acts as a 
catalytic agent, bringing about the umon of the sulphur 
(both free and combined) of the vulcanised rubber with 
the alkali.—A. 8. 

Caoutchouc; Treatment of products resembling or related 
to ——. J. Y. Johnson, London. From Badisohe 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
Germany. Eng. Pat. 12,816, Juno 2, 1913. 

8u Fr. Pat. 493,437 of 1913; this J., 1914,365.—T. F. B. 

Vulcanised rubber; Process for making a product similar 
to—. Farbenfabr. vorm. F. Bayer und Co. First 
Addition, dated Nov. 10, 1913, to Fr. Pat. 448,598, 
July 27,1912. Under Int. Conv., Nov. 15 and Deo. 24, 
1912, and Jan. 20, 1913. 

Sn Eng. Pat. 11,530 of 1913 and Ger. Pats. 268487 and 
288,947 1 this J„ 1913, 1078 j 1914, 289, 385.-T.F.B. i 


XV.—LEATHER; BONE; HORN; GLUE. 

[Tanning] Extracts; The colour measurement of —~, 
H. R. Proctor. J. Amer. Leather Chem. Assoc., 1914 
9, 225-227. 

Thu method of the International Aisooiation of Leather 
Trados Chemists of estimating oolour by drumming sheep 
grain, preserved and delimod in a boro-phenol solution, 
in very weak liquors is capable of improvement. Split 
hide or shaved calf skins would probably give better 
and more even results for sole leather tanners and Seymour- 
Jones’ formio aoid mercury treatment is suggested as a 
preserving method. In tho official method the use of 4 % 
solution of tanning matter raised to 1 % as tanning proceeds 
is prescribed but a more practical method would be to 
commence with 2(8) o.o. of water and to dissolve in 200 c.o. 
a quantity of extract about double that required for 
tannage and add this solution 20 o.c. at a time every 
five minutes until the whole is given and then oarry 
on the tannage to the end of two hours. The sample 
should bo dried rapidly in tho dark or protected from strong 
light. Oiling and cold drying give brighter shades 
but drying unoiled and at a higher temperature is the 
severer tost for the extract. Methods in which white 
broadcloth and gelatinised ootton doth are substituted 
for skin will probably nover be made sufficiently accurate 
to serve as a basis of oontraot. For the direot optical 
measurement of tho oolour of the extract, the author 
(this J„ 1910, 663) has suggested a method in whioh 
a uniform standard of glasses of 10 unite of oolour is 
used, but Korr has found that rooent glasses issued by the 
Tintometer Company are not striotly comparable in the 
Schmidt and Hacnsch colorimeter used, and therefore 
useless as a standard. Although tho optical oolour 
of any one mako of extract is fairly proportionate 
to that which it will produce on icathor, it is never satis¬ 
factory for tho comparison of two different makes ss the 
effect on loathor depends not only on the visible oolour* 
but on the speoial tannins whioh they may contain.—D.J.L. 


Tannery practice; A new emulsifying agent and its applica¬ 
tion to -. E. I). Van Tassel, jun. J. Amer. Leather 

Chem, Assoc., 1914, 9, 236-238. 

Amides of the higher fatty acids, suoh as stoaramide and 
also lecithin and tyrosine are capable of emulsifying large 
proportions of neutral fats and oils. Stoaramide, a white 
crystalline compound (m. pt. 119° ('.), resistant to aoid* 
and alkalis, is capable of emulsifying 5—15 times its 
weight of the oils used in leather manufacture ends as 
neatofoot oil, moollon degras, fish oil, eto., and will also 
emulsify substances snob as tallow, some mineral oils and 
paraffin wax. The stoaramide is heated to 186°—200° F. 
(85°—93° C.) in a steam-jaoketed vend and the oil or 
grease, previously melted, is ran in with vigorous stirring. 
The required amount of water is then added and stirring 
oontinued till an even mixture is obtained. In stoaramide 
emulsions animal oils and greases are jpraotioally odourless, 
and the odour of fish oils is considerably diminished. 
Emulsions of heavy mineral oil produced in this way form 
very satisfactory fat liquors. Paraffin wax emulsified by 
stoaramide gives a fall feel and improved “ break ” due 
to its filling action, and the effeot is better than that pro¬ 
duced by using Gis melted wax.—D J. L. 
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Alkaline sulphide* [t» lime liquor t1; Determination of -. 

1). MoCandlish and J. A. Wife on. J. Amer. Leather 
Cham. Assoc., 1914, 9, 203—207. (See also this J., 
1913, 152.) 

A method is provisional!) suggested which consists in 
precipitating the sulphides with excess of a standardised 
solution of cupric sulphate containing sulphuric acid, 
and determining the excess of copper colorimotrioally after 
addition of ammonia.— I). J. L. 


Leather ; Dcterminati >n of acidity of -. P. Nicolardot. 

Ann. Falsif., 1914, 7, 195—202. 

The most reliable method of determining the total-sulphur 
in leather is by combustion with oxygen in a bomb under 
a pressure of 10 atnios. To determine the acidity the 
leather is freed from fat by extraction with chloroform, 
boiled for 3 hours with water, and the liquid titrated (with 
litmus paper as indicator). Sulphuric acid and soluble 
sulphates arc precipitated with barium chloride. As a 
control a second portion of the sample is boiled for 3 hours 
with the same quantity of water containing barium car¬ 
bonate, and the acidity of the filtrate determined as 
I eforo. After precipitation of dissolved barium bv the 
addition of sulphuric acid, the liquid is filtered and 
evaporated, ami the residue ignited and tested for barium 
not precipitablo by sulphuric acid.—C. A. M. 


Patents. 


Shinn, hides and the lib ; Method for dressing -. 

R. Brooks, Goxhiil, Lincolnshire. Eng. Pat. 23,(538, 
Oct. 18, 1913. 

The skins are impregnated with an aqueous extract of 
“ brains,” then pulled across a sharp board or the like 
and dried and rendered waterproof by hanging in smoke 
produced by burning touchwood or the like until they 
are of a yellowish brown colour throughout.—I). .1. L. 

Rawhide ; Method of treating - and the product resulting 

therefrom. A. II. Henderson, Assignor to The Hen¬ 
derson Rubber Co., Baltimore, Md. U.S. Pat. 1,094,853, 
Apr. 28, 1914. 

Rawhjde is “expanded” in an aqueous solution of a 
substance which will produce osmotic pressure in the cells 
of the hide and a deliquescent poiyhydric alcohol, and is 
then subjected to heat in the presence of an oily vehicle 
and a fixed oil. Rubber may also be introduced “ into 
iho interior of the hide” ami subsequently vulcanised. 
An article of manufacture consisting of a consolidated 
mass of granules or fragments of rawhide with a deli¬ 
quescent poiyhydric alcohol and vulcanised rubber is also 
olaimed.—D. J. L. 

Leather; Drying jafntnned or varnished - . A. Genthc, 

Assignor to U. Heyl, Worms, Germany. U.S. Pat. 
1,095,498, May 5, 1914. 

See Eng. Pat. 20,795 of 1913 ; this J., 1914, 95.—T. F. B. 

Chrome tanning; Process of - . F. Hirsch. Fr. Pat. 

465,849, Dec. 6, 1913. Under Int. Conv., March 8, 
1913. 

See Ger. Pat. 271,685 of 1913; this J., 1914, 559.—T. F. B. 


XVI. -SOUS; FERTILISERS. 

Nitrogen in mixtures of calcium nitrate and emmmide; 

Determination of -. A. Sfcutzer. Chem.-Zeit., 1914, 

88 , 597. 

NitoATE and nitrite are first determined by Sohlosing’a 
method (reaction with ferrous ohlorido), and then a 
portion, rendered free from nitrate, is treated by 
Kjeldahl’# method. By heating 1 grm, with 5 grins, of 
dry ferrous chloride and 25 c,o. of concentrated hydro- 


! chloric acid, under slight pressure (in a flask fitted with a 
Bunsen valve), the nitrate may be completely eliminated 
I on the water-bath in half an hour. In preparing a mixture 
j of calcium nitrate and cyanaraide, for use as a fertiliser, 

| loss of nitrogen is liable to occur if the temperature be 
raised above 60° C.—F. Sodn. 

I 

Patent. 

j Phosphoric acid; Process of producing available -. 

j W. S. Landis, Niagara Falls, Ontario, Assignor to 
I American Cyanamid Co., Nashville, Tenn. U.S. Pat. 

1,094,857, April 28, 1914. 

A finely ground mixture of phosphate rook and a soluble 
j sodium salt, e.g., sodium sulphate, is mixed w'ith water, 

! dried rapidly so as to prevent appreciable crystallisation 
! of the sodiu n sulphate, and then calcined to oonvert 
i the tricalcium phosphate into a soluble compound.—A. 8. 


XVII.-SUGARS; STARCHES; GUMS. 

Sugar cane; Experiments in thinning out -. A. H. 

ltosenfeld. Intern. Sugar ,1., 1914,18, 220—221. 
Experiments showed that thinning out is not advan¬ 
tageous in the cultivation of the sugar cane, the production 
of sugar per acre being considerably less than v hon the 
ordinary procedure is followed.—J. P. (). 

Lime content; Investigations on the - of \ cane | juices. 

W. E. Cross. Intern. Sugar ,1., 1914, 16, 212—220. 
Raw cane juices were found to contain from 0*025 to 0 09 
grm. CaO in 100 c.c. In applying the earbonatation pro¬ 
cess, and using more than I % of lime, after saturation the 
clarified juice contained less lime than the original raw 
juice, so that, e.g., with 2 % of lime so small an amount as 
0-03 grm. CaO in 100 c.c. could be obtained. With the 
defocation-sulphitation process, on the other hand, the 
greater the initial sulphitat.ion the higher was the lime 
content of the clarified juice. Sodium carbonate when 
added to a clarified juice had only a very slight effect in 
diminishing the lime content, as much as 3 lb. per ton of 
cane, for example, causing a reduction of 28 % only of the 
original amount of lime present. Phosphoric acid ami 
disodium phosphate also had little ofToct in diminishing 
tho lime content. In these experiments the lime was 
determined by titration with standard alcoholic soap 
solution, the results being controlled by the gravimetric 
method.—J. P. 0. 


Sugar house control analyses ; Limit of error in certain -. 

N. Doerr. Intern. Sugar J., 1914, 16, 222—223. 
Determinations of the water and sugar in mill bagasse 
were made during 24 hours at intervals of S, 2, and 4 
hours respectively, and the arithmetical mean and the 
probable error of the results were calculated. The 
poroentago extraction of sugar from the cane calculated 
from the arithmetical mean of the results was practically 
the same whether tho samples were taken at intervals of 
1, 2, or 4 hours, but the probable error was only reduced 
to reasonable limits when samples were taken evety 
hour.—.!. P. O. 

Vacuum pan; Rate of evaporation in a -. 

N. Deerr. Intern. Sugar J., 1914, 18, 210—211. 
Using a lyre coil pan of 2700 ob. ft. strike capacity, and 
2455 so. ft. heating surface, and heating with boiler steam 
of 90 Id. gauge pressure reduced to 401b., it was found 
that the maximum rate of evaporation occurs just after 
all the heating surface is put into action, and that after 
about 10 minutes the rate rapidly falls, decreasing 
eventually to one-third the maximum rate. The rate 
per sq. ft. of heating surface is, however, at a maximum 
during the first hour of operation, and by the time that 
all the heating surface is in action, the rate per sq. ft. 
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has already fallen, although the rate of production of 
vapour increases for at least 10 minutes. With very i 
large pans, owing to the unovenness of the rate of 
evaporation, “ peaked loads ” in the rato of steam con¬ 
sumption inevitably occur, but this can be prevented by 
tho distribution of tho heating surface over a number of 
units. It is concluded that thero should nevor be less 
than 3 units (pans) of equal size, so that a nearly uniform 
rate of evaporation spread over the different units can 
bo attained.—J. P. 0. 

Molasses desacc/iarification; Formation of strontium 

formate, in the, waste product from - by the strontia 

process. K. Urban, Z. Zuokorind. Bohm., 1014, 88, 
358—303. 

In the strontia molasses dosaccharilicution process the 
strontium bisaccharate separated is allowed to cool, 
whon it decomposes into sugar and crystalline strontium 
hydroxide, which latter is washed in centrifugals 
with sweet-water, being afterwards heaped in the 
open air to be regenerated. After a time the tem¬ 
perature of the mass of so-called “ centrifugal salt ” 
gradually rises, commencing at the outside and slowly 
reaching the centre, 85° 0. being sometimes reached. 
Investigation showed that this is due to tho decomposition 
of the sugar necessarily remaining in tho waste product 
as the result of washing with sweet-water; strontium 
formate is principally formod at first and later is con¬ 
verted into strontium carbonate.-—J. P. 0. 

Sugars ; liesolulion of racemic - by means of optically 

active amyl-mercaptan, and the properties of some 
mercajdals. JO, Votocok and V. Vesoly. Bor., 1014, 
47, 1515-1510. 

i-Arabinose was resolved by combination with a pure 
d-amyl-mercaptan and fractional crystallisation of tho 
mixture pf niereaptals from alcohol. Tho method is 
probably applicable to other aldoses. Tho amyl alcohol 
from which the mercaptan was prepared was isolated 
from fusel oil (20 litres of which yielded 40 grms.) by 
rectification, saturation with hydrogen chloride, further 
rectification, combination with 3-nitrophthalic acid, 
and fractional crystallisation and hydrolysis of tho ester 
(m. pt. 114-8 0 —I15-2 0 0.). Tho optical rotation of tho 
pure alcohol was — 9-00'’ in a 200 mm. tube, and the 
characters of the mercaptan were: b. pt. 119°—121°C. 
(uncorr), sp. gr. 0-8415 at 23° C., and [aji>— -f- 3*21° at 
23° O. Tho melting pointB of a number of puro d-amyl- 
and isoamyl-morcaptals of aldoses are given.—J. H. L. 

Starches ; Diverse nature of -. C. Tanret. Comptes 

rend., 1914, 158, 1353—1350. 

Starches from a number of different kinds of plants 
were all found to contain the amylopootin and amylosos 
of Maquenno and Roux (this J., 1900, 192, 001). The 
proportions of tho constituents variod in tho different 
starches, fcfre amylopeotin-contont ranging from 07 % in 
chestnut starch to 79*5 % in banana starch. The amyloses 
of the different starches were not equally soluble in hot 
water, and the amylopeotin of potato starch, unlike 
that of other starches, dissolved fairly readily in boiling 
water. An aqueous solution containing both amylose 
and amylopeotin may be freed from tho former by soaking 
cotton in it. The liquid expressed from the steeped 
cotton givos with iodine a violet colour oharaoteristic j 
of amylopeotin, whilst tho cotton gives a blue colour. j 

-L. E. 


Patents. 


Sugar cane juices; Process of purifying and darifying raw 
—R. E. Gordon, Wallaoeburg, Ontario. U.S. 
Pat. 1,094,430, April 28, 1914. 


Tex raw juioe is heated to above 90° 0., cooled quiokly, 
freed from precipitated impurities, treated with lime 
and carbonatatea, heated to above 90° C. whilst the 
caloium carbonate is still present, and «gain freed from 
precipitated imparities, the treatment with lime, eto., 
being then repeated.—L. E. 


Sugar juices ; Process of combined sulphikUion within 

definite limits, for purifying and decolourising -. 

& Weisberg. First Addition, dated Jan. 30, 1913, to 
ir. Pat. 455,930, Juno 5, 1912 (this J., 1913, 955). 

The mud preoipitated during the second oarbonatation 
contains caloium sulphite, and is added to tho raw juioe 
together with the lime used for tho first defecation. The 
amount of lime required is thus diminished, and tho 
clarification of tho juice is improved.—L. E. 


Sugar juices; Jtemoval of non-sugars from -, G. 

Oohlrich. Kr. Pat. 405,580, Dec. 2, 1913. Under 

Int. Conv., Dec. 4, 1912 and Feb. 17, 1913. 

Diffusion juice is treated first with a metallio sulphate, 
preferably iron sulphate, then with pure milk of lime, and 
saturated with car! on dioxide or a mixture of this gas and 
sulphur dioxide until tho alkalinity is reduced to say 
0-01 %. Tho treatment with lime and saturation are 
repeated once or, if necessary, twice, any iron in th> 
juice being removod before tho third troatmont with 
lime, by addition of calcium sulphide or polysuphide. Tho 
defecated juice is concentrated in vacuo to 02°—05° Brix, 
heated to 100° 0., filtered, saturated with sulphur dioxide 
until slightly acid, made alkaline, nearly neutralised with 
sulphur dioxide, heated to 90°—100° (’., filtered, boiled to 
massoouito in vacuo, and centrifuged. The mother 
syrup from each operation may bo workod up in succeeding 
operations until sufficiently charged with sails to be suitable 
for working up into second jet sugar. The waste syrup 
finally obtained is diluted to about 00° Brix, cooled, and 
filtered or eentrifugod to remove the alkali sulphates; 
tho sulphatos remaining in the mother liquor are separated 
in the form of alums.—L. E. 


Sugar beetroots ; Preliminary treatment of - to obtain 

juice. M. Lindnor. Fr. Pat. 400,021, Deo. 10, 1913. 
Under Int. Conv., Doe. II, 1912, and Deo, 1, 1913. 

The Bvrups or molasses obtained as described in Ger. Pat. 
208,530 of 1912 (this J., 1914,212), are treated at 70°—80° C. 
with colloidal alumina and then with diluted milk of 
lime or limo water, and tho mixture is boiled and filtered. 

-T. F. B. 


Sugar cane and similar saccharine material; Extraction of 
juice, from ——. O. Mengelbicr, Berlin. Eng. Pat. 
15,070, June 30,1913. Under Int. Conv., Oct. 19,1912, 
See Ger. Pat. 201,999 of 1912; this J., 1913, 020.—T.F.B. 


Sugar from molasses; Process of obtaining' -. A. Grants* 

dorffer, Assignor to A. List, Magdeburg, Germany. 
U.8. Pat. 1,095,852, May 6, 1914. 

See Fr. Pat. 400,192 of 1913; this J., 1914, 30.—T. F. B. 


Process for rendering amylacmus substances soluble. Fr. Pat, 
460,275. See VI. 


XVni—FERMENTATION INDUSTRIES. 

Yeast preparations; Enzymatic formation of polysaccharide* 

by -. A. Hardon and W. J. Young. Biochem. J., 

1913, 7, 030-030. 

In tho alcoholic fomentation of dextrose and lievulose 
by Lebodeff's maceration extract of dried yeast, deftro* 
rotatory polysaccharides are formed, the product, in the 
case of Wulose being of a glycogen-like nature (op. Gremer, 
this J., 1899, 777). The difference between the amount of 
sugar removed and that equivalent to the carbon dioxide 
evolved during fermentation with yeast juioe (this J., 
1904, 450) is chiefly due to the formation of thejw poly* 
saooharidee.—L. E. 
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Yeast fermentation without sugar. XVI. Question of the \ 
formation of lactic acid in the fermentation of pyruvic \ 
acid by limng yeast , and remarks on fermentation pro¬ 
cesses. C. Neuberg and J. Korb. Biochem. Zcits., 
1914, 62, 489—497. (See also this J., 1914, 37, 496.) 

The fermentation of pyruvic acid by living yeast resem¬ 
bles that of sugar, in that no laotic acid is formed as 
by-product. For the investigation of the formation of i 
laetio acid in ooll-frec fermentation, Buchner’s pressed 
juice is preferable to maceration juico, since the latter, 
especially when prepared from commercial dried yeast, 
is liable to bo infected with acid-forming bacteria (op. , 
Oppenhoimor, this J., 1914, 156). Tho much "greater 
production of lactic acid from glycoraldehydo than from 
sugar, observed by Oppenhoimor (loc. cit.) with respect 
to cell-free fermentation, is evidence against tho assump¬ 
tion that glycoraldehydo, as an intermediate product 
of fermentation, is tho immediate precursor of the laotic j 
acid formed from sugar.—J. H. L. 


Phytochcmical reductions. II. Transformation of fatty j 
nitro compounds into amines. III. Transformation of ] 
aromatic and fatty-aromatic aldehydes into alcohols. ; 
C. Neuberg and K. Welde. IV. Formation of n-amyl 
alcohol by yeast. Natural occurrence of n-amyl alcohol. '• 
C. Neuberg and F. F. Nord. Biochem. Zeits* 1914, 62, 
470—488. (See this J., 1914, 434.) 

Living yeast in course of fermentation reduces nitro- 
othano and nitromethane to ethylamine and methyl- 
amine respectively, In an experiment similar to those | 
carried out with nitrobenzene (loc. cit.), about 3 grins, of ! 
ethylamine were obtained from 20 grms. of ni true thane. 
Fermenting yeast, which has already been shown capable 
of reducing fatty aldehydes and furfural (see Neuberg 
and Stoenbock, this J., 1913, 813 ; Lintnor and v. Liebig, | 
this J., 1911, 015 ; 1913, 1081) will also reduce henzaldc- 
hyde and phony laoetaldehy do, the yields obtained in the i 
two cases being 20—30% of bonzvl aloohol and 65—70% 
of phenylethyl alcohol. Experiments having shown that 
n-valeraldehydo can be reduced to /t-amyl aloohol by 
living yeast, with a yield of 70%, the authors investigated 
fusel oil (fro n fermented molasses) for this aloohol anJ found 
it present in very small quantities. It is doubtless derived 
from n-aminocaproic acid (iiorleucin) which, as Abdor- 
haldon and Weil have rooontly shown (Z. physiol. Chem., 
1913, 84, 30; 88, 272), occurs in small quantities as a 
constituent of some proteins.—J. H. L 


Acetaldehyde; Production of- - during the. anaerobic 

fermentation of dertrose by Bacillus colt communis 
(Kscherich). E. C. Grey. Biochem. J., 191“*, 1, 
359-363. 

A small quantity of acetaldehyde is formed by tho action 
of B. coli communis on dextrose under anaerobic conditions, 
but much less or none at all is formed by tho variety 
of B. coli obtained by growth on agar containing s iditim 
ohloroaoetate (o.p. Harden and Penfold, this J., 1912 
894). Since this variety of B. coli produces no gas, and 
less aloohol and acetic aoid than the original organism, 
the formation of aoetaldehyde by the latter is related to 
the formation of aloohol, carbon dioxide and hydrogen 
rather than to the othor products, and it is suggested that 
the aoetaldehyde is a primary product of the fermentation, 
a suggestion in accord with Kostytschew’s view that 
aoetaldehyde is an intermediate product of alooholio 
fermentation (see this J., 1912, 553).—L. E. 

Rums; Composition of -. Bonis. Ann. Falsif., 1914, 

7, 164—166. 

Sings 1902 rums distilled from sugar oane juice which 
has been defecated with lime, have been exported from 
Martinique to Franco for blending with molasses rums. 
The old figures for the non-alcoholic coefficient no longer 
afford any oertain means of distinguishing between the 
two classes of rums. The ratio of esters to higher alcohols 
is leas than 1 in the case of sugar oane juice rums and some 


molasses rums. Using the values of this ratio as absciss®, 
and the sums of the esters and higher alcohols as ordinates 
tho points of intersection fall within a well-defined zone 
in the case of pure rums, and above or below this cone 
respectively in the case of rums containing added essential 
oil or industrial alcohol in appreciable quantity.—C. A. M. 

Assay of digestive ferments. Grabor. See XX. 
Laboratory studies on malt extract. Grabor. See XX. 


Specific, reaction for ethyl acohol. Method of identifying it 
in presence of aldehyde, acetone, methyl alcohol, etc. 
Toninolli. See XX. 


Patents. 

Brewing processes. E. W. Kuhn, Brussels. Eng. Pats. 

7456 and 9170, April 18, 1913. 

(1) Malt is mashed in water at 10° 0., and the extract 
filtered, the starch separated thereby being addod to tho 
mashed malt; the process is repeated until tho enzymes 
which act on carbohydrates are almost completely 
extracted, tho loss soluble proteolytic enzymes remaining 
in the malt. Tho malt is then addod to water at 50° C., 
kept at this temperature for several hours to peptoniso 
the albumin, addod to boiling water and boilod for one or 
more hours to gelatinise tho starch, cooled to 80° C., 
troated with the cold extract first obtained, and kept 
at 80° 0., with stirring, to convert the starch paste into 
soluble dextrins. The peptonisation and dextrinisation 
may be increased by addition of aotive pepsin and amylase 
respectively, and both processes may be accelerated by 
addition of about 0-15% of phosphoric aoid to the 
malt. (2) Malt is macerated in water at say 10° C., and 
the extract filtered and treated with about 60 c.c. of 
phosphoric acid per 100 litres. The macerated malt 
is addod to boiling water, boiled for one hour, cooled to 
80° 0., treated with the cold extract, and, if necessary, 
with active amylase, and kept at 80° C. for two hours with 
stirring. The starch is thus converted into soluble 
dextrins, whilst tho albumin, which is not subjected 
to proteolytic action at any stage, is coagulated and 
remains in the dregs.—L. E. 


Grape, marcs; Process of treating - for the extraction 

of various useful produces. E. Disdier. First Addition, 
dated Nov. 17, 1913, to Fr. Pat. 458,344, May 24, 1913 
(this J., 1913, 1081). 

If the marc has boon partially or completely fermented, 
the aloohol is recovered eithor by volatilisation in steam 
or in the form of low-grade wine by diffusion, the maro 
then being dried. Tho oil is extracted from the seeds with 
say petroleum ether, and tho tannin and resins are 
extracted from the residue with alcohol. The alooholio 
extract is distilled; the residue may be treated with 
water which dissolves tho tannin and the bulk of the 
colouring matters.—L. F. 

Wood; Process of treating - with a view to its con¬ 

version into carburetted alcohol. G. Boulais and P. E. 
Lefevre. Fr. Pat. 465,534, Feb. 7, 1913. 

The process is based on tho power of wood charcoal 
to absorb a large quantity of sulphur dioxide which is 
almost entirely liberated on heating the charcoal to 100° C. 
Wood fibre iB placed in layers alternating with layers of 
wood oharooal containing sulphur dioxide, the whole 
being heated in an autoclave until tho fibre is sufficiently 
disintegrated, and then allowed to cool. The fibre is 
then saooharified with dilute aoid, the product being 
fermented and distilled; the Unsaooharified residue, 
which has been reduced to a minimum by the treatment 
with sulphurous acid, is distilled, the methaqe, ethylene, 
methyl aloohol and acetone thereby obtained Being 
utilised for carburetting the ethyl aloohol—L. E. 
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has already fallen, although the rate of production of 
vapour increases for at least 10 minutes. With very i 
large pans, owing to the unovenness of the rate of 
evaporation, “ peaked loads ” in the rato of steam con¬ 
sumption inevitably occur, but this can be prevented by 
tho distribution of tho heating surface over a number of 
units. It is concluded that thero should nevor be less 
than 3 units (pans) of equal size, so that a nearly uniform 
rate of evaporation spread over the different units can 
bo attained.—J. P. 0. 

Molasses desacc/iarification; Formation of strontium 

formate, in the, waste product from - by the strontia 

process. K. Urban, Z. Zuokorind. Bohm., 1014, 88, 
358—303. 

In the strontia molasses dosaccharilicution process the 
strontium bisaccharate separated is allowed to cool, 
whon it decomposes into sugar and crystalline strontium 
hydroxide, which latter is washed in centrifugals 
with sweet-water, being afterwards heaped in the 
open air to be regenerated. After a time the tem¬ 
perature of the mass of so-called “ centrifugal salt ” 
gradually rises, commencing at the outside and slowly 
reaching the centre, 85° 0. being sometimes reached. 
Investigation showed that this is due to tho decomposition 
of the sugar necessarily remaining in tho waste product 
as the result of washing with sweet-water; strontium 
formate is principally formod at first and later is con¬ 
verted into strontium carbonate.-—J. P. 0. 

Sugars ; liesolulion of racemic - by means of optically 

active amyl-mercaptan, and the properties of some 
mercajdals. JO, Votocok and V. Vesoly. Bor., 1014, 
47, 1515-1510. 

i-Arabinose was resolved by combination with a pure 
d-amyl-mercaptan and fractional crystallisation of tho 
mixture pf niereaptals from alcohol. Tho method is 
probably applicable to other aldoses. Tho amyl alcohol 
from which the mercaptan was prepared was isolated 
from fusel oil (20 litres of which yielded 40 grms.) by 
rectification, saturation with hydrogen chloride, further 
rectification, combination with 3-nitrophthalic acid, 
and fractional crystallisation and hydrolysis of tho ester 
(m. pt. 114-8 0 —I15-2 0 0.). Tho optical rotation of tho 
pure alcohol was — 9-00'’ in a 200 mm. tube, and the 
characters of the mercaptan were: b. pt. 119°—121°C. 
(uncorr), sp. gr. 0-8415 at 23° C., and [aji>— -f- 3*21° at 
23° O. Tho melting pointB of a number of puro d-amyl- 
and isoamyl-morcaptals of aldoses are given.—J. H. L. 

Starches ; Diverse nature of -. C. Tanret. Comptes 

rend., 1914, 158, 1353—1350. 

Starches from a number of different kinds of plants 
were all found to contain the amylopootin and amylosos 
of Maquenno and Roux (this J., 1900, 192, 001). The 
proportions of tho constituents variod in tho different 
starches, fcfre amylopeotin-contont ranging from 07 % in 
chestnut starch to 79*5 % in banana starch. The amyloses 
of the different starches were not equally soluble in hot 
water, and the amylopeotin of potato starch, unlike 
that of other starches, dissolved fairly readily in boiling 
water. An aqueous solution containing both amylose 
and amylopeotin may be freed from tho former by soaking 
cotton in it. The liquid expressed from the steeped 
cotton givos with iodine a violet colour oharaoteristic j 
of amylopeotin, whilst tho cotton gives a blue colour. j 

-L. E. 


Patents. 


Sugar cane juices; Process of purifying and darifying raw 
—R. E. Gordon, Wallaoeburg, Ontario. U.S. 
Pat. 1,094,430, April 28, 1914. 


Tex raw juioe is heated to above 90° 0., cooled quiokly, 
freed from precipitated impurities, treated with lime 
and carbonatatea, heated to above 90° C. whilst the 
caloium carbonate is still present, and «gain freed from 
precipitated imparities, the treatment with lime, eto., 
being then repeated.—L. E. 


Sugar juices ; Process of combined sulphikUion within 

definite limits, for purifying and decolourising -. 

& Weisberg. First Addition, dated Jan. 30, 1913, to 
ir. Pat. 455,930, Juno 5, 1912 (this J., 1913, 955). 

The mud preoipitated during the second oarbonatation 
contains caloium sulphite, and is added to tho raw juioe 
together with the lime used for tho first defecation. The 
amount of lime required is thus diminished, and tho 
clarification of tho juice is improved.—L. E. 


Sugar juices; Jtemoval of non-sugars from -, G. 

Oohlrich. Kr. Pat. 405,580, Dec. 2, 1913. Under 

Int. Conv., Dec. 4, 1912 and Feb. 17, 1913. 

Diffusion juice is treated first with a metallio sulphate, 
preferably iron sulphate, then with pure milk of lime, and 
saturated with car! on dioxide or a mixture of this gas and 
sulphur dioxide until tho alkalinity is reduced to say 
0-01 %. Tho treatment with lime and saturation are 
repeated once or, if necessary, twice, any iron in th> 
juice being removod before tho third troatmont with 
lime, by addition of calcium sulphide or polysuphide. Tho 
defecated juice is concentrated in vacuo to 02°—05° Brix, 
heated to 100° 0., filtered, saturated with sulphur dioxide 
until slightly acid, made alkaline, nearly neutralised with 
sulphur dioxide, heated to 90°—100° (’., filtered, boiled to 
massoouito in vacuo, and centrifuged. The mother 
syrup from each operation may bo workod up in succeeding 
operations until sufficiently charged with sails to be suitable 
for working up into second jet sugar. The waste syrup 
finally obtained is diluted to about 00° Brix, cooled, and 
filtered or eentrifugod to remove the alkali sulphates; 
tho sulphatos remaining in the mother liquor are separated 
in the form of alums.—L. E. 


Sugar beetroots ; Preliminary treatment of - to obtain 

juice. M. Lindnor. Fr. Pat. 400,021, Deo. 10, 1913. 
Under Int. Conv., Doe. II, 1912, and Deo, 1, 1913. 

The Bvrups or molasses obtained as described in Ger. Pat. 
208,530 of 1912 (this J., 1914,212), are treated at 70°—80° C. 
with colloidal alumina and then with diluted milk of 
lime or limo water, and tho mixture is boiled and filtered. 

-T. F. B. 


Sugar cane and similar saccharine material; Extraction of 
juice, from ——. O. Mengelbicr, Berlin. Eng. Pat. 
15,070, June 30,1913. Under Int. Conv., Oct. 19,1912, 
See Ger. Pat. 201,999 of 1912; this J., 1913, 020.—T.F.B. 


Sugar from molasses; Process of obtaining' -. A. Grants* 

dorffer, Assignor to A. List, Magdeburg, Germany. 
U.8. Pat. 1,095,852, May 6, 1914. 

See Fr. Pat. 400,192 of 1913; this J., 1914, 30.—T. F. B. 


Process for rendering amylacmus substances soluble. Fr. Pat, 
460,275. See VI. 


XVni—FERMENTATION INDUSTRIES. 

Yeast preparations; Enzymatic formation of polysaccharide* 

by -. A. Hardon and W. J. Young. Biochem. J., 

1913, 7, 030-030. 

In tho alcoholic fomentation of dextrose and lievulose 
by Lebodeff's maceration extract of dried yeast, deftro* 
rotatory polysaccharides are formed, the product, in the 
case of Wulose being of a glycogen-like nature (op. Gremer, 
this J., 1899, 777). The difference between the amount of 
sugar removed and that equivalent to the carbon dioxide 
evolved during fermentation with yeast juioe (this J., 
1904, 450) is chiefly due to the formation of thejw poly* 
saooharidee.—L. E. 
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S rMft was grown; in this latter the effluent was rendered 
rilliantly clear owing to tho enormous surfaoe offered by 
the grass. In sludge, the use of lime in moderate quantities 
does not effect the separation of the water, and the large 
quantities added in sludge pressing are nooessary because 
of the attraction between the water and the colloids. 

—J. H. J. 

Thiosulphate ; Oxidation of - by certain Inicieria in pure. 

culture. W. T. Lockett. Proc. Hoy. Soc. t 1914, B, 87. 
441—444. 

It had been found that the effluents from sewage filters 
containing thiosulphates were completely oxidised by 
aeration in presence of living organisms (seo this Jr, 1913, 
579). Attempts to isolate the organisms concerned in 
this oxidation failed when ordinary cultivation media 
were used ; but a solid medium prepared from solutions of 
ammonium sulphate and sodium thiosulphate, and gelatin, 
gave a growth of slow growing, non-liquefying, bluish 
white colonies. About 100,000 of these colonies were 
present per e.c. These organisms when inoculated into 
a solution containing sodium thiosulphate and other salts 
produced a white stringy growth at 20 u (J., and after throe 
weeks tho whole of tho thiosulphate was oxidised to acid 
sulphate; no deposition of sulphur nor formation of 
thionic acids occurred. Prolonged contact with slightly 
acid solutions immired the activity and growth of the 
organism.—J. H. J. 


Sulphurous and sulphuric acids in the atmosphere ; Damage. 

mused to vegetation by — -. R. R. Tatlook and R. T. 

Thomson. Analyst, 1914, 89, 203—210. 

Sulphurous and sulphuric acids wort' determined as 
sulphates in tho acidified aqueous extracts of grass, 
oak-leaves, bracken, etc., taken from districts with atmos¬ 
pheres ranging from exceptionally pure to exceptionally 
polluted with smoko. Tno results, calculated as S0 3 
upon the dried substance, showed that it is not justifiable 
to conclude that plants containing more than a certain 
proportion of sulphates have been injured by sulphurous 
or sulphuric acid, unless free acid is also present. For 
example, gross grown in a fairly pure atmosphere, contains 
lip to 0-3% 80 s , but may contain as much as 10%, 
without injury, in tho absence of free acid. Injured 
bracken oontainod 0-35(1% 8() a , or more than double 
that of an uninjured sample, but there was also free 
acid. Acid and damaged oak loaves contained only 0-202 % 
S0 8 , as against 0-42% in uninjured leaves, whilst healthy 
birch leaves contained 0-8fi % as oompared with 0-248 % 
in acid and injured leaves. Tho atmosphere of oities 
consuming much cool was found to be only exceptionally 
or locally acid, as for example when coal containing much 
sulphur (5 to fi%) was burned ; but after diffusion of the 
fumes acidity in tho surrounding atmosphere could not bo 
detected.— G. A. M. 


Acetylene; Physiological characteristics of - with 

respect to its use in mining. E. E. Smith, lntcrnat. 
Acetylene Assoc., 1913. School of Minos Quart., 1914, 
36, 143-153. 

From experiments on the human subject it was concluded 
that aoetylene genoratod from carbide had no poisonous 
action, four men having been allowed to remain in 
an atmosphere containing 2-5% for over two hours 
without any noticeable effect. With higher proportions 
the gas merely acted m a narcotic. Flame extinction 
occurred with an oU lamp at 13 % and with an acetylene 
lamp at 2fi% of carbon dioxide in a still atmosphere, 
but at 10 % and 17 % with moderate motion.— F. Shdn. 


j of the filter tank and whioh in turn support the perforated 
slabs constituting the false-bottom carrying the filtering 
j material.—W. P. 8. 

| House and town refuse ; Treatment of -. A. D. Furse, 

i Beckenham, Kent. Eng. Pat. 20,232, Sept. 8, 1913. 

: The refuse is passed through a disintegrator, then between 
tinted rollers into a perforated cylinder where the mass 
| is subjected to pressure by moans of a screw-worm. The 
| compressed refuse is screened to separate fluffy ipaterial 
i and the screened material ground to a powdor.—W, P. 8. 

Refuse material; Apparatus for incinerating -. T. E. 

! Wasley, San Jose, Cal. U.S. Pat. 1,094,503, April 28, 
j 1914. 

! A drvtno chamber for tho refuse is situated directly over a 
furnace, sliding plates being provided in the floor of the 
! chamber so that tho dried material may be discharged 
j into the furnace. The drying chamber and the furnace 
I each communicate with a condenser, that communicating 
with the furnaco being connected with a stack fitted 
with a water-spray ; the water flowing from the stack 
j is collected i n a settling tank.—W. 1*. 8. 

; Impregnating fabrics with insecticidal substances ; Process 

| of -. W. Wildt. Ger. Pat- 272,822, Aug. 29, 1913. 

I Thk fabric (cushions, etc.) is treated first with formaldohvde 
| solution and thon with ammonia solution. The formalde- 
; hydo acts tvs an insecticide when applied and then coin- 
j bines with the ammonia to form lioxamolhvlenctetrumiuo, 

| which subsequently is slowly decomposed with re-formation 
! of formaldehyde.—A. 8. 

1 Water-softening agents; Manufacture of -. A. G. 

! Bloxam, London. From Vorein. Seidenfarbereien O. A. 
Langenbeok mid T. P. Lobe, Elherfekl, Germany. 
Eng. Pat. 9755. April 25, 1913. 

Sek Fr. Pat. 403,044 of 1913; this J., 1914,331.—T. F. B. 

Water ; Process of purifying - from germs by means of 

bromine. M. Riegel, Berlin. U.8. Pat. ‘ 1,094,475, 
j April 28, 1914. 

t See Ger. Pat. 272,271 of 1913 ; this J„ 1914.504.—T. F. B. 

i 

Oxidising process [ for treatment of water, Hr.]. L. Linden, 
Brussels. U.S. Pat. 1,094,731, April 28, 1914. 

Sek Eng. Pat, 20,550of 1011 ; this,!., 1912, 508.—T. F. B. 

Waste, water ; Apparatus for purifying ——. E. Mann and 
.1. Heoaa. Ebcrtaheim, llermany. U.S. Pat. 1,095,409, 
May 5, 1914. 

| See Fr. Pat. 404,483 of 1913; thin ,1., 1914, 478.—T. F, B. 

Sludges extracted from remitted waters of all kinds; Process 
for carrying out the fermentation and agitation of —— and 
apparatus therefor. Comp, Clarioite, Paria. Eng. Pat. 
24,726, (lot. 30, 1913. Under Tnt. Conv., Nov. 25, 
1912. 

Sek Fr. Pat. 462,573 of 1912; this .1., 1914, 331.—T. F. B. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIALOOS. 


Patxkts. 

Water; Means foe filtering - in reservoirs. Pueoh, 

Uhabal at Dig., and A. Pueoh, Parfe, Eng. Pat. 11,284, 
May 14, 1913. Addition to Eng. Pat. 24,011 of 1909, 
(Mini Nov. 2ft, 1908. 

OOWiSMilp air ia supplied, through distribution chamber*, 
to peffototed eaUeret* pipes tuppnrted above the bottom 


Ipecacuanha root; Alkaloids of true -. 0. Heaae, 

Annalen, 1914, 406, 1—67. (See alao thia j., 1895, 
384; 1898, 869 ; 1901, 500.) 

FuriLY-rowoiBED ipeoacuanha root (Oepkadri ipe¬ 
cacuanha, Rlohard) was moistened with oold aodluta tor- 
bonate eolation (1 part of oalolned soda to 3 of tutor), 
arid eitritoied trith a mixture of btmxeria and petroleum 
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benxine (1:5) at 00°—70° C. The alkaloids were removed 
from the extraot by means of N110 sulphuric acid, the acid 
solution treated with excess oi ammonia, and extracted 
with ether. I ho other solution was concentrated and 
shaken with successive portions of *V/5 sodium hydroxide 
till the alkaline solution remained clear on addition of 
ammonium ohloride. The alkaline solution was diluted 
with an equal volume of water, washed with ether, treated 
first with a slight oxoess of hydrochloric acid, then with 
ammonia, and the precipitated ocphaeline dissolved in 
ether and crystallised. The ether solution of emetine, 
after washing with sodium hydroxide solution as described, 
was mixed with an othoroal solution of oxalic acid, addod 
gradually, in small portions, the ether poured off, the 
precipitate dissolved in warm water, and the emetine con¬ 
verted into hydrobromide by addition of a saturated 
solution of sodium bromide. From the bromide mother- 
liquor, a new alkaloid, ipccamine, was precipitated by 
ammonia. When the original sulphuric acid solution of 
the alkaloids was treated with ammonia and extracted 
with ether, psychotrino remained dissolved in the ammo- 
hiacal solution, imparting to it a blue fluorescence ; it was 
extracted by ohloroform. In the purification of the 
emetine hydrobromide by reerystallisation from water, 
the mother-liquor was found to contain a fifth alkaloid, 
hydroi pemmine, which was separated from emetine 
by fractional precipitation with sodium bromide. 
The composition of the five alkaloids is: emetine, 
(yUUdH^fOHJN,; Cephaolino and hydroipcca- 
inine, (' a6 H. H (OCH 3 ) a (()H)N g ; psvohotrineand ipocamine, 
( 1 j a H ?a (()CH 3 ) a (()H)N 2 . ephaolino and hydroipeoamine 
contain a phenolic and the other three alkaloids an alcoholic 
hydroxy group. Emetine cannot easily be purifiod by 
means of its hydrochloride, but its hydrobromido can 
easily bo obtained pure, and should be preferred to any 
other ometine preparation for medicinal purposes. The 
pr (portions of the different alkaloids found in various 
commercial kinds of ipecacuanha (air-dried) aro shown in 
the following table:— 
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salts were converted into basic salts, C^Hn^OBri.HBr. 
by treatment with pyridine or the calculated amount of 
sodium carbonate solution. The basic salt obtained from 
the yollow dihydrobromide was white and meltod at 
178° C., whilst that from tho whito hydrobromide 
melted at about 108° C. Tho base corresponding to the 
latter was obtained by treatment with oxoess of sodium 
carbonate solution. It was bitertiary as a result of inner 
alkylation, and crystallised from benzone in rhombohedral 
crystals, m. pt. 124°-—125° 0. Whon the yellow dihydro- 
bromide was treated with oxoess of Bodium carbonate 
solution, oinchotoxino dibromide was produoed, molting 
at 105° C. after crystallising from ether. When the solu¬ 
tion of this base in benzene was boiled, or the chloroform 
solution was allowed to stand, the basio salt of m. pt. 
178° ( 1 . was formed.— F. Shdn. 


Galega officinalis; An alkaloid from -. CJ. Tanret, 

Oomptos rend., 1914, 158 , 1182—1184. 

The seeds of Galega officinalis were extracted with 00 % 
alcohol and tho extract purifiod by means of lead acetate 
and barium hydroxide. The alkaloid was finally separated 
as the sulphate, (O 0 H ia Nj) a H*H0 4 , crystallising in flrte 
white noedlos, m. pt. 227° C. (Maqu'enho block), and 
optically inaotive. The yield was about 0-5 %. The free 
base was very hygroscopic and soluble irf water but in¬ 
soluble in other and chloroform. When crystalline it 
melted at (»0°—(J/>“ (1. The pierate was prejwired by the 
addition of picn ic acid to the solution of the sulphate and 
melted at 180° (J.—F. Shdn. 

A porcine and its sails. V. Pavesi. Oaz. ohim. ital., 1914, 
44, 1., 398—405. 

The yield of alkaloids from Papaver dubium is mnoh 
higher if the fresh material be extracted with alcohol thart 
if the dried material be used as descrilxHl previously (this 
J., 1907, 1108). Petroleum ether (b. pt. 45°—50“ 0.) 
dissolves 11 % of aporoine at tho boiling point and only 
about 3*5% at 15 u —20” ()., arid the alkaloid oan be 
crystallised from the hot supersaturated solution. It 
melts at 88°—89° C. (oorr.) to a greenish yellow fluoresoent 
liquid, which decomposes whon hoated in tho air but oan 
be distilled in a current of an inert gas such as hydrogen 
or carbon dioxide, Aporeine is dextro-rotatory, 
[«]!?=+75*19 in 95% alcohol. The petroleum ether 
extract of tho crude alkaloid contains, besides aporeine, A 
small quantity of another alkaloid, m. pt. 176°—178° C., 
somewhat less soluble in this solvent. Aporoidine des¬ 
cribed previously (loc. cit.) as an alkaloid accompanying 
aporeine, is really produced by tho action of light and air 
on tho latter or on some other constituent of the crude 
alkaloid.—A. 8. 


All of the ipecacuanha alkaloids give a yellow colour reaction 
with bleaching powder in presence of acid. Emetine, 
oephaeline and psyohotrine dissolve to a colourless and 
ipocamine and hydroipeoamine to a faintly yellowish 
solution in sulphuric acid of sp. gr. 1-84. On adding a 
sulphuric aoid solution of ammonium molvbdate to this 
solution, emetine gives an emerald-green colour, persistent 
for several hours, oephaeline gives a brownish-red changing 
to blue and green and fading in a few hours, psychotrino 
gives quiokly a green coloration, and ipocamine and 
hydroipeoamine gradually a faint olive-green. The 
reactions are due to reduction of tho molvbdic acid. A 
similar reducing action of the alkaloids is tne oause of the 
reaction with potassium ferricyanide and ferric chloride 
(Allen and Soott-Smith, this .T„ 1902, 1475).—A. 8. 

Cinchotozine; Combination of bromine with -. O. 

Rohde and S. Meissner. Ber., 1914, 47, 1507—1515. 
Cinchotoxink dissolved in hydrobromic aoid was treated 
with a solution of bromine in the same acid at 0° O., when 
two salts of the composition, C,»H lt N a OBr|,2HBr, were 
produoed, which were separated by crystallising from 
dilute hydrobromic aoid. One of these waa white and 
welted at 161° C. when anhydrous. The other was yellow 
and welted at 162° C. in the anhydrous condition. Both 


Homomlalo'in and nataloin; Optical isomerides of——, 
and their reciprocal transformation. E. Ldger. Compies 
rend., 1914, 158, 1189—1191. (See this J., 1914, 275.) 
When the fl, y- and i- homonataloins and natalolna wore 
heated to 105°- 110“ 0. with acetic anhydrido and sodium 
ocetate, each yielded a mixture of throe acetyl compounds 
exactly similar to those furnished by tho natural sJoins. 

—F. Shdn. 

Emetine. /. A. Windaus atyl L. Hermanns. Ber., 
1914, 47, 1470-1472. 

After energetic oxidation with potassium permanganate 
in aqueous solution, emetine hydrochloride yielded m- 
homipinic aoid and m-hemipinicimide.—F. Shdn. 

Vanilla in Madagascar ; Cultivation of -. A. FauchAre. 

,T. d’Agrio. Trop.; Porfum. and Easent. Oil Reo., 
1914, 5, 152-153. 

The variety cultivated in Madagascar is Vanilla pianifoUa 
introduced* from Mexico 40 years ago. It flourishes best 
on granitic alluvial soil rich in phosphates and potash* 
in shady situations and with a humid climate, Bropoga? 
tion takes place by means of cuttings which yield a crop 
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in about three years. Fertilisation is done by hand. 
The ripe pods after gathoring are immersed in boiling 
water for 15—20 seoonds, drained, and placed on woollen 
oloths. They are then exposed to the sun during the 
day and wrapped up at night for 4—10 days, when they 
develop a chocolate colour. Drying is effected by laying 
the pods on open shelves for several weeks. In 1911 the 
production of vanilla in Madagascar was 52,430 kilos, 
and in 1912 113,662 kilos. The yield may vary from 
600 to 1000 kilos, of green pods per hectare (500—900 lb. 
per aero).— F. Shdn. 

Vanillin ; Reactions oj -. E. P. H&usslor. Z. anal. 

Chem., 1914, 53, 363—371. 

Aqueous alcoholic solutions of vanillin when ovaporated 
in an open dish on the water-bath with various organic 
substances in presence of a little dilute hydrochloric 
or sulphuric acid yielded very characteristic colour- 
reactions. Thus, amines, imines and amides gave a yellow 
and phenols a red or violet coloration. I n many cases the 
subsequent addition of ammonia offectod a change or 
disappoaranoe of the colour. Blank experiments should 
always be made with the substanco in the absence of 
vanillin before applying such tests. By means of 
p-phenylonediamine hydrochloride (pink colour) or 
phloroghicinol (yellow colour) it was possible to doteot, 
respectively, 5 X 10~ 7 grm. or 5 x HP* grm. of vanillin. 

-J. R. • 


Tobacco ; Chemistry of -. The essential oil of tottacco. 

W. Halle and E. Pribram. Ber., 1914. 47, 1394—1398. 
An essential oil was isolated from the oxtract obtained 
from tobacco by means of warm organic solvents, 
the yield being 0*047 % of the original weight of 
tobacco. The oil, which had an acid reaction, was 
treated with sodium carbonate solution and fractionated 
by distillation which took place bet ween 77° and 133° 0. 
at 26—22 mm. As the fractions developed acidity they 
were again treated with sodium carbonate, distilled, and 
their characters determined. Thore was finally obtained 
from the lowor fractions a hydrocarbon, O I0 H lg or C n H, Q , 
b. pt. 73°—76° C. at 20 mm. On oxidation with 
permanganate this yielded torephthalio and isobutyl- 
acetic acids. A small quantity of isovaleric acid was 
separated from the sodium carbonate solution usod in 
treating tho original oil.—F. Shdn. 

Mall extract; Laboratory studies on -. H. T. Graber. 

J. Ind. Eng. Ohem., 1914, 6, 403 -404. 
Concentrated aquoous glycerin malt extracts darken 
in colour soon after manufacture and on keeping for a 
year or more acquire an acid taste and disagreeable odour. 
Extracts of ages varying from 3 to 12 months were found 
not to have Buffered any diminution of diastatic activity. 
On keeping for longer periods, however, increasing 

r .ntities of lactic acid were formed, and when more 
n 1% was present, the diastatic activity was consider¬ 
ably weakened. The darkening of tho extracts is also 
attributed to lactic acid.—A. S. 

Digestive, ferments; Assay of -. H. T. Graber. J. 

Ind. Eng. Chem., 1914, 8, 402—403. 

To obtain uniform results in tho determination of the 
diastatic power of panoreatin preparations the staroh 
used should be neutral or very slightly acid to ooohineal 
indicator and the moisture content should not vary greatly. 
The diluted iodine solution should always be at tho same 
temperature when used,—A. 8. 

Lavender oil with high ester content. J. C. Umney. 

Perfum. and Essent. Oil Rec., 1914, 5, 130. 

Oil distilled in April from lavender grown at an altitude 
of 900 metres in Dalmatia had the following characters: 
•p. gr. 0*899, optioal rotation-^8 0 30', esters 61-8%, 
solubility in 70% aloohol 1 in 4. Oil obtained a year 
ago from plants grown at the same altitude had an ester 


percentage of 57*1 as against 43 and 49 for oils distilled 
from plants grown at 250 and 600 metres respectively. 

—F. Shdn. 

Salol, sulphonal and p-naphthol; Incompatibility of -- 

\in pharmaceutical preparations]. G. Bianohmi. Atti 
R. Aocad. dei Linoei, Roma, 1914, 28,1., 608—616. 
Binary and ternary mixtures of salol, Bulphonal and 
p-naphfchol wore examined by the method of thermal 
analysis. From fused binary mixtures of sulphonal 
and 0-naphthol and of salol and sulphonal the pure 
components separate. The sulphonal-^-naphthol eutectic 
contains 62 mols. % of /3-naphthol and melts at 67° C.; 
the salol-sulphonal eutectic contains 92 mols % of salol 
and melts at 34° C. In the case of fused mixtures of Balol 
and £-naphthol, a solid solution separates from mixtures 
containing 80 mols. % or more of /3-naphthol; the eutectic 
contains 85 mols. % of salol and melts at 34*5° C. In 
mixtures containing the three substances, together, the 
ternary eutectio melts at 27° C., and iB composed of salol 
78, p-naphthol 15, and Bulphonal 7 mols. %. These results 
show that it is inadvisable to add sulphonal to mixtures of 
salol and p-naphfchol which are to be packed up in paper 
or cardboard cases. (See also this J., 1913, 251.)—A. 8. 

1.3 -Butadiene hydrocarbons ; New process for the preparation 

of -. 11. Pyroge.netic decomposition of hydroxy com- 

jxmnds. III. Catalytic dehydration of hydroxy com¬ 
pounds. L. P. Kyriakides. J. Amor. Chem. Soc., 
1914, 86, 980—1007. 

Glycols and unsaturated alcohols can bo dehydrated 
to 1.3-butadieno hydrocarbons by catalysis over kaolin 
or aluminium phosphate, at temperatures above 350° C., 
preferably under diminished pressure. Thus p-butylene- 
glycol was converted into butadiene, the butanediol, 
CH 8 .CH(OH).CH(GH 8 ).OH.OH, into isopreno, and the 
l>entanediol, OH 8 .OH(()H).CH 2 .0H(OH).CH 8 , into piperyl- 
ene. Ditortiary a-glycols, e.g. pinacone, can be de¬ 
hydrated to 1.3-diolefines in presence of finely divided 
coppor at temperatures above 430° C. The yields in 
moat casos are good. Ditortiary, tertiary secondary, and 
disecondary glycols, with the exception of the a-glycols 
! in tho last two cases, can be dehydrated to tho oorrespond- 
j ing 1.3-butadione hydrocarbons by the catalytic action 
of small quantities of halogen acids, or their derivatives, 
particularly tho halogen salts of aniline. The process is 
made continuous by boiling the glycol with tho catalyst 
in a flask, allowing the hydrocarbon to distil off through 
a fractionating column os it is formed, and running in fresh 
glycol to take the placo of that decomposed. In general 
hydrobromic acid or aniline hydrobromido were more 
efficient than hydrochloric acid, and produced a smaller 
amount of undesirable by-produots. Pinacono with 0*2 % 
of hydrobromic acid or 1% of aniline hydrobromido-was 
converted into 2.3-dimethyl-1.3-butadiene with a yield of 
over 70%. 2-Methyl-2.4-pentadiene, (CH 8 ) 2 0: CH.CH:CH„ 
was prepared from acetone by condensing it to 
(CH 8 )jC(OH).CH,.CO.CHj, reducing this to the glycol 
and dehydrating with hydrobromic acid ; a 50 % yield of 
tho hydrocarbon was obtained, and the remainder consisted 
of the unsaturated aloohol, (CH,) t C: CH.CHfOH).CH t , 
which, by repeating the treatment was eventually entirely 
dehydrated to tho methyl pontadieno. This new hydro¬ 
carbon was polymerised by the sodium process to a 
caoutohouc-liko substance. Other unsaturated alcohols, 
similar to the above, were likewise quantitatively de¬ 
hydrated, isoprone being obtained, for example, from 
(CH 8 ) 8 C(OH).CH : OH.. The method is also applicable 
to tho dehydration of tertiary alcohols, thus trimethyl- 
ethylene was readily obtained from dimethylethylcarbinol 
by heating with a small quantity of hydriodic acid or of 
aniline hydrobromide.—Q. F. M. 

Hydrogenation of liquids ,* Catalytic - under the 

influence of common metals , at moderate temperature 
and pressure. A. Brochet Comptes rend., 1914, 158, 
1351—1353. 

» 

In many oases, the hydrogenation of liquids may be 
effected by certain common metals, notably nickel, 
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without reoonrae to high temperature or presaure, and in 
all oaaai a muoh lower temperature may be employed 
than that adopted in the method of Sabatier and Senaarens. 
The proportion of nickel (obtained by reduction of the 
oxide at about 300° C.) may be as low aa 0'1 to 0-6% of the 
weight of liquid in some caeca. The method is applicable 
to the hydrogenation or reduction of various organic 
compounds. A mixture of the active metal and the 
liqum (the substance to be treated, or its solution or 
suspension in a suitable liquid) is agitated vigorously in 
presence of hydrogen at the ordinary or higher pressure. 


Nitroglycerin [in pharmaceutical preparations]: Deter¬ 
mination of -. F. W. Heyl and J. F. Staley. Amer. 

J. Pharm., 1914, 86, 196—198. 

Thk colorimetric method with phenoldisulphonio acid 
introduced by Sooville (this ,1., 1911,1088) is more suitable 
for the estimation of minute quantities of nitroglycerin in 
tablets and other pharmaceutical product* than the 
Kjeldahl method. Analyses by the two methods show 
close agreement.—(). E. M. 


Formic, acid; Method of determining -. V. Hottenroth. 

Chem.-Zeit., 1914, 88, 698. 

The acid, whioh may be dissolved in a homologous acid 
or other indifferent advent, is treated with aoetio anhydride 
and a drop of concentrated sulphuric acid, as contact 
substance. There is an immediate evolution of carbon 
monoxide, in accordance with tho oquation, 

(CH 1 CO) t O+H.OO,H^2CH s .OO t H+CO, 
and the evolved gas is measured. Water, if present, is 
removed by allowing an excess of acetic anhydride to 
react bofore adding the sulphuric acid. —F. Soiiu. 


Ethyl alcohol; Specific reaction for ——; Method of 
identifying it in presence of aldehyde ; acetone, methyl 
alcohol, etc. A. Toninelli. Ann. Chim. Analyt., 1914, 
19, 189—170. 

From 26 to 100 o. c. of the sample is distilled and the fractions 
between 60” and 80” O. collected in 2 c.e. portions. (Higher 
alcohols, if present, must be removed before distillation by 
treating the sample with a 6 per cent, solution of alum and 
shaking with a small quantity of bonxone.) To each 2 o.c. of 
distillate are added 2 o.c. of iodine solution (12 grmB. in 
100 o.c. of ether), and after standing 2 mins., 4 c.o. of 
potassium hydroxide solution (40 grins, in 100 o.o. of 
water). When the solution is docolourised, 2 c.o. of a 
solution of 1.2.4-dinitrotolucne (16 grms. in 200 c.o. of a 
mixture of 1 part of carbon bisulphide and 2 parts of ether) 
are added with brisk agitation. In tho presence of ethyl 
aloohol a play of colours is observed in the upper layer 
which eventually becomes an intense garnet red. The 
reaction will detect ethyl alcohol in tho distillate at a 
dilution of 3 per oont., and is not affected by the presence 
of methyl alohol, aoetone, or aldehyde.—G. F. M. 


Iodine tincture ; Regeneration of altered -. F. Roques. 

J. Pharm. Chim., 1914, 9, 277—288. 

The free hydriodio acid present in altered tincture of 
iodine may be readily decomposed, with regeneration of 
iodine, by shaking for a few minutes with exoess of finely 
divided iodic arid.—F. Shdn. 


Patents. 

Alkali salts of acidylortho-[hydr]oxyphenylcorboxylic acids ; 

Manufacture of -. A. G. Bloxam, London. From 

J. A. Wiilfing, Berlin. Eng. Pat. 9986, April 19, 1913. 
The prooess described in Ger. Pat. 970,326 of 1913 (this J., 
1914, 439) is extended to include other alkali salts of all 
aeidyl-o-hydroiyphenylonrboxyUo adds. Instead of using 
aliphatic eaten for moistening the reaction mixture, an 
aliphatic aloohol at ketone may be used.— Ti F. Bi 


Ether recovery during the evaporation of ethereal solutione 

of tannin and other similar solutions ; Process for -. 

Nitritfabrik Akt-Ges. Fr. Pat. 486,836, Deo. 8, 1913. 
Under Int. Conv., Jan. 98, 1913. 

The ethereal solution is subjeoted to suction in a dosed 
ohamber, and the mixture of air (or other inert gas) 
and ether vapour drawn oft is iod to a refrigerator where 
part of the ether oondenses. The air is afterwards 
heated and returned to thoevaporating chamber.—F. Shdn. 

Perfumes in enfleurage with fatty bodies; Process for 
the removal of —-—. Lautier mis. Fr, Pat, 486,941, 
Sept. 24, 1913. 

The perfumes adhoring to the fatty base obtained in the 
enfleurage process are removed by exhaustion (suotion). 

—F. Show. 


Essential oils, perfumes, etc.; Process for the extraction of 

-. J. A. Meunier. Fr. Pat. 486,273, "Feb. 26, 1913. 

The extraction is earried out by means of steam under 
reduoed pressure in a dosed apparatus. For instanoe, 
in order to purify oil of almonds, the oil is placed with 
water in a vessel oonnocted with a condenser and reoeiver. 
After exhausting tho whole arrangement by means of a 
pump the vessol is heated. As soon as boiling takes plaoe, 
the pump is dUoonnected and the distillation allowed 
to proceed.—F. Shdn. 

Pancreatic extracts ; Stable - for industrial use. Lopetit 

Dollfus & Ganssor. Fr. Pat. 488,278, May 29, 1913. 
The pancreatic glandB are mixed with an equal volume 
of sugar and the wholo disintegrated. The product 
becomes homogoneous after standing for several days. 

—F. Shdn. 


Dimethylaminoocymethdnc. and dimethylamine; Manu¬ 
facture of -. P. A. Newton, London. From 

Farbonfabr. vorra. F. Bayer und Co., Elborfeld, Germany. 
Eng. Pat. 14,493, June 23, 1913. 

See Fr. Pat. 460,429 of 1913; this J., 1914, 42.—T. F. B. 

Acetylsalicylic acid; Preparing salts of -. O. Gerngross, 

Berlin, and H. Kast, Frankfort on Maine, Germany. 
Eng. Pat. 18,743, Aug. 18, 1913. Under Int. Conv., 
Oot. 11, 1912. 

See Fr. Pat. 464,081 of 1913 ; this J., 1914, 439.—T. F. B. 

Benzyl alcohol; Manufacture of -. F. W. Klever, 

Cologne, Germany. Eng. Pat. 20,505, Sept. 10, 1913. 
Under Int. Conv., Sept. 11, 1912. 

See Fr. Pat. 482,438 of 1913: this J., 1914,277.—T. F. B. 


Keiobases and ketodiamines of the formula, 
CH,.CO.CH{B).CH,.N(R’) t and 

CH,.CO.C(R)lCH,N(R'),], (R=hydrogen or alkyl, 

R —alleyl); Process for producing -. Farbonfabr. 

vorm. F. Bayer und Co., Elborfdd, Germany. Eng. 
Pat. 26,410, Nov. 8, 1913. Under Int. Conv., Nov. 7, 
1912. Addition to Eng. Pats. 26,963 of 1912 and 
14,231 of 1913. 

See Ger. Pat. 287,347 of 1912; this J., 1914,103.—T. F. B. 


Amino- and diamino-ketones; Process for preparing 

aliphatic -. Farbonfabr. vorm. F. Bayer und Co. 

Seoond Addition dated Nov. 3,1913, to Fr. Pat, 460,643, 
Oot. 28, 1912. Under Int. Conv., Nov. 7, 1912. 

See Ger. Pat. 267,347 of 1912; this J., 1914,103.—T. F. B. 

1 . 3 -Butylene-glycol; Process of producing -. K. 

DelbrUok and K, Meisenburg, Assignors to Farbonfabr. 
vorm. F. Bayer und Co., Elberfrid, Germany. U.S. 
Pat. 1,094,639, April 28,1914. 

821 Eng. Pat. 940 of 1918; this J., 1913, 860.—'Ti F. B. 
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Isoprene; Production of --. A. Heinemann, London. 

U.S. Pat. 1,095,395, May 5, 1914. 

See Eng. Pats. 14,0S0 and 24,23(1 of 1910; this .1., 1911, 
909.—T. F. B. 

Laclul; Manufacture oj -. R. Grttter, Charlottenburg, 

and H. Pohl, Binbrich, Assignors to Chom. Werke vorin. 
Hr. H. llyk, Lahnita-Nordbahn, Germany. U.S. 
Pat. 1,095,205, May 5, 1914. 

See Fr. Pat. 459,824 of 1913 ; this J„ 1913,1080.—T. F. B. 

Bismuth salt of gallocarboxylic arid. R. Borendos. Elber- 
feld, Germany, Assignor to Synthetic Patents Go.,' 
New York. U.S. Pat. 1,095,018, May 5. 1914. 

SheG er. Pat. 208,932 of 1912 ; this.!., 1914,277.—T. F. B. 

Fatty acids canbiining arsenic and phosphorus ; Process 
for preparing —. Farbenfabr. vorm. F. Bavcr und 
Go. First Addition, dated Nov. 21, 1913, to Fr. Pat.. 
449,014, Oct. 3, 1912. Under Int. Conv., Hoc. 27, 
1912, Jan. 2, Jan. 30, and March 25, 1913. 

See Eng. Pats. 10.378 and 10.379 of 1913 and Ger. Pat. 
271,158; this .1., 1914. 218, 439, 503.—T. F. B. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Method of obtaining a measure of the. colour of mrtals and 
alloys. Thompson and Kinkn son Nee X. 


XXII.—EXPLOSIVES; MATCHES. 

Explosion oj a cast iron benzene nitrating apparatus. Pikos. 
Nee HI. 

o-Nitro-jt-diazonium-phcnol ami the constitution of the 
“ diazo-phrnols." Klemenc. Nee III. 

Patents. 

Dynamites ; Method of manufacturing safety -. K. 

Ohno, Kitnsui, .1 a|tan. Eng. Pat. 10,978, July 24, 1913. 
Under Int. Conv., Aug. 7. 1912. 

Tervinene is used as a stabiliser. Examples given arc : 
nitroglycerin (73 iiarts), terpineno (3) and kieselguhr 
(24 iiart.s); and nitroglycerin (80 -90 parts), nitrocellulose 
(0- 10) and torpinene (3—4 parts). G. W Mcl). 

Smokeless panders; Manufacture a] -. G. Claessen. 

Third Addition, dated Oct. 17, 1913, to Fr. Pat. 410,239, 
Hoc. 11, 19(H). (Bee this ,1., 1910, 842, 1239; 1911, 
448.) 

Nitrocellulose (70—80 |>arts) is gelatinised by a non¬ 
volatile nitro-oompound, such as di- or trinitrotoluene 
(20—30 parts), without the aid of a volatile solvent, to form 
a propellant,—G. W. Mcl). 

Explosive. G. A. Ranzihres. Fr. Pat. 4(15,718, Hoc. 1, 
1913. 

A mixture of potassium chlorate (90 parts) and barium 
nitrate (10 iiarts) thoroughly moistened with nitrotolnene. 

—G. W. Mol). 

Explosive; Manufacture of a plastic -. G. V. A. Herlin. 

Fr. Pat. 465,771, Hoe. 5, 1913. Under Int. Conv., 
April 14, 1913. 

An eutectic mixture of nitroglyoerin and a nitrohydro- 
carbon or mixture of nitrohydrocarbons is used as basis 
of the explosives. Suitable proportions are comprised 


within tho limit* : nitroglycerin (10—20 parts), o-nitro- 
tolueno (10—20), nitrobenzene (0—5), together with 
nitrooellulnse (0-6—2-5), sodium nitrate (25—35), am¬ 
monium perchlorate (35—45), end woodmeal (0—Smarts). 


Signal-fusee ; Time-lmrning railway ——. L. S. Rosa, 
Newtonvillo, Mass., Assignor to Central Railway Signal 
Go., Pittsburgh, Pa. 0.8. Pat. 1,094,598, April 28, 
1914. 

A mixture of a metallic nitrate, sulphur, a hydrocarhon, 
carbon, potassium perchlorate and potassium chlorate, 
the last not exceeding 5%.—G. W. Mol). 

Explosive. A. Voigt, Giessen, Germany, U.8. Fat. 
! ,095,302, May 5, 1914, 

See Fr. Pat. 425,550 of 1911 ; this J„ 1911,920.—T. F. B. 


XXIII. ANALYTICAL PROCESSES. 

Tliernamieler (mrialde zero), with automatic setting of, M. J. 

Ruelle ; Hcporlon -. ('. Fury. Bull. Sne. d Kncour., 

1914, 121, 405 408. 

The quantity of mercury in a delicate thermometer with 
a variable zero may be easily and exactly regulated bv 
means of the arrangement shown in the figures. The bulb 
is first warmed till the 
whole thread is filled as in 
Fig. 1. The thermometer 
is then temporarily inverted 
so that the mercury in the 
reservoir retains the posi¬ 
tion shown in Fig. 2, on 
reverting to the normal 
isisition. The temperature 
of the bulb is then brought 
to a value equal to tile 
desired zoro of the instru¬ 
ment plus a constant which 
depends on the length of 
the capillary and which is 
marked on each instrument. 
When the hath has reached 
this temperature, the ther¬ 
mometer is given a light tap 
which causes the mercury 
to fall again and cuts it off 
from tho capillary. For 
very precise use it is of 
course necessary to have 
tlie value of the degrees on 
the instrument calibrated 
for different values of the 
zero, i.p.. for different quantities of mercury in the 
bulb.—W. H. P. 


Cobalt, nickel, iron, and copper ; Colorimetric, determination 
of--. 0. Hilttner. 55. anorg. Chem., 1914, 16, 
341—357. 

The colours of chloride solutions in concentrated hydro¬ 
chloric acid, are matched against those of similar standard 
solutions of the metal concerned. Cobalt (above 0-1%) 
may be readily detected in niokol or its alloys by the green 
tint which it imparts to the otherwise yellow solution; 
the colour allows of the determination of up to 10% Co. 
For the determination of iron or copper, the solution should 
contain not more than 1 grin. of metal in 10,000 o.o.; 
the depth of tint (intense yellow) is influenced by the con¬ 
centration of the acid. No loss of metal was observed on 
evaporating solutions containing iron with hydrochloric 
acid on the water bath, and the presence of m»M*nese or 
a small proportion of oobalt or .nickel had no disturbing 
effeet in the determination of iron. In nil cases, nitric 
acid and oxides of nitrogen should he avoided end bee 
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chlorine must not be present in determining cobalt. The 
application of the method to the analysis of commercially 
pure metals is described. The yellow colour of com¬ 
mercial hydrochloric acid was found to be due chiefly to 
iron (about 0 03 grm. per litre).—F. 8oi>n. 


Titanium; Separation of - from iron, aluminium and 

phosphoric acid by menus of the ammonium salt of nitroso- 
phenylhydroxylamine (“ cupferron ”). W. M. Thorn¬ 
ton, jun. Amer. J. Sci., 1914, 87, 407—414. (See also 
this J., 1914, 279.) 

The solution (about 100 o.c.) is treated with sufficient, 
tartaric acid (at least 4 times the total weight of the four 
oxides) to prevent precipitation by ammonia, then neu¬ 
tralised with ammonia, acidified with 2 o.c. of sulphuric 
acid (1:1), and the iron reduced by hydrogen sulphide. 
An exoess of ammonia is then added ; the forrous sulphide 
is filtered off and well washed with water containing 
ammonium sulphide. The filtrate is acidified with 40 c.c. 
of sulphuric acid (1 : 1), the hydrogen sulphide boiled 
off, the solution cook'd, diluted to 400 c.c., and a 0 % 
solution of “ cupferron” twirled slowly with constant 
stirring. Tho procipitato is allowod to settle and the 
supernatant liquid tested with a few drops of tho reagent. 
Tho formation of a yellow turbidity shows the precipitation 
to be incomplete. The precipitate is filtered off and 
washed 20 times with dilute hydrochloric acid (1 : 10), 
the filter placed in a tared platinum crucible, dried at 
110° ()., ignited very gently at. first, then over the blowpipe 
to constant weight and the residue weight'd as Tit), 

—W. R. S. 


Beryllium and uranium ; Separation [and determination] 

of -. M. Wunder and P. Wenger. Z. anal, (’hem., 

1914. 68,371—374. 

A solution containing a mixture of boryllium and 
uranium chlorides Or of beryllium chloride and uranium 
nitrate was treated with 3% hydrogon poroxirlo (10 o.c. 
for 0-10 grm. U S () H ) on the water-bath. The yellow 
uranium precipitate was collected on a “ double barium 
filter,” washed with dilute hydrogen peroxide or diluto 
ammonium nitrate solution, ignited in a platinum crucible 
till tho weight became constant and woighod as U a O„. 
The excess of oxygen was expelled from the filtrate by 
boiling and the beryllium precipitated with ammonia. 
The precipitate was collected, washed, ignited and weighed 
as BeO. The results were very accurate. In the 
presence of a large excess of boryllium tho precipitation 
with hydrogon peroxide should lie repeated, as tho first, 
precipitate is liable to be contaminated with beryllium. 

-.1. R. 


Sulphurous acid ; Volumetric detetminaiion of free -. 

K. Kodesdy. Ohem.-Zeit., 1914, 38, (101—602. 

The determination of free sulphurous acid in tho presenoo 
of other mineral acids could not bo satisfactorily offocted 
by titration with N f 10 caustic alkali, using methyl orange 
(to bisulphite), and phcnolphtftalein (to neutral Ralt), as 
indicators, as the latter developed colour but slowly 
and appeared to be “ bleached.” When excess of hydrogen 
jieroxiae was added after the first titration a sharp colour 
change was obtained in the second stage with phenol- 
phthaloin. (See also this J., 1914, 442.) —J. L. F. 


Kjeldahl method [of determining nitrogen]; A new modifica¬ 
tion of the -. L. Marino and F. Gonnelli. Atti R. 

Aocad. dei Linoei, Roma, 1914, 28, I., 523—530. 
Vanadium pentoxide, obtained by igniting ammonium 
metavanadate, is used as catalyst. One grm. of sub* 
stanoe is heated with 20—55 o.o. of concentrated sulphuric 
acid, 7 grins, of potassium sulphate, and 0*2 grm. of 
vanadium pentoxide until the oolour of the solution 
changes to emerald green'; then 0*2 grm. more of vanadium 
pentbxide is added, the mixture is heated for } hour 
longer, and the determination completed as usual,—A. B, 


Determination of Prussian blue, in textile fibres. Williams 
and Dreaper. See. VI. 

Test for copper on woollen cloth. Edge. See VI. 

Determination of arsenic, in hydrochloric, and sulphuric 
acids. Tarbell. See VN. 


Determination of magnesium in calcium salts. Hostotter. 
See VII. 

Determination of the higher lead oxides. I. lodometric 
method. Milbauer and Pivnica. See, VII. 

Volumetric determination of lead [in orr-»J. Aldor and 
(!ooibaugh. See X. 

Rapid determination of zin- in ore*. Direct application oj 
Fran/'s method to the analysis of ores. Zublena. See. X. 

I Determination of free cyanide in electroplating solutions. 
i Eiindell. See X. 


Analysis of Turkey-red oil Hnrbig. See XII. 

Determination of oil in oil-paints. Max/.a. See. XIII. 

Detection awl determination of petroleum products in oil of 
turpentine. Grimaldi and Prussia. See. XIII. 

Colour measurement oj [tanning ] extract's, Proctor. See XV. 

Determination of alkaline sulphides [in lime, liquors], 
MeCawlIish and Wilson. See. XV. 


Determination of the. aridity of leather. Nioolardot. See XV. 

Determination of nitrogen in mixtures of calcium nitrate 
and cyanamide. Stutzer. See. XVI. 

Limit of error in certain sugar house control analyses. 
Deerr. See XVII. 

Determination of cellulose, in flours to ascertain the degree 
of grading. Lindot.. See XTXa 

Reactions of vanillin . Haussler. See XX. 

Assay of digestive ferments. Gralier. See XX. 

Determination of nitroglycerin in pharmaceutical prepara¬ 
tions. Heyl and Staley. See XX. 

Method of determining formic acid. Hottenroth. See XX. 

Specific reaction for ethyl alcolud. Method of identifying 
it in jrresence of aldehyde, acetone, methyl alcohol, tic.. 
Toninelli. See XX. 


Patents. 

Gas-analysis apparatus. E. J. Billings, Assignor to A. D. 
L4ttlc (Incorpd.), Boston, Mass. U.S. Pat. 1,089,390, 
March 10, 1914. 

The apparatus, of the Orsat type, is provided with means 
for continuous sampling at predetermined rates, The 
sampling pipette is eonneoted with an inlet from the. flop 
fitted with a filter for the removal of soot, and with An 
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outlet leading to an aspirator, by means of which Sue 
gaaea are drawn continuously through the pipette. The 
upper part of the pipette contains a water-sealed outlet 
connected through stop-oooks with a sampling tube 
whioh is initially filled with mercury. The mercury is 
allowed to flow from the sampling tube at any desired 
rate by means of an overflow device connected to the 
lower end by flexible tubing and lowered gradually by 
clockwork, thus drawing gases from tho sampling pipette 
into the sampling tube.—A. T. L. 


Calorific value of fuel*; Prove** and apparatus for measur¬ 
ing the. -. H. Junkers. Fr. Pat. 466,280, Oct. 9, 

1913. Under Int. Conv., Oct. 16, 1912. 

See Eng. Pat. 22,514 of 1913 ; this J., 1914,105.—T. F. B. 


XXIV.—MISCELLANEOUS ABSTRACTS. 


Germanium from Vichy water; Rxtraction of -. J. 

Bardot. Comptes rond., 1914, 158, 1278—1280. 

The residues from the preparation of Viohy salts rfere 
heated with water, and the precipitate treated with 
hydrogen sulphide under sgiooial conditions, when a solution 
of germanium was finally obtained. A yield of 0-060 grm. 
of pure oxide was obtained from 100 kilos of the above 
precipitate, representing 250,000 litres of the mineral 
water.—F. ,Se»n. 


Butins [Kthylacetylene]; Preparation of jrnre. -. M. 

Picon. Comptos rend., 1914, 158, 1184—1187. (See 
this J., 1913, 818.) 

Knm. chloride, bromide or iodide was allowed to act upon 
a solution of mnnosodium-acetylene in liquid ammonia. 
With ethyl iodide reaction took place at —40“ U. The 
gaseous products of the reaction were washed with water 
and dilute sulphuric acid, dried, and liquefied by cooling to 
—80° C. Acetylene was removed bv exposing tho liquid 
at this tem|ieraturc to a vacuum. The pure cthylacetylono 
had an onion-like but slightly ethereal smell and a sweetish 
taste. It boiled at 8-3" (!. at ordinary pressure and after 
solidification formed a crystalline mass melting at —137“ ('. 

—F. Shun. 


Book Received. 


Lehrbuoh DIB Farbenohemie, EIKSOHUESSLICH DIB 
Gbwinnuno und Vbbabbkitunh DBS TIBBS sown 
DIB Mithodin eur Darrtklujng deb Vor- und 
Z wiSCHIKPBODtTKTE. VON Dr. Hans Th. BuCHERER, 
Direktor der Ghemischen Fabrik auf Aotien (Vorm. E. 
Schering) in Berlin, Ordentl. Professor a. d. der 
Technisohen Hochschule in Dresden. Otto Spamer’s 
Verlag in Leipsig. 1914. Price M. 20; geb. M. 22. 

Volume (94 by 7 ins.), containing 637 pages of subiaot 
matter, and an alphabetical index of subjeots. The 
text is classified as follows:—I. Coal tar, its recovery 
and working up. II. Intermediate products of ooal 
tar distillation. III. The dyestuffs. IV. (i). Theoretical 
considerations on the oonneotion between colour and 
constitution, (ii), Introductory remarks on the behaviour 
of the dyestuffs in dyeing (Methods of dyeing), (iii) 
Synthetic methods for preparing the cod tar colours, 
(iv) Natural colours. 


* New Books. 

(Tho Roman numerals in thlok type refer to the similar 
classification of abstraoti under “Journal and Patent Litera¬ 
ture " and in the “List of Patent Applications.**] 


I, Brabble, W. : Vereinfaohtea Verfahren zur zoiohner- 
ischen od. reohnerisohen Bestimmung der Rohr- 
loitungen v. Niederdruek-Dampfheizungen. (10 S. m. 
1 Tab. u. 1 farb. Taf.) Lex 8®. Miinohen, R. Oldenbourg. 
1914. M. 2.60. 

i IIa. Omeyner, E.: frber Braunkohlenbrikettierung. 

A (26 S. m. 26 Fig.) Lex 8°. Wien. 1914. 

| Berlin, Verlag f. Fachliterafcur. M. 1.60. 

i Molnar, L.: Statistik der Steinkohlengaawerke in 
| Ungaro, Kroatien u. Slawonien in. Daten aer in selben 
Xtadten bofindl. Eloktrizifcatswerke. Mit Vorwort v. 

| Prof. T. Pfeifer. (In ungar. w. deutsoher Sprache.) (16 
| S. m. 1 Karte u. 1 Tab.) gr. 8°. Budapest, M. Dick. 

1913. M.5. 

j Lindtrop, N., u. S. SirzetelsJci : Dio Naphthalageretatten 
! boi Grosny. (9 S. m. oingedr. Skizzen.) Lex 8°. Berlin, 
Verlag f. Fachlitoratur. 1914. M. 1. 

j Parish, W. F.: Untorauohungen iib. Schmierolo. (8 S. m. 

; 8 Abbildgn. u. oingedr. Bikinis.) Lox 8°. Berlin, Verlag 
f. Faehliteratur. 1914. M. 1.60. 

i 

IIB. Pole, Dr. J. C. : Die Quarzlttmue, ihro Entwicklung 
u. ihr houtiger Stand. (VIII, 84 S. m. 47 
Abbildgn.) gr 8°. Berlin, J. Springer. 1914. M. 4. 

Weber, C-. H. : Die elektrischen Metallfadengliihlampen 
insbesondere aua Osmium, Tantal, Zirkon u. Wolfram. 
Ihro Horatellg., Berechng. u. Priifg. (VII, 463 S. m. 
216 Abbildgn.) 8”. Leipzig, Dr. M. .Tanecke. 1914. 
Cloth M. 16. 

VII. Tobiansky d'Alioff, A.: L’industrie de l’azoto 

atmospherique, in 8”. Dunod et Pinat. Paris. 

1914. 1 fr. 25. 

VIII. Mouliney, G.: Carrelages et faiences. Technique 

de la fabrication des carreaux de gr4s. Manuel 
du jtoseur de carre&ux edramiques, du poseur de faiences de 
revStoment, du monteur-faiencier, du monteur de 
cheminfcs, 157 fig., 6 pi., in-4". Dunod et Pinat. Paris. 
1914. Bds. 9 fr. 

X. Buponchelle, J.: Manuel pratique de fonderic, 
ouivre, bronzo, aluminium, alliages divers. 201 fig., 
j in 8°. Dunod et Pinat. Paris. 1914. bds. 6 fr. 

Pack, E.: Le mineral de mangantee, in 8°. Dunod 
et Pinat. Paris. 1914. 3 fr. 75. 

Henig, C. S., and G, W. Puringtm ; Mine sampling 
j and valuing; a discussion of the methods used in sampling 
| and valuing ore deposits; with especial referenoe to the 
: work of valuation by the independent engineer; with a 
chapter on Sampling placer deposits. San Francisco, 
Mining A Scientific Press, e. 163 p. il. forms. 8°. 1914. 

! * 2 . 

Hobbs, W. H. : Simple Directions for the Determination 
of the Gommon Minerals and Books. 8vo. swd. Mac¬ 
millan. London. 1914. Net Is. 

(Irons, A., et M. Varinois; Traite thdorique de cementa¬ 
tion, trempe, reouit et revenue, 49 fig., in 8°. L. Geisler. 
Paris. 1914. 3 fr. 

Law, E. F.: Alloys and their Industrial Applications. 
2nd ed., revised and enlarged. 8vo, pp. 352. G, Griffin. 
London. 1914. Net 12s. 6d. 

Bagno, 8 .; La soudure autogene des metaux. 2* edit, 
.fig., in-8°. Dunot et Pinat. Paris. 1911. 8 fr! 50. 

ZaU, J. B. : Traite pratraue de Tart de tremper l’aoier, 
le for, la font*, le ouivre et le bronze, auivi de renscigne- 
ments sur la soudure autogene, le travail du far et l’aoier, 
le ddooupage des metaux et lours divers proprietes. 
2* edit. rev. et sngm., 80 fig., in-8 0 : L, GsMsr. Buis. 
1914. 3 fn 
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YT Henna, 8.: Theoretisoho a. praktische Einfiihrung 
in die eUgemeine Eloktrotocknik. Handbuch f. 
due Selbststudium. (VII, 428 8. m. 867 Abbildgn.) 
Lrn 8°. Stuttgart, F. Enke. 1914. Cloth M. 13.40. 
YIV Scharffcnorth, P.: Die Reparatur v. Auto- 
**'• mobiipnoumatiks. (67 8. m. 124 Abbildgn.) 
Beilin, gr. 8°. Berlin, Union, Zweigniedorlaaeg. 1914. 
M. 3. 


YV JeUmar, J. 
A '' Weiss 
8 ' 


Kombinationsgorbungen dor Loho-, 
u. SfimiBohgerberei. (VIII, 286 S. m. 
6 Fig.) 8°. Berlin, ,1. Springer. 1914. (’loth M. 8. 

YUITI Dreyerhoff, Dr. P.: Brauoreiwesen. II. 
AVU1« Brauerei. (136 S. m. 35 Abbildgn.) kl. 8°. 
Berlin, 0. J. Gosohen. 1914. Cloth 90 PI. 

YTYA Frank?, E.: Kakao, Tee und Gewiirao. (306 
8. m. 25 Abbildgn.) Wien, A. Hartloben. 

1914. M. 4. 


YIYn docket, Prof. A. Die Radioaktivitat v. Bodon 
• u. Quellen. (V, 108 S. m. 10 Abbildgn.) 
8”. Braunsohweig, F. Viewcg u. Sohn. 1914. M. 3. 

Strell, Dr. M.: Dio Abwasserfrage in ihrer gcschicht- 
lichen Entwieklung von den iUtestcn Zeiten bis zur Gegon- 
wart. (VI, 232 S. m. Abbildgn.) 8". Leipzig, F. 
l-oinoweber. 1914. M. 7. 


YY Cohn, Dr. G.: Die organischon OesehmackBstofle. 

(XII, 936 S.) gr. 8°. Berlin, F. Siemonroth. 
1914. Cloth M. 37.50. 


Deueeen, Dr. E.: Oopaivabalsamo u. ihre Verfalsehung 
nobat den Anforderungon dor wichtigsten Arznoibficher 
an den offizinellen Coiuuvabalsam. (V, 111 S. m. 1 Fig.) 
8°. Leipzig, C. F. Winter. 1914. M. 2.50. 

Othe'e Code* der Bezoichnungen v. Arzneimitteln, 
koemetiBchen Praparaten u. wichtigen techniaohen Pro- 
dukton, ra. kurzen Bemorkgn. lib. Zusammensetzg., 
Anwondg. u. Dosierg. 2. Aufl. Mara. 1914. (VI, 638 S.) 
gr. 8°. Dreeden, v. Zahn & Jaensch. 1914. M. 6. 

* Wullach, O.: Torpone u. Camphor. Zusammonfassung 
eigoner UnterBuohgn. auf dem Gebiot der alicyclischen 
Kohlenstoffverbindgn. 2. Aufl. (XXVI, 580 S.) gr. 8°. 
Leipzig, Veit & Co. 1914. Half mor. M, 27. 

YYT Dillaye, F.: Lea nouveautes photographiquos 
AA t (1913—1914), ill., in 8°. J. Tallandior. 
Paris. 1914. 2 fr. 50. 

Londe, A. : La photographic a la lu micro artiflciollo. 
80 fig., in-18°. Dora et fils. Paris. 1914. Bds. 5 fr. 

Mathei, L.: Traite de chimio photographique. 3° fidit., 
rev. et aug., 2 vol., in-8°. Ch. Mendel. Paris. 1914. 
20 fr. 


YYTT Biringuccio, V.: De la piroteonia. Vol. 1. 
AA1 * Edizione oritiea condotta sulla 1| odiz., 
eorredata di note, prefazioni, appendioi e indici, a oura 
di Aldo MieU. Ban. 16° fig., p. l***v., 198. 1914. 
Lire 3. 


XXIII Bjerrum, Dr. N. : Die Thoorio dor alkali- 
raetrisohen u. aeidimotrisohon Titrierungen. 
(IV, 128 8. m. 11 Abbildgn.) Lex 8°. Stuttgart, F. 
Enke. 1014. M. 4.50. 

Dimmer, Dr. G.: Zur Frago der Abhangigkeit doe 
Fadenfehlers bei QueokBilberthermometern v. der L&nge 
dea herausragenden Fadens u. dor Temperaturdifferanz 
zwiachen Bad u. Uragebung. (Aub dem Laboratorium 
der k. k. Normaloichungskommission in Wien.) (9 S. ra. 
2 Fig.) gr. 8°. Wien, A. Holder. 1913. 38 Pf. 

KdeDanu, Dr. L.: Ueber Trennung der Kohlenwosser- 
stoffe mittela fliissigen Schwefeldioxyds. (3 S. ra. 3 Fig.) 
Lei 8°. Berlin, Verlag f. Faohliteratur. 1914. M. 1, 

LSbeen'e, H. B., ausftthrliohee Lehrbuoh der Analysis 
znm Selbstunterrioht. m. Riioksioht auf die Zweeke dee 
praktisohen Lebens. 11. Aufl. Neu bearb. v. Prof. 
Dr.. A. Denadt. (IV, 208 8. m. 10 Fig.) 8°. Leipdg, 
F. Brandktetter. 1914. Cloth M. 4.10. * 


Oelwald, W.: Elementi scientific! di ohimioa anaiitioa, 
Traduzione di A. Bolia. 2* ediz. riveduta sulla 5* tedesoa. 
Milano. 16°, p. *ri, 246. (M. Hoepli). 1914. Lire 2.60. 

Rameauer, 0.: Ubor die Analyse radio*ktiver Sub- 
stanzen duroh Sublimation. (Aus dem radiolog. InstitUt 
der Univeraitat Heidelberg.) (21 S. m. 6 Fig.) gr. 8°. 
Heidelberg, 0. Winter. 1914. 75 Pf. 

Schmitz, Dr. P. M. E.: Apparat zur Mustemahme v. 
Fliissigkeiten aus grosseren Behiltern. (3 S. m. 1 Abbildg.) 
Lex 8°. Berlin, Verlag f. Faohliteratur. 1914. M. 1. 
XXIV Bcrnthem, Prof. A.: K.ur*es Lehrbuoh der 
organiBehon Chemie. 12. Aufl., bearb. in 
Gemoinsehaft m. Prof. A. Darapsky. (XX, 672 S.) 
8°. Braunschweig, F. Viewog ASohn. 1914. Cloth M. 13. 
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MB. O. W. THOMPSON IN THE CHAO. 

REFRACTORY MATERIALS. 

BY GILBERT BIGG. 

The subject of refractory materials to4ay presents an 
enormous field fee study. Clay is only one of many heat 


resisting materials now in regular use. Silica, bauxite, 
chromite, graphite, carborundum, etc., etc., are all finding 
increasing application in many directions. 

To deal with anything like completeness with such a 
wide and varied range of material is obviously far beyond 
the possibilities o£ a paper like the present one. I pro- 
pose, therefore, to confine my remarks mainly to refrac¬ 
tories composed of clay, and to discuss oertain features in 
the structure and composition of these bodies whioh I have 
found to bo important faotors in their usefulness and 
durability. Also I wish briefly to draw attention to oertain 
methods of testing which have been shown to give useful 
indications. 

My attitude towards this subject is that of a metallurgist 
principally concerned with the treatment of lino ores, 
and my study of refractories has been influenced by the 
requirements of this industry. In this connection, I have 
found that oertain types of structure an advantageous, 
and have worked out oertain testa whioh have proved 
useful in the identification and standardising of these 
types. I have also attempted to get at the principles 
which underlie the empirical relations found between 
structure, durability and general appropriateness to the 
purpose in hand. 

The following properties an all factors whioh together 
condition the utility and durability of finbrick.—I. 
Refractoriness. 2. Grain and compactness. 3, Bum. 





















































of firebrick through actual fusion is one of the rarest cases. It will usually show up more quickly in a brick whose 
The materials which enter into the body of high-class constituents have been finely ground and closely pressed, 

refractory material usually possess a melting point well together than in a coarse, loose texturod one. In the 

in excess of the temperatures met with in furnaces heatod latter owe, however, the trouble is only postponed, unless, 

by fuel. In electric furnaces, of oourse, conditions may indeed, the inherent weakness of such brick causes failure 

readily arise which will cause the real fusion of the brick. by fracture before softening has time to appear. 

In some cases, however, distinct softening may occur, It has boen shown by Ries and others that the fineness 
without actual fusion. When tbe bricks arc built into a to which the different constituents of a firebrick have 

solid mass of masonry as in a fumaoe wall, this is hardly been ground has a strong influenoe on the point of fusion, 

likely to oause serious trouble unless very marked. Where, or softening point; the finer the constituents are ground 

on ttagAer hand, tbe brick is supported only at the ends, the lower is the melting point. By grinding a firebriok 

US is H^aee of a shelf, it wifi he not unlikely to sag, to powder (100 mesh) and forming the powder into three- 

especially if loaded in tbe middle. This condition Is sided pyramids, like Beger cones, and exposing these to * 
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temperature of 100' C. above that at vhioh the brick will 
have to work, we have a good aocelerated tost. If the 
oonea stand up under tbi* discipline, the briok will withstand 
the conditions of service as far gs heat alone is oonoemed. 

The resistance to heat due to coarseness of grain and 
the looseness of texture that got* with it, cannot be con¬ 
sidered as permanent. The aotion of the fluxes still con¬ 
tinues, but more slowly, and the briok gives gradually. 
When destructive vapours or slags are present theso soon 
penetrate a loose textured briok and destroy it. 

Where the bricks ore exposed to the action of a fusible 
dust, at a high temperature, as in the case of a firebox in 
which coal with a low fusion point ash is being burned, 
apparent fusion, due to the deposition and fusion of the 
coal ash on the firebriok of the arch, is quite common. 
This is striotly a case of corrosion and will be dealt with 
more fully under this head. 

(2) drain and compactness.— This subject is one about 

which some difference of opinion seems to cxiBt. A plastic i 

ofay, when worked down with water until its plasticity is 
thoroughly developed, will after drying and burning yield 
a fairly homogeneous mass (as far as its solid substance is 
oonoorned). In the largo majority of cases, however, such 
clays arc unsuited to the production of firebrick when used 
alone, as the large amount of water taken up by the clay 
causes excessive shrinkage during drying and burning, 
and in consequence the bricks are badly cracked and I 
deformed. To remedy this the plastic cloy is usually 
mixed with a non-plastic material, cither a non-plastic 
refractory clay, or with the plastic clay after the latter has j 
been dried and burned. Bricks made in this way con¬ 
stitute a very large percentage of the fireclay refractoneB 
used in Bmelting and when well made give good results. 

In the case, of a brick mado of, for example, 30% of a 
plastic clay and 70% of a non-plastic and highly refractory 
flint-clay, the question of what should be the ruling size of 
the grains of flint-clay is one of extreme importance. ! 

There seems to be some disposition in the trade to regard j 
with suspicion bricks made with a flint-clay or burnt clay 
(or “ grog,” as it is commonly called), which has been 
crushed through an 8-mesh screen, on account of the risk 
of cracking or spalling with changes of temperature. I 
believe, however, that this risk has been greatly exag¬ 
gerated, and I think that this viow has berm gaining ground 
considerably during the last few years. For example, a 
9 in. brick has been kept at a temperature of 1400° 0. for 
about 6 hours, and then withdrawn and allowed to cool 
quickly in the open air. The brick is a fine-grained one, j 
fully as line as the figure quoted, and yet thiB severe treat- I 
mont, has had no effect on it. 

In anothor place 1 have mado use of a parallel drawn 
between concrete and firebrick aB a guide to the under¬ 
standing of the physical structure of the latter. In both 
cases wo begin with a collection of separate non-plastic 
solid fragments imbedded in a plastic mass. The latter 
subsequently hardens in the caso of cement by setting, 
in the ease of the brick by drying ond burning, and the 
final state of both is that of a solid mass composed of grains 
set in a solid matrix. , . , I 

The power of cohesion of many plastic clays after 
drying and burning is quite considerable, figures of 600— 
600 lb. per square inch being not uncommon. On the 
other hand, the shrinkage is considerable, and there is a 
great tendenoy for the plastio clay to open in minute 
fissures during burning, especially when the grog is coarse, 
i in. pieces or over. This Assuring makes the briok weak 
and crumbling, and opens it up to the entry of destructive 
gases and slags (Fig. 1). I have found that if the grog be 
sized, as is done with the stone and sand in concrete, the 
density and strength of the bricks oan be greatly i mproved, 
especially if the mass be thoroughly compressed before 
drying and burning. . , , , 

‘In our own work we find th&t with the flint-clay or grog 
crashed through an 8 in. mesh screen we have never been 
troubled with spalling, and the bricks resist the penetration 
of gases, etc., much better than the ooarse-grained masses, 
and resist also the disrupting adhesion of heavy masses of 
inerusting material forming on the lower suriaee of the 
arehes far better. . ' 

As a general rule the non-plaatio flint-clays are con¬ 
siderably more refractory than the plaetie bond-days. 


Moreover, as they are not required to exert any binding 
effect on the mass they oan be calcined before use and their 
fire-shrinkage thereby diminated, or at any rate greatly 
reduced. The bond-day will naturally have considerable 
shrinkage, owing to the amonnt of water it has taken up, 
and, as stated above, it is usually less refraotory than the 
flint. 
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Obviously, then, it is essential to out down the per¬ 
centage of the bond-clay as low as possible when making 
up the briok, but if this is overdone the briok is, naturally, 
weak and orumbling and soon yields to penotration. If 
the bond-day is excessive in amount, high porosity is 
likely to ooour. 

This is where regulation of the size of the grog comes in. 
By sizing tho grog and then mixing the different sizes in 
the proper proportions, wo have the minimuin of s pace 
left to be filled up by the bond-clay, and can got the densest 
and closest mass with the least amount of bond ; as stated 
above, it is very much like mixing concrete. . 

The question of machine-made v. handmade hnckia 
closely tied up with the question of density. I jmfar 
machine-made orioks. They are denser, tram to shape and 
freer from pores than the handmade. A well-made steam- 
pressed briok is, in my opinion, the best type of refractory 
on the market to-day. . 

The shapes that oan be mado by machine are muon more 
limited in varioty than those that can bo made by hand. 
To engineers, who have to design fernaoea, I would say - 
“ Avoid as far as possible oomjuioated shapes. Try tone 
a cubiBt. Use rectangular masses wherever possible, 
and trv to keep one dimension as near to a 4J in. maxi¬ 
mum as the design will permit By doing this you have a 
chance of getting your briok burned hard to the heart, 
whereas, if you have all three dimensions running high, it 
is very difficult to avoid nnderburmng in the middle. 
As long os you keep your shapes simple you can get there 
machine made. It ia not always possible to avoid compli¬ 
cated shapes, but the more you can do it the more chance 
the brick manufacturer has to give you satisfaction. 

At the Chicago meeting of the Amenoan Iron and Stool 
Institute, held on October 24th, 1913, Mr. Horry W. Creft^ 
President of the Harbison-Walker Refractories Co mpany of 
Pittsburg, read a paper on “ The Use and Development of 
Refractories in the Don and Steel Industry, from which 
1 will quote. The paper is an exceedingly interesting one, 
and the claims of machine-made or steam-pressed brmlr 
are done justioe to, but the author atiU seems to have a 
worm place in his heart for the old hairi-made bnofc 

“ Manufacture of fire clap brick.—Handmade. J***-— 
The clays mined and properly selected are broken into 
small lumps, mixed in suitable proportions and gw*'" 
the wet pan to the proper degree of fine ness. Ttomf 
» then moulded Into shape, t empered on a h ot flow, 
repressed, thoroughly dried andbnraed at a te mperatare 
of MOO* to 2 W 0 °Kireaheit. This is the old ha n d m a d e 
proe tm” 

B 2 
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“ This brick is open, porous and well adapted to with* 
stand sudden changes of temperature. Many departures 
from this process have been tried and various machines 
employed in the different stages of manufacture. In 
many oases there has been a speedy return to the hand¬ 
made process, while in others a better brick has been 
developed for certain uses.” 

*• Machine made brick.—In the high-grade brick, the 
most noticeable development in the maohine-made product 
is in the manufacture of blast-furnace brick on a steam or 
other powerful press. The maohine-made brick is denser 
by 7 to 8% than the hand-made one.” 

“ Uses of fire clay brick—Blast furnace. —The intro¬ 
duction of the water-cooled (blast) furnace, with its lining. 
of 12 in. or less, necessitated the use of the highest grade 
of refractories available, and the blast-furnace operator 
and the brick manufacturer co-operated in making a 
brick of more uniform dimensions and of much greator 
density than heretofore, without sacrifice of refractoriness. 
This was accomplished by a mixture of clays giving the 
minimum of shrinkage and by manipulation designed to 
increase their bond to the maximum. The bricks were 
finally made into 12-in. blocks on a steam press. The 
result was a lining that fulfilled the expectations of all 
concerned.” 

“ The furnace in which this lining was put was blown out 
after an eight months 1 run, to make some slight ohanges in 
the shell. The lining had taken on a thin ooat of oarfym 
which, when chipped off, exposed the face of the brick in 
man,' cases with the original skin intact. In making a 
12-in. lining of such groat density, backed by a water- 
cooled jackot, there was naturaly some apprehension as to 
whether it would spall. An examination Bhowcd that no 
spalling occurred. It also resisted the abrasion of the 
stock and channelling blast, and was praotioally imper¬ 
meable to gases. A number of these linings have since 
bee:i installed.” 

“ At present blast-furnace men are calling for the hand¬ 
made and maohine-made linings in about equal numbers. 
The prosent machine-made lining includes as many as 
possible of the good points of the first steam-pressed lining 
referred to, without all of the extra treatment of clays and 
consequent higher cost. In one point apparently the 
machine-mad brick should be superior, and that is in 
furnaco tops. 11 is also possible to make it of moro regular 
and uniform dimensions than by the hand-made process, 
thus insuring hotter bricklaying.” 

“ Hot blast stoves. —In hot blast stoves fire-bricks act 
merely as a thermal resorvoir, yet are Bubject to widely 
varying temperatures, to enormous loads, and in many 
cases to the fluxing action of the flue dust in unwashed 
gases. Again we note development in the use of brick of 
greator density and higher refractoriness, with a decided 
tendenoy to substitute a higher for a lower gradobrick.” 

Mr. Ambrose N. Diehl, Superintendent of Blast Furnaces, 
Carnegie Steel Company, Duqucsne, Pa., disoussed Mr. 
Croft’s paper from the blast-furnaoeman’s point of view, 
and some of his comments are very interesting and much 
to the point. 

u Machine and hand-pressed brick. —There was 
formerly a prevalent opinion that hand-pressing of 
brick was a necessity, and that machine-pressing 
turned out a product which was not so durable. 

This feeling is passing, as the bricks made in 
machines have a better appearance and are truer 
to size, besides equalling if not exceeding the hand- 
pressed ones in durability. A comparison of a 
hand-pressed 9-in. briok with a 9-in. maohine- 
pressed one made from the same material and 
manufactured in the same plant is given below. 

The maohine-pressed brick was superior in shape 
and appearance.” 

“ In examining the relative merits of maohine- 
pressed and hand-pressed flre-briok oertain deter¬ 
minations and simple tests are exhibited. First 



specific gravities were compared. Those for hand- 
pressed briok were found to average 2*01 for five 
samples, and for steam-pressed briok 2*13 for five 


samples. Eight of these bricks were tested for spalling 
when chilled from high temperatures, but none snowed 
any signs of chipping off, either when air oooled, when 
suddemy immersed in water, or when sprayed. One 
specimen of each being tested for absorption of water, it 
was found that each took up 4-12% of its volume or 6 02% 
by weight for the hand-pressed and 5-76% for the steam- 
pressed. By these tosts it appears that the steam-pressed 
brick has a density 6% greater than the hand-pressed 
brick, and that it is just as capable of withstanding sudden 
changes in temperature.” 

” From our experience in handling brick in sheds for 
stook and rehandling for use, reports show a breakage 
loss of 60 % Icbs in the steam-pressed than the hand- 
pressed ones. This is also true regarding breakage in 
transit. Considerable money is thus saved to the con¬ 
sumer and the maker. For some purposes, Buch as 
irregular shapes, hand-made brick will always lie pre¬ 
ferable. The cost of laying the machine-made briok, duo 
to its more perfect Bhape and less breakago in handling, 
will also be a great factor in its favour.” 

(3) Burn.— The question of “ burn ” belongs more to 
the manufacturing part of the subject of refraotories. 
Naturally, the longor the time of burning and the higher 
the temperature, the more expensive tho operation. From 
the consumer’s point of view the burn should bo carried 
far enough to bring out the full strength of the brick, 
and allow^ the fire-shrinkage to tako place thoroughly. 

Thore i*s, however, one point to which I woula like to 
draw attention, and that is the burning of the grog or 
refractory non-plastic flint-clay beforo mixing with the 
plastic clay to form tho brick. By doing this tho fire- 
shrinkage of the flint-clay is eliminated altogether, and 
when severe conditions nave to be withstood it is of 
undoubted advantage to do this. 

The Gorman Association of Firebrick Manufacturers has 
recently conducted a series of tosts which show that tho 
harder tho material to bo usod for grog iB fired, the better 
will be the quality of the finished briok. Lightly fired 
gives great shrinkage in the bricks, 
le relation of dimension to burn has boon referred to 
already. 

(4) Porosity. —The porosity of a brick is usually deter¬ 
mined by drying it, immersing it in water until its weight 
is constant, and re weighing it. The amount of water 
absorbed is a measure of tho porosity of the brick. This 
test, however, unless care is taken to interpret it properly, 
may bo exceedingly misleading. Strictly speaking, there 
is no objection to a brick containing ompty spaces, so far 
as its heat-resisting properties are conoornod. In fact, 
where the object is to retain heat, porosity iB an advantage. 
When, however, the question of resistance to destructive 
gases, vapours and slags is concerned, porosity beoomes of 
importance at once, and in judging a refractory it is neces¬ 
sary to know whether the openings are such as will admit 
these matters to the interior of a brick, or not. 

Fig. 2 showB two bricks which have been immersed in 
a solution of glue, coloured by malachito green, for tho 
same length of time, allowed to dry and broken aoross. 



Flo. 2. 
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In one the glue has barely penetrated be'ow the surface 
and the specimen appears white with a thin green selvage, 
showing somewhat deeper penetration at a few spots. In 
ihe other brick the glue has sunk well into tno brick, 
somewhat irregularly, and its line of entry is in many 
places indicated by fissures stained green. Both these 
Dricka would give a fairly high porosity test by the water 
method, but the behaviour of tne two bricks towards a 
more viscous fluid like the gl o solution, is radically 
distinct. Brick No. 1 is a strongly compressed, well* 
ground, rather fine-grained mass, the spaces in which are 
due simply to the evaporation of the water with which the 
plastic clay was made up and to the shrinkage on burning. 
Brick No. 2 is a coarse, loosely aggregated mass in which 
the percentage of bond-clay is insufficient to fill up the 
spaces between the pieces of grog. In the first case the 
viscous liquid refused to enter the brick; in the latter it 
readily entered the coarser channels within the brick. 

The result of this test agrees excellently with the 
behaviour of the two types in actual service. I shall go 
further into this branch of my subject when speaking of 
penetration. For the present I merely reiterate that all 
porosity tests must be checkod by careful inspection of the 
mass, so that capillary pores which are relatively harmless 
may bo distinguished from coarse openings which allow 
destructive agents to enter tho brick. Tho glue test 
referred to above is a useful indication. 

(5) Resistance to penetration , corrosion, and chemical 
change generally .—The subject of penetration and corrosion 
by gases and slags furnishes a serif* of problems in physical 
chrmislry of a highly interesting order, both from tho 
scientific and technical points of view. Penetration per se 
would bo of little importance if unaccompanied by altera¬ 
tion of the clay. This, however, is very unusual. Almost 
all slags attack fire-clay more or less, and the attack 
proceeds with greater rapidity, if the corrosive influences 
can gain entranco into the interior of the refractory mass, 
than if they arc confined to tho surface. 

In this connection, an item of considerable importance 
is the skin of the.brick. Wien the plastic mass of clay 
and grog is submitted to pressure in the mould, the water 
is forced to the surfaco, carrying with it a little of tho bond- 
clay. As the brick dries this latter is left, on the surface, 
and during the burning it forms a dense layer over the 
brick, whioh formB the first, line of defence. The resistance 
of thiB skin in a well-made brick is remarkable. In our 
work we find that it will block the penetration of oxide of 
zinc in the furnaces so completely that when the incrusta¬ 
tion of this compound which forms on the lower surface 
of the arches is knocked away, or falls off with its own 
weight, tho pattern of the brickwork shows up sharp and 
clear on the surface of the attachment of the mass. In 
poorly made brick, whero the grains of flint-clay proper 
show through the skin, the mass of incrustation takes 
Buch firm hold of the irregular surface that pieces of brick 
are torn away when the mass comes down, and the arch 
is soon destroyed. 

I should consider the absence of a good firm skin suffi¬ 
cient cause for rejecting a brick for our work. On the 
other hand, I should not consider a test for resistance to 
corrosion a fair one, unless it wero carried out on the 
natural surface or skin of the brick. Tests on a fractured 
surface are for our purposes misleading. 

Consider first tho penetration of a brick by a liquid slag, 
supposing that the brick forms part of a furnace lining 
which is heated from within. Tne brick, therefore, will 
become progressively cooler away from the laboratory of 
the furnace. Let us further suppose that the brick is of 
a hard-pressed compact type, presenting only capillary 
openings. The liquid slag will proceed to enter the pores 
of the brick and attack tne clay. As it absorbs tho clay 
matter its freezing point rises until it solidifies, and in 
the case of a fine-grained brick the amount of slag that 
can enter is small and soon saturated. Under these cir¬ 
cumstances a glaze forms on the brick, the slag pene¬ 
trating for a quarter of an inch or so in capillary veinlets. 
The action will then go no further. 

In the case of a brick whioh shows fissures and cracks 
the case is very different. The slag gets in at these 
po sts in considerable quantity, and by the time it has 


saturated itself with the olay it has eaten out a consider 
able hole. Into this more slag oan get, and under such 
circumstances the brick is soon corroded away. 




The photographs 3 and 4 show these two conditions 
well. In the first case the slag has failed to penetrate and 
formB a layer on the surface. In tho second it has sunk 
in and destroyed the surface of the brick. 

These considerations havo led us to a method of testing 
whioh enables us to form a pretty good idea how a given 
brick will resist a specified slag within specified tempera¬ 
ture limits. 

A one-half 9 in. brick is a convenient size to handle, and 
it should bo set up with one edge uppermost, as that is 
the Burfaoe whioh will probably be exposed in the furnace. 
The natural surface of the brick should always be tested 
as explained above. The slag, or slag constituents, should 
be ground to powder and made up into a block about 3 in. 
by 1£ in. by 1 in. with a little starch, and dried. The slag 
block is then laid on the brick and the brick is placed in a 
furnace and brought up to about 100° C. above tne working 
temperature. The slag block melts and flows down over the 
surface of the brick, attacking it on three faces. 

The next two figures (6 and 7) are micro-photographs 
of a good brick before and after the test. The first one 
shows the pores with somewhat rounded contours, 
exaggerated by grinding. The latter shows the pores 
filled with slag. 
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An interesting example of the destructive effect of 
penetration was shown by determination of the melting 
points of certain refractory masses after various periods of 
exposure to a slag. After throe months' service at a tem¬ 
perature of 1250° to 1360' C. it was found that the fusion 
point had fallen from 1700* to 1400* C. and failure came 
soon afterwards. 



Fie. 7. 


Another case is that of a loose-textured brick which 
has been immersed in molten sj>eltor. The mass is com¬ 
pletely impregnated with tho metal aB shown by the photo¬ 
micrograph 8. 



Fig. 8. 

The changes that take place in the substance of a spelter 
retort, due to the action of zinc, constitute, perhapH, one 
of the most remarkable cases of chemical chango in a 
working refractory known, because they take plaoe at 
temperatures below the fusion j>oiiit of tho bodios entering 
into the reaction. 

\yo find that after a spelter retort has been in service 
for some days it changes in colour from a light buff to a 
dark blue with white spots, and becomes a good deal denser. 
These changes are accompanied by a more or less oomplete 
chemical decomposition of the clay substance of the 
retort, the alumina of tho ciav com Inning with zinc oxide 
to form zinc spinel, ZnO.Al 2 0 a . and the silica of the olay 
being liberated in the form of tridymito. 



Fig. o. 

Figure 9 showB a micrograph taken from a slioe of an 
old retort. The large grains are the grog, whioh being 
denser and more resistant than the bond are largely 
unaltered as yet. The granular matter is the zinc spinel, 
which occurs in- grains or minute octahedra, and are seen 
forming fringes around the grog grains, showing that 
their decomposition is in progress. 

In this case we have to deal with an actual charige in 
the chemical composition of the refractory mass from a 
silicate of alumina to a mixture of zino aluminate, or 
spinel, free silica and ab3orbed slag. Fortunately, however, 
this change is not accompanied by any deleterious results 
aB far as the fitness of the retort for its particular purpose 
is conoemed. 
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The longer my acquaintance with refractories beoomes, 
(he more I am oonvmoed of the necessity that exists for 
the study of the relation of the charge to the furnace 
lining. 

The behaviour of alumina in slags is a matter about which 
there is considerable difference of opinion. Mr. G. E. 
Johnson, jun., read a paper at the Cleveland meeting of the 
American Institute of Mining Engineers, in which he 
stated that he had seen a blast-furnace slag containing 
30% of alumina running perfectly freely and giving no 
trouble. The general consensus of opinion, however, is 
that alumina oauses slags to become visoous and difficult to 
tap, quantities as low as 6% being objectionable. This 
latter contention I can endorse from my own experience, 
mentioning also that I have also had experience of a 12% 
Al a O t slag which behaved excellently. Of course part of 
the discrepancy might be explained as being duo to 
•differences of temperature, but this did not seom to be the 
whole of it, so I decided to investigate a little further. 

The method used was to form the lime, silica, and 
alumina, which wore all in powdered form, into a cube, 
with a trace of starch, the cube being formed around a 
spirally twisted Pt-lr wire. The cube was about £ in. 
a side, and was suspended in a crucible in an electric 
furnace provided with a pyrometer couple and the tem¬ 
perature brought up. 

The first sign of fusion is the molting off of the corners 
of the cubo. Shortly afterwards the cube rounds off and 
slips from tho wire. A liquid mobile slag will be run off 
completely like water. A fairly stiff one will flow off 
slowly, leaving a thread drawn out behind it, whilst a very 
stiff one will draw into a pear-shaped mass and be very 
reluctant to leave tbo wire. 
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We experimented with a largo number of mixeB, and 
the results of one set are shown in the accompanying 
table. It will be noticed that with tho metasilicate addi¬ 
tion of A1,0, brings down the molting point and liquefies 
the slag, whilst with the orthosilicate addition of alumina 
raises the molting point and stiffens the slag. This suggests 
a nossiblo explanation for some of the differences of opinion 
referred to above. 

Now, I have frequently heard it statod that heavy 
liming when blowing in a blast furnace tends to prevent 
scouring and cutting away of the lining, and my own 
experience confirms it, whilst the figures in the table 
suggest an explanation. With high lime, as the slag 
attacks the briok, the tendency will bo to form a sticky, 
•difficultly fusible, visoous glaze over the lining, which 
•will collect a defensive covering of small coke, etc., whilst 
with low liming a thin, readily fusible slag will form, and 
scour the lining very efficiently. 

(6) Truth of surface, and dimensions .—The acouraoy of 
•the dimensions and surfaoo of a brick is of great importance 
from the penetration point of view. When brioks are 
warped or untrue to dimension, necessitating wide courses, 
•penetration is liable to occur. The clay grout which is 
used between the brioks is a poor substitute for brick 
■and should be reduoed to a minimum. It is an axiom 
Amounting to a platitude that poor brick-laving, whether 
caused by lack of truth in the brioks themselves, or 
•careless work on the part of tho masons, is as bad for the 
furnace as a poor briok. 

(7) Conductivity .—The factors whioh control the con¬ 
ductivity of refractory masses are getting to be better 
understood and 1 expect soon to see more authentic figures 
f.han any that are available to-day. 


Conductivity appeals to the user in two different ways, 
acoording to whether it is required to retain heat ifiside 
the Bpaoe enclosed by tho brles or transmit heat through 
the brick. In the first ease insulation is aimed at, andtn 
the second case transmission. 

Now, my own experience, and that of several others, 
indicates that a coarse-grained, loose-textured, porous 
mass makes for low conductivity, and a fine-grained, close- 
textured, compact mass, for high conductivity. The 
cheoker work in a blast furnace stove is a oase in point. 
Hore it is desired to absorb heat into the briok as quickly 
and completely as possible and return it to the air in the 
same way, and the tendency to-day is to go over more 
and more to dense and hard-burned briok for this purpose, 
as stated by Mr. Croft in the quotation given. 

When the object is to retain heat, loosely oompaoted 
masses are more effective than olose-textured ones. An 
extreme case of this condition I worked out some time ago, 
The questions at issue were : How many rings of bnck 
would it bo economical to place over a cortain fur na ce 
aroh in order to rotain the heat, and what class of briok 
would be best ? Or, could something more effeotivo than 
briok be used ? We started out with 1 in. thiokness of 
firebrick in three rings. Under the third ring and on top 
of the furnaco aroh four thermo-oouples wore placed at 
different points, and the temperature was noted from 
day to day, until an average figure was obtained for the 
temperature on top of the furnace arch. Then the three 
rings were taken olt and other materials were tried. Even* 
tually wo found the most economical material was boiler 
ashes screened through £ in. mesh : 3$ in. of this kept 
tho top of tho furnace arch as hot as 12 in. of fairly compact 
I firebrick. 

Tho lesson i* fairly obvious, yet it is not unoommon to 
find figures published for the conductivity of firebrick 
without any mention being made of grind, burn, or 
porosity. Under those circumstances it is hardly sur¬ 
prising that tho figures frequently do not cheok. 

In Havard’s book on Refractories and Furnaces the 
author draws attention to the neoessity of knowledge of the 
burn-temperature of a brick in figuring on the conduc¬ 
tivity. On page 280 Havard quotes a table of conductivi¬ 
ties, giving amongst others tho following relative con¬ 
ductivities :— 


Magnesia brick . 


Chromite brick . 


Fire-clay brick . 

. 0-0042 

(’hccker brick . 

. 0-0039 

(5aa-retort brick . 


Milieu brick . 

. 0-0020 


Except for tho statement that the figures selected are 
representative of the ordinary commercial grade of 
refractory materials, we are left in a good deal of doubt 
as to tho nature and history of these samples. 

In a later series we have the following :— 

Magnesia brick (burned at 1050). 0-0068 

„ „ (burned at 1300). 0 0065 

Chromite brick (burned at 1300). 0-0084 

Fire-clay brick (burned at 1060) . 0*0037 

„ (burned at 1300). 0*0050 

Checker brick (burned ). 0-0030 

Silica brick (burned at 1050). 0*0020 

(burned at 1300) . 0*0081 

These figures show considerable variation amongst 
themselves, but in general they show that the temperature 
of burning has a profound influence on the conductivity, 
particularly in fireclay-briok. I believe that compactness 
also plays a strong part. For example, the fire-clay briok 
that was burned at 1050° C. had a porosity of 30*8% of 
volume, and that burned at 1300° of 24*1%. It is a pity 
that bricks of a porosity of less than 10% were not tned,. 
My own results suggest that they would have gone still 
higher. 

This last group of figures is due to Wologdine, and is 
a groat advance on anything preceding them, although 
I think the method used might be improved upon. The 
specimens tested were only 2 in. thick and were exposed 
only on one side to the heat. Under these oiromautanoes 
the heat gradient would be exceedingly steep much more 
bo than under working oonditions. 
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Marshall, in a recent number of “ Mechanical and 
Chemical Engineering,” has challenged Wologdine’s figure 
for silica brick, pointing out that these bricks are burned 
at a temperature considerably over 1300° C., and there¬ 
fore that it is reasonable to suppose that the conductivity 
will be still higher. 

I am strongly inclined to believe that compactness, 
grain, and temperature of burning have more to do with 
the conductivity of a refractory mass than its composition, 
within limits. Fire-clav and magnoaite can be made to 
overlap, and so probably can fire-clay and silica. Under 
these circumstances figures like those first given are of 
little practical value. 

In the discussion of Mr. Croft’s paper Mr. Diehl con¬ 
cluded by saying that “ refractories . . . demand an 
exhaustive and co-operativo study from both the con¬ 
sumer’s end, whore new materials and progressive prac¬ 
tices result in ever-changing demands on the refractory 
materials, and from the manufacturing end, where the 
proper material should bo adjusted to meot the ever- 
changing conditions arising from such progression. By 
a clear understanding of the exact conditions to be met 
and the concerted efforts of both parties, there is no 
question but that the present assumed amortisation 
period can be greatly extended with benefit to all parties 
concerned.” 

I want to emphasise in the strongest possible way this 
need for co-operative Btudy from both the consumer's 
end and the manufacturing end referred to by Mr. Diehl. 
If the manufacturers are to meet successfully the changing 
and increasingly severe conditions that refractories 
have to faco to-day, co-operation on the part of the con¬ 
sumers is essential. When a lining fails, the dead lining 
needs caroful Btudy. Working tomperatures, slags, gases, 
as far as possible evory physical and chemical condition 
to which the bricks aro exposed should bo known, and tho 
manufacturer fully acquainted with what his product 
has got to stand. Wo havo tried to act up to this principle 
and have found that it payB. Tho more of us that play the 
game in this way, tho easier it will bo for us to get what 
we want, and the man who orders “ fire-brick,” and usos 
the contents of the resulting car indiscriminately on 
several different closes of work, will havo himself to blame 
if tho brick fails on some of them. 

I believe that tho interest in the Hubject is growing 
and that the outlook is decidedly hopeful. 

SUBSTITUTES FOR AUTOMOBILE GASOLINE. 

BY GAIL MER8EREAU. 

During the last few yoars the development of tho 
automobile and the greatly increased use of gasoline in 
chemical extraction work, combined with tho partial 
exhaustion of tho crude petroleums rich in gasoline, 
has more than doubled the cost value of this product. 

During the last year or two there has been a groat 
demand for some cheaper substitute for use in tho auto¬ 
mobile engine. Tho publication in the daily papers of 
offers of prizos for a solution of tho problem has spurred 
on inventors to work out many ingenious possible solutions. 

The Diesel type of engine is Ixiing used on some motor 
boats designed for racing and on some trucks, but can 
never find favour in the ordinary passenger automobile. 
This is because of the necessity of preheating the vaporiser. 
The ordinary user of the automobile will never take the 
trouble in order to save a few oents on his fuel. 

Denatured alcohol can be used readily. It is clean, not 
•o dangerous as gasoline, and will give three-fourths 
as much mileage as gasoline per gallon (and sometimes 
better); but it costs much more than gasoline and it 
hardly seems probable that the price will decrease greatly 
in the future. 

Kerosene has been used and is being used more and more 
in heavy trucking. In order to use it in the ordinary 
motor it is simply necessary to heat the carburettor 
by means of the exhaust gases. The motor must be 
started with gasoline or alcohol There is no difficulty 
in this, as it is easy to attach a small supplementary tank. 

The great drawback to the use of kerosene is its pro¬ 
duction of polymerised products in the oylinder and the 


formation of coke and lampblack from these products. 
This polymerisation reaction takes place apparently 
only in the larger globules of the kerosene which enter 
the oylinder. The outside layer of oil is partially oxydised, 
with the formation of high boiling polymers. These 
then condense on the relatively cool sides of the oylindgtt 
Further explosions in the cylinder oxidise and hum an 
more and more of the hydrogen atoms until the mOWrial 
becomes nearly pure carbon. 

Alcohol, injected into the cylinders, while still hot, 
at the end of the day’s work, will clean out the greater 
proportion of these troublesome products. This is too 
much trouble for the ordinary automobile owner. 

To obviate the difficulties above mentioned, namely, 
the preheating of the carburettor and the production of 
coke and lampblack, a groat many mixtures have been 
proposed. 

All kinds of low boiling point constituents have been 
addod, so that the carburettor nood not bo preheated, 
and all kinds of oxygen containing materials have been 
added to prevent the dehydrogonation and polymerisa¬ 
tion of tho molocule. 

Many mixtures of kerosone with acetone, other ketones, 
alcohol, casing-head gasolene, methyl and ethyl ether, 
etc., havo boon proposed and tried. Many of these 
mixtures work very well, but the average ownor wants 
I a fuel that can be purchased at any point on his travels. 

I Such mixtures would usually be found only at tho larger 
towns. 

The Southey carburettor* or rather “ gasifier ” seems 
; to work very satisfactorily. In this apparatus the 
; kerosone is sprayed into a chamber, whore the spray comes 
1 into contact with a small amount of air. A partial 
I combustion takes place, juBt enough air being admitted 
; to cause sufficient combustion to furnish tho heat noccssary 
| to gasify the oil. ThiB combustion is started by a spark, 
but after a minute or two tho spark may be cut off. The 
I chamber is so arranged that the largo globule* of oil 
i from tho spray drop to the bottom and are returned 
| to tho main tank. 

! Tho apparatus works very well in practice. It gives 
i practically no trouble from coking or tho formation 
| of ovil-smelling products of partial combustion. Korosene 
of very much tho samo composition can bo bought all 
j over the world. This certainly seems to be a ready 
I solution of the problem. 

1 Many mothodsf for the manufacture of gasoline from 
| hoavy oils have boon proposed and quite a number 
patented. Tho principle on which most of these work 
: is the distillation of the heavy oil under pressure. The 
first lota of these gasolines to reach tho New York market 
a yoar or so ago, wore Btraw-coloured, ill-smolling oils. 

I They had been distilled carelessly and contained con¬ 
siderable projKirtions of very hoavv oilB, but during tho 
last few months the quality has been much improved, 
j These gasolines made by high pressure distillation are 
now being manufactured on a very large scale in this 
j oountry, but the price is maintained very close to that 
of the natural jietroleum product. 


THE THEORETICAL PROBLEMS INVOLVED IN 
THE CRACKING OF OILS. 

BY WALTER F. RITTMAN. 

Until recently it has been oommon to consider the 
so-callod tar and petroleum oils as two separate and 
distinct materials. The present conceptions of organic 
ohemistry, however, avoid any sharp differentiations, 
such as those between the methane and benzene series. 
Instead, all hydrocarbons are considered together, and 
indicated as differing only in their hydrogen oontent. 
The latter classification is more fortunate beoause in tho 
course of a dozen petroleums from different fields nearly 
all the various hydrocarbon series are represented. Many 
petroleums contain considerable percentages of the same 
constituents that are found in ou or water gas tar. In 

• Southey, Kng. Pat. 27,612, Deo. ft, 1911. 

_ t For example, Barton, V.8. Pat. 1,049,667, Jan. 7, IBIS; 
Mh>, Bag. JM. km, Jus. 29.1912. 
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fact, it ii possible to find two petroleums which differ as 
muoh in composition as oertam petroleums differ from 
so-called tar. 

In dealing with the technical use of petroloum it can 
be said that we already know something about its end 
M^nroducts; it at least appears that we know more about 
mb end products than we do about the application of 
the most favourable conditions for obtaining maximum 
yields of the desired end products. It is known that 
valuable gasoline and illuminating gas can bo obtainod 
by cracking petroleum. What we want to know is how 
to increase the yields of gasoline or illuminating gas from 
a given amount of oil. It is questionable how much 
increase oan be obtained by the perfection of the well- 
known methods now in use. Radical increases oan result 
only from the application of radical scientific principles. 

In the production of petroloum end products practically 
all the variables of chemical reactions are involved. 
While this fact complicates the problem, it makoB the 
field of research more fertile and greatly enlarges its 
possibilities. We are dealing with chemistry involving 
Doth liquids and gases, and with all tho physical and 
chemical principles which apply to both of them. 
Mechanism of reaction, duration of temperature, contact 
surface, catalysis, temporature, pressure, and concentration 
conditions are all vitally important in tho cracking of oils, 
They are all interesting, but in the time allotted me 1 shall 
deal with only the last three : temperature, pressure, and 
concentration. 

The information that endothermic reactions work 
better at high temjicratures whilo exothermic reactions 
work better at low temperatures is important, but this 
information does not become fully valuable until we 
regard as well tho chemical equilibria between tho 
various reacting constituents. The subject of chemical 
equilibrium is studied by practically all undergraduates, 
but its application to industrial problems, despite its 
value wherovor applied, is still limited. There are very 
few experimental -data dealing with equilibria between 
hydrocarbon vajwurs and gases ; tho principles affecting 
equilibria in fields which do not involve hydrocarbons 
are well known, however. There is no roason why these 
same principles should not bo applied directly to hydro¬ 
carbons. Doing so leads to theoretical conclusions which 
suggest experimental research. Application of the 
principles indicates that the entire problem of cracking oils 
revolves about tho equilibrium or kinetic conception of 
reaction. 

It has been experimentally determined that when 
hydrogen iodide (HI) is heated, there is a definite per¬ 
centage of decomposition to H 2 and I 2 , dependent upon 
the temperature of the system. Only at extremes of 
temperature do the equilibrium conditions carry the 
reaction completely in one direction. As the temperature 
is increased the percentage of decomposition increases. 
Equilibrium conditions prevail when the square of tho 
partial pressure of HI, divided by the product of the 
partial pressures of H 2 and I 2 , equals a constant. 

The equilibrium relationships for hydrocarbon reactions 
have not been determined, but because of tho validity of 
the equilibrium principles and the reversible nature of 
all chemical reactions investigated, we arc reasonably safe 
in applying the same principles and reasonings to hydro¬ 
carbon reactions. The equilibrium considerations are 
important whatever end it is desired to roach, whethor 
illuminating gas, gasoline, or some other products are the 
ones being sought. In some cases it will be found desir¬ 
able to permit the reaction to reach an equilibrium at a 
relatively high temperature, whereas in other equally 
important hydrocarbon reactions the equilibrium of this 
hign temperature would be destructive. In either case 
the equilibrium equation would serve as an indication of 
the degree of success that might be expected, as well as of 
the direction the reaction would take. Unfortunately 
practically none of the numerical values of the equilibrium 
constants for hydrocarbon reactions have been experi¬ 
mentally determined. 

The application of thermodynamic equilibria to 
hydrocarbons oan be illustrated by one or two simple 


examples. Let us consider the following reactions and 
their oonstants (which are approximate) 


C.EU^C.H.+ZH 


F'M K»«o 

0 0027 1-28 

0 x 10** 1-2x10“ 

0 0000001 0-0004 


Any number of others might be taken. Important 
mathematical expressions which give approximations for 
the values of these equilibrium constants lor hydrooarbons 
oan bo found in works on thermodynamics and physioal 
chemistry.* . As soon as more of them are known wo shall 
have a bottor understanding of temperature condi¬ 
tions as related to other conditions in oil crooking pro¬ 
cesses. 

The application of different pressures in the sphere of 
reaction of tho cracking procoss has been limited. Numerous 
patents and articles can be found indicating tho ubo of 
increased pressure in the production of gasoline and 
illuminating gas. It has long boon known that lubrioating 
oils can be recovered more efficiently by distillation under 
partial vacuum. The distillation of aniline under 
diminished pressure through tho use of stoam is common 
laboratory practice. In such cases, howevor, the object 
of the process is not to crack an oil, but to avoid cracking 
it. So far, the effect of greatly diminished pressure on 
oil cracking processes is pract cally uncovered. For a 
detailed consideration of this aspect of oil cracking see the 
articles on “Thermal Reactions in Carburetting Water 
Gas,” by Whitaker and Rittman, Jour. Ind. and Eng. 
Chem., Vol. 6, pp. 383 and 472. To show the effect of 
varying tho pressure when cracking an oil, consider the 
general reaction, A 2B, where equilibrium exists when 
KA—B®. This equilibrium constant is identical with the 
ones referred to under temperature, and deals with the 
relative partial pressures at equilibrium under differing 
conditions of pressure. For numorioal illustration assume 
the value of K to be equal to 1. From this one finds for 
partial pressures, when A =^100, B=10, or when A=0-01, 
B—0-1. In tho first case the partial pressure of A is ten 
times os great as that of B ; in tho second case the partial 
pressure of A is only one-tenth as large as tho partial 
pressure of B. In other words, by simply changing the 
total pressure on the system and keeping all other condi¬ 
tions constant, tho ratio of A to B for tho pressures shown 
has been divided by 100. This chango can also be 
observed by plotting tho parabola, B a =KA, where A and 
B are variables. From this it becomes evident that 
diminished pressure increases dissociation or decomposition 
to the gaseous state, whereas increased pressure decreases 
dissociation. Tho manufacture of gas under diminished 
pressure, as reported in tho above-mentioned articles, 
illustrates the former; the presont methods of manufac¬ 
turing gasoline from heavy oils by heating them under 
increased pressure illustrates the latter. 

In dealing with tho influence of concentration changes 
we are applying one of the common laws of physical 
chemistry, in the dissociation of HI by heat according 
to equation, 2Hl^H,-f-Ij, pH a P r, 

K=" p 3 t it is a well-known 
fact that less of tho HI will dissociate in an atmo¬ 
sphere of H a or 1 3 than in an atmosphere of nitrogen or 
any other inert gas. This can be observed from a mathe¬ 
matical consideration of equilibrium conditions, purely 
aside from tho chemistry involved. Since tho value of K 
does not change at any given temperature, if the partial 
pressure of H t is increased, the partial pressure of I, 
necessarily decreases unless tho partial pressure of HI is 
increased simultaneously. Assume that the H t of the 
example cited were in excess to the extent that 60%, 
instead of 10%, of the resultant mixture were hydrogen; 
what, in this case, would be the partial pressures of HI and 
I t , assuming the total pressure to be equal to 1 atmosphere f 
0-6=partial pressure H„ x=partial pressure HI, 0-6—x=* 
partial pressure I r 

PHjPij = (0*6) (0*5—X) 

K °-^r ooiM- —x*— 

* Neraat, Theoretical Chemistry (seventh edition). Jellinek 
PhysUuUiache Chemle der Qaaroaktkmen Baekur Therm ocbemie 
und Thermodynamlk. Morgan, The Elements of Physical Chemistry. 
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Solving X-0-402 HI, 0*5—X-0008 I,, 0*5 H t . 49 2% ] 
HI, 0-8%I t , 60-0% H s . Thus, by having a large excess 
of hydrogen it is possible to eliminate, pracfcioaily, the 
•unoombined iodine. Or looking at the problem in another 
way, it is observed that almost none of the HI is dis¬ 
sociated, because of the excess of one of the end products 
of decomposition. In cracking oil hydrogen and methane 
are always among tho end products. 

Drawing an analogy one would expect that craoking 
petroleum in the presence of an end product, such as 
hydrogen, would lessen oil decomposition; in ordinary 
practice some oil decomposition is necessary to produoe tho 
hydrogen and other gases required by the equilibrium at 
that temperature. This decomposition might bo avoidod 
by the addition of tho necessary hydrogen or other gases 
from an outside sourco. In experiments carried out in 
the laboratory it was found that when oil is cracked in 
the presence of an excess of hydrogen, not only does none 
of the hydrogen of tho oil split oil, but a considerable part 
of the added hydrogen actually enters into combination. 
This means that it is not necessary to generate new 
gaseous end products at the exponso of more valuablo 
hydrocarbons. 

In conclusion it appears that through tho application of 
physical chomioal principles to tho cracking of oil, a bettor 
control of and greater flexibility in tho resultant end 
products can be oxpected. 


Scottish Section. 


Meeting held at Glasgow on Tuesday, 21 9t April, 1914. 

DR. THOMAS EWAN IN THE CHAIR. 


DETERMINATION OF NITROGEN IN GUNCOTTON 
BY MEANS OF THE NITROMETER. 

BY K. O. BECKETT, PII.D. 

On account of its simplicity, convenience, and speed. 
Lunge’s method of determining nitrogen in nitrocellulose 
is now in general use throughout tho world. In this 
method the nitrocellulose is shaken up with mercury ami 
sulphuric acid in a nitrometer and the nitric oxide gas, 
which is formed by reduction of the nitrates and nitrites, 
is measured. 

During tho past ten years, several articles dealing with 
.this subject have appeared, which might arouse scepticism 


as to the analytical value of the reaulta obtained. Thai 
Newtield and Mat* (J. Amer. Cheat. Boo., 1906, 88, 877), 
Berl and Smith (Ber. 1907, 40, 903), Poppenbefg and 
Stephan (Z. gea. Sohiees u. Sprengstoffw., 1909, 4 , 350), 
Bed and Jurrieaen (Z. angew. Chem., 1910, 83, 241), and 
Marqueyrol and Florontin (Bull. Soc. Chim. Franoe, 1911, 
9, 231) mention instances in which slight modification* of 
the method have led to the detection of considerable 
impurities in the nitrio oxide evolvod. Now, the aoouraoy 
of tho method depends upon the truth of the assumptions 
that the gas evolved is pure nitrio oxide and that 
nitric acid nitrogen is in the form of nitric oxide. The 
following research was therefore carried out to ascertain the 
reliability of the method for gunootton by analysis of tho 
gas evolved and of the residual sulphuric acid. 

Besides the ordinary nitrometer method as recommended 
In- Lunge, a modification has uIbo been in use, whioh, 
according to some chemists gives results which differ 
from those given by the original method by as muchas 
0-25 in the percentage of nitrogen found. Although it 
was known that these differences exist, it was not known 
which method gives the truer result. 

In tho original mothod, subsequently reforred to as 
Method A, the guncotton is shaken up with sulphuric aoid 
and morcury without the addition of water. In the 
modified method- Method B—one c.e. of water is added 
to the 15 c.e. of sulphuric acid and guncotton just before 
the mixture is shaken. 

Mails of procedure .—Dry guncotton was sifted and 
mixed and 0-53 grin, was placed in each of six small 
weighing bottles. These were placed open in a stoam 
bath for two hours, then closed and kept in a dcsicoator 
over calcium chloride. 

For each determination, one of the bottles was placod 
in the balanco oasu for about 20 minutes and woighed 
accurately and the guncotton shaken into tho cup of the 
nitrometer. The empty weighing bottle was placod in the 
balanoo case for 10 minutes and weighed. The guncotton 
was washed down into the nitrometer with successive 
quantities of 5, 2J, 2*. and 5 c.e. ot 96-5% sulphuric acid 
(made liv dilution from 9fi-2% pure acid). In thedoter- 
mmatioiis by Mothod JB, one c.e. of water was added at 
this point, before shaking ; in Method A, the shaking was 
proceeded with without the addition of water. In both 
methods the nitrometer was shaken for 3 minutes, and 
1 then shaken again for one minute after allowing tho 
mercury glubules to settle. The pressure of tho gas was 
reduced to slightly lieiow atmospheric pressure and the 
nitrometer allowed to stand for j of an hour in this 


Results :— 




Method A. 




! 

Weight of | 
guncotton i 
grm. 

j 



1 


GiU residue. 

Sulphuric acid residue. 

Gas c.c. 

i 

i 

Temp. -0. 

Press, m.ra. N 

•uncorrected 

i i 

i 

CO, 4-CO c.c. j 

N, c.c. 

Ammonia found 

c.c. 

N calculd. as c.c. 
NO. 

0-520* 

0-5106 

0-5071 

116-83 

114-7 

113-35 

20-75 

15-:} i 
15-3 ! 

759-0 

754 0 
748-35 

1304 

13*05 

1804 

0 27 

0-26 

0-20 

0-03 

0-05 

0-00 

3 2 N/100 

3-0 N/100 

0 70 

0 79 


1 

Moan 

18045 

0 24 

0*03 

3.4 N/100 

075 

" U neorreetdd 

•• means tliat neither the impurities la tlw nitric oxide uor the nitrogen iu the sulphuric acid residue are taken into account. 

Method B. 

Weight of 
guncotton 
grm. 





Gas residue. 

Sulphuric acid residue. 

Gas c.c. 

Temp. *C. 

Press, m.m. 

% N 

unoorrected 

CO,+CO c.c. 

K, c.c. 

Ammonia found 
; c.c. 

N calculd, M C.c. 
NO. 

0-518ft 
0-6167 
05133 

116*25 

119*16 

116*8 

17-7 

1086 

10*95 

755-25 

752-0 

749-75 

13-11 

13-11 

13-11 

0 5 

0 4 

04 

0-0 

0*55 

0-0 

1 

1 8-5 N/100 

j 3-0 N/100 

077 

0-79 



Me** 

1311 

0-43 

0*58 

3-5 N/W0 

0-7* 
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condition in order to give the nitric oxide every ohance of 
escaping from the sulphuric acid. The gas was then 
transferred to a second nitrometer—the measuring nitro¬ 
meter—where it was allowed to remain for a quarter of 
an hour before being measured. This measuring nitro¬ 
meter was surrounded by a water jaoket, and had a water 
pressure gauge for determining accurately when the gas 
inside the nitrometer was at atmoapherio pressure. The 
sulphuric acid residue was at the same time removed 
■from the first nitrometer—the shaking nitrometer—trans¬ 
ferred to a Kjoldahl flask, and the nitrogen determined 
by Kjeldahl’s method as described below. 

Analysis of the nitric oxide .—After the nitric oxide had 
been measured, it was shaken with 20—30 o.c. of con¬ 
centrated ferrous sulphate solution. The gas residue was 
then transferred to a small gas burette whore it was 
successively treated with ferrous sulphate, potassium 
hydroxide, ammoniaoal cuprous chloride, in order to 
•determine the carbon dioxide, carbon monoxide and 
nitrogen. After it, had been found that very little carbon 
dioxide—at the most 0*03 c.e.—was in the residue, the 
treatment with potassium hydroxide was discontinued and 
the carbon monoxide and carbon dioxide determined 
•together by absorption in ammoniaoal cuprous chloride. 

Estimation of nitrogen in the sulphuric acid residues .—The 
sulphuric acid from the nitrometer determination was 
placed in a stoppered separating funnel, treated with 5 c.c. 
of a 1% solution of potassium permanganate in sulphuric 
acid to oxidise all the nitric oxide to nitric acid and then 
2 grins, of aalicylic acid was added. The stopper was 
then inserted and the acids mixed. After standing for 
half an hour, the mixture was allowed to flow into a round- 
bottomed Jena flask and the funnel washed with 20 c.c. 
of sulphuric aoid. The mixture was then slightly warmed 
to nitrate the salicylic acid as far as possiblo, cooled and 
2 grmH. of zinc dust added gradually. The mixture was 
allowed to stand for half an hour, heated over a small 
flame till all the zinc was dissolved and then boiled vigor¬ 
ously for 15 minutes ; 15 grms. of sodium sulphate was 
then added and the solution boiled until colourless. The 
Ammonia was determined in the usual way. The method 
was tested with a synthetic solution of concentrated nitric 
acid in concentrated sulphuric acid and found to yield 
the following results ;—0*947, 0-947, 0-948% of nitrogen 
instead of 0*956%. 

The difference, 0-065%, between the percentage of 
nitrogen by these two methods was smaller than was 
-expected, for chemists hod in former years obtained 
results differing by as much as 0*25%. The following 
attempts wero therefore made to account for the 
-discrepancy. 

Effect of stronger sulphuric acid .—It was thought possible 
that greator differences might !>e obtained if sulphuric acid 
of a higher concentration wen* used. The following experi¬ 
ments were therefore carried out by Method B with the 
same guncotton, 9-1*2% acid being used *.— 


Weight of 

Guncotton ; 
gnu. 

1 

' 

Gas c.c. ;Tem|i. * C. 

Press. m.m. 

%N. 

uneorreeted. 

0*613’ 

0-5101 

115-5 ! »|-3J 

114-05 i 10-2 

1 

762-15 

765-0 

13*14 

13-2 


1 

L _ 1 . J 

Mean 

13-13 


It will thus be seen that the employment of higher 
•concentrations of acid produces practically no increase in 
the quantity of gas evolved, due to the addition of water. 

Effect of using warm mercury .—An experiment was 
carried out by Method B with the mercury in the nitro¬ 
meter heated to 25° or 30* C., but the result 13-10% N did 
■not differ from the others obtained by the same method. 
"The heat evolved on the addition of 1 c.c. of water to 
15 o.c. of concentrated sulphuric acid is evidently so great 
"that it is not appreciably increased by warming the 
mercury. 

Equalisation of temperatures inside and outside nitro - 
***•&.—It wu also thought that the equalisation of 


temperature between the gas inside- the ordinary non- 
jaoketed nitrometer and tne atmosphere of the room 
may not take place within the time recommended lor the 
purpose in the method. The greater heat oaused by the 
addition of the ono c.o. of water in Method B might then 
i account for the differences between the above results and 
those obtained by other chemists. 

A dummy nitrometer with a thermometer inside was 
i heated in a steam bath, taken out and allowed to cool in 
i the room. The temperatures inside and outside the nitro¬ 
meter were observed every 5 minutes. 


* —Min. 

Temp, inside. 

j Temp, outside. , 

Difference. 

0 

| .-MM) 

15 7 

20-3 


I 23 0 

15-8 

7*2 

10 

i 18-8 

15 -.> 

3 3 

15 

! 17-4 

16*0 

14 

2o 

17 0 

16-0 

10 


16-8 

15 0 

1*2 

30 

| lfl-6 

15-0 

10 


| These results show that after twenty minutes, it is 
unlikely that a difference of temperature greater than 1° C. 

; would exist between the inside and the outside of the 
nitrometer, and a difference of l J C. would account for a 
difference in the results of only 0-03, making altogether 
a difference of 0-09 to 0*12 in the percentage of nitrogen 
found by the two methods. 

Thus, all attempts to obtain or account for greater differ- 
; encos than those described above failed, and the only 
possible explanation left was that the sulphuric acid used 
in this research was different in purity from that used 
previously. 

Cause of difference in the. results by the two methods .—It 
will lie noticed that the difference of 0-065% between the 
two methods is unaccounted for by the analysis of the gas 
and of the residual sulphuric acid. The amount of nitrogen 
left in the sulphuric aoid showed no difference whatsoever 
and it surely would have done so, had the difference of 
0-065% been caused by a greater evolution of nitric oxide. 
It may therefore, be assumed that the difference was 
entirely caused by impurities in the gas. The results 
obtained, however, accounted for a difference of only 
0-2 c.c., which was observed in the quantity of CO, the 
nitrogen being the same in both methods, whereas, the 
difference of 0-065% demands a difference of about 0*0 o.o. 

It must be remombered that in analysing the nitric 
oxide, it had been shaken up with 20—30 c.o. of concen¬ 
trated ferrous sulphate solution, this quantity being 
necessary for the absorption of over 100 c.o. of nitric 
oxide. Such a quantity of liquid is liable to absorb not 
1 only all the carbon dioxide and sulphur dioxide contained 
| in the nitric oxide, but also some of the carbon monoxide 
which is soluble in water to the extent of 2*3% at 20° C. 
It scorned, therefore, desirable to ro-detormine the oarbon 
monoxide, carbon dioxide and sulphur dioxide by a method 
j in which the use of large volumes of the absorbents were 
i avoided. 

| As the ferrous sulphate solution had been made with 
ordinary distilled water, which had been for some time in 
contact with the air and, as the solubility of nitrogen is 
only about 1*5% in water and 0-6% in salt solution, it is 
probable that the figure obtained for the nitrogen content 
was not far from the truth. No attempt was therefore 
made to repeat the determination of the nitrogen. 

Improved method of determining the impurities in the 
nitric oxide.—In the following experiments, the nitric 
1 oxide, after it had been measured was passed back into 
the first nitrometer, where it was allowed to remain in 
contact with 1 c.c. potassium hydroxide solution for about 
i 10—15 minutes, after which it was passed into the measur¬ 
ing nitrometer and measured. The reduction in volume gave 
; the quantity of S0,-f CO, in the gas. If the potassium 
hydroxide solution contained dissolved air, that air would 
i combine with the NO to form NO, which would then be 
absorbed by the potassium hydroxide. The amount of 
j this absorption was determined by treating the nitric oxide 
1 which had been freed from CO, and SO, with a fresh o.c. 

I of the same potassium hydroxide solution and allowing it 






630 


BECKETT—DETERMINATION OF NITROGEN IN GUNCOTTON. 


[June 30,1314. 


to remain in contact for 10 minutes as in the actual 
determination of CO, and SO,. This absorption of NO 
caused by dissolved air was 0*12 c.c. It was subtracted 
from the contraction in the actual determination of the 

CO.+80,. 

After the nitric oxide had been freed from CO, and SO„ 
oxygen was added and the nitrogen peroxide formed was 
absorbed by 1 c.c. of potassium hydroxide. Care was 
taken not to add an excess of oxygen. The gas residue of 
6—10 c.c. was then passed into a gas burette, where it was 
treated with a few c.c. of ferrous sulphate solution until 
free from nitric oxide, measured, treated with ammoniacai 
cuprous chloride then with dilute hydrochloric acid and 
measurod again. The contraction was taken as CO. 


Method A. 


Weight of 
guncottou 

Vol. of 
gap 

Temp. 

Press. 

%N un- 
corrccted. 

co.+so* 

CO 

grm. 

c.c. 

0 O. 

mm. 


c.c. 

c.o. 

0*5045 

111*7 

17-2 

760-57 

18*04 

0*4 

0-25 

0*5000 

114-9 

18-5 

748-8 

13*01 

0*45 

— 

0*5007 

114-85 

18-2 

740*02 

13*04 

0-45 

0-35 


, 

Mean 

13*03 

0-« 

0-30 



Method B. 


• 

Weight of 

Vol. of 



%N lin- 



guncotton. 

gas 

Temp. 

Press. 

corrected. 

(!Oj+ SO* 

CO 

grm. . 

c.c. 

•0* 

mm. 


c.c. 

c.c. 

0*5081 

114*55 

16*1 

744*3 

13*09 

— 

— 

0-5154 

117*45 

18-2 

744-2 

13*00 

0 55 1 

0-65 

0 5117* 

11515 

1805 

754 1 

13*105 

0-7 

0-7 




Mean 

13-095 

06 

0-95 


♦ Mercury warmed to 25°—30° C. 


The total quantity of non-nitrogenous gases, that is of j 
00,4 80,400 found in the nitric oxide in Method A was 
0-73 c.c., whereas in Method B it was 1*25 c.c. The 
difference, 0*52 c.c., is equivalent to 0 06% in the result for 
the nitrogen in the guncotton. Thus, the slightly higher 
values found by Method B were accounted for by an j 
increase in the quantity of CO„ SO a and CO present in the I 
nitric oxide. The increased evolution of these byo-pro- 
ducts was entirely due to the heat produced by the mixing 
of the sulphuric acid with water, for when the acid and 
water was mixed and cooled before the experiment, no j 
difference could be observed between the results by the j 
two methods, as the following comparative cxi>criments I 


show:— 

Method A. 



Weight cf 
guncotton 

Vol. of Gas 

i 

Temp. | 

Press. 

S%. 

gm. 

0-5146 

c.c. 

113-85 

°c. i 

17*3 

nun.. 

760-6 

; 13-03 


Method B. 

(15 c.c. 96*5% acid mixed with 1 c.c. water and cooled before 
experiment). 


Weight of 
guncotton 

Vol. of Gas. 

• 

Temp. 

rrtSB. 

N%. 

grm. 

c.c. 

•c. 

mm. 

13-035 

0-5180 

llt-85 

17*1 

760-22 



The correctness of the results by Method A.—The above 
experiments show that the 115 c.c. gas evolved from 0*51 
grm. guncotton contained 0*73 c.c. non-nitrogenous gas, 
0*6 c.c. of nitrogen and that the sulphurio acid residue 
contained nitrogen equivalent to 0*75 c.c. of nitric oxide. 


Thus, the error involved by measuring 0*73 c.c. of 
CO, 4CO480, was neutralised by the nitrogen equivalent 
to 0*75 c.c. NO left in the sulphuric acid. 

The 0*6 c.c. nitrogen in the nitric oxide was partly 
derived from the sulpnuric acid used, which was found to 
contain 2*5% by volume of nitrogen gas besides about 
0*5% by volume of oxygon gas. Thus, the 15 c.c. of 
sulphuric acid used for one determination contained 0*4 c.c. 
of nitrogen. The sulphuric acid after a determination was 
found to contain only 0*05 c.c. of nitrogen gas, showing 
that 0*35 c.c. of the *0*6 c.c. nitrogen in the nitric oxide 
had been dorived from the sulphuric acid. The rest of 
the nitrogen, 0*25 c.c., was probably produced by reduction 
from the nitric oxide as shown by Marquevrol (Bull. Soc. 
Chim. Franco, 1911, 9, 231). Now, 0*25 c.c. nitrogon or 
nitrous oxide is equivalent to 0*5 c.c. nitric oxide, and 
therefore, in this oaso also, the two errors practically 
neutralised one another. 

Thus, the errors in the determination of nitrogen by 
Method A balanced one another and the results may be 
taken as correct. 

Solubility of nitrogen in sulphuric acid. —No figures having 
been found in the literature for the solubility of nitrogen 
m sulphuric acid, it was thought advisable to ascertain 
whether the 15 c.c. of sulphuric acid could contain more 
than 0*4 c.c. of nitrogen to be subsequently evolved during 
the decomposition of the gunootton. A quantity of the 
90*5% sulphurio acid set aptrt for the doterminat ons was 
therefore placed in the bottom < f a glass-stoppered bottle 
and shaken for about 6 to 7 hours. After it had been 
allowed to stand for about 5 days, the 96*5% sulphuric 
acid, which )t could now be sa ci had been brought into 
equilibrium with the air, was found to contain only 0*22 c.c. 
of nitrogon per 15 c.c. acid, that is, little more than half 
the quantity it contained before being shaken. 

The original 98*2% acid from whicn the 9(5*5% acid was 
made, was found to contain 0*42 c.c. nitrogen per 15 c.c. 
acid—a quantity slightly greater than that found in tho 
unshaken 96*5% acid. Thus, it would appear that the 
96*5% sulphuric acid has a smaller solubility for nitrogen 
than the stronger acid, and, hence, was supersaturated 
with this gas, which was partly givon off again when the 
acid was agitated. These results prove, however, that 
there is no probability of the 96*5% sulphuric acid con¬ 
taining appreciably more nitrogen gas than it was found 
to contain above. 

The nitrogen tn the sulphuric acid residues. —An attempt 
was also mode to ascertain in what form the nitrogen is 
left behind in the residual sulphuric acid. Only a trace of 
ammonia could be found and the dissolved gases contained 
hosidos carbon monoxide and carbon dioxide 0-25 C.C. of 
nitric oxide and 0-05 c.c. of nitrogen. 

On distilling the sulphuric acid residue left after the 
determination of dissolved gases with ferrous sulphate 
solution and sodium chloride, 0*2 c.c. of nitric oxide was 
further obtained, which may be said to have been dorived 
from undecomposed organic nitrate or nitr.te. 

The cotton used for the manufacture of guncotton was 
found by Kjeldahl’s method to contain 0012 and 0*014% 
of nitrogen. This nitrogon in 0*51 grm. of guncotton is 
equivalent to 0*05 c.c. nitric oxide and is probably present 
in the cotton as albuminoid ammonia. Thus, of the 
nitrogen present in the residual sulphuric acid, which by 
Kjeldahl’s method was found to be equivalent to 0*75 c.c. 
nitric oxide, nitrogen equal to 0*25 c.c. nitric oxide is still 
unaccounted for. The determination of the dissolved 
nitric oxide was conducted with all care, but some 
authorities declare that it is impossible to removo the last 
traces of the gas from watery solutions by boiling, and 
hence tho values obtained for tho dissolved nitric oxide 
gas and undecomposed nitrate may bo somewhat low. 
Thus, according to Lunge, the volume of the dissolved 
nitric oxide in 16 c.c. of sulphuric acid should be 0*33 O.C., 
which is rather higher than the value found above. 

Summary .—As far as could be ascertained from an exam¬ 
ination of the gas evolved, of the residual sulphuric acid 
and of the sulphuric acid used, the ordinary nitrometer 
method (Method A), of determining nitrogen in gunootton 
gives correct results. 

The 111—115 c. 0 . of nitric oxide evolved by this method 
from 0*51 grm of gunootton contains about 0*4 c.o. of 
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carbon dioxide + »ulphur dioxide, 0 3 c.o. carbon monoxide 
and 0-6 o.o. ot nitrogen. The reeidual salphnrio aoid was 
found to contain nitrogen equivalent to 0-76 o.o. nitrio 
oxide. 

The 15 o.c. of 96-5% sulphuric aoid used oontained about 
0 4 o.o. of nitrogen gas, of whioh 0'35 o.o. was evolved 
during the determination of nitrogen in gunootton. 

The errors produoed by those impurities balance one 
another, so that if the gas evolved is supposed to be pure 
nitrio oxide and to contain all and only the nitrogen in the 
guncotton, correct results are obtained. 


The method in which 1 o.o. ot water is added gives 
slightly higher results than the above method, the increase 
in the volume of the gas evolved being oaused by the 
presence of a larger quantity of carbon dioxide + carbon 
monoxide + sulphur dioxide in the nitrio oxide. The 
greater quantity of these gases is oaused solely by the heat 
evolved on adding one c.o. of water to 15 o.c. of sulphuiio 
acid and is not due to the use of more dilute acid. 

I wish to express mv indebtedness to Colonel Sir 
Frederio L. Nathan and Messrs. Nobel's Explosives Coy. 
for permission to publish this paper. 
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Drying grain and other fine materials ; Apparatus for -. 

&oc. de Constructions M^caniques d’Alais, Franco. 
Eng. Pat. 9489, April 22, 1913. Under Int. Conv», 
June 21, 1912. 

The grain is passed down a tower provided with a number 
of superposed horizontal partitions each formed of con¬ 
centric rings, the spaces between the rings of ono partition 
being beneath the rings of the next. The material is 
transferred from partition to partition by stirrers which 
are supported by arms projecting from and rotated by 
a central shaft, and have blades corresponding with the 
rings. Drying is effected by a current of hot air or gas 
passed upwards through the tower.—W. H. C. 

Dryer; Continuous automatic -. C. A. Wendell, 

Joiiot, Ill. U.S. Pat. 1,088,754, March 3, 1914. 

A centrifugal dryer which can bo operated continuously 
•comprises a circular chamber rotating horizontally and 
•carrying a number of pockets at the periphery for the 
material to be dried. The material is fed to these pockets 
by a spout which rotates at a slightly different speed from 
that of the separator, so that the pockets are fillod in 
turn, the time occupied in filling all of them being, say, 
ono minute. The pockets are provided with perforated 
plates through whion the liquid discharged by centrifugal 
action escapes, and have hinged bottom plates whioh are 
periodically opened by a cam carried by the charging 
-spout so as to discharge the dried material just before 
the fresh charge is introduced.—H. H. 

Drying by compressed air ; Apparatus for - . W. E. 

Hall, Assignor to C. A. Tatum, New York. U.S. Pat. 
1,091,215, March 24, 1914. 

Air is compressed and passed through wator-oooled pipes 
*or through a chamber containing baffle-plates whereby 
the moisture is condensed. The dried air then flows 
through a reducing valve into a heating chamber, and 
dfoenoe to a chamber where it is used as a drying medium. 

—H.H. 

Drying loose materials. A. Hofmann. Fr. Pat. 465,966, 
Nov. 20, 1913. Under Int. Conv., Nov. 12, 1912. 
The material is dried npon a series of superposed travelling 
•hands within a chamber. It is fed on to one end of the 
•uppermost band and drops from the other end on to the 


band next bolow, travelling in the opposite direction, 
and so on to the bottom where it iB discharged. The 
speed of tho bands is decreased from the top downwards 
to compensate for the shrinkage of the material due to 
drying. Furnace gases are passed through a series of 
longitudinal flues below the chamber and air is blown 
by a fan through a number of transverse fluea which pass 
through the longitudinal flues. The heated air rises up 
through the chamber and is withdrawn from the top 
by a fan.—W. H. C. 

Spraying or atomising liquids by air or gases ; Appliances 

for -. E. SamuelBon, Banbury, and J. Backhouse, 

Bootle. Eng. Pat. 9823, April 26, 1913. 

The liquid enters the box, c, from the pipe, 6, through 
tho nozzle, a, provided with the needle valve, i, and 
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at g, bo that the distanco between the nozzle, a, and the 
orifice, e, through which the mixture of atomised liquid 
and air eeoapes oan be adjusted. The orifice, e, is pro¬ 
vided with an iris diaphragm, h, bv which the size of 
tho apert.ure can be varied.—W. H. 0. 

[Spraying apjmraiua for the treating of gases and vapours 
with liquid*. C. H. Kowlcr and E. A. Medley, 
Liverpool. Eng. Pat. 10,963, May 9, 1913. 

In the apparatus described in Eng. Pat, 23,664 of 1911 
(this J., 1912, 1167) in which the washing liquid is sprayed 
from a number of horizontal discs mounted on a rapidly 
rotating vertical shaft, a series of vanes or a single cylinder 
provided with a lip at its lowor edge, ora combination of 
both, is arranged around the shaft below the discs bo as to 
dip into the liquid in the tray beneath. When the shaft 
IS rotating, the vanes or cylinder cause the liquid to rise up 
until it reaches the level of a series of openings, pierced in 
the cylindrical support of the discs, through which it 
escapes and is again sprayed by the discs.-W. H. C. 

Air, qua or mjiour, ami liquid*: Meana and apparatus 

for the treatment of -. L. f'hew, London. Eng. Pat. 

24,601, Oct. 29, 1013. 

Wire netting is wound tightly round a perforated vertical 
cylinder which is fixed within a easing ; at the top the 
cylinder makes a gas tight joint with the. casing. Washing 
liquor is supplied at the top, flows downward through the 
annular coif of netting, and collects in t he lower part of the 
casing, sealing tho lower ojien end of the jsTforated 
cylinder. Tho air or gas to lie purified, is delivered 
horizontally into the casing, passes through the meshes 
of the netting, thus coming into intimate contact with 
the washing liquor, and is withdrawn from the inferior 
of the [perforated cylinder.—W. H. (1. 


around the bottom oloso to the sides. Some of the upright 
ridges adjaoent to the oomers are embossed on opposite 
sides of the paper so that the overlapping portions of paper 
at the oomers are separated by the ridges.—H. H. 

Filter*, J. H. Carruthers and Co., Ltd., and J. Gourlmr, 
C. M. .Jackson and (». K. Johnstone, Glasgow. Eng* 
14,396, June 21, 1913. 

A number of filter elements is arranged within a easing- 
Each clement is formed of filtering material stretched cm 
a cylindrical frame constructed of perforated metal rod* 
having a wire threaded helically through the perforations. 
The filter is intended more particularly for the removal 
of oil or grease from feed water for steam generators. 

—W. H. C. 

Slime calces; Process of dislodging -. Filtering leaf. 

G. W. Shepherd, Now York, ABBignor to The Butters 
Patent Vacuum Filter Go., Mo. U.S. Pats. 1,096,132 
and 1,096,133, May 12, 1914. 

Pipes aro provided on each side of tho upper edge of tho 
! filter-leaf for the purpose of supplying water under pressure 
between the surfaco of the filtering medium and the back 
of the cake in ordor to dislodge the latter.—W. H. C. 

Separating specifically heavier admixtures from gases and 

vapours; Apparatus for -. E. Kluge, Leipzig^ 

I Germany. Eng. Pat. 22,646, Oct. 7, 1913. Under 
Int. Uonv., Oot. 8, 1912. 

Oil, etc., is separated from steam or other vapours or air 
by means of baffles built up of alternate non-porforated 
corrugated plates and flat perforated plates so arranged 
that the gases flowing bet wcon any two adjacont corrugated 
plates have to pass backwards and forwards through tho 
i perforated plate separating them.— H. H. 


Spraying pulverulent or other materials with liquids ; Plant 

or installation and apparatus for -. E. Gardner, , 

Gloucester. Eng. Pat. 10,648, May 5, 1913. 

The material to bo sprayed by means of a compressed ; 
air spraying device on to the pulverulent or other material 
is contained in two vessels so connected that they may 
serve alternately to supply tho atomiser; or a single 
vessel may be used in which a constant head is maintained 
by means of a force pump or a ball valve.—'W. H. V. 

Furnace ; Utaencratirr -. H. Walsh and A. Priestley, ! 

Halifax. Eng. Pat. 10,950, May 9, 1913. I 

The waste gaac# pass baokwards and forwards through 
horizontal tubes arranged on eaoh side of the producer, 
and the secondary air for the combustion of the producer 
gas is preheated by circulating around the tubes in an 
ascending zigzag direction. The tubes have a rectangular 
external section and a circular bore, and tho secondary 
air inlet tubes aro formed with an open or slotted side. 

A baffle-plate is fixed between each tier of tubes to lengthen 
the path traversod by the secondary air.—T. .St. 


Gas furnaces of the Siemens type ; 

-. A. Reynolds, London. 

June 24, 1913. 


llrrersiblc reg< n cratire. 
Eng. Pat. 14,541, 


To obviate danger of explosion in the flues and stack and 
to increase the efficiency of the regenerators, separate flues 
and draught-producing devices arc provided for each 
reversing valve system.—W. H. C. 


Filters. H. Sefton-Jones, London. From K. Kiofcr, 
Cincinnati, Ohio, U.S.A., Eng. Pat. 14,136, June 18, 
1913. 

The filter consists of a wide shallow tray containing a Bhoet 
of filtering papor with ridges embossed thereon, tho ridges 
on the bottom running diagonally towards a spout at one 
corner of the tray, and the ridges on the sides running 
vertically. The ndgee are terminated at a short distance 
from the folded edges so as to leave an unembossed space 


Gases and liquids; Apparatus for separating suspended 

impurities from -. (’. Pfaul, Nachf. von if. Bode. 

Gcr. Pat. 272,288, Dec. 10, 1912. 

A number of discs, /, are mounted close together on a 
hollow, perforated shaft, g, within a casing, e, adjacent to 
which is the casing, h, of a centrifugal fan, i. Tho gas to 



be purified enters at d, and the purified gas is drawn through 
the perforated hollow shaft and forced out through k. 
The impurities aro prevented from reaching the hollow 
shaft by the disos, /, and are continuously projected pmt- 
wards by centrifugal force; they accumulate in the 
casing and are removed by the screw, I. —A. S. ' 


Centrifugal-machines. J. A. Nordstrom, Stockholm, 
Sweden. Enu. Pat. 22,989, Oot. 11,1913. 


The vertical spindle of the centrifugal machine it jonrnaltal', 
in both ends of a socket free to oscillate laterally, and m 
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engaged between the ends by the screw drive. The socket 
is retained in position by longitudinal springs which press 
against its lower end.—W. H. C. 

Pulverisers. E. C. R. Marks, London. From Blake 
Crusher and Pulveriser Co., Pittsburg, Pa., U.S.A. Eng. 
Pat. 27,162, Nov. 25, 1913. 

The material is fod into the crusher from a hopper pro¬ 
vided with a rotating screw which is tapered towards its 
receiving end ; the radial length of the blade® of the screw 
is reduced in the direction of the taper.— W. H. C. 


Compressed gases ; Preventing the freezing of vapour during 

the discharge, of - from storage vessels. L’Air Liquide, 

Soc. Anon, pour I’Etude et 1’Exploit, des Proo&ids 
G. Claude, Paris. Eng. Pat. 746, Jan. 10, 1914. Under 
Int. Conv., Jan. 14, 1913. 

The high-pressure gas chamber is thermally insulated 
from the expansion chamber by non-conducting material. 

—W. il. c. 


Sejm rating gases from liquids. F. Strohbach, Chariot ten- 
burg, Germany, Assignor to General Electric Co. 17.8. 
Pat. 1,095,478, May 5, 1914. 

The liquid is introduced from below into a conical 
chamber having an opening at the apex, where it overflows 
in a thin film, passing over the outer surface of the cone 
into a surrounding tank. The occluded gases become 
separated as the liquid descends, and escape into the upper 
portion of the tank.—H. H. 


Solution , purification and rrysfallisalion of substances 

which arc only slightly soluble, in water ; Process of - 

and apparatus therefor. L. M. Rousseau Fr. Pat. 
465,540, Feb. 8, 1913. 

The substances arc dissolved at as high a temperature as 
practicable in an autoclave provided with an agit ator. The 
solutions are purified by filtration in a second autoclave 
and received in a third in which crystallisation is allowed 
to take place either rapidly with agitation or 6lowly with¬ 
out agitation according to the product required.— W. H. C. 


Extractor; Cylind)ical, vertical -. Harbinger Eisen 

und Brnnzowcrke A.-G. Fr. Pat. 465,640, Dec. 4, 
1913. 

The vertioal shaft carrying the agitator blades passes 
through a stuffing-box in the centre of the bottom of the 
cylinder. The stuffing-box is sealed by a liquid which is 
not miscible with the solvent used in the extractor. 

—W. H. C. 


Gaseous mixiuics ; Process and apparatus for the s<privation 

of -. E. N. Mazza. Gor. Pat. 272,853, Dec. 10, 

1912. 

The separation is effected by converting the potential 
energy of the gaseous mixture into kinetic energy by 
passage through a curved tube of diminishing cross-section 
from inlet to outlet, whoreby the lighter and heavier con¬ 
stituents accumulate respectively nearer to, and moro 
remote from, the' centre of eurvaturo of the tube. The 
apparatus (see Fig.) consists essentially of a chamber, B, 
to which the gaseous mixture is supplied, anothor chamber, 
A, to rocoive the separated heavier constituent, and 
i ^£tween these one or more separating elements, each con- 
etiling of two portions, viz., G,G' in which transformation 
of the potential energy of the mixture into kinetic energy 
first takes place, and H,H', which is tho separator proper : 
the separated heavier constituent is diverted into A by the 
partition, C. The tubes, G,G', and H,H', consist of 
cylindrical surfaces joined by flat side walk, and are ourved 
in suoh a manner that together they have substantially 
the form of an archimedean spiral. The radius of curvature 


f-—^ - -^. 

I 

| °f the tubes diminishes continuously from the inlet to the* 
| outlet; the convolution of the portion H,H\ may be- 



; twice tho length of the mean radius of curvature of this- 
i portion, and the convolution of G,G', is several timos as 
| long as that of H,H'.—A. S. 

' Evaporation ; Continuous -. M. Pragcr, Berlin. \J.S. 

| Pat. 1,096,193, May 12, 1914. 

i See Fr. Pat, 449,572 of 1912 ; this J., 1913, 525.—T. F. B. 


IIa. FUEL; GAS; MINERAL OILS AND 
WAXES, 

Coal solvents. L. Vignon. Comptos rond., 1914, 158, 
1421—1424. 

The action of alcohol, ether, benzene, toluene, aniline, 
nitrobenzene and quinoline was investigated. In the case 
of a bituminous gas coal from the Loire district, aniline 
dissolved 23-4% and quinoline 47-3% at the boiling-point. 

! With bituminous coal a smaller proportion is soluble. 

| The dissolved substances are precipitablo by aoid. Tho 
j soluble part is richer in hydrogen and lower in ash than 
the insoluble portion. The coke from the former is 
| vesicular and glassy, that from the latter is powdery.^ 

! Electrical ignition of gaseous mixtures. W. M. Thornton. 

I Kov. Soc. Proc., 1914, A, 90, 272—297. (See also this 
J.,*J913, 935 and 1149). 

i The result® of a comprehensive investigation of the 
i relation between the nature of the combustible gas, the 
composition of the mixture, tho voltage, and the 
j magnitude of the least igniting current (continuous and 
i alternating) are givon in numerous diagrams. The 
i current required for ignition diminished very rapidly as 
the voltage was raisod, the curves obtained for continuous 
current being similar to those which are characteristic 
of steady arcs. With alternating current tho variation 
with frequency is shown in Fig. 1. In the paraffin series 
the relation of the least igniting current to tho composition 
of the gss was different for continuous and alternating 
currents. Continuous currents gave curves (see Fig. 2) 
the middle portions of which were straight lines all passing: 
through sero or nearly so, showing that the igniting current- 
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vu proportional to the number of molecule* of com* 
bustible gas in unit volume of mixture. The same 
igniting ourrent vu required for each most inflammable 



Fio. 1. 

Influence of frequency in igniting current in a 0*5 per cent, mixture 
of methane and air. Iron poles, alternating current. 



Leaat Igniting current* for the paraffin gases in air. Continuous 
current. Iron poles. 100 volts. 


monoxide theso conditions wore reversed. External 
ionisation (from X-rays or ultra-violet radiation), which 
did not itself cause ignition, had no influence on the 
minimum igniting current.—VV. H. P. 


Gas; Uses of -. W. A. Bone. Report of Brit. 

Assoc., 1913, 440—444. 


mixture, and such mixtures contained as a rule a slight 
excess of air. The slop' of the straight portion of the 
curve was greatly diminished by an increase in the voltage. 
Alternating currents gave curves which had no straight 
portion and were almost symmetrical between the limits 
of inflammability. The minima were at different current 
values, but the minimum current multiplied by the 
percentage of inflammable gas in the corresponding 
mixture was the same for all members of the sories. The 
igniting current was always greater for alternating than 
for continuous current with the same voltage. The 
compositions at the minima of the alternating current 
curves corresponded with combustion to equal proportions 
of carbon monoxide and dioxide. The alcohols gavo curves 
similar to those for the paraffins. Benzene gave with 
both currents almost symmetrical curves with no straight 
portion and the most sensitive mixture corresponded 
with combustion to carbon monoxide. Carbon bisulphide 
gave curves with a straight portion for both currents and 
the minimum corresponded with complete combustion to 


After referring to the industrial applications of coal gas, 
water-gas, producer gas, and blast-furnace and ooke- 
oven gases (compare this J.. 1907, 074 ; 1908, 1008; 
1910, 395; 1911, 1455; 1912, 114; 1913, 1013, 1067), 
it is stated that at the Hkinningrove Ironworks, since 
October, 1911, blast-furnace gas onrichod with coke- 
oven gas up to 130 B.Th.U. per cb. ft. has been regularly 
supplied to boilers, powor house, and soaking pits, the 
whole of the steel output of a 275-ton Talbot furnace 
being converted into finished steel sections without the 
use of any outside fuel. By supplying the Talbot furnace 
with an enriched gas of 180 B.Th.U., a saving of 2J—3 cwt. 
of coal per ton of stool was effected.—A. 8. 

Naphthenic acids from different petroleum distillates. 

E. Pyhala. Chem. Rev. Fott Ind., 1914,21, 128—130. 
Commercial naphthenic aoids prepared from a series of 
distillates from Baku petroleum oil had the following 
characters :— 



| 




CorreBpondin 

Iractl 

g petroleum 
ion. 



Hp. gr. at t 
15716° C. j 

Viscosity 
(Englcr) at 




Naphthenic acid from 

value. ! 

(HUbl-Wftller) 


Viscosity at 
30° C. 


! 

30° C. 


8p. gr. at 
1&-/16- C. 

1 

Xeroelne . 

310 

0-9800 


_ 

0-8255 

1-05 

Do. 

Pyronaphtha . 

Light solar oil. 

255 

180-5 

1700 

0-9650 

0-9521 

0-9513 

4-28 

8-36 

15-00 

0-9 

242 

0-8250 

0-8640 

0-8818 

1-08 

1- 45 

2- 10 

Vaseline oil fraction. 

152-0 

0-9471 

— 

— 

0-8894 

8-20 

Heavy solar oil . 

1360 

0-9418 

18-90 

250 

0-8924 

8-40 

Spindle oil . 

Machine oil. 

1080 

0-9358 

84-76 

6-17 

0-9020 

7*12 

87-5 

0-9850 

47-71 

7-18 

0-9100 

16*12 

Cylinder oil. 

326 

0-9294 

97-98 

11-30 

0-9210 

(M-C.) ZM 


carbon dioxide. With hydrogen and carbon monoxide both 
curves (alternating and continuous) had a straight portion, 
but in the continuous ourrent ounre for hydrogen the 
straight portion was horisontal and in the alternating 
current ourve it was slightly inclined. For carbon 


The relatively low neutralisation values accompanying 
fairly high iodine values were probably due to the 
naphthenic acids being partly in combination with 
unsaturated hydrocarbons (probably terpenes). This 
would aooount for the disunity of isolating pun 
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naphthenio acdda of high moleoular weight. A fairly 
pore naphthenio aoid wae isolated from the ordinary 
waste lyes from the refining of machine oils. This had 
sp. gr. 0-9470 at 19-8°/15° C.; neutralisation value, 
106 - 7 ; and iodine value, 2-54. On fractional distillation 
it yieldod about 13% of eikosinaphthenio acid, C w H m O„ 
and 63% of tikosipentanaphthenic acid, C u H w O,. 

—C. A. M. 


Mineral oil industry of the Caucasus. Board of Trade J., 
May 28, 1914. [T.R-1 

It will be seen from tho following table that, owing to the 
large failing-off in the output of the Baku, Cheleken, and 
Maikop oilfields, the production of petroleum in the 
Causasus in 1913 showed a decrease of 211,387 tons as 
oomparod with tho previous year:— 


! 

Production. 

Oilfield. 

1 

1912. 

1013. 

Baku . 

Island of Oheleken. 

Surachani . 

Grozni . 

Maikop . 

Other sources . 

Tons. ] 

| 6,768,064 , 
209,077 j 
600,000 | 
1,048,389 I 
146,161 ; 
i 662,880 

Tons. 

6,290,323 

129,032 

629,032 

1,129,032 

96,774 

838,681 

Total. 

9,324,161 

9,112,774 


Tho decline in Russian production is attributed princi¬ 
pally to tho strikes at, and the exhaustion of, the wells in 
the Baku area. Tho number of foot drilled in 1913 was 
219,025 against 192,423 in 1912. Although progress 
in prospeoting on new oil-bearing landB was made during 
the year, it is too soon yet to arrive at any conclusions as 
to the possibilities of the two areas which have come under 
exploitation. Petroleum prospecting work in Gouria was 
not very successful, but throe derricks are being erooted 
preparatory to commencing boring operations. A blaok 
thick oil, not heavy, has been mot with in the district, and 
it is possible that now drilling operations ore to be taken 
in hand prospects in this locality may bo more promising 
than they wore in 1913. Tho exploratory work done during 
the year on the Taman peninsula was not attondod with 
results of a vory promising character. 

According to a review of the petroleum industry in 1913, 
published by the Baku Petroleum Association, tho following 
changes took place in the production of crude oil during 
the year as compared with tho figures of 1912. In order 
to show the leading position Russia held in the oil industry 
of the world in 1901 the approximate figures of the pro¬ 
duction of that year are also given. 


Country. 

1901. 

1012. 

1913. 


Tons. 

Tons. 

Tons. 


8,951,000 

29,161,000 

31,984,000 


10,984,000 

9,324,000 

9,113,000 


— 

2,460,000 

2,968,000 


226,000 

1,774,000 

1,839,000 


613,000 

1,462,000 

1,645,000 

Austria-Hungary..,. 

451,000 

1,177,000 

1,016,000 

Other countries .... 

484,000 

1,709,000 

1,919,000 

Total .... 

21,709,000 

47 047,000 

60,484,000 


Patents. 

Furnaces and fuel feeding devices therefor. C. J. Green- 
street, St. Louis, Mo., U.S.A. Eng. Pat. 1515, Jan. 18, 
1913. Under Int. Conv., Sept. 28, 1912. 

Powdnhd coal is fed from a hopper, through adjustable 
doom at the bottom, to a feed-box, whenoe it tt trans¬ 
ported by adjustable conveying gear to the blo we ey lao e d 


just below, within a casing. The air enters the blower 
from the casing which is provided with an adjustable 
damper.—W. H. 0. 


Combustion of gaseous or vapourous combustibles; Apparatus 

for the catalytic combustion of -. L. Schmidt, 

Diisseldorf, and V. Krioger, Berlin, Germany. Eng. 
Pat. 9678, April 24,1913. Under Int. Conv., April 24, 
1912. 

A buknkk of the Bunsen type is fitted with a dosed hollow 
extension made of a highly porous refractory material, 
such as closely woven asbestos, impregnated with a 
catalytic material such as finely divided platinum. The 
gases burn on the outer surface of the porous body, no 
oombuBtion taking plaoe within it,—H. H. 

Fuel; Compositions for aiding the combustion of -. 

A. Morin, L. Hamon and E. Hess, Montreal, Canada. 
Eng. Pat. 27,648, Dec. 1, 1913. 

The fuel is sprayed with a solution of sodium chlorate or 
perchlorate and permanganate.—W. H. C. 

Coal; Preparation of a solution for economising -. H. 

Lewison. Fr. Pat. 465,995, Deo. 8 , 1913. Under Int. 
Conv., Sept. 4, 1913. 

Am aquoous solution of a mixture of powdered potassium 
nitrate, 60, calcined sodium carbonate, 32, and potassium 
permanganate, 8 %, is poured over coal for the purpose of 
securing a more complete combustion thereof.—H. H. 


Fuel briquettes. T. H. Peters, sen., Chiswick, T. U. Peters, 
jun., Brentford, Middlesex, G. L. and C. P. Tuxford, 
Richmond, Surrey. Eng. Pat. 4767, Feb. 24, 1914. 
Powdkbed fuel is agglomerated into briquettes by means 
of a mixture of 1 cwt. of Portland cement, 5 os. of potas¬ 
sium ]<ermanganate, and 5 lb. of ochre to each ton of ooal, 
coke, or peat.—H. H. 


Coal and lignite; Briquetting- - by means of a mature 

of pilch and oils resulting from the distillation of tar oils. 
V. Moreau. Fr. Pat. 465,530, Dec. 1, 1913. Under 
Int. Conv., Sept. 23, 1913. 

Coal duet, etc. is mixed with powdered pitch, and sufficient 
tar oil is added to dissolve the pitch, the resulting paste 
being moulded into briquettes.—-H. H. 

Briquettes from waste wood I Manufacture of -. K. 

Eckstein and C. Wislioki. Fr. Pat. 466,363, Deo. 18, 
1913. 

Waste wood or sawdust (80 kilos.) is impregnated with 
rosin (25 kilos.) in a heated vacuum chamber, and the 
mass is compressed into moulds which have been sprinkled 
with sawdust to prevent adhesion of the blocks.—H. H. 


Agglomerating coal and other powdered materials ; Process 

for -. H. Steven, Fr. Pat. 466,420, Dec. 20, 1913. 

Under Int .Conv., Jan. 20, 1913. 

A MIXTUBX of a powdered material (e.g. ooal dust) and 
an agglomerant is subjected in moulds to a series of pressing 
operations of increasing intensity, air and uses being 
eliminated in the first, liquids in the second, and con¬ 
solidation taking plaoe in the third. Any oraoks produced 
by the heavy compression are dosed by a final light 
compression. The apparatus used comprises a circular 
plate containing the moulds and a series of hydraulio 
pistons of uniform size at the top for entering the moulds 
but of varying size at the bottom where they enter a 
common hydraulio chamber. The varying pressures are 
thus obtained automatically and the pfatona operated by 
a "" gl" hydraulio oontroL The pistons are withdrawn 
after each operation and the moulding plate turned to 
bring the next mould* Into position.-—H. ft 
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Waste from coal-mining and from coking installations; ! the lower edge* of which dip into the washing liquid 

Utilisation of - by mixing with coal sludge. C. J contained in the vessel, 1. The innermost hood* 7, is open 

Hilgenstock. Qer. Pat. 272,852, Doc. 3, 1912. I at tho top, the next, 8, dosed and the third open and 


The sludge obtained in coal-washing plants is made to flow j 
upwards through a filtering bed of tho dry waste from , 
ooal mining or from coking installations.—A. 8. 

Distillation of coal. J. Stephenson, Salisbury, Eng. Pat. j 
13,104, Juno 5, 1913. 

The coal is continuously charged into and tho coke i 
discharged from a series of vortical retorts heated by a j 
continuous supply of a prodetermined proportion of j 
water-gas from a pair of water-gas generators. Tho 
remaining portion of tho water-gas is carburettod. The j 
producer gas obtained from the water-gas generators , 
during tho “ blow ” period is burned in a chamber pro- j 
vided with a number of cross flues in which tho air used ; 
to burn the water-gas is preheated. Tho hot products of 
combustion of the produoer gas also servo to heat the flue j 
or flues in which tho water-gay is carbyrotted.—W. II. C. ! 



Distilling coal in huge charges ; Process of - and nppar • 1 

atus therefor . H. BrcuilK*. Second Addition, dated 
Nov. 10, 1913, to Fr. Pat. 435,189, Oct. 13, 1911 (thiH J., ! 
1912, 323). 

Beneath the retorts is a channel provided with a conveyor 
for removing the ash so that all manual labour is avokiod. 1 

-W. H. C. 

Coke ovens ; Process and apparatus for destroying fumes 

from - during, discharging and charging. F. J. 

Collin. Fr. Pat, 466,071, Dec. 11, 1913. 

The gas-outlet pipes of coke ovens arc connected by elbow 
pipes with a channel passing through the masonry above 
the ovens and leading to tho main chimney. This channel 
is opened when tho ovens are being charged ; the gases in 
the ovens are drawn into the channel, and arc burnt by 
air admitted for that purpose.—H. H. 

Gas-producers. J. A. Weil, Stockton-on-Tees, Eng. Pat. 
4452, Feb. 20, 1914. 

The cylindrical portion of tho rotary grate of a gas 
producer is sot obliquely and is formed with a corrugated 
periphery to crush the ash and facilitate its discharge. 

-W. H. C. 

Gas ; ApjHiralus for use in, manufacturing -. J. E. 

Cochran, Assignor to The National Gas Process Co., 
Elkhart, Ind. U.S. Pats. 1,090,223 and 1,090,224, May 
12, 1914. 

(1) The gas is passed in succession through a number of 
compartments formod in a chamber by means of parti¬ 
tions, the first two compartments containing agents for 
removing impurities and the others, through which 
cooling tubes pass, serving as condensing chambers. 
Staggered baffles are arranged in tho condenser com¬ 
partments to force the gases into contact with the cooling 
tubes. (2) The condensing chambers are replaced by a 
single chamber provided with hollow shell-like baffles 
projecting into it so as to form a tortuous and narrow 
passage for the fluid. A cooling medium is circulated 
through the baffleB.—HL. H. 

Gas process and product. W. O. Snelling, Pittsburgh. Pa., 
Assignor to Consolidated Liquid Gas Co., Chicago, Ill. 
U.8. Pat. 1,998,797, May 12, 1914. 

Acetylene is forced under pressure into a vessel partly 
filled with liquefiedi propane, butane and ethane, and the 
mixture stored. Wnep the pressure is, released, the 
paraffin hydrocarbon 8 vaporise with the acetylene and 
escape in admixture therewith.,—H. H. 

Gas or smoke washer,. 0 . Mv Foster, Elkhart, lad., Assignor 
to American Smoke Washing Co., Cleveland, Ohio. 
U.& Pat. 1,096,501. May 12, 19U. 

The gas or smoke is delivered fsom the open end of the 
pipe, 10, beneath a seme o t concentric hoods, 7, $ 


connected with the stack. The smoke is thus compelled 
to bubble twice through the washing liquid.—W. H. C. 

Briquettes of coke dust alone or mixed wit i wood usistc. 
.1. Alexander, Altona, Germany. Eng. Pat. 16,838, 
July 22, 1913. 

j See Fr. Pat. 461,065 of 1913 ; this J., 1914, 67.—T. F. B. 

Briquettes; Manufacture of —. ('. Fohr, Munich, and 
E. Kleinschmidt, Frankfort on Maine, Germany. Eng. 
Pat. 17,519, July 30, 1913. Under Int. Oonv., Aug. 2, 
19L2. 

See Gor. Pat. 263,158 of 1912 ; this J., 1913, 901.—T.F.B. 

Gas-producer. G. Whitfield, Sydenham. U.S. Pal. 
1,096,774, May 12, 1914. 

j See Eng. Pat. 1117 of 1913 ; this J., 1914, 190.—T. F. B. 

Gas washer or scrubber. W. J. Fidclos, Tottenham. Eng. 
Pat. 13,813, June 14, 1913. 

See U.S. Pat. 1,095,835 of 1914 ; this J., 1914,585,—T.F.B. 

Generator gas, water gas, and the like ; Purifying apparatus 

for -. Borlin-Anhaltische Masehi nenbau -Akt. -Ges., 

Berlin. Eng. Pat. 28,389, Dec. 9, 1913. Under Int. 
Conv., Doc. 11, 1912. 

See Ger. Pat. 271,122 of 1912 ; this J., 1914, 472.—T.F.B* 

Process of treating sulphur-bearing materials. Eng. Pat. 
21,385. Bee VII. 


U B .-DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Acetic acid ; Manufacture of - by the destructive dis¬ 

tillation of woody matters. G, Calvert, London. Eng, 
Pat. 10,687, May 6, 1913. 

Coffee husks or the like are heatod in a continuous 
retort provided with a screw conveyor and the gaseous 
products of distillation are drawn off and treated for the^ 
recovery of acetic acid and then returned to the furMWT 
where they are burned to assist in the heating of %e 
retort.—W. H. C. i 

Wood; Process for the continuous distillation of ■——. 

E. J. J., B. 0. A., and 0. A. R. Patnpe. Ger. Pat. 
273,725, Oot, 24, 1911. 

A m finite temperature is maintained in the still by 
met— of a (fcaplfragm-regulate*. Tho regulates m 
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connected with a rectifying column, dephlegmator, and oil 
separator in such a manner that when the temperature 
of the distillation gases falls, further heat is applied by 
means of a closed heating coil, whilst when the temperature 
rises too high, a quantity of the lighter and lower-boiling 
oils is run into the still from the oil separator.—T. F. B. 

Ammonia from the products of the destructive distillation of 

coal or the like; Direct recovery of -. C. Still, 

Recklinghausen, Germany. Eng. Pat. 28,245, Dec. 8, 
1913. Addition to Eng. Pat. 28,072 of 1912, dated 
Dec. 6, 1911 (this J., 1913, 590). 

Between the reheating apparatus in tho principal patent 
{loc. cit.) and tho intermediate cooler, a gas exhauster is 
provided, which serves for imparting motion to the gases 
within the plant, and an additional final cooler is arranged 
behind the ammonia saturator. A certain volume of the 
ammonia-freed gases is returned to the main gas 
current at a point between the cooling and reheating 
stages, whereby the volume of gases to be reheated is 
augmented and their capacity for saturation with aqueous 
vapour enhanced.—0. R. 

Heating rotary tubular kilns ; Method of -. W. Engel - 

hardt. Fr. Pat. 466,347, Dec. 18, 1913. Under lnt. 
Conv., Dec. 30, 1912. 

Liquid fuel is forced under pressure tlirough parallel or 
converging jets into the end of the kiln which is obstructed 
or narrowed at a point somewhat in advanco of the nozzles 
so that the fuel, and the air drawn with it, are thoroughly 
mixed at tins point and a zono of intense combustion 
produced.—H. H. 


III.—TAR AND TAR PRODUCTS. 

m-Anisidine and dimethyl-m-anisidinc. F. Reverdin and 
A. de Luc. Bor., 1914, 47, 1537- 1545. 

To prepare w-anisidino, C fl H 4 (OCH 8 ).NH a , a solution of 
commercial m-aminophcnol (110 grins.) in a mixture of 
water (100 c.o.) and glacial acetic acid (70 c.c.) was shaken 
with acetic anhydride (100 c.c.) and kept at the tempera¬ 
ture of the water-bath for half-anr-hour. On cooling, the 
acetyl derivative separated. ThiH (152 grow.) was dis¬ 
solved in an aqueous solution (300 c.c.) of sodium hydroxide 
(50 grms.) and well shaken with methyl sulphate (100 
grins.) added in small portions. The yield m each of 
these two operations was well over 90% of the calculated 
amount. The resulting acetyl-m-anisidine was crystallised 
from 50% alcohol and hydrolysed by heating for* 20 mins, 
on the water-bath with it.B own volume of hydrochloric 
acid (2:1). On pouring tho product into water and 
rendering alkaline with ammonia, m-anisidine was obtained 
as an oil of b. pt. 243° C. Several salts and derivatives 
are described; m-aniflidine-azo-/3-naphthol fonns red 
needles. Dimethyl-m-anisidine, CgH^OCHJ.NfCHjJa, 
was prepared by gradually adding m-anisidine (12 grms.) to 
methyl sulphate (24 grinB.) and subsequently heating for 
an hour on the water-bath. The product was poured 
into sodium hydroxide solution and to the separated base 
was added acetic anhydride (20 c.o.) in small portions to 
aoetylate the primary and secondary base contained in 
tho mixture. After warming for an hour the solution was 
neutralised with sodium carbonate and distilled with steam. 
Dimothyl-m-amsKfhie, boiling at 237° C., was thus obtained 
in a 75% yield. The nitration of this base is- described, 
tho chief products being 4.6-dinitrodimethyl-m-anisidino 
and 3-methyhiitramino-4.0-dinitr()-l-ani8ol.-—J. R. 

"\ 

Cyclic hydrocarbons; Hydrogenation of - by means of 

sochmmonium -. P. Lebeau and M. Picon. Comptes 

rend., 1914,1M, 1514—1617. 

Sodium, (2 —10 atoms), was dissolved in a solution of 
naphthalene in anhydrous liquid ammonia. The action 
prooeeds beet under pressure at 15° C. The resulting 
products were sodamide, tetrahydronaphthateme, (99% 
yield), and a considerable proportion of an agfden t fflca 


solid compound, (C^H,*), which boiled with decomposi¬ 
tion at 400° C., producing, apparently, a mixture ol 
f'lflRm ft nd C 1# H n .—J. L. F. 

Patents. 

Sulphophenol-o-carboxylic acids; Process for producing 

compounds containing derivatives of -. Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 486,236, Dec. 16,1913. 
Under lnt. Oonv., Feb. 17, 1913. 

The sulphochloridos of aromatic o-hydroxycarboxylio acids 
are condensed with ammonia, amines, aminophenols, 
aminonaphtholH, or thoir mil phonic or carboxylic acids or 
other derivatives. For example, salicylsulphamide, 
HOOC(HO).C 8 H a .SO g NH a , is obtained by the action of 
aqueous ammonia on the p-sulphochloride of aalioylic 
acid. The products may bo used in* the preparation of 
dyestuffs.—T F. B. 

Antliraquinonc-a-nitrUes; Process for preparing -. 

Farbwerke vorm. Meistor, Lucius, und Brftning. Ger. 
Pat, 271,790, Feb. 18, 1913. 

a-HALOGEN-ANTHHAQUi^ONES are heated with copper 
cyanide in presence of an indifferent solvent, to produce 
anthraquinono-a-nitriles.—T. F. 11. 

4A' I)iaminodibenzyl sulphide, and its derivatives; Process 

for preparing -. Chcm. Fabr. vorm. Weiler-fcer- 

Meer. Ger. Pat. 272,292, Nov. 1, 1912. 

Aromatic amines or their homologue* or substitution 
products with free p-position to the amino group or groups 
(aniline, ethylaniline, o- or m-toluidine, o-emoroanihne, 
metanilic acid, w-phenvlenediamine, or a-napbthy lamias) 
are treated with formaldehyde and an alkali thiosulphate 
in presence of an acid. The products are derivatives of 
4.4-diaminodibonzyl sulphide, (NH a .C,H 4 .0H g )-S. 

—T. F. B. 


Aceioacelanilide-p■ carboxylic acid; Process for preparing 

- . Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 

272,530, May 15, 1913. 

Ac et o a c etais ii ,ide -p - c ARB ox y Lie acid, which is a 
valuable azo dyestuff component, is obtained by saponify¬ 
ing its esters with caustic alkalis; no other decomposition 
of tho molecule takes place.—T. F. B. 

Aretoacetanilide ; Process for preparing derivatives of -. 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 273,321, 
May 10, 1913. 

Acetoacetanilide-p-oarboxyuo acid esters are obtained 
by heating p-arnino benzoic esters with acetoacetic ester, 
either alono oi*in presence of a diluent. The yields are 
good, whereas when the isomeric amino benzoic esters are 
used, the reaction is very incomplete.—T. F. B. 

Acridine derivatives front' aminohydroxynaphthalenesul - 

phonic acids; Process for preparing -. Farbwerke vorm 

Meistor, Lucius, und BrUning, Ger. Pat. 272,612, 

Dec. 6, 1912. 

1-Amtnohydroxynaphthalenesulphonio acids which 
have a free 2-position or 2 -aminohydroxynaphthalene- 
sulphonic acids with a free l -position are treated with a 
tertiary aromatic amino and formaldehyde ha presence of 
dilute mineral acid. The properties- and composition of 
the product* indicate that they arajp-dialkylanriao-ms* 
phenyldihydroxynaphthacridinea. —T. F. B. 

Condensation products of the anthraquinone series ; Process 
for prtpanng nitrogenous ——. Farbwerke vorm. 
Meister, Lucius, und Briimng. Ger. Pat. 272,613, 

. Dec. 14, 1912. Addition to Ger. Fat. 270,790 (see this 
J., 1914, 475). 

a-HALOGKNANTHRAQursoNE* or their derivatives or 
substitution products are heated with salts ai aromatic 
glycines, preferably in p s e so aoe of substances which 

o 2 
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combine with acids (acetates), under pressure to a high 
temperature ( e.g. 160°—170° C.). Tne products are 
identical with those obtained according to Ger. Pat. 
270,780 (this J., 1014, 474).—T. F. B. 

Condensation jrroducls of the unthraqui none aeries ; Process 

for preparing nitrogenous -. Farbwerko vorm. 

Meister, Lucius, und Briining. Ger. Pat. 272,614, 
Dec. 15, 1912. Addition to Ger. Pat. 205,725 (see this 
J., 1913, 1060). 

a-ARYLAMiNOANTHiiAQUiNONES, or the acridine compounds 
dorived from them, arc molted with naphthols and zinc 
chloride.—T. F. 11. 

A nthraquiiwne,; Process for preparing ——. Farbwerko 
vorm. Meister, Lucius, und Briining. Ger. Pats. 273,318, 
Dee. 14, 19J2, and 273,319, Feb. 11, 1013. 

(1.) Anthracene is oxidised to authraquinone by moans of 
iron chlorate or a mixture of an alkali chlorato and an iron 
salt. (2.) The chlorates or salts of other metals which can 
exist in tho bivalont or tor valent form, aro used to oxidise 
anthracene. In this and tho previous patent, alkalino- 
oarth ohloratos may bo used instead of alkali ohlorates. 

—T. F. B. 

A nthraquinonn-N-lA '-oxazine; Process for preparing -. 

Farbwerko vorm. MeiBter, Lucuis, und Briining. Ger/ 
Pat. 273,444, March 20, 1913. 
Anthraqitinone-N-I.I'-uxazink is prepared by treating 
with condensing agents tho 2-methoxy-Lr-dianthrimido 
obtained by. the action of 1-chloro-anthraquinono on 1- 
amino-2-methoxyanthraquinono (see also Ger. Pats. 
260,946 and 2G6;946 ; this J., 1913, 1151).—T. F. B. 

Amino-derivatives of anthraquinone ; Process for preparing 

-. Farbwerko vorm. Meister, Lucius, und Briining. 

Ger. Pat. 273,810, July 11, 1913. Addition to Ger. Pat. 
207,212 (soe this J., 1913, 1151). 

Anthraquinone- 1-HULPHONic acid, anthroquinonodi- 
sulphonic acids, or derivatives of anthraquinonosulphonic 
acids are convorted into the corresponding amino deriva¬ 
tives by treatment with ammonia in presence of a barium 
compound which will combine with tho free sulphurous 
acid liberated during tho reaction.—T. K. B. 


IV.—COLOURING MATTERS AND DYES. 

Thujin. A. G. Perkin. Chorn. ftoe. Trans., 1914, 105, 
1408—1413. 

Thujin, isolated by Rochlodor and Kawalier in 1858 
(Wien. Akad. Ber., 29, 10) from tho groon portions of the 
Arbor vita'. (Thuja occidentalism is found to consist 
of quercitrin, with a trace of another glucoside, also 
probably of tho flavonol group, whilst thujetinic acid is 
composed mainly of quorcetin. Thujigenin is not regarded 
as & definite compound.—F. Sodn. 

Santalin ; Researches on ——. Part II. J. C. Cain, J. L. 
Simonsen, and C. Smith. Chem. Soc. Trans., 1914,105, 
1335—1342. (See this J., 1912, 580.) 

Molecular weight determinations by Barger’s method 
indicated CuH^Ojo as the formula of santalin. Ethyloar- 
bonatosantwin, C^HyO^COOt'jH,),, was prepared by 
treating an alkaline solution of santalin with ethyl ehloro- 
foraate. After purification by dissolving in ethyl benzoate 
and precipitating with benzene, it formed a reddish-brown 
powder, which could be hydrolysed with the production of 
santalin by wanning with dilute potassium hydroxide. 
It was not acted upon by diazomethane and could not be* 
further methylated. Santalin monomethyl ether, 
C M HttO t (OCH a )«, was formed during the inethylation of 
santaEn and melted at 248°—260° C. It was insoluble in 
alkalis and was not acted upon by the usual hydroxyl 


reagents. Similarly to the dimethyl ether it gave a mix¬ 
ture of anisic and ver&trio acids on oxidation with alkaline 
permanganate solution. Nitrosantalin monomothyl ether, 
| C >p H 18 G 4 (NO,),(OCH,) 4 , was purified by dissolving in acetio 
acid and precipitating with water. It was an amorphous 
brown powder, soluble in alkaliB and not melting below 
300° C. Oxidation of nitrosantalin dimethyl ether yielded 
anisic acid, 4-nitro-2.3-diraothoxybenzoio acid and two 
other acids. It was concluded that the skeleton formula 
of santalin might be that of a dianthracene derivative. 

—F. Shdn. 

, Daliscetin; The constitution of -. J. Loekiewioz and 

L. Marchlowski. Bor., 1914, 47, 1599—1000. 

From the products of the oxidation of datiscetin (a colour- 
! ing matter present in Datisca Cannabina) with bromine, 
bromosalicyiic. acid, and tetrabromophlorogluoinol wero 
isolated, since uio auostance is an womeride of luteolin, 
and yields tetrabenzoyl and acotyl derivatives, these 
results are in agreement with tho conception of datiscetin 
J as 1.3.r-trihydroxyflavonol.—G. F. M. 

1 Indigo production in India. Kept, on tho Progress of 
Agriculturo in India for 1912-13. [T.R.J 
i The area under indigo in India in 1912 declined by 
nearly 20% to 214,500 acres, the output of dye declined 
; by 21% and the price by 5-4%. The reduction of area is 
{ probably due to some extent to declining yield as woll as 
I to falling prices, the crop having been affected by a oon- 
i dition which seriously reduces the yield of “ khoonties ” 
j und tho production of seod, in tho Java plant. 

The Bihar Planters’ Association having found itself 
, unable to continue its subscription to the maintenance of 
] tho Sirsoah Research Station, tho latter has been closed, 
it has been agrood that the most efficient methods of 
manufacture now in vogue in Bihar certainly extract 
within 30% of tho possible amount of tho colouring 
principle and that tho present state of tho industry does 
j not justify further search for improved methods which 
would bo likely to promise at best a further 15 % of 
outturn in return for considerable capital expenditure on 
reorganisation of plant. It has consequently been decided 
that tho improvement of yield by a botanical study of 
the crop and by selection of the best type of plant offers 
the best chance of success, and this work is boing under¬ 
taken at Pusa. 

Patenth. 

Vat. [anthracene] colouring matters ; Production of -. 

J. Y. Johnson, London. From Badische Anilin und 
Soda Fabrik, Ludwigshafen on Rhino, Germany. Eng. 
Pats. 12,817 and 27,010, June 2 and Nov. 24,1913. 

A nitro or amino derivative of normal or tso-dibenz- 
anthrone iB treated with a “ reactive ” chloride, viz., alu¬ 
minium chloride, antimony pentachloride, phosphorus 
triehlorido, or phosphorus pentachloride. The reaction is 
preferably carried out in presence of nitrobenzene. The 
products give grey dyeings which are faster towards hypo¬ 
chlorite solutions than the dyeings obtained from the 
known grey dyes of this class. (Reference is directed in 
pursuance of Sect. 7, Sub-sect. 4, of the Patents and 
Dosigns Act, 1907, to Eng. Pat. 22,519 of 1905; this J., 
1906, 634.)—T. F. B. 

Azo dyes containing an arylsulpkonic. ester group; Manu¬ 
facture of -. Anilinfarben- und Extraot-Fabr. vorm. 

J. R. Ge'gy, Basle, Switzerland. Eng. Pat. 30,055, 
Dec. 31, 1913. Under Int. Conv., Jan. 2,1913. 

The arylsulphonio esters of aminophenols (other than that 
of o-aminophenol) are used for the production of monoazo 
or primary or secondary disazo dyestuffs. The dyestuffs 
have a great affinity for wool in neutral solutions, the 
shades produoed being fast to milling, whilst the dyeings 
on Bilk are fast to water. Their lakes are very test to 
sublimation. For example, orange-red dyestuffs are pro¬ 
duoed from the p-aminophenyl ester of p-toluenesulphonic 
sold after di&zotisation and combining with /9-naphthol j 
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by combining tbs diazo compound with l-phenyl-3- 
methyl- 5-pyrazolone, yellowish green dyeetu ffs are obtained 
A blue-black dyestuff is obtained by diazotising the m- 
aminophenyl ester of e-toluenezulphonie acid, combining 
with l.S-aminonajphtnol-S.S-dizulphonio aoid in acid 
solution, and combining this produot in alkaline solution 
with diazotised p-aminophenyl ester of p-toluenesulphonio 
aokl.—T. F. B. 


Azo dyestuffs; Production of new diazotimble -■. Farbon- 

- fabr. vorm. F. Bayer und Co. Fr. Pat. 465,794, Dec. 5, 
1913. Dnder Int. Conv., .Jan. 7 and .June 28,1913. 
Dykstuffh which give yoliow shades when developed 
with 0-naphthol are obtained by combining the diaso 
compounds of nitro-(aoetylamino-)arylaoidyl derivatives 
of aromatic diamine-sulphonio or-carboxylic acids with the 
pyrazolones or pyrazolone-carboxylic aoidB derived from 
aminothiazolos, e.g. dehydrothiotoluidino or Primubne, 
and afterwards reduoing (saponifying) the nitro-(acetyl- 
amino-)group. Examples of the first, component are 
nitro-(aoetylamino)-benzoylphenylenediamine-sulphonicor 
-carboxylic acid, or the corresponding derivatives of 
benzidinesulphonic acid, diaminostilbenedisulphonic acid, 
etc.—J. B. 


Indigoid dyestuff* ; Process for preparing -. Farben- 

fabr. vorm. F. Bayer und (to. Ger. Pat. 273,536, 
Aug. 16, 1912. 

Derivatives of 2.3-naphthisatiu halogenatod in the 
naphthalene nucleus, and in which the a-keto oxygen 
is replaced by chlorine or an anilino or similar group, 
are oondensed with components necessary for the forma¬ 
tion of indigoid dyestuffs.—T. F. B. 

Vat dyestuff* analogous in constitutum to indirubin ; Procsss 

for preparing -. Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 273,537, Aug. 30, 1912. 

Haloobnatkd 2.3-naphthisatins are condensed with 
oxythionaphthene, indoxyl, or analogous compounds 
containing the group, CH,,CO, or their substitution 
products.—T. F. B. 

Indigo ml; Preparation suitable for the -. A. Schmidt 

and A. Steindorff, Assignors to Farbwerke vorm. Meister, 
Lucius, und Briining. Hiichst on Maine, Germany. 
D.S. Pat. 1,096,000, May 12, 1914. 

Sun Eng. Pat. 17,045 of 1911; this ,J., 1912,808.—T.F.B. 


Sulphurised dyes and process of making same. H. 
Heimann, Dessau, Assignor to Act.-Ges. f. Anilinfabr., 
Berlin. O.S. Pat. 1,096,715, May 12, 1914. 

Szu Ft. Pat. 454.782 of 1913: this J„ 1913. 863.—T. F. B. 


Azo dyestuffs. H. Jordan and W. Neelmeier, Leverkusen. 
Assignors to Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. D.S. Pat. 1,097,231, May 19,1914. 
Sue Ft. Pat. 457,840 of 1913 ; this J., 1913,1004.—T. F. B. 

Vat [ anthracene j dyestuffs; Green - and process of 

making same. B. Mayer, Assignor to Soc. of Chem. 
Industry in Basle, Switzerland. U.S. Pat. 1,097,343, 
May 19, 1914. 

Si* Ger. Pat. 261,557 of 1912; this J., 1913,822.—T. F. B. 


Azo dyestuffs containing arylsulphonic ester groups; 

Process for preparing -. Fabriquea de Couleun 

d'Aniline et a'Extraits oi-dev. J. R. Geigy. Fr. Pat. 
486,161, Deo. 13,1913. Dnder Int. Conv., Jan. 2,1913. 
Ski Eng. Pat. 30,055 of 1913 ; preceding.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Paper and paper yams; Dry and wet strengths of -. 

0. Beadle and H. P. Stovena. Chem. News, 1914, 109, 
242—244. 

The strongest Swedish “ kraft ” papers used for the 
manufacture of paper yams show a tensile breaking 
length in the maohine direction of oyer 9 km.; papers 
made from Hedychium for the same purpose show over 
10 km. When thoroughly wetted, the strength of the 
Swedish papers either disappears altogether or is reduced 
to a negligible quantity (highest 0-58 lun.); the strength 
of wet Hedyohiura papers is still considerable (1-58 km.). 
The modem process of twisting paper yams from the 
finished paper, subsequently moistened, results in a decrease 
of the dry strength, the yarns from* the Swedish paper* 
showing an average breaking length of 6'89 km. ana those 
from Hedychium papers 7-37 km. On the other hand, 
the strength of thoroughly wet paper yam is very much 
greater than the strength of the original papor in the wet 
state. Yarns from the Swedish papers snowed a wet 
strength of 418 km. on tho average, and yams from 
Hedychium, 4-90 km. This inorease of wet strength as 
between paper and paper yam is due to the twisting of the 
strips. Yam made in the old way, by twisting strips 
without drying and finishing the paper, gave inferior 
results, both dry and wet. fii the manufacture of yam, 
the general rule is to produoe a paper of a substanoe of 
40—44 grms. per sq. m. and to vary the oonnt of the yam 
by varying the width of tho stripe.—J. F. B. 

Sulphite, pulp waste lyes; Disposal of -. Lasaar-Cohn. 

Chom.-Zeit., 1914, 38, 657—658. 

A REronT on tho disposal of the waste lyes from two 
sulphite pulp mills in the neighbourhood of Kfinigsberg. 
The effluent from one mill is discharged into the town sewers 
for irrigating the sewage fields. The admixture of the 
sulphite lyes with the sewage has produoed a beneficial 
effect upon the crops, tho large proportion of non-nitro- 
genous organic matter introduced by the lyes having an 
effect similar to that produoed by the straw of farm-yard 
manure when used in conjunction with town-sewage, 
great bacterial aotivity being thereby induced. The 
soluble sulphur oompounds probably also play an important 
part, for it has been shown that deotrolytioally prepared 
phosphates are by no means so suooessful as ordinary 
superphosphates, owing to the absenoe of caleium sulphate. 
The wasto lyes from the other mill, situated at the mouth of 
the river, are carried out into the bay by tank-steamers 
and gradually discharged on the voyage. Here again, 
a benefioial result is recorded. The organic matter* of the 
lye encourage the growth of the plankton, whioh attraots 
the fish, and the local fishery statistics show considerable 
inorease. The question of profitable or even oostlees dis¬ 
posal of the lyee still await* solution. Tho hygroaoopio 
nature of the solid matters of the lyee makes them un¬ 
suitable for fuel briquettes, although small quantities are 
suooessfuUy applied for briquetting blaet-fnmaoe dust; 
the evaporation, howevor, is a difficult problem. Over 
2 million kilos, of waste lyes are produoed duly by the 
German pulp millB alone.—J. F. B. 

Pseudo-tannins in sulphite-cellulose extracts. Moeller. 

See XV. 


Detection of sulphite-cellulose extract. Gansser. fifes XV. 


Patxhts. 

Aircraft; Fabric [conducting electricity] for use in the 

manufacture of -. R. Weil, Hanover, Germany. 

Eng. Pat. 23,932, Oot. 22, 1913. Dnder Int. Conv., 
Jan. 18, 1913. 

Fabrics are treated with finely powdered graphite or 
with a mixture of rubber and graphite, or with each suc¬ 
cessively. The oondnoting material is so applied at 


Manufacture of pigments. Eng. Pat. 20,106. See SMI. 
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brushed into the fabric that any movement of the latter 
independent of the conducting powder in impoesible. 


fur and hair ; Process fur carottinj -. L. F. Paris, 

Paris. Eng. Pat. 64(H). Mar. 3,1914. Under Jnt.Conv., 
Mar. 6, 1913. 

Pint or hair intended for the manufacture of felt is suit- 
jacted to the action of nitrous anhydride, nit.rosyl chloride, ■ 
and a combination of nitaoayl chloride with a metallic 
chloride, e.g., ZnNOCI,, or a mixture capable of yielding I 
each substances, together with a small exceaB of nitric 
and hydrodrochloric acids. Example: for a yollow [ 
oanotting Huid, sodium nitrite and nitrate (300 grrns. of 
each) are dissolved in 8 litres of water and 100 c.c. of 
oommeroial sodium hypochlorite solution added. A 
mixture consisting of nitric acid (sp. gr. 1-31), 1800 c.c.; 
hydrochloric acid, 500 c.e. : zinc chloride solution (sp gr. 
l-4i), 360c.c. is then stirred in and the skins treated inthe 
ordinary way. A neutral salt, e.g., a strontium or barium 
salt may be added to impart a lustre to the hair and preci¬ 
pitate any sulphuric aoid present.—.1. F. B. 

Acetylcellulose solution#; Manufacture of -. D. E. 

Reid. Assignor to Eastman Kodak Co., Rochester, N. Y. 
U.6. Pat. 1,006,999, May 5, 1914. 

ApETYUiKLUU-osK is dissolved in a solvent of low boiling 
point, mixed with a transparent non-oleaginous liquid 
wbioh is not a solvent of cellulose, has a relatively high 
boiling point, is incapable of combining chemically with 
the cellulose or the Bolvent, and is non inflammable. 

A solution of acetylcellulose in aeotono, containing peiita- 
ohloroethane in the proportion of 60—100% of the weight 
of the cellulose, is specified.—). F. B. 

Cellulose esters ; Process for preparing -. Kuolt und 

Co. (Ser. Pat. 272,121, Dec. 20. 1911. 
Cellui.ohf or an analogous compound is treated with an 
organic anhydride in presence of a salt of an ester-sulphuric 
acid. By adjusting the conditions of the reaction, acblyl- 
celluloses soluble in chloroform and insoluble in acetone, 
or soluble in acetone may be obtained. .Salta of the 
weaker bases are the more active catalysts. —'T. F. B. 

Pulp stuff; Apparatus for refining - for use in the 

manufacture. oj paper and the. lilce. T. H. Nash, St. 
Paul's Cray, Kent. Eng. Pat. 0876, Mar. 18, 1914. 
The stufl is contained in a mixing chest having a well- 
shaped or aomi-oirouler bottom in order to retain tile 
heavy impurities which settle out; an agitator or zig-zag 
frame, mounted on a horizontal shaft in hearings situated 
in the ends of the chest, serves to keep the pulp well 
mixed. At a point above the lowest level of the ohest is 
a sluioe from whioh the stuff may 1» discharged in a regu¬ 
lated stream into a shoot, which delivers it down an inclined 
base, feeding the stuff between the roll and bed-plate of a 
beating engine. The beating apparatus may consist of one 
or several rolls, with their respective bed plates, arranged 
oonseoutively on the inclined base. After treatment 
under the loweBt beater-roll the stuff is returned to the 
mixing chest by a pump.—J. F. B. 

Papers; Manufacture of opaque -. A. D. Daigre and 

L. P. A. A. Baitleul, Paris. Eng. Pat. 7883, Apr. 3. 

1913. 

Opaque papers are made by tho superposition of two or 
more layers of paper or partly manufactured moist paper 
coming from the paper-forming wires, the inner faces of the 
outside layers being coloured or coated and the whole 
united in a single sheet by suitable couch or press rolls. 
Preferably, the opaque or coloured layer is applied in the 
form of a very fine paper pulp introduced between two 
outer layers of paper so that under pressure it tends to 
fill up the pores of the inner surfaces of these layers. This 
opaque intermediate layer may be composed of a basis of 
magnMinm carbonate with the neoeesary quantity of 
oolburing matter and a small proportion of finely beaten 
Mg or other stock.—iJ. F. B. 


Paper; Manufacture of a flexible and waterproof material 

from -. Q. Magnaeoo, Genoa, Italy. Eng. Pat. 

18,836, Aug. 19, 1913. 

Sheets of paper are coated or impregnated with a mixture 
of animal glue, 25 parts ; glycerin, 20; albumin, 10; 
camphor, 8; linseed oil, 10; sulphur, 7; water, 20 
parts. The product is then tanned with formaldehyde 
or tannic acid on one side and a number of superposed 
sheets are compressed togothor. Tissues, threads or 
wires may lie interposed between the sheets to strengthen 
the material. The oompoBite sheet is afterwards again 
immersed in a tanning solution, dried and coated with 
paraffin wax or fata.—,1. F. B. 

Insects [in furs , skins, etc.); Process of destroying —— 
A. Erlenbaeh, Dessau, Assignor to Aot.-Ge*. f. Anilin- 
fabr., Berhn. 11.8. Pat. 1,097,408, May 19. 1914. 

Bee Fr. Pat,, 442,719 of 1912 ; this J., 1912,1026.—T. F. B. 

Producing fermentable sugars [from cellulosic materials ] 
D.S. Pat. 1,090,030. See XVII. 

Purifying alcohol manufactured by distilling fermented 
sulphite liquor. U.S. Pat. 1,095,830. Pee. XVIII. 


1 VI.—BLEACHING ; DYEING ; PRINTING ; 

FINISHING. 

Dyeing of wool; The theory of the—. Preliminary 
investigation of the constitution anil dyeing properties of 
wool. K. Gebhu.nl. Z. angew. Cheni., 1914, 27, 
297 307. 

The presence of a primary amino group in wool is ovidont 
from the formation by tho action of nitrous acid of a 
di&zo compound and not a nitrosamino. In agreement 
with this is tho absence of any reaction between tne diazo¬ 
compound and phenol and sulphuric acid, also the normal 
combination of tho diazo-emnpound with a series of azo- 
components and tiie fact- that any condensation which 
has the effect of stopping up or removing an amino group 
has tho effect, of rendering wool nndiazotisalile. Treat¬ 
ment of diazotised wool with caustic soda causes a brown 
coloration and an increase in Die acidic properties of the 
wool (loss of affinity for aoid dyes) which suggest* the 
formation of a triazono. The fact that wool has not yet 
been deamidised by decomposition of the diazo compound, 
which point* to nitrosification rather than diazotisation, 
may be due either to ring formation between the diazo 
and the carboxyl groups or reduction to hydrazine. In 
support of tho latter assumption is tho violet colour whioh 
diazotiBod and boiled-out wool gives with caustic soda, 
just like the hydrazinnsulphonic acid of anthraquinone. 
Tho hydrazinosulphonic acid of wool gives an orange 
coloration with zinc chloride, and it is suggested that ring 
formation takes place. The power of this condensation 
product still to fix to a certain extant aoid dyestuffs 
suggests the weakly basic properties of a pyrazolone ring. 
Treatment of wool’with acetic anhydride Beems to lead in 
the first instance to simple acetylation of the amino 
group. The wool loses ita basic projierties and its affinity 
for acid dyestuffs, whereas its affinity for basic dyestuffs is 
increased.’ Further action causes a Btrong brown oolora- 
tion of tho wool, due to ring (laotone, miaoin, pyridone) 
formation. AldehydcB which condense with the amino 
group, bisulphites which convert it into hydroxyl or 
sulphinic acid and oxidising agents which oonvert it into 
hydroxyl or cause ring (indazole) formation all have the 
effeot of depriving wool of its baaie functions as shown 
by loss of affinity for acid dyestuffs and increased affinity 
for basic ooloure. Wool also behaves like a primary 
amine in forming salts, for instanoe with phoephotnngstio 
acid. This salt formation is prevented, by aeetylation of 
the wool but is not affected by esterification of the oarboxyl 
group. The existence of a carbonyl group is shown by 
the action of hydroxylamine on wool The affinity for 
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acid dyestuffs is thereby decreased, that for basic dyestuffs 
unchanged or increased. These effocts can be heightened 
by inner salt formation, according to whother it takes 
place between the tC : NOH residue and the amino group 
or the oarboxyl group, phosphotungstic acid furnishing 
an example of the former and aluminium acetate of the 
latter. That a carboxyl group iB present in wool is shown 
by the formation of coloured metallic salts and by the 
fact that esterification with alcohol and sulphuric acid 
leads to a loss of all the acid propertioB of the wool. For 
complete reservation of wool against acid dyostuffB inner 
complex ring or salt formation involving both the amino 
and the carbonyl groups ap]>ears to be necessary, examples 
of which are the products of reaction of wool with pyro- 
tartaric acid, urea or methylenedisalicylio acid, or the 
well-known tannin-stannous chloride reserve. The com¬ 
plex salt wool oxime-phosphotungstic acid is also an 
example. Of a large number of amino-acids examined in 
regard to their behaviour towards dyestuffs and mordants, 
only such as contained an aromatic nucleus, and particu¬ 
larly anthranoylanthranilic acid, approximated in their 
properties to wool, and it is concluded that- a substance 
analogous to anthranoylanthranilic acid is the chief 
constituent of wool.—J. B. 


Boric acid; The use of —— for souring. R. Weiss. 
Scaled note, No. 1306, dated Dec. 29, 1902. Roport 
thereon by Th. Strieker. Bull. Soc. 1 nd. Mulhouse, 1914, 
84, 127—128. 

A solution containing 3 grins, of boric acid per litre is 
used for souring after bleaching. There is not the same 
risk of tendering as when mineral aeids are used, aB a 
solution of boric acid can be dried on the fibre without 
risk. Ramie is said to be improved in appearance by 
this process.—J. B. 


Barium aluminale as a mordant for cotton ; The use of -. 

L. Grenot. Sealed note, No. 1305, dated Dec. 25, 1902. 
Report thereon by M. Battegay. Bull. Soc. Jnd. 
Mulhouse, 1914, 84, 124—125. 

Cotton is impregnated with a solution of barium aluminale 
and exposed to the air, whereby the salt is docoinfamed 
and alumina is deposited on the fibre. The process is 
applicable to Alizarin dyeing with or without oiling. 

B. 


Reserve ; A new - \under zinc, dust and stannous chloride, 

discharges ]. A. Lehmann. Sealed note, No. 1381, 
dated Feb. 23, 1003. Report thereon by H. Schmid. 
Bull. Soc. Ind. Mulhouse, 1914, 84, 125—-127. 
Precipitated sulphur is proposed as a reserve under 
zinc dust discharges, and sulphur in the form of hydro¬ 
sulphite as a reserve under stannous chloride discharges. 
Hydrosulphite also gives good results in reserve printing 
under ohlorate-prussiate black. The sulphur reserve is 
now obsolete since zinc and tin-salt havo been replaced 
by hydrosulphite for discharge work, under which the 
usual reserves are nitrite ana other oxidising agents or 
non-volatile organic acids.—J. B. 

Patents. 

Bleaching liquor; Process for the regeneration of -. 

W. Mathesius and M. Freiberger. Fr. Pat. 406,121, 
Deo. 12, 1913. Under Int. Oonv., April 2, 1913. 
Bleaching kier liquor is regenerated by boiling with 
lime, filtering, treating with an oxidising agent (e.g. a 
hypochlorite), boiling and finally correcting the exoess of 
oxidising agent, with bisulphite, for example.—J. B. 


Singeing yarn and fabrics ; Process and apparatus for -. 

B. Szilard, Pans. Eng. Pat. 15,867, July 9, 1013. 
Under Int. Conv., July 10, 1012. 

A QtJAitTZ screen iB interposed between the flitne and the 
article to be singed.—J. B. 


Mercerising yarn ; Machines for -. P. Hahn, Nleder* 

lahnstoin a/R„ Germany. Eng. Pat. 14,702, June 25, 
1913. 

The mechanism for stretching the yarn in mercerising 
machines of the type described in Eng. Pat. 22,235 of 
1902 (this J., 1903, 993) is modified so as to avoid unneces¬ 
sary Btrossos on the wearing parts of the machine during 
that part of the process in which the yarn is not under 
tension.—J. B. 

Silk ; Weighted - and process of making it. E. Stern, 

Hanover, Germany. Assignor to Deutsche Oosgliihlicht 
Akt.-Ges. (Auerges.), Berlin. U.S. Pat. 1,095,684, 
May 5, 1914. 

Silk is treated with a solution containing a oerium salt 
rich in didymium and lanthanum, a zinc salt and a tin 
salt. -.J. B. 

Shifting hanks of yarn in dyeina ; Apparatus for -. 

NicdorlaHhsteiner Maschinenfabrik G. iu. b. H. and 
P. Hahn, Niederlahnstoin-on-the-Rhino, Germany. 
Eng. Pat. 10,738, July 21, 1913. Addition to Eng. Pat. 
13,982 of 1911, dated .Tunc 13,1910 (see Fr. Pat. 421,183 ; 
this J., 1911, 480). 

A regulating moohanism is incorporated in the machine 
to enable adjustments to bo made before starting, so that 
the beginning of the period, at which hanks must do turned 
and displaced on their carriers, oan bo regulated relatively 
to the intermediate period during which the hankB are only 
displaced. The regulation may bo varied, aooording to 
the nature or the qualities of the yarn to be treated and 
the dye employed, thus enabling operations previously 
carried out by hand to bo done automatically.—B. N. 

[ Developed] dyestuffs on the fibre by the one-bath method; 

Production of -. A. G. Bloxam, London. From 

Chom. Fabr. Griosheiin-Klektron, Frankfurt a/M., 
Germany. Eng. Pat. 9102, April 9, 1914. 

Cotton goods are padded or printed with a caustic soda 
solution of an arylide of 2.3-hydroxynaphthoio aoid and a 
nitrosamine salt {e.g., that derived from p-nitramline) and 
developed by passing through a solution of a weak acid or 
an acid salt, for example acetic aoid or sodium bichromate. 
Brilliant rod shades are produced. (See Eng. Pat. 13,766 
of 1912; this .1., 1912, 915.)—.J. B. 

Dyeing wool; Proc,ess of - by means of furfural. A. 

and E. Ledcror. Fr. Pat. 466,323, Doc. 17, 1913. 
Wool is dyed yellow by treating it with a solution of 
furfural, the shade changing to a black on exposure or by 
the action of hydrochloric acid. Hydrochloric aoid may 
be added directly to the bath or the process may be advan¬ 
tageously employed in connection with carbonising. The 
addition of metallic salts varies the shade and it is also 
possible to uso the condensation products of furfural with 
phenols or other substances capable of undergoing the 
Perkin-Liaison condensation.--J. B. 


Dyeing furs ; Process for -. L. Cassolla und Co, Ger. 

Pat. 272,736, June 13. 1913. 

Fur skins are chrome-tanned and simultaneously or previ¬ 
ously treated with formaldehyde, then treated with 
chlorine and finally dyed With an aoid wool dyestuff. The 
formaldehyde treatment reduces the amount of chloride 
of lime required to about one-third. If it is not desirable 
for the skin itself to come in contact with the formaldehyde, 
the fur alone is treated prior to tanning.—T. F. B. 

Printing Alizarins; The preparation of esters of high 
molecular weight and their application in ——. Moilard 
and Cumet. Fr. Pat. 466,005, Deo. 10,1013. 
Substances of the ester type are prodaoed by treating 
fatty acids of high molecular weight and having an alcoholic 
function (e.cf. # ricinoleic acid) with acids other than sulphuric 
or formic, for example phosphoric, acetic, laotlo or butyric 
acids. The new product* Ure stable In the cold nut 
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deoompoM on hosting in the presonoe of water with 
liberation of the fatty aoid, which property enables them 
to be used for the direct printing of Alizarins without 
previous oiling.—J. B. 

Brown or grey prints on vegetable fibres; Process for pro¬ 
ducing fast -. Farbworko vorm. Meister, Lucius, 

und Bruiting. Ger. Pat. 272,686, March 30, 1913. 
Addition to Ger. Pat. 271,262 (see this J., 1914, 480). 
Hexamethyi.enetetkamink is usod in place of formalde¬ 
hyde in the process described in the principal patent. The 
printing colours prepared in this way are more stable than 
those made with formaldehyde.—T. F. B. 


efficiency of the oell. For the prooees to be of industrial 
value solid ferrioyanide must be separated at the anode, 
sinoe the alkaline liquid whioh accumulates there oould 
not be evaporated without loss. By keeping the anolyte 
saturated with ferrooyanide, the ferrioyanide was deposited 
in a pure finely crystalline form. Wien the anolyte had 
become so alkaline that oxygen began to be evolved 
it was regenerated by adding a suitable amount of 
potassium oalcium ferrooyanide and pasting in carbon 
dioxide : CaK,Fe(CN),+2KOH+CO,-K,Fe(CN),+ 

CaCO,+H t O. When nickel eleotrodes wore used in the 
electrolysis it was necessary to exolude chloride from the 
electrolyte.—W. H. P. 


Lace and other similar goods, woven or other fabrics ; Coat¬ 
ing - with metal. E. A. and B. 0. Holland. London. 

Eng. Pat. 9786, Apr. 26, 1913. 


Thu laoo or other fabric is rendered waterproof by immer¬ 
sion in a solution of shellac or other varnish; ufter drying, 
it is coated successively with a mixture of Oxford ochre 
and boiled oil, leaf-metal, and two layers of thin varnish 
or laoqner. The first troatmont may be partly replaced 
by the application of rubber solution and parchment size. 

—,1. F. B. 


Aluminium nitride; The preparation of——from its 
elements. ,J. Wolf. Z. anorg. Ohem., 1914,87,120—128. 
Pi ke aluminium heated quickly to 2000° C. in a current 
of nitrogen and kept at this temperature for 60 mins, 
gavo a product containing 33-9% N (theoretical 34-08%). 
Aluminium nitride dissociates in nitrogen at atmospheric 
pressure at about 1860° (!. When heated in nitrogen at a 
pressure of 4-3 atmospheres, it melts at about 2160° 
2200° C. It appears to exist only in the crystalline 
form.—T. St. 


Hanks of yam ; Apparatus for treating —— with a liquid 
contained in a trough. H. HablUtzel, Zurich, Switzer¬ 
land. Eng. Pat. 16,868, July 22, 1913. 

Sun Fr. Pat. 400,829 of 1913; this J., 1914, 73.—T. F. B. 

Mercerised cotton; Production of ——. C. Rumpf, Berlin. 
Eng. Pat. 24,236, Got. 26, 1913. Under Int. Conv., 
Oct. 28, 1912. 

8m Fr. Pat. 464,114 of 1913 ; this J„ 1914,418.—T. F. B. 


Nitrides; Dissociation pressures of some -. R. E. 

Slade and G. I. Higson. Report of Brit. Assoc., 1913. 
461. 

Vanadium, tantalum, or boron was heatod inan unglazed 
poroolain boat in vacuo, nitrogen was admitted and 
allowed to reaot until tho dissociation pressure of the 
nitride was attained, then some nitrogen was pumped off, 
and equilibrium established from the other side. The 
results obtained were :— 


Cotton; Process for the treatment of -. B. Teufor, 

Chemnitz, Germany. U.S. Pat. 1,097,377, May 19, 
1914 

She Ft. Pat. 463,073 of 1913; this J„ 1914, 248.—T. F. B. 

Printing gallocyanine dyestuffs on cotton; Resist method 

iff -. Farbwerke vorm. L. Durand, Huguonin und 

Co., Bade, Switzerland. Eng. Pat. 8366, April 2, 
1914. Under Int. Conv., May 2, 1913. 

8** Ger. Pat. 269,933 of 1913; this J., 1914,418.—T. F. B. 

Printing-colours. L. Schiitz<!, Lcipzig-Eutritzseh, and 
R. Fisoher, Leipzig-Reudnitz, Gormany. U.S. Pat. 
1,096,198, May 12, 1914. 

See Eng. Pat. 12,667 of 1913; this J., 1913,1007.—T. F. B. 

Finishing or dressing textile fabrics with soapy preparations. 
R. Weiss, Kingershoim, Germany. U.S. Pat. 1,097,493, 
May 19, 1914. 

See Fr. Pat. 448,490 of 1911; this J., 1913 436.—T. F. B. 


VU.—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Potassium ferrioyanide; Electrolytic production of -. 

G. Grube. Z. Eloktroohom., 1914, 20, 334—344. 

In the eleotrolysis of potassium ferrooyanide, good ourrent 
yields of ferrioyanide in solution were obtained when 
the anode and the cathode wore separated by a diaphragm 
and the oontents of the anode comportment well stirred. 
The ourrent yield was best at low anode current densities, 
and was independent of the nature of the anode (niokel, 
platinum, iron, oopper or lead peroxide). Maximum 
yield was obtained at about 60° C.; above this tem¬ 
perature the alkaline solution of ferrioyanide in the anode 
compartment suffered a purely chemical decomposition 
with formation of iron oxide whioh produced a non- 
oondnotiag ooat on the anode and thus lowered the 
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—A. 8. 


Nitric oxide ; The compounds of - with ferrous and 

copper salts. W. Manchot. Ber., 1914, 47, 1601— 
1614. (See also this J., 1910, 663 and 1202.) 

On account of the reversibility of tho reaction FeSO,-f 
NOytFeSOpNO, only a portion of the iron in aqueous 
solutions of ferrous Bulphateis combined with nitric oxide. 
In alcoholic solution, however, the absorption proooeds to 
completion, and by the addition of ammonium phosphate, 
potassium ferrooyanide, borax, or sodium arsenate, the 
insoluble ferrous-nitric oxide salt is precipitated, free from 
admixed forrous salt. The produot precipitated with 
ammonium phosphate had the composition Fe(\0)H PO, 
and formed a crystalline mass melting at 16° C. The 
ability of copper salts to combine with nitric oxide is 
limited to the bromide, ohloride, and sulphate. In eaoh 
case only 1 mol. NO is absorbed per atom Cu, and the 
produots are extremely sensitive to water. The view 
previously put forward that the brown iron compounds 
are analogous to the basic ferric salts (HO-Fe: SO,, 
NO-Fe: SO.) is confirmed by the isolation of the phosphate 
above, and by the fact that a brown (FeNO)' ion wanders 
to tho cathode during electrolysis. In the previously 
described green compounds a (FeNO) group exists in the 
anion. The red iron-nitrio-oxido compounds, and all the 
oopper compounds gave negative results on electrolysis. 
Iron in stable oomplexes as the ferroeyanides or the tri- 
u,u-dipyridyl iron compounds is unable to oombine with 
nitric oxide (or carbon monoxide, which is of importance 
with regard to hwmogioMn), but if one of the co-ordinated 

a is leas firmly bound, e.g. in Na,Fe(CN)JIH|, the 
bound group oan be displaced. It is probable that 
in every ease the nitric oxide first oombine* with the whole 
molecule by subsidiary valenoies, since all condition* 
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favouring diminution of dissociation favour the com¬ 
bination with nitric oxide. In diaeociating solventa ion 
formation may then ooonr, the brown compound* being the 
limiting ca«e.—Q. F. M. 

Ferrous-nitric oxide compounds; Lecture experiments 
with -. W. Manohot. Bor., 191*. 47, 1014—1616. 

Tm revemibility of ohemioai action can be readily 
demonstrated by means of the reaotion FeS0 4 +N0^ 
FeSO,-NO (see preceding abstract). The displacement 
ot the equilibrium to the right is shown by the complete 
absorption of nitric oxide by a oonoentrated ferrous 
sulphate solution in a nitromotor, and the reverse reaotion 
by leading first nitric oxide, and then hydrogen into 
a dilute ferrous sulphate solution in a wash-bottle, whon 
the intense brown colour first produced will, after 3—4 
mins., have completely disappeared. Coloration and 
decolorisation can bo effected in a similar manner, and 
still more rapidly, if a dilute alooholic solution of cupric 
chlorMe be substituted for the iron solntion.—0. F. M. 


where leaks may ooour, to form acid- and heat-resisting 
seals. Such a cement may be composed of fossil earth, 
barium sulphate, and sodium sttioate, with or without the 
addition of iron powder.—-O. R. 

Drying liquids, gases and vapours [nitric acid]: Process 

of -. Norsk-Elektrisk Kvaelstofaktieselskab. Fr. 

Pat. 465,504, Nov. 29,1913. Under Int. Conv., Nov. 30, 
1912. 

The weak nitrio'aoid is vaporised and the vapour* passed 
up a towor supplied with concentrated sulphuric aoid, so 
that only practically dry nitric acid vapour escapes from 
the top. To avoid irregular working due to the heat 
evolved by the absorption of water by the sulphuric acid, 
a portion of the latter is withdrawn from the lower part 
of the tower, passed through a coolor and returned higher 
up. The diluted sulphuric acid from tho bottom of the 
tower is concentrated for use i gain but is firat passed 
through on apparatus in which the nitric acid is expelled 
by a current of air, the vapours of nitric acid carried away 
being {Hissed up tho first tower.—W. II. C. 


Radium preparations and mesothorium preparations of 
different ages ; Distinguishing - by the. aid of their ir¬ 

radiation. O. Hahn. Strahlentherapie, 1914, 4, 154— 
174. Chem. Zentr., 1914,1, 1779—1780. 

Ip a solution of a radioaotive salt bo heated for several 
hours on the water-bath, with occasional boiling, the 
penetrating radiation falls to practically nil in the case of 
a radium salt, since the active deposit decomposes and the 
emanation is prevented from accumulating. If moso- 
thorium be present, the penetrating radiation diminishes 
by an amount corresponding to the proportion of radium 
present. In freshly-prepared mesothorium products a 
radium-oontent corresponding to 25% of the total y- 
radiation was found. In tho following table the pene¬ 
trating powers of tho y-rays from various radium and 
mesothorium preparations are shown, the figures repre¬ 
senting the proportions of the total radiation passing layers 
of load of increasing thicknoss, the portion passing a layer 
3-3 mm. thick being taken as 100. 
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44 
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JB-l 

12-2 
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9-2 

00 

7-6 

9-1 
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Radio- 

thorium. 


100 
Bfl-8 
031 
47-1 
36-8 
29-1 
23-3 
18-8 

16- 3 

17- 4 


Curves plotted from results such as these afford a ready 
means of characterising various radioaotive preparations. 
Attention is drawn to the great influence of the material 
of the electroscope: the action of the y-rays was con¬ 
siderably greater in an eleotrosoope made of lead than in 
one of aluminium or zinc, thus affording proof of the very 
strong secondary radiation of lead.—A. 8. 


Determination of fcrrocyanides bu oxidation with an allcali 
bromale. De Koninok and Joassart. See XXIII. 


Patents. 

Acid-resisting pipes and vessels for use in sulphuric acid 

concentration; Process of manufacturing -. W. 

Htrzoda, Sohoppinitx, Germany. Eng. Pat. 26,732, 
Nov. 20, 1913. 

Ax inner, add-proof lining is separated from an outer, 
iron shell by a porous, add-reaftting oement, which » 
capable at reacting with iron and sulphuric acid, at planes 


// ydromlphites ; Manufacture of anhydrous -. .1. Y. 

Johnson, London. From Kinxlberger nnd Co., Prague, 
Austria. Eng. Pat. 11.010, May 9, 1913. 

Anhydrous hydrosulphitea are prepared by heating 
sodium formate with sodium bisulphite or sodium pyro- 
sulphite to 65°—70° 0. in the presence of alcohol, of 
70—90% strength, preferably with addition of sulphur 
dioxide or formic aoid, or both.—0. R. 


Sulphur-bearing materials; Process of treating -. 

H. Koppers, Essen-Ruhr, Germany. Eng. Pat. 21,885, 

Sept. 22, 1913. 

Sulfhub-bkabiho materials, especially tho residues from 
the purification of coal-gas, are passed continuously 
through a container, in wnioh they are subjected to tho 
action of steam and gases, heated to a temperature below 
that at which sulphur volatilises. The issuing gases are 
drawn through a saturator, for the absorption of tho 
ammonia (whioh is formed and evolved in the oontainer), 
and forced through a suporheater book into the oontainer. 
The object of the process is to remove organic matter, etc., 
from tho material and render it more suitable for the 
production of sulphur dioxide for use in the manufacture 
of sulphuric acid.—0. R. 


Aluminium nitride; Method of obtaining - by heating 

alumina or aluminous materials and carbon in an atmo¬ 
sphere containing nitrogen. Soc. Ci(morale des Nitrures, 
Paris. Eng. Pat. 23,740, Oct. 20, 1913. Under Int. 
Conv., Nov, 22, 1912. 

A mixtube of aluminous substances and oarbon is blown, 
dropped, or passed in a state of suspension through a 
graphite tube, several metres high and 12 cm. in diameter, 
which is heated olootrioally to about 2000° C.—0. R. 

Aluminium nitride ; Preparation of -in electric furnaces 

heated by the electric arc. Aluminium Industrie Akt.- 
Ges. Fr. Pat. 485,807, Deo. 6,1913. Under Int. Conv., 
Dec'. 7, 1912. 

A mixtube containing alumina and oarbon is heated by 
the elootric arc, and n plentiful supply of nitrogen or gas 
containing nitrogen is led direotly into the Same through 
hollow olootrodes, or is passed between the are and the 
mixture, leaving the furnace at a somewhat lower level. 
The furnace (preferably of the shaft type) is provided with 
a oover, and the wall is pieroed at about the level of the 
electrodes by ohannels directed downwards and normally 
dosed, which communicate with a spherical oavity in the 
oharge, formed around the eleotr«les during working. 
The ohannels serve for recharging and permit of working 
the oharge, so that the reaotion product (relatively pure 
aluminium nitride) may be regularly withdrawn through 
an opening at the bottom ot the furnace,—F. Sons. 
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Nitrogen compounds of ahNkiniutn and alkali or alkaline - 

earth metals ; Manufacture of double -. D. Peniakoff. 

Fr. Pat. 466,679, Feb. II, 1913. 

An alkali or alkaline-earth aluminute (or substance yielding 
such on heating), mixed with an amount of carbon 
equivalent to the combined oxygen present, iB hoated 
in a current of nitrogen or gas containing nitrogen, which 
is readily absorbed at a relatively low temperature. The 
double nitride thuH obtained is treated for the production 
of ammonia or other nitrogen compound, with simul¬ 
taneous recovery of aluminate, or ot pure alumina and 
alkali or alkaline earth compounds. -F. Soon. 

Zinc lyes; Treatment of -. W. Buddeus, Charlotten- 

burg, (lermany. Eng. Pat. 26,967, Nov. 12, 1913. 
Undor Int. Conv., Dec. 11, 1912. 

Zinc lyes containing ferrous iron are treated with sufficient 
slaked lime to pnxupitate all the zinc and all the ferrous 
iron, the precipitate is dried by means of air, which oxidises 
all the ferrous to ferric hydroxide, and the dried mass is 
treated with sufficient, acid to form the corresponding zinc 
salt only, all the zinc hydroxide being dissolved before the 
ferric hydroxide is attacked.—0. R. 


Hydrogen peroxide : [ Electrolytic} Manufacture of - % I 

H. Wade, London. From Honkol und Co., Dussoldorf, 
Germany. Eng. Pat. 764, Jan. 10, 1914. 

Tn the electrolytic production of hydrogon peroxide, as 
described in Eng. Pat. 8582 of 1913 (this J., 1913, 791), 
the amalgamated gold cathodes are replaced by cat hodes 
composed of silver or copper amalgam.- -<). R. 

Calcium cyanamide; Process and means for producing 

continuously -. DettifoHB Power Co., Ltd., and 

J. H. Lidholra, London. Eng. Pat. 3546, Feb. 11, 1914. 
Under Int. Oonv., Feb. IK, 1913. 

Calcium carbide is fed continuously through an cloc- 1 
trically heatod, inclined, rotary tube furnace, into which : 
nitrogen is injected undor pressure. The furnace con¬ 
tains, in addition to a main channel, one or more longi¬ 
tudinal channols, and is provided with a system of injectors, 
which produce a circulation of the nitrogen, the, flow of the 
gas in the main channel being in counter-current to 
the passage of the carbide, which moves from a hopper | 
at tho feed end, through the /one of highest temperature, ; 
to a collecting chamber at. the delivery end.—0. R. 


Nitrogen compounds derived from carbides [calcium cyana- 

miae] ,* Manufacture of -. .1. H. Lidholm and 

Dettifoss Power Co., Ltd. Fr. Pat. 465,473, Nov. 28, 
1913. Under Int. Conv., Feb. 24, 1913. 

Nitrogen is supplied to a closed (preferably bell-shaped) 
furnace chamber, fitted with a movable hearth which may 
be lowered from the furnace and removed on rails. The 
charge is not allowed to come into contact, with tho walls 
of the chamber, but is introduced into a receiver on the 
hearth, before this is moved into position, or is fed in 
gradually through a device in the roof of the chamber. 
A seoond charge is introduced into the heated furnace, 
on a new hearth, as soon as the first has been withdrawn. 

—F. Soon. 


A luminium - (wari ng materials ; Treatment of -. H. P. 

Bassett, Catonsville, Md. U.S. Pat. 1,096,306, May 6, 

1914. 

Olay, felspar, or the like, is heated with an equal weight 
of a mixture of sodium carbonate, 3, and sodium chloride, 
2 parts, the*soluble portion of the treated mass is extracted 
with water, carbonated, and tho aluminous precipitate is 
separated. Caustic alkali is added to the remaining 
solution, to convert sodium and potassium bioarbonates 
into carbonates, and the solution sufficiently evaporated 
to separate sodium o&rbonate and chloride.—0. R. 


Antimony oxide ; Method of manufacturing -. A. L. 

Stark, Assignor to The Enamel Company of America, 
Elyria, Ohio. U.S. Pat. 1,096,468, May 12, 1914. 

A combustible mixture of air and hydrocarbon holding 
powdered antimony sulphide in suspension, is discharged 
into a chamber where it is ignited, tho mixture of antimony 
oxide and sulphur dioxide produced is immediately cooled 
so aw to prevent the formation of antimonic oxide, and the 
antimony oxido separated, e.g., by passing the combustion 
products through a settling chamber and dust collector. 

—F. Sodn. 

Radium, radioactive emanations, and other radioactive 
substances; Process of extraction , isolation, and con¬ 
centration of -. E. Ebler. First Addition, dated 

Dec. 4, 1913, to Fr. Pat. 440,236, Feb. 16, 1912 (this J., 

1912, 723). Undor Int. Conv., Doc. 11, 1012. 
Adsorption is effected by means of hydrated manganese 
peroxide which may be formed in situ by reducing ] er- 
munganatft (preferably with manganese chloride), and tho 
radioactive salt, extruded from the adsorption product, 
is redissolved, and the treatment repeated until the desirod 
concentration of radium (with respect to barium, for 
instance) is effwted.—F. Sodn. 

Radioactive prepiratwn. Iiadiogen-Oes. m. b. II. Fr. 
Pat. 466,016, Dec. 10, 1913. Under Int. Conv., Doc. 13, 

1913. 

A radioactive substance, of such a nature that its first 
decomposition product is the mother-substance of the 
emanation of the radioactive matter, is incorporated in a 
porous, inert, vehicle. For example, radio-thorium, the 
first product of which, thorium X, gives rise to thorium 
emanation, may bo used.—0. R. 

Sodium chloride ; Ptoccss of decomposition of -. A. 

Helbronner. Fr. Pat. 465,350, Feb. 3, 1913. 
Sodium chloride is subjected to the combined action of 
carbon und steam (or their reaction products) in the 
presence of metallic oxides (such us ferric oxide or alumina) 
which react with the sodium hydroxide formed to give 
such compounds as ferrites, aluminates, etc.- -F. Sodn. 

Ammonium nitrate ; Manufacture, of -. Wulfing Dahl 

und Co. Fr. Pat. 465,683, Nov. 18, 1913. 
Sodium nitrate (1 mol.), or a mixture containing alkali 
nitrate and other alkali or ammonium Balts, is treated 
in aqueous solution with sufficient ammonium sulphate 
(at least 1 mol.), to convert all the alkali metal into alkali 
ammonium sulphate, and the ammonium nitrate formed 
is separated by fractional crystallisation from the Icbs 
soluble double salt, or the solution is concentrated and 
extracted with alcohol or other solvent. Or, sodium 
nitrate and ammonium sulphate are allowed to interact 
in equivalent proportions, the double salt destroyed by 
hoating {e.g., to 119“ O.), the solution concentrated until 
most of the sodium sulphate has separated, and the 
mother liquor, after adding more ammonium sulphate 
to convert the remaining sooium sulphate into double salt, 
is treated as above.—F. Sodn. 


Separation of particles easily condensed or absorbed from 
those which are not easily condensed or absorbed, from 
mixtures of hot compressed gases . [Ammonia from 
hydrogen and nitrogen.] B. LepeiuB. Fr. Pat. 466,102, 
Deo. 12, 1913. Undor Int. Conv., Dec. 13, 1912. 

The hot mixture of ammonia with the residual hydrogen 
and nitrogen coming from the oontact apparatus is passed 
into the cylinder of a compressing pump where it ex[>ands 
and is cooled, at the same time doing work. The cooled 
mixture of gases is then passed through an absorbing or 
condensing apparatus and the ammonia separated. The 
Tesidual hydrogen and nitrogen pass back into the other 
end of the cylinder and are compressed, whereby they 
are raised to a suitable temperature and pressure for use 
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again in ft* oontaot apparatus Freeh suppliee rf hydro- 
non and nitrogen may be added to the reeidual get* 8 ; 
mi any deficiency of powor in supplied from external 
souroes.—W. H. C. 


Ammonia; Process for the. catalytic, production of--—. 
Radieohe Anilin und Soda Fabrik. Fr. Pat. 466,303, 
Dee. 6, 1913. Under Int. Conv., Feb. 26, 1913. 


In the synthesis of ammonia from nitrogen and hydrogen 
under pressure, the oontaot mass is oooied, c.g. by embed¬ 
ding in the moss a spiral cooler, through which a current 
of cold, compressed gases circulates.—0. R. 


Ammonium sulphate from calcium carbonate muds containing 

it ■ Extraction of -. Badisoho Anilin und Soda 

Fabrik. Fr. Pat. 466,302, Dec. 5, 1913. Under Int. 
Conv., Feb. 26, 1913. 

Calcium oorbonato slimes containing ammonium sulphate 
ore filtered in an “ immersion suction filter," comprising 
a number of submerged filtering elements, oach con¬ 
sisting of two filtering surfaces mounted on a framo, 
and separated by a space from whioh conduits lead to a 
suction devioe.—0. R. 


through 1, and by way of the open tap, 6 (tap, 7, being 
closed), into the expansion motor, m, whioh it enters ano 
leaves at temperatures of about —100° C. and — lee U. 
respectively, the air passes into tho liquefier,. a, and 
through the open tap, 8, by way of the tube, v, into the 
worm, 3, of the intorohanger. Taking the other oouree 
down the worm, 2, the air passes through the tap, 12, into 
tho ooils, a, of the vaporiser, g. where it is oooied by a 
shower of liquid air issuing from the rose, e. Leamng «, 
the air, now liquefied, passes by way of the tap, U, into 
tho worm, y, of the liqueficr, d, and through t to the rose, s. 
Tiie spray, of liquid air falling on the ooils, it, undergoes 
partial vaporisation, gaseous nitrogen asoending the 
column, /, and liquid oxygen collecting at its foot at g. 
Aecond phase : Whon the ooils, it, are entirely submerged 
in liquid oxygen, whioh reaches nearly to e, the motor, m, 
is stopped, the taps, 4, 6. 12, 13, and 14, are closed, and 
the taps, fi, 7, 9, and 11, are ope'hed. Air now passe* 
down tho worm, 1, only, through tho tap, 7, and 
into the ooils, it, where it is liquefied, passing out to be 
expanded at 10, into the rose, t, from which it flows down 
and IB rectified in the column./. Nitrogen escapes at the 
top and passes through h, and 9, into the worm, 3, 
oxygen flows through s, and 11, into the worm, 2, of tne 
interchanger. —0. R. 


Nitrous gases ; Process for the absorption of -. Norsk 

Hydro-Eloktrisk Kvaelstofaktiosolskab. Fr. Pat. 
465,740, Dec. 4, 1913. 

Dilute acid produced by absorption of nitrous gases is 
alternately neutralised (by limestone, for example) and 
employed for absorbing further quantities of the gases 
until any desired concentration of calcium nitrate is 
reached.— F. Sodn. 


Oxygen and nitrogen ; Process and apparatus for the separa¬ 
tion of liquid air, by distillation oruy, into -. Q on }P* 

Internationale do TOxygfene. Fr. Pat. 466,315, Dec. 16, 
1913. Under Int. Conv., Dec. 2, 1913. 

Stronuly cooled, compressed air passes upwards through 
the tube, 3, 4, and expansion-valve, 6, whereby it is 
] liquefied. The liquid air overflows from tho well, 10, and 


Colloidal silicic acid ; Process fur the purification of liquids 
containing —- H. VV. do Stuokl^. Fr. Pat. 465,817, 

Dec. 6, 1913. Under Int. Conv., Doc. 7, 1912. 
HYDROFLtJOSiLioin acid, or one of its salts, is used to 
precipitate silica completely from its colloidal solutions, 
the separation taking place instantaneously at boiling 
temperature. A portion of the silica present may be 
converted into hydrofluosilioic acid by addition of a 
fluoride and a mineral acid, and used to precipitate the 
remainder.—O. R. 

Liquefaction of air, with a view to its se.paraiion into its 
constituent elements ; Process and apparatus for the - - . 

(■J. F. Jaubert. Fr. Pat. 465,822, Fob. 14, 1913. 

First phase.: Air at about 25 atmospheres pressure is 
forced by the pump, a, (see Fig.), through the purifier, b. 



into the worraa, 1. find 2, of the interohanger, e, the tap, 4, 
being open, And the tap, 5, oloeed. Busing downward. 
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are of very thin, heat-conducting material, and the thin 
layers of liquid air, the thicknesses of which are determined 
by the rims, 8, are evaporated by the heat, which is fur¬ 
nished by the air asoending in 4; gaseous nitrogen rises 
upwards to escape at 11, and liquid oxygen descends and 
is collected at 12.—0. R. 

Distilling acids ; Method of and means tor -. W. Hof, 

Frankfort, Germany. Eng. Pat. 21,291, Sept. 20,1913. 
Under Int. Conv., Sept. 20,1912. 

Sun Fr. Pot. 463,208 of 1913; this .1., 1914,421.—T. F. B. 

Ammonium chloride ; Manufacture of -. Berlin-Anhalt- 

isohe Maschincnhau'A.'G. Abteilnng Koln-Bayonthal, 
Germany. Eng. Pat. 11,312, May 14, 1913. Under 
Int. Conv., May 30, 1912. 

Sub Fr. Pot. 457,681 of 1913 : this.!., 1913,1009.—T.F. B. 

Ammonium sulphate ; Manufacture, of -. .1, Y. John¬ 

son, London. From Badische Annin mid Soda Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 12,979, 
June 4, 1913. 

She Fr. Pat. 462,487 of 1913 ; this .1., 1914, 483.—T. F. B. 

Hydrogen peroxide; Process of producing- ——. A. 
Pietssch and G. Adolph, Miinchon, Germany. Eng. Pat. 
13,544, June 11, 1913. 

See U.H. Pat. 1,083,888 of 1914; this ,1., 1914,200.—T. F. B. 

Refractory fibrous material {silicon oxycarbide ] and process 
of making the same. British Thomson-Houston Co., 
Ltd., London. From General Electric Co. Soheneotady, 
N.Y., U.S.A. Eng. Pat. 10,299, July 15,1913. 

See U.S.Pat. 1,094,352 of 1914; this J.,1914,594.—T. F. B. 

Nitrogen simultaneously with oxides of nitrogen ; Process of 

producing -. M. Rohmer, Gersthofen, Assignor to 

Farbworko vorm. Meistcr, Lucius, und Briining, Hoohst 
on Maine, Germany. U.S. Pals. 1,096,392 and 1,096,393, 
May 12, 1914. 

See Fr. Pat. 453,845 and Eng. Pat. 28,737 of 1913 ; this 
J„ 1913, 791; 1914, 483.—T. F. B. 

Lead salts of acetic acid; Manufacture of -. F. J. 

Kalkow, Offenbach on Maine, Germany. U.S. Pat. 
1,097,099, May 19, 1914. 

See Eng. Pat. 29,048 of 1913; this J„ 1914,256.—T. F. B. 

Manufacture of acetic acid by the destructive distillation of 
woody matters. Eng. Pat. 10,687. See lie. 


VIII. GLASS; CERAMICS. 

Rye-preserving glass for spectacles; Preparation of -. 

Sir W. Crookes. Phil. Trans. Roy. Soc., 1914 [A. 509], 
1—25. 

The main object of the research was to prepare a glass 
which would out ofi those rays from highly heated molten 

f ;laas which damage the eyes of workmen, without obscur- 
ng too mnoh light or materially affeoting colours of 
objects seen through spectacles made of the glass. The 
screening properties of glsss plates for intra-violet, 
luminous, and infra-red radiations were investigated. 
Photo-spectrographs were taken, with exposures varying 
up to 3 noun, of the radiations from a glass tank in actual 
practice, the temperature at the melting end being 1500° C., 
and at the wonting end 1200° 0. Infra-red rays being 
found in far greater abundanoe than ultra-violet, it is 
inferred that dawrorkers’ cataract must be aaoribed 
principally to Mat rays. A series of glasses was made 
by adding pure metallic oxides and earns as colouring or 
absorbing materials to a soda flux. Abtenoe of stria 
was oMausd by repeated stirring with a platinum rod; 


and freedom from air-babbles, by leaving the glass in 
perfect repose for 14 hours at the maximum temperature. 
After cooling for 12 hours, plates were out, ground and 
polished to a thickness of 2 mm. By superposing on the 
radiation from a Nernst lamp the light from a high- 
tension discharge between poles of pure metallio uranium, 
a praotically continuous beam extending from X 2000 
to X 8000 was obtained, and the absorption of the glass 
plates recorded on a speetograph. Biotite (blaok mioa) 
from Norway and “ black amber ” mioa from Africa were 
found most effective in obstructing light while trans¬ 
mitting heat rays. Athennanoy of various glasses by the 
readings of a thermometer bulb corresponded with the 
-results obtained from a radiometer balanoe. The prepared 
plates were first tested in the spectrum apparatus to 
ascertain the upper limit of transmission of ultra-violet 
rays. They wore next put into the radiometer balance, 
then tested in an opacity balance to ascertain the percent¬ 
age of luminous rays transmitted, and finally their ooiour 
was registered in a Lovibond tintometer. The com- 
position of the glasses selected for practical use, in 
percentages by weight, is as follows:—150: fused flux 
90-00, cerium borate 8-13, NiSO.,7H,0 0-07, U,O g 1 SO ; 
158: fused flux 89-75, cerium borate 8-13, Fe.O, 2-03, 
Cr,0, 0-09 j 165: raw flux 87-56, cerium borate 8-00, 
FcSO„7H,0 3-00, UO, 0-66, NiO 0-09, 0r,0, 0-80; 
187: fused flux 83-0, Ce(N0,)„6H t 0 17-0; 197: fused 
flux 79 00, Ce(NO,)„6H,0 20-50, NiSO„7H,0 0-30, 
0oS0„7H,0 005, U,O g 015; 202: flux 95-16, 
Fe.O, 4-75, CoS0„7H,0 010; 210: fused flux 89-0, 
FeS0„7H,0 8-9, Cr,0, 1 -3, carbon in fine powder 0-8 ; 
217 : fused flux 96-80, Fe.O, 2-85, G 0-35 ; 221 : fused 
flux 800, C«(NO,) a ,6H,0 13-4, 11,0. 6-6; 238: raw 
flux 77-0, Ce(NO,)„6H 1 0 23-0; 240: raw flux 90, 
FeC,0„2H,0 10; 246 : as 240 with a small quantity of 
red tartar and powdored wood charcoal to prevent 
oxidation ; 247 : raw flux 92-00, cerium borate 6-30, 
NiO 0-04, Fo,0, 1-80, Cr.O, 0-06; 248: fused flux 
94-60, Ce(NO,)„6H,0 4-72, UO, 0-30, NiO 0-30, 
CoS0„7H,0 0-08; 249: fusod flux 88-47, Fe.O, 1-50, 
CoSO„7H,0 0-03, Co(NO,)„6H,0 10-00; 250: raw flux 
88-00, cerium borate 5-00, Fe80„7H,0 4-15, U,0 8 2-75, 
0r,0, 0-10; 251: raw flux 92-0, FeS0„7H,0 8-0; 252 : 
raw flux 72-60, Ce(N0,)„6H,0 24-90, CuS0„5H,0 2-10, 
NiO 0-40; 253 : raw flux 88-5, fused black biotite 11-5. 
The last-mentioned glass has properties contrary to what 
might be expected from its biotite oontent; it offers almost 
complete obstruction to heat rays. The transmissive 
powers of biotite itself appears to be due to iron protoxide. 
In the foregoing recipes the flux used has the composition : 
sand 61-00, anhydrous sodium carbonate 25-50, 
rocrystallised sodium nitrate 5-00, precipitated calcium 
carbonate 7-20, borax 0-75, arsenic trioxide 0-65%. 
The optical properties of the glasses are shown in tho 
following table :— 



.' ] 

Absorbs violet 




1 

and ultra- 

Luminous 


No. 

Heat rays ] 

violet rays of 

rays traits* 

Colour. 


absorbed. 

wave length 
shorter than: 

mi t ted. 


151) 

ft 

3620 

% 

78 

Pale yellow. 

158 1 

03 

3700 

54 

Pale greenish yellow 

165 

38 

3680 

42 

Pale yellowiah green. 

187 

27 

3060 

99 

Practically oolourie* 
Pale neutral tint. 

197 

41 

3800 

45 

202 

83 

3830 

26 

Neutral tint. 

210 

! 87 

3620 

30 

Bluish green. 

217 

06 

8660 

40 

Bluish green tinge. 

221 

39 

8685 

60 

Faint yellow. 

238 , 

34 

8010 

71 

— 

240 

88 

8960 

36 

Smoky green. 

246 

98 

3800 

27*6 

Sage green. 

Fautt green. 

Neutral tint. 

247 

248 

29 

47 

3620 

3560 

71 

30 

240 

61 

8660 

63 

Pale blue. 

260 

25 

3686 

74 

Yellow, green tinge. 
Faint yellow. 

Faint bluish green. 

251 

37 

3650 

89 \ 

252 

47 

8680 

46 

253 

94 

3610 

30 

Sage green 


Glasaes Nos. 246, 217, 253, 240, 210, and 168 an most 
effective for cutting off heat rays. Nos. 240, 202, 248. 









YoL IIIII1., Ho, IS.] 


Cl. IJL—pUXUUNG MATERIALS. 


647 


197, 168, 221, and 160 for absorbing ultra-violet rays. 
Nos. 187, 261, 250, 160, 247, and 288 lor transmitting 
luminous rays, and Nos. 249, 197, 262,166, 210, and 248 
lor reducing glare (of sun on chalk, snow, or sea).—H. H. S. 

[Zirconia crucibles]. Researches in the field of high tempera¬ 
ture*. IV. O. Ruff and G. Lauschke. Z. anorg. Chem., 
1014, 87,198—208. (See also this1914, 262,693.) 
Turks grades of ziroonium oxide were formed into 
crucibles, baked at temperatures varying from 1600° 
to 2400° C., and the shrinkage, loss of weight, and porosity 
determined. One grade consisted of the natural oxido 
and contained ZrO, 83-53, SiO, 11-48, AI.O, 0-68, 

Fo.O, 4-85%; the other two wore obtained by pre¬ 
cipitation and contained ZrO, 68-73, SiO, 0-66, 

Fe,0, 0-27 %. The first of thoso was ignited at 
900°—1000° C., and the second for 10 hours at about 
1400° C. Tho natural oxide gave good cruoiblos when 
baked below 1900° C. Abovo this temiwraturo silica 
was volatilised and blisters were formed. The more 

strongly ignited prepared oxide was less plastic than the 

other and required an agglutinant, the boat results being 
obtained with about 1% of dry staroh; tho addition of 
staroh increased the porosity. The less strongly ignited 
oxido gave the greater shrinkage and the lower porosity. 


Enamelglasesfrcefromlcuilandtin. A. Borge. Sprochsaal, 
1914, 47,339—341. (See also this J., 1913,142.) 
Antimony compounds as a substitute for the costly tin 
oxide in produoing opacity have not yet boon unanimously 
condemned as poisonous. The following moleoular 
formula, are givon for glazes fired at cone 010 with an 
addition of 7-6% Sb,0„ and found after ton weeks to be 
freo from erases :— 


j 

1 j 

2 

8 

4 

5 

MO.. 

A 1,0, . 

I 2-8 

20 I 

30 

3-2 

30 

U-25 | 

0-2 

0-3 

01 

0-2 

«,0, . 

0-30 

0 ft j 

0-4(1 

00 

0-5 

K|0. 

! 0-5 

0-2 ! 

0-3 

0-J 

0-2 

(JaO . 

05 

'— 

0-27 

0-2 

015 

Na,() . 

MgO. 


025 

0-2 

0-3 

0-2G 

— 

01 

— 

0 23 

— 

RaO. 

— 

045 ' 

.—• 

- - 

01 

SrO. 

— 

— ! 

0-3 

0-2 

0-3 





—H. 

H. S. 


Enamels ; Covering power of ebuding agents for ——. 

R. Vondracek. Sprechsaai, 1914, 47, 341—342. 

A nkw class of substances for producing opacity in glazes 
has appeared in water- and alkali-containing forms of the 
usual reagents, the oxidos of tin, ziroonium and titanium. 
Tho increased power of tho new products, which may 
contain for example 3% Na.O anil 10% H,0, cannot be 
explained on ohemioal grounds alone, but is probably 
due to the oxide being in the colloidal state of a gel, 
the water being absorbed. This hypothes's explains also 
the fact that tho presence of alkali may be injurious to the 
covering power of tin oxide, when the latter hss boon 
“ dead burnt," in which oase it losos its power of absorption 
and gel formation.—H. H. S. 

Patents. 

Gloss furnace. P. Bourdu. First Addition, dated Nov. 11, 
1913, to Fr. Pat. 418,482, July 21,1910 (this J„ 1911,87). 
In place of separate wells to reoeive the molten glass in 
case of breakage of a pot, as described in the chief patent, 
a circular gallery with the bottom sloping downwards 
to the middle is provided.—H. H. S. 

Ceramic materials ; Manufacture of -. W. J. Mellenh- 

Jackson, London. From H. H. Randolph, Chicago. 
Eng. Pat. 8748, April 14, 1913. 

Saa Fr. Pat. 466,837 of 1913; this J., 1813,1069 —T. F. B. 


[Packing material for] Electric batteries and accumulators. 
Eng. Pat. 16,884. See XI. 


IX.—BUILDING MATERIALS. 

Portland cement; The presence of combined nitrogen in-. 

V. Kratoohvil and G. Weisaenberger. Oesterr. Chem.- 
Zeit., 1914, 17, 116—118. 

Portland - oement was boiled for half an hour with a 
30% solution of caustio alkali, and the evolved ammonia 
determined. An average of 0-00025% of oombined 
nitrogen was found, and control determinations with 
powdered granite, to whioh were added aluminium nitride, 
caleiutn cyanamide, and calcium cyanide, indicated that 
aluminium nitride was tho most probablo source of the 
combined nitrogen.—O. R. 

Cements; Influence of common salt on various -. 

A. O. Passow. Tonind.-Zoit., 1914, 38, 996—997. 
Cement made from granulated, vitreous blast furoaoe slag 
with Portland cement, and Passow’s oement (a mixture of 
vitreous and dovitrified slag) were found to be improved 
by the addition of common salt (0-6—1%) or by immer¬ 
sion, after gauging, in a solution of salt, greater strength 
being developed, especially during tho early stages of 
hardening. The offset is attributed to the increased 
solubility of lime in salt solution. Mortar made with 
ordinary Portland cement and sand was little affected by 
salt.— F. Sodn. 


Patents. 

Paving or building blocks [and iron]; Process for treating 

fusible domestic and other refuse for obtaining -. 

H. Becker and H. Unger, Berlin, Germany. Eng. Pat. 
10,281, May 1, 1913. 

The fine material obtained by sifting the refuse is made 
into briquettes and fused with an oxeess of ooko (in a 
blast-furnace), so as to produoe metallic iron and slag, 
which latter is drawn off separately and poured into 
moulds. Thu produot is granular in structure.—F. Sodn. 

Artificial marble; Manufacture of -. E. Dousai, 

Paris. Eng. Pat. 22,297, Oct. 3, 1913.- Under Int. 
Cony., May 10, 1913. 

Vaseline oil is mixed with a pasty mass, oomposed of 
calcium carbonato (preferably crystalline), an oxide and 
halido or basic halide of a divalent metal (baying a " non- 
coloured” oxide), and water; lead aoetate solution is 
added, and the mixture cast in moulds, whioh are ooated 
with a solution of gum iao in sodium borate to render 
polishing unnecessary. Suitable proportions are—- 
chloride of divalent metal 100, oxido of divalent metal 600, 
water ISO, vaseline oil 75, calcium carbonate 960, and 
lead acetate 60 grms. Quartz and fluorspar may be 
added, if desired, and metallio oxides to impart oolour. 
The product is very hard and resists both heat and 
moisture.—F. Sodn. 


Lithographic stones; Manufacture of artificial -. V. 

Hereng, Brussels. Eng. Pat. 5869, Maroh 7, 1914. 
Under Int. Conv., Maroh 7, 1913. Addition to Eng, 
Pat. 12,840 of 1913, dated May 30, 1912 (this J, 1918, 

82 ). 

One part by weight of whito sand is added in making the 
mixture previously specified.—F. Sodn. 


Cementitious compound. D. J. Morris, Assignor to J. E. 
Carroll, Seattle, Wash. U.8. Pet. 1,096,384, May 12, 
1914. 

A mixture of 3 parts of magnesia and 1 part of caloium 
hydroxide.—0. R. 
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IFood; Impregnation of -. Hiilsberg und Co., Ges. 

m. b. H. Fr. Pat. 406,208, Dec. 17, 1913. Under 
lnt. Oonv., May 8, 1913. 

The wood after being subjected to the action of a vacuum, 
in treated brut with Hteam, then with compressed air; 
it is next impregnated by liquid under pressure in the 
usual manner, and again subjected to tne action of a 
vacuum. The wood may also be subjected to the action 
of a vacuum bet ween the t reatments with steam and with 
compressed air respectively. H. H. 8. 

W ear-resisting body | wintered alitmiva\ and method of making 
the same. C. Dantsizen, Schenectady, N.Y., Assignor 
to General Electric Co., Now York. U.H. Pat. 1,096,088, 

May 12. 1914. 

See Eng. Pat. 4887 of 1912 ; this J., 1913, 363.—T. F. B. 

Production of fat lime for viticulture, agriculture generally, 
and building purposes. Fr. Pat. 465,851. Ree XVI. 


X.—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron and steel ; Advances in the metallurgy of -—. Sir 
Robt. Hadfield. Presidential Address, Faraday Soc., ’ 
June 11, 1914. [Advance proof.] (Pamphlet of 

40 pages.) 

The following arc the subjects of this address consecutively 
arranged :■—(i.) Early metallurgy and alloys of iron and 
steel, (ii.) Ancient iron and tho Delhi Pillar, (iii.) 
Faraday’s experiments in 1822. (iv.) Early workers in 
scientific metallurgy, (v.) French metallurgy in the 
18th and 19th centuries, (vi.) Value of research, (vii.) 
The author’s research work, (viii.) Metallurgy in the 
middle of last century, (ix.) Stool alloys research, (x.) 
Science and practice working together, (xi.) Develop¬ 
ment of research during the last fifty years. (xii.) Special 
steel alloys, (xiii.) Effect of carbon upon iron, (xiv.) 
The author’s experiments on alloy tool stool, (xv.) 
Tool steel of lower carbon percentage, (xvi.) The great 
work of Ledebur. (xvii.) Allotropie theory, (xviii.) 
The author’s papers on alloys of iron, (xix.) Thermal 
treatment, (xx.) Low temperature experiments in Great 
Britain and America, (xxi.) Field for reBoarch. (xxii.) j 
The non-magnotic and magnetic conditions of manganese , 
steel. (xxiii.) Melting points, (xxiv.) Microscopy j 
(Sorby’s work as the originator of metallography), 
(xxv.) Percy’s work, (xxvi.) Tho art of scientific 
discovery, (xxvii.) Why research work is so valuable, 
(xxviii.) The work of the National Physical Laboratory, 
(xxix.) Past progress in metallurgy, (xxx.) The scope 
of the Univorsity. (xxxi.) The Faraday Society.' 

Iron ores; Experiments on the. reducibility of - by 

flowing gases. L. Mathesius, Stahl u. Eisen, 1914, 34, 
866—873. 

Various raw and calcined ores and briquettes were 
heated for 6 hours in a current of coal gas at 450°— 900° C., , 
and the amounts of metallic iron and ferrous oxide formed j 
determined. Calcined spathoso ore was easily reduced; j 
the reducibility of other ores was smaller and roughly j 
proportional to their porosity. The FeO-content of j 
magnetite was hardly affected by the treatment, tho ferric I 
oxide being more "easily reduced. Ore and flue-dust ] 
briquottes were much more easily reduced than ores, 
over 80% of the iron being reduced to metal at 900° C. 
Sintering caused an increase in ferrous oxide and deoreaso 
in the reduction to metaL—W. R. S. 

Cyanidation ; Filtering slimes in -. H. A. Megraw. 

Eng. and Min. J„ 1914, 97, 1057—1061. 
Filtration becomes very difficult when moee than 
20—30% of colloidal slime is present, and it becomes 
necessary to add Band. Vacuum or pressure filtration is 
more eoonomioal than the ordinary filter-press. In the 
movable leaf filter (such as the Moore), a series of leaves j 


is immersed in the tank, and when the oake is formed r 
the leaves are removed to other tanks for washing. In the 
stationary loaf type, filtration and washing is effected 
in tho same tank. The Morrill plate*and-frame press, 
in use at the Homestako mill, has a sluicing bar through 
the bottom of caoh frame ; after the cake has been made 
and washed, it iB sluiced out by a stream of water. In the 
Oliver vacuum filter the filtering medium constitutes the 
face of a drum which revolves in the suspended slime. As 
tho cake emerges it is dewatered by the vacuum and washed 
by sprays from nozzles attached to the drum. The oake 
is then detached by rovorsing the air current. In tho 
continuous decantation process the pulp passes through a 
Scries of Dorr thickeners. The thickened pulp is thinned 
in each case with washing solution, and transferred to 
another thickener. Where the solution is relatively poor 
in metal values, final filtration may not be required in thiB 
proeoss.—W. R. S. 


Silver-silver sulphide ; The system -. 0. C. Bissett. 

Chem. Soo. Trans., 1914, 105, 1223—1228. 

The addition of silver Bulphide to silver caused a gradual 
lowering of tho freezing point from 961° C. to 903° C. 
at about 17% Ag 2 8; between 17 and 94% Ag a S the 
freezing jmint was constant (903° 0.), practically pure 
silver separating from the mixtures until a liquid con¬ 
taining 94% Ag 8 K romainod. Above 94% the freezing 
point gradually fell to 804° C. at 99% Ag 2 S (tho mixtures 
being homogonoous when solidified) and then rose to that 
of pure silver sulphide (815° C.). No indication was 
obtained of the existence of any sulphide other than 
Ag^S.—W. E. F. P. 

Copper; I njiue.ncc of temperature, and pressure on the 

oxidation of -. E. Borgor. Cornptes rend., 1914, 

158, 1502 -1505. 

Copper oxidises in comparatively dry oxygen at 15° C.; 
the velocity slowly increases until a oertain temperature 
is reached, when its rise becomes rapid. TliiH tempera¬ 
ture defends upon the physical state of tho copper, varying 
from 163° 0. in the case of turnings to 71° 0. in the case of 
metal obtained by reducing cupric oxide at 130° C. The 
experiments were conducted in a V-shaped tube, one 
limb of which constituted a manometer, the other, con¬ 
taining the copper, being heated by the vapour of a 
suitable boiling liquid. The velocity is tripled for a 10° U. 
rise in temperature in tho neighbourhood of 170° G. (Cu 
turnings), and Beems to bo directly related to tho con¬ 
centration of the film of gas, (pressure), condensed on the 
metallic surface.—J. L. F. 


Copper ; Rapid electrolytic separation of - from arsenic. 

A. SievortB and W. Wippelmann. %. anorg. Chem., 
1914, 87, 169—174. 

The copper-arsenic alloy is dissolved in nitric acid, tho 
solution evaporated, and the residue, with 2*5 grms. of 
ammonium nitrate, dissolved in 125 c.c. of 5% ammonia 
solution. Using concentric gauze-electrodes, the following 
conditions give a quantitative arsenic-free deposit of 03 
grm. Ou in 15 minutes at 90° 0. from solutions containing 
0*22 grm. As :—speed of glass stirrer 500—550 revs, per 
minute; current density 7-5 amps, per sq. dm. The cathode 
is washed without breaking the current, dried, and weighed. 
The arsenic is not reduced and can be determined direotly 
by precipitation by magnesia mixture. It is essential 
that no trivalent arsenic be present daring electrolysis. 

—T. St. 


Aluminium and silicon; The alloys of -. C. E. 

Roberts. Chem. Soc. Trans., 1914,105* 1383—1386. 
Results obtained by the method of thermal analysis and 
microscopic examination confirmed the conclusions of 
Fraenkel (this J., 1908, 1023), viz., that the alloys of 
aluminium and silicon form only a simple eutectic series. 
The eutectic contains about 10% Si and melts at about 
76° C.—W. E. F. P. 
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Thorium, murium, riramium and titanium; Preparation 

the element* -. D. Lely, jun., and L. Hamburger. 

Z. anorg. Chem., 1914, 87, 209—228. 

The metals wore obtained by reduction of the chlorides 
with sodium in a cylindrical steel bomb, which was 
exhausted and then heated to 600° C. In the case of 
titanium the bomb was coolod with alcohol and solid 
carbon dioxide during exhaustion. 

Thorium. The anhydrous chloride was prepared by 
passing a stream of chlorine and sulphur ehlorido vapour 
over the pure oxide at 670° G. f and purified by sublimation 
in a vacuum. Metallic thorium was obtained in grains of 
different sizes, the largest containing Th 99-9 and 0 0-1%. 
The metal was load-gray, very ductile, and rubbed down 
in an agate mortar to a mirror. It could bo melted and 
completely vaporised in a high vacuum on a tungsten sup¬ 
port. In the coarse form the metal was unattached by 
water, alkali solutions and nitric acid. Warm hydrochloric 
acid attacked it, and aqua regia oxidised it to ThO a . 
It oxidised very slowly in the air at the ordinary tem¬ 
perature. Tho powder had tho sp. gr. 11-2. A rod formed 
by prossure out of grains of about the same size, then 
rendered conducting by heating for 30 mins, in a vacuum 
at 1100° (5., and sintered by an alternating current in a 
high vacuum, was exceedingly ductile, even in tho cold. 
Uranium. Tho tetrachloride was prepared l»y heating the 
oxide in a stroam of sulphur chloride vapour at about 
500° C., and purified by sublimation in a porcelain tube 
at 660’—750° C. in a current of chlorine with which was 
mixed a little sulphur chloride vapour. The larger 
metallic grains obtained contained U 99*5 and 0 0*5%. 
The metal was darker in colour and less ductile than 
thorium ; it was not attacked at tho ordinary temperature 
by water, alkali solutions or acetic acid; it dissolved in 
dilute hydrochloric acid forming UCl 4 , and in concen¬ 
trated hydrochloric acid forming violet UCl a which 
oxidised later to the green UC1 4 ; nitric acid dissolved 
it giving yellow U0 2 (N0 8 ) 2 ; tho metal bocamo brown 
in the air. A rod formed by pressure became conducting 
after hoating for half an hour in a vacuum at 1400° (5. 
and could then be sintered into a solid metallic rod. 
Zirconium. The ehlorido was obtained in a compact 
crystalline form by passing a very slow stream of chlorine 
containing carbon tetrachloride vapour (one to two 
bubbles per second) over tho oxide heated to about 800° C. 
The chloride sublimed to the cooler parts of tho tube, 
kept at about 140° 0. The metal was very ductile and was 
easily obtained in the compact form. It resisted the 
action of concentrated hydrochloric and nitric acids. 
Hot aqua regia , hot concentrated sulphuric acid, and 
cold hydrofluoric acid attacked it quickly. Titanium. 
The chloride was obtained by heating 62% ferrotitaniuin 
to 400°—500°(\ in a current of chlorine, and carefully 
fractionating the product to a colourless liquid. The 
metal was less ductile than thorium, zirconium or uranium, 
and was obtained in rod-form only with special precautions, 
owing to its ready oxidisability.—T. St. 

Reduction oj oxides by carbon ; Equilibria of -. R. E. 

Slade and G. L Higson. .Report of Brit. Assoc., 1913, 
469—451. 

Vanadium, tantalum, chromium, or tin was heated in 
an unglazed porcelain boat in vacuo, and carbon monoxide 
was admitted and allowed to react with the metal until 
tba pressure fell to that of equilibrium. Home carbon 
monoxide was then pumped out and equilibrium attained 
from the other side. The reactions taking piaoe are of tho 
type: MO+C^CO+M or 2MO+3C-M a C-f200. Tho 
results obtained were :— 


1 

Temperature. 

Pressure. 


0 0 . 


Vanadium. 

1340 

1-5 

Tantalum . 

1270 

<0-1 

Chromium . 

1292 

0-2 


1339 j 

B-2 

Tin. 

750 

>760 

Tha h» presence of 6l<>». 

753 

670 
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Metals and intermetdUic compounds; The capacity for 

heat of - between 18°—600° C. P. Hohtibel Z. 

anorg. Ohom., 1914, 87, 81—119. 


The specific heats of Mg, Al, Or, Fe, Ni, Co, 8b, Pb, Hi, 
Ou, Zn, Ag, Sn; Ou,Mg, Cu,Al, OuAl, OuAl„ CuJjb, 


From tho mean experimental values the true specific heats 
were obtained graphically. Tho change of atomic heat 
with temperature was in general nearly linear above 
100° 0., both for tho pure metals and the compounds. 
The experimental valuos for the eomjxumds agreed well 
with those calculated from the specific heats of the com¬ 
ponent metals by the rule of Neumann and Kopp.—T. Sr. 


Palladium hydrogen alloys ; The. specific electrical con¬ 
ductivity and density of —■—. 0. Wolf. Z. physik. 
(’horn., U>14, 87, 575—688. 

Palladium wire was used alternately as anode and 
cathode in dilute sulphuric acid for a short timo, and 
then for a longer period as anode. After this treatment 
it absorbed hydrogen very readily. The conductivity 
foil progressively with the occlusion of hydrogen, reaching 
alrout half its original value at saturation. The curve 
connecting the conductivity with the hydrogen absorbed 
consisted of throe parts, tn the first the diminution was 
directly proportional to tho hydrogoa dissolved. In the 
second tho conductivity diminished asymptotically, 
corresponding to tho formation of PdH«, while in tho third, 
wher<< hydrogen was dissolving in tho PaH„ the diminution 
again became linear. The density of the alloys diminished 
with increasing hydrogen content, the curve consisting of 
two parts. In tho first part the gradient was steep and the 
form of th© curve was hyperbolic. In the second the 
gradient was rauoh smaller aud the curve became a straight 
lino.—W. H. P. 


Dissociation pressures of some nitrides. Blade and Hknum. 
See VII. 


Patents. 

Steel; Manufacture, of ——. O. H. Benjamin, New 
York. U.S. Pat. 1,095,184, May 5, 1914. 

Acid stool obtained by removing silicon and most of the 
carbon from iron in a convertor is rofinod with a basic 
slag in a mixer and then troatod at a high temperature 
in a furnace with metallic oxides in an atmosphere of 
carbon dioxide and nitrogen.—W. E. F. P. 

Tool-steel; High-speed -. R. Furness, Jenkintown, 

Pa. U.S. Pat. 1,095,842, May 5, 1914. 

A steel containing V 1—2 (preferably 1*6), Co 3—7 (4)* 
Cr 2-5—4 (3) and W 16-5—20 (17-5) %.—W. E. F. P. 


Iron and steel; Process of treating -. 1). Lamon, 

Leaver, Colo. U.S. Pat. 1,096,006, May 5, 1914. 

A mixture of potassium cyanide 1, boric acid 1, and 
aluminium sulphate $, part, is used for hardening and 
toughening iron and steel.—W. E. F. P. 


Tin ores; Dressing of -. W. M. Martin, Redruth. 

Eng. Pat. 19,614, Aug. 28, 1913. 

Carbon dioxide is forced through tin-ore pulp, con¬ 
centrate, etc., whereby any gelatinous silica present is 
removed as a lighter product than the gangue, and a 
better separation of the tin oxide is obtained. The 
separated gelatinous material is heated to render the 
silica insoluble, pulverised, and again treated on con¬ 
centrating tables to recover any tm present. In many 
cases a better extraction is effected by adding alkali 
with or after the carbon dioxide.—T. Sr. 
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Aluminium alloy and method of producing the tame. W. A. ! 
McAdams, Bay Shore, N.Y. U.S. Pat. 1,096,663, 
May 6, 1914. | 

Am alloy of A1 70, Zn 22, Ou 3 and Sb 5, parts by weight. 

A portion of the alnminium is heated to a high temperature, j 
the copper and then the remaindor of the aluminium j 
added, the temperature lowered, the zinc and antimony j 
added, and the mixture agitated.—W. E. F. P. * 

Filtration of flue duel , fume, and like fine solid impurities 
from furnace gases. G. Rigg, Palmerton, Pa., Assignor 
to New Jersey Zinc Co., NewYork. 0.8. Pat. 1,095,676, 
May 5, 1914. ] 

Thk gases are pasaod upwards through a layer of coarse j 
material until an efficient filter is formed by aoeretion of the 
solid impurities, after whioh the conditions aro maintained 
constant by tile periodic removal from below of tho layers i 
of coarse material which tend to become cloggod and by 
the addition of frouh coarse material at the upper side of tho 
filter.—H. H. 

i 

Copper alloys containing a small amount of tin; Process ! 

of hardening -. H. Bryda, Blackstonc, Mass. 

U.S. l'at. 1,096,804, May 6, 1914. 

Tax alloy is filed on the surface while hot, then placod | 
upon a iayor of loam “ whioh has not boen allowed to 
come into contact with water or sunshine,” allowed to 
remain until tho filed surfaoe beoomea bluish, and cooled 
in a dry plaoe.—W. E. F. P. 

Platinum [-tungsten] alloy. E. Weintraub, Lynn, Mass., 
Assignor to General Electric Co. U.S. Fat. 1,096,656, 
May 12, 1914. 

Thk malleable alloy, permanent in air and more refraotory 
and harder than platinum, oontains Pt 20 to 60 ana ! 
W 40 to 80%.—B. N. I 

Furnace ; Electric ——- with an electric arc or ares for 
melting and extraction of metal from ore. P. Krofting, 
Christiania, Norway. U.H. Pat. 1,097,336, May 19, j 
1914. 

Thb furnaoo has a closed molting chamber into whioh 
several electrodes project, and a vortical charging shaft [ 
above. A fiuo loads from tho molting ohambor through 
the descending charge in tho shaft. Several extensions 
from tho shaft communicate with charging apertures, 
normally dosed by tho charging material, and conveyors 
located in tho extensions charge the material from the 
shaft into the molting chamber.—B. N. 

Iron; Manufacture, of electrolytic -. Sot'. Anon. 

“ lie Fer,” Grenoble, Franco. Eng. Pat. 16,565, July 18, 
1913. Undor Int. Conv., Aug. 2, 1912. 

See Fr. Pat. 458,294 of 1912; this J., 1913,1115.—T. F. B. i 

Steel; Purifying -. E. Humbert, Barleduc, Franoo, 

Eng. Pat. 18,856, Aug. 19, 1913. 

Sis U.S. Pat. 1,081,532 of 1913 ; this J., 1914,86.—T. F. B. 

Toed-steel; High-speed -. K. Booker, Orefeld, Ger¬ 

many. U.S. Pat. 1,096,669, May 12, 1914. 

See Eng. Pat. 27,838 of 1912; this J., 1913,430.—T. F. B. 

Zinc and zinc, oxide; Apparatus Jar the. manufacture of -. 

P, Ferrere, Paris. Eng. Pats. 3965, Feb. 15, 1913, and 
9368 of 1914, date of appl., Feb. 15, 1913. Under Int. 
Conv., Feb. 17, 1912. 

SIX Fr. Pat. 451,680 of 1912 ; this J., 1913, 663.—T. F. B. 

Metal furnace. I. Hall, Birmingham. Eng. Fat. 29,626, 
May 21, 1913. 

Sis Ft. Pat. 482,668 of 1913; Mas J., 1914,320.—T. F. B 


Agglomerating fine ores or metalliferous products ; Process 

of -. E. A. Pretoeille, Nantes, France, Assignor to 

Metallurgiscbe Ges. A.-G., Frankfort, Germany. U.S. 
Pat. 1,096,054, May 12, 1914. 

Si* Fr. Pat. 419,526 of 1909; this J., 1911,136.—T. F. B. 

Metallising the surface of cast-iron, wood, gypsum, paper, 
and other porous substances or articles ; Process of super¬ 
ficially -. P. Marino, London. U.S. Pat. 1,096,177, 

May 12, 1914. 

Six Eng. Pat. 20,012 of 1911; this^, 1912,193.—T. F. B. 

Refractory metals and alloys ; Process for the manufacture 

of bodies of -. P. Schwarzkopf and S. Burgs taller, 

Assignors to Wolfram Laboratonum Dr. P. Schwarz¬ 
kopf G. m. b. H„ Berlin. U.S. Pat. 1,096,464, May 12, 
1914. 

Sek Fr. Pat. 448,229 of 1912 ; this J., 1913,431.—T. F. B. 

Treating fusible domestic or other refuse for obtaining paving 
or building blocks [and iron]. Eng. Pat. 10,281. See IX. 


XI. ELECTRO-CHEMISTRY. 


Electrical ignition of gaseous mixtures. Thornton. See 11a. 

Electrolytic production of potassium ferricyanidc. Grube. 
' ‘ See VII. 

Electrolysis of molten salts of the fatty acids. Petersen. 
See XX. 


Patents. 

Resistance materials ; Production of electrical -. Re- 

sisto-Electrical Manufacturing Co., Ltd., London, and 
C. Kuzicka, Gravesend, Kent. Eng. Pat. 11,975, 
May 22, 1913. 

A carbide of a metal or metalloid, such as boron, having 
a comparatively high specific elootrical resistance and a 
melting point above 1500° C., is mixed with a carbide of a 
motal, such as iron, having a relatively lower specific 
resistance and a melting point between 800“ and 1500° C., 
and a permanent inert substance, such as felspar, which 
acts as a conductor of the second class, is relatively neutral 
to the other substances, and has a melting point below 
those of the oarbidcs employed. The powdered mixture 
is fused in a furnace, whilst surrounded by a neutral or 
reducing gas, at a temperature sufficient to melt the 
carbide of the metal of lower melting point.—B. N. 

Batteries and accumulators; [Packing material for] Electric 

-. F. Sablon. Eng. Pat. 16,684, July 21, 1913. 

A mixture of a double silicate of magnesium and calcium, 
Buch as asbestos, and a triplicate of magnesium, suoh as 
steatite, is baked, and the ceramic mass crushed to frag¬ 
ments about 1 mm. in diameter, these being used for 
paoking primary and secondary batteries to prevent move¬ 
ment of the electrolyte or the plates. —B. N. 

Electrode for electric furnaces. A. T. Hinckley, Niagara 
Falls, N.Y., Assignor to National Carbon C!o., Cleveland, 
Ohio. U.S. Pat. 1,097,227, May 19, 1814. 

The electrode is composed of two parts, one of whioh has, 
in one end, a longitudinal halo provided with an anhular 
enlarging groove, with two holes leading from it to the 
outer surfaoe of the electrode. The aeoond portion has 
an integral pin, smaller in diameter than the electrode, 
which fills the hole, and the pin is also provided with an 
annular groove. A cement ring of conducting material 
embraoes the pin and fills up the groove!.— B. N. 
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Oa»M ,• Ajmcaratiu for the production of -. J. Steynii. 

Wx. p*tf MS,029, Deo. 10, 1913. Under Int. Conv., 

OOL 27, 1913. 

In the apparatus deaoribed in U.S. Pat 1,063,674 of 1913 
(this X, 1913, 796) the hollow, oylindrioal eleotrodee and 
dielectno tubes are so arranged as to be easily removable, 
and are provided with means for centering and withdrawal 
in ease of breakage. To that end, the top of the outer 
electrode is provided with a flange, which rests on the 
easing of the apparatus, and the bottom of the electrode 
oarries a framework fitted with inolined arms, on which the 
dielectric? tube rests and oentres itself. A vortical branch 
extends upwards from the centre of the framework and 
terminates in an insulating eone, which penetrates and 
oentres the internal electrode.—0. R. 


Lead accumulator cells : Solution for use. in -. P. 

Rabbidge, Neutral Bay, New South Wales. Eng. Pat. 
19,762, Sept. 1, 1913. Under Int. Conv , Sept 2,1912. 
See Fr. Pat. 482,663 of 1913 ; this J., 1914, 322.—T. F. B. 


Secondary batteries ; Negative electrode for alkaline -. 

H. P. R. L. Forseko and J. A. E. Aohonbaoh, Hamburg. 
U.S. Pat. 1,098,751, May 12, 1914. 

Sex Eng. Pat. 29,848 of 1912 ; this J., 1913, 664.—T. F. B. 

Electrolytic process and apparatus [for treating alkali salts]. 

C. White, London. U.S. Pat. 1,096,085, May 12, 1914. 
See Eng. Pat. 1936 of 1913 ; this J., 1914, 200.—T. F. B. 

Furnace; Electric - [for treating lamp filaments]. 

W. D. Coolidge, Schcneotady, N.Y., Assignor to General 
Eleotrio Co., New York. U.S. Pat. 1,098,414, May 12, 
1914. 

See Eng. Pat. 282 of 1909 ; this J., 1910, 163.—T. F. B. 


Insulating material. .J. L. R. Hayden, Schenectady, 
Assignor to General Electric Co., New York. U.S. Pat. 
1,098,839, May 19, 1914. 

See Eng. Pat. 13,946 of 1910; this J., 1911,905.—T. F. B. 


[Electrolytic] Manufacture of hydrogen peroxide. Eng. Pat. 
754. See VII. 


Process of and apparatus for treating water. U.S. Pat. 
1,095,893. See XIXu. 


XH.—PATS; OILS; WAXES. 

Mowrah fat; The vnsaponiflable constituents of -- 

and the detection of mowrah fat in animal and vegetable 
fats. P. Borg and ,). Angerhauson. Z. Untcrs. Nahr. 
Genusam., 1914, 87, 723—731. 

Mowrah fat yields about 2% of unsaponifiablo matter 
having |a)n=+27-l°. When the unsaponiliable matter 
obtained from 100 grata, of the fat is dissolved in 5 c.c. 
of ether and the solution poured into 100 c.c. of absolute 
alcohol about 0-3% (calculated on the fat) of a white, 
amorphous, optieally inactive precipitate is obtained. 
The portion of the unsaponifiablo matter soluble in alcohol 
has the rotatory power [a]i>=+34°. The rotations are 
best observed in chloroform solution. The optical 
properties of the unaaponifiable matter of mowrah fat 
may be used for its detection in other fats and oils. The 
rotatory power of the uhsaponifiable matter of lard, 
for instance, is [a]D=— 19-6°, whilst that of lard con¬ 
taining 10% of mowrah fat is [a]D=”+ll’5°. The 
unsaponiflable matter of mowrah fat contains only a 


very small quantity of phytosterol (reoognised by 
< precipitation with digitonin), and Bomer’s phytosteryl 
acetate test yields a negative result. In the case of other 
fata yielding optically active unsaponiflable oon. 
etituents, these may be removod by precipitation 
with digitonin (this J., 1913, 1118) previous to the 
separation and ,determination of the optical properties 
of tho remaining substances. A preliminary test for the 
detection of mowrah fat in lard depends on the partial 
insolubility of the unsaponiflable matter of the former 
in alcohol. The unsaponifiablo matter is dissolved in a 
small quantity of ether and the solution is diluted with 
alcohol; in the ease of lard, the mixture remains dear, 
whilst with lard containing more than 10% of mowrah 
fat a turbid solution is obtained.—W. P. S. 

Jatropha c ureas [purging nut I seeds; Toxicity of -. 

J. Folke. Lendw. Vers.-Stat., 1913, 82, 427—483. 

Chem. Zontr., 1914, 1, 1958—1959. - 
Curoas (purging nut) oil was separated by treatment 
with alcohol into a non-poisonous insoluble and a poisonous 
soluble part. Tho toxic constituent, curanolic acid, was 
isolated from the soluble portion by stirring with a hot 
saturated solution of baryta, washing the resulting paste 
with cold water, drying, extracting with ether, evaporating 
tho ether solution, extracting the residue with absolute 
alcohol, and treating the alcoholic solution with sulphuric 
acid. It set to a jolly at about 10° C. 

C'uroin, tho toxic principle isolated from fat-free curoas 
seeds by extraction with physiological sodium ohloride 
solution, was very sensitive to acid, and had a retarding 
influence on tho coagulation of blood.—A. S. 

Cholesterol in fats; Determination of -. M. Kloster- 

mann and H. Opita. Z. Untors. Nahr. Genussm., 1914, 

27, 713—723. 

Whilst about one-half of tho oholestorol occurring in 
blubber oils is prosont in tho form of osters, practically 
all animal fats are free from cholesteryl esters, the 
cholesterol being present in the free state, and there is, 
consequently, no necessity to saponify the fat before the 
chnlcstorol is precipitated by means of digitonin (this J., 
1913, 1118). In vegetable oils, tho greater part of the 
phytosterol is present in tho form of esters and saponifica¬ 
tion is essential before tho whole of the phytostorol can be 
precipitated by digitonin. Previous saponification is, 
therefore, also necessary when it is desired to detect 
vegetable oils in animal fata by moans of the phytosteryl 
acetate tost.—W. P. S. 

Rice oil and rice fal. J. Davidsohn. Seifonfabriksnt, 
1914, 84, 178—179. Ohom. Zentr., 1914, 1, 1788. 

Ok keeping, a solid fat, m.pt. 46° C., separated from 
rioe oil. The characters of the residual liquid oil (water 
0-32%) andof the solid fat (water 0 43%) were as follows 


Bp. xt . at 
15° 0. 

Butyro- 

refraefcometer 

reading. 

Acid 

value. 

Saponif. 

value. 

Iodine 

value. 

Baponl- 

liable 

matter. 

0-918 

07-8 (25° C.) 

98-56 

198-44 

108-5 

A, 

0-924 

44-7 <50° (J ) 

124-30 

197-21 

74-11 

99-48 


The oil is suitable for the manufacture of soft, and the 
fat.(tho mixod acids from which melt at 39-8° C.) for the 
manufacture of hard soaps.—A. 8. 

Beeswax; Use of ozonised air to whiten—. Times, 
June 5, 1914. [T.R.] 

A I'Lakt has been built for tho Eparehioal Candle Works 
at St. Petersburg for bleaching beeswax by oeonised air, 
for use in making ohurch candles. The air is ooolod to 
about 0° C. and passed through a bank of nine oxonisers, 
eaeh having an electrode area of 40 sq. ft., and supplied 
with high-tension current at 7000 to 9900 volta by means 
of three transformers. Each ozoniser talus from 300 to 





Cl. XI 11.— PAINTS ; PUtfUBnp * VARNISHES.; RESINS. 


[Ja*e ia, isu. 


W 


000 watts, according to the voltage of the seoondar 
current, and the whole plant, which is able to treat oW 
ton of beoswax in a day of 10 hours, requires 10 kw., includ¬ 
ing the power for the blower and refrigerator. 

With energy at O0d. per unit tho working costs for 
treating a ton of beeswax are about 5s., exclusive of 
interest on capital and costs of maintenance, whoreas it is 
stated that with tho bichromate method commonly 
employed for bleaching wax the cost per ton is about 
£3 15s. Tho loss of material is said to be practically 
negligible, and the wax iB harder than that bleached by 
other methods, 


Patents. 

Oil from seed* and the like ; Apparatus for the extraction 

of - by means of a solvent J. K. McCoid, Kingston - 

upon-Hull. Eng. Pat. 11,059, May 10,1913. 

Means aro provided for tilting tho extraction vessels or 
pots so as to discharge the spent grains, etc. on to a platform. 
Any material requiring further extraction is then returned 
to the pots, whilst the remainder is made to fall through 
a trap*door on to an endless belt or screw conveyor. 

—C. A. M. 


Fats and oils ; Process for improving the odour and taste 

of vegetable and animal -. F. (lossol. Ger. Pat. 

273,1X19, May 12, 1912. 

Milk, e.y., skim milk, buttermilk, or the like, which has 
been soured by tho bacteriological mothod, is mixod with 
tho fat or oil and the mixture heated until the water is 
evaporated and the acid constituents of tho milk acquire 
a brown colour. A portion of the water may be evaporated 
from the milk, before or after souring, before mixing with 
the oil or fat. Coooanut oil treated in this way acquires 
the odour and taste of freshly rendered lard. —A. 8. 


Pb 4 0, and recommends the following methods of analyst*. 
(A) Insoluble matter (Baucber’s method, ’Petit, Moult. 
Pharm., 47, 2651). 2 grins, are boiled with 100 v odft* of 
10% nitric acid for a low minutes, the insoluble Pb0 4 
formed is reduced with sucrose solution and diMotarik in 
nitric acid, and the insoluble matter is weighed in a*(*eQoh 
cruoible. (b) Free PbO. This is best estimated by 
Lowe’s method (Lowe, Dingl. poly. J., 1889, 271, '472)r. 
0*5 grm. is digested on water-bath for about one hour with 
10% lead nitrate solution, boiled for 10 mins., diluted with 
2 vols. of hot water, the residue collected and weighed in 
a Gooch crucible, (o) (PbO. A -\-insoluble. matter) and ( free 
PbO + combined PbO). 0*5 grm. of sample is heated with 
100 e.c. of 10% nitric acid, the PbO, formed+insoluble 
matter is collected in a Gooch cruoible and weighod. The 
lead in tho filtrate is estimated as sulphate in the usual 
manner and indicates the combined and free PbO in tho 
sample, as Pb 8 0 4 and Pb 4 O tt aro decomposed by nitric 
acid in a similar way :— 

Pb a () 4 +4HN() a ->Pb0 a +2Pb(N0 8 ),+2H,(). 

The amount of free PbO being already known tho combined 
PbO can bo calculated. The percentage of PbO,+com¬ 
bined PbO indicates the percentage of red lead present 
in the sample. A table is given showing the amount of 
combined PbO in mixtures of Po 3 0 4 and Pb 4 0 6 from 
which the relative percentages of these oxides can bo readily 
found. The total lead in the sample may bo determined 
as sulphate and corresponds very closely with the total 
lead calculated from tho PbO, Pb,0 4 and Pb 4 O t aH deter¬ 
mined by the methods described. For rapid approximate 
work, it is sufficient to estimate insoluble matter and free 
PbO; % red lead—100—(free PbO-finsoluble matter). 

-R. G. P. 

Patents. 

Pigments ; Manufacture of -. -J. Y. Johnson, London. 

From Badischo Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Germany. Eng. Pat. 20,106, Sept. 5, 1913. 


Fats and oils ; Process of treating - in the manufacture 

of fatty aedds and glycerine. E. Twitcholl, Wyoming, j 
U.S.A. Eng. Pat. 9160, April 18, 1913. 

See Fr. Pat. 456,956 of 1913 ; this J., 1913,1119.—T. F. B. I 


Compounds of tho general formula, 

\ ) R ^ / NH * 
“NO; 


Fatty acids and their glycerides ; Process for the reduction 

of unsaiurated -. W. Fuchs, Vienna. Eng. Pat. 

11,543, May 17,1913. Under Int. Conv., May 18, 1912. 
See Fr. Pat. 458,445 of 1913 ; this J., 1913,1119.—T. F. B. 


Oil and like extractors. O. Wilhelm, Stralsund, Germany. 
Eng. Pat. 25,026, Nov. 3, 1913. Under Int. Conv., 
Dec. 31, 1912. 


where, R represents 00 or SO,, or derivatives of these 
compounds substituted in oither or both of tho benzene 
nuclei, are mixed with a substratum such as alumina, 

| barium sulphate, or china day to form pigments of clear, 
yellow shades of good colouring power and fast to light, 
j water, lime, and alcohol. They do not sublime, and, with 
| few exceptions, are insoluble in oil. They may be used for 
i colouring paper, or as oil paints, or for lithographic or 
| other printing. The preparation of pigments for various 
j purposes from different sulphobenzicle and benzophenone 
derivatives is described in detail.—T. K. B. 


See Fr. Pat. 457,057 of 1913 ; this J., 1913,1095.—T. F. B . 


Oils ; Process of introducing water-insoluble - into 1 

emulsions or water-soluble bodies. J. H. Smith, La 
Garonne-Colombes, France. U.S. Pat. 1,096,465, May I 
12, 1914. 

See Fr. Pat. 446,570 of 1911 ; this ,1., 1913, 150.—T. F. B. I 


Paints {for the inside of boiler tubes J. W. Chadd, Wilkoa- 
Barre, Pa., U.S.A. Eng. Pat. 25,185, Nov. 4, 1913. 
Litharge and plaster of Paris (say, oqual parts) are incor¬ 
porated with, say, ono-third of their quantity, of rosin, 
and with the desired amounts of boiled linseed oil, driers, 
and pigment, to obtain a paint which is not affected by 
“ sulphur water ” or strong brine.—C. A. M. 


Xm.-PAWTS ; PIGMENTS; VARNISHES ; 
RESINS. 


fled lend ; A nalysis and composition of -. A. P. West. 

Philippine J. Sci., 1913, 8A, 429—437. 

An analysis of commercial red lead which is generally 
regarded as a mixture of Pb,0 4 and PbO showed a dis- 
. crcpancy of 3 69% Pb between the total Pb found by direct 
estimation and the Pb calculated from the amounts of 
free PbO found by leaching out with lead acetate solution, 
and of Pbj0 4 obtained by decomposing with nitric acid 
and weighing the resulting PbO,. Tho author oonsidera 
that red lead consists of PbO in admixture with Pb 8 0 4 and 


Iron ; Composition for application to - for the purpose 

of acting as a presermtive. A. C. Aglioubz and G. A. 
Howkins, Manchester. Eng. Pat. 27,698, Dec. 2, 
1913. 

A mixture of tar containing creosoto oil 40, benzine 3, 
terebene 1$, turpentine 2, pints, black-lead 2 oz., and if 
desired, “ patent driers ” \ lb.—T. St. 

Paint; Method of producing a weatherproof and rust- 

preventing -. M. Brenneisen, Bern, Switzerland. 

Eng. Pat. 4113, Fob. 17, 1914. Under Int. 'Conv., 
Feb. 19, 1913. 

Linseed oil varnish (140 grins.) is made into a paste with 
zinc powder (1 kilo.), ana tho mass stirred with concen¬ 
trated hydroohlorio aoid (180 grms.) and subsequently 
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flMiitnrt with linseed oil varnish (320 grms.) and turpentine* 
<l5fr grow.), or the like.—C. A. M. 

‘ '% ’ 

Resinous products; Manufacture of -. J. P. A. 

MoCoy, Wilkinsburg, Pa., U.S.A. Eng. Pat. 13,667, 
June 12, 1913. 

See Ft. Pat. 488,904 of 1913 ; this J„ 1913,1163.—T. F. B. 


' of rubber, it would appear that it is the ineeluUe variety 
at sulphur which hi a naaoent condition oasshinss with or 
is adsorbed by the rubber. No vnktanisatkai takes place 
uideas the sulphur is in eolation. The vulcanised material 
is characterised by the low percentage of combined sulphur 
(0-6%) necessary for a good product, a fact which recalls 
the polymerising aotion of 02% of sulphur in the prepara¬ 
tion of synthetic caoutchouc from ieoprene.—E. W. L. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber ; Insoluble constituent of raw ——-, if* isolation arid 
characterisation. I). Spence and C. D. Kratz. Kolloid* 
Zeite., 1914, 14, 262—277. 

if a email quantity of acid bo added to a rubber solution, 

-t iio viscosity is lowored almost to that of the pure solvent, 
and from the resulting solution the insoluble nitrogenous 
constituent of the rubber can be easily separated. Tho 
.reduction of viscosity is accelerated by sunlight and by 
heat. The insoluble constituent was separated from a 
number of different kinds of rubber by a method based 
on this fact. 100 grms. of washed and dried rubber were 
•treated with 1 litre of benzene containing 0-3—0-6% of tri¬ 
chloroacetic acid and tho mixture exposed to sunlight or 
warmed gently on tho water-bath. After about 48 hours, 
with occasional vigorous agitation, tho mixture was allowed 
to settle, the dear liquid pound oil, the insoluble matter 
extracted twice for several hours with 500 O.C. of benzene 
containing trichloroacetic acid, then washed with pure 
•benzene, dried, powdered, oxtractcd with houzone to 
-remove the last traces of rubber, washed with alcohol and 
dried. Tho insolublo constituent separated in this way 
from four samples of plantation Para rubber contained : 
N 9-83, 10-90, 11-58 and 12-08% respectively. It was 
soluble in a 1% solution of sodium hydroxide, and repre¬ 
cipitated by dilute acetio or hydrochlorie acid. It agreed 
in nitrogen content and reactions with the glucoproteins. 
The insoluble constituent from three samples of “ hard 
-cure ” Para rubber contained: N 7-75,9-6 and 10-3% res¬ 
pectively. It resembled generally that from plantation 
Para rubber, but gavo reactions for proteins and carbo¬ 
hydrates only after being dissolved in dilute alkali. The 
insolubio constituent (N about 5%) of balata and speci- 
dnens of protein (N 9-5 and 11-5%) isolated from Funlwmia 
elastica latex also possessed the characters of a complex 
of protein and carbohydrate. The authors’ results, which 
■dinar essentially from those of Schmitz (this J., 1913,499), 
•establish the fact that the nitrogenous constituent of 
rubber is not a simple protein but a complex of protein 
aad oarbehydrate, probably a gluooprotein. The factor 
4-25 usually employed for calculating the percentage of 
'insoluble nitrogenous constituent in rubber from its 
nitrogen-content, gives incorrect results. For Para and 
plantation Para rubbers s factor of about 10 should be 
•used.—A. 8. 


Rubber; Vulcanisation of solutions of - by means of 

ultra-violet rays. A. Helbronner and G. Bernstein. 
Cqiaptes rend., 1914, 158, 1343—1345. 

When a solution of rubber containing sulphur is exposed 
to the action of ultra-violet light vulcanisation takes plaoe, 
and a gel is formed tho stability of which is so great that 
mot a trace of precipitation occurs on standing for several 
months, nor on heating for 18 hours at 80° C. On evapora¬ 
tion, however, an insiuuhle pellicle of vulcanised rubber is 
left behind- Examination by means of the ultramioro- 
soope shows that there is very little difference in size 
between the particles present in the vulcanised eolation 
and those in the unvuleenised solution; if anything the 
latter are slightly smaller and more numerous than the 
f o rmer. Smite and Wiegand have observed that ultra¬ 
violet light converts soluble sulphur into the colloidal 
derm whloh is then precipitated from solution. Since no 
gireeipttato or eve* oto u d in e ns is produoed in the premnoe 


Rubber ; Action of cojiper and other metals on -. I. 

Cable insulation. F. Frank and E. Msrckwald. Cumuli- 

Zeit., 1914, 28. 1286—1282. 

The destructive action of copper is largely attributed to 
the wandering of colloidal copper sulphide (of. Lewis and 
Waumsley, this J., 1912, 518) due to insufficient vulcanisa¬ 
tion, as shown by analyses of cables which had and had 
not porishod: in tho former oase a very high aoetone 
oxtract was found. To avoid this effect oable wires 
should bo providod with a good and homogeneous tin 
coating and tho rubbor insulating composition should be 
vulcanised at a high tomperature, preferably using basic 
accelerators, so that the wiro inside will not be over¬ 
heated during the short period required for complete 
vulcanisation. Under-vulcanisation followed by after- 
vuleanisation is inadvisable.—H. E. P. 


Patents. 

Rubber latex ; Apparatus for smoking -. J. S. Cardwell- 

Quinn, Bello-Horizoute, Brazil. Eng. Pat. 11,424, 
May 16, 1913. 

Latex is supplied to sn endless travelling band, on whieh 
it is spread uniformly in a thin layer by means of aspread¬ 
ing knife or “ dootor ’’ provided with side guides. The 
endless band passes into the horizontal exit flue of a smoke- 
generating apparatus where the thin layer of latex is 
smoked and coagulated, and is afterwards subjected to 
the pressure of a roller in order to remove excess ivo 
moisture. The endless band is supported, where engaged 
by the spreading knife, between two rollers, by means of 
an endless rubber apron mounted on theee two rolteire. 

—E. W. L. 


Caoutchouc ; Process for producing products similar to 

vulcanised -. P. A. Newton, London. From Farben- 

fabr. vorm. F. Baver und Co., Elberfeld, Germaey. 
Eng. Pat. 11,209, May 13, 1913. 

See Ger. Pats. 266,619, 267,945, 268,387, 268,947, and 
269,512 ; this J„ 1914, 93, 94, 269, 365.—T. F. B. 


Elastic and plastic substance.; Production of an - J. 

Stockhausen, Crefeld, Germany. Eng, Pat. 27,6*3, 
Dec. 1,1913. Addition to Eng, PM. 928* of 1911, dated 
April 16, 1910. 

See Fr. Pat. 465,308 of 1913; this J., 1914, 558.—T. F. B. 


XV.—LEATHER; BONE; HORN; GLUE. 

Hides and skins ; Second report of the Internaticnai Cow- 
mission for the preservation, cure and disinfection of ——. 
A. Seymour-Jonos. Collegium, 1914, 207—277. 
Preservation .—The “ Association frunfaist pern la 
destruction in Varro »” have found that oae draw of 
iodiae, injected into tho tumour caused by the ian* <n the 
warble fly, killed the larva, acted aa aa aseptic »nd was s 
mo» effective method than the old- method o l squeezing 
out the larva with tbe .ingen. A more simple method is 
to pierce the larva with a heated laaoet or knitting 
needle. Birch oil, applied to the sidee of the 
cattle before leaving urn shade for the pastures was 
effective in preventing the attaokaof tho waebl# fl*. The 
removal of tarvss fane warbled eattle bum always followed 
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by a considerable increase of weight. Fellmongers 
gathering Limes are a great souroe of trouble to tanners 
and could advantageously be replaced by dean water to 
which “ Beta-lysol” or “ Arasol ” had been added. 
Such materials form no chemioal compound with the pelt, 
arrest all decay And can be completely washed out of the 
pelt before putting into work. It is suggested that 
butchers should spray all hides and skins with such 
a solution after flaying and before salting. 

Cure —The successful results obtained by Becker in the 
laboratory in curing hides with a mixture of salt and soda 
have been confirmed on the large scale. Many stains are 
described as Balt stains whieh are of quite a different 
origin. It is probable that the decomposition products 
of the albumin form new compounds with the impurities 
in the salt. Abt has isolated a bacterium which produces 
a brown oolour in the medium on which it is grown and the 
colour bocomos darker as the medium becomes more 
alkaline by the production of ammonia. The colouring 
matter is precipitated by iron salts, redissolved by 
ammonia and contains less nitrogen than peptone. The 
colouring matter is carried down by gelatinous precipitated 
phosphate of calcium and if the bacterium is sown on a j 
Petri dish and in other parts a precipitate of calcium 
phosphate is producod the greater part of the colouring 
matter is attracted to the precipitate. In the formation of 
a salt stain the brown colouring matter produced by the 
bacteria would be fixed by the calcium phosphate produced 
from calcium sulphate in tho salt; in other cases it would 
be precipitated by the iron salts derived from the haemo¬ 
globin, etc. Abt has also isolated a streptothrix, a variety 
of Actinomyces chromogenes Uasperini, which produces a 
colouring matter of similar nature. All bacteria which 
colour culture media without being coloured thomselves, 
are capable of producing salt stains. “ Pin-holes ” are of 
quite a different origin from salt stains and are produced 
by the crystallisation of salt in tho grain thereby breaking it. 
Salt stains are loss common when sea Balt is used than 
when rock salt is used; the latter contains calcium 
sulphate. A process in which the grains of calcium 
Bulphate wore allowed to settle to the bottom of tho brine 
gave the fewest stains. No better results wore obtained by 
adding 4% of sodium carbonate to the salt. The use of 
salt of 99-9% purity, which has lately come into commerce, 
is recommended. 

Disinfection. —Abt found that chlorine was not a 
satisfactory disinfectant and sterilisation was never 
obtained with mustard oil. Seymour Jones’ formic 
meroury process gave good results and tho Schattcnfroh- 
Kohnstein method was efficient, but was harmful to the 
skin. As a preventative treatment to be applied to all 
dried skins the Seymour-Jones’ method is recommended 
provided that dcpil&tion is carried out with pure lime, 
with lime and arsenic sulphide or with concentrated sodium 
sulphide solution. Yocum condemns the official methods 
of the U.8. Government on account of inefficiency or 
destruction of hide substance. Disinfection with oarnolic 
acid, sulphur dioxide and mercuric chloride are condemned 
for the same reasons. Rohm has patented the use of 
solutions of copper salts, containing the metal in the 
form of complex ions, as a method of disinfection.—D. J. L. 


Tannins; Pseudo - in sulphite cellulose extracts. 

W. Moeller. Collegium, 1914, 5, 319—324. 

Wood pulp liquor produced as a by product in the manu¬ 
facture of oellulose by the soda process has quite different 
properties from that from the sulphite process. The 
liquor from the latter process contains muoh lime and 
sulphurous acid, which must be removed before it can be 
used as a tanning material; all wood pulp extracts produoed 
in Germany are of this variety. Liquors from the soda 
prooesa only require to be neutralised with a weak acid 
before use. All oellulose extracts have about 15% of 
ash and this is inoluded in the total soluble matter. They 
also oontain quantities of non-tannins such as resin, 
sugar, etc., which must also be reckoned as useless when 
the oost price is calculated. All these non-tannins remain 
in the liquors when cellulose extract is used mixed with 
other materials and accumulate in the suspender liquors 


to such an extent that they can only be run away. 
Molasses, cane sugar and glucose are much cheaper to use 
for weighting leather than oellulose extract. Even nJben 
used as a weighting material only, scarcely 50% of the 
total soluble matter of cellulose extract is utilised.—D. J. L. 


Sulphite cellulose extract; Detection of -. A. Gansser. 

Collegium, 1914, 5, 324—325. 

Moeller (this J., 1914, 365) and Loveland (this J., 1913, 
373) have boon unable to confirm the author’s results 
in the detection of cellulose extract in the extract from 
leathers on which it has been used (Collegium, 1912, 482). 
It must be assumod that there are some celluloso extracts 
which do not give the Procter-Hirst reaction (this J., 
1909, 293) and Becker has shown that such extracts may be 
produced. Quebracho wood which is kept away from 
light and air and under the action of mould growths will 
give the Procter-Hirst reaction.—D. J. L. 


Leather liming control; Light -. J. T. Wood. Colle¬ 

gium, 1914, 305—311. 

A report of further work dono on tho subject since tho 
last report presented at the London Conference of the 
I.A.L.T.C. in 1912 (this J., 1912, 446). Giusiana (this J., 
1912, 1192) states that the addition of magnesium and 
ammonium salts to the lime liquor results in a fine grain 
and suggests tho following composition of a lime liquor 
where it is not desirable to Bwell tho skin: Na.S, 5; 
Ca< 1, (cryst.) 8-7 ; MgCl, 8 05, NH/H 21 and BaCl a 9-65 
kilos, per 100 litres. From the preliminary report by the 
author and D. J. Law [loc. cit.) it was found that tho 
greatest amount of nitrogon is dissolved out of the goods 
in the first draw and that there is a definite amount of 
nitrogenous substance which tho limes are capable of 
extracting from the skin. Nitrogen in a lime liquor up to 
0-2 grm. per litre is not detrimental but it depends upon 
other factors such as temperature, degree of breaking 
down of the proteins and number of proteolytic bacteria 
present, so each case must be judged on its merits. R. F. 
innes has found as much as 14% Ca() in a fully limed goat 
Bkin but no regular curves of absorption oi lime could 
be obtained ; the ash usually contained 65—75% CaO. 
The author has found, in the case of sheep skins that have 
been over-limed, that in the early stages of liming the 
hyaline layer is not attacked by tryptic enzymes oven by 
long exposure to their action but, after a certain time ir> 
lime, these enzymes are capable of attacking this layer. 
Stiasny made experiments with the stalagmomoter on old 
lime liquors, the number of drops falling showing the 
surface tension (<r) and the time required for emptying the 
tube showing the viscosity (»/). Peptones and glyoocoll (as 
representative of amino acids) diminished the surface 
tension but did not increase the viscosity. Inorganic 
substances (lime, sulphide, etc.) had no influence on either 
tho surface tension or the viscosity. Gelatin slightly 
increased the surface tension, very dilute solutions being 
relatively more effective than strong ones, and considerably 
increased the viscosity. Mixtures of Witte peptone and 
gelatin showed also the great influence of peptones on the 
surface tension and their small influence on the viscosity, 
and the small influence of gelatin on the surface tension and 
its great influence on the viscosity. Measurements of 0 and 
for old and medium limes are given.—D. J. L. 


Patents. 

Chrome-leather ; Method of treating - to render it strong 

and resistant to water. O. Walter. Ger. Pat. 272,534, 
March 23, 1913. 

1 

Thi leather ia treated with a colloidal eolation, t.g. oi glue, 
gelatin, agar-agar or the like, and with formaldehyde, then 
etrongly oompreaaed at a temperature above atmoepberic, 
dried, and treated at about 90° C„ under dimndahed 
preaaure, with a oompoaition eoneiating of wool-fat. 
aaphaitum, pitch, gutta-percha, and the like.—A. 8. 
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Formaldehyde-leather ; Manufacture of - 

Got. Pat. 272,678, Oct. 11, 1912. 


K. Evler. 


Taxniso with an emulsion containing formaldehyde, a 
fat or oil, and magnesium silicate is preceded or followed 
by tanning (and n desired colouring) according to one of 
the usual processes.—A. S. 


Horny or leathery material! from leather or leather refute ; 

Process for the production of -. P. P. Damgaani, 

Frederiksberg, Denmark. Eng. Pat. 22,644, Oct. 7, 
1913. Under Int. Cony., Oct. 17,1912. 

Be* Ft. Pat. 463,596 of 1913 ; this J., 1914, 432.—T. F. B. 


crushed to a dense, granular, non-caustic material, free 
from carbide. A mixed fertiliser is produoed by employing 
potassium sulphate in the prooess.—F. Soon. 

Lime for viticulture, agriculture generally, and building 
purposes; Process and apparatus for the production of 
fat p. A. M. Filleux. Fr. Pat. 465,801, Deo. 6, 

1913. 

Quicklime is slaked with solutions containing a small 
quantity of an antiseptic and /or a dyestuff, such as picric 
acid, methylene blue, potassium permanganate, or the 
like; the slaked lime is tempered (m a Bilo, in trucks, or 
otherwise), graded in a separator, and may finally be 
mixed with powdered sulphur or copper sulphate.—0. R. 


XVI.—SOILS; FERTILISERS. 

Phosphates in soil extracts ; Determination of -. J. A. 

Prescott. J. Agric. Sci., 1914, 6, 111—120. 

A measured volume of Boil extract containing 5—10 
mgrms. P,0. is evaporated to dryness and the residue 
ignited at a dull red heat for 15 mins., or if much Bilica is 
present for two hours at 120°—160° C. It is then digested 
for half an hour on a sand bath with 50 o.o. of 10% sulphurio 
acid, the extract diluted, and filtered, and the residue 
washed with hot water. The solution is treated with 
25 c.c. of concentrated ammonium nitrate (500 grins, per 
litre), warmed to 55° 0., 25 c.c. of ammonium molybdate 
(150 grms. in 1 litre of water poured into 1 litre of nitric 
acid of sp. gr. 1-2) at the same temperature added and 
the mixture allowed to cool. After two hours the pre¬ 
cipitate is washed soveral times by decantation with 2% 
sodium nitrate solution, filtered off, dissolved in excess of 
standard (N /10) alkali and the oxoess titrated back with 
standard acid. The best factor is 1 c.c. of if/10 alkali 
=0-0003004 grm. P.O,. It is important to remove all silica 
and to avoid too high a temperature for precipitation. 
The method is quicker and more aocurate than the load 
molybdate method of Brearley and Ibbotson ("Anal, of 
Steel Works Materials ”).—W. H. P. 

Sulphites, thiosulphates and sulphur present in soil; Influence 

of - on the growth of the plant. W. Thalau. Land- 

wirtsch. Versuchsst., 1913,82,161—209. Biedermann’s 
Zentr., 1914, 43, 228—231. 

Ammonium sulphite is equal to ammonium sulphate as 
a manure on loamy soils. On sandy soils it is not quite 
so good, while on peaty soils it is considerably less effective. 
In water cultures it is harmful even in very small quan¬ 
tities : at concentrations higher than 0-4% it retards 
germination, and at 1% it prevents germination entirely, 
while 1% ammonium sulphate has no harmful action at 
all. Ammonium sulphite is readily oxidised to sulphate 
when exposed to air, the oxidation being more rapid in 
solution and still more rapid when the salt is mixed with 
soil. Calcium sulphite is harmless in loamy and sandy 
soils. On peaty soils it has a slight retarding effect; and 
in water cultures increasing quantities of oalcium sulphite 
produce a progressive decrease in the yield. Sodium 
thiosulphate appears to have no harmful action on plant 
growth. Flowers of sulphur is somewhat variable in its 
effects, but it does not usually increase growth or yield. 


Preparation and composition of lime-sulphur sprays. 
Bamsay. See XIXb. 

Further observations on the fungicidal action of Bordeaux 
mixture. Barker and Gimingham. See XIXb. 

Patents. 

Calcium cyanamide powder ; Process for the agglomeration 

of -. A. Goris and C. Visehniao. Fr. Fat. 465,514, 

Nov. 29. 1913. 

Tbs powder is treated with a dilute solution of sodium, 
alu minium, or other sulphate, and the resulting mass 


Process of dissolving organic substances of animal origin 
and the fixation of their nitrogen in the. form of soluble 
compounds. Fr. Pat. 466,150. See XIXa. 

Treating fish to obtain dried fish and fish guano. Fr. Pat. 
460,392. See XIXa. 


XVII.—SUGARS; STARCHES ; GUMS. 


Cane sugar factory; Studies in the -. [Analyses of 

sugar canes, cane, juices, the ash of cane juice and cane 
syrup, incrustations of juice-heaters and defecators.'] 
C. Fribourg. Bull. Assoc. Chim. Suer., 1914, 81, 
778—802. 

Louzier cane .—An average sample of this variety, which is 
almost exclusively worked in Brasil, contained: fibre, 
10-50; sucrose, 15-42; non-sugar, 3-44; and water, 
70-64%. Juice, of Louzier cane .—Juice obtained by dry 
crushing in a laboratory 3-rollcr mill, gave the following 
figures in grms. per 100 c.o for (a) the apparent and (B) 
the true analysis : Sucrose, (a) 20-04, (b) 20-31; reducing 
sugars, (a) 1-16, (b) 1-31; ash, (a) 0-35, (a) 0-34; organic 
matter, (a) 1-38, (a) 0-6i ; Brix dogree, (a) 22-93, (B) 
22-60 ; purity, (a) 87-40, (b) 89-80; saline coefficient, (a) 
57-20, (a) 59-70; gluooso ratio, (a) 5-80, (a) 8-40; ratio of 
ash to organie matter, (a) 3-94, (b) 1-88. Ash of the Louzier 
cane. —SiO„ 25-96; A1,0„ 0-02 ; Fe,0„ 1-02; Mn.O, 
0-68; CaO, 7-64; MgO, 9-19; K.O, 36-17; Na.O, 1-39; 
CO,, 6-91; SO,, 3-21; P,0„ 7-18; 01,0-81. Composition 
of louzier and Ribbon canes according to their height .— 
Results confirming in a general way those of other workers 
were obtained, these indicating that the density of the 
juice is lowest near the root, at its maximum in the middle 
of the stalk, and gradually diminishes towards the top; 
the purity of the juice is highest near the root, and gradu¬ 
ally diminishes towards the top; the sucrose content is 
practically the same for three-quarters of the height, but 
is distinctly lower in the top quarter; the reducing sugars, 
ash, and acids are lowest near the root, and highest at tbe 
top; while the fibre content is highest at the root end. 
Composition of the ask of mill juice and clarified syrup.—The 
raw juice was sulphited to an acidity of 0-75 grm. per litre, 
limed to neutrality in the oold, heated to 60° C. in re- 
heaters, and allowod to settle in the usual way, the dear 
juioe being separated from the top scums and the bottom 
muddy juice. Analysis of the ash of (a) the raw unsul- 
phited mill juioe, ana (n) the clarified syrup after evapora¬ 
tion, gave the following values, expnMeed in parte per 
1000 of suorose ; 8iO„ (a) 1-99, (B) 0-88 ; A1,0„ (a) 0*6, 
(B) 0-01; Fe,0„ (a) 0-43, (b) 0-14; Mn.O„ (a) 0-12, 
(a) 0-03; CaO, (a) 1-12, <b) 6-47 ; MgO, (a) I-37, <b) 1-89; 
k.O, (A) 15-38, (B) 16-02; Na.O, (A) 0-68, (B) 0-38; COj, 

(A) 4-86, (B) 8-93 ; SO,, (a) 0-97, (b) 2-10 ; P.O* (A) 2-07, 

(B) 0-30; Cl, (A) 0-48, (b) 0-60. The total amount of ash 
per 1000 of sugar had increased, owing to the introduction 
of sulphites ami sulphates in sulphitation, and of lime and 
magnesia in defeoation; while the silica, oxides of iron 
and alumina, and phosphoric acid had dimin is he d, having 
passed into the eeams. Incrustation from limed juioe- 
heater. —Water (at 100° C.), 1-86; organic matter (in¬ 
cluding bagasse) and combined water, 29-66; sand, 0*16 j 
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silica, 012; calcium sulphate, 6*56; calcium phoaphate, 

51-13, magnesia, 0*3A, ferric oxide, 1-46-; lime combined 
with organic acids, 4-90; alkalis, carbonic acid, and 
undetermined matter, 0-78%. Incrustation from raw 
juice defecator. —Water, 8 54; organic matter (including 
a large proportion of bagasse), 33-55 ; sand and silica, i 
0*45 ; caloium sulphate, 2-82 ; calcium phosphate, 48-38 ; \ 
and undetermined substances, G-26%. Incrustations j 
from triple effect evaporator s. —The deposit from the first , 
body has a similar composition to those found in the | 
limed juice re-heater and the defecators; calcium sulphate ! 

. is present mostly in the first and least in the third body; | 
on the contrary, calcium oxalate, which is not met with 
in the deposits of re-heaters and defecators, nor in the first ' 
l>ody of the triple effect, appears in considerable amount 
in the second, and to an even greater extent in the third 
body ; combined silica is principally deposited in the last 
body.—J. P. O. 

Clarification of Louisiana cane juices; Sulphitation and ■ 

carbonatation processes for the -. W. E. Cross. 

Agrio. Kxpt. Station, Louisiana State Univ., Hull. I 
144, 1914, 39 pages. 

Sulphitation .—-The Java method of liming beforo i 
sulphitation is not suited to Louisiana juices, owing to | 
risk of the decomposition by lime of the reducing sugars, 
which are high in Louisiana juices. For white sugar 
manufacture, the maximum lirilit to which the raw juice | 
may bo sulphited in most factories in the State is such that i 
8 c.c. of iv/10 sodium hydroxide solution are required j 
to render 10 c.c. of the juice neutral to phenolphthulein ; j 
under those conditions a hard filter-press cake and light i 
mobile juices are obtained. After the sulphitation of the j 
raw juice, a precipitate containing: moisture, 4-07; 1 
fat and wax, 32-57 ; proto ins. 23-63 : ash, 9-48 ; crude 
fibre, 8-05 ; and gums, etc., 22-20% separated. A sensible ) 
increase in the purity of the raw juice was effected by the 
removal of thiB precipitate, and although in the factory its i 
filtration was impracticable, promising results were 
obtained by centrifugal separation. In “liming back” 
Louisiana juices, whioh on the average contain 10% of 
sucrose and 1*5% of reducing sugars, the most suitable 
point was found to be neutrality to litmus, corresponding 
to 0*8—1*0 c.c. of N j 10 Bodium hydroxide solution per 
id c. 0 , of juioe, using phonoiphthaloin as indicator; at 
this stage the muddy juice settled well, and there was no 
danger of it becoming alkaline on boiling. Before 
evaporation in the effect, this aridity could be increased 
with advantage regarding the colour of the syrup sub¬ 
sequently obtained; in factory trials no measurable 
•mount of in version occurred with an aridity corresponding 
to 1*0 o.c. of N1 10 sodium hydroxide solution per 10 c.c. 
of juice, but there was a distinct risk if it was increased 
to 1*5 c.o. It is of much importance in making white 
•agar that the clarified juioe be free from all suspended 
matter when taken into the effect, and the use of mechanical 
filter* in addition to settling is advooated. 

Carbonatation. —In Louisiana the oarbonatation process, 
successfully used in Java, has not made much progress, 
owing to the high glucose content of the juices, but the 
resolta of the past three grinding seasons have shown 
that it can be applied, provided the juices be not heated 
above 40°—50° C., when the products of the decom¬ 
position of the reducing sugars are neither dark-coloured 
nor metauigenic. Either single or double carbonatation 
may be applied, the alkalinity of the first saturation in 
doable car bo natation being stopped at a point correspond¬ 
ing to 1-2—1-8 c.c. of JV/10 aoid per 10 o.o. of iuice, and 
the temperature of filtration never rising higher than 50° C. 
HarlofTs acid thin juke process (this J., 1913,1035) may be 




__ filtering at 70° C., necessitates the use of a large amount 
of lime in single ©arbonatatioa, riz 1*2—2-5%. 

&yrup treatment ,—Sulphitation syrups did not filter 
rea d i l y, and it was best to heat them to 70° C., add 1—2 
parts of sodium phosphate per 100,000 parts, and allow 
to nettle ; treatment with swpburoas or phosphoric acids 
was also often helpful. Carbonatation syrups were 
usually easy to filter, and with those also improvement 
was * elected by addition of sulphurous or phosphoric 


acids, the amount depending upon the original acidity of 
tho clarified juice.— -J. P. 0. 

[Sugar.] Diffusion; Temperature at which - should 

he operated. A. Herzfeld and L. Kuntze. Deut. 
Zuckerind., 1914, 39, 289—291. 

According to Herzfeld, a tomperature above 40°—50“ C. 
is preferable in operating the ordinary process of diffusion, 
and when the Pfeiffer-Bergreen or other method of 
returning tho residuary waters to the battery (this J., 
1906, 328; 1907, 704; and 1913, 954) is applied, about 
70° 0 . should be maintained throughout, in order to 
inhibit tho action of micro-organisms, and prevent the 
formation of gas. Such methods of “ hot ” diffusion 
produce a pulp of better keeping qualities, either in the 
o»en air or in the silo than “ cold ” diffusion. Kuntze 
obtained satisfactory results when filtering tho residuary 
diffusion and press waters, and using them in place 
of fresh water throughout the campaign, by working at 
the following temperatures in a 9-cell battery: in the first, 
freshly charged, 38°—40°; in the second, 60°; in tho 
third to the sevonth, 82 J ; in the eighth, 75° ; and in the 
last, 40”—50° C. The essential conditions for successful 
working with residuary waters are great rapidity and the 
avoidance of any stoppage. Provided the pulp is siloed 
immediately after being discharged, and well covered with 
earth, it keeps well.—J. P. O. 


Intermediate [6eefJ juice ; Analysis of a precipitate from 

the sulphitation of -. A. Kiroff. Deut. Zuckerind., 

1914, 39, 419. 

On sulphiting the intermediate juice in a Russian 
beet factory, difficulty was subsequently experienced 
in passing it through the cloths of a mechanical 
filter owing to the slimy nature of the precipitate, analysis 
of which gave the following figures : water, 4-09 ; insoluble 
in hydrochloric acid, 4-59 ; sugar from the intermediate 
juice, 19-30 ; non-sugar, 1-57 ; calcium sulphite, 44-94 ; 
calcium sulphate, 1*31; calcium salts of organic acids, 
19 00;. calcium otherwise combined, iron and alumina, 
2-12 ; fat, 1-38%.—J. P. O. 

JSipa palm ; The -— as a commercial source of sugar 
D. S. Pratt, R. R. Williams and H. 1). Gibbs. Philip¬ 
pine J. Sci., 1913, 8 , A, 377—398. 

The nipa palm, Nipa fruticans Wurmb., is abundant in 
swamps in the Philippine Islands and othor parts of the 
tropics. The juice obtained from tho flower stalk is used 
on a large scale as a commercial source of alcohol, and 
the authors’ experiments have led to the conclusion that 
the nipa palm should furnish a cheap supply of sugar. 
The nipa palm produces about 40 litres of sap per tree 
in an average season, and at a conservative estimate a 
yield of about 30,000 litres of sap per hectare per year 
should be obtained. The sap is available in sufficient 
quantity for the supply of sugar mills for about six months 
in the year; contains on an average about 15% of sucrose 
and has an apparent purity of not less than 85; traces 
of invert sugar are present and about 0-5% of sodium 
chloride, but waxes, acids, and pectins are absent. The 
I ohief difficulty is the presence in the Bap of ensymea of 
I the invertase and peroxidase types which cause inversion 
| and decomposition of the sugar with great rapidity; by 
placing a small amount of lime cream and sulphite in the 
j collecting vessel—which should be fitted with a funnel to 
cause the sap to mix thoroughly with the lime oream—the 
! enzyme action can be inhibited and the sap will then keep 


also renders further bleaching at the sugar mill unnecessary. 
It is estimated that sap can do delivered to the sugar mills 
at about 1-5 dollars (U.S.A. ourrenoy) per 1008 litres, 
from which 116 kilos, of commercial white sugar polarising 
— 99 . 5 0 can be obtained. About 9000 litres of Bap 
would be required to produoe 1 metrio ton. of 96® sugar; 
a 10-ton mill would require therefore 90,000 litres of sap 
daily, or the prodace of about 450 hectares of nqaa swwnp. 
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Lactose and dextrose ; Determination of - by l*e copper- 

iodide method. S. W. Colo. Biochem. J., 1914, 8, 
134—142. 

A rigorously standardised modification of Schoorl’s 
method (this J., 1899, 791), similar to one described by 
Peters (J. Amer. Chem. Soc., 1912, 34, 928), in which the 
cuprous oxide is filtered off before the unreduced copper is 
titrated. A table is givon for lactose, corresponding to 
that for dextrose given in Peters* paper.—J. H. L. 

Laetndose; Simple qualitative and quantitative tests for - 

in presence of other sugars. E. Pinoff and K. Gude. 
Chem.-Zeit., 1914, 88, 025—626. 

The following qualitative test is more satisfactory than 
that previously described (this J., 1906, 1192):—6 grms. 
of finely powdered ammonium molybdate dissolved in 
6 c.c. of boiling water, are cooled to 40° C. and mixed 
with 6 c.c. of the liquid to be tested (containing 0-03—1 
grm. of sugar) which must contain no free acid. The 
mixture, kept at 40° C. for 15 rains., becomes blue if 
laevulose is present. The only other sugar which reacts 
in this way is dextrose, but the colour produced by 1 grm. 
of the latter is only equal in intensity to that produced 
by 0-03 grm of la*vulose. 

The diphenylamine colour test may bo applied quanti¬ 
tatively as follows2-5 c.c. of the liquid to bo tested 
(containing not more than 20% of sugar) are mixed with 
2-5 c.c. of 96% alcohol, 10 c.c. of a mixture of alcohol 
with sulphuric acid (750 c.c. of 96% aloohol and 200 c.c. 
of concentrated acid), and 01 grm. of diphenylamine, 
and the mixturo is heated to 70° C. in 15 mins, under a 
reflux condenser, maintained in ebullition for 3 mins., 
quickly cooled, fiourcd into a Hehner colorimeter vessel 
(or a measuring cylinder of 3 cm. width) and the colour 
observed through a spectrometer. If the original sugar 
solution contains lnevuloso, the liquid after heating is bluo 
and shows a broad absorption band (X=5(H)—550). The 
band is only just distinctly visible when the original 
solution contains 0-036% of lajvuloso and larger quantities 
are estimated by ascertaining the extent to which the 
final liquid must be diluted (with alcohol) to reduce the 
intensity of the band to correspond with this quantity of 
htvuloso.—J. H. L. 

Maltose ; Action of dilute solutions of barium and other 

hydroxides on -. L. Kolb, Biochem. Zeits., 1914, 

68,1—57. 

Maltose was decomposed by tho hydroxidos of load, 
magnesium, caloium, strontium, and barium to an 
extent which depended on the degree of dissociation 
of tho hydroxiao; of the alkalino-oarth hydroxides, 
barium hydroxide acted most strongly. Tho decomposi¬ 
tion, as indicated by the fall in optical activity of tho 
solution, was accelerated by rise of temperature, but was 
characterised at all temjieratures by an initial rapid phase 
followed by a slow phase; the solution could be rendered 
quite inactive if a sufficient quantity of hydroxide was 
employed. In the course of decomposition, the solution 
always became more or less intensely brown. Barium 
hydroxide first converted maltose into dextrose, a rapid 
reaction which corresponded to the initial rapid fall in 
optioal activity. The dextrose was slowly converted into 
an inactive mixture of bevuloee, mannose, dextrose (op. 
Lobry de Bruyn and van Eokenstein, this J., 1896, 310) 
and glutose (?), these changes corresponding to the slow 
fall in optioal activity. Organic acids were also formed. 

—L. E. 

Sucrose; Inversion of - by acids in water-alcohol solu¬ 

tions. G. J. Burrows. Cnem. Boc. Trans., 1914, 105, 
1260—1270. 

The rate of inversion of sucrose by hydrochloric or 
sulphuric acid in mixtures of water and ethyl alcohol up 
to 75% of the latter falls to a minimum as the proportion 
of alcohol is increased to 45—50% and then increases 
again. Sinoe the conductivity of the acid is a function 
of its dissociation and of the mobility of the ions (and 
therefore of the fluidity of the solution), the valnes obtained 


by dividing the inversion velocity constants by the con¬ 
ductivities of the corresponding solutions, represent the 
influence of the solvent on the activity of the catalyst. 
Those valnes show that the catalytic activity of the 
hydrogen ions is greater in alcoholic than in aqueous 
solutions. The activity of N /2 hydrochloric acid relative 
to that of N /2 sulphuric acid is greater in mixtures -of 
alcohol and water than in water alone.—L. E. 


Glucoses; Partially methylated -. III. Monomethyl- 

glucose. • J. 0. Irvine and T. P. Hogg. Chem. Soc, 
Trans., 1914,166, 1386—1396. 

Monomethylglucose (m. pt. 160*5°—161° C.) is obtained 
by hydrolysis of monomethylglucosediacetone which is 
formed by tho action of methyl iodide ard silver oxide 
on glucoaediacetone. Since monomethylrluooee yields, 
on strong oxidation with nitric acid, not a dibasic and but 
monomethylgluoonolactone, and also gives the same 
phonylosaaone as is obtained from monomethylfruetese, 
its constitution is :— 

HHOHH 

CH.-O CH,- C • C • ^ • t—CHOH 
OH | %0 W J 

The a- and 0-forms of the sugar exhibited mutarotafcion, 
the initial rotatory powers being 03 d™ * 4* 107*6 
and -4-24-4 and the permanent rotations 68*5° and 68*8° 
respectively.—L. E. 


| Carbohydrates; Methods of determining -. II. Deter¬ 

mination of starch in plant material. W. A. Davis and 
A. J. Daish. J. Agric. Sci., 1914, 6, 152—168. 

The Sftchsse method of estimating starch (U.8. Bureau of 
(’hem., Bull., 107; Allen’s “Commercial Org. Anal.,” 
4 Ed., Vol. i., p. 420), involving hydrolysis with dilute 
hydrochloric acid, is unreliable in too preeenoe of plant 
material. The tissues invariably contain pentosans which 
yield pentoses that count as dextrose, and aotualdestruction 
of dextrose takes place during the prolonged treatment 
with dilute acid. O’Sullivan’s method (Chem. Soc. Trans., 
i 1884, 46, 1 ; also this J., 1904, 137), involving the use of 
| diastase, gi ves low results owing to the loss of dextrin which 
: takes place on purifying tho solution by tho precipitation 
| method after the conversion. The ubo of Taka-diastase 
i avoids this objection as it yields only dextrose and maltoee 
I (freo from doxtrin) and no*loss of these sugars ocoure when 
the solution is treated with clearing agents such -as lead 
| acetate. In the preparation of the plant material it is 
j necessary to destroy all enzymes immediately the sample 
| is taken. This is done by dropping the loaf or other 
material into boiling 95% alcohol cont ainin g a Me 
I ammonia. The sugars are removed by extracti on w ith 
j boiling alcohol. If necessary gums, etc., are removed by 
j extraction with water, as their optical activity would mad 
to an error in the subsequent starch estimation. The 
extracted material is usually preeerved in a bottle and great 
! care must be taken in subsequent sampling, owing to the 
tendency for starchy matter to accumulate at the 
bottom. About 10 grms. of the oven-dried extracted 
material are dried in vacuo at 100°—110° C. for 34 hours 
or longer, and then gelatinised with 200 o.o. of water. 
After cooling to 38° C., 0-1 grm. of Taka-diastase and 2 c.c. 
of toluene are added and the mixture left for 24 hours. 
It is then heated to boiling, filtered, washed, and the 
filtrate together with a sufficient quantity of basic lead 
acetate is made np to 500 c.c., and again filtered. In 
100 c.c. of filtrate the slight excees of lead is precipitated 
by sodium carbonate, the solution made up to 1TO o.c., 
and filtered. 50 c.c. of the filtrate are used for red uction 
and another portion is polarised in a 400 mm. tube. F rom 
the reduction and pdarimetric data the dextroee and 
maltose and hence the original starch oan be calculated. 
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Patents. 

Sugar-containing juice ; Process of purifying raw -. 

J. Carniol, Vienna. U.S. Pat. 1,095,189, May’S, 1914. 
The slioed material containing the juice in treated with 
powdered limestone, and the juice is heated to about 
70° C., mixed with powdered limestone and sufficient lime 
to produce an alkalinity of 0*3% on saturation, and 
filtered.—J. H. L. 


Sugars; Process of producing fermentable - [from 

cellulosic materials]. F. E. Gallagher, Newton, and 
H. S. Mork, Boston, Mass., Assignors to Standard 
Alcohol Co., Now York. U.S. Pat. 1,096,030, May 12, 
1914. 

As one step in the production of sugars from lignocellulose 
or other cellulosic material, the moss is digested under 
pressure with a dilute solution of sulphuric acid and a 
soluble metallic chloride ( c.g ., sodium chloride).—J. H. L. 

Betaine or its salts ; Manufacture of - from molasses , 

exhausted molasses, or other residues of the beet sugar 
factory. Act.-Gcs. f. Anilinfabr., Troptow, Germany. 
Eng. Pat. 2813, Fob. 3,1914. Under Int. (Jonv., May 7, 
1913. 

The exhausted molasses or other raw material is freed aB 
far as possiblo from water bv evaporation in a vacuum 
and the residue is mixed with concentrated hydrochloric 
acid under such conditions that a temperature favourable 
to the formation of humic substances is not reached 
{e.g., the temperature should not exceed 50° or 60° C.). 
When the mass is cooled, practically the whole of the 
betaine separates in the form of hydrochloride mixed with 
alkali ohloridos, which are separated by the usual methods, 
such as by crystallising from methyl alcohol and recrystal¬ 
lising from water.—T. F. B. 

Sugars ; Process for producing fermentable - . F. E. 

Gallagher, Troy, N.Y., U.8.A. Eng. Pat. 14,937, 
June 28, 1913. Under Int. (Jonv., July 16, 1912. 

See U.S. Pat.1,056,101 of 1913; th s J.,1913,44I.—-T. F. B. 


XVHL—FERMENTATION INDUSTRIES. 

Wort ; Assimilable nitrogen in - and its relation to the 

yeast and fermentation, F. Schonfeld. Woch. Brau., 
1914, 31, 197—199. 

Of the soluble nitrogenous matter in beer wort, 45—05% 
is assimilable by yeast, but owing to the conditions of 
fermentation, only 15—30% is actually assimilated. In 
the determination of assimilable nitrogen in wort by fer¬ 
mentation, the wort is much diluted, treated with a con¬ 
siderable auantity of sugar and a very large quantity of 
fresh distillery yeast, ana fermented at a high temperature 
with vigorous aeration and stirring; the assimilable 
nitrogen is thus removod in 6—6 hours. The results tend 
to be rather low sinoe nitrogenous matter may diffuse into, 
and remain in the wort, but the error thus introduced is 
not serious. During fermentation, beer worts of high 
nitrogen-content lose less nitrogen, absolutely as well as 
relatively, than worts poor in nitrogen, since the yeast 
“ breaks ” much more readily in the former case and thus 
loses much of its power to assimilate nitrogen. The loss 
of muoh nitrogen, characteristic of worts poor in nitrogen, 
aooompanies a high attenuation. The amount of assimil¬ 
able nitrogen in Berlin 44 Weissbier ” wort does not exceed 
45%, but almost all of this is assimilated, and the final 
attenuation is attained in the primary fermentation.—L. E. 

Sucrose / Thermoregeneration of - . G. Bertrand and 

M. Rosenblatt. Gomptes rend., 1914, 158, 1455—1458. 
Tn authors confirmed a recent observation of Durieux 
(this J., 1914, 561), that if dried yeast is maoerated in 



water and portions of the mash are heated for 1 min. at 
various temperatures and subsequently filtered, the 
filtrates which have been heated at 90° or 100° C. exhibit 
greater inverting activity towards suorose than those 
heated at 70° or 80°G. This “thermoregeneration,” 
was observed with different kinds of yeast, and appears 
to be a consequence of autolysis, for it is the more marked 
the more slowly the yeast is dried prior to maceration. 
Thus, it was not shown by fresh baker's yeast after 
grinding with sand or killing by successive treatments 
with alcohol and ether, whereas the same kind of yeast 
dried slowly at 35° C. (48 hours or longer) and then 
macerated for 2 hours, and heated for 1 min. at the 
temperatures indicated, gave the following values for the 
relative invertase activities of the filtered juioesnot 
heated, 3-377; heated at 50°, 3-292; heated at 70°, 
0-068; heated at 80°, 0-150; heated at 90°, 2-446 ; heated 
at 100° €., 3-430. A sample of yeast killed by aoetone 
and dried, behaved similarly, but in a less marked decree. 

Yeast; Enzymes of washed zymin and dried -(t>. 

Lebedeff). I. Carboxylase. A. Harden. 11. Reductase. 
A. Harden and R. V. Norris. Biochem. J., 1913, 7, 
214—217; 1914,8,100—106. 

Zymin and dried yeast (prepared by v. Lebodeff’s method) 
after being freed from co-enzyme by washing, and thus 
rendered inoapable of fermenting dextrose (Bee Euler and 
Backstrom, this J., 1912, 404), readily decompose pyruvic 
aoid into carbon dioxide and acetaldehyde (cp. Neuberg 
and others, this J., 1911, 379, 1179) provided that the 
aoidity of the solution is kept low. If therefore the 
decomposition of pyruvic ac d actually be a stage in the 
alcoholic fermentation of dextrose, the soluble co-enzyme 
must be required for some stage precedent to the pro¬ 
duction of pyruvic acid. 

The presence of a fermentable sugar favours the 
reduction of sodium solonite by living yeast, but has 
little influence on the reducing power of zymin unless 
the sugar is present in high concentration, whon inhibition 
occurs (cp. Palladin, this J., 1908, 870). Sodium selenite 
at a concentration of 0-5% almost totally inhibits the 
fermentation of dextrose by zymin and dried yoast (10 grms. 
per 100 c.c. of 10% dextrose solution), an offect much 
greater than can be explained by Lvoff’s hypothesis 
(see this J., 1913, 955, 1167). When dried yeast or zymin 
is washed with cold water until incapable of fermenting 
sugar, it loses its power of reducing mothylene blue and 
sodium selenite. Such washed preparations reduce 
methylene blue in presence of many aldehydes (not, 
however, formaldehyde or acetaldehyde) or of bouillon, 
but these do not restore the power of producing alcoholic 
fermentation. Addition of the boiled washings to the 
washed preparations restores both the power of fermenting 
sugar and reducing methyleno blue.—J. H. L. 

Port wine; Substitutes for genuine. -. So-called 

Spanish ( Tarragona ), Grecian , Californian , and Cape 
port wines. A. Kiokton and R. Murdfield. Z. Unfcers. 
Nahr. Genussm., 1914, 27, 617—676. (See this J., 
1913, 670.) 

Imitation port wines are generally made from completely 
or almost completely fermented red and white wines 
whioh are sweetened by addition of boiled or fortified 
wine must, and rendored stable by addition of aloohol. 
Of nearly 600 samples examined by the authors, only 
three corresponded in composition with normal genuine 
port wine. On the other hand, some genuine port wines 
possess a slightly abnormal composition. Imitation port 
wines seldom contain more than 14-5 grms. of alcohol or 
less than 0-5 gnn. of aoid per 100 c.c., and fairly frequently 
contain 2-5—3 grins. of sugar-free extraot per 100 c.c. 
Those values differ appreciably from those previously 
given for genuine port wines (loc. cit.) Further, tho 
imitation wines frequently contain less levulose than 
dextrose, the reverse being the case with the genuine 
samples.—Ik E. 

The Charpentier thermal ozoniser and its application in 
the distillery and sugar factory. Sidersky. See XIXs. 
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Fermented beverages; Manufacture of——. E. W. 
Kuhn, Brunei*. Eng. Pat. 11,124, May 10, 1913. 


Ths procea* deeoribed in Eng. Pat. 4622 of 1608 (see thi* 
J 1908, 828) i* modified in that the steel container i* not 
completely filled with the liquid to be fermented, the free 
space being filled with earbon dioxide or other suitable 
gas under a pressure of 6 atmospheres or more. Part 
of the requisite gaseous pressure may be produocd by 
forcing adaitionalliquid into the container.—L. E. 


Beer containing iron; Preparation of——. P- Narjes, 
Hanover, Germany. Eng. Pat. 14,972, June 28, 1913. 

Wort containing a high proportion of sugar is fermented 
in an open vat at 8°—9° by about i% of thick pasty 
yeast added in small quantities at intervals during 7—8 
days, until about 60% of the extract h*B been fermented 
and considerable quantities of lactic acid have been formed. 
The yeast is then removed and the wort transferred to 
storage vessels where it is mixed with an excess of iron 
hydroxide and again treated with small quantities of yeast 
until all the sugar is fermented and the lactio aoid has 
combinod with the iron. Finally the beer is allowed to 
ferment in closed vossels.—J. H. L. 


Wort; Apparatus for extracting——. W. T. Ramsden, 
London. Eng. Pat. 18,237, Aug. 11, 1913. 

A long perforated rotatable drum, mounted horizontally 
or nearly so above a trough, servos as a draining and 
sparging vessel for the masn, which is fed into it at one 
end and conveyed along it by means of inclined blades 
or screws fixed to a shaft passing axially through the drum, 
this shaft rotates in a direction opposite to that of the 
drum, and is hollow to serve as a duct for tho sparge water. 
At certain enlarged sections of the drum, the mash is 
thoroughly stirred by the interplay of rods fixed 
respectively to the drum and the shaft, and the sparge 
water is injected into the mash at those places, through 
perforations in the shaft. The drum may be replaced by 
a perforated trough, in whioh case an oscillatory angular 
motion is imparted to tho hollow axial shaft.—J. H. L. 


Malt extracts; Process for removing the bitter taste an4 

burnt smell from -. E. Cantor, Nurnberg, Germany. 

Eng. Pat. 6026, Feb. 26, 1914. Under lnt. Oonv., 
March 6, 1913. 

Steak is passed through the extraot, in particular high- 
dried malt extract, high-dried malt wort, “ odour beer.” 
etc., in order to remove bitter or empyreumatic substances. 

—L E. 


Alcohol manufactured by distilling fermented sulphite 

liquor ; Method of purifying -. G. Ekstrom, Hands, 

Sweden. U.S. Pat. 1,066,830, May 6, 1914. 

During the distillation the alcoholic vapours are treated 
with basic substances (eg-, soda solution) oapable of 
binding the sulphurous acid and decomposing the aldehydio 
compounds present. —J. H. L. * 

Alcohol; Process of mating -. F. Thatcher, El Paso, 

Tex., Assignor to L. M. Stiles, Hachita, N. Mex. U.F. 
Pat. 1,096,966, May 19, 1914. 

A mixture of oomfninuted oaoti and water is stirred and 
treated with superheated steam at 260°—276° F. (121°—- 
135° C.), in a digester. The steam is then Mown off, 
carrying with it formic aoid extracted from the oacti. 
The liquid is expressed from the mass, and treated with 
ammonium phosphate and with a yeast oapable of pro¬ 
ducing alcoholic fermentation in presence of the remaining 
traces of formic acid, the fermented liquid being distilled. 


Fungus; A new - and its use in the saccharification of 

starch and the production of alcohol. H. Boulard, Paris, 
Eng. Pat. 25,406, Nov. 6, 1913. 

See Fr. Pat. 464,601 of 1913 ; this J., 1914, 497.—T. F. B. 

Producing fermentable sugars [from edlulosic materials]. 
U.S. Pat. 1,096,030. See XVII. 


Method of utilising and treating the lighter portion of sewage 
solids. Fr. Pat. 466,387. See XIXb. 


Mash-filters ; Process for washing the press-cates in -. 

W. Hofmann. Ger. Pat. 272,600, April 6, 1911. 
The wash-liquor is passed through a number of press- 
•cakes in succession, and to allow of this being done without 
■using an excessively high initial working pressure, a force 

E ump or other pressure-increasing device is interposed 
etween successive chambers containing the press-oakes. 

—A. 8. 


Brewing liquor; Treatment of -. A. E. Berry and 

A. Boake Roberts and Co., Ltd., 8tratford, Essex. 
Eng. Pat. 20,712, Sept. 13, 1913. 

The brewing water is treated with laotic aoid, e.g., about 
0 -01—0-02% in exoess of the quantity required to combine 
with the alkaline salts present.—J. H. L. 


Bops; Process and apparatus for the production of extracts 

from -. L. A. von Horst, London, Eng. Pat. 

24,813, Oct. 31,1913. 

The hop oil is first extracted by passage of steam through 
the disintegrated hops, and recovered by condensation; 
and the dried hops are afterwards enclosed in bags and 
-extracted by boiling once or twice with alcohol and finally 
with water. The apparatus used for the steaming of the 
hops comprises a eloaed vessel communicating with a 
condenser, and provided with a perforated steam ooil 
at the bottom, above whioh is a grid supporting a mire 
matting to serve aa a couch for the hops.—J. H. L 


XIX*.— FOODS. 


ihcese ripening ; Biochemistry of -. Occurrence of p- 

huiroxyphenylethylamine in normal cheese and it# forma¬ 
tion bu lactic aetd bacteria. F. Ehrlich and F. Lange. 
1Q1A as inn — Ifin. 


All cheeses contain a quantity of p-hydroxyphenylethyl- 
amine whioh is produced by the eotron of micro-organisms 
on tyrosine; the amine ia a normal constituent of cheese 
and is r reduced before actual decomposition of the latter 
takes place. A Swisa cheese, containing 36% of water, 
yielded 006% of the amine. The organisms which pro¬ 
duce the substanoe have been separated; they bears peat 
similarity to the Bor, cases a-, Freudenreich, with whioh 
they are probably idontioal. Alcohols and hydroxy soldi, 
such as p-hydroxyphenylethyl alcohol and p-hydroxy- 
phenyllactio acid, whioh may be prodnoed by the action 
of yeasts on tyrosine, are only present in traces, if at all, 
in ripened cheese.—W. P. S. 


saline \e.Q-, in meat extracts 1 ; Colorimetric determination 

a r -. E. Bsur and G. Triimpler. Z. Unters. Nahr. 

Genussm., 1614, 27, 897—713. 
ix authors investigated the conditions governing the 
termination of creatine by Jaffa's method, particularly 
e influence of time, temperature, acid-concentration, 
d.. on the oonvenion of creatine into creatinine, and_ they 
commend the following modified method for the deter- 
ination of creatine in meat extracts: Creanmne, Tan 
ms. of the extract are dissolved in 100 o.c. of water, and 
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S e.e. tl this oolution on mixed with 15 c.c. of • 1*8% 
pigris acid solution and 5 c.c. of 10% sodium hydroxide 
solution j after 7 mini, the mixture is diluted to 500 c.o. 
with water at 17° C. and the ooloration compared with 
that ahown by a definite depth of jV /2 potassium bi¬ 
chromate solution. Creatinine and creatine. Ten arms, 
of the extract are dissolved in 100 c.c. of JV /I hydrocnlorio 
acid, the solution heated for 4 hours to 97° C., diluted to 
500 o.c., and 10 c.c., after neutralisation, treated with 
16 c.o. of pioric acid solution and 5 c.c. of sodium hydroxide 
solution. The ooloration « compared as before, the 
difference between the two estimations giving the quantity 
of creatine present. Liebig’s extract was found to contain 
from 0'76 to 5-65% of creatinine and from 138 to 6-58% 
of creatine. Moat extracts prepared by the authors 
yielded from 7-5 to 8-9% of creatinine pine creatine. <8ee 
also this J., 1907, 709 ; 1908,87; 1909, 737).—W. P. 8. 


Phytin ; Investigation oj ——. R. H. A. Piimmer and 
H, J. Page. Biochem. J., 1913,7,157—174. 

A resuml of previous work is given (see Winterstcin, this 
J., 1897, 1951; Hart and Andrews, 1904, 33; Patten and 
Hart, 1904, 618; Suzuki and Ifoehimura, 1907, 1061; 
(leys, 1910,970; Anderson, 1812, 701; Oollison, 1912, 742 ; 
Contardi, 1912,1006). The inorganic phosphorus in phytin 
can be readily determined by preoipftatkm with ammonitup 
molybdate in N /2 nitric acid at ordinary temperatures; 
precipitation is complete in 1—2 days, when the yellow 
liquid has become colourless, and no hydrolysis of the 
phytin is to be feared. The calcium cannot bo determined 
by precipitation aB oxalato, but accurate results aro 
obtained by precipitation as caloium Bulphate in prosenoe 
of alcohol after oxidation with nitric ami sulphuric acids. 
The magnesium in the filtrate can be estimated subse¬ 
quently as pyrophosphate. The following figures repre¬ 
sent the lhrats of composition of 8 samples of commercial 
phytintotal phosphorus 17-74—20 04, inorganic phos¬ 
phorus 0-89—0-98, calcium 12-1—12-82, magnesium 0-44— 
0-81, and loss at 110° C. 6-81— 8-52%. It appears that 
phytin is a caloium salt, the small quantity of magnesium 
being present as impurity. Thoro is great, difficulty in 
removing the oaloium from phytin in the preparation of 
phytic acid. The yield of inositol obtainod when phytic 
acid is hydrolysed by acids is not quantitative (for inositol 
boxaphosphato) and tho authors consider that another 
organio constituent may bo present. (»Soo also tills J., 
1914, 371, 436).—J. H. L. 


Canadian pure food regulations, ('hem. Trade .1., June 6, 
1914. [T.R.] 

A Canadiau Ordor-in-Couneil, dated April 4 last, lays 
down certain regulations made in accordance with tho 
provisions of Section 26 of tho Adulteration of Food Act. 
The regulations governing the employment of preservatives 
apply to foods intended for domestic consumption. Foods 
intended for export may contain certain preservatives 
provided that, both in speoific character and in amount, 
suoh-preservativee do not conflict with regnlatione in force 
in the country to whioh export is made. 

ft is forbidden to add any preservative whatever to 
m8k, or any other preservatives than the following to 
foods especially intended for the use of infante or invalids : 
Common salt, saltpetre, wood smoke, vinegar, acetio acid, 
•pices, or alcohol. These preservatives, which arc included 
in Mass I, may be used without declaration of their 
presence provided that such use docs not conflict with any 
other statutory regulations. 

r ll. refers to preservatives which may be used until 
notice, provided that no more than one kind of 
preservative Bubstanoe, named in the list, shall be added 
to any one kind of food, or to any mixture of two or more 
kinds of food, that the amount of praervative shall not 
eueesd the maximum amount named, and that the presence 
of the preservative shall be declared on the label. 

Toleration of the use of this class of preservative is 
d ep en d en t upon the fact that available evidence oon- 
eenringfjMrphysiologicel action i* net ooeeidered sefflefent 
to f lows thdt wader the p r escr i bed regulations they she 


harmful to health in such a degree as to bring them under 
Section 3 (/) of the Adulteration Act, which read* as follows r 
“ Food shall be deemed to be adulterated within the 
meaning of this Act if it contains any added poisonous 
ingredient, or any ingredient whioh may reader auch an 
article injurious to the health of the persons or cattle con¬ 
suming it.” Should satisfactory sviieaoe of the hnrmfnlnees 
to health of any of the preservatives named in Class II. 
be forthcoming, each preservatives would im medi ately fall 
under the condemnation of the Adulteration Act, and 
foods containing each preservative* would be declared 
to bo adulterated. 

(1) Boric acid (boracic acid) or borax. Limit: 1 part in; 
400 in cream; 1 part in 200 in butter and other foods. 
(2) Benzoic acid (benzoate of soda). Limit; 1 partin 1,090- 
parts. (3) Salieyiic acid. Limit: 1 part in 5,000 parts. 
(4) Sulphurous acid (bisulphite of soda, potash, or aase). 
Limit: 1 part in 10,000 parts in Averages; 1 part in 
2,000 parts in solid foods. (5) Saocharin. Limit: 1 part 
in 1,500 ports in beverages; 1 part ia 700 parts ia solid 
foods. (This substaaoe shall not be used to take the piece 
of sugar ia any food in which sugar ia employed as a w ource 
of nutriment, or for ite feeding value. Where sugar is used 
only as a sweetener, saocharin may replace it u nder the 
conditions defined above.) 

The following preservative substances, included »• 
Class III., are prohibited from use in foods: Formaldehyde 
(formalin), bota-naphthol, ahrastol (as&prol), hydrofluoric 
acid, fluorides, fluo-borates, fluo-silicatee, or other fluorine 
compounds. 

Unsaponifiable constituents oj mourrah fat, and detection of 

mowrah fat in animal and vegetable fats. Berg ana 

Angerhausen. See XII. 


Patents. 

Bread, biscuits and the. like ; Manufacture of -. R. W. 

Dunham, Little Ilford, Essex. Eng. Pat. 2682, Feb. 1, 
1913. 

Wh eaten bran is moistened with an infusion of hops 
which has been boiled and strained, and when coded to- 
about 85° F. (29° C.) a quantity of a “ sponge ” prepared 
from wheaten flour, water and yoast, is added ana the 
whole well worked together, and left in a warm plaoo for 
24 hours. It is then broken up, dried by exposure to ail', 
the bran and fibrous particles removed by means of a 
sieve, and the screened product used as a yeast food, 
instead of potatoes, in the manufacture of bread, or alone, 
as a ferment in the manufacture of biscuits. Or, the 
kneaded »»»«» may bo diluted with water and filtered, and 
the extract mixed with pure flour by spraying or otherwise. 
The yeast food, as thus prepared oontauu an extract from- 
the cerealin cells, on tho inner side of the bran, which is, 
of importance for the nutrition of the nervous system. 


Malt [food] preparations. F. Hoffmann and C. Meerwein, 
Basle, Switzerland. Eng. Pat. 5001, Feb, 36, 1914. 
Under Int. Conv., March 3, 1913. 

Nox-'HY<raoaaoFio food-preparation* are made bv -mixing 
calcium caseinate with extract <*f malt, either in the dry 
state or in solutions to bo subsequently evaporated. 

—J. H. L. 


Cacao beans; Process of treating - applicable to the 

manufacture of chocolate, cocoa, and cocoa preparations. 
L. E. G. Vignss. Fr. Pat. 466,487, Sow 29.Mp8. 
Cacao beans are roasted under reduced pressure and the 
volatile uredoets are condensed and mixed ■with grouwd 
ooeoa. AmM substances which an given off at the 
commencement of the roasting may he allowed •Se-eseame 
before the su b se qu ent vapours are condensed, «r the 
condensed Heald may he heated to expel these world, 
substanees.—W. P. 8. 
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Orgamic substance* <ef animal origin ; Process of dissolving 

-taral iAe fixation of their nitrogen in the form of 

soluble compounds. J. Sloan and E. Bohon. Fr. Pat. 
466,150, Feb. 21, 1913. 

The organic substance (flesh, otc.) is dissolved in a solution 
of pobaMitun or sodium hydroxides, the mix tare is 
neutralised with a mineral acid, Altered, and concentrated. 
Products suitablo for use as foodstuffs or as fertilisers are 
obtained.—W. P. S. 


Fish ; Process of treating - to obtain dried fish and fish 

guano . E. Bodin, H. Dupont, and M. Itiom. Fr. rat. 
466,392, Doc. 19,1913. Under Int, Conv., Doc. 20,1912. 
Fisa am treated with air containing formaldehyde vapour, 
under pressure at 30° to 100° 0., then dried in a current 
of air at <50° C. The fish may be passed through a dis¬ 
integrator before being dried, and then ground to a 
powder. To obtain a fish guano, the treatment with 
formaldehyde is carried out at above 100° C.—W. P. 8. 


Milk; Manufacture of desiccated - 
~ n., U.S.A. ] 


J. 1). Davis, 

Bridgeport, Conn., tf.S.A. Eng. Pat. 21,295, Sept. 20, 
1913. Under Int. Conv., Oct. 7, 1912. 

See U.S. Pat, 1,070,781 of 1913; this J., 1913,921.-T. F. B. 


Flour ; Method of maturing and bleaching -. J. A. 

Wesener, Chicago. U.S. Pat, 1,096,480, May 12,1914. 
See Fr. Pat, 465,300 of 1913 ; this J., 1914, 498.—T. F. B. 


Process for improving the odour and taste of vegetable and 
animal fats and oils. Oor. Pat. 273,069. Hce XII. 


XIXb.—WATER PURIFICATION; SANITATION. 

Lead and copper in drinking water ; Two reliable colorimetric 

method* of determining -. C. Reese and J. Drost. 

S5. angew. Chetn., 1914, 27, 307—312. 

A lithe of the water is token, the bottle rinsed with hot 
distilled water and 2 c.c. of concentrated hydrochloric 
acid, and the whole evaporated until it can he made up 
to its original volume with distilled water. Any cloudiness 
due to ferne, oxide must be brought into solution. Finally the 
hydrochloric acid is neutralised by 4 gnus, of crystallised 
sodium acetate. A standard water of the same colour 
as the sample but free from lead is treated in exactly the 
same way and from this a scale is prepared by adding 
various amounts of standard lead nitrate solution (1 c.c.-— 
0-1 tngrm. Pb). To WO e.c. of the water in the oolorimeter 
tube 3 c.c. of acetic acid (H)%) are added and freshly 
prepared hydrogen sulphide solution, or hotter, sodium 
sulphide as used by Winkler (this J., 1913, 157). Tito 
sample is then compared with tho sonic in the colorimeter 
as usual Copper when present is estimated by the 
following modification of Winkler's method (loc. cit.) using 
the scale and standard water ae above. To 160 c.c. of the 
water in the colorimeter tube 10 c.o. of a solution containing 
100 .grms. KHjCl and 10 o.c. of pure noetic acid in 600 c.c. 
are added and, with agitation, 10 e.c. of hydrogen sulphide 
•oiutaoa. The total mad and capper is thus estimated. 
Te 106 o,e. of the water are then added 2 drops of 10 % 
potassium cyanide, and, after standing 2 to 3 mins, to 
allow the copper and ferrous salts to form complex com¬ 
pounds, 10 c.c. of hydrogen sulphide are added and colori¬ 
metric comparison made with the scale aa before. This 
reading gives the quantity of lead. The method can only 
be applied in the absence of ferric oxide, which gives a 
coloration with cyanide. The above method gave results 
agreeing within 0-1 mgrra. fh or On per litre. Tbeseorad 
method avoids the disadvantage of s iring a Standard 
lend-tree water, ft is n ec es sa ry to use aorattous which 
have been ca re h dly freed from he a v y m a t ah and filtered 
throug h pare mt sv t os. The bettte is rinsed wet, otc. as 
in the find method ead SO to 23 o.o. of puatfisd sodium 


aoetete solution <1:81 5 c.c. si glacial emetic acid, a tori . 
crystals of sodium sulphide and a little puidjad asbestos 
added. If the sample is drawn directly from the tea it 'it 
only necessary to add 5 ox. of glarial acetic arid, 30 ox,, 
of ammonium nitrate solution < 1 : 2 ), sodiam saipbtda 
crystals and asbestos. After standing overnight the ' 
precipitate is collected on asbestos, washed with h ydr o gu n ? 
sulphide water, dissolved f rocn the filter and from taa aides ■ 
of the flask by means of 20 c.c. of not nitric acid (I pent of' 
aoid of sp.gr.' 1-4 and 1 of water) and the aohibion mads up 
to 90 to 100 c.c. with the washing water and evaporated 
with the addition of 3 drops of concentrated sulphurio aoid 
until free from nitrie acid. The lead sulphate is the n 
filtered off on a double paper, washed with dilute sripbaric 
acid ( 2 : 100 ), and dissolved from the filter and the evapo¬ 
rating basin by means of 40 -c.o. of hot sodium costs to 
(1:3) solution. 20 c.c. of this solution (corresponding to 
100 cx. of the original water) are mads up to 100 ox. in 
the oolorimeter tube, 2 drops of potassium oyaaride 
solution ( 10 %) added and after shaking well allowed to 
stand 2 to 3 minutes. Another tube is charged with a 
corresponding pure sodium acetate solution and treated in 
the same wav, lead having boon added to it for the pre¬ 
paration of the scale in the usual way. The copper ia the 
filtrate is also determined colorimetrioally. Too scale ia 
prepared by adding known amounts of copper sulphate to 
a solution made to correspond to the filtrate by mixing 
3 drops of concentrated sulphurio arid, 40 c.o. of dilute 
sulphuric acid (2:100) aad 3 c.c. of oonoontratod am mo nia 
in 200 c.c. In each case 20 c.c. of solution are mado up 
to 100 c.c. in the tube, 5 e.c. of ammonium c h lo ri d e 
solution ( 10 %) added and, after shaking well, 10 c.o. of 
hydrogen sulphide water. The groatost errors observed 
were 01 mgrm. Pb and 0-11 mgrm. Cu per litro,—J. B, 

Ozoniscr; The Chwrpentier thermal -, and it* application 

ia the iitlUlcry and sugar factory. D. Sidersky. Bull. 
Assoc. Chim. Suer., 1914, 31, 747—760. 

A gas or alcohol flame is drawn from 6 into the funnel, c, 
by the injector action of oompressed air forced in through 



the pipe, g, and annular space, c'. The hot gases from the 
flame are cooled suddenly by admixture with tho Jane 
volume of air, and the mined .gases leaving * an said to 
contain up to 1 grm. of oaone per ob. metre. Water under 
pressure may be used instead of air to produce a jet of 
osooised water. A portable apparatus on this principle 
is stated to rive good Merits in sterilising ferments- 
tern vats, diffusion disohaxge waters, etc.—J. P. 0. 

Water ; Colorimetric determination of iron in -. Fi 

Gotbe. Z. Uatecs. Nshr. Qoaaesm., 1014, JT, 3W—W3. 

Commas* to the st atu s sat of Hri% ilaaug. Bwa naad. 
jrikrit. ifandribeag, mi), toe author Jada that in the 
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oolorimetrio determination of iron with thiocyanate 
■oounte result* may be obtained whether the preliminary 
oxidation be effected with hydrochloric acid and potassium 
chlorate or with nitrio aoia, provided the acidity of the 
solution be low and equal to that of the standard solution, 
and a large and equal quantity of thiocyanate be added 
in eaoh case. If 95 c.c. of the iron solution, containing 
1 o.c. of hydroehlorio acid of sp. gr. 1*125, are treated with 
S c.c. of a 10% solution of potassium thiocyanate, 0'02 
mgrm. of iron per litre of water may be determined,—L. K. 


Formaldehyde; Content of methyl alcohol in the vapourt 
produced in the different methods of disinfecting rooms 

with -. G. Lockemann and F. Croner. Z. Hyg. u. 

Infekt.-Krankh., 1914, 77, 257—281. Chom. Zentr., 
1914,1,1772—1773. 

On distilling off four-fifths of the volume of a 16% formalin 
solution, 78 2% of the formaldehyde and 99*5% of the 
methyl alcohol originally present wore volatilised. In the 
formalin-permanganate process, without lime, 38'3% 
of the formaldehyde and 79*3% of the methyl alcohol 
were recovered on distillation. In presence of lime only 
12*4% of the formaldehyde waB recovered and the quantity 
of methyl alcohol recovered amounted to 1691% of that 
present originally. In the “ Autan ” process 20% of the 
paraform used was volatilised as formaldehyde and at 
least 14*8% was converted into formic acid and methyl 
alcohol; with paraform and permanganate but no lime, 
the corresponding figures wore 42 and 8-7%, and with 
parafonn, jiermanganate and lime, 8*6 and 72*3%.—A. 8. 


Disinfection ; Relations of the phenols and their derivatives 
to proteins. A contribution to our knmledge of the 

mechanism of -. 11. Comparative study of the ejfects 

of various factors upon the germicidal and protein- 
precipitating powers of the phenols. 111. Chemical 
action of quinone upon proteins. E. A. Cooper. 
Biochem. J., 1913, 7, 175—185, 186—196. 

Thk germicidal and protein precipitating powers of 
phenol arc, in general, similarly affected by tho entrance 
of various chemioal groups into its molecule, e.g., diminished 
by hydroxyl groups and increased by nitre groups or by the 
amino group. The monohydric phenols are sujierior to the 
alcohols, both as germicides and as protein-preoipitants. 
Sodium chloride inoroascs tho germicidal and protein- 
precipitating notion of phenol, by increasing its solubility 
m proteins (cp. Keiohel, this J„ 1910, 107), whilst alcohol 
has the opposite efieet. Solutions of phenol in absolute 
alcohol or in oil exert no germicidal action upon spores 
and have no visible precipitating action on golatin. Very 
small quantities of alkali inhibit the precipitating power 
of phenol upon proteins, and moderately low concentrations 
of alkali effect a measurable decrease in its germicidal 
power. The precipitating action of phenol is increased 
by the addition of acids. It is concluded that the 
absorption of phenols bp bacteria is merely the initial 
stage in the process of disinfection, and that the germicidal 
action whicn follows iB due, not to a typical chemical 
union of the phonols with the bacterial protoplasm, as 
appears to be the case with formaldehyde, but to a 
do-emulsifying action upon the colloidal suspension of 
some constituent protein or proteins essential for the 
vitality of the organisms. 

Aqueous solutions of quinone give a red coloration with 
many proteins, proteoses, amino-acids and imino- 
oompounds. In the ease of proteins this reaction appears 
to be preceded by solution of the quinone in the colloid; 
no coloration is produoed in presence of absolute alcohol, 
whfoh on account of its great solvent power for quinone 
would diminish the absorption of the latter by the protein. 
Formaldehyde, when present in sufficient quantity, 
completely inhibits the oolour reaotion (but not in the 
case of gelatin, aniline or ammonia) probably by combining 
itself with the amino and imino groups. Acetone differs 
from quinone in acting as a protein-pi ecipitant. There 
is some evidence that the germicidal power of quinone 
is due to itrchemioal notion upon some protein or proteins 
of the bacterium, and that the superiority of quinone as a 


germicide, to phenol, quinol and aoetone, is explained by 
its reaotivity towards protein at much lower concentrations. 

—J. H. L. 


Lime-sulphur sprays ,* Preparation and composition of -. 

A. A. Ramsay. J. Agric. Soi., 1914, 6 , 194—202. 
Thk recipes for lime-sulphur washes adopted in various 
localities vary very greatly (e.g., from 0*88 to 2*08 parts of 
sulphur and from 10 to 111 parts of water to 1 part of 
lime by weight). Using the lime and sulphur in different 
proportions and calculating the amounts entering into 
solution, the author concludes that the beet ratio of lime 
to sulphur is about 1 to 1*95, and it is suggested that 
100 galls, water to 50 lb. of lime with about the above 
quantity of sulphur will be the most economical recipe. 
The solution produoed on boiling appears to oonsist of 
calcium hydroxyhydrosulphidc, calcium thiosulphate, 
and calcium sulphate with sulphur held in solution. 

—W. H. P. 


Bordeaux mixtures ; Further observations on the fungicidal 

action of -. B. T. P. Barkor and C. T. Gimingham. 

J. Agric. Sci., 1914, 6, 220—232. 

The authors adduce further evidonoe in favour of their 
view of the action of Bordeaux mixture (this J., 1911, 
760) which has been opposed by Pickering (this J., 1912, 
196). Living oells with readily pormeable walls of the 
unchanged cellulose type ore able to render soluble and 
subsequently absorb copper from insoluble compounds 
such as the basic sulphates. Tho effect on tho organism 
depends on the connection between its rate of growth 
and the rate of absorption of oopper. If a fungus is well 
established and growing rapidly, spraying may fail to 
check its growth. Colls with walls of an impermeable 
character hove no solvent powor. In tho cose of vigorous 
apple loaves there iB no injury except when the cuticle 
has been recently injured. Under certain conditions 
cells with normally im[>ermeable walls may become 
pormeable and absorb copper compounds. Autumn 
apple foliage for instanco is damaged by Bordeaux mixture 
owing to mis cause. The hairs on the under surface of 
apple leaves, which are decadent colls, will absorb copper 
even in summer when the epidermal cells (which ore full 
of life) are untouohed. It is therefore evident that the 
nature of the cell ia the determining feature in tho action 
of Bordeaux mixture.—W. H. P. 


Patents. 

Chemical treatment of large quantities of liquid [water]. 
J. J. Lassen and V. F. Hjort, London. Eng. Pat. 
13,974, June 17, 1913. 

To control the supply of chemicals to a stream of water, 
a weir is formed in the ohannel through which the water 
flows, so that the level of the water above the weir varies 
with the quantity Sowing. A portion of the water above 
the weir is diverted to a plant where the neoessary chemicals 
are added to it and is then returned to the main stream 
by a pump which delivers it into a vessel provided with a 
return overflow to maintain a constant level. The 
solution flows from this vessel through a valve the size of 
the opening of whioh is controlled by float gear from the 
channel above the weir.—W. H. C. 


Water; Apparatus for removing air from -. W. 

Kieser, Berlin, Assignor to General Electric Co. U.8. 

Pat. 1,095,463, May 5, 1914. 

Thk water passes upwards through a pipe into the lower 
part of a small chamber, the portion iff the pipe in the 
chamber being expanded into the form at a funnel with 
walk curving outwards, so that the water is delivered 
horison tally into the chamber. Separate outlets are 
provided for the air and the de-serated water.—W. P, 8. 
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Water ■ Proem of and apparatus tor treating -. C. P. 

r^dreth. HuUelphlT Pa.U.S. Pat. 1,088,893, 


May 5, 1914. 

The water is passed under pressure through a chamber 
fitted with a series of rotating aluminium electrodes to 
whioh alternating and direct currents of electricity are 
supplied simultaneously.—W. P. S. 



An apparatus for the production of distilled wator from 
sea water consists of a tubular boiler arranged above a 
furnace, the steam evolved being superheated by the 
waste gases from the furnace before it enters the oon- 
denser. Evaporation is carried out under slightly reduoed 
pressure, and by means of an external return tube, a 
co ns tant circulation of the water in the tubular boiler is 
effeoted. This oiroulation is aided by the introduction of 
water from the condenser, a portion of whioh is admitted 
to the supply pipe entering the bottom of the tubular 
boiler whilst another portion is injected into the return 
tube.—W. P. S. 


oombustible gases produoed are mixed with hot air and 
conducted to a combustion chamber, the heat from whioh 
is utilised to supply a current of hot air to the furnace, 
etc., or to heat a boiler.—W. P. 8. 

Smoke, vapours or gates suitable for use in the treatment 
[sterilisation, etc.] of various materials; Apparatus for 

the production and treatment of - : T. U. Marlow, 

Streatham, and The Pulsometer Engineering Co., Ltd., 
Reading. Eng. Pat. 9872, April 26, 1913. 

The chamber in which smoke or the like is produoed by 
dropping a suitable substanoe on to a hot band or otherwise, 
is separated by a movable screen from the ohamber in 
which the material is treated with the smoke. The smoke 
is oarried into the treating chamber by a current of air, 
for example, as described .in Eng. 1'at. 16,299 of 1911 
(this ,T., 1912, 909).—W. H. C. 

Sterilising liquids and gases by means of ultra-vtolel rays 
in vacuum-tubes. E. O. 8cheidt. Ger. Pat. 272,772, 
April 2. 1912. 

Tubes of opaque quarts are used which hinder the passage 
of the inactive visible rays but allow the free passage of 
the ohemioally active invisible rays.—A. S. 


Water; Process of purifying and clarifying [removing iron 

and manganese from] -, particularly potable and 

industrial waters. 0. Vollmar. Fr. Pat. 466,177, Deo. 
15, 1913 Under Int. Conv., Dec. 17, 1912, and Sept. 1, 
1913. 


The water is filtered through material containing algal 
growths suoh as Syderocapsa Dresdensis, S. Treubii, 
Clonothrix Fusca, Crenothrix Polyspora, Leptothrix Och- 


racea, etc.—W. P. S. 


Wafer ; Process and apparatus for cooling drinking ——. 
M. P. Otto and A. Postel-Vinay. Fr. Pat. 466,220, 
Dec. 16, 1913. 


A portion of the water is passed in the form of a spray 
into a chamber where it is brought into contact with dry 
air under reduced pressure; the water thus cooled is 
collected in a vessel containing a coil through which the 
main volume of the water is circulated. The coil may be 
constructed of porous material, in which case it is cooled 
by the current of dry air which is brought into contaotwith 
its outer surface.—W. P. S. 


Vermin; Combustible 
Karlsruhe, Germany. 
Under Int. Conv., So 


for destroying -. A. Lang, 

Eng. Pat. 20,395, Sept. 9, 1913. 
ipt. 9, 1912. 


Three parts of a mixture of aluminium powder, 9, and 
sulphur, 16 parts, are added to 1 part of a mixture of 
charcoal, 3. sulphur, 4, and barium nitrate, 33 parts: 
shellac solution is then added so as to form a thm paste 
which is applied to strips of wood or strands of fabric, 
and dried. The matches thus obtained are ignited in 
places where it is desired to destroy such vermin as mice, 
rats, wasps, etc.—W. P. 8. 


Water ; Process for removing oxygen from -. R. Gang, 

Griinewald-Berlin, Germany. Eng. Pat. 20,468, Sept. 
10, 1913. Under Int. Conv., Sept. 11, 1912. 

See Fr. Pat. 402,446 of 1913; this J., 1914, 331.—T. F. B. 


Disinfectants ; Process for the production of ——. P. 
Flemming, Hamburg, Germany. U.S. Pat. 1,096,361, 
May 12, 1914. 

Pat 4838 of 1912 : this J.. 1913. 308.—T. F. B. 


Waste-liquids ; Purification of - and extraction of water 

from sludges. Richter und Riohter. First Addition, 
dated Nov. 11, 1913, to Fr. Pat. 443,789, May 14, 1912 
(this J., 1912, 1008). Under Int. Conv., Nov. IS, 1912. 
The process described (toe. eit.) may be applied to the 
purification, etc., of oily residues, vinasses, viscous sub¬ 
stances, peaty sludges, paper sludges, etc.—W. P. 8. 


Treating fusible domestic and other refuse for obtaining 
paving or building blocks [and iron], Eng. Pat. 10,281. 
See IX. 


lids : Method of utilising and treating the lighter 

of -. J. de la Fresnaye. Fr. Pat. 466,387, 

I, 1913. 

The lighter portion of the insoluble substances contained 
in sewage, and particularly in the waste-water from towns 
having wood-paved streets, is separated, washed, and 
hydrolysed by treatment with a mineral or organio acid; 
the cellulose present is thus converted into dextrine, 
sugars, etc., whioh are submitted to fermentation in order 
to produoe alcohol.—W. P. S. 


Sewage sc 
portion 
Dec. II 


Incinerator for town refuse. P. Auvergne, Fr. Pat. 
468,989, Nov. 10, 1913. 

The refuse is discharged periodically from a hopper on to 
rollers situated above a furnace in a oloeed ohamber ; 
while on the rollers, toe refuse is dried, and the Steam and 
other gases are eondnote* round tbe hopper (eoatairnng a 
'fresh charge of refuse) and thence to a oondeneer. ^ The 
material falls from the rotters into the farnaee and the 


XX.—ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Acetyletrychninolone; Oxidation of - , and preparation 

of an isomeric etrychninolone. H. Leuchs and G. 
SohwaebeL Ber., 1914, 47, 1682—1660. 
Stbvcbnikouo acid upon treatment with N /I-sodium 
hydroxide yielded strychninolone, corresponding to 
bruoinolone from bruoinolio acid. Aoetylstryehninolone 
when oxidised in aoetone solution with permanganate 
gave rise to a aingle acid, of whioh the barium salt, 
C,,H,. 0 ,w Ba, was isolated. This corresponds to too 
scid, C 11 H,,O w N,, obtained in amaU quantitiee under 
similar conditions from aoetylated erode bruoinolone: 
whence the original strychninolone is held to be analogous 
to the isomeride of bruoinolone present in small amount 
in orude bruoinolone. By treatment with ammonia the 
original strychnincAone changed Into an isomeric form. 
It Is oonduded that bruoinolio acid when treated with 
.is.ii yields first an (a) form of bruoinolone, which, under 
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the influence of the alkali, changes rapidly into an isomeric 
<u) form:— * j 

R=CH—OH R=C=CH 

(A N—CO—CH (B) N—CO—CH t . j 

In the case of strychninolone, however, the primary (a) , 
form is the more stable ; but in both cases the conversion ; 
of (a) into (b) is effected rapidly in presence of ammonia. 
The above-mentioned acids, C a |H a4 0. 0 N a and , 

would thus be derived from the (a) forms ; while the so- j 
called acetylbrucinolic acid, C 88 H a4 0 9 N a , would be given ; 
by the stablo (b) form of bruoinolone. The acids derived 
from the two forms differ as shown below :— , 

R=CH—CO a H R— CO COjH ' j 

(A if—CO—CO,U B N—CO—CH*. ; 

—J. R- 

Galegine ; ( V institution of -. G. Tanret. ComptoB 

rend., 1914,156, 1426-1429. (See this J., 1914, 611.) 
Galegine, C 6 H,jN s , is unsaturated and contains 
no asymmetric carbon atom. On dry distillation 
it yields methyl - 3 - pyrrolidine. Benzoylgalegine, 
CjiHtN : t'(NH.OO.G fl Hj) a melts at 96°—96° (\ Galegine 
bicarbonate readily condenses with ethyl oxalate to form 
oxalylgalogine melting at 203°—206° C. When heated 
with baryta water at 100° 0. galegine is quantitatively 
hydrolysed into methylpyrrolidine and urea.—F. Hhdn. 


Adonis vcrnalis ; Constituents of -. L. Mercier. Nouv. 

Rem., Jan. 8 , 1914, 1 ; Pharm. J., 1914, 92, 713. 

The aqueous extract was treated with lead acetate, filtered, 
the filtrate treated with basic lead acetate and the pre¬ 
cipitate consisting of lead adonidate was suspended in 
water and treated with hydrogen sulphide. The solid 
which remained susjtendcd in tno liquid was filtered off 
and extracted with hot alcohol to remove the adonidic 
acid. The alcoholic extract was evaporated with sufficient 
hydrochloric acid. The filtrate from the lead adonidate 
was treated with sulphuric acid, the filtrate neutralised 
with sodium carbonate and treated with tannic acid 
solution. The adonidin tannato was then treated with 
zinc hydroxide and alcohol, evaporated to dryness at 
40 p —50° 0., and the residue extracted with absolute 
aloohol in a Soxhlet apparatus. Adonidin was obtained by 
evaporating the alcoholic solution with hydrochloric acid, 
any adonidic acid separating being filtered off. Adonidic 
acid gives no colour reaction with sulphuric acid, reduces j 
Fehling’s solution and is precipitated and decomposed by j 
bromine water.— F. Shpn. 


Squill; The toxic principle of the -. W. Kopaczewski. 

Comptes rend., 1914, 158, 1520—1622. 

Three substances have been isolated from Scilla maritima. 
One has diuretio properties, a second is a polysaccharide, 
and the third is bitter and extremely poisonous. The last 
is a light, yellowish non-orystailine powder of distinctive 
odour, probably a non-nitrogenous glucoside of the 
formula C, 7 H, 6 O fl . It is soluble in aliphatic alcohols, in 
acetone and in acetic acid and slightly in water. It melts 
at 152®—154° 0.—J. L. F. 


Acetylcholine, a new active principle of ergot. A. J. Ewins. 
Biochem J., 1914, 8, 44—49. 

An. active principle of ergot, recognisable by its inhibitor 
action on the heart and its stimulant action on intestinal 
muscle, was isolated and identified as aoetylcholine. 

—J. H. L. 


Eipkedrint and pseudoepthedrine. E. Schmidt. Arch. 
Fharno., 1914, 882, 89—188. 

Both ephedrine and pseud oephedrine yielded bensaklehyde 
and methylamine when oxidised with potassium ierri- 
cyanide in potassium hydroxide solution. A condensation 
product, bemalephedrine was formed as a by-product and 


melted at 72°—73°C. after crystallising from ether. 
The corresponding benzalpseudoepbedrine was not found 
amongst the oxidation products but was prepared by the 
interaction of benzaldehyde and pseudoephedrine in the 
presence of alkali and melted at 66 ° C. Heating to 
205° C. had no effect on either ephedrine or pseudoephe¬ 
drine hydrochloride. Both hydrochlorides when heated 
alone to about 240° C. yielded ethylphenylkotone (semi- 
oarbazone ra.pt. 172°—173° C.), methylamine, trhnethyl- 
amine, and ammonia. When warmed with phosphorus 
pentabromide, both hydrochlorides yielded the 
hydrobromide of phenylmethylaminobromopropane, 
C e H 8 .CHBr.CH(NHCH # ).CH a ,HBr, melting at 174-5°C. 
after crystallising from alcohol and ether, and with 
[a]n»—92-79° in absolute aloohol. The acetyl compound 
of this base melted at 175° C. and had [cId— 4*WH)° in 
water. After reduction with zinc and hydrochloric acid,, 
the above hydrobromide gave phenyl methylaminopropane, 
the hydrochloride of which melted at 172° C. and had 
[«] D r= +19-14° in aqueous solution. Both ephedrine and: 
jieeudoophedrine when dissolved in concentrated sulphuric 
acid and the solution diluted with water after 15 minutes, 
yielded a substance, C l 0 H 15 N0.S0 8 , melting at 244° C., 
and with 109-02°. When a solution of ephedripe 

in chloroform was treated with bromine, ephedrine hydro- 
bromide separated, Pseudoephedrine hydrobromido was 
also formed in the same way. The two substances are 
probably optical isomerides.— F. Shdn. 

Crocetin. F. Decker. Arch. Pharm., 1914, 252,139—160. 
Crocetin, C 10 H 14 O a , contains one hydroxyl group, the 
hydrogen of which can bo readily replaced so as to form 
salts with potassium, aniline, etc. It takes up two atoms 
of bromine with the formation of a yellowish crystalline 
substance, molting at 103°—104° 0. Acotylcrocotin forms 
rod needles melting at about 174° C. A crystalline com¬ 
pound, C 7 H l 0 Br 8 () a , is obtained by treating an alkaline 
solution of crocetin with bromine.—F. Shdn. 

Phos[thorns compounds; Hydrolysis of organic - by> 

dilute acid and by dilute alkali. R. H. A. Plimmer. 
Biochem. J., 1913, 7, 72—80. 

The esters of phosphoric acid are very resistant towards 
the hydrolytic action of alkalis. Glvcerophosphoric acid is 
completely hydrolysed within 10 days by Nj 4 sulphuric 
acid at 92° 0., phytic acid is not completely hydrolysed 
in 17 days by 2 N nitric acid at 75° C., and ethyl phosphoric 
acid is hydrolysed only to the extent of 60% by heating 
with N / 1 hydrochloric acid for 20 days at 75° 0. These 
esters undergo hydrolysis more slowly when heated alone 
in aqueous solution, but they are not appreciably attacked, 
by very prolonged heating with N (1 or 2 # caustic aftali. 
Hexosepnosphate and phosphoprotein differ so markedly 
I from them in their behaviour towards alkalis, as to indicate 
a different constitution. Hexoeephosphate is completely 
hydrolysed in 24 hours by 1-5N sodium hydroxide ati 
75° 0., and in 3—5 days by JV /I hydrochloric acid at the 
i same temperature, whilst phosphoprotein (see Plimmer 
| and Scott, Ohem. Soc. Trans., 1908, 93, 1699) is dis- 
! tinguished from all other animal organic phosphorus- 
I compounds in yielding the whole of its phosphorus as 
inorganic phosphate when warmed for 24 hours at 37° C. 

I with a 1% solution of sodium hydroxide. In its behaviour 
i towards dilute acids and alkaliB, nucleic acid occupies a 
position intermediate between the stable esters and the 
very unstable hexoeephosphate.—J. H. L. 

Lime-juice; Nitrogenous constituents of -. C. Funk. 

Biochem. J., 1913, 7, 81—86. 

In an investigation of oommeroial lime-juioe for anti- 
j scorbutic substances, the author found email <}uai(ti*>«»-ot 
a crystalline compound, belonging to the 

terpene group and melting at 97 —100° C., and relatively 
minute gnaotities of three, nitrogenous oo mp o a eos 
precipitated by phospboturwstio aoid, viz., one, 
i C,H,0 belonging to the purine group, another, 

C.H„OjL bdaoging to the pyrimidine group, and. a 
I tkiid which gave a platioiohlorioe, (C»Hj,0 1 lf,HCl) 1 RC3^ 
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possibly identioal with that of the methylpiperidyl- 
acetobetaine described by Braun (Bor., 1908, 41, 2129). 
No antiscorbutic substance was found.—J. H. L. 


Dacryode8 



hexamka ; Oil of -. Sohimmel’s Rep., 

April, 1914, 50-02. 

B* the fractionation of a largo quantity of oil, obtained 
bv steam distillation of the resin of Daeryodes hexandra, 
the pres 
chloride, 
been proved. 

Frankincense oil. Se hi mm el's Rep., April, 1914, 62—03. 
Frankincense (olibanum) oils at present found in 
oommerce are dextro rotatory. a D = + 17° to +29° 41': 
formerly tho oils were lievo-rotatory, an——H to —17 . 
A sample of oil gave the following results Sp- gr. at 
15° C., 08775; <i d ~ + 19° 18': nTi =1-47246; acid value, 
1-8 • ester value, 7-5 ; after acetylation, 106 ; soluble 
in up to 2 vols. of 90% alcohol, solution dear at first but 
turbid after adding more than 2 vols. of alcohol. The 
terpene fractions of the oil consisted of nearly 99% of 
o-pinene and campheno with about 1 % of dipenteno and 
p-oymeno ; phellandrene, (J-pinene and tor pi none oonld 
not be detected.—R. O. 1’. 


campheiieohlorohydrm to beta-chlorowobomeol. Chromium 
trioxide dissolved in noetic aoid oxidised the chlorohydrin 
to a ohloroketone (ohlorooamphor). m. pt. 182° C., which 
gave an oxime, m. pt. 142°—143° C„ and a semicarbatone, 
m. pt. 220°—22l°C.—F.S hdn. 


Thymol-menthol emulsoid in glycerin; A -. J. Don. 

KoUoid-Zeits., 1914, 14, 253—235. 

Thyvot, and menthol when mixed together form a liquid 
at the ordinary temperature unless a very large excess of 
one component is present. The oryohydrio point is —9° 0: 
for a mixture of 2 parts of menthol and 1 of thymol. If 
a mixture of 100 gnns. of glycerin with 5 grma. of thymol 
and 2-5 grms. of menthol at 80“ C. be shaken vigorously 
and allowed to stand, an upper layer consisting of a liquid 
mixture of thymol and menthol is farmed above a milky 
liquid composed of an omulsoid of globules of the thymol- 
menthol mixture (of sizo ranging from 01 mm. downwards) 
suspended in a solution of thymol ( 2 %) in glycerin ; moBt 
of the suspended particles aro of colloidal dimensions. 
ThiB milky liquid keeps apparently unaltered for months. 
Its viscosity is greater than that of glycerin.—A. 8 . 


Cyclohexane; Mercury deriralines of -. O. Cfriittner. 

Ber., 1914, 47, 1651—1656. 


Neroli oil. Schimmel’s Kep., April, 1914, 70—71. 
Fabsbsol, b. pt. 140° — 141“ (■• at 3 to 4 mm. pressure; , 
sp gr. at 15° C., 0-8934 ; a D - 0'; n?—1-48991; was , 
isolated from those fractions of neroli oil boiling abovo i 
127” C. at 4 to 5 mm. pressure; the amount of farnesol J 
probably does not exceed 2%.—R. 0. P. 

Pagsaimjuin oil. Schimmei s Rep., April, 1914, 73—74 
Tats oil is derived from Canarium vilUnmm, F. Vill. and 
has been stated by Bacon (Phillipine J. Science, 1910, 
5, 257) to contain d-u-pinenc, dipentenc and formic acid. 
The sample of oil examined consisted chiefly- of /-0-pinene, 
together with p-cymene and probably campnone. — R. i-l-P. 

Peru balsam oil. Sohimmel’H Rep., April, 1914, 80—82. 
(Soe also this J., 1914,505.) 

A sahi-lb of Peru balsam oil gave the following results : 
sp. gr. at 15° C., 1*1200; if O - (- 0° 55'; n°i” —1-67177 ; 
acid value, 36-4 ; ester value, 228-2 ; soluble in 0-5 vol. 
of 90% alcohol. On saponification with alcoholic potash 
and subsequent steam distillation, benzyl alcohol was 
obtained at first, and towards the ond of the distillation 
a light oil with a characteristic balsamic odour. After 
repeated fraotionation this gave the following results: 
b. pt. 125°—127° C. (4 mm. pressure); sp. gr. at 15° 0., 
08987; o D “=+12°22'; n7i =1-48982. It was found to be 
a sesquiterpene alcohol, <J 15 H„0, identical with Hesse 
and Zeitachel'a nerolidol (this J., 1903, 162) and with the 
nerolidol isolated from neroli oil. The peruviol, C lx H st O, 
isolated by Thoms (Arch. Pharm. 1899, 287, 274) from 
Peru balsam probably consisted of nerolidol, at any rate 
in part.—R. G. P. 

Terpenes j Chemistry of -. Action of hypochlorous 

acid on amphene. G. G. Henderson, 1. M. Heilbron, 
and M. Howie. Chain. Soc. Trans., 1914, 105, 1367 — 
1372. 

Wsra omphnne was treated in tho cold with a dilute 
aqueous solution of hypochlorous acid it was converted 
alseoat quantitatively into camphenechlorohydrin, 
Cj # H„C3.0H, a oolouriess crystalline solid, m.pt. 93° C. 
Treatment with potassium hydroxide or silver oxide 
converted this into Mooamphenilanaldehyde, and phos¬ 
phorus pentaohtarid* converted it into o am p he n e dfi- 
oUeride, m. pt. 139° —UtPC. The sole p rod n et after 
bearing with sfaie and alcohol was iwk orueo i, indfeatiag 


Cyclohbxylmbbocrio chlorido and bromide were pro- 
pared by the interaction of oyolohoxylmagnosium halide 
and oxoess of morouric ohlonde or bromide; oither of 
these substances when treated with alooholio potassium 
iodide yielded cyolohexylmercuric iodide. By employing 
about 6 times tile theoretically requisite amount of cyolo- 
hoxylmagnesium bromide, reaction occurred with mercuric 
bromide with formation of mercury dioyolohoxyl, which 
was freed from oyclohexylmorourio bromide by separation 
from supersaturated ethereal solutions at 0° C. AU these 
derivatives are much more soluble and far less stable than 
the corresponding phenyl compounds, and thoy exhibit 
strong reducing properties.—J. R. 


lllycerylphosphates ; Constitution of the -. Synthesis 

of (I- and S-glycerylphosphates. H. King and F. L. 
Pyman. Chora. Soc. Trans., 1914, 106, 1238—1259. 
Tax pure sodium, oaloium, barium, brucine, and quinine 
salts of a- and / 3 -glyoerylphosphorio acids were prepared 
synthetically and aro desoribea. Tho commercial cry stal - 
lined sodium salt, introduced by Poulono (this J., 1907. 
716), is sodium p-glyoerylphosnhate, whilst the aoid 
prepared by osterifying glyoerol with phosphorio acid 
at 100“ C. is mainly tho a-compound, Tho quinine salts 
of tho two aoids aro readily distinguished by their melting 
points, the a-salt becoming transparent at 155°—156° C. 
and only forming a meniaeus at hignor temperatures, whilst 
the 3 -salt melts sharply at 178 s —180° C. The brucine 
salts, however, resemble one another closely, differing pnly 
in crystalline form; when dried at 100°—105° C., they are 
similar as to melting point, sintering at 150° C., becoming 
transparent at 158“—160° C„ and flowing to form * 
meniscus between 180° and 195° C. Arguments as to the 
constitution of glyoerylphoephates which have been based 
upon tho in. pt. or water of orystaliisation of the btusiiw 
salt (Paolini, Carr*; this J., 1912, 203, 1053) are regarded 
as valueless.— F. Sodr. 


Ethul acetoacetate} Manufacture of - . A. Cobenzl 

Chom.-Zeit., 1914, 38, 665—668. 

Tub reaction is oarried out in a hemispherical copper 
vessel of 100 litres oapaoity provided with a lid and man. 
hole and heated by an oil bath. An upright tube eomwete 
the lid with a copper reflux condenser, and a small vwss i 
provided with stopcocks is set between theee so that fmsh 
ethyl aeetete ean he added during the reaction if neeensasy. 
The latter shouU bod at 78°—W°C. and ehooU ban# no 
action on clean aeittem after two hours' aaataet at the 
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ordinary temperature. A charge of S kilo*, of sodium 
(cut into shaving* under xylene) and 40 kiloe. of ethyl 
acetate i* placed m the cold copper vessel, the whole mixed 
with wooden stirrers, and the oil bath slowly heated to 
100°—105° C. As soon as the temperature of the oontents 
reaches 45°—60° C., the oil bath » cooled to 56°—60° C. 
After 30—45 minutes heat is again applied till distillation 
recommences and is kept up for 6—6 hours. The contents 
are rapidly transferred to a leaden vessel provided with a 
stirrer, and mixed with 35 litres of water and the calculated 
amount of aoetic acid. The crude ethyl aoetoacetate is 
then separated and purified by distillation under ordinary 
or reduced pressure. With careful working the yield 
is almost quantitative.—F. Shdn. 

Niton [radium emanation ] at a therapeutic agent. Vi. 

Ramsay. Lancet, 1914, 186, 1481—1483. 

Fob therapeutic purposes the use of niton possesses the 
advantage that there is no risk of loss of the valuable 
radium salt. The radiating power of niton is 75% of that 



of tho radium from which it is 
derived, and its “ strength ” at 
any given time can be read 
from a curve representing its 
rate of decay. An apparatus 
for filling with niton, tubes, 
bulbs or hollow discs of iron or 
nickel, preferably the latter, is 
described and illustrated (see 
Fig. 1). The reservoir. A, from 
which the air has been pre¬ 
viously expelled through M and 
E, by mercury from B, is placed 
in communication with the 
bulbs, H, containing a solution 
of radium bromide, and the air 
which passes from the bulbs 
into A is expelled as before. 

These operations are repeated 
three or four times and air is 
exhausted in a similar manner 
from the hollow disc or the like, 

J, which is to be filled with niton. That after, say, 24 hours 
the gases (8-6 c.c. from 500mgrms. of radium bromide) which 
have accumulated in H are drawn into A, and after raising 



a spark 

iloding, 


about 0-5 c.c. of hydrogen, < 


I the niton. 


_ oarrying I 

and this is allowed to'pass' into J by turning the 
tap, O. The vertical tube from J ia preferably of thin 
lead so that it can be sealed by pinching with a pair of 
G is drawn oaok into A by 
rge, for example, 
apillary tubes, a small quantity 
;en (about half the volume of the residual hydrogen) 
from "the tube, K, is trapped by means of mercury in the 
inverted siphon, E, drawn into A, and a spark again 
passed, the minute residue then being forced into the 
capillary tube to be filled, in the manner described above. 
To recover residual niton from a hollow disc or the like 
after it has been used, the apparatus shown in Fig. 2 is 
used, wherein a is the piece of rubber tubing shown at I in 
Fig. 1, d is the thin lead tube projecting from the hollow 
disc, J (Fig. 1), and b is a piece of steel with a sharp cutting 
edge. After exhausting the air by manipulating the 
mercury reservoir, B, 6 is pushed in so as to cut the tube, 
d, whereupon the niton passes into the reservoir, A. 
Glass capillaries are introduced into the tube, c, and 
broken by shaking. If gas be “ drawn ” from 500 mgrms. 
of radium bromide after 24 hours, 3-6 c.c. arc obtained, 
containing 0-15 of the total amount of niton in equilibrium 
with this quantity of radium, and as the efficiency of the 
niton is 75 per cent, of that of the radium, this quantity 
at the time of “ drawing ” would be equivalent to 
500 x 0-15 x 0-75=50 mgrms. of radium bromide. If gas 
be “ drawn ” at the end of 12 hours, 1*8 c.c. are obtained 
containing 0 08 of the total amount of niton in equilibrium 
with the radium, and hcncc equivalent to 500 X0 08 X0-75 
= 30 mgrms. of radium bromide.' It is therefore advan¬ 
tageous to make frequent “ drawings ” of niton from the 
radium bromide, and this is an argument in favour of 
a central institution where a large supply of radium could 
be kept.—A. S. 


Salts of the fatty acids; Electrolysis oj molten -. J. 

Petersen. Elektrochem., 1914, 20, 3-8—323. 
When molten lead, zinc, and sodium salts of fatty acids 
wore electrolysed the products at tho anode were similar 
to those obtained from aqueous solutions, but much 
smaller in amount. Tho secondary decomposition of the 
anode radical was however much more complex and the 
gases evolved contained (in addition to carbon dioxide) 
oarbon monoxide, hydrogen, olefines, and usually more 
than one saturated hydrocarbon. The saturated hydro¬ 
carbons were mainly ethane and methane. On heating 
the anhydrous lead salts of the fatty acids with sulphur, 
the volatilo portion consisted of small quantities of gas 
as above, and a liquid consisting almost entirely of the 
corresponding fatty acid, together with a trace of the ester 
(methyl acetate, ethyl propionate, etc.).—W. H. P. 


Patents. 

Vaccines, cultures, and the like, and the preparation thereof. 

C. J. H. Nioolle, Paris. Eng. Pat. 26,535, Nov. 19,1913. 
Soluble fluorine compounds are used to *' stabilise ** 
vaccines from bacterial cultures or killed virus. The 
bacteria may be suspended or emulsified in a 0-7% solution 
of sodium fluoride, centrifuged rapidly, and separated 
from the solution; the separated mass is again suspended 
in sodium fluoride solution and centrifuged, and the 
deposited matter emulsified and diluted to produce tho 
vaccine. The fluorine compound may be rendered in¬ 
soluble at the time of using, if desired, by adding barium 
ohloride or a salt of lead or calcium.-—T. F. B. 

Ethyl acetate from acetaldehyde; Preparation of -. 

Consortium f. Elektrochem. Industrie, Ges. m. b. H., 
Niirnberg, Germany. Eng. Pat*. 26,825 and 26,826, 
Nov. 21, 1918. Under Int. Conv., Nov. 27, 1912, and 
Feb. 21, 1918. 

(1.) Acetaldehyde is converted almost quantitatively 
into ethyl acetate by means of small amounts of aluminium 
alkyl oxides (alooholatee) in preeenoe of catalytic agents. 
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particularly halides or halogen compounds, such as those 
of tin, aluminium, and silicon, which are not bv them- 
selves capable of forming aoetio ester from acetaldehyde. 
For example, 6 parts of aluminium ethoxide, containing 
about 10% of aluminium chloride, is added gradually 
to 135 parts of aldehyde ; after standing for ten hours, the 
aoetio ester (123 parts) is separated by distillation. (2.) 
Instead of using an aluminium alkyl oxide and another 
catalyst, the product obtained by treating aluminium 
alkyl oxide with water or a substanoe containing water, 
may be used to convert acetaldehyde into ethyl acetate. 
The most active of the products of this class appear to be 
those containing from 10 to 25% Al.—T. F. B. 


Halogen derivatives; Transformation of - [into alde¬ 

hydes]. Fabriques de Produits de Chimie Orgamque 
de Laire. First Addition, dated Feb. 11, 1913, to 
Fr. Fat. 452,537, March 7, 1912 (see this J., 1913, 673). 

A number of now aldehydes havo boon prepared by the 
action of urotropine on monohalogcn derivatives, as 
described in the principal patent; among them arc 
m- and p-toluio aldehyde, 3.4-, 2.4-, and 2.5-dimethyl- 
benzaldchyde, p-ethyl-, p-propyl-, p-butyl-, p-isoamyl-, 
and p-cyclohexylbenzaldehyde, and methylethyl-, methyl- 
propyl-, and methylbutylbenzaldehyde. The mixed phenol 
carbonates, such as C s H 6 O.CO.OC t H 4 .CHj,Cl, may also be 
used for the preparation of hydroxy aldehydes.—T. F. B. 


Hydroxylaminc nitrite and other stilts of hydroxylamine ; 

Process for preparing -. Toclle und vom Hofc, 

and J. Kronen. Fr. Pat. 466,070, Dec. 11, 1913. 

A solution of a nitrite is mixed with ammonia or an 
ammonium salt and reduced by means of zinc dust. 
Preferably 4 parts of sodium nitrite and 3'1 parts of 
ammonium chloride are dissolved in 50 parts of water, 
and 3 to 4 parts of zinc dust is slowly added, with stirring : 
a solution of hydroxylamine nitrite is obtained.—T. F. B. 


eaters of aryloarbamio acids. The produots arc powerful 
ansssthetioe.—T. F. B. 

Halogenated CC-dialkylbarbUuric acids ; Process for 

preparing -. A. Einhorn. Ger. Pat. 272,611, 

Nov. 27,1912. 

CC-Dialkylbarbituric acids are heated with halogens 
under pressure, preferably in proaenoe of an indifferent 
organic diluent. The resulting halogen compounds 
contain the halogen in the alkyl groups. They aro soluble 
in dilute alkali carbonates and in ammonia, and may be 
used for the preparation of soporific agents.—T. F. B. 

Mercury paranudeinatc with alkalis ; Process for preparing 

compounds of -. Knoll und Co. Ger. Pat. 272,687, 

Jan. 21, 1913. 

Mercury p-nucloinate is dissolved in alkali and tho 
solution treated with alcohol, or p-nuoleinio acid is 
neutralised with an alkali and the solution is treated with 
mercuric chloride and alcohol. Tho products are easily 
soluble in water, giving neutral solutions suitable for 
thorapeutic injection.—T. F. B. 

Mercury paranudeinale with tannin ; Process for preparing 

compounds of -. Knoll und Co. Ger. Pat. 

272,688, Jan. 21, 1913. 

Compounds of mercury p-nucloinate with tannin are 
obtained by treating tho mercury salt with a solution of 
tannin, or by dissolving mercury p-nuoleinate in alkali 
and treating with a solution of tannin, or by treating 
sodium p-nucloinate with mercuric chloride solution and 
tannin solution.—T. F. B. 

I 

Dihydroxybemene arsinic acid; Process for preparing a 

_ Farbwerko vorm. Moister, Lucius, und Briining. 

Ger. Pat. 272,690, Deo. 14, 1912. 
wi-Dihydroxybenzene-arsinic acid w obtained by 
heating resorcinol with arsenic acid.—T. F. B. 


Qlyccrol-halogenhydrins and pclyhydroxy-fatty acid esters ; 

Process for preparing -. A. Griin. Ger. Pat. 

272,337, July 23, 1912. 

Triglycerides of hydroxy-fatty acids are treated with 
the calculated quantity or with excess of hydrohalogen 
acid in the gaseous form or dissolved in alcohol, under 
pressure; the glycerides may be used in the form of a 
solution. The principal products from castor oil are 
glycerol mono- and aiohlorhydrins and esters of poly- 
ricinoleic acids. Tho yields of chlorhydrins amount to 
90 to 98%, whilst the polyricinoleic acids are obtained 
in theoretical quantity.—T. F. B. 


Albumin with alkaline-earth or heavy metal phosphates, 
sulphates , and silicates; Process for preparing com¬ 
pounds of - soluble in alkali. W. Wolff und Co. 

G. m. b. H. Ger. Pat. 272,517, July 18, 1912. Addition 
to Ger. Pat. 253,839 (see this J., 1913, 47). 
Albuminoids, albumoses, peptones, or their halogen 
substitution products are treated in aqueouB alkaline 
solution with an alkali phosphate, sulphate, or silicate 
and a soluble salt of an alkaline-earth metal (other than 
calcium) or of aluminium, chromium, zinc, lead, bismuth, 
copper, silver, or tin; the complex albumin oompound 
is separated from the resulting solution by neutralising 
with a small quantity of acid, by adding ammonium 
sulphate or sodium chloride, or by precipitation with 
aloohol or acetone.—T. F. B. 


Cyanhydrins of aldehydes and ketones ; Process for pre- 

paring derivatives of -. A. Albert. Ger. Pat. 

273,073, July 30, 1912. Addition to Ger. Pat. 259,502 
(see this J., 1913, 673). 

Selenium compounds, analogous to the sulphur com- 
pounds described in the principal patent, are obtained by 
treating aoylated oyanhydrins with hydrogen selenide. 
They may be used in medicine.—T. F. B. 


Acetic anhydride; 
Gee. f. Anilinfabr. 


Process for preparing -. Act.- 

Ger. Pat. 273,101, Jan. 16, 1912. 


A good yield of aoetio anhydride is obtained by passing 
chlorine into a mixture of an acetate and a chlorine com¬ 
pound of sulphur ; the temperature should not be allowed 
to rise above about 20° C.—T. F. B. 


p-Aminophenyl ester of salicylic acid; Process for pre¬ 
paring derivatives of - containing sulphur. J. A bean, 

E. Biirgi, and M. Perelstein. Ger. Pat. 273,221, May 18, 
1913. Addition to Ger. Pat. 268,174 (see this J., 1914, 
220 ). 

The o-arninopheny] ester of salicylic acid is treated with 
an alkali or ammonium salt of w-methyl-, ethyl- or 
propylsulphonio acid in presence of methyl or ethyl 
aloohol; It is preferable to add a condensing agent, such as 
sodium aoetate. The alkyUulphonates are obtained in 
almost quantitative yield and in a state of purity.—T. F. B. 


Arylcarbamic acid esters; Process for preparing -. 

Fitbiwle vorm. Meister, Lucius, und Briining. Ger. 
Put. 272,329, Ju. 9.1913. 

AiXYLAMraxs an treated with derivatives of aryloarbamio 
acids, or aliphatic aminos are treated with halogenalkyl 


Addition to Qer. Pat. 272,039 (aee this J., 1914, 568). 
BorraiLS matter otter then wood, suoh ss dry Men 
■eves, nut-shells, etc., are extracted with dilute alkaline 
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solution*, either »t the ordinary temperature or at hkher 1 
temperature* and pre**urea, in a diffusion battery, and the 
liquor is evaporated. The yields of lower fatty acids 
obtainable from beech leave* and hay by this process ' 
amount to 4% of the weight cf the air-dry material. 

—T.F.B. 


Cupric salt of cholic acid , Ptoccm for prejiaring the -. 

Knoll und Co. Ger. Pat. 273,317, April 18, 1913. 
.Solutions of cupric salts are treated with sodium chotatr 
in presence of methyl or ethyl alcohol; euprio cholate is 
obtained in a pure, compact form, whioh can easily be 
dried, whereas when tho reaction is oarriod out in aqueous 
solution the- product is obtained as a voluminous, gela¬ 
tinous mass which it is difficult to dry.—T. F. B. 


Bromodiulkylocctamidc ; Procrm fur jrreparing derirativec 

of -. Farbwerke vorm. Meister, l.ucius, und Briin- 

ing. Ger. Pat. 273,320, April 18, 1913. 
Bbohodialkvlaobt amides are treated with formaldehyde 
in presenoe of a condensing agent, to produoc N-methylol 
compounds, of the composition, Rli 1 CBr.CO.NH..CH,OH, 
whore it and H, represent alkyl groups. The products 
possess strong hypnotic and sedative properties.—T. F. B. 


Alkyl- and arylamimmcfhylalkyl ether s; Process for 'pre¬ 
paring -. E. Morck. Ger. Pat, 273,323, Jan. 23, 

1913. 

One mol. of a halogenmethylalkylether is brought to 
reaction with two mois, of an aliphatio or fatty-aromatic 
primary Or sooondary amine, preferably in presence of an 
indifferent organic solvent. The products have the general 
formula, alkyl.O.CH t .'NRR,, where R represents alkyl or 
.aralkyl and R, hydrogon or alkyl; they may be used in 
.the preparation of medicinal products, such as hydrastinine. 


Panama bark: Treatment of - for preventing the pro¬ 

duction or ncpuralion of dust therefrom. R. Mandelbaum, 
and Dr. A. Kauffmann und Co., Asperg, Germany. 
Eng. Pat. 21,862, Sept. 27, 1913. Undor Int. Conv., 
Sept. 27, 1912. 

:8 b* Ger. Pat. 264,163 of 1912; this J., 1913,1031.—T. F. B. 


.Chlorinated aromatic or cyclic compounds: Manufacture 

of -. Fabrique* de Produits de Chimie Organique de 

Lain, Isay les Moulinoaus, Franee. Eng. Pat. 30,068, 
Deo. 31,1913. Under Int. Caav., Jan. 17,1913. 

..See Fr. Pat. 464,646 of 1913; this J„ 1914, 503.—T. F. B. 


Acdaldehyde; Proceee of preparing -. E. Baum and 

M. Mugdan, Assignors to Consortium f. Elektrochem. 
Industrie G. m. b. H., Nuremberg, Germany. U.S. Pat. 
1,096,667, May 12,1914. 

„Sek Fr. Pat. 466,370 of 191* j this J., 1913,969.—T. F. B. 


JRthyl acetate from acetaldehyde ; Proceee for preparing - 

Consortium f. Elektrochem. Industrie G. m. b. H. Fr. 
Pat. 466,966, Nov. 20, 1913. 

-Bvt Eng. Pats. 26,836 and 26,826 of 1913; preceding. 

—T. F. B. 


XXL—FHOTOGBAHUC MATERIALS AM) 
PROCESSES. 


amidol and 2-5 grnu. of thiosulphate in 100 c.o. of water, 
dot* not give images of sufficient density, and require* 
from 37 to 40 minute® to act completely. The authors 
tried to prepare an amidol solution which would work 
more rapidly, by increasing the amounts of amidol and 
thiosulphato, but the images were still too thin. Similarly 
with metoquinone and sodium sulphite and oarbonate it 
was ira]>oasible to obtain sufficient density. However, it 
was found that the use of caustic soda instead of oarbonate 
resulted in a rapidly acting solution which gave satisfac¬ 
tory images. The best formula is, metoquinone, 0-0 grm.: 
anhydrous sodium sulphite, 3 grins. ; caustic soda, 0-5 
grra. : sodium thiosulphate, 0 grnis.; water, 100 c.c. In 
this solution the imago is completely dovolojied in 00 to 
00 seconds at a temjjerature of 18° to 22° 0. It is best to 
make the metoquinone and Bulphite into one solution and 
the caustic soda and thiosulphate into another, and to mix 
the two at the time of using.--T. F. B. 


Patent. 

Tellurium toning bath for photographic silver images. 
(Jhem. Fabr. auf Action, vorm. E. Kchering. tier. Pat. 
272,162, .lau. 1, 1013. Addition to Ger. Pat. 271,041 
(aoo this J., 1014, 503). 

Developed and fixed “gas-light” prints are toned 
pleasing bluish-grev shades by using solutions of tellurium 
iu alkali sulphite.— T. F. B. 


XXIL-EXPLOSIVES; MATCHES. 

Explosion ; Circumstance # attending an -, which occurred 

on Feb. 20, 1914, in an incorporating house in the factory 
of Nobel's Explosives Co., Ltd., at Ardeer, Ayr. Major. 
A. Cooper-Key, JH.M. Chief Inspector of Explosives. 
|Cd. 7390.] 

Eight men were killed as tho result of an explosion of 
4180 lb. of blasting gelatin and golignito in a building, 
43 ft. by 25 ft., constructed of wood, in which were eight 
incorporating machines. The machines had two vorfcioal 
revolving gunmetal spindles, each carrying 12 horizontal 
blades, in three sets of 4, the blades of one spindle boing 
about | inch below the corresponding blades of tho other. 
There was ample clearance between the ends of the blades 
and the sides of the pan containing the explosive. In 
the Inspectors opinion the accident was probably due to 
some action on the part of one of tho men engaged in 
charging the machines, and the only loose article which 
could possibly fall into the machines, during the operation 
of loading, would seem to be a thin sheet-lead apron 
employed to prevent spillage during the transference of 
the thin jelly from the box to the pan. Three “ runners ” 
wore among those killed. The erection of a simple form 
of shelter against the outer slope of the mound and dear 
of the tunnel would be an additional factor of safety for 
“runners.” Attention is drawn to the probable advis¬ 
ability of isolating incorporating machines in separate 
compartments, divvied by concrete walls, but the Inspector 
is not prepared to make a definite recommendation on 
this pomt. The incorporating machines were driven by 
a line of shafting level with the ceiling. In the present 
case one portion of this shafting, 21 ft. in length, was 
found halt buried in the ground, and another piece, 16 ft. 
long, was dug out of the mound protecting a danger 
building. This source of danger would be ooviated by 
the use of two separate shafts, one on each Bide, situated 
outside the building and sunk level with, or below the 
level of, the floor.—G. W. McD. 


^Silver bromide-gelatin plates; The simultaneous develop- 

fat mi <md fbxxtiion of - . C. Otsuki and T. Sudsuki. 

Mean. CoU. Sci. and Eng., Kyoto Imp. Univ., 1914, 6, 

2 fr— 28 . 

eoasUaed developing and filing solution proposed by 
^Grimier (Ebot. Jte*., MU» 170), containing 1 grtm of 


Smokeless powders; Experiments upon the ianitioh of large 

quantities of - at the Russian Powder Factory at 

Schlusselburg. A. Sapoaohnikow. Z. gee. Sohieas- und 
Sprengstoffw., 1914, 10, 187—190, 217-219. 
NiTaoojaLLUU>SB powder, either in the form of strip or 
tube from 2 to 3-0. nun. in thickness or diameter, was 
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particularly halides or halogen compounds, such as those 
of tin, aluminium, and silicon, which are not bv them- 
selves capable of forming aoetio ester from acetaldehyde. 
For example, 6 parts of aluminium ethoxide, containing 
about 10% of aluminium chloride, is added gradually 
to 135 parts of aldehyde ; after standing for ten hours, the 
aoetio ester (123 parts) is separated by distillation. (2.) 
Instead of using an aluminium alkyl oxide and another 
catalyst, the product obtained by treating aluminium 
alkyl oxide with water or a substanoe containing water, 
may be used to convert acetaldehyde into ethyl acetate. 
The most active of the products of this class appear to be 
those containing from 10 to 25% Al.—T. F. B. 


Halogen derivatives; Transformation of - [into alde¬ 

hydes]. Fabriques de Produits de Chimie Orgamque 
de Laire. First Addition, dated Feb. 11, 1913, to 
Fr. Fat. 452,537, March 7, 1912 (see this J., 1913, 673). 

A number of now aldehydes havo boon prepared by the 
action of urotropine on monohalogcn derivatives, as 
described in the principal patent; among them arc 
m- and p-toluio aldehyde, 3.4-, 2.4-, and 2.5-dimethyl- 
benzaldchyde, p-ethyl-, p-propyl-, p-butyl-, p-isoamyl-, 
and p-cyclohexylbenzaldehyde, and methylethyl-, methyl- 
propyl-, and methylbutylbenzaldehyde. The mixed phenol 
carbonates, such as C s H 6 O.CO.OC t H 4 .CHj,Cl, may also be 
used for the preparation of hydroxy aldehydes.—T. F. B. 


Hydroxylaminc nitrite and other stilts of hydroxylamine ; 

Process for preparing -. Toclle und vom Hofc, 

and J. Kronen. Fr. Pat. 466,070, Dec. 11, 1913. 

A solution of a nitrite is mixed with ammonia or an 
ammonium salt and reduced by means of zinc dust. 
Preferably 4 parts of sodium nitrite and 3'1 parts of 
ammonium chloride are dissolved in 50 parts of water, 
and 3 to 4 parts of zinc dust is slowly added, with stirring : 
a solution of hydroxylamine nitrite is obtained.—T. F. B. 


eaters of aryloarbamio acids. The produots arc powerful 
ansssthetioe.—T. F. B. 

Halogenated CC-dialkylbarbUuric acids ; Process for 

preparing -. A. Einhorn. Ger. Pat. 272,611, 

Nov. 27,1912. 

CC-Dialkylbarbituric acids are heated with halogens 
under pressure, preferably in proaenoe of an indifferent 
organic diluent. The resulting halogen compounds 
contain the halogen in the alkyl groups. They aro soluble 
in dilute alkali carbonates and in ammonia, and may be 
used for the preparation of soporific agents.—T. F. B. 

Mercury paranudeinatc with alkalis ; Process for preparing 

compounds of -. Knoll und Co. Ger. Pat. 272,687, 

Jan. 21, 1913. 

Mercury p-nucloinate is dissolved in alkali and tho 
solution treated with alcohol, or p-nuoleinio acid is 
neutralised with an alkali and the solution is treated with 
mercuric chloride and alcohol. Tho products are easily 
soluble in water, giving neutral solutions suitable for 
thorapeutic injection.—T. F. B. 

Mercury paranudeinale with tannin ; Process for preparing 

compounds of -. Knoll und Co. Ger. Pat. 

272,688, Jan. 21, 1913. 

Compounds of mercury p-nucloinate with tannin are 
obtained by treating tho mercury salt with a solution of 
tannin, or by dissolving mercury p-nuoleinate in alkali 
and treating with a solution of tannin, or by treating 
sodium p-nucloinate with mercuric chloride solution and 
tannin solution.—T. F. B. 

I 

Dihydroxybemene arsinic acid; Process for preparing a 

_ Farbwerko vorm. Moister, Lucius, und Briining. 

Ger. Pat. 272,690, Deo. 14, 1912. 
wi-Dihydroxybenzene-arsinic acid w obtained by 
heating resorcinol with arsenic acid.—T. F. B. 


Qlyccrol-halogenhydrins and pclyhydroxy-fatty acid esters ; 

Process for preparing -. A. Griin. Ger. Pat. 

272,337, July 23, 1912. 

Triglycerides of hydroxy-fatty acids are treated with 
the calculated quantity or with excess of hydrohalogen 
acid in the gaseous form or dissolved in alcohol, under 
pressure; the glycerides may be used in the form of a 
solution. The principal products from castor oil are 
glycerol mono- and aiohlorhydrins and esters of poly- 
ricinoleic acids. Tho yields of chlorhydrins amount to 
90 to 98%, whilst the polyricinoleic acids are obtained 
in theoretical quantity.—T. F. B. 


Albumin with alkaline-earth or heavy metal phosphates, 
sulphates , and silicates; Process for preparing com¬ 
pounds of - soluble in alkali. W. Wolff und Co. 

G. m. b. H. Ger. Pat. 272,517, July 18, 1912. Addition 
to Ger. Pat. 253,839 (see this J., 1913, 47). 
Albuminoids, albumoses, peptones, or their halogen 
substitution products are treated in aqueouB alkaline 
solution with an alkali phosphate, sulphate, or silicate 
and a soluble salt of an alkaline-earth metal (other than 
calcium) or of aluminium, chromium, zinc, lead, bismuth, 
copper, silver, or tin; the complex albumin oompound 
is separated from the resulting solution by neutralising 
with a small quantity of acid, by adding ammonium 
sulphate or sodium chloride, or by precipitation with 
aloohol or acetone.—T. F. B. 


Cyanhydrins of aldehydes and ketones ; Process for pre- 

paring derivatives of -. A. Albert. Ger. Pat. 

273,073, July 30, 1912. Addition to Ger. Pat. 259,502 
(see this J., 1913, 673). 

Selenium compounds, analogous to the sulphur com- 
pounds described in the principal patent, are obtained by 
treating aoylated oyanhydrins with hydrogen selenide. 
They may be used in medicine.—T. F. B. 


Acetic anhydride; 
Gee. f. Anilinfabr. 


Process for preparing -. Act.- 

Ger. Pat. 273,101, Jan. 16, 1912. 


A good yield of aoetio anhydride is obtained by passing 
chlorine into a mixture of an acetate and a chlorine com¬ 
pound of sulphur ; the temperature should not be allowed 
to rise above about 20° C.—T. F. B. 


p-Aminophenyl ester of salicylic acid; Process for pre¬ 
paring derivatives of - containing sulphur. J. A bean, 

E. Biirgi, and M. Perelstein. Ger. Pat. 273,221, May 18, 
1913. Addition to Ger. Pat. 268,174 (see this J., 1914, 
220 ). 

The o-arninopheny] ester of salicylic acid is treated with 
an alkali or ammonium salt of w-methyl-, ethyl- or 
propylsulphonio acid in presence of methyl or ethyl 
aloohol; It is preferable to add a condensing agent, such as 
sodium aoetate. The alkyUulphonates are obtained in 
almost quantitative yield and in a state of purity.—T. F. B. 


Arylcarbamic acid esters; Process for preparing -. 

Fitbiwle vorm. Meister, Lucius, und Briining. Ger. 
Put. 272,329, Ju. 9.1913. 

AiXYLAMraxs an treated with derivatives of aryloarbamio 
acids, or aliphatic aminos are treated with halogenalkyl 


Addition to Qer. Pat. 272,039 (aee this J., 1914, 568). 
BorraiLS matter otter then wood, suoh ss dry Men 
■eves, nut-shells, etc., are extracted with dilute alkaline 





by the precipitation of barium sulphate, which h mk•#■ 
quently treated with sulphuric sold, the fluorine befhg 
finally converted into lead fluoride, and the lead deter-' 
mined ooiorimetrically aa oolloidal lead sulphide. iSje 
result* of the examination of a number of natural waters 
by thia method ahow that their Auorino oontent varies* 
from 0-8 mgrm. per litre in the case of the R. Viiaine, 
draining plutonie and metamorphic rooka, to 0-01 mgrm. 
for the Lake of Geneva, whose wateni are partly calcareous, 
serving to precipitate the fluoride in the presence of 
soluble phosphates. —J. L. F. 


Huron in mineral waters. H. Fonzes- Diaeon and Fabre. 

Comptes rend., 1914, 168, 1641—1642. 

The boron-content of various mineral water* was investi¬ 
gated by the colorimetrio method of Bertrand and 
Agulhon (sec this J., 1914, 106, 273). It aeema to depend, 
to some extent, ti j>on the temperature, varying from 0-06— 
0-07 mgrm. per litre for the Royat group, and rather loss 
for the Vichy group, to leas than 0006 mgrm. in cold 
mineral waters.—J. L. F. 


Dispcrsoid [colloidal] solutions; Processes which occur on 

shaking -- with liquid and solid substances practically 

insoluble in the disjiersion-mcdium. P. von Weimarn 
and A. Alexojcw. J. Russ. Phys.-Chem. Gee., 1914, 
46, 133—135. Chem. Zentr., 1914, 1, 1827. 

Contrary to the statements of Salboin (Kolloldohem. 
Beihofte, 1911, 2, 79) and Zsigmondy (Kolloid-Zeit*., 
1913, 13, 105), it was found that all colloids in aqueous 
modia, ovon those with a negative eleotric charge, are 
coagulated by sufficiently prolonged shaking with liquids 
insoluble in water. An aqueous colloidal gold solution 
was ooagulated by toluono, bromobcnzenc, oil of turpen- 
.tino, salol, diphenylamino, brucine, iodoform, copper oleate, 
acetic anhydride, other, petroleum spirit, chloroform, 
and pctroloum ; a oolloidal gold solution in glycerin by 
toluene, chloroform, and petroleum spirit; an aqueous 
alooholic oolloidal barium sulphate solution by toluene and 
oil of turpentine, and an aqueous colloidal ferric hydroxide 
solution by oil of turpentine.—A. S. 


Books Reeeived. 

The Fixation or Atmospheric Nitrogen. Bv Joseph 
Knox, D.So., Lecturer on Inorganic Chemistry, 
University of Aberdeen. Gurney and Jackson, 33, 
Paternoster Row, London, E.C. 1914. Prioo 2a. net. j 
Volume (7| ins. by 6 ins.), containing 103 pages of subject- 
matter, 8 of bibliography, and an alphabetical index. 
There are seven illustrations. The text is classified as | 
followsI. Fixation of atmospheric nitrogen as nitric | 
and nitrous acids, or aa their salt*. 11. Synthesis of ’ 
ammonia and ammonium compounds from atmospheric 
nitrogen. III. Conversion of atmoapherio nitrogen into 
compounds which readily yield ammonia. 


Instructions tor Rearing Mulberry Bilk-Worms. 
[Agricultural Research Institute, Puaa.] Bulletin 
No. 39,1914. By M. N. Dx. Membor of the Sericulture 
Assoc., Japan, etc. Calcutta : Superintendent Govt. 
Printing, India. 1914, Price 4 annas, or.6d. 
Pamphlet (9} ins. by 7J ins.), containing 26 pages of 
subjdct-matter with 8 illustrations. The text is classified 


thus:—(L) Introduction. XL' Apptimosr -far sharing. 
III. Eggs. IV. Rearing. V. Temperatnre and humkBty. 
VI. Silk-worm diseases. VII. Pasteur system of selecting 
disease-free eggs. VIII. Graaserie. IX. Faeherie. 
X. Musoardine (all three, diseases). XI. Reeling. XII. 
Mulberry, and its diseases, etc. XIII. Silk washing. 
XIV. Silk dyeing, with aoid colours, bask) colours, alizarin 
colours, and vegetable colours. XV. Weaving. XVI. 
Advice and information. 


Lectures on Explosives. By William Maonab, 
[The Institute of Chemistry of Great Britain and 
Ireland.] 30, Bloomsbury Square, London, W.C. 
1914. Price 2s. fid. 

Two lectures delivered before the Institute, the first on 
February 28th, 1914, and the second on March 26th, 1914. 
They fill 67 pages, and contain 19 illustrations. The 
classification of matter is as follows :—I. Historical akotch 
of manufacture and use of explosives. II. Detonators, and 
their use and scope. III. Character of explosive decom¬ 
positions. IV. Two modee pf explosion:—<o) Combustion 
or deflagration. (6) Detonation. V. Vclooity of explosion 
wave in detonated explosions. VI. Conditions for fore¬ 
seeing explosions, and interferences necessitating experi¬ 
ment, also experi mental limitations. VII. Heat developed, 
etc. VIII. Explosion boats; attempt* at measurement. 
IX. Sensitiveness, etc. X. Qualities explosives should 
possess. XI. Testing explosives. XII. Governmental 
rules and regulations (Homo Office) for construction and 
working of factories. XIII. Processes and plant. 1 XIV. 
Military propellantB. XV. Sporting powders. XVI. 
Fiery coal mines and explosives (Home Office). XVII. 
Filling for shells. XVIII. Novel application of explosives. 
XIX. Scope of chemists’ work with cxplosiros. 


The Gas Chemists’Summary, 1913. By,A. V. Hend¬ 
rickson, Chemist to the South Suburban Gas 
Company, etc. Walter King, 11, Bolt Court, Fleet 
Street, London, E.C. 1914. Price 3s. fid. 

Volume (81 by 51 ins.), containing 107 pages of subject 
matter, with Bibliography of 8 pages, and -n alphabetical 
index, also a few illustrations. The classification of 
subject* is as follows I. Carbonisation. II. Condensa¬ 
tion, washing, purification, and naphthalene extraction. 
III. Tar and ammonia. IV. Oilgasandcarburotted water- 
as. V. Photometry and calorimetry. VI. Gaseous 
eating and ventilation. VII. Gas analysis. VIII. Tests. 
IX. Miscellaneous. 

| Monographs on Biochemistry.] Alcoholic Fermen¬ 
tation. By Arthur Harden, Ph.D„ D.So., F.U.8., 
Professor of Bioohomistry, London University, eto. 
|2nd edit,]. Longmans, Green A Co., 39, Paternoster 
Row, London; Fourth Avenue and 30th Street, New 
York; Bombay, Caloutta, and Madras. 1914. Prioe 
4s. net. 

Volume (Of by 0$ ins.), containing 135 pages of subject 
matter, with 7 illustrations, 19 pages of Bibliography, and 
an alphabetical index of subjects. Theso monographs sre 
edited by R. H. A. Flimmcr, D.So., and F. G. Hopkins, 
D.Sc., F.R.S., and tho present volnme contains a general 
preface by the editors. The classification of the matter 
is as follows!—I. Historical introduction. II. Zymase 
and its propraties. III. The function of phosphates in 
alooholic fermentation. IV. The Co-enxyme of. yeast- 
jtiioe. V. Action of some inhibiting aim accelerating 
scents on the enzymes of yeast-juice. VI. Carboxylase. 
VII. The by-products of alooholio fermentation. VIII. 
Tho chemical ohanges involved in fermentation. IX. 
The mechanism of fermentation. 
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■Ot. H. T. POTHOOK IN THE CHAIR. 


DISCUSSION ON FUEL—GASEOUS, LIQUID, AND 
SOLID. 

Professor John W. Cobb (Leedit), in opening the 
disoussion, said that when such a fuel as ooal waa burned 
completely, the same amount of oarbonio aoid and water 
was always formod, and the same amount of heat generated, 
but the amount of heat utilised depended on a number 
of considerations, and called for skill in the design and 
use of apparatus. Moreover, ooal waa not simply a 
potential source of so many heat units but was a chemioal 
substanoe capable of yielding other chemical substances 
of considerable commercial value on its way to carbon 
di-oxide and water if the prooess were controlled. That was 
the reason for the existence of many fuel problems, and, 
particularly, modern fuel problems. If ooal were burned 
in one stage the smoke problem had to be facod. The 
existenee of the smoke nuisance might be Boid briefly to be 
due to this particular faot: that although distillation 
and oxidation of coal oould both go on at low temperatures 
the distillation reached a high velocity at a comparatively 
low temperature, at which combustion was very slow. 
Another problem arose from the difficulty of using large 
quantities of fine dust ooal. The dust below ground was a 
danger, and the most effective means of securing that it 
should be brought out was to make its economical use 
possible. Dust-firing for boilers and furnaces was 
fortunately making some headway. 

A praotieal method of dealing with the smoke 
problem was to effect the combustion of ooal in 
more than one stage; in one, the ooal was gasified, 
in the other, the gas was burned. A blast of air used 
below a deep layer of glowing ooal half-burned it to what 
was known as producer gas, which could be taken away 
and burned completely where desired; it contained the 
nitrogen of the air-blast and so waa called low-grade gas. 
If the coal were only heated, without oontact with air, 
an in gas retorts, or coke ovenB, the gas contained very 
little nitrogen and was a high-grade gas. The advantage of 
producer gas was made obvious to certain industries by 
the introduction of the important principle, for fuel 
users, of regeneration. As soon as gaseous fuel was used 
it became possible to design apparatus in such a way 
that some of the heat leaving furnaces in the produets 
of oombustion, was restored to the gas and air entering. 
Thus the open hearth steel prooess became a commercial 
possibility. A higher point of effioienoy was attained and 
the use of higher temperatures became feasible. The 
prooess of regeneration was neoessary for high temperatures 
with producer gas, but oeased to be of the same importance 
with high-grade gas. The significance of that was beet 
understood when one attempted to design a small scale 
apparatus using the regenerative principle. 

There was also the difficulty in applying the regenerative 
principle to small furnaces that the expense of construction 
would be prohibitive, and the oost of renewal of com¬ 
plicated working parts too great. The possibilities of 
producer gas were much increased aa soon as another 
disadvantage was removed. Bar delicate work there 
should be a proper control of the flow of gas and 
air, and the regenerators, ports and passages should remain 
unfused, and be free from dust. A considerable step was 
made in the development of producer-gas engineering 
and furnaoea when it became economical, on a large 


soale, to wash producer gas. That waa effected auooeas- 
fully by the introduction of a plant the primary purpose 
of which was the recovery of ammonia. 

Dr. Mond found that by the use of a luge quantity of 
steam it was possible to get half of the nitrogen—a pro¬ 
portion since increased—as ammonia. Under that prooess 
about 2i lb. of steam were required for every pound of 
coal, and -a considerable amount of that steam went 
through the produoer undecomposed, so that to establish 
a high degree of thermal effioienoy it became neoessary 
to recover the latent heat of the large quantity of steam 
esoaping through the produoer. It was this whioh led to 
the system of washing towers, by whioh the gas eras sent 
away washed and ooolod. It oould then be controlled 
and distributed in small japes; and the most delicate 
ware oould bo exposed, if neoessary, to the full action of 
the gas without danger from coal ash. A claim had . 
reoently been made that the same high ammonia results. 
oould be obtained with a smaller quantity of steam in the 
blast essentially by water-jacketing the top of the pro¬ 
ducer ; but ho thought that those who had had muoh to 
do with the ammonia reoovery prooess would require 
a strioter and narrower definition of the claim made 
before accepting its probable validity. 

Ammonia recovery introduced a new problem since 
ammonia, when it was recovered in producer-gas, coal-gas 
or ooke-oven praotice as ammonium sulphate, required 
that sulphuric acid should be brought to it, and that had 
to be bought or made. Interest, therefore, attached to 
any process whioh would do away with the neoeesity of 
providing sulphuric aoid, especially in plants erected in 
somewhat inaccessible places abroad. The sulphur was 
in tho ooal. The ammonium sulphide was in the gas, 
and by the simple addition of oxygen one got ammonium 
sulphate. The addition of the oxygen was not a process 
as simple as it appeared, but several processes were on 
trial for doing it. 

If no oxygen were used in gasifying ooal most of the 
oarbon remained aa coke, the rest going forward with 
other constituents as permanent gas, and as vapours. 
Until recently there were two established methods ^ for 
working that sort of prooess. If town gas were required 
it was made in retorts; if coke were the primary product 
desired it was made in a coke oven. Modem develop¬ 
ments were tending to unify the soienoe and praotice of 
carbonisation to this extent—that it would be more 
neoessary in the future to consider carefully looal oondi- 
tions and markets, and decide what modification, of 
plants, or what combination of them, was most effective. 
The old horizontal retort was being, to some extent, 
replaced by the vertioal retort, in whioh gravitation was 
used to save labour, and continuous vertical retorts 
were another development. Processes were also being 
tried and worked in whioh the temperature and the 
conditions of oarbonisation were even further altered mom 
the normal. One object was to make a ooke whioh 
ignited easily and burned oheerfully. If a low temperature 
of oarbonisation was used only a portion of the volatile 
matter waa driven off from the coke—the part most likely 
to produoe smoko, suoh a substanoe was ooalite. 
A disadvantage of low-temperature ooke was that it 
was rather soft for carriage, and there was a difficulty in 
controlling the distribution of temjierature in a retort 
working at low temperatures ; it was apt to be irregular. 
In low-temperature carbonisation it was not only the 
coke whioh was altered, but the gas was richer, and the 
tars and oils whioh came out and condensed were 
lighter. This was now a point of great importance, 
beoause of the large and increasing use of motor traffic 
and internal oombustion engines generally. Hie demand 
had arisen for an increased supply of an oil or spirit whioh 
waa easily and completely volatilised in a mirrent of cool 
air, and oould be used in a carburettor. One way of 
meeting the difficulty was to design a new carburettor 
working on a less volatile olL Another way was to week 
out a process by whioh. a mixture of oils of different 
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densities, such u a crude petroleum, could be altered in 
chemical nature so as to contain a much higher proportion 
of volatile oils. Work in both these directions was being 
prosecuted vigorously. A third way which would increase 
the supply although not to the extent sometimes stated 
was to carbonise coal so as to yield a large supply of light 
oils. In the coalite process that was done by using a lower 
temperature, but processes were also being tried using 
higher and lower pressures. It was not of oourse correct 
to say that high benzene yields resulted from low tem¬ 
peratures ; as a matter of fact, the volatile oils produced 
were more like petrol itself. 

Whether coke or gas, or both, were burned, we should 
be freed from the smoke nuisance; but the gas industry 
was handicapped by a system of selling gas at a price 
too far above that of its manufacture and distribution. 
That policy had been defended as a definite means of 
indireot municipal taxation. It was a tax placed upon the 
home-manufactured article, and the competitor, raw ooal, 
was out of reach of the imposer. In effect, it placed a 
premium upon the wasteful use of fuel and pollution of the 
atmosphere. 

Dr. W. B. Davidson said he was strongly in agreement 
with Professor Cobb in suggesting that coal should be 
brought into disuse as muon as possible, in favour of 
coke and gas. From eight yearn personal experience 
he could say that it was quite an easy matter entirely 
to displace coal in one’s house. If he were on the City 
Council he would make it his business to bring forward a 
resolution that a byelaw be made prohibiting the use 
of ooal unless it could be burned without smoke. Some¬ 
thing drastic was necessary. The great objection to 
ordinary good gas coke was the difficulty of ignition 
because it contained only one or two per cent, of volatile 
matter. With a coke of 5 or 6 per cent, there was no 
difficulty in ignition. He was glad that Professor Cobb 
hit out against municipalities who contributed to the 
rates from the gas profits. It was a great mistake not to 
reduce the prioe of gas to the lowest point. There was, 
he added, a tremendous wastage of fuel even in gas works 
where huge quantities of coal were dealt with. In Birm¬ 
ingham the amount required in heating the retorts was 
100,000 tons and that amount could be cut down by 
the simple devioe of controlling the primary air as by 
Brooke’s air regulator. At one of tho city gas works the 
fuel consumed had beon reduced from 25,000 tons to 
10,000 tons per annum—a saving of 9,000 tons, or an 
equivalent ot £5,000. If that were done in the whole 
of the Birmingham gas works there would be a saving 
of 35,000 tons, or nearly £20,000 per annum 

Mr. Cooper stated that the production of metallurgical 
coke was about 11 million tons per annum, of which 
not more than 65 to 70 per cent, was produced in a 
scientific way. Taking a ooal whioh had 30 per oent. 
of volatile matter from this ooal when carbonised in the 
modern coke oven the yield of coke would be approxi¬ 
mately 70 per oent. With the same amount or coal 
utilised in the old type of oven there would probably 
not be more than 55 to 60 per cent, of coke. In addition 
with the bye-product oven one got 5,500 cubic feet 
of surplus gas, about 30 lb. of sulphate of ammonia, 
10 gallons of tar and 2\ gallons of benzol. In the case 
of the beehive oven one got nothing but the coke. It will 
be seen, therefore, that if all tho coke were made in bye- 
product ovens there wonld be an enormous saving amount¬ 
ing to some minions of pounds per annum. In Germany 
greater progress had been made in this respect than 
in this country, ** was shown by the figures for the pro¬ 
duction of sulphate of ammonia. The rapid increase in 
production was due to the total adoption of bye-product 
coke ovens in place of those of the beehive type. There 
were over 3,000 beehive ovens in Yorkshire, over 4,000 
beehive ovens in Durham and several others in other 
of the oountry. He thought it eould be safely said 
every class of ooal whioh was ooked at all could be 
dealt with in bye-produet ovens. This was especially 
important also from the point pf view of the production 
of gaseous fuel 

Birmingham had taken the lead in another develop¬ 
ment, namely, the adoption of chamber ovens for gas 
production, sod these had led to a big saving of fuel cm 


aooount of the fact that the ovens were heated by pro¬ 
ducer gas which could be made from inferior fuel and the 
nitrogen could be recovered from these in the form of 
sulphate of ammonia. He was very sceptical as to the 
claims made in relation to the results of low temperature 
carbonisation. An interesting development of this system 
of carbonisation whioh was to be worked on a Yorkshire 
Colliery was a combination of the Coalite process with 
gasification of the resulting coke in gas producers. The 
private Company working this scheme nad realised the 
difficulty they might be faced with when it came to getting 
rid of the smokeless fuel and they had, therefore, adopted 
the idea of gasifying this in producers and recovering the 
ammonia. The surplus gas was to be sold to an electric 
power company for the production of electrioity. On a 
coke oven plant the surplus gas was used for boiler firing 
purposes and in some cases in gas engines. Its value 
on the colliery for boiler firing purposes as oompared 
with coal on the calorific value basis was about 2d. per 
thousand cubic feet. 

Mr. H. T. Pinnock pointed out that it was the applica¬ 
tion of the regenerative and recuperative principle that 
brought prominence and position to producer gas. This 
principle was easily applied, and it was that oircumstanoe 
which made it possible for producer gas to compete with 
higher power calorific gas for high temperature furnace 
use. As to the question of abstracting the sulphur from 
producer gas he agreed that such a course was most 
desirable both from the point of view of making sulphurio 
acid and to facilitate certain kinds of work in whioh 
sulphur was injurious. Finality had not been reached 
in regard to producer gas and ho thought it was likely 
to develop to that end on the lines of reduced steam 
consumption for making ammonia. He thought there 
would be difficulty, if it was a producer of large Bize—- 
of from 10 ft. to 11 ft. diameter—to cool the interior of it 
sufficiently, merely by outside water iacketing. Another 
way in which producer plants might be expected to 
improve was in the more centralised extraction of tar. 
That was the^bugbear of many plants which had to work 
in limited places. The tar had to be extracted at various 
places in cooling, and tho colouring matter therefrom 
often found its way into the canalB and drains, and caused 
conflict with the local authorities. As to the firing of coal 
dust, the Bettington boiler struck him as ideal from the 
point of view of fuel consumption. He did not altogether 
like the idea of small and long tubes working at high 
rates, owing to soaling, which often meant the scrapping 
of the tubes. If such tubes were employed the proper 
softening of the water had to be very carefully attended to. 

Mr. W. J. Rees was of opinion that progress must be 
along the lines of the recovery of the by-products, particu¬ 
larly in gas-produoer work. The serious question presented 
was the immense capital expenditure necessary in laying 
down recovery plants with works using large quantities 
of coaL It was also necessary to aim at the further 
removal of dust and of sulphur from produoer gas; and 
if that could be economically achieved without resort 
to by-product recovery the advantage would be con¬ 
siderable to many industries, and to the glass industry 
in particular. With some fuels it was possible to keep 
some of the sulphur out of the produoer gas by sprinkling 
the fuel withlmilk of lime, but this method was not really 
satisfactory in any way. As to the coal-dust problem, 
it was possible that much of the dust could be used by 
mixing with tar, and using in briquetted form. 

The London County Council insisted upon purchasing 
ooal only on a calorific value basis. There were adopted 
four standards—calorific value, moisture, ash content, and 
prioe. Deductions were made pro rata if the fuel were 
below the standards agreed to in the contracts, and 
corresponding bonuses paid if the fuel were above the 
standards. 

Mr. E. J. Guild (Leek) stated that his firm! who were 
paper manufacturers in North Staffordshire, were reluctant 
to adopt mechanical stokers or patent furnaces. In order 
to avoid spoke they insisted cn sending up an exoess of air; 
and he asked if low temperature coke would be of use to 
them. He also mentioned that his firm would not con¬ 
sider the use of oil or gas as fuels. His difficulty all 





VeJ . xxxni., NO. IS.] RlDEAD—fiOME KTUPIES <Hf THE REDUCTION OF URANIUM OXIDE. «8 


along had been to indooe them to use ooal in * more 
cconomfeal way. 

Dr. W. B. Dxyemow stated that not the tenet difficnlty 
would be expertenoed in burning ooke in n Ijnnenahire 
boiler—end, of ooune, there woe no smoke. 

Mr. W. B. Pabkkb commented strongly on the fact that 
there was no recognised standard of parity for coal washed 
and sold for boiler purposes. The ash approximated from 
10 per cent, to 26 per oent. It seemed to him that the 
consideration, prior to that of the scientific utilisation of 
fuel, was whether efforts should not be directed to secure 
that colliery owners would supply fuel of higher quahty. 
He suggested that what was necessary was a central 
authority for the fixing of a quality standard for each pit. 

A reasonable specification as to percentage of ash was 
wanted. 

Mr. E. W. Smith (Birmingham), said it was startling 
to hear that coal gas could be produced even at 
a colliery at 2d. per 1000 cubic feet. No doubt 
it could be made in the retort house at that figure, 
but then all the charges for carriage, coal handling and 
purifying the gas, ana for distribution, must be added. 
Birmingham prioes were extremely low, having regard 
to the rates in many other towns, so that manufacturers 
had the advantage. The aim must be to obtain the 
highest efficiencies in securing the greatest amount of 
heat from the original fuel, and also from the apparatus 
in which it is to Be used. Until recent years it had not 
been possible to obtain economical results in heating 
processes, but now, as a result of improvements in the 
design of furnaces, the coBt compared favourably with 
that of solid fuel furnaces and oil furnaces. He had no 
faith in the claims made for “ surface combustion ” at 
high temperature, nor with the results obtained. Although 
he had seen large apparatus working under the so-called 
new process, he had Boon nothing, eithor in boilers or 
furnaces, practicable, or likely, efficiently, to last. The 
scientific explanations given with regard to surfaoe 
combustion—in which there was nothing new either in the 
form of combustion or the type of furnace employed—were 
unnecessary and unsatisfactory. Interest would centre 
on an experiment, shortly to bo made on the lines of low 
temperature carbonisation, by a large firm of continuous 
vertical retort makers. They were about to install a plant 
in the Midlands for experiments on those lines mainly with a 
view to producing hard ooke and largo volatile oil yields. 
In the Birmingham GasworkB fuel was being used in what 
appeared to be an ideal way. The volatile matter was 
driven off from tho ooal; the ooke was then put into 
producers and was gasified, and gas was made from this 
product with which the retorts were heated. This method 
gave the further advantage of enabling them to obtain 
by-products in sulphate. A drawback in the use of pro¬ 
ducer gas for industrial purposes lay in tho fact that it 
contained a large amount ot sulphur compounds. That 
was an almost insuperable stumbling-block in many 
processes. In the new Corporation plant experience 
showed that the tar was materially reduced by the centri¬ 
fugal extractors before the sawdust scrubbers were reached. 
He did not see why it should not be possible to use coal 
dust when low in ash in coke ovens compressed with 
water. The ooke would be useful for small furnace work 
if the ash content was not too high. A coke of high 
porosity burned much more easily than ordinary gas coke, 
and ignited immediately from ohips. 

Mr. F. R. O'Shauohnbssy stated that he was interested 
in two of the by-produots of the gas industry, viz., nitrogen 
and tar. The nitrogen in ooal had an interesting biological 
significance, for its presenoe there instanoed in a moat 
striking manner the extraordinary stability of oertain 
kinds of nitrogenous organic matter when subjected 
to destructive putrefaction. If one considered that 
the vegetable matter from which this nitrogen came 
underwent decay for an indefinitely long time when the 
temperature at the earth’s surfaoe was probably much 
higher than now, the presenoe of so much residual nitrogen 
in the ooal now was almost startling. In promoting 
destructive putrefaction of similar organio matter on the 
large scale whioh was present in sewage sludge he was 
struck very much by the resistant Character of the 


nitrogenous bodies, and next to mineral matters they were 
the most resistant normal constituents of the rinq g n . 

He would like to reoommend this fact to the notice of 
enthusiasts who lamented the loss to agriculture entailed 
by our present methods of sewage disposal. The joss was 
not nearly so great as they imagined, for the bulk of the 
nitrogen was not available, and in fact the only way to 
make it available was to subject the dried sludge, like eom, 
to destructive distillation. By co-operation with the 
local gas officials experiments were to be made by him 
and them on making “ produoer ” gas from ike dried 
sludge with recovery of the nitrogen as ammonium sulphate. 
The other by-produot to whioh he referred, vis., tar, 
had a melancholy interest for him as a sewage expert. 
Certain portions of the tar were until reoentiy not 
commercially recoverable as they existed in the form of 
an emulsion, and not infrequently this aqueous residue 
found its way into the sewers aitd produced disastrous 
effects if allowed to enter the sludge digestion ta nks 
He was very pleased indeed to hear that tikis useless 
by-product might be used for ma kin g briquettes, etc., 
and he hoped the gas experts would be able to reoover the 
whole of this tar and prevent it exerting its baneful 
influence on the biologioal operations at the sewage 
purification works. 

Professor Cobb, in reply, said as regarded tar extraction 
and ammonia recovery in producer-gas plant, centralisation 
would simplify the cooling prooess, but he was doubtful 
as to air-condensers being applicable to large plants. 
The difficulty of cooling depended upon the fact that the 
thermal capacity was so enormously increased by the 
latent heat of the steam present. Calculations he had 
made on surface oooling gave discouraging results for a 
plant of any size. He agreed that a careful choice or 
treatment or both of water for such a boiler as the Belling- 
ton would be necessary. One difficulty of using ooke 
oven gas in regenerative furnaces was the considerable 
loss in actual heating power, when the gas passed through 
the regenerator, on account of the decomposition of 
hydrocarbons. Mixing with blast-furnace gas was reported 
to be successful. He agreed that the coke oven process 
might deal satisfactorily with dust of oertain qualities. 
Ash could not be determined accurately without very 
careful sampling because so much was concentrated in the 
smaller coal, and, particularly, the dust. He agreed 
that the question of purchasing ooal, on standardised lines, 
would assume greater importance in the future. 
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SOME STUDIES ON THE REDUCTION OF 
URANIUM OXIDE. 

BY BRIO K. RIPRAP, FH.X>.. B.A. 

Within the last two ye*i» several inveatigaton have 
published papers drawing attention to the constant 
accumulation of uranium salts ss by-products of the radium 
industry. The general idea of aU is to draw attention to 
the necessity of finding (in the near future) some technical 
applications for uranium or its salts. 

The use of the oxide to produce a yellow glace in 
ceramics, and also a yellow opalescent glass, has long been 
known; and although this glass is of an expensive nature, 
up to 20% of uranium oxide being frequently added to 
produce a good colour, the consumption of uranium by 
these industries is not enough to absorb all the oxides at 
present available. It must be remembered that about 
one ton of pitchblende yields less than 0-2 grm. of radium, 
•nd the market for uranium colours is not expending. 
Photographio work elso consumes a oertsin amount m tpe 
iupp ly. The nranous salts are effect! re reducing agents. 

il 
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but appear to be more expensive to work with than the 
titanoue oompounda which have been extensively used in 
the trades. 

Metallic uranium and uranium oarbide have not been 
well investigated on aoeount of the difficulties of pre¬ 
paration. u would appear, however, that if a method of 
manufacture were devised which produced this metal as 
economically as the more easily reducible tungsten, 
ohromium or molybdenum it would prove an asset if not 
a valuable adjunot in many industrial processes. In an 
anonymous artiole in the Oest. Zeit. f. Berg. u. Hutten- 
wesen, 1908, we are informed that uranium increases 
the tenacity of steel, and, although not quite as good as 
vanadium, chromium, nickel, or tungsten for general 
purposes, it is specially suitable for cannon metal, and 
armour plates. Frank L. Hess (U.S. GeoL Survey, 1911) 
records that uranium steel is very similar to tungsten 
steel but at the present time very muoh more expensive. 
Further investigation is needed to confirm these statements. 
Uranium carbide mixed with oxides has been used for the 
oores of aro electrodes as a souroe of ultra-violet light, 
while the metal and carbide are said to have been used in the 
production of gas mantles and electric filaments, although 
on aoeount of the relatively low melting point of the metal 
the utility of the latter is not at onoe obvious. Possibly 
the oarbide or an alloy of uranium and iron would be 
used as a substitute for “oereison” in automatic pipe 
lighters and so on. Moreover, it furnishes a direct method 
of conversion of aoal and probably gas coke into the more 
useful liquid hydrocarbons; but at tho present time 
the method has no more than a scientific significance. 
The finely divided metal is even more efficient than 
osmium as a catalyst for the conversion of hydrogen and 
nitrogen gas mixtures into ammonia. 

The following is an account of an investigation into 
the various methods of producing uranium from its salts; 
these methods aro divisible into two classes. 

1. Production from uranous salts. 

2. Production from the black-green uranium oxide 

U,0„- 

1. Production of uranium from uranous salts. 

(a) Preparation of dry uranium tetrachloride. 

Many methods have been suggested for the preparation 
of this salt from the oxide.* The following method gives 
good results. 

Uranium oxide and sugar are heated together in absence 
of air to form an intimate mixture of oarbon and tho oxide, 
whioh is then heated to a low red heat in a ourrent of 
ohlorine saturated with carbon tetrachloride vapour, 
Crystals of the salt mixed with pentachloride sublime 
on to the oooler parts of the tube. Copper salts exert a 
little oatalytic activity, but are removed by sublimation 
of aryatals of a double salt UCl ( 2CuCl in the form 
of long golden brown needles. On redistilling tho 
mixed ohlorides in a current of dry CO„ the tetraohloride 
is obtained in a state of purity. 

(S) Preparation of the metal from the chloride. 

Aooording to Zimmermann [Ber. XV., 1182, Ann. 
218, XIV. (1883)] uranium may be obtained as a black 

C owder and as solid metal by reduction of the tetrachloride 
y sodium in the presenoe of sodium ohloride. These 
experiments were repeated in a steel cylinder of the 
form shown in Fig. 1. 



"• Zimmermann, Ber. 1938 (1881). Lothar Meyer, Bar. 181 
(1887). Cambaulevls O.K. ISO, 176. A. OoUal, Ann. Okmn. 
Phys. (8) U, (1907). 


for 45 minutes. The cylinder is subsequently oooled 
in oil, opened and washed out with aloohol and water; 
a brown powder containing 99-3% of uranium is obtained. 
Zimmermann’s statement that melted uranium is obtained 
by this method has not been confirmed. The method 
has been investigated since these experiments were made 
in greater detail by A. Roderburg [Zeit. Anorg. Chem. 
LX XXI, (1913)], who has shown that the steel cylinder 
under the aotion of the sodium contributes varying 
amounts of iron to the uranium, and that uranium is not 
obtained molten under these conditions. Substitution 
of magnesium for sodium and of uranium tetrafluoride 
for the tetrachloride yielded less satisfactory results. 

Electrolysis of uranium tetrachloride solutions. 
According to Fordo (Bull. Soc. Chim. [3], 622) uranium 
amalgam can be obtained by the electrolysis of an aqueous 
solution of uranium tetrachloride using a mercury oathode. 
The uranium is obtained by distilling off the mercury in 
vacuo. I repeated this method with a 5% UC1 4 solution 
and obtained a red liquid containing UCl a (Loebel, Ueber 
Halogenverbindungen des Urans. Dissert., Berlin, 
1907), and a blaok deposit whioh contained both meroury 
and uranium. Only a very small quantity of uranium 
was recovered from the meroury ; alterations in the 
current donsity, temperature, and concentration of the 
solutions did not markedly affeot the result. 

As a general conclusion the preparation of uranium 
from uranium salts does not appear feasible from tho 
industrial point of view. 

2. Production of uranium from urano-uranic oxide (U,O s ). 

This oxide is the usual article of oommeroe, and is 
therefore the most suitable for use as a raw material for 
direct reduction. With A. Fisoher (Zeit. Anorg. Chem. 
LXXXI., 170, 1913) I hare shown that pressed urano- 
uranic oxide possesses a distinct eleotrical conductivity, 
its sp. resistance at 18° C. lying between 2702 Ohms/cm 
and 2705 Ohms /cm. 

Tho following ourves showing the relationship between 
ourrent, temperature and applied electromotive foroo 
indicate that the conductivity is peeudo-metallie at low 
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E.M.F.’s and afterward* electrolytio in character, a 
somewhat remarkable phenomenon in a coloured powder. 

The decomposition voltage between platinum eleotrodes 
is 7-0 volts. The rapid increase of the conductivity with 
the temperature suggests the possibility of elootrolysis 
in the solid state in an atmosphere of hydrogen, the 
liberated oxygen being removed as fast as it is formed. 
The form of apparatus is evident from the appended figure. 



Tungsten electrodes must bo used, sinco when oarbon 
ones are used much carbide is formed. The pressed oxido 
in the form of a rod mounted between tho tungsten 
eleotrodes is heated by the oxy-hydrogen flamo: when 


The product is black, of a well-defined crystalline 
character, and easily soluble in strong nitrio acid with the 
evolution of nitrio oxide fumes. 

Since indications have been obtained of reduction by 
means of hydrogen under normal pressures it seemed 
worth while to attempt tho reduction by this gas under 


pressure. 

Accordingly a special furnaoe was designed and con¬ 
structed for the purpose. 

The furnace consisted of an iron shell 100 mm. internal 
and 178 mm. external diameter 300 mm, long turned out of 
the solid.. One end of this cylinder was an integral part 
of the whole, while the lid, 39 mm. thiek, was attaohedby 
8 aorows, eaoh 17-5 mm. in diameter. A gas-tight joint 
between oylinder and lid was obtained by means of a copper 
asbestos ring. The inside Was lined with asbestos paper. 

Tho heater was constructed of a porous porcelain 
cylinder wrapped with platinum wire, which was embedded 
in a paste of a mixture of preoipitated alumina with a 
trace of magnesia. When the paste had set it was covered 
with asbestos paper and iron sheathing. Thick platinum 
leads insulated by quartz tubes and asbestos discs were 
brought through the lid of the furnaoe, the asbestos disas 
being tightly oompressed by cone-shaped oheok nuts. 
The leads for a pyrometer were brought through in a similar 
manner. By this artifice tho heating unit could be taken 
out at will for repairs or replacement. 

Admission and escape for the hydrogen was provided 
by weldlcss oopper tubing brought through the lid and 
end of tho furnaoe respectively. With a ourrent of 10 
amperes at 320 volts, a tomjierature of 1000° C. could be 
maintained for prolonged periods, whilo a slow ourront of 
hydrogen, controlled by Desaga valves, at 100 atmospheres 
pressure was continually passing through the apparatus 
Tho oxide U,O g however oould not be reduced further 
than UO, under these conditions. 

Experiments were then made on the possibilities of 
applying tho “ Thermite ” proooss to this reaotion. 
According to Aloy (Bull. Boo. Ohim. 25, 344) and Steven- 
hagon (Ber. 32,1899) magnesium or aluminium powder will 



Pro. IV 


warm the oxygen was burned off and the heating con¬ 
tinued for one hour at a temperature of 1200° C. by means 
of the current in a hydrogen atmosphere. Analysis of 
the resulting product yields: U 89-5%; UO, 
oontaina 882%. 


reduce the oxide U.O, to metal of 98%—97% purity. 
On repeating Stavenhagen’a experiments only a regular 
of magnesia or alumina with uranium dioxide and metalbs 
magnesium was obtained. It appeared that the tempera¬ 
ture of the mixture did not rise high enough to complete 
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the process of reduction unlew sufficient sir wee present, 
which . of course permitted the uranium metal to re-oxidise. 

Finally an electro-thermal thermite prooeaa vas adopted 
which yielded excellent results:— 



Fio. V. 

Briefly the apparatus consisted of a resistance combined 
with an aro furnace. The granular carbon resister was 
used to heat up a tube of pure magnesia which containbd 
a mixture of 80% U t 0 8 and 20% magnesium powder 
pressed into the form of solid rods by means of an oil 
press. The ends of the rods in the magnesia tube were 
placed in oontact with oarbon electrodes, and a current 
of hydrogen was passed through the apparatus. When 
hot enough they became conducting and the main electrodes 
were connected to the 110 volt mains which caused an arc 
(at a ourrent of 30—40 amperes) of magnesium vapour to 
play in the centre of the magnesia tube. The magnesium 
vapour effectively reduced the uranium oxido to metal. 

The hydrogen had to be displaced by oarbon dioxide 
before the finely divided “ uranium blaok ’’ oould be ex¬ 
posed, sinoe the fresh metal spontaneously ignites in the air. 
The magnesia could be separated by washing with dilute 
acetic aoid; this did not seriously diminish the yield of 
uranium. Analysis yielded 98—99% metal. 

Reduction of the oxide may also be brought about by 
magnesium powder and sodium in the presence of oaloium 
ohloride as a catalyst. 

A mixture of 50% U ( 0|, 15% CaCl|, 15% Mg. 20% Na, 
was heated in a small steel oyUnder to a bright red heat. 
After being oooled in oil - the cylinder was oponed and 
washed out with alcohol, weak aoetio aoid, and water; 
the produet was a powder grey black in colour and con¬ 
tained 99-4 to 99-6% metal with traoes of iron. 

.Reduction with carbon. 

AooordingtoMoissan [C.R.122 (1896), 1088] and Moxter 
[Zeit. Anorg. Chem., 78, 231, (1912)] uranium oxide is 
reducible to metal of varying purity by carbon in the aro 
furnaoe, when proper precautions were taken. Uranium 
is technically made by this method and varies in purity 
between 96 and 98% metal (0-1% deficiency is equivalent 
to roughly 1% uranium oarbide as oarbon). 

On a small soale it was found that even this state of 
purity oould not be obtained. Professor Hodgkinson’s 
method of using oaloium oarbide might yield more favour¬ 
able results. 

Tution in vacuo. 

The m.pt. of uranium containing 0-4% oarbon lies 
between 1300° and 1400“ (unoorreoted). The apparatus 
used was Roderburg's modification of Wartenberg’s 
vaouum furnaoe (Bor. 40, 3287, and Zeit. Anorg. Chem., 
LXXXI., 1913), whioh, as it probably has a future in 
industrial ohemistry, is described below. 

The apparatus oonsists of a glass globe of about 3 litres 
oapadty with three carefully gronnd-in tubular attach¬ 
ments. The lower one holds the anode A, a short rod of 
tungsten metal surrounded by a magnesia tube D and a 
quarts tube B; the rod is attaohed to the lead F, a brass 
rod fixed in the end of the tubular attachment by means of 


sealing wax. The upper tube is water cooled and carries a 
massive tungsten cathode B coated with the oxides of 
barium and oaloium. The small electrode C serves as an 
auxiliary electrode. 



The apparatus is evacuated to 0-01 mm. of meroury and 
an alternating ourrent is sent through B and C (the 
voltage necessary varies between 2000 and 4000). The 
electrode B emits white hot partioles whioh permit a 
direot ourrent of only 100 volts pressure between the 
electrodes A and B to aro aoross. 

The main drop of potential and consequently the 
maximum heat formation occurs at the surf aoe of the small 
anode A whioh shortly begins to melt. The point of fusion 
is determined by an optioal pyrometer. 

It is e vid e nt that A may oonsist of any metal provided 
it is in the form of a short conducting rod. 

The author devised a modification of the apparatus 
for the fusion of powders or non-oonducting solids. 

The small tungsten electrode A it replaoed by an 
annular one containing a small magnesia oruoible fitted 
with a magnesia blook lid. An apparatus of this rise 
can be made to take a oruoible of about 2 0 . 0 . capacity. 

A similar apparatus oan be constructed of metal (e.o., 
copper) provided that due precautions are token for 
insulation. By setting the electrodes A B horizontal 
instead of vertical, ana feeding the electrode A by means 
of a worm as required, considerable amounts of metal fused 
in vacuo may be obtained. 
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THE INVENTION OF CELLULOID. 


New York Section. 


Muting held on Friday, January 23rd, 1914. 


MB. G. W. THOMPSON IN THE CHAIR. 


THE INVENTION OF CELLULOID. 

The following remarks were made by Prof. C. F. Chandler 
on the oooaaion of the presentation of the Perkin Medal 
to Mr. Hyatt (see this J., March 16, 1914, pp. 223—229), 
and were omitted from the published report:— 

I should not take up your time bv enlarging further on 
the history of oelluloid were it not that in one of our most 
important and most recent works on applied chomistry 
I find it stated as follows under the head of celluloid :— 

“ The substance was first produced by Daniel Spill 
of Hackney, England, and came into commerce under the 
name of Xylonite. 

“ Spill’s method of converting the nitrocellulose has 
been followed for more than forty years.” 

I have had occasion, in connection with celluloid and 
nitrocellulose litigation, to study most carefully the 
history of the pyroxylin industry, and there is no logioal 
ground for making the above statement. Celluloid was 
invented by the brothers Hyatt, and not by anyone else. 
This whole matter has boon thrashed out in, the Federal 
Courts as long ago as 1886, and the Hyatt patents have 
been sustained, although everything that had been 

S atentcd or published was carefully studied and discussed 
uring the litigation. 

It is quite true that many other experimenters sought 
to prepare useful plastic compounds with the aid of 
pyroxylin prior to the Hyatt invention of oelluloid. Most 

S rominent among these experimenters we find Alexander 
’arkes and Daniel Spill, Dut neither one of them ever 
suggests the essential features of the Hyatt method for 
manufacturing oelluloid. Parkes’ patents relate to the 
following points :—(1) Making liquid solutions by the use 
of various solvents, rendering the material less inflammable 
by adding chloride of zinc or tungstate of soda or gelatin 
dissolved in acetic aoid. (2) Making sheets by pouring 
the solution on glass and allowing it to evaporate. (3) 
Dehydrating wood aloohol or naphtha as a solvent by 
distilling over chloride of caloium. (4) Adding oastor 
or cottonseed oil, gums or resins, or oil previously treatod 
with chloride of sulphur to the solvents. (5) Introducing 
nitrobenzene or glacial acetic aoid or hydrocarbon solvents. 

In one patent he proposed to remove the solvent from 
the solution of pyroxylin by adding water, mineral naphtha, 
or other liquids. In another patent he gives compositions 
to be used as varnish. 

There is nothing whatever in any one of these patents 
that anticipates Hyatt. 

As for Daniel Spill, his patent 2666 of 1867 suggests 
as substitutes for dehydrating aloohol or wood naphtha 
as a solvent for pyroxylin, fish, vegetable oils, essential 
oils, resins, gum resins, spirits of turpentine, fats, light 
oils and naphtha from ooal and mineral naphthas. 

One example of a suitable solvent contains 80 per oent. 
alcohol and 20 per oent. of rosin. Another contains 
60 per oent. of alcohol, 3 of oastor oil, 1 of essential oil of 
iavendor, 3 of resin and 34 of ooal naphtha or benzol 

The Spill patent 3984 of 1868 olaims the production of 
compounds of Xyloidine by the employment of non¬ 
volatile solvents, mentioning animal fish, vegetable, or 
mineral oils, as mineral tar, lard oil, ood liver oil, camphor 
oil, or liquid camphor, linseed oil or heavy ooal oils or 
mixtures of the same. He further states that the following 
substances may be added: paraffin, camphor, resins. 


fat, wax, india rubber, gutta peroha or balata gum o r 
mixtures of the same. He gives the following example 


Camphor, camphor oil, or liquid camphor 20 parts by weight. 
Oil, such, for example, at castor or linseed 
oil, either before or after such oils have 

been oxidised or boiled . 40 parts by weight. 

Xyloidine. 40 parts by weight. 


The claim of the patent is for the production of com¬ 
pounds of Xyloidine by the employment of non-volatile 
solvents. 

This is also the essential feature of the claims of Spill’s 
Amerioan patents 91,377 and 91,378 in 1869. 

Spill took out another British patent 3102 of 1869, 
substantially identical with U.S. Patent 97,454 of the 
same year. This does not differ materially from his prior 
patents. He mentions a great variety of solvents, many of 
them mentioned in his previous patents and these he 



Xyloidine. 27 parts by weight. 

Castor oil . 27 parts by weight. 

Camphor. 6 parts by weight. 

Solvents, either of the Nos. 1, 2, 3, 4, 6, 6, 

7, 8 . 40 parts by weight. 


The Spill patent 180 of 1870 is for bleaohing Xyloidine. 
HiB patent 787 of 1870 and his U.S. patent 101,175 of 
1870 are for the employment of evaporating and oon- 
oentrating apparatus, to remove the solvent from the 
fluid preparations and oonvert them into masses of a 
greater degree of oonsistenoe, at the same time recovering 
the volatile solvents evaporated. 

The8o inventions give a fair picture of the condition 
of the efforts to make a useful plastic from pyroxylin 
prior to tho date of Hyatt’s invention of oelluloid whioh 
was patented July 12, 1870, and whioh in the dearest and 
most unequivocal language sets forth the nature of his 
invention. His olaims are as follows r— 

1. Grinding pyroxyline into a pulp, as and for the 
purpose described. 

2. The use of finely oomminuted oamphor-gum mixed 
with pyroxyline pulp, and rendered a solvent thereof by 
the application of heat, substantially as desoribed. 

3. In conjunction with such use of camphor-gum, the 
employment of pressure, and continuing tne same until 
the mold and oontents are cooled, substantially as 
described. 

Considering the claim that Daniel Spill was the inventor 
of oelluloid, it is very significant that as late as the 11th 
of May, 1875, he took out a British patent 1739 of that 
year, for producing and applying Xyloidine. In this 
patent he makes no references to any material that could 
possibly be called oelluloid. On the contrary, he reoom- 
mends the following mixture as a suitable solvent for 
soluble gunootton or Xyloidine :— 

250 parts by weight of aloohol 

150 parts by weight of ether. 

10 parts by weight of nitrobenzole. 

33 parts by weight camphor or camphor oil. 

250 parts by weight hydrocarbons, from ooal, shale 
or other bituminous substances boiling between 
220 and 400° F. 

Or he says the following solvent may be employed :— 

400 parts aloohol. 

200 parts hydrocarbons, before referred to, and 
33 parts of camphor or of camphor oil. 

Now this patent was taken out nearly five years after 
Hyatt’s celluloid patent, and although Spill in this patent 
suggests adding a small quantity of camphor to large 
quantities of other solvents, volatile and non-volatile, 
ho always mentions it as oamphor or oamphor oil regarding 
them as equivalents. They oertainly are equivalents for 
Spill’s purposes to produce liauid solutions of pyroxylin, 
but oamphor oil is not equivalent to oamphor in Hyatt's 
process for making oelluloid and it would be absolutely 
impossible to make oelluloid by any process suggested 
in any one of these patents of Spill or Parkes, or any other 
inventor prior to Hyatt, and this is what the federal 
judges deoided when the matter was tried out in court. 
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Medina held, at Chemists’ Building, on Friday, April 24(A, 
1914. 


MB. O. W. THOMPSON IN THE CHAIB. 


WHO INVENTED CELLULOID t 

BY BOBZBT 0, SOHliPPHAUS, PH.P. 

Being the author of the article on oelluloid in the new 
edition of Thorpo’s Dictionary of Applied Chemistry, 
from which Prof. Chandler* submits a mangled quotation 
with his emphatic disapproval, and looking back on 
thirty years’ experience in the celluloid industry, I feel 
constrained to reply to the statements of the Professor. 

It is neoessary met to repeat that part of the history 
of the nitrocellulose industry which bears on the pyroxylin- 
camphor compound best known as celluloid. I ooneede 
at the outset that the word “ celluloid,” the registered 
trade-mark, was ooined by one of the Hyatt brothers 
and that several books on the industry, all of them written 
by outsiders, asoribe the invention to Hyatt or the Hyatt 
brothers. Even Beilstein’s great handbook falls into this 
error. 

The first mention of camphor in conjunction with 
pyroxylin is contained in the British patont 1638 of 
July 26th, 1854, granted to James A. Cutting, of Boston, 
U.S.A., for photographio pictures. Cutting dissolved 
32 grains of camphor in a pint of collodion, already con¬ 
taining 80 grains of potassium iodide, and claims by this 
addition to increase the vigour and distinctiveness of 
delineation of the positive picture and particularly the 
half tints, also the beauty of the picture, by giving a 
fineness of deposit not heretofore attained by any other 
means. The very nature of his solvent prevented him 
from observing any solvent action on the pyroxylin 
due to the presence of camphor, and nobody will be 
rash enough to assert that this disclosure of Cutting 
constitutes the invention of the pyroxylin-camphor 
oompound. 

The next mention of camphor is in British patent 
“ Manufacture of Compounds of Pyroxylin” No. 1313, 
of May 11th, 1865, of Alexander Parkes, Birmingham, 
the one which is relied on to try to rob Spill of the credit 
due to him. Parkes mentions in this specification four 
solvents of low volatility, aniline, nitrobenzol, glacial 
aoetic acid, aid camphor, the latter only casually The 
three former are specifically enumerated in his olaim, 
but camphor is omitted, a point of significance to any one 
familiar with patent matters, especially in view of the faot 
that Parkes and Spill were associates. There is not a 
word in either this or any other of Parkes' patents that 
direots the joint use of absolute alcohol and camphor, 
as has been deduoed by some from the famous deoiaion 
(rendered August 21st, 1884) which held Spill’s U.S. 
patent of November 30th, 1869, invalid. In patent 1313, 
Parkes recommends, as he does elsewhere, absolute wood 
alcohol or what he oonceived to be such; and in his 
British patent No. 2675 of Ootober 28th, 1864, “ Pre¬ 
paring Compounds of Guncotton and other Substances,” 
he states that aloohol, treated in an analogous manner, 
may be substituted for wood aloohol. Now both these 
alcohols gelatinise pyroxylin, so the dissolving power 
of camphor was not disclosed. Spill, who was a keen 
observer, noted that it was possible to use moist pyroxylin, 
as may be gathered from several of his patents, and 
drew the conclusion that in certain combinations the 
employment of anhydrous alcohols was not essential. 
In his British patent 2666 of September 21st, 1867, 
“ Treating Xyloidine," he gives us the important solvent 
commercial grain alcohol mixed with benzoL Two 
years later, in British patent 8102 of Ootober 26th, 1869, 
and U.S. patent 97,454 of November 30th, 1869, he pub¬ 
lished his famous formula of a solution of camphor in 
commercial grain alcohol, and this formula and this 
disclosure are and have been the foundation of the oelluloid 
industry. Spill's process of gelatinising pyroxylins by 
means of tins solvent and masticating the pasty mass 

• See preceding, page 577. 


between rolls is and has been the process followed by 
celluloid manufacturers all over the world, Hyatt and 
his backers included, and not the visionary, inoperative 
process of U.S. patent 105,338 of July 12th, 1870, granted 
to John W. Hyatt, jun., and Isaiah 8. Hyatt. The 
patent oovering this alleged invention was several times 
re-issued, exalted to the state of a fetish, and made an 
instrument of the most oppressive patent litigation. 
Hyatt disclaims the use of aloohol, but in praotice cannot 
do without it. What his aotual knowledge was, is best 
evidenced by this quotation from the text of U.S. patent 
105,338 : “ The product is a solid about the consistency 
of Bole leather, which subsequently becomes as hard as 
horn or bone by the evaporation of the camphor. Before 
the camphor is evaporated the material is easily softened 
by heat, and may be moulded into any desirable form, 
whioh neither changes nor appreciably shrinks in harden¬ 
ing. We are aware that camphor made into a solution 
with alcohol or other solvents of camphor has been used 
in a liquid state as a solvent of xyloidine. Suoh use of 
camphor as a solvent of pyroxylin we disclaim.” 

In passing, I may remark that the step of the first claim 
“ Grinding pyroxylin into a pulp ” was published in 
British patent 2249 of September 15th, 1860, granted to 
Stephen Barnwell and Alexander Bollason. 

That Hyatt experienced groat difficulty in circumventing 
' Spill’s patents and in fact did not suooeed, does not 
! constitute him the inventor of the pyroxylin-oamphor 
compound which Spill first made, and whioh is made 
to-day by Spill’s original method. 

The decision that the stop taken by Spill was too short 
to entitle him to a patent may have appeared very obvious 
in 1884, especially to his rivals, but I am of tho opinion 
that it was a tremendous leap forward in 1869. But 
whichever way one may viow this decision, it does not 
establish that Hyatt was the invontor of celluloid, the 
material, not the trade-mark, nor that Hyatt’s process 
is the one used in tho industry. Rather the reverse; 
it says that anybody may use Spill’s process, Hyatt’s 
backers, the defendants in this Buit, included. 

Considering tho oxooptional opportunities which Prof. 
Chandler has enjoyed to acquaint himself with the real 
processes and the history of the cellulose industry, nothing 
could be less defensible than the use he tries to make 
of Spill’s British patent 1739, of May 11th, 1875. I 
append an extract from a circular of the Xylonite Com¬ 
pany Limited, bearing date of Maroh 31st, 1871, whioh 
shows better than anything else what had been accom¬ 
plished at that early date. 

“The Xylonite Company Limited.” 

“ Manufactory : Hackney Wiok, London, N.E.” 

“Mr. D. Spill, Manager.” 

“ Xylonite : a substitute for Ivory, Bone, Horn, Tortoise¬ 
shell, Hard Woods, Vulcanite, Papier MaoM, Marbles, 
Brass, and Veneers for Cabinet Work. It is also applied 
to Waterproofing Fabrics, Leather, Cloth, Book Binders’ 
Cloth, Card Cloth, Writing Tablets, Bagatelle Balls and 
Pianoforte Keys, Gear and Friotion Wheels, and Bearings 
for Machinery, Spinners' Bosses, Tubing; and as an 
Insulator and protector of Telegraph Wires. 

“ It may be embossed, turned, polished, and worked 
in the same manner as the substances above named; 
is not affected by chemicals or atmospherio changes, 
and is, therefore, valuable for shipment to hot climates. 

“ It is also applicable to Photographic purposes, viz., as 
windows for the Dark room, for which the material is 
ohemioally prepared so as to arrest the actinic rays of 
light. It can also be spread upon fabrics for the purpose 
of Field Tents, thus avoiding the use of coloured glass 
windows; and lastly, differently prepared, is a sub¬ 
stitute for glass plates for Negatives, it having the,advan¬ 
tages of being light, flexible, and durable, and perfectly 
structureless.” 

(Full instructions are given for surfacing and polishing 
sheet xylonite and for working and fixing handles.) 

Tons of Spill’s Xylonite were at this time imported into 
this country. Worden’s description (Nitro-oellulose 
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Industry, pp. 571, 572) of Spill’s work is incomplete; 
his criticism of Pukes' processes {ibid,, p. 568, footnote) 
does not tally with the toots. 

In regard to the dehydration of pyroxylin by means 
of aloohol, Ur. Hyatt labours under a misapprehension. 
This prooess is about as old as oollodion itself, and was 
first patented by Cutting in 1854. It was first employed 
in an industrial way by J. R. Franer, the late President 
of the Arlington Company (died in 1895), and when his 
Company was sued for infringement of the Hyatt aloohol 
dehydration patent, it took only one hearing to eause a 
discontinuance of the suit. 

The invention of celluloid has been discussed* before. 

I think I gave Mr. Hyatt due credit in the artiole which 
Prof. Chandler takes exception to, as I also did in 1895, 
when I said : “ In the United States, J. A. McClelland 
and John H. Hyatt were at work to utilise the valuable 
properties of soluble pyroxylin. But ani nvontion over¬ 
shadowing all the others in importance was made by 
Daniel Spill in 1869, when he first produoed a pyroxylin- 
camphor composition, plastic at about 75° C., by gela- 
ionizing pyroxylin by means of a solution of oamphor 
in commercial grain alcohoL As far as the ohemioal 
side is concerned, Daniel Spill must be hailed as the father 
of the celluloid industry, while to John W. Hyatt, at that 
tirao of Albany, N.Y., the greatest credit is due for devising 
suitable machinery for the intricate processes involved, 
for discerning the importance of pure materials, and for 
the porseverance which he exhibited under moBt a iverse 
conditions.” 

It would have beon much better to have the presenta¬ 
tion of the Perkin modal to Mr Hyatt based on the things 
which he accomplished, of which there are a good many. 

Discussion. 

Prof. C. F. ('handler said that Dr. Schiipphaus had 
laid considerable stress on the fact that he had had 
thirty years' experience in the celluloid industry. His 
(the speaker’s) familiarity with pyroxylin began about 
1851, when as a boy fourteen years of age, he had made 
explosive guncotton, whilst in 1857 he had made his own 
soluble pyroxylin and collodion for photographic purposes, 
and, during recent years, had had occasion to look up the 
history of pyroxylin plastics as expert in the Kodak film 
case which had been recently decided. Since that time he 
had acted as expert in several investigations involving 
pyroxylin, explosives, varnishes, etc., and in June, 1881, 
had testified in the suit of Daniel Spill against the Celluloid ' 
Manufacturing Company. But in forming an opinion 
on the subject under discussion, he did not rely on his own 
experience. The issue was a matter which must be 
settled by facts. His quotation from Thorpe's dictionary 
was verbatim as follows: “ The substance was first 
produoed by Daniel Spill, of Hackney, England, and 
came into oommeroe under the name Xylonite.” ” Spill’s 
method of converting the nitrocellulose has been followed 
for more than forty years.” A verbatim quotation of two 
entire sentences, can hardly be said to he “ mangled.” 
In the first edition of Thorpe’s Dictionary, the credit of 
first making celluloid is given to Hyatt. Further, Dr. 
Schiipphaus seemed to err in the use of the word oelluloid, 
by making it include plastios containing not only pyroxylin 
and oamphor but a variety of other substances suoh as 
animal and vegetable oils, gums, resins, etc., such as were 
mado by Parses prior to 1855 and later by his pupil, 
Spill, who became associated with Parked in 1864 in the 
Pafkfsone Co. They did not call their produot “ Cellu¬ 
loid, ’ and he had seen no evidence that led him to think 
that they had ever made oelluloid till after Hyatt made 
it, and a man who learned the process from Hyatt, later 
entered the servioe of SpilL 

The American conditions on which patents were granted 
wore quite different from those that prevailed in Fnglaiyi 
In the United States, a patent could only be issued to the 
firat and original inventor. If a man who was not the 
original inventor scoured a patent, it beoame null and 


, ° SchttPPhsus, this 1 1896 , 14, 667 ! 1907 , M, 688 . Joyer, J. 
Ind. Bag. Chem, 1 , 194 , 708 . ’ 


void when it was shown that he was not the inventor. 
In England it was quite different. On Maroh 23, 1876, 
Daniel Spill's Bill of Complaint against the Celluloid 
Manufacturing Co. was sworn to, and promptly filed in 
the Circuit Court of the United States. Spill oame over 
himself, employed the best patent lawyers, testified him¬ 
self, produoed many other witnesses, took testimony in 
London by Commission, and spent eight and a half years 
in vainly trying to prove that the Celluloid Co. had 
infringed his patents. The weakness of his oase was 
shown at the outset. With all his patents and those of 
Parkes, he' was only able to charge two infringements: 
the use of oamphor and alcohol solvent under patent 
97,454 of 1869, and the bloaobing of pyroxylin under 
patent 101,175 of 1870. The case was argued before 
Judge Blatchford, one of the most eminent United States 
judges, especially experienced in patent litigation. In 
his opinion given May 25, 1880, he decided that the 
defendant, the Celluloid Co., had failed to prove that 
Spill was not the first person to use camphor and aloohol 
to dissolve pyroxylin, or that he was not the first person 
to bleach pyroxylin. Ho declared both patents valid, 
and awarded to Spill recovery of profits and damages, 
to be ascertained by reference to a master, and a perpetual 
injunction. The injunction, however, had proved inopera¬ 
tive, for when the Celluloid Co. continued to manufacture 
and Spill's counsel made a motion to punish the Company 
for contempt, the Company showed that it had given up 
bleaching pyroxylin, and had substituted methyl aloohol 
for ethyl alcohol. The court had ruled that this was a 
valid defenco and that the Company was not in contempt, 
so they continued to manufacture. In the meantime, 
the plaintiffs had proceeded to prove damages and profits 
and the defendant Company put in further evidence 
in defence. On February 25, 1884, the Master had 
filed his report, stating that Spill’s lawyers had failed 
to furnish the necessary data to enable him to report 
any profits, nr to fix any damages. Spill’s lawyers claimed 
$276,667.66 on account of the aloohol camphor patent; 
$504,306.25 on the pyroxylin bleaching patent. The 
litigation was continued, more testimony was taken 
by both sides, and on August 21,1884, Judge Blatchford 
reversed his original decision against the Celluloid Co. 
He decided on the testimony and documents presented 
that Spill’s patent 97,454 was invalid as far as it claimed 
the use of camphor and aloohol as a solvent for pyroxylin, 
for the reason that this invention was made by Parkes. 
Further, he deoided that Spill’s patent 101,175 was invalid 
as far as it claimed bleaching pyroxylin, as that was not 
a patentable invention. 

He did not think that either Dr. Sehfipphaus or himself 
was competent to reverse the final deoision of Hon. Judge 
Blatchford, reaohed after many years of litigation in which 
Spill had every opportunity to prove his oase. He had 
certainly failed to prove that he invented oelluloid, or 
that Hyatt's company had appropriated anything that 
he had invented. 

Dr. R. C. Schiipphaus said in reply to Professor 
Chandler that he had been in six interference suits, and 
had been a witness and principal in more than a dozen 
patent suite. Of course, the fact that Spill was the 
inventor waajehown by his United States patent. He 
naturally could not sue anybody in the United States 
on a British patent. He had explained somewhat in 
detail the decision of Judge Blaohford in the suit of Spill 
against the Celluloid Company. It was not true, sa he 
had said before, that in any of Parkes’ patents oould be 
read instructions to use absolute aloohol and oamphor 
in conjunction. It could only be read into them. Spill, 
of course, did not claim the use of absolute alcohol and 
camphor, but he did claim the use of commercial grain 
aloohol and camphor, revealing for the first time the solvent 
properties of oamphor, and that was a tremendous advance. 
It was very easy for a Judge in 1884 to give-a deoision 
that the step was too short to entitle Spill to a patent. 
But in those days it was a tremendous step, and it was an 
invention, and he thought that it might be upheld. Of 
course, the fact that Judge Blaohford reversed himself 
[ was not a fit subject for disoussion in a technical sooiety. 
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Communication. 


AN EFFICIENT STIRRING APPARATUS. 

BY WILHELM GLUUD AND BICHARD KEMPF. 

(Contribution from the Davy-Faraday Laboratory , Royal 
Institution.) 

In oheraioal literature many suggestions are given for 
stirring apparatus which can be made by the worker himself 
from the simplest materials. Modern laboratory work, 
however, does not afford time for making apparatus : 
everything must be ready to hand and certain to work. 
Moreovor, no ready-made apparatus would stir under vary¬ 
ing conditions, such as under reflux, with exclusion of air, 
at high temperatures, etc. We had thus to make such an 
apparatus for ourselves. 

The main idea of the construction is to meet as many 
needs as possiblo with one apparatus. We therefore 
made a constriction in the vessel, so that the part below 
the oonstriotion held 500 c.c., in order to secure effective 
stirring of small quantities of liquid down to 150 o.c. 
The total oapacity of the flask is about 1500 c.c., and this 
volume of liquid can be easily worked. 

We had to avoid all rubber and oork Btoppers, so as to be 
able to use the apparatus for nitration and similar processes, 
a thing which, so far as we know, is not done by any pre¬ 
vious contrivance.* It was also necessary to make it 
possible to heat the whole arrangement in an oil- or water- 
bath, which, in spite of the strong glasB used in its con¬ 
struction, can be done without any risk, owing to the high 
efficiency of present-day glass manufacture. 



The apparatus also must easily be taken to pieces. 
This is done by loosening the screw above the driving-wheel. 
The inside .sorew is split, and, on sorewing down the nut 
on to it, oontaot is made between the metal and the stirring- 
rod. The pear-shaped vessel fused to the shaft of the 

* S. Fischer. Anl. sur Danteiluim organ. Prtoarate, 7 A all, 
1805, £3, Bex., 41 , 2882 (1908);Brttlfl. Ber., 37 / m (1904). 
Hesse. Ber., Jf, 1149 (1900), etc. 


stirring rod serves the purpose—by trapping the lower 
end of the ground stopper in a fluid seal—of effectively 
preventing contact between the vapours in the main flask 
and the metal parts of the apparatus. In order to make 
all parts of the apparatus detaonable, we had to arrange this 
pear-shaped vessel inside the main flask in which the 
reaotion takes place. 

The shape of the Btirrer (whioh reaches nearer to the 
bottom than is shown in the diagram) adapts it for stirring 
up precipitates and making oils into emulsions. 

The size of the hollow ground-stopper, which was neces¬ 
sitated by that of the stirrer, at first seemed somewhat 
dangerous, but nevertheless proved quite satisfactory. 
We chose this form of stirrer (whioh corresponds to 
the form used by Pieraerts (Chem. Zeit. 20,671 (1005)), and 
whioh is like that used in the mash-tubs of breweries) 
bocause those with movable armB,* used, for instance, 
by E. Fischer ( loc . eft.), often give trouble, especially 
when dealing with heavy liquids or thick precipitates. 

Working at ordinary temperatures, it iB sufficient to fill 
the pear-shaped vessel round tho stirrer with water, 
paraffin oil, or meroury (in the latter case only half full). 
There is no danger of these liquids coming over the edge. 
At higher temperatures, some of the reaction mixture 
will distil over into the pear -Bhaped jacket. If interaction 
with the moroury should take place, as, for instanoe, in 
nitration, it is better to use instead a liauid heavier than 
water or dilute nitric acid, suoh as nitrooenzene or brom- 
nauhthalene, etc., or, better still, to fill the jacket nearly 
full of water, then Bet up the whole apparatus, raise the 
stirrer a little, and, with a pipette, introduce a little 
paraffin oil into the space thuB loft between tho metalho 
connection attached to the stirrer and the connection 
in the neck of the hollow stopper. Tho oil collects in tho 
elongated joint of the grounu-Btopper, above the water, 
whioh may bo contaminated with acid constituents, and 
prevents these from coming into contact with the metal. 
Our experience BhowB that even in rapid rotation the 
oil always stays in its plaoc inside tho elongated part of the 
stopper, but it is neoessary to find out what quantity of 
paraffin is needed, as the different forces produce a stretch¬ 
ing of the oil-layer, which may cause oil to enter tho jacket 
itself. 

In cases where contamination by acid vapours may bo 
expected, the apparatus is very useful. When working in 
an atmosphere otnor than air, e.g. hydrogen, the dropping- 
funnel oan be replaced by a stopper fitted with inlet- and 
outlet-tubes, ana liquids oan be introduced through the 
condenser. For purposes of temperature measurement, 
tho apparatus is also fitted with an upright condenser into 
which a thermometer oan be inserted. 

The apparatus stands firm by reason of its own weight, 
one damp being sufficient, and even in rapid rotation the 
vibration is very slight. Steady rotation is best main¬ 
tained by means of a small electro-motor, and the speed 
is regulated by tightening or loosening the belt connecting 
the motor to the stirrer. 

Care should be taken to oil the joint of the stirrer and 
to grease the ground-stopper well. If grease must be 
avoided, graphite oan be used instead. (R. Kempf, 
J. Pr. Chem. (2), 78, 207 (1008).) 

After continued working at high temperature, it is 
advisable to loosen the stopper while the apparatus is still 
warm. We never experienced any difficulty in doing this, 
as the grinding is very carefully carried out. We kopt 
the apparatus working for days at 100°, being placed on 
a small porcelain support oovered with saoking in a vessel 
of boiling water. 

Among the numerous experiments for whioh this 
apparatus was suooessfully used, only the almost quan¬ 
titative oxidation of o-nitrotoluene to o-nitrobenzoic acid 
may be cited, whioh Ullmann (Ber. 36, 1707 1 (1003)) 
carried out in a specially constructed oopper kettle. 

The apparatus may be obtained from Gebr. Muenoke, 
Schumannstr. 2, Berlin, N.W. 


• Schulze, Ber., 19 , 2883 (1896); Htttdbaoh, Chem. Zeit., 31 , 584 
1907). Plaueln, Chem. Zeit., 37 , 691 (1918). 
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Journal and Patent Literature. 


Patent sraoincAnoNS m»y bo obtained by post by remitting as followi 
English. — 84. e«£h, teethe Comptroller ol the Patent 0»ce, W. Temple Franks, Ken., Southampton Buildings, Chancery Bane, 

United State*. —1#. eacli, to the Secretary of the Society. 

Freneh.—l it. 05 c. ^ " J " ..... 

Faria 

German .—1 mark each ( 


. eacn, to uie secretary or tne society. 

c. each, as follows; Patent* dated 1002 to 1007 inclusive, Bolin et Cle., 6«, Rne dee Francs Bourgeole, 
**• .»?■>,i.^ nt ‘i ro 'r‘ 1 w 8 Imprimerle Nationals, 87, Bue Vlellle du Temple, Parle. 

each (with lull particulars) to Kaiserlich Patontamt, Berlin, Germany. v 


L—GENERAL PLANT; MACHINERY. 

Paraffin motor; The -. Times Ena. Suppl., June 26, 

1914, 10, 48. 

Paraffin motors are suitable for poveis of from 20 to 
100 h.p. and have been constructed up to 180 h.p. The 
power obtained is about 10% leas than with petrol, and the 
consumption is 0-7 to 0-8 pint of paraffin (sp. gr. 0-82) per 
b.h.p.-hour. The normal speed varies from 500 to 800 
r.p.m. with the size of the motor, and tho motor can be 
run down to one-fourth the normal speed. Paraffin 
oarburettors, for running a petrol engine with paraffin, 
are not entirely satisfactory. In tho paraffin motor, the 
vaporiser is usually heated by the exhaust gases, and the 
engine is started on petrol or the vaporiser is heated up by 
a blast lamp. A lower compression is used than in petrol 
motors.—A. T. L. 


Mixing-machine; A new-. L. Wiokop. Z. angew. 

Chem., 1914, 27, 318—320. 

The stirring gear, working in a cylindrical vessel with a 
conical bottom, oonsists of a single paddle driven by a 
oentral vortical shaft. Tho paddle is shaped to act with 
oentrifugal force in producing a funnel-like depression in 
the contents of the vessel. Adjustable “ wave-breakers ” 
are fixed at suoh a height that the outer and upper parts 
of the revolving liquid are dashod towards tho oentre of the 
funnel. Thorough mixing of the oontents of the vessol 
is thus brought about very rapidly with low power con¬ 
sumption.—T. St. 

Patents. 

Mixing, washing, and screening materials; Apparatus for 

-. F. G. S. Prico, Glasgow. Eng. Pat. 12,191, 

May 26, 1913. 

Two drums, mounted end to end, on the same horizontal 
axis, and containing respectively a right-hand and a left- 
hand approximately spiral passage, one of whioh is fitted 
with blades, communicate by a oentral opening containing 
a jet and a screw devioe for conveying material from one 
drum to the other. Peripheral ports receive and eject the 
material when the drums are rotated. The apparatus may 
be made wholly or partly of perforated material. 

—O.E.M. 

Boilers or evaporators. C. B. Catt, Harrogate, Yorks- 
Eng. Pats. 13,188 and 18,597, June 6 and Aug. 15 
1913. 

The boiler is provided with vertioal heating tubes into 
which gaseous or liquid fuel and air are passed ; the fuel 
is burnt after impinging on fire-resisting granular material. 
The tubes are arranged in a oirole around the axis of the 
boiler where the liquid to be heated is admitted. The air 
and fuel pipes leading to the tubes are similarly arranged 
in coneentno oiroles and are connected with superposed 
air and fuel supply ohambers. The supply pipes to these 
oka tubers are steam-jaoketed.—A T. L. 

Evaporation and cooling of solutions or emulsions ; Appara¬ 
tus for the -. W. G. Schroder. Ger. Pat. 273,547, 

Deo. 6, 1912. ’ 

The inner surface of a rotating Jacketed drum serves aa 
the hasting or moling surfaoe. The drum is open at one 


end, but has a flange projecting inwards to retain the 
material. The solids which separate ate removed from 
the surface of the drum by an adjustable scraper and fall 
into a trough whenoe they are removed by a sorow oon- 
weyor driven by gearing from a spindle fixed to the dosed 
end of the drum.—A.S. 


Separators for treating inflammable or explosive materials ; 

Electrostatic -. J. Kraus, Braunschweig, Germany. 

Eng. Pat. 26,802, Nov. 21, 1913. Under Int. Conv., 
Oot. 27, 1913. 

The eleotrioally attracted partioles are carried away by a 
movable dieleotrio arranged between the material to be 
treated and the attracting surfaces, the latter being formed 
of a substance whioh is a partial conductor, suoh as wood, 
marble, or the like, or of a non-conduotor, suoh aa glass, 
parchment, or the like.—B. N. 


Centrifugal process of separation. J. Resines, Madrid. 

U.S. Pat. 1,097,561, May 19,1914 ; date of appl., May 10, 

1911. 

A centrifugal separator oomprisee a cylindrical vessel 
rotating upon a vertioal axis and having a number of 
horizontal ring-shaped baffles arranged in proximity to 
the cylindrical surface, bo that the liquid passing through 
tho separator is caused to flow alternately with and against 
the direction of the centrifugal force. The inner surface 
of the liquid in the separator is in contaot with the atmo¬ 
sphere.—H. H. 


JMstillation apparatus. E. Hart, Easton, Pa., Assignor to 
General Chemioal Co., New York. U.S. Pat. 1,096,888, 
May 19, 1914 ; date of appl., March 27,1911. 

At the top of the still is a horizontal tube from which a 
number of vertioal tubes, dosed at the lower end, project 
downwards into the still. The liquid (add) to be distilled 
is run into the lower ends of the vertical tubes through 
thistle funnels, the heads of whioh are contained within a 
supply trough arranged above the apparatus.—H. H. 


Crystallisation of salts and (he like from solutions by cooling ; 

Process for the -. E. Fromme. Ger. Pat. 272,683, 

July 13, 1912. 

The solution is forced through a cooling apparatus, under 
pressure, and with considerable velooity, whereby the 
orystals are prevented from adhering to the walls.—A. S. 


Filtering apparatus. A. Holken. Ger. Pat. 273,072, 
April 9, 1913. 

The apparatus consists of two drums rotating in opposite 
directions, eaoh composed of oompartments, filled with 
sand and oovered with filtering material. The material to 
be filtered is fed into the spaoe between the drums and is 
oarried forward and compressed between them. Means 
are provided whereby the compartments of the drum, aa 
they become oovered on them outer surface with the 
material, are put into communication with a suction 
devioe, in order to augment the capillary action of the 
sand and rapidly remove the liquid from the interetioes 
thereof.— A. 8. 
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IIa.—FUEL; GAS; MINERAL OILS AND I 

WAXES. 

Resina in Paleozoic •plants and in coals of high rank. D. 

White. U.S. Geol. Survey, Professional Paper 86 E. pp. 

66—83, plates ix—xiv. 

The supposed absence of resins from the coals of higher 
rank has led to the view that the coal-forming floras 
of the Carboniferous period, to which most bituminous 
and higher-rank coals belong, were destitute of resin¬ 
bearing plants, and that these coals have not at any time 
existed as peats. From a study of petrified fragments of 
Carboniferous plants, and from observations of Paleozoic 
coals (“ stone-coals ”), the author concludes that some 
of the Carboniferous coal-forming vegetation contained 
secretions of a resinous nature which became concentrated 
in the coals owing to dehydration and the more rapid 
decay of the other plant tissues. Lump or exudate 
resins as well as canal secretions were found in Paleozoic 
coals of low bituminous rank. The failure to detect their 
presence in coals of higher rank is considered to be due to the 
changes which the resins undergo during the transformation 
of the coal. These changes, as shown in coals of the 
Cretaceous and Tertiary periods (usually lignites or brown 
coals), are a darkening of the colour to a smoky brown, 
followed by blackening, cracking and shrinking of the 
lumps, which are later reduced to dark brownish^black 
spongy or granular residues and finally to a thin, fine, 
powdery black scale. The reduction of the resins coincides 
with rapid do-oxygenation of the coal, and occurs when the 
proportion of fixed carbon in the coal substanco is 60—65%. 
The qualities essential to the production of high-grade coke 
are developed at the same time.—A. T. L. 

Refractory materials [for gas retorts' ]. Report of Rofractory 

Materials Committee of the Institution of Gas Engineers. 

F. J. By water. J. Gas Lighting, 1914, 126, 899—901. 
Silica retorts. —These have recently been used in America 
with satisfactory results. The retorts were made from 
crushed panister quartz (96% SiO # ), with 2% milk of lime 
as binding medium. They woro of D-section, and 
were built up from bricks and tiles. The expansion on 
heating was 1/8 to 3/16 in. per foot, and was allowed 
for by making the joints either with thick paper or straw- 
board, which burned away leaving a thin carbon joint, 
or with oement consisting of mild aluminous clay, which 
shrank when heated. The mouthpiece ends of the retorts 
were made of solid moulded fireclay so as not to orack when 
cooled by the opening of the lid. The retorts wore used 
with various types of hydraulic discharging maohines. 
In some oases less oarbon was formed on the inside of the 
silica retorts and the surface became glazed, facilitating 
discharge by pushers. The life of the retorts was 3$ to 
4 years. The thermal conductivity was greater than with 
day retorts, the fuel consumption was less, and the output 
greater owing to the shorter period required for burning off 
the charge. 

Testing refractory materials under load. —The melting 
point of various clays used in the manufacture of 
firebrick and retort material was found to be 200°—320° C. 
lower when the clay was under pressures of 64 to 112 lb. 
per sq. in.—A. T. L. 

Coke-ovens ; Temperature distribution in -. O. Sim- 

mersbach. Stahl u. Eisen, 1914, 34, 954—958. 

The temperatures in a Hoppers oven were recorded every 
12 minutes by pyrometers placed at three points along 
the axis of the oven, 1 metre abovo the sole, and also at 
three corresponding points in the free space above the 
coal. The period of coking was 29 hours. The tempera¬ 
ture increased most rapidly, and was finally highest 
at the narrower oharging end. The temperatures in the 
gas space above the coke did not change m the same way 
as the temperatures within the mass of ooke at the corre¬ 
sponding points, but depended on the position of the gas- 
outlet. Samples of gas were taken every two hours. 
The proportion of oarbon dioxide decreased from 3*3 to 
1 % in 19 hours and then became nearly constant; benzene 


decreased from 1*8 % to zero in 17 hours; ethylene, fell 
from 4 to 0*3 and methane from 36*65 to 4*7% during’ the 
wholo period, whilst carbon monoxide increased from 
0*9 to 5*8 and hydrogen from 42*5 to 70%. The heating 
value decreased from 6402 to 2419 cals, per cb. m.—A. T.[L. 

Surface combustion; Flameless incandescent -* H. H. 

Gray. J. Gas Lighting, 1914, 126, 780-789. 

The author critioises the view that surface combustion 
consists in a catalytic action of the incandescent surface 
and that the oombustion takes place in molecular layers 
in contact with the surface. The Bize of a gas flame is 
reduced by increased aeration, and depends upon the time 
required for the gas and the oxygen to mix and burn. 
The absence of flame when a mixture of gas and air is 
brought into contact with an incandescent surface is 
therefore to be oxpected. The process occurring in the 
tubo of a Bonecourt boiler is considered to be a modified 
detonation in which the propagation of the combustion 
through the gaseous mixture is effected by the incandescent 
solid instead of by the adiabatic compression of a detona¬ 
tion wave. The Betting up of a detonation wave is pre¬ 
vented by the rapid flow oi gases in the opposite direction 
and by the baffling effect of the solid material.—A. T. L. 

Carburetting water-gas ; Thermal reactions in -. M, C. 

Whitaker and W. F. Rittman, J. Ind. Eng. Chem., 

1914, 6, 383—392, 472-479. 

The first portion of the paper comprises a comprehensive 
theoretical study of the manufacture of carburetted 
water-gas from the standpoint of mass action and thermo¬ 
dynamics, the effects of temperature, pressure and concen¬ 
tration on the equilibria boing considered. (See also Ritt¬ 
man, this J., 1914,626.) It is deduced from the theoretical 
considerations that to obtain a maximum yield of gaseouB 
illurninants by “ cracking ” petroleum, the process should 
be carried out at low pressure (to increase the yield of 
gaseous products) and in an atmosphero of ond products, 
such as hydrogen and methane (to prevent the decomposi¬ 
tion of hydrocarbons otherwise necessary to furnish the 
proportions of such end products required to maintain 
equilibrium). The equilibrium conditions in the manu¬ 
facture of “ blue ” water-gas have already been thoroughly 
investigated (Hahn, this J., 1903, 1038; Jiiptner, 1904, 
977 ; Allcut, 1911, 606 ; Neumann, 1913, 352), and in the 
present investigation only the “ oracking ” of the oil was 
studied experimentally. The oil used (400 c.c. in each 
experiment) was “ 160° (F.) water white oil” of sp. gr. 
0-7984 at 16® C., b.pt. 160°—290° C. The results of Borne 
of the tests approacning most nearly the desired object, t'.e., 
to increase the yield of illurninants by obtaining the largest 
yield of hydrocarbons and eliminating, as far as possible, 
carbon dioxide, water vapour, deposited carbon, and tar 
vapours, ore given in the following table :— 


Tomp. 

Pressure. 

Gas. 

Carbon. 

“ Tar.” 

Ulumin- 

ants 

In gas. 

C. 

atmos. 

litres. 

grins. 

C.C. 

% 

750 


146 

1 

153 

661 

850 

do. 

211 

3 

100 

52-9 

900 

do. 

234 

3 

60 

62-1 

950 

do. 

235 

12 

58 

46-0 


In further experiments in which the oil was cracked 
in an atmosphere of hydrogen, a considerable proportion of 
the added hydrogen was converted into hydrocarbons, 
the quantity and quality of the gas increased, and the 
quantities of tar ana deposited carbon decreased. (See also 
Hempel, this J., 1910, 261.)—A. 8. 

[Coal-gas ?] Purification of —— by heat. C. C. Carpenter. 
J. Gas Lighting, 1914,126, 928—938. (See Also this J. 
1913, 742.) 

Plant for passing purified coal-gas over finely divided 
nickel at 430° C. so as to oonvert oarbon bisulphide into 
hydrogen sulphide, whioh is then removed, has been 
installed capable of treating 15 million cb. ft. of gas per 
day. The plant oonsists of 6 units, eaoh comprising a 
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gas-produoor and oombustion chamber, two heating 
obamben containing vertical reaotion tubes packed with 
the oatalytic material, and two heat-interohangen lor 
preheating the gas to 400° C. The weight oi nickel used 
u 1321 lb., and the plant oonsumes <4 tone of ooke per 
day. The average quantity of sulphur in the gas was 
reauoed from 35-07 to 7-82 grains per 100 ob. ft. or by 
77-7%. The greatest reduction was from 63-78 to 10-34 
(83-8%), and the least, from 19-21 to 5-34 (72-2%). The 
quality of the gas was as follows -.— 



Before 

After 


treatment. 

treatment. 

Illuminating power (candles). 

14-7 

14-7 ■ 

Calorific power (gross B.Th.U.) .... 
Naphthalene (grains per 100 cb. ft.) 

590 

694-4 

5-54 

4-71 

Hydrocyanic acid ( „ „ ) 

Analysis (% by vol.):— 

Carbon dioxide . 

2219 

18-75 

1-44 

1-45 

Hydrocarbons . 

3-55 

3-63 

Oxygen . 

0-33 

0-06 

Carbon monoxide . 

8-16 

8-03 

Methane . 

26-85 

27-26 

Hydrogen . 

Nitrogen. 

6419 

5-48 

54-25 

5-32 


One of the retort houses was worked at low temperature 
so as to produce gas of average candle-power 20-54; after 
treatment the candle-power of this gas was 20-46. The 
capital cost of the plant was about £1500 per million ob. ft. 
per day and the working costs were 0-2B9d. per 1000 ob. ft., 
including repairs, maintenance, interest, and depreciation. 
Plant for treating 1) million ob. ft. of gas per day has been 
worked for 2 years. Tho wasting of the reaction tubes is 
very slight and the offioienoy of the catalyser is unim¬ 
paired.—A. T. L. 

Lighting gas; Removal of sulphur from -. G. Ander¬ 

son. J. Gasbelenoht., 1914, 57, 547—552, 569—575. 
Pose dry hydrogen sulphide was passed through a tube 
containing oither (a) ferrio oxide (96-4% Fo,0,), (b) ferric 
hydroxide (Fe,0, 66-5, H,0 17-4, impurities 16-1%), 
or (o) precipitated ferric hydroxide. The atomic propor¬ 
tion of sulphur absorbed when the material was saturated, 
as shown by the prosonoo of hydrogen sulphide in the 
issuing gas, was : (a) 0-48 and 1-06, (b) 0-85 and 0-97, and 
(c) 0-67 S for each atom of Fe. Further experiments 
showed an increased absorption of sulphur with increased 
subdivision of the oxide, and with decreased velocity of 
the current of gas. Dry ferrio oxide was as active as the 
hydroxide, but the aotivity oould be destroyed by heating. 
With moist hydrogen sulphide the atomic proportion of 
8 to Fe in the saturated material was less than with the 
dry gas :— (a) dry gas 0-83, moist gas, 0-76 j (b) dry gas, 
0*97, moist gas, 0-75 ; and (o), dry gas, 0-67, moist gas, 
0-63. With preoipitated ferrio hydroxide, the proportions 
were 0-55 with moist hydrogen sulphide containing 
ammonia, 0-59 with moist hydrogen sulphide free from 
ammonia, and 0-67 with dry hydrogen sulphide, and with 
more finely divided material, 1-29 with moist hydrogen 
sulphide containing ammonia, and 1-11 and 1-47 with dry 
hydrogen sulphide. With a dry mixture of hydrogen 
sulphide and ammonia, the proportions were 0-996 and 
1-073, oompared with 1-472 and 1-456 in similar experi¬ 
ments with pure dry hydrogen sulphide. The composition 
of the spent oxide was the same with pure and with ammo- 
niaoal hydrogen sulphide. From 15 to 38% of the sulphur 
could be extracted with carbon bisulphide and about 4% 
was present as iron disulphide. The atmospheric oxidation 
of the spent oxide at tne ordinary temperature gave free 
sulphur, and only traces of ferrous sulphate. The iron 
disulphide was not oxidised. In experiments with pre¬ 
cipitated ferric hydroxide and a purified lighting gas to 
wjuoh 0-3 to 1-85% by volume of hydrogen sulphide was 
added, the spent material contained a much lower atomio 
proportion of sulphur (0-56—0-19 8 for each atom of Fe), 
the proportion being higher with moist than with dry gas. 
In gas works, the author has used oxides obtained as by¬ 
products in working up oopper ores, and in making alum 
from bauxite. These materials when finely divided and 


used without sawdust will absorb 88—69% 8. The oxide 
should contain not more than 26% of moisture. The 
volume of gas purified per metrio ton at the fresh material 
varied from 188,900—141,730 ob. m., with velocities of 
the gas-ourrent varying from 8 to 10 mm. per sec., and 
with a revivified material tho volume varied from 163,000— 
93,270 ob. m. with velocities from 6-0—7-7 mm. per sec. 
The orude gas contained 0-7% (by vol.) H,8. Tar, 
oyanogen and ammonia were first removed from the gaa, 
and 2 to 4% of air added at the inlet to the oxide-purifiers. 
The proportions of free oxygen in the gas entering the first, 
second and third purifiers and in the gas leaving the third 
purifier wore 0-7—0-5,0-5—0-4,0-35—0-25, and 0-3—0-2% 
respectively. 

For the determination of sulphur in gas the author 
uses the Drehsohmidt apparatus; the rate of burning 
the gas should not exoeed 15' litres per hour. 
Oxidation of tho oombustion produots to sulphate is effected 
with hydrogen peroxide instead of bromine, and the 
Bulphur is determined by titrating the free acid. A deter¬ 
mination oan be made with half the quantity of gas 
required when tho sulphur is weighed as barium sulphate. 
Comparative results were:—by titration, (A) 41-22, (b) 
63-89, (o) 49-01, (d) 48-24, and by gravimetrio analysis 
(a) 41-69, (b) 53-38, (o) 50-8, (n) 47-87 grms. 8 per 100 
ob. m. of gas. 

In laboratory experiments, air containing carbon 
bisulphide was passed over hydrated iron oxide at 
various temperatures. The sulphur was partially re¬ 
moved, with formation of iron sulphide and carbon 
dioxide. At 90° C., the heat of the reaotion caused 
ignition of the gas. Purified lighting gas containing 49— 
57 grms. 8 per 100 ob. m. was passed over hydrated iron 
oxide at temperatures from 32°—87° C.; the proportion 
of sulphur removed varied from 7-6—46-0%, being greatest 
at 80° C. The proportion of sulphur removed was still 
greater at temperatures up to 250° C.—A. T. L. 

Gasoline ; Suitability of natural gas for making -. 

G. A. Burrell. Teohn. Paper 17. Dept, of the Interior, 

Bureau of Mines, U.8.A. Sopt., 1913, 17—23. 

Ik the state of Oklahoma alone the recoverable gasoline 
escaping as gas is estimated at 10% of the crude oil 
obtained. In many of the plants the natural gas is drawn 
from 50 or more wells 4 miles away under a reduoed pressure 
of 25 in. The gas is first compressed at 25 to 50 lb', per 
sq. in. and passed through oooling eoils sprayed with water. 
A small amount of liquid is thus obtained, and the residual 
gas is oompressed at 350 lb. per sq. in. and oooled as before. 
The yield is about 1J to 4 galls, of liquid per 1000 eb. ft. 
of gas, and the produots range from 0-676 to 0-582 
sp. gr. The latter constitute tne " wild ” produots and 
lose from 10 to 50% on exposure. The methods of testing 
the natural gas include determinations of the sp. gr, ana 
solubility in “olaroline” oil, kerosene, alcohol at olive 
oil, combustion analysis, and practical trials at the well¬ 
head with gasometer and compressor. Gases with density 
as low as 0-81 (air=l) and as nigh as 1-64 have been used, 
while natural gas with an absorption coefficient of only 
30 (in “ olaroline ” oil) is being oompressed. The absorp¬ 
tion testis made by shaking 100 c.o. of the gas with “ olaro¬ 
line ” oil or with 50 c.o. of alcohol. Few plants.deal with 
as little as 40,000 cb. ft. of gas daily, and the most suooeaa- 
ful use at least 125,000 cb. ft. Great variations in quantity 
and composition of the gas may be shown by adjoining 
wells. A pUnt costing (9000 to (10,000 (£1850 to £2055) 
will deal with 500,000 cb. ft. of gas per day, and oan be 
worked by two men. (See also this J., 1912, 630; 1913, 
999, 1096.)—C. A. M. 

Petroleum from Bioritsu, Formosa ,- A study of (he orude 

-. T. Katayama. J. Ind. Eng. Chem., 1914, 6, 

469—171. 

The most important oil deposit in Formosa is at Shukko- 
kosio, 7 miles south of Bioritsu. The orude oil is a dear, 
mobile, brownish liquid, which solidifies at 0° C. It has 
the sp. gr. 0-831 at 15° C. and yields the following fractions 
on distillation : below 100° C., 1-5% by voL ; 100°—125°, 
15-8 (sp. gr. 0-7770); 125°—150°, 21-8 (0-7980); 150°— 
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176°, 12-2 (0-8165); 176°—200°, 8-8 (0-8206); 800“—226°, 
7-8 (0-8380)! 225°—280°, 7-8 (0-8686); 260°—27#“, 7-6 
(0-8790); 276°—300“ 0., 4-3; residue, 13-2% by vol. 
(eolid at ordinary temperature). The keroeene fraction 
(160°—276° C.) after being refined by the usual method 
could not be used as a lamp oil owing to its very smoky 
Same. The smoky constituents appear to be aromatic 
hydrocarbons; they are soluble in acetio anhydride, are 
readily nitrated, ana have a higher sp. gr. than the non¬ 
smoky constituents. They can be removed by treating 
the ou with a sufficient quantity of concentrated sulphuric 
acid, especially on heating to 100° C. By treating the 
kerosene with 6% of sulphuric aoid for 6 hours at 100° C. 
an oil giving a non-smoky fiame was obtained, and 
the quality improved as the proportion of aoid was 
increased.—A. S. 

Paraffin i oax ; Separation oj - from petroleum oils by 

cold methods. M. A. Rakusin. Petroleum, 1914, 9, 
1374—1376. 

By eentrifuging petroleum oils at the ordinary tempera¬ 
ture the proportion of paraffin wax, asphaltic substances, 
etc., is reduced, as is indicated by the lowering of the 
solidification pt. (e.g., from 9° C. to 6° C.). This effect 
increases with the decrease in the temperature of ocntri- 
fuging. Thus at 6° C. the solid, pt. of the oil was reduced 
from 9° C. to 1° C. Carbonaceous substances (“ kohligen 
Subetamen ”) are also partially eliminated, as is shown bv 
the increase (about 30%) in the “ carbonisation constant” 
of the oil (see this J„ 1909, 614). The sp. gr. of the oil is 
reduced [e.g., from 0-8619 to 0-8649).—C. A. M. 

Naphthenic acids ; Experiments upon the. deodorisation 

of -. E. Schmitz. Les Matieres Grasses, 1914, 7, 

4118—4117. 

Hkxa- and hepta-naphthenic acids, prepared synthetically, 
had an odour similar to that of the technical produots, but 
by distillation at 260° C. (90 mm. pressure), the odour was 
considerably diminished though not eliminated. By 
treating the “ petroleum acids ” of the alkaline lyeB from 
the refining of lamp oils with dilute Bodium carbonate 
solution, “ salting out" the naphthenic soaps, liberating 
the naphthenic acids, and repeating the process several 
times, the final product had only a very faint odour. The 
oxygenated compounds insoluble in Bodium carbonate 
solution but solublo in potassium hydroxide solution were 
of a phenolic character, and had a dark colour, and an 
intense penetrating odour. They could be brought into 
solution in the naphthenic soap by adding a very small 
amount of sulphuric or hydrochloric aoid. They gave an 
intense bluish-green coloration with copper salts, and to 
their presence is attributed the well-known reaction of 
naphthenio acid with copper salts. This reaction, how¬ 
ever, is by no means characteristic, sinee copper oleate is 
also soluble in petroleum spirit. It is suggested that the 
“ oil,” which forms a layer beneath naphthenic soaps 
when “ salted out," should be used as a basis of green 
lacquers, for wood, etc. It forms about 1% of the erode 
“petroleum acids.” Hydrogenation in presence of a 
catalytic agent did not affect the odour or properties of 
crude naphthenic acids. Treatment with ozonised air for 
11 to 2 hours at 14-3° to 16-6° C. caused slight reduction in 
the odour and oolour, and increased the sp. gr. (e.g., from 
0-9622 to 0-9666). At 60° C. ozone caused slight bleaching, 
followed by Hie formation of a yellow preoipitate, whilst at 
160° C. it produced polymerisation changing the coIout 
of the acids to wine red, but not improving the odour. 
Treatment with ozone for a short time at a low tempera¬ 
ture would be useful, provided that the naphthenio acids 
had first been freed from the malodorous phenolio sub¬ 
stances by treatment with sodium carbonate or pre¬ 
liminary “ salting out ” as described.—C. A, M. 

Thermal phenomena in carbonisation. Boilings and Cobb. 

See IIb. 

Iodine value of linseed and petrolsum oils. Smith and 
Tuttle. See XII, 

Takas a lubricant. Tbalberg. Fee XII. 


Power [gas] from spent kuti. Barker. See XV. 
Patbhts. 

[Peat] Fuel; Production of -. T. 0. Pranks, London. 

Eng. Pat. 12,233, May 26, 1913. Under Int. Conv., 
Nov. 9, 1912. 

Combustible substanoes, such as ooke dust, which are 
mixed with peat to facilitate the escape of water under 
the press, are rendered impervious by impregnating them 
with solid or liquid organic substanoes.—O. E. M. 

Colce-ovens. N. Schuster, London. Eng. Pat. 29,494, 
Deo. 22, 1913. 

To avoid overheating the gas with whieh regenerative 
coke-ovens are fired, cold air is drawn through channels, 
parallel and adjacent to the gas passages, by connecting 
the channels with the uptake. The gas nozzles deliver 
into a chamber, with inclined walls, below the heating 
flues, and are thus protected from falling ddbris. The 
gas pressure is maintained at the inner ends of the gas 
passages by gradually diminishing their cross-sectional 
area and providing an intermediate auxiliary gas passage. 

—0. E. M. 

Coke-oven. F. W. Sperr, jun., Chicago, HI. U.8. Pat. 

1,097,196, May 19, 1914; date of AppL, Jan. 31, 1914. 
In a regenerative coke-oven, the fuel passages underneath 
the hosting flues are provided with valves to admit 
air for consuming carbon deposits therein, the arrange¬ 
ment being such that half the passages can be so treated 
while the other half are in use for heating the oven. 

—H.H. 

(las ; Charging or discharging retorts used in the manufacture 

of - Drakes Ltd. and A. Dobson, Halifax. Eng. 

Pat. 4108, Feb. 18, 1913. 

The vertical or inclined retort is closed below by two 
concentric Bemi-cylindrical drums, one fitting just inside 
the other, and both having toothed cutting edges. The 
drums ore rotated in opposite directions. When the 
drums are in one position the coke in the lower portion of 
the retort deseends into tho open side of the innor drum; 
the cutting edges of the drums then approach eaoh other 
and detach the coke in the drum from that in the retort. 

-J. L. F. 

Gas retorts; Drawing and charging -. H. Bird and G. 

Hayter, Hayes. Eng. Pal. 12,976, June 4, 1913. 
The coal is held in position in the retort by meqns of a 
suitable frame, carrying hinged plates, during the with¬ 
drawal of the scoop, the frame being subsequently with¬ 
drawn by independent mechanism. Tho ooke is removed 
by telesoopie channel irons severally fitted with rake and 
plate, which ride up on their hinges upon insertion into 
the retort, but engage with the coke upon withdrawal. 
Tho plate travels twice as fast as the rake, both being 
arranged to oomplete their working-stroke simultaneously. 


Vertical retorts for carbonising coal; Beating of —. 
A. M. Duokham, Ashtead. Eng. Pat. 12,338, May 27, 
1913. 

The air or air and gas are preheated by means of the heat 
of the ooke, by passing them through flues disposed around 
the lower part of the retort. In contact with these flues 
is a second set of flues through whioh the waste gases 
from the heating flues are passed in order further to 
augment the temperature of the air or gas.—J. L. P. 

! 

Gas and coke; Process for the immediate fractional recovery 
of the bye-products obtained in the production of illuminat¬ 
ing town -. J. Fischer, Vienna. Eng. Flat. 21,290, 

Sept. 20, 1913. 

The gases issuing from the retorts am passed in a thin 
stream through a series of vertical hollow plate c ond en s ers 
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maintained at various temperature* by the oiroulation of 
air aid water reapeotively. The air-cooled oondenaers 
an oooied by a single current of the cooling medium, which 
ia reduced in temperature when necessary in passing from 
one oondenaer to another by oiroulation through long 
pipea expoaed to the air.—H. H. 

Water-gas ; Apparatus for producing -. A. Choury, 

Nanterrc, France. Eng. Fat. 19,363, Aug. 27, 1913. 

Iw a generator in which the air-blast passes upwards and 
the steam-blast downwards through the fuel, the air and 
steam are preheated by passing through ooiled pipes 
arranged in an annular chamber between the generator 
walls and an outer casing.—A. T. L. 

Oat producers. A- Sahlin, Brussels. Eng. Pat. 27,888, 
Dec. 4, 1913. 

Tbs blast is distributed by a central stepped conical 
grate (shown in plan in the figure) oarried by a revolving 
water-sealed ash-pan and having annular orifices between 



the successive steps, d. The several steps, d, of the grate 
are triangular pyramidal frustums with convex sides, 
so proportioned that the smallest radius, OA, of the base 
of each frustum is equal to the extreme radius, OB, of 
the base of the next frustum above it, whereby the blast 
is distributed as an even sheet and the fuel receives a 
gentle undulatory and gyratory motion. The ash-pan 
also carries a cam-shaped soraper formed in two vertioal 
steps, a 1 , a*, a®, and o 1 , 5®, A®, above which is a vertical 
wall, 0, of the same shape, as the lowest section of the 
conical grate, which ensures the passage of the ashes into 
the pockets formed by the cam-shaped scrapers.—A. T. L. 

Qae producer. H. Poetter, Dusseldorf, Germany. U.8. 
Pat. 1,097,141, May 19, 1914; date of Appl., Nov. 28, 
1913. 

A pobtiox of the cylindrical wall of a gas producer is 
rotatable and carries a hollow stirrer which projects 
laterally into the distillation zone of the producer. As the 
stirrer rotates, it ia simultaneously osoillated in an upward 
and downward direotion by an eccentric. The stirrer is 
oooied by circulation of air therein.—H. H. 

Gas; Manufacture, of -. H. W. Benner, Bethlehem, 

Pa., Assignor to International Gas Development Co., 
New York. U.8. Pat. 1,097,613, May 19, 1914 ; date 
of Appl, Feb. 25, 1914. 

Tax coal it charged into vertioal retorts which have 
previously been heated to a temperature sufficiently high 
to initiate the distillation, and wator-gas is then passed 
through the charge from below in sufficient quantity to 
prevent the deposition of carbon from the distilling gases 
upon the walls of the retort. The water-gas is preferably 
produced by forcing steam through a lever of iewstisMs t 
coke introduced at the bottoTSf the tttorts before they 
are oharged with eoaL—H. H. 


Qas liquor; Proust for (he treatment of -. Berlin- 

Anhaltiaohe Masohinenbau-A.-G. Ger. Pats. 269,658, 
May 10, 1913, and 272,985, Oot. 22, 1913. 

(1). The gas liquor is first introduced into a vessel heated 
by the waste heat of the retort-furoaoe, whereby a portion 
of the volatile ammonia is expelled, and the remainder is 
then driven off by heating the liquor more strongly in a 
second vessel. The hot liquor from this seoond vessel 
serves to heat the acid bath in whioh the volatile ammonia 
is absorbed and then passes to the water-seal of the retort- 
furnace to be evaporated beneath the grate. (2) Tire 
evaporating vessels in which the liquor is nested strongly 
to drive on the last portions of the volatile ammonia are 
disposed in the masonry at the top of the retort-furnaoe. 


Ignition of gases ; Apparatus for determining Ike speed of 

- by measuring the inner cone of the flame. M. HofsAss. 

Ger. Pat. 272,705, Aug. 28, 1913. 

The gas is burnt in a Bunsen burner connected at its 
lower end with a pressure-gauge and a regulator for 
ensuring a constant pressure and at its upper end with a 
device whereby the height of the inner oone of the flame 
can bo measured or recorded photographically, lire 
supplies of gas and of air are so regulated that the 
inner flame has approximately the shape of a right oone, 
the surface of which is directly proportional to its height. 
The speed of ignition of the gas is equal to the quotient of 
the velocity at which the mixture of gas and primary air is 
supplied to the burner and the surface of toe inner oone 
of the flame. For example, under similar conditions the 
surface of the inner cone of a carbon monoxide flame is 
about six times that of the inner cone of a hydrogen flame, 
the speed of ignition of hydrogen being six times greater 
than that of carbon monoxide.—A. 8. 

Oils; Treatment of - for cracking, particularly for 

the manufacture of liquid combustibles. C. E, 0. Luck, 
Dartford, Kent. Eng. Pat. 12,059, May 23, 1913. 
Liquid fuel for internal-combustion engines is made by 
fractionally distilling a mixture of petroleum (sp. gr. not 
exceeding 0-805), benzene, a gum resin or a resin and 
picric acid. For example, 12 galls, of 90% benzene are 
mixed with 84 galls, of petroleum and a solution of 5 lb. of 
rosin in 14 galls, of 90% benzene. A solution of 5 lb. of 
piorio aoid in 2} galls, of 90% benzene is stirred in and the 
mixture distilled. The distillate passing over between 
125° and 205° C., forming about 75—80% of the original 
volume, is collected, and any further distillate is added 
to the original mixture.—A. T. L. 

Combustible mixtures for internal-combustion engines. 

G. E. Heyl London. Eng. Pat. 18,417, Aug. 13,1913. 
Rich gases such as acetylene, ooal gas, etc., an diluted 
with air sufficiently to preclude ignition, and free hydrogen 
is added in sufficient quantity to propagate ignition through 
the mixture in the manner described in Eng. Pat. 4570 of 
1913 (this J„ 1913, 903).—A. T. L. 

Process for obtaining sulphur by the interaction of sulphur 
dioxide and hydrogen sulphide. Ger. Pat. 272,474. Set 
VII. 

Qas analysis apparatus. Eng. Pat. 17,67ft Sec XXIII. 


IlB.-DESTRUCnVK DISTIUsATIOR; 
HEATING; LIGHTING. 

Carbonisation; Thermal phenomena ia-. H. Hollings 

and J.W. Cobb. 3. Gas Lighting, 1914,126, 917—924. 
BmrMiHOtrs coals, anthracites, oannel coal, cellulose and 
dehydrated cellulose were heated under the same condi¬ 
tions as s sample of eoke, and the temperature compared 
with that of the coke in order to de term ine whan heat waa 
being absorbed or evolved by the dsnomposition of the eoal 
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or oeQttloae. In all oases, distillation commenoed at 
2fiO°C., and op to 1100° C. various exothermic and 
endothermic stages of the distillation were observed. 
The total quantity of heat evolved or absorbed on balanoe 
was very small. With ooal there was no sudden decompo¬ 
sition at a definite temperature such as ooours with 
oellulose. In a typioal experiment with bituminous ooal 
containing 40-2% of volatile matter, ondothermio 
reactions predominated up to 410° C., exothermio from 
410° to 470° 0., and endothermic from 470° to 810° C. 
The exothermio stage above 610° C. was always very 
marked, and was interrupted between 750° and 800° C. 
Exothermio reactions probably oontinue to a higher tem¬ 
perature. The evolution of heat above 810° C. was 
probably due to reactions in whioh mothane was produood, 
these reactions being succeeded at 760° C. by others in 
whioh large quantities of hydrogen wore formed.—A. T. L. 


Coal-ms and petrol [air-] gas [for lighting]: a comparison. 

E. Scott-Sneil. J. Gas Lighting, 1914, 126, 708—710. 

(See also this J., 1913,128.) 

Fob equal amounts of heat of combustion, petrol air-gas 
with petrol at Is. lOd. per gall, costa four times as much 
as coal-gas at 2s. 2d. per 1000 eb. ft. When used in 
inoandesoenoe burners for lighting, taking into aooount 
the lower density and the smaller proportion of added air 
in the case of petrol air-gas the author calculates that 
coal gas must be supplied to the burner-nozzle at a pressure 
10-3 times as great as for petrol air-gas in order to form 
a completely combustible mixture moving with the same 
velooity. Honoe low-pressure petrol air-gas, at say 2 ins. 
water oolumn, produces a lighting effect similar to that of 
high-pressure ooal-gas at about 20 ins. water column. 
Light petrol has been found to give 9350 candle-power-hours 
per gall., and assuming a lower efficiency than this, the 
cost is calculated at 2-6d. per 1000 candle-power-hours, 
with petrol at Is. lOd. per gall. On this basis, petrol-air 
gas oannot oompete with ooal-gas in towns; it is, however, 
much cheaper than aoetylene lighting, estimated to cost 
6-7d. for 1000 oandle-power-hours.—A. T. L. 


Electrodes: Light from unconsumed -. A. Vosmaer. 

Met. and Chem. Eng., 1914, 12, 377—379. 

Ir tho discharge from a Ruhmkorff induction coil equipped 
with a modern Wagner hammer bo made to pass betweon 
2 nickel wires about 2 mm. apart, the ends will bum and 
form globules. If now the distanco is increased to 3—4 
mm., the wires will go on glowing without further adjust¬ 
ment. No oxidation or vaporisation takes plaoe, as the 
distance between the wires remains the same, and speotro- 
soopie examination shows a continuous speotrum without 
lines. Platinum wires melt rapidly under the same 
conditions. If a ooppor wire is substituted for one of the 
niokel wires, the nickel electrode glows while the copper 
electrode remains dark.—W. K. 8. 


Combustion of combustible matures, furnaces or other 
healing apparatus. C. D. MoCourt and Boneoourt 
Surface Combustion Limited, London. Eng. Pats. 
11,958 and 11,957, May 22. 1913. 

The apparatus described in Eng. Pats. 25,808 and 29,430 
of 1909 (this J., 1910, 1448) is provided with a chamber 
in whioh the sprayed liquid fuel, or gas, is mixed with air 
and partially burnt, before reaohing the region of surface 
oombustion.—O. E. M. 

Heating or cooling fluids: Apparatus for -. H. B. 

Watson and T. C. Billetop, Newoastle-on-Tyne. Eng. 
Pat. 19,970, Sept. 4, 1913. 

The apparatus of surface-condenser type described in 
Eng. Pat. 7023 of 1911 is made more efficient by providing 
diaphragms to promote the circulation of the coding 
water round the tubes and of the liquid to be oooled 
within them, by making the ends of the tubes bell-mouthed, 
and by leading the hot liquid in at the top and the coded 
liquid out at the bottom, to assist in maintaining its flow. 

—O. E. M. 

Incandescent body for electric glow lamps, and process 
for the manufacture of such bodies. A. Just, Budapest, 
Hungary. Eng. Pat. 8958, April 16,1913. Under Int. 
Conv., April 18, 1912. 

Filaments are made from a micro-crystalline solid solution 
in tungsten of 01 to 3'0% Cr, V, Mo, Th, Ti, Mn, Bi, U 
or r /.T. Such solutions are made by melting the metals 
together in vacuo in an electric furnace with tungsten 
oloetrodes, or by compressing tho powdered metals into 
the form of a rod and passing an olootric ourrent through 
the rod. Tho hot metal is chilled by immersion in oil or 
water, and finally tempered by heating to 1200° C. and 
allowing to eool slowly, rolled or hammered, and drawn 
into tho required form.—A. T. L. 

Arc-light carbons. H. Ayrton, London. Eng. Pats 
22,319, Oct. 3, 1913, and 7792, Maroh 27, 1914. 

The negative carbon is coated with a thin film of copper 
or othor material less combustible than carbon. The 
oopper is volatilised to a distance from tho are depending 
on the thickness of the coating, and the thickness is 
therefore determined so as to give a carbon tip tapered 
to such a length as ensures a steady are, and a rate of 
burning equal to that of the positive carbon. The negative 
carbon is made hollow but closed at the outer end, the 
holo being of such size that the arc completely surrounds 
it. There may bo a oentral penoil of oarbon within the 
holo. For an open direct-current arc using a ourrent of 
85 amperes with a oored positive oarbon, tho negative 
oarbon is made 12 mm. diam. with a hole 2 mm. diam. 
and a coating 0-04 mm. in thiokness. The oross-seotion 
of the negative oarbon is less than half that of the ordinary 
oarbon, and the arc throws less shadow.—A. T. L. 


Patents. 

Distillation of wood, soft coal, lignite, peat and shale, ayd 
utilisation of the products of the distillation for creosoting 
timber and for other purposes. D. de Nagy, London. 
Eng. Pat. 12,427, May 28,1913. 

The wood or other material is stacked upon a oiroular 
platform beneath whioh are a number of ohambers, 
separated by radial walls, oommunioating with a oentral 
chimney. The wood, etc., is oovered in with cardboard 
saturated with soluble glass, and with an outer layer of 
earth, in which suitable holes are made to maintain 
oombustion. The mass is ignited in the interior, and the 
distillation products pass downwards through gratings 
into the chambers beneath the platform, and thence to 
the ehimney, the draught being regulated by a damper. 
The condensed portions of the distillate are run off from 
the chambers. Two or four of the ohambers are fitted 
with air-tight iron linings and Connected with oompreesoni 
so that wood can be oreosoted in them with the fresh 
products of distillation.—A. T.L. 


White light resembling normal daylight i Production of —-. 
P. Grosheintz, Basel, Switzerland. Eng. Pat. 28,117, 
Nov. 14, 1913. Under Int. Conv., Nov. 18, 1912. 

The light is produced by surrounding an inoandesoenoe 
electrio lamp or other source of light radiating an excess 
of reddish-yellow rays with an envelope consisting sololy 
of cobalt blue glass of the requisite tint and intensity. 


m.—TAR AND TAR PRODUCTS. 

Trinitrotoluene; Waste product from the nianufacturc of 

-. E. Molinari and M. Giua. Z. gee. Sohieas- und 

Sprengstoffw., 1914, 9, 239. 

The heavy duty on spirit in Italy renders it impossible 
to make trinitrotoluene from the residues obtained in the 
manufacture of dinitrotoluene for dyes, as is done in 
Germany. A dinitrotoluene must be prepared of sufficient 
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purity to yield on nitration a trinitrotoluene melting at 
■80° C. without purifioation. Tho orango-red oily* liquid 
removod by the centrifugal from crude dinitrotolueno 
intended tar further nitration was investigated. A 
series of fractional distillations and crystallisations showed 
it to contain m- and p-nitrotoluone, 1.2.4-dinitrotolueno, 
constituting 20% of the oil, 1.2.5-, 1.2.6-, and 1.3.4- 
dinitrotoluone, 1.2.3.5- or 1.2.3.0-trinitrotoluene (a new 
isomorido), 1.2.4.0-trinitrotoluene and a crystalline sub¬ 
stance probably consisting of nitroxylones.—O. E. M. 


With the exception of tho cumaranonc derivatives the 
new dyestuffs give vats with hydrosulphite and dye in the 
usual way. A displacement of tho conjugated double 
linkages is probable, e.g ., 

/ 00 \ /CO. 

c * h < nh > ,ch - oh, < nh > c ‘ h ‘- 


.CfOH), .uiunj. 

C-’.H/ >(\('H: CUC^ >C 0 H, 


f’(OH). 


NH 


-NH 


A itro-com po u ml a ; Invest igu Hons on -. 7. Mutual 

solubility of some nilrotoluenes in the solid stale. M. Giua. 
Her., 1914, 47, 1718—1723. 

The fluidity of the oil obtained as a by-product in tho 
preparation of l.2.4-dinitrotoluonc is evidently duo to the 
mutual solubilities of tho isomorides present. Four 
•systems were studied : p-nitrotoluono and J.2.4-dinitro- 
toluene, 1.2.6- and 1.2.4-dinitrotolueno, 1.2.4-dinitro- 
Aolueno and 1.2.4.6-trinitrotoluene. In all eases tho 
melting-point curves had a horizontal portion indicating 
the formation of a compound, which contained in general 
3 nioia. of the lowor to 2 of the higher nitro-compound, 
and was completely dissociated in the liquid state. Those 
com{ m> un<ls form so slowly that tho motastablo region 
could be investigated, so that in all cases but tho last the 
oxisfcence of a metastable eutectic point could be demon¬ 
strated.—0. E. M. 


Tho now lonco compounds are coloured intensely orange- 
yellow to orange-red like the analogous dihydroxydithio- 
naphtheno-ketone 


OOH C-OH 



whence it would appoar that the .011: OK. and tho .00. 
group have the same tinctorial offoct. The now dyestuffs 
from phthalic and tereplithalic aldehydes give oolourloss 
vats which oxidiso first to a blue and then to the original 
orange-red. This suggests an intermediate quinonoid 
reduction phase, 

MO\\) x ^C(OHk 

>0.011: 0 8 H 4 : CH.Cf >C 6 H 4 , 

x s—/ \-8 / 


Patent. 


giving finally, 


J*itch filler. A. Michel, jun. Gor. Pat. 273,664, Sept. 25, 
1913. 

The apparatus comprises a steam-jacketed vessel divided 
into three superposed compartments. The crude pitch 
is melted in tho top compartment, and flowc through a 
sieve into the middle compartment, in which is tho filter 
proper, consisting of three vertical concentric gauzo 
‘Cylinders, the innermost one having the finest mesh. 
From the intorior of the filter, the pitch passes through 
a valve, operated from outside, into the bottom compart¬ 
ment, from which it is drawn off.—A. 8. 


IV. COLOURING MATTERS AND DYES. 


iniUgoid dt/etilufft. P. Friodliindor and F. Risse. Bor 
19H, 47, 1919—1929. 

IlynSTUFFs of tho indigo type but with tho group 
• CH.CH : introduced botwoon tho two symmetrical 
halvos of tho mulocuie show only insignificant differences 
in shade from tho parent substances. Thus the dyestuff, 
/GO x .CO . 

>C : CH.CH : C( Nc,H 4 , which is obtained 
X NH' NN1K 


■from indoxyl and glyoxal, hardly differs from indigo. 
Analogous products have been prepared from hydroxythio- 
naphthene and glyoxal and from cumaranone antt glyoxal. 
Just as an extra C.H, residue is introduood above, so by 
the uso of maleio aldehyde the residue : CH.CH : CH.CH : 
can bo introduood into known typos of dyestuffs. In a 
•simitar manner phthalio aldehyde gives dyestuffs of the type 



OH CH 


and torephthalic aldehyde analogous products. In genera 

.U1B nntiAn nflnni. -I_..i.J J_11. |P_1_ 


in this manner in the indigo series has the effect of displao 
ing the shade of the dyestuff towards the violet end of fch< 
Spectrum, instead of the expected deepening of the shade 


/C(OHk yC(OH)v 

CoW< s >C.CH Jl .C,H l .CH r C^_ )C 6 H 4 . 

—J. B. 

Anthanthrone. I. L. Kalb. Bor., 1914, 47, 1724—1730. 
1 *r*O inaphtiiyl-8-8’- and 2-2'-dicarboxylic acids, on 
treatment with acid condensing agents such as sulphuric 
acid, chlorosulphonic acid, or aluminium chloride, both 
yield the same new quinone called “ anthanthrone.” 
Fusion of the carboxylic acids with alkali yields the quinone 
together with a hydroxy-dorivative. Anthanthrone is a 
characteristic, orange coloured, vat dyestuff, soluble in 
aniline, vory slightly soluble in ether, acetic acid, alcohol 
and benzene, giving pufh yellow coloured solutions, and 
crystallises from nitrobenzene in orango coloured flat 
nj»ears melting above 300° (J. It dyes cotton orange 
yellow shades of excellent fastness to alkalis and oxidising 
agents.—G. H. F. 


Azine, azoxine and thinzine dyestuffs ; The constitution and 

colour of -. Quinone-imide dyestuffs. III. F. 

Kehrmann, E. Havas and E. Grandmougin. $er., 
1914, 47, 1881—1903. 

The absorption in tho visible and invisible portions of 
the spectrum of a largo number of dyestuffs of tho above 
groups has hoen aotorminod. The tinctorial effects 
observed with a series of Balts of tho dyostuffs, with increas¬ 
ing concentration of acid in the solution, agree with the 
theories as to the constitution of such salts previously 
advanced by tho authors. (See this J., 1913, 783, 973, 
1001.)—J. B. 


Phenols and phenol ethers ; Combination of —- with 
diazo-compounds. K. H. Meyer, A. Irschiok and H. 
Schlosser. Ber., 1914, 47, 1741—1755. 

From a study of the ease with which various dlazo- 
com pounds combine with phenols and their ethers, it is 
Bhown that combination takes place most readily tho 
more “ negative ” are the substituted groups in the diazo- 
compound. Thus the diazo-salt of op-dinitroaniline 
com Dines instantaneously in aoetic acid solution with 
resorcinol and naphthol ethers, while diazo-benzene does 
not oombine therewith. If the negative group is in the 
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phenol other, as in p-nitroanisol, naphthol-ethersulphonio 
acid or carboxylic acid, or p-nitronaphthol-othylether, j 
combination ia hindered, taking place only very slowly 
or not at all. The following compounds are arranged in 
the order of tho facility with which they combine: 
phloroglucinol, a-naphthol, resorcinol, jS-naphthol, pyro- 
catechol, phenol, quinol, o-nitrophenol. This order 
applies also to their respoetivo ethers. In combining 
ethers tho alkylated hydroxy-axo-dorivative may be 
formed, or the free hydroxyaxo-derivativo or a mixture 
of the two. This is 'explained by tho direct addition 
of the diaxonium salt at the double linkages sindlar to 
hromination and nitration and to tho action of alkyl 
iodides on phenols. A fact against tho addition theory 
is that phenols substituted in the ortho or para position , 
contain no labile hydrogen atom, but the authors find 
that phenol others substituted in the ortho and para > 
positions do combine with dinio-compounds, for example, 
p methylanthranolmethylether combines with tho diazo 
hvdrato of p-nitranilino yielding only nitrobenzonoazo- 
aiithranol, and this is explained by tho following scheme :— 


V.—FIBRES ; TEXTILES; CELLULOSE; 
PAPER. 

Hedychium pulp ; Influence of the addition of - to 

chemical and mechanical wood pulju upon the physical 
qualities of paper produced therefrom. 0. Beadle and 
H. P. Stevens. Uhcm. News, 11114, 109. 280—281. 
(See also this J., 11114, 308 ) 

With chemical wood pulp, 10% of Hedychium is sufficient 
to produce self-sizing properties, whereas with mechanical 
wood pulp at least 150% is reouired ; a mixture of Hedy¬ 
chium with about 4(1% of clay also showed self-sizing 
qualities. With the //rr/yefiiwm-mechanical pulp mixtures, 
there ia no evidence of diminution in the bursting strain 
of the, paper, with decrease in IIe.dyrh.ium, until the com¬ 
position is between 00 to 70% of Hedychium, but, from 
this point tho bursting strain diminishes, and the pure 
mechanical pulp paper has leas than half the bursting 
strain of the pure Hedychium. With the Hedychium- 
chemica! pulp mixtures, from pure Hedychium up to. 


on I, OH 

,c 

<:,H/ " t H, + -*• 

ni 3 n i.Nft 


0(‘H 3v oh 
c / 

<yi.< 

oh/ \N:N-R 


o 

o.h/N’.h. + oh 3 oh 
oh/ ^NiN-OJI.-NO; 


In RupjKirl of the. addition theory tho authors find that 
unsaturated hydrocarbons give compounds with diazonium 
Halts.—(i. H. F. 


Selenazine dyestuff*. H. Hauer. Ber., 1914, 47, 

1 K7.‘{— 1881. 

I.S-Dinithohelknazine is obtained by condensing pieryl 
chloride with o-aminoselenophenol and closing the ring 
with loss of a mol. of nitrous acid by boiling in alcoholic 
alkaline solution. Further nitration of this substance 
gives UMi-trinitro selonazine. Reduction of the nitro¬ 
compounds and oxidation with ferric chloride gives 
1 ,3-d iamino- and 1 ,3.6-t riamino- plienazselenonium 

chlorides. The former gives a brown-green, the latter 
& violet solution in water. On tannin-mordanted cotton 
tho triamino dyestuff gives a bluer shade than the corres¬ 
ponding thiuzine. The solcnazines show the same 
behaviour towards trypanosomes as the oxazines and 
thiazinos.—J. B. 


Tri-i ndylmrtha nr dfirst itffs. IV. A. HI linger and C. 

Flamand. Z. physiol, (’hem., 1914,91,1 5— 20. 

The dyestuff obtained by the authors by boiling ^-indole- 
aldehyde with acid (this .1., 1909, 1120) and described aB 
a tri-indylmethane derivative has been subsequently 
stated to be a methylindylmothyhndolidenmothanc 
derivative by Kbnig (Z. angew. Chem., 22, 1907 ; .J. prakt. 
('horn., [2], 84, 194), who obtained it by acting on methyl- 
indole-aldehyde with acid and also by acting on 2 mols. of 
mothyhndole with one mol. of orthoformic osier and the 
calculated quantity of concentrated acid. Scholtz (Ber., 
1913, 48 , 2138, 2539) has come to the same conclusion aB 
Komg, preparing the dyestuff from methylindole and 
formic acid. By heating the aldehyde with dilute acid 
or by a modification of JScholtz’s method the authors have 
obtained a dyestuff (dimethylindylmothylindohden- 
methane) which is closely related to the leuco compound 
of tnmethylindyImethane. Further a tri-indylmethane 
derivative has now been prepared from indole-aldchydo 
and B a - ehloro -Prmethylindole, which gives yellowish red 
salts and a yellow colour-base. There is a possibility here 
of the splitting-off of a mol. of chloromothylindole with 
the formation of a dyestuff of the indyiindolidenmethano 
group, but the analysis agrees closely with the figures for 
a tri-indylmethane. It iB not unlikely that the constitution 
of the product is largely influenced by the conditions of 
reaction, e.g. concentration of acid, bo that tho different 
investigators have boon dealing with mixtures of dyestuffs 
of varying composition.—J. B. 


mixtures containing 50% of chemical pulp there is a 
gradual increase in the bursting strain, and from this 
|H»nt to the pure chemical wood pulp paper there is 
a corresponding gradual decrease. —B. N. 

Uses of collodion in bather finishing. Higgins. See XV. 

Patents. 

Cellulose esters of organic acids; Manufacture of -. 

Act.-ties, fur Anihnfabrik., Treptow, Germany. Eng. 
Pat. 1150, dan. 15, 1914. Under lilt. Uonv., dan. 14, 
1913. Addition to Eng. Pat. 10.700, May 0, 1912 
(this d., 1913, 482). 

Cellulose derivatives, made by the action of more or 
less concentrated nitric arid on cellulose, are treated by 
the usual methods of esterification for producing cellulose 
esters. —B. N. 

[FfVfw] Threads, films and the like ; Manufacture of -. 

F. Steimmig, Hanover, Germany. Eng. Pat. 5238, 
Feb. 28, 1914. 

The viscose is squirted into a warm highly-concentrated 
solution of a neutral salt containing a small jiercentage of 
a soluble ammonium salt, and the thread is then exposed 
to the air for some time (see also Eng. Pat. 11,104 of 1913 ; 
this J., 1913, 1153).—B. N. 

Pa per-pulp ; Production of -. The Watford Engineer¬ 

ing Works, Ltd., and d. Paramor, Watford. Eng. Pats. 
19,427 and 24,930, Aug. 27, and Nov. 1, 1913. 

The machine comprises a steeping chamber and a cylin¬ 
drical pulping-barrel, traversed by a rotating shaft carrying 
beating arms. Tho latter, within the steeping chamber, 
are carried upon a hollow shaft mounted upon the rotating 
shaft, with means whereby the relative speeds of the two 
may be varied to suit particular conditions of working. 
A stirrer shaft, provided with arms or projections, is also 
arranged in the lower part of the steeping chamber, and 
the portion of the pulping-barrel adjacent to the steeping 
chamber is of a ammeter greater than the remainder. 

—B. N. 

i 

Paper ; Drying and surface finishing of -. C. E. Pope, 

Holyoke, Mass., U.S.A. ' Eng. Pat. 2847, Feb. 3, 1914. 
Hollow rotating drying drums are arranged in two tiers, 
each provided with an endless apron to guide the web of 
paper round the drums, and with pressure rolls which 
bear directly upon the aprons and press the web of paper 
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against the drums. Tho pressure may be varied by 
rotatable adjustable cams, which press against the bars 
carrying the pressure rolls. The guide rolls, for tho 
looped portions of the aprons, are so set with respect to 
the two tiers of rolls, as to shorten the gaps which the end 
of the paper must traverse in passing from a lower to an 
advanced upper drum in starting after a break. The 
paper is thus gradually dried and finished, which gives it 
a suitable printing surface without subsequent calendering. 

— B.N. 

Manufacture of products [alginates] from seaweed, and 
treatment of ]taper, textiles , etc., with such products. 
Eng. Pat. 1H,777. See VI. 


VI.-BLEACHING; DYEING; PRINTING; 
FINISHING. 

Wool; The action of solutions of Glauber's salt on -. M. 

Fort. J. Soc. Dyers ami Col., 1914, 30, 228—231. 

A reply to Hens and Barraclough (this J., 1914, 479). It 
is shown that exact tintometrie determination of the 
strength of the dyeings obtained by Her/, and Barraclough 
confirm the author's conclusions that the effect of sodium 
sulphate in dyeing acid dyestuffs from a neutral hath 
is to increase the amount of dyestuff taken up. The 
author adheres to h:s opinion that the injury to the lustre of 
wool in dyeing in the Glauber's salt bath is caused by loss 
of wool substance from the fibre due to a reaction between 
the salt and the wool.— J. B. 

Wool; Sorption [absorption and adsorption J of some acids 

and non-electroh/tes by -. A. Dictl. Kolloid-Zeits., 

1914, 14, 319—321. 

Von Georgievich (this .1., 1914, 2/51 ) has shown that 
in the sorption of acids by wool, the value of the exponent x 
in Boedeeker's distribution formula, which may be taken as 
a measure of the amount of adsorption, varies in the same 
way as the strength of the acids. Walker and Apployard 
(thiB .1., 1896, 050) found that aromatic acids were more 
strongly absorbed than other acids, and the author there¬ 
fore made exjieriments with salicylic and benzoic acids 
and also with phosphoric acid. The results show that 
though these acids are strongly absorbed by wool, the 
values of x arc smaller than in tho case of stronger mineral 
acidB, and are in agreement with von (Jeorgiovics 5 rule. 
Moreover, acetone and sucrose, which, as non-electrolytes 
should be only slightly adsorbed, gave abnormally low 
values for x, viz., about 1 -47 and 1-1 resjieetively, indicating 
that in these eases the absorption is due mainly to the 
formation of solid solutions ; the total sorption is low 
in the case of acetone and sucrose.—A. S. 

Silk-weighting with stannic chloride; The theory of -. 

F. Fichter and E. Muller. Chem.-Zeit., 1914, 38, 
693—094. 

Silk was found to take up stannic chloride in a fixed 
proportion from a solution of the salt in benzene whatever 
the concentration of the latter. Adsorption is unlikely 
hero on account of the low surface tension of the benzene 
and tho exjieriment is considered a confirmation of tho 
theory of chemical combination, in opposition to the 
views of Sisley and Ley (Cliem.-Zeit., 1911, 621 ; 1912, 
1405 and 1466 ; this .1., 1913, 81). The authors' theory is 
that an addition product is formed between the amino-acid 
—fibroin—of the silk and the tin salt. They have isolated 
such addition products in the case of the analogous sub¬ 
stances alanin and glycocoll. They have the constitution 
8n(amino acid) 4 Cl 4 . They are very soluble in water and 
undergo progressive hydrolysis, the amino-acid and 
chlorine being gradually replaced by hydroxyl until 
finally stannic hydroxide is left. Analogous addition 
products are probably formed in silk-weighting, hydrolysis 
taking place in the washing, at tho end of which process 
the fibroin is restored to its original condition and is ready 
to take up a fresh charge.—J. B. 


Grey; Fast steam -. E. Justin-Muellcr. Sealed Note, 

No. 2047, dated Oct. 22, 1910. Report thereon by 
C. Favre. Bull. Soc. Ind.-Mulhouse, 1914,84,217—220. 
HYUKON Blue G and R is transformed by treatment 
with bisulphite into a grey which when printed with 
chromium acetate gives shades perfectly fast to soap and 
chlorine. Other reducing agents acting on Hydron Blue 
in slightly acid mediums also give greys (for instance, 
stannous chloride, glucose and sugar), but differing some¬ 
what in properties from the bisulphite grey. The report 
states that these dyestuffs also give greys when printed 
simply with chromium acetate by Bayer und Co.’s process, 
though the shade is not so good.—J. B. 

[Printing.] Fixing dyestuffs on cqtlon ; New jmteess for -. 

P. Dosuc. Scaled Note*, No. 1305, dated Dec. 4, 1901. 
Report thereon by H. Schmid. Bull. Soc. Ind. Mulhouse, 
1914, 84, 215—217. 

A bask’ dyestuff ( e.g ., Thionine Blue, Thioflavin) is 
inn ted together with a caustic soda solution of zinc 
errocyanide and, after drying, the cloth is passed into acid, 
whereby a fast lake is formed without steaming. Tho 
process is a modification of the old method of forming lakes 
on a zinc ferrocyamde mordant first described by C. 
Kebcn and afterwards applied for illuminating Anilino 
Blacks and azo colours by W. E. Key and The Thomlie- 
bank Co., Glasgow (Eng. Pat. 713 of 1893 ; this J., 1893, 
1027), and for illuminating Naphthylaminc Bordeaux 
by F. Oswald in 1893 (this ,1., 1894, 1193).-J. B. 

Light on dyed fabrics ; The action of -. W. Harrison. 

J. Soc. Dyers and Col., 1914, 30, 206—211. 

A reply to criticism by Gebhard (Chem.-Zeit., 1013, 60J, 
622, 638, 662, 679, 717, 765) of the author's theory (soc 
this J., 1912, 681) that the fading of dyed cotton is duo to 
the reducing action of tho products of decomposition of 
cellulose. Those decomposition products apjiear to bo 
of an acid character and are possibly hydroxy-acids liko 
tartaric acid. Dyed cotton faded more quickly if treated 
with tartaric acid before exposure ; also cotton which 
had boon exposed to light from a mercury vapour lamp 
until slightly tendered was found after dyeing with a 
benzene solution of picric acid to fade much more rapidly 
when exposed to sunlight in vacuo than did an untreated 
pattern, (lebhard’s theory of auto-oxidation (this J., 
1910, 691) is also discussed—J. B. 

Patents. 

Mereerisation ; Process for cleansing the lye used in - 

from size and other organic substances. J. Matter, 
Laacken, Germany. Eng. Pat. 28,250, Dec. 8, 1913. 
Organic: impurities are precipitated by treating tho 
mercerising liquor with a finely divided silicate [e.g., 
kaolin, china-clay, pumice, talc, white bole, etc.) and 
allowing to settle without heating. The process may bo 
advantageously worked in conjunction with the gypsuro- 
limo process.—-J. B. 

Cheeses, cops and similarly wound forms of woollen and 

worsted yarn ; Treating - prejxiratory to dyeing or 

bleaching. H. Heymann, Bradford. Eng. Pat. 19,522, 
Aug. 28, 1913. 

Thf. yarn is first dogroasod by passing a volatile solvent 
through tho cheese, cop or similarly wound form, and tbo 
pure solvent remaining is removed by a vacuum pump 
and condensed.—B, N. 

Products [alginates] from seaweed; Manufacture of - 

and the treatment of paper, textiles , leather , or the like, 
with such products. T. Ingham, Liverpool, Eng. Pat. 
13,777, June 14, 1913. 

Soluble double metallic alginates, such as thaw of 
aluminium, zinc, iron, cadmium, copper, or tho like, with 
ammonium, sodium, or potassium, are prepared bv 
treating an alginate solution with an excess of an al k al i 
hydroxide, or carbonate, and then adding a aolmiAe 
motallio salt, sufficient to normally precipitate tho 
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600 


Cl. VIL—ACIDS; ALKALIS; SALTS; NON-METALUC ELEMENTS. 


[July 15, 1914. 


whole of tho alginic acid in the mixture. The product is 
employed for treating or finishing paper, textile fabrics, 
etc., and a water-repelling substance, such as wax, tallow i 
or linseed oil, is added to render the material waterproof. j 

—14. N. ! 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Platinum vessels; Resistance of - to hot nitric acid. 1 

G. P. Baxter and F. L. Grover. J. Amor. Chem. Soe., 
1014, 36, 1089—1001. 

KxrKHiMKVTs an? described which show, in contradiction 
to the evidence of Jannek and Meyer (Z. anorg. Chom., 
1913, 83, 51), that hot concentrated nitric acid extracts 
practically nothing from pure, well-cleaned platinum. 
Residues obtained after the evaporation of nitric acid 
which had been distilled through platinum condensers an? 
probably duo either to traces of hydrochloric acid in tho 
acid or to tho inefficient cleansing of the condenser or of i 
the platinum vessels used for the evaporation.—G. F. M. | 

| 

Sulphate# ; Volumetric determination of -. H. North. ! 

Amur, ,T. Pharm., 1914, 86 , 249—256. « , 

A modification of the chromate method (compare this | 
J., 1910, 455. 902), designed to avoid the carrying down 
of soluble chromate with the barium chromate precipitate. | 
The solution containing about (M0 grin. SO.,, is diluted to 
30 <*.(!., treated with sufficient hydrochloric acid (up. gr. i 
M2) to bring the total amount present to 4 c.e., and j 
heated to boiling; 20 c.c. of Nf 3 barium chloride and, , 
after again boiling. 10 c.e. of A’ /I potassium bichromate j 
are added, then 10 c.c. of rinsing water and a mixture of ; 
J5 c.e. of ammonia (sp. gr. 0-98) and 2 c.c. of 36% noetic j 
acid, drop by drop, with constant shaking. The mixture : 
is cooled, diluted to 100 c.c., filtered through asbestos j 
(dried at 110° C.), and 40 c.c. of tho filtrate treated with | 
1 grm. of potassium iodide dissolved in 20 c.c. of dilute ; 
sulphuric acid (1 : 9, by volume); 40 c.c. of rinsing water 
are added, the covered flask allowed to stand for 6 minutes, j 
150 c.c. of water introduced, ami tho liberated iodine ; 
titrated with N /10 thiosulphate. Tho number of c.e. of i 
thiosulphate, multiplied bv the factor 0 008, gives tho ( 
weight (grms.) of S0 4 originally taken. Tho barium ! 
chloride solution (10 c.c., with 4 c.c. of hydrochloric acid 
and 40 c.c. of water) is standardised as above, and the 
thiosulphate like wist' checked by adding 20 c.c. of 
N /10 bichromate to potassium iodide (1 grm. in 20 c.c. 
of dilute sulphuric acid) and titrating as described, I 
60 c.c. of rinsing water being used in place of 40 c.c. j 
With less than 010 grm. SO*, 0-3 c.c. of N( 10 i 
thiosulphate should bo deducted for every 40 c.c. j 
of filtrate, owing to tho slight solubility of barium 
chromate. The solution mav contain the ions Li', 

Na\ K , NH\, Gu," Mg", CV\ Zn", Cd", Hg", AT", Ni", ! 
Co", Cl\ P0 4 '" (in limited amount), and B 4 0 7 ", but not j 
iron. A determination may be mode in 50 minutes. j 

—F. SODN. 


1)i*odium phosphate : Reduction of - by alternating 

electric current#. P. Wenger and L. Hcinen. Ann. 
Ghim. Analyt., 1914, 19, 209-211. 

Tick effects of time, temperature, and ooncontration on the 
reduction of disodium phosphate by the action of an 
alternating current arc recorded. With a 1% solution of 
the salt at 18° 0., tho amount reduced increases from 
1*05% in 1 hour to 8-34% in 5 hours ; the reduction also 
increases with rise of temperature, 2-59% being reduced 
in 1 hour at 80° C. When tho concentration of the 
phosphate solution iB increased, the amount reduced 
diminishes considerably; for instance, with a 10% solu¬ 
tion, only 01% is reduoed in 1 hour at 18° C. Copper 
electrodes were used, and practioally the same results were 
obtained with stationary as with rotating electrodes. 
The phosphite produoed by the reduction was estimated 
by titration with iodine in the presence of sodium bioar- 
bonate.—W. P. 8. 


Fluorides ; Action of weak acid's on soluble ——. P. A. E. 

Richards. Analyst, 1914, 39, 248—250. 
Lactic, butyric, tartaric, malic, citric, formic, salicylic, 
and benzoic acids all liberate hydrofluoric acid from 
potassium and sodium fluorides, the reaction taking place 
even with 1% solutions of tho acids. Carbon dioxide 
also liberates hydrofluoric acid from these fluorides, 
but none of the acids mentioned attacked calcium fluoride. 

-W. P. s. 

Cyanides ; Detection of - in presence of ferro - and 

ferricyanides and thiocyanate s. 0. L. Barnebey. J. 
Amer. Chora. Hoc., 1914,' 36, 1092—1093. 

The test is based upon the solubility of copper sulphide 
in alkali cyanides. A suspension of copper sulphide is 
made by passing a few bubbles of hydrogen sulphide 
into a weak ammomacal solution of copper sulphate, 
and if the colour is discharged on the addition of an 
ammoniacal solution of the substance, the presence of a 
cyanide is indicated. By using a sufficiently dilute copper 
solution, the test has a delicacy of 1 part of hydrocyanic 
acid iit 10,000, and it is not seriously interfered with by 
the presence of ferro- or ferricyanides or thiocyanates. 
In presence of 2 grms. of these substances, 0-5, 1, and 
0 5 mgrm. respectively of hydrocyanic acid can be detected. 
By using a standard copper solution the test can be 
utilised for a rough quantitative determination if only 
cyanides are present.—G. F. M. 


Ferricyanides in presence of ferric iron and cyanides ; 

Volumetric determination of -. E. Midler and F. 

Seidel. Z. anal, ('hem., 1914, 53, 416—420. 

To suppress the liberation of iodine by ferric iron, 
potassium fluoride is added to the feebly aeid solution 
of the forricyanide in the projiortioii of 6 grm.-atoms of 
fluorine to 1 of iron. Potassium iodide and zinc sulphate 
are then added, and the liberated iodine titrated with 
thiosulphate. Any hydrocyanic acid present is first 
removed by passing a current of carbon dioxide free 
from reducing substances through the liquid warmed to 
50° G. and made acid with sulphuric acid.—O. E. M. 

Cyanamide; Volumetric determination of -. G. 

Grube and J. Kruger. Z. angew. C'liom., 1914, 27, 
326—327. 

The cyanamide solution is diluted to 300 c.c., acidified with 
1 c.c. of 2 N nitric acid, 50 c.c. of N /10 silver nitrate added, 
and the solution made, just alkaline to litmus by adding 
2% ammonia. Yellow silver cyanamide, CNNAg 2 , is 
precipitated. The mixture is made up to 500 c.c., and 
the excess of silver determined in 250 c.c. of the filtrate 
by titration with thiocyanate. The results agree with 
those obtained by Caro’s method of determination of 
nitrogen in the silver evanamide by Kjeldahl’s process 
(this J„ 1911, 23).—VV. ft. S. 

Nitrogen compounds of nitrolim (crude calcium cyanamide) ; 

Solubility of the - in water. 0. Manuelli. Annali 

Ghim. Appl.. 1914, 1, 412—413. 

Four grms. of nitrolim (N 20’25%) were mixed with 
100 c.c. of water and kept at a constant temperature of 
13*2° — 13-4° C. After one hour about 80% and after 
6 hours 88% of tho total nitrogen had passed into solution ; 
after this the amount of dissolved nitrogen began to 
diminish, evidently owing to the transformation of 
cyanamide into the sparingly soluble dicyanodiamide. 
A sample of granulated nitrolim (N 12-88%) gave similar 
results, 79% of tho total nitrogen being dissolved in 1 hour 
and 90% in 8 hours.—A. S. 

Calcium cyanamide into ammonia ; Transformation of -, 

C. Manuelli. Annali Chim. Appl., 1914,1, 388—396. 
Although the conversion of the nitrogen of caloium 
cyanamide into ammonia by the aotion of steam under 
pressure at 170° C. is the basis of a commercial process 
carried out on the large soale in Italy, Belgium, Germany, 
France and Japan, no published data as to the yield of 
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ammonia arc available. In the author's experiment* 
weighed quantities (usually 100 grins.) of nitrolim (crude 
calcium cyanamide) wore intimately mixed with water 
and then heated with excess of water under pressure in 
an autoclave for 0—8 hours at 170°—180° 0. Yields of 
about 90% of the theoretical quantity of ammonia were 
obtained and these could be increased to 97—99% by 
using only 10 grms. of nitrolim or by repeating the treat¬ 
ment. In practice, using an autoclave provided with an 
agitator to prevent formation of hard lumps, nearly 
theoretical yields of ammonia could be obtained. The 
cost of fuel, sulphuric acid, and labour for converting the 
nitrogon of nitrolim into ammonium sulphate by this 
process would be about 20 centimes per kilo, of nitrogen 
(0-86d. per lb.).—A. S. 

Ammonia ; Anodic oxidation of - in alkaline volution 

in presence of silver salts. G. Scagharini. Gaz. chini. 
ital., 1914, 44, 1.,543—547. (See also this J., 1913, 138.) 
Experiments on the electrolytic oxidation of ammonia, 
in presence of silver sulphate, in a solution to which 
potassium hydroxide was added, showed that, as in the 
experiments of Muller and Kpitzer (this J., 1905, 279, 550) 
in presence of copper salts, with high concentrations of 
free alkali the oxidation was almost exclusively to nitrous 
acid. The yield of nitrous acid increased considerably as 
the concentration of the ammonia solution was diminished 
and that of potassium hydroxide increased ; it also 
increased somewhat with rise of temperature up to 52° G. 
and with increase, in the concentration of silver sulphate. 
The highest yield of nitrous acid recorded (11-92 grins, per 
100 grniH. NH 3 ) was obtained in 4 hours at 30° ('., using a 
current density of 2-5 amperes at 20 volts, the cathode 
liquid being a 3% solution of ammonia and the anode 
liquid 200 c.c. of a 3% solution of ammonia, 30 c.c. of a 
25% s ilution of potassium hydroxide and 2 grms. of 
s'lver sulphate.—A. S. 

[Silicate*, borates, etc.'] Spontaneous crystallisation; A 

method of inducing -. G. Tammann. Z. anorg. 

('hem., 1914, 87, 248—252. 

The method consists in heating one end of a column of the 
material to a temperature above the melting jioint, the 
other end being unheated. The material is contained 
in a reeoptaolo of high heat conductivity to diminish 
as far as possible the steepness of the temperature gradient. 
Under these conditions, after some time, a turbidity due 
to incipient crystallisation will be observed in that part 
of tin*, column between the temperature of maximum 
crystallisation velocity and that of maximum power of gfion- 
tancouH crystallisation (see Z. physik. Che in., 1898, 25, 441). 
The zone of turbidity gradually becomes larger and crystals 
(usually spherolites) visible to the naked eye separate. 
If the material is contained in a glass tube this may bo 
cut at the zone of turbidity, and the crystals added to a 
mass of the material heated to a temperature somewhat 
above that at which the crystals formed, whereupon by 
vigorous stirring, the whole mass can be made to crystallise. 
By this method of heating a column of the material at one 
end only, fine needles containing 10-89% Na were obtained 
from a fused mixture of B 2 () 8 ,06 and Na 2 B 4 <) 7 34%, 
and large transparent crystals of K a Si(), from a mixture 
of equivalent proportions of potassium carbonate and 
fi-lica.—A. 8. 

Thorium ; New method for the deter mi tuition of - in 

moiuizite sand. K. J. Carney and E. I). Campbell. 
J. Amor. Chcm. Soc., 1914, 36, 1134—1143. 

The method deponds upon the complete precipitation of 
thorium pyrophosphate by means of sodium pyrophos¬ 
phate in acid solution. The pyrophosphates of cerous 
cerium and of the other rare earth metals with the exception 
of zirconium are soluble in acid and remain in solution. 
The sand is first decomj»osed with concentrated sulphuric 
acid (Meyer and Spoter, this J., 1910, 486), and an aliquot 
portion of the diluted and filtered solution, representing 
about 2-5 grms. of the mineral, is diluted to 450 c.c., 
acidified with 5 c.c. of hydrochloric acid and 15 c.c. of 5% 
elution of sodium pyrophosphate added. After boiling, 


the precipitate of thorium and zirconium pyrophosphates 
(containing also traces of ceric and other pyrophosphates 
mechanically brought down) is filtered off and converted 
into sulphate by digestion on the filter jiaper in a Kjcldahl 
flask with 15 c.c. of concentrated sulphuric acid and a 
few crystals of ammonium perchlorate. After cooling 
the clear solution is diluted and the hydroxide's are pre¬ 
cipitated with sodium hydroxide. These are then after 
filtration dissolved in hydrochloric acid, a few o.c. of 
concentrated sulphur dioxide solution added to reduce 
any ceric cerium, and the phosphate precipitation and 
subsequent conversion into sulphate and hydroxide 
rejmated. The hydroxides of thorium and zirconium are 
dissolved in hydrochloric acid and the thorium precipitated 
from this solution as oxalate by the addition of 2 grms. 
of oxalic acid. The solution is diluted to 450 c.c. and 
allowed to stand over night. The pure thorium oxalate 
is then filtered off, and ignited and weighed as oxido. The 
oxide obtained was alwayB quite white, and free from 

t ihosphato and from cerium. The results of analyses 
>oth of mixtures of thoria with pure rare earth salts, and 
of various samples of monazite demonstrated the reliability 
of the method, and they were in closo agreement with 
those obtained by the iodate method of Meyer and Spetor. 

—G. F. M. 

Jjinihanum and the. didymiurns ; Action of ftromine on -. 

I*. E. Browning. Comptos rend., 1914, 158, 1679—1680. 
Of the hydroxides of the cerium group of motals remaining 
after removal of the ceria by the method previously 
described (this J., 1910, 210), that of lanthanum dissolves 
most readily in bromine water. This property can be 
utilised for the separation of lanthanum from neodymium 
and praseodymium, throe treatments sufficing for an 
almost complete separation. The method is more rapid 
than that of fractional crystallisation of the double 
nitrates of the metals and ammonium, though the latter 
gives better results in the final stages of purification. 

—L. E. 

Tungstic acid by means of “ nitron ” ; Separation and 

determination of -. A. Gutbier and G. L. Weiso. 

Z. anal, ('hem., 1914, 53, 426—430. (See also this J., 
1905, 289, 291, 638.) 

The weighed tungstic acid is moistened with water and 
dissolved with the aid of heat in the smallest possible 
quantity of concentrated sodium hydroxide solution. The 
clear liquid is diluted to about 150 c.c. with boiling water, 
rendered acid with acetic acid, precipitated, while being 
vigorously stirred, with a small excess of “ nitron” 
(diphonyi-Ptti/o-anilinodihydrotriazolo) acetate solut ion, and 
at once allowed to cool. The precipitate is washed with a 
0-4% solution of “ nitron ” acetate, ignited at 890° 0. and 
weighed as tungsten trioxide.—O. E. M. 

Uram/llhioci/atuite. P. Pascal. Gomptos rend., 1914, 158, 
1672—1674. 

Uranyl thiocyanate is obtained by mixing cold solutions 
of equiniolecufar quantities of uranyl sulphate and barium 
thiocyanate, filtering, and cva]>orating the filtrate in vacuo 
over sulphuric acid. The pasty mass thus obtained 
yields, in the course of some days, orange yellow noodles 
of the compound, U0 2 ((■N8) 2 -j-8H a O. This salt, which 
is extremely deliquescent, is very soluble in water, ethyl 
and amyl alcohols, acetone, and ether. It is strongly 
ionised in aqueous solution, and is hydrolysed on heating 
the solution to 100° C. Uranyl thiocyanate forms double 
salts with alkali and alkaline-earth thiocyanates, e.g. : — 
UO,(CNS),,3N H 4 GN8.6H ,0 ; UO.(CNS),,5NH 4 CNS, 
2H a G; and UO 2 (CNS) a ,Ba{CNS) t ,flH,0, which are very 
unstable, nono of thorn, in aqueous solution, presenting 
the character of a complex salt.— L. E. 

Hydrogen peroxule; The photochemical decomposition of 

-. J. H. Mathews and H. A. Curtis. J. Phys. 

Chom. 1914, 18, 521—537. (See this J., 1914 352.) 
Acetamide, urea, boric acid and barium chloride hod 
practically no effect on the photolysis of hydrogen peroxide; 
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acetic, tartaric and phosphoric acids, sodium chloride, 
potassium chloride and potassium nitrate were slightly or 
mildly inhibitivo, as also was sulphuric acid of concentra¬ 
tions varying from 0-00176iV to 0 0349 N ; barium nitrate 
acted as a positive, and benzoic acid as a strongly negative, 
catalyst. The thermal and photochemical decompositions 
were not similarlv affected by the same catalyst. 

—W. E. F. P. 

Metallic oxides and hydroxides; Behaviour of some - 

uith solutions of ethylene-diamine; W. Trail be and 
B. Loewe. Ber.. 1914, 47, 190S™ 1919. 
Ethylenkdiamink is known to dissolve certain metallic., 
hydroxides in definite molecular proportions, but the 

f iroducts have not previously been isolated in the solid 
orm. The authors have obtainod the compound triethyl- 
onediamine nickel hydroxide, [Ni(C 8 H 8 N 8 ) 3 j(OH) 2 +8H 2 0, 
in the pure state by evaporating the solution obtained 
either by shaking powdered nickel with othylonediamine 
and oxygen or by the addition of barium hydroxide to 
triethylenodiamine nickel sulphate. The corresponding 
liases derived from other metals decomposed on evapora¬ 
tion, but evidence was obtained that the hydrogen of the 
amino groups can be completely replaced by copper, and 
that two of the four hydrogen atoinH can be replaced b\ 
silver. Mercuric iodide and cadmium hydroxide dissolve 
in othylonediamine in indefinite pro[H>rtions; in presence 
of oxygen cobalt yields a solution containing one atom 
of trivalent metal to two mols. of the amine. A divalent 
cobalt derivative was obtained in solution by the action 
of cobalt on the copper compound in absence of oxygen. 
On admission of oxygon the cobalt passed quantitatively 
to the trivalent condition.—0. E. M. 

Colloidal carbon obtained by a chemical method. L. Sabba- 
tani. Kolloid-Zeits., 1914, 14, 29—31. 

Two grms. of finely powdered sugar are added, gradually, 
during 2 hours, to 20 c.c. of concentrated sulphuric acid, 
with constant agitation, and the mixture allowed to stand 
at the ordinary temperature. After 24 hours the viscous, 
deep black liquid is poured gradually, with agitation, 
into 80 c.e. of water, the solution filterod, and dialysed 
until free from sulphuric acid. The clear, black solution 
of colloidal carbon thus obtained is very stable; the 
colloidal particles have an electro-negative charge. Gela¬ 
tinous carbon is obtained by mixing the sugar ami aeid as 
described above, shaking for 2 hours, allowing to stand 
for 3—4 days at the ordinary temjierature, then pouring 
into a shallow vessel and leaving it together with a vessel 
of water under a bell. After 7—9 days the viscous solu¬ 
tion is converted into a gelatinous mass, which is freed 
from acid hv immersion in water, the latter being frequently 
changed. \Vhon withdrawn from the water and exjKised 
to air, the jelly gradually shrinks and loses weight. After 
drying it forms a very hard, shiny mass, difficult to 
pulverise, and showing a conchoidal fracture. It swells 
slightly in water, and dissolves sparingly in alkalis, yielding 
a colloidal solution.—A. S. 

Patents. 

Sulphuric acid ; Chambers used in the manufacture of -. 

W. G. Mills, C. T. Packard, and E. Packard and Co., 
Ltd., Ipswich. Eng. Pat. 12,007, May 23, 1913. 

The chandler is of the shajK* of a frustum of a cone or 
pyramid and is cooled by water flowing over the exterior, 
preferably from a series of perforated pipes surrounding 
the chamber at different heights to form a numlier of 
cooling zones. The water from each zone flows into a 
corresponding gutter which also surrounds the chamber 
and, being attached to the main framework as well as to 
the chamber itself, heljis to support the walls.— F. Soon. 

Caustic alkalis from alkali carbonates ; Manufacture of -. 

E. Sehiitz. Ger. Pat. 272,790, April 19. 1913. 

Alkam carbonate and quicklime are intimately mixed in 
the dry state, and the mixture treated with sufficient water 
to slake the lime. The heat developed is sufficient to 
\Jnv> vA W& vA V.V '•o.vWtate 


hydroxide, and the remainder is then causticised in the 
usual manner.—A. S. 


[Zinc] Sulphate liquors ; Process for the electrolysis and 

treatment of -. E. ,J. Hunt, Oldbury, and W. T. 

Gidden, Warley. Eng. Pat. 11,634, May 19, 1913. 

Tn the electrolysis of zinc sulphate solution containing 
free acid, with lead anodes, particles of undissolved lead 
compounds (peroxide and sulphate) are prevented from 
reaching the cathode by interposing a porous diaphragm 
(/».</., of asbestos cloth) which allows sufficient circulation 
to ensure substantially the same electrolyte at the anode 
and cathode. Fresh supplies of electrolyte are prepared, 
preferably, by treating crude zinc oxide or carbonate 
with acid liquor free from sus|)ended lead compounds and 
then agitating the solution with the separated j>eroxide, 
in order to remove iron and manganese.—F. Boon. 


Zinc sulphate liquors; Process for treating -. E. J. 

Hunt, Oldbury, and W. T. Gidden, Warley. Eng. Pat. 

2952 of 1914, date of Appi., May 19, 1913. 

Crude zinc sulphate liquors intended for electrolysis are 
purified from ferrous iron and manganese by treating 
(preferably hot) with lead peroxide, obtained, for example, 
as described in Eng. Pat. 11,634 of 1913 (see preceding 
abstract). An alkali nr metallic oxide or carbonate may 
be added to complete the separation.—F. Sodn. 


Boron suboride ; Processes of produring -. The 

British Thomson-Houston Co., Ltd., London. From 
General Electric Co., Schenectady, N.Y.. U.S.A. Eng. 
Pat. 15,757, July 8, 1913. 

Ax intimate mixture of a boron compound and oxidisable 
silicon material (e.q., borax, 7—8 parts, and silicon, 1 part.) 
is heated electrically to the boiling point of the charge in a 
refiaetory container, which is lined, preferably, with 
paper. The crushed product may be purified bv boiling 
with sodium hydroxide solution (to remove uneombined 
silicon and by-products).—F. Sodn. 


Cyanogen compounds ; Process of prewiring ——. J. E. 
Bucher, Coventry, R.I., Assignor to Nitrogen Products 
Go. U.S. Pat. 1,094,976, April 28, 1914 ; date of Appl., 
Dec. J8, 1912. 

In the process of producing alkali cyanides by the inter¬ 
action of alkali carbonate, carbon dissolved in iron, and 
atmospheric nitrogen, the iron acting as a catalytic agent 
(sec Fr. Pat. 455,799 of 1912 ; this J., 1913, 943), the alkali 
cyanide when formed is removed from the reaction zone 
by distillation under dinmushed pressure. --A. S. 

Sulphur; Process for obtaining - by the interaction of 

sulphur dioxide and hydrogen sulphide. W. Feld. Ger. 
Pat. 272,474, Dec. 31, 1911. 

The two gases, alone or mixed with other gases or vapours, 
or dissolved in liquids, are allowed to act simultaneously 
or successively on a solution of one or several thiosulphates 
of metals, the sulphides of which are soluble in water. 
For each part by weight of hydrogen sulphide one part or 
more of sulphur dioxide must be present, and if the gases 
contain also ammonia, an additional two parts of sulphur 
dioxide for each part of ammonia must be added. The 
polythionate produced by the excess of sulphur dioxide 
is reduced to thiosulphate by treating the solution with 
basic or reducing substances, e.g., with gases or vapours 
containing hydrogen sulphide or ammonia or both. This 
may be effected by using the solution for removing 
ammonia or ammonia and hydrogen sulphide from gases 
by the process described in Fr. Pat. 431,241 (this J., 1911,, 
1381). Any hydrogen sulphide remaining in gases which 
have been treated as described in Fr. Pat. 431,241 ( loc . 
cit.) may be removed as described above. The thiosulphate 
solution is diluted from time to time to maintain its 
\ activity.—A. S. 
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Hydrogen peroxide ; Process for the cathodic production 

of - in electrolytes containing oxygen or an oxygen- 

containing gas. Henkel und Co. Ger. Pat. 273,269, 
Aug. 5, 1913. Addition to Ger. Pat. 266,510. 


In carrying out the process described in the chief patent 
<see Eng. Pat. 8582 and Fr. Pat. 457,696 of 1913 ; this »!. ( 
1913. 791, 1010), tantalum, tungsten, niobium, molyb¬ 
denum, or a metal of the platinum group is used as cathode. 
Cathodes of these motals do not deteriorate in use as do 
the amalgamated gold cathodes described previously. 

—A. S. 


Hydrazoic acid or azides; Manufacture of -. H. 

ytandinger. Ger. Pat. 273,667, May 27, 1913. 

Hydrazine hydrate or a hydrazine salt is treated with the 
nitrosaminc of a secondary amine, such as dinhenylannne, 
in alcoholic solution, in presence of caustic alkali or alkali 
carbonate. Tho reaction proceeds slowly in the cold, 
more rapidly on heating ;— 

(C 8 H»)*N.NO+NH 2 .NH 2 + Na()H-= 

(C fl H 6 ),NH + N,Naf-2H 2 0. 

—A. S. 


VIII.—GLASS; CERAMICS. 

Nitrates ; Use of - in the glass industry. L. Springer. 

Sprechsaal, 1914, 47, 361—303. 

Thk value of nitrates in glass-making depends on their 
•oxidising, purifying and decolorising effects. They 
•counteract the mincing action of the fire-gases and of 
sulphur dioxide in lead glazes and in colours dependent on 
chromates or manganates. On the other hand, nitrates 
are costly and strongly attack the hearth and walls of the 
furnace, with consequent, solution of alumina in the glass. 
For this reason it is recommended that not more than 
5 parts of saltpetre should be used with 100 of sand, anti ! 
that not more than 15% of tho total alkali content should 
introduced as saltpetre, thin proportion !>oing reduced 
to 10% in the case of crystal glass.—H. H. S. 

•Gold; Use of - in ceramics. A. Granger. La Ceram- 

ique, 1912, 262 and 1913, 3; Sprechsaal, 1914. 47, 
359- 360, 373—375. 

•Gold is used on pottery either for gilding or as a colouring 
agent in glazes. Its value for gilding lies in itn resistance 
to oxidation and the fineness of layer which can be pro- 
•duced. for which reason it, is not an expensive stain. 
The aid of a flux is employes! in application, and mercurous 
oxide is found to reduce the amount of gold required. 

A mixing of the composition : 30 parts by weight of pre¬ 
cipitated gold, 15 of black mercurous oxide, 2*5 of basic 
bismuth nitrate, and 0*3 of melted borax, is recommended ; 
the addition of 3 parts of silver carbonate to this produces 
a greenish tint. After firing in the muffle the gold has a 
matt surface, and must be polished with bloodstone or 
agate. A cheaper process, which does not require |iolishing 
after the burn, is the use of “ (i lanzgold ” or “Meissen 
gold,” a preparation of gold solution with an organic 
medium such uh turpentine, lavender oil and a balsam 
or resin. As a colouring agent in glazes, gold produces 
shades from violet to purple and rod, of which the best 
known is purple of Cassius, a lake of precipitated gold 
with a metallic hydroxide, preferably that of tin, which was 
formerly regarded as a definite compound. The presence 
of ammonia or alum in the stannous chloride solution 
produces shades from dark to rose purple, and the tint 
mav be further modified by the substitution of antimony 
or magnesia for tin. Choice of flux materially influences 
the colour ; various recipes are given containing lead 
oxide, borax or felspar ; and kaolin may be used as a 
base for the lake. In lead glazes 1 part of gold in 1000 
parts of glaze powder will produce a deep red glaze ; and 
tn leadlosB glazes, 1 in 10,000. An underglaze stain can 
be produced from 50 parts of pegmatite, 50 of alumina 
And 1 of gold chloride. Gold may V applied under a \ 


glaze on places previously moistened with gum tragaoanth 
solution.—H. H. S. 


Lead problem ; The -. J. Dorfner. (Sprechsaal, 1914, 

47, 390—391. 

Leadless glazes are much more sensitive to firing con¬ 
ditions than those containing lead, and proper manage¬ 
ment of the burn is more important than molecular 
composition. The author recommends the following 
formula^ for a stoneware glaze fired at cones 010—07, 
the composition of the basic side being the moat difficult 
of adjustment:— 



1 

2 :i 

4 

5 

0 

810, .. 

2 5 

2 2 

! 2 02 

' 252 

2-447 

2-245 

Al,0, . 

0-255 

o 2: 

i 0-21 

o 3»:i 

0-105 

0-292 

B t O, . 

0 5 

0 4 

; 0 4 

0.482 

0-438 

0-439 

CuO .. 

0-375 

0 4 

0-4 

0 330 

0-4 

0-372 

Mud . 

0 175 

0 1 

i 0 2 

— 

0-055 

0112 

Na ,0 . 

0-25 

0 I 

(13 

0408 

0.4 

0-376 

K,« .. 

0-1 SB 

0 l 

I 0-1 

o iu;i 

0-145 

0141 

Zn(> .. 

0075 

— 

1 - 

— 




All these glazes fall within the limits proscribed by Pukall, 
who gives the general formula : K,<), 0*1—0-4 R 2 0,, 

0-0-5 1U) 3 . 2—4 Si<> 2 .—H. H. S. “ 


Refractory materials \ for gas retorts]. By water. See IIa. 

Patents. 

Glass ; Ovens for the manufacture of sheet -. Montan- 

und Industrialwerke vorm. .1. 1). fcitarck. Eng. Pat. 
6357, March 12, 1914. Under Int. Conv., April 15, 1913. 
In a spreading oven for the manufacture of sheet glass, 
the movements of the spreading trucks and of the traverser, 
or the movements of their driving parts, are transmitted 
to a switch gear controlling the driving motor and the 
change-over devices in the power transmission or driving 
gear, so as to ensure the automatic stopping of the motor 
as well as the automatic operation of the change-over 
devices of the driving gear. Electric clutches are thrown 
out of gear by means of a switch gear providod with a 
numlx-r of contacts corresponding to the four movements 
of the trucks and of the traverser, and comprising two 
contact rings mounted on a hollow spindle, one ring 
carrying the contacts used for reversing the driving 
motor, the other the contacts intended for throwing out 
of gear the clutches. Other claims refer to the driving 
of the trucks and to a grid conveyor.—H. H. S. 

Silvering of mirrors and the like ; Protecting -. Marlv 

Frerea, Bordeaux, France. Eng. Pat. 10,006, April 22, 
1914. Under Int. Oonv., April 30, 1913. 

To prevent deterioration of the foil of mirrors by friction 
during transport and manipulation, and adherence of 
silvered sheets of glass by contact, two distinct coatings 
are applied to the silver or to a suitable varnish previously 
spread over tho silver. The first is an adhesive, resistant 
to chemicals, e.g., guttapercha, certain tars, bitumens, 
or resins, gums or waxes, used at a temperature above 
the normal. The second consists of thin supple sheets, 
of rmjKT for example, resistant to mechanical change, 
applied at a teni|K?rafciire sufficient to render the first 
coating pasty.—H. H. S. 

Illuminating-glass; Method and batch or mixture for 

making - . G. A. Macbeth, Assignor to Macbcth- 

Evans Glass Co., Pittsburgh, Pa. U.S. Pat. 1,097,000, 
May 19, 1914 ; date of Appl., May 9, 1913. 

A foundation mixture capable of making substantially 
colourless clear glass (and preferably including a chloride) 
is fused with an aluminium compound ana a fluoride, 
the weight of aluminium compound being greater than 
that of the fluorine, e.g., 150 parts of foundation mixture, 
9—-15 of alumina, and 3—8 of the fluoride; the heating 
otitration is stopped before tbe melt returns to a clear 
stage and before tbe specks are eliminated.—F. Sodn. 
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Glaze, slip, and the lile; Apparatus for sit 

potter'e -. F. Beardraore, T. 

Boulton Ltd., Burslem, 8 tails. 


Gaskell and W. 
Eng. Pat. 12,284, 


May 27,1913. 

A compact apparatus contained in one frame comprises 
a sifting device, a pump for circulating the slip, and one 
or more dipping tubs, together with valved pipe con¬ 
nections so that the slip can be pumped to the sifter 
and from the dipping tubs back to the sifter. A magnetio 
separator may bo provided for removing metallic particles 
from the slip during circulation.—H. H. 8. 


IX.—BUILDING MATERIALS. 


Cement plants ; Determination of the duet fall in the neigh¬ 
bourhood of -. J. P. Mitchell. J. Ind. Eng. Chem., 

1914, 8, 454—450. 


Methods in which the air is passed through box-like 
ohambers or through filters give the quantity of dust 
present but not the amount which would be deposited 
under normal conditions. The author uses glass plates 
coated with vaselino which are exposed on horizontal 
platforms mounted at tho top of poles at a height of 2o— 
30 ft. After exposure the plates are cleaned with gasoline, 
tho dust recovered by filtration, and incinerated. From 
analyses of the dust thus obtained, of field dust obtained 
in a similar manner at a place outside the possible path 
of tho cement-dust, and of dust issuing from tho stack 
of the cement plant, the approximate relative proportions 
of “field dust” and “cement dust” in the collected 
samples arc calculated, in some determinations made 
by this method the fall of cement dust calculated to lb. 
per acre per day varied from 0-4 to 10-4 at different 
stations according to the direction of the wind and other 
conditions.—A. 8. 


Magnesia and dolomite Portlaml cements anil their properties. 

M. v. Glasenapp. Chem.-Zeit., 1914, 88 , 589. 

The calcium oxide in Portland cement was replaced by 
an equivalent quantity of magnesia, tho clinker then 
containing 50% MgO and 41°/;, silicate. To effect solution 
of the m agues'a in the silicate a much higher temperature 
(1700°—1800° C.) was required than in the case of ordinary 
Portland cement. This magnesia cement only reacted 
with water after 6 to 8 mouths, crystals, apparently of 
magnesium hydroxide, then being discernible. No gel 
formation could be detected in this period. The dolomite 
cement prepared from normal dolomite required a tem¬ 
perature of 1600° C. It was but little affectod by water, 
and the magnesia prevented the separation of calcium 
hydrosilicate crystals. The use of magnesia as a sub¬ 
stitute for calcium oxide is thus impracticable, although 
there is a possibility that ignited magnesite might be 
added to Portland cement without injurious effect; since 
although the magnesia oombined with silica is hydraulically 
inaotive, caustic magnesia in the form of a very fine 
powder slowly hardens into monoliths of groat stability. 
The higher tne temperature of burning the more Blowly 
does the magnesia harden.—C. A. M. 


ca«e of Sorel’s cement) in regard to the proportion of 
filling materials which can be incorporated. This is 
opposed to the commonly accepted view that crystallisation 
tends to disintegration of the mortar. The separation of 
large crystals of calcium hydroxide in thin sections of 
Portland cement clinker is cited in support of this view,, 
but such formation of large crystals is not to be observed 
in the hardening of cement mortars in practice. Ip 
addition to calcium hydroxide, hydrosilicates and alumi- 
nates also crystallise in the hardening of oement mortars, 
apd even gel-like substances show a similar tendenoy. 
The alterations in Portland oement after 3 years are 
attributed, not to chemical action, but to structural 
changes, through the slow conversion of colloids into 
crystalloids. This is supported by the fact that thin 
sections of old cement mortars (up to 30 years) showod 
increased transparency to polarised light with their age, 
and minuto crystals could be found. Tho colloidal 
substances appear to act, in part, less through their 
action as a “ mineral glue ” than through conversion mto 
crystalloids during tho hardening process.—G. A. M, 


Plaster of Paris ; Contribution to the knowledge of-—from 
the technical jioint of view. G. Gallo. Gaz. chim. itul., 
1014, 44, I., 407—537. 

Experiments on the conversion of gypsum into plaster 
and the sotting of plaster are described. Ordinary 
plaster of Paris when freshly prciiarod consists mainly of 
soluble anhydrite, but rapidly absorbs moisture and in 
a few hours is converted into the half-hydrate, CilM),, 1H ,0. 
In calorimetric tests the heat liberated during the setting 
of plaster corresponded very closely with tho boat of 
formation of the dihydrate, CaSO„2H,(», from the half- 
hydrate. The following scheme for the analysis of plaster 
of Paris is submitted -.—Hygroscopic moisture is first 
determined by drying for 2 hours at 60"—60" 0. and then 
to constant weight over sulphuric acid of sp. gr. 1-4 ; 
and the dried material is used in the following tests :— 
Soluble anhydrite. The sample is exposed together with a 
vessel of water for 12 hours under a hell, then driod over 
sulphuric acid of sp. gr. 1-4 till of constant weight. Tho 
quantity of water absorbed multiplied by 15*11 represents 
the soiublo anhydrite. Half-hydrate. The sample is 
treated with excess of water, dried first at 60°—66° then 

for 24 hours over sulphuric acid of sp. gr. 1-4. The quantity 
of water absorbed, loss that reqi ired for converting the 
soluble anhydrite (previously determined) into tho di- 
hydrate, is multiplied by 5-3707 to obtain the quantity of 
half-hydrate. Total mater is determined by heating to 
incipient redness for 10 mins. The difference between tho 
total water and that from the half-hydrate represents 
that from tho dihydratc (unburnt gypsum). The difference 
between 100 and tho sum of the jiercentages of soluble 
anhydrite, half-hydrate, and dibydrato, represents the 
iwrcentage of natural anhydrite (or overburnt plaster) or 
foreign impurities. If overburnt plaster be present, the 
total SO, will not correspond with that present as soluble 
anhydrite, half-hydrate, and dihydrate. A commercial 
sample of plaster contained : Boluble anhydrite, 0; half- 
hydrate, 04-05; dihydrate, 2-21 ; and ovorburnt plaster, 
0-38%. (Soe also Davis, this,I., 1907, 727.)— A. 8. 


Patents. 


Mortars; Formation of crystalloids and colloids in the 

hardening of -. M. von Glasenapp. Chem.-Zeit., 

1014, 38, 588—680. 

In all cases of the hardening of mortars there is a mew 
formation of crystalloid or colloid monolith elements 
through tho action of water or salt solutions. yh e 
hardening of all mortars, with the oxoeption of Portland, 
Roman and slag cement*, depends exclusively upon (the 
formation of crystalloids, whilst in the ease of siljjmte 
cements (Portland content, etc.) formation of both cryBol- 
loids and oolloids ooours. Crystallisation prooesses une 
will produoe monoliths equal in hardnees and duraiHty 
to those of Portland cement and even superior (e.g. Jtape 


Stone, work and plaster; Method and means for treating 

damp porous bodies , especially -. A. Finkler, 

Moscow. Eng. Pat. 26,079, Nov. 13, 1913. 

The surface is treated with a solution of celluloid in 
acetone or strong wood spirit, mixed with a solution of 
vegetable tar (ream pirn) and rosin in ether, to, whioh is 
added white manganeso (manganese borate); e.g., acetone 
22 kilos., ether 22, celluloid 8, manganese borate 16, 
resini pini 16, and oolophony 16. The mixture counter¬ 
acts the influenoe of hygroscopic salts, causes moisture to 
evaporate (with the ether and acetone) from the porous 
body, and forms a waterproof layer on exposure to the 
air.—F. Sodn. 
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Concrete and the lihe; Method of mixing -. L. H. 

Eiehelberger, Baltimore, Md. U.S. Pat. 1,097,064, 
May 19, 1914; date of Appl., May 21, 1913. 

Tbs constituents are fed into a container into which 
multiple jets of water-laden compressed air are so directed 
as to maintain a vortioal whirling movement of the mass. 

—F. Sods, 

Distillation of wood, soft coal, lignite, peat and shale, and 
utilisation of products of distillation for creosoting timber. 
Eng. Pat. 12,427. See Iln. 


X.—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Blast-furnaces ; The. relations between the composition of 

the throat-gas and the working conditions of - . M. 

Levin and J. Wessclmann. Fcrrum, 1914,11, 261—271. 
The working of five blost-furnaocs was investigated, 
from 59 to 294 analyses of the gases leaving oach furnace 
being made. Two of the furnaces had a daily output of 
400 tons, and the other three of 250 tons ; four produced 
basic pig, and in the fifth haematite was smelted. The 
“ reduction-coefficient ” CO, : CO was found to be much less 
suitable as a measure of tho fuel requirement than the 
ratio CO: CO-fCO*. In tho Thomas-iron fumacoB the fuel 
required was nearly proportional to the carbon required 
for direct reduction, i.e., about one-fifth of tho total carbon 
required. In these furnacos no entirely indirect reduction 
took placo. No definite connection between the blast- 
tomperature and the composition of the furnace-gas was 
observed. When tho blast-pressure was lowered or tho 
blast stoppod, the ratios OO a rOO-fOO. and H 2 :CO 
increased, and tho ratio CO:CO-fCO a decreased; the 
effect of higher temi>oraturo of tho furnace-gas was in the 
opjjosifce direction. Tho mean ratio of volume of furnace- 
gas to that of blast-air was 1-37.—T. St. 

Steel-furnace: New design of open-hearth - using 

jyroducer-gas. H. F. Miller, jun. Trans. Amer. Inst. 
Min. Eng., 1914, 45, 346—354. 

TnE furnace (fig.) has a single air-uptake, A, at tho back 
of the gas-uptake, B, the latter being 6—10 ft. from tho 
bath and of the same width as tho port which is made 




low and of small cross-section to promote rapid union of 
the pro-heated air and gas and produce a short but very 
hot flame well under control throughout the run. A 
furnace in Sweden similar in principle to the design 
described was operated for 58 weeks without repairs. 

—W. K F. P, 


Iron; The y '-transformation of pure - and the influence 

of carbon , silicon, cobalt and copper thereon. R. Ruer 
and R. Klesper. Fernun, 1914, ll, 257—201. 

Pure electrolytic iron containing C 0*009, Cu 0*03 and 
8 0001 to 0 * 002 % gave a distinct ^-transformation 
point at 1401° C. on cooling, and 2 to 3°C. higher on 
heating. The temperature of the transformation rose with 
increasing carbon to 1487° C. with C about 0*1% ; it then 
remained constant up to C about 0-4%, above which 
concentration 7 -solid solution crystallised at onoe. Silioon 
up to 1 - 2 % lowered the melting point of pure iron vory 
little, and up to 0 * 2 % had no effeot on the 7 ^-trans- 
formation temperature. Higher proportions up to 1*2%, 
whon the indications had becomo vory indistinct, caused 
increasingly greater falls in the transformation temperature 
which had dropped to 1335° C. ..with Si 1*2%. The 
7 ^-transformation curve for alloys of oobalt and carbonless- 
iron rises in a straight line to 1492° C. at Co 10-5%, and 
the horizontal of complete equilibrium running from this 
point meets tho melting point curve at Co 25%. With 
copper-iron alloys the 70 -transformation curve rises to 
1477° C. at Cu 0*5%, the horizontal from this point meeting 
tho molting point curve at Cu 13%. The results with 
the cobalt- and copper-alloys are little different from 
those previously obtained using iron containing C 0-08% 
(this J., 1913, 1111).—T. Sr. 

Iron-carbon alloys ; Observations on the hardness and the 

electrical resistance of -. R. Vondr4cek. Int. Zeits. 

Metallog., 1914, 6 , 172—182. 

Andrew’s theory that the hardness of quenched steels 
is duo to tho presoncc of finely divided ocmentite embedded 
in a groundmass of austenite and a-iron (this J., 1914, 
350) is not in accord with tho law that the hardness of 
such alloys is the moan of the oorreslanding hardness 
values of tho components, nor with the results of the 
author’s experiments on tho electrical conductivity of 
hardened steels. The total carbon in quenched steels is 
practically all in solution, and the theory is advanced 
that the hardness is a particular function of tho trans¬ 
formation, and is due to the breaking up of the metal, 
as it wore, during roerystallisation. In this respect there is 
no ossential difference between iron alloys and bronzes. 
It is deduced from tho resistance of hypoeutectoid steels 
that the ferrite which they oontain has an appreciable 
carbon content, which increases as the total oarbon 
increases. Eutoctoid ferrito probably oontains from 
0-06 to 0-07% C, and with falling temperature the carbon 
content rises to a maximum of 0-14%.—T. St. 

[Iron .) Castings ; A study of the annealing process for 

malleable -. (). W. Storey and E. L. Lcasman 

Met. and Chem. Eng., 1914, 12, 383—389. 

Bars of white iron containing C 2*00—2*70, Si 0*65—0*70, 
S 0*00, P 014, and Mn 0*27% were converted into malleable 
iron under varied conditions. The influence of the several 
variable factors on the structure of the casting was as 
follows : Packing materials. Tho ordinary packing 
materials did not directly affect the structure; with a 
loose packing, allowing a free circulation of oxidising gases, 
a carbonless rim war produced, but in a neutral atmosphere 
the structure of the rim was the same as that of the 
interior. Temperature and time of annealing. —Tho 
decomposition of the ocmentite into ferrite and temper 
carbon, which determines malleability, required more 
than 70 hours at 740° C.; it was oomplete after 18 hours 
at 985°, and 30 hours at 870° C. The rate of cooling 
after annealing is an important factor: a high rate of 
cooling results in a steely structure. The critical cooling 
range is between 830° and 740° C., in whioh all the carbon 
separates if tho rate is sufficiently low; if so, the rate 
of cooling below 700° C. has little effect upon the iron. 

-W. R. S. 


d-steel; The changes produced in - by annealing, 

A. Stadeler. Ferrum, 1914, 11, 271—270. 

Ikts of basic Siemens-Martin steel containing C 0*1% 
©rolled to a thickness of 15*5 mm. and annealed in a tin- 
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plate annealing furnace at the usual temperature for from 
1^ hours to 25 days. A slight excess of carbon monoxide 
was maintained in the furnace and the sheets were pro¬ 
tected from the direct action of the flames. After 25 
days the thickness of the samples had become reduced to 
13-6 mm. Decarhurisation was observable at the edges 
after 3 hours, and was complete in J5 days. Manganese 
and phosphorus remained constant throughout, and 
sulphur for eight days, after which it rose slightly. 
Mechanical tests showed that the strains produced by 
rolling were removed by annealing at about 860 °± 10° 0. 
for 1 i hours. This produced also maximum strength under 
impact test. Grain-development began after 3 hours, 
and was found to be a function of the time of annealings 
So long as decarhurisation was insignificant the strength 
under impact test diminished with increasing size of 
grain.—T. St. 


Cementation ; Prevention of -- by metallic deposits ; 

diffusion of mlid metal*. L. Guillet and V. Bernard. 
Bull. Soc. d'Kncour., 1914, 121, 588—018. 

A layer of electrolytically deposited copper, 
0-02—0-04 mm. thick, is stated to bo the most advantageous 
coating agent for protecting portions of an article from 
cementation. Nickel cannot Is* used instead of copper 
as it is permeable to carbon monoxide. 

Diffusion of solid metals. When the following pdirs 
of metals were heated together, with their surfaces in 
intimate contact to a temjK»rature Mow the fusion-point 
of the lowest-melting metal, diffusion of one metal into 
another was observed : Fe-Al: Fe-Cu ; C’u-Ni; Oii- 
bronze ; Ou-Sn; Ou-brass; Ou-Zn.— W. R. 8. 


Tool steels ; General properties of -. M. Denis. Rev. 

Met.. 1914, 11, 569—669. 


Carbon in steel and iron by the barium carbonate titration 

method ; Determination of -. J. R. Cain. J. lnd. 

Eng. Chora., 1914, 6 , 465—408. 

Carbon in iron and steel may be rapidly determined by 
burning it to carbon dioxide, absorbing the latter in 
barium hydroxide solution, filtering off tho barium car¬ 
bonate, with exclusion of air, on a filter composed of a 
mat of asbestos and a layer of quartz grains of different 
sizes (50% passing a 20-mesh, and the remainder passing 
a 10-mesh and retained by a 20-mesh sieve), washing 
with water free from carbon dioxido (150 c.c. are usually 
sufficient), dissolving in excess of N /10 hydrochloric acid, 
and titrating the excess of acid with iV/10 sodium hy¬ 
droxide, using mothyl orange as indicator. The usual 
purifying train connected with the combustion tube may 
be dispensed with, an 8-bulb Meyer tube containing the 
barium hydroxide solution being directly attached. The 
oxygen should not be passed too rapidly. In tests with 
U.S. Bureau of Standards analysed irons and steels, the 
mean error in eight determinations was —0*000056 grm. 

—A. S. 

[Silver ore#.] Desulphurising process at the Nipissing mill r 
Ontario. Min. and Eng. World, June 6, 1914, 1070. 

A wet desulphurising process in which the slime pulp is 
mixed with caustic soda solution and passed through a 
revolving tube mill in which there are a number of alumi¬ 
nium ingots. A further treatment is given in a tank 
lined with aluminium plates, in which the pulp is slowly 
agitated for 24—36 hours. The slime is then dewatered 
in a Butters filter plant, and evanided for 48 hours. The 
silver is obtained in a spongy metallic state, readily 
amenable to the cyanide treatment, resulting in improved 
extraction after shorter contact with the cyanide liquor. 
(See also Eng. Fat. 18,660 of 1912; this j., 1913, 915.) 

—W. R. S. 


The effect, of chilling and annealing at various temperatures 
on the hardness, resiliency, and tenacity, both in the cold 
and hot state, of a number of tool steels was determined, 
and also the temjierature at which the edge attained its 
maximum cutting power. Seven carbon steels, three 
ohrome-, two tungsten-, and two nickel-chrome special 
steels, and six chrome-tungsten and four chrome-tungsten- 
vanadium high speed steels were used in the tests. Two 
pages of curves and tables are given for each sample. 
The resiliency of the carbon steels increased after related 
chilling followed by annealing, being double the original 
in some cases after 5 successive treatments. After 10 
successive treatments, the hardness of carbon steels with 
more than 0*7% 0. ceased to be uniform, whereas the 
social steels showed uniform, though slightly decreased, 
hardness. Following, the steels are arranged in order of 
efficiency, as measured by output (quantity of articles 
finished, and quantity of turnings removed, More the edge 
of tho tool was blunted :—Gold tests : (1) chrome steels 
{Or 2-2—3*4%); (2) hyjiereutectoid carbon steels (0 
0*91—1*20%). Hot tests; (1) special steels; (2) 
hypereutcctoid carbon steels ; (3) hypoeutcotoid carbon 
steels. The samples showing the highest cutting efficiency 
at higher temperatures were: (1) tungsten steel (W 3-53%); 
(2) hyperouteetoid carbon steels (0 0-95—1*26%); (3) 
chrome steel (Or 3*40%).— W. R. S. 

Iron and steel; Direct determination of carbon in -. 

W. 1). Brown. Met. and Ohcm. Eng., 1914, 12, 390. 

In the process described tho boat containing the metal is 
placed in the cold jiart of a silica tube, which is then 
closed with a two-hole stomier fitted with a nichromo 
jilunger rod. After the air nas been displaced by oxygen 
the boat is pushed into tho hottest part of tho tube by 
the plunger; oxygen is passed at the rate of 400 o.c. per 
minute. The tube contains a layer of loosely packed 
ignited asbestos which acts as a catalyser. Under these 
conditions, with an initial temperature of about 980° C., 
a temperature of about 1650° 0. is obtained momentarily 
and oomplete combustion takes place as fast as fche 
oxygen is supplied. The determination may be completed 
in 10 minutes.— W. R. 8. ^ 


Silver bar ; Fineness of the 800 standard -. O. Yama- 

gata. J. (loll. Eng. Imp. Univ.,Tokio, 1914,5,191—212. 
The silver bars used for 50-sen coinage at the Ini|>erial 
Mint, Osaka, arc 584 mm. long, 49*2 wide and 11-88 
thick ; they arc cast “ on end,” and, after removal of tho 
top portion (2—3 cm.), rollerl down to “ fillets,” 56-6 mm. 
wide and 1-73 thick, from which the “blanks” are cut. 
A number of fillets (some from whole bars, i.e., as cast) 
were cut lengthwise into equal strips and then transversely 
at equidistant points, each portion being assayed separ¬ 
ately. It was found that throughout, the length of the 
fillet the fineness was highest along the middle and 
gradually decreased towards both sides. The portions 
representing the top and bottom ends of the bar were 
respectively richer and poorer in silver than the bulk, the 
composition being irregular at the former, hut uniform 
at the latter, part; for this reason, at loast 2 cm. should 
he cut off the top of the bar before rolling, and it would 
also be advisable to reject a small portion of the bottom 
of the finished fillet. At all other parts of the fillet the 
average fineness was practically uniform and in agreement 
with the ]x>t assay. The finenoss of a bar cast from the 
very bottom of a pot (i.e. the residue of a melting) was 
irregular and considerably higher than the corresponding 
pot assay. Accurate sampling of tho normal bar by the 
method of cutting assay-pieces is regarded aa practically 
impossible. A 50-sen coin was sampled by taking three 
equal, circular punching, one from each angle of an 
equilateral triangle described in a concentric circle having 
fivivsevenths of the coin's diameter; this method gave 
better results than that involving a central punching of 
the coin. The average fineness of the alloy at each stage 
of minting was as follows ;—pot assay 798-9, fillet 799-1, 
“ scissel ” (the portion of the fillet remaining after tho 
“ blanks ” have been cut out) 798-5, blank 799-2, ooin 
799-0.—W. E. F. P. 

Copper-nickel ores ; Chloridising the. Sudbury -. A. H. 

Carpentor. Eng. and Min. J., 1914, 97, 1085—1089. 

In tests made on the applicability of the Longmaid 
Henderson process to the treatment of cinders from 
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Sudbury copper-nickel ores, in order to leaoh out the 
copper and ootain a residue suitable for direct smelting 
to ferro-nickel pig or steel, the most favourable conditions 
were found to be as follows : the final temperature in 
roasting must be high enough to decompose the nickel 
■sulphate ; the ohloridising roast must bo conducted at 
370°—425° C. to prevent the formation of niokel chloride 
and its volatilisation. The sulphur content should be 
reduced to 1£ times the copper content, and if more is 
removed by roasting, a suitable amount of pyrites is 
■added previous to ohloridising. Low-grade copper-nickel 
matte was also treated successfully by this method. 

—W. R. S. 

Rpdter ; Production of -- in Upper Silesia. A. Rzchulka. 

Z. angew. Chom., 1914, 27 , 327—328. 

The production of spelter in Silesia dates back to 1809, 
the total production up to 1913 inclusive being .*3,047,421 
tons. Oxidised ores were treated exclusively until about 
1860; sinco then blende also has been workod, and is now 
by far the most important oro. Belgian retorts have 
lately displaced the large Silesian muffles, although the 
latter were more advantageous in the treatment of low- 
grade ores.—VV. R. S. 

Zinc ble.nths ; Treatment of roasted - for the decomposition 

of zinc ferrites ftrevious to distillation. V. Lindt. Metall 
u. Erz, 1914,11,405—408. 

Zinc ferrites formod in the roasting of blende may be 
decomposed by reduction with producer gas. in a 
laboratory experiment in which a sample of roasted 
blende was treated with coal gas, the content of zinc 
present in the form of combined ZnO fell from 6-4 to 2*5% 
after 40 minutes’ heating.—W. R. S. 

Aluminium ; Nickel-plated -. E. Tassillv. Rev. Met., 

1914, 11, 670-673. 

An adherent nickel deposit on aluminium is easily obtainod 
by Canoe’s process (Eng. Pat. 24,019 of 1911 ; this J., 
1912. 394). The aluminium is treated with boiling 
potassium carbonate solution, then brushed with milk 
■of lime, and immersed for a few minutes in a 0*2% solution 
of potassium cyanide, and in a solution of 1 grin, of iron 
in 1 litre of hydrochloric acid (1:1) until it acquires 
* moire appearance. The nickel is deposited as usual, 
■e.g., from a bath containing 50 grms. of nickel chloride 
and 20 grms. of boric acid per litre. The addition of iron 
to tho last preparing solution is essential: a minute 
•deposit of iron (0*25—0*5 grin, per sq. metro) was found 
•on the aluminium, and microscopical examination of the 
surface showed a cellular structure. The iron appears 
to form a network of microscopic galvanic couples, which 
producos a rough surface. This accounts for tho strong 
adhesion of tho doposit, which cannot be detached without 
also tearing off aluminium particles.—W. R. S. 

Arsenic; The. melting point of -. W. Heike. Int. 

Zeits. Metallog., 1914, 6, 168—171. 

Hf.atino and cooling curves of arsenic contained in an 
■exhausted porcelain vessel packed in sand in an iron 
bomb, gave a molting point of 830° ( 3 . No other thermal 
■effects were observed between this temperature and 
150°C. The arsenic after having been melted was steel- 
gray to lead-gray in colour ; it was very brittle and broke 
•easily with a brilliant fracture; the hardness on Mohs’ 
scale was 3J—4.—T. St. 

Resistance of platinum vessels to hot nitric acid. Baxter 
and Grover. See VII. 

Determination of nickel by dimethylglyoxime. O. Brunck. 
See XXI1L 

Patents. 

Iron; Treatment of -. A. V. Dismore, Slough, Bucks. 

Eng. Pat. 4292, Feb. 19, 1913. 

The iron is made the cathode in an electrolyte composed 
of 44 nickel salts ” 1 lb., common salt 1$ lb., ptatinam 


bichloride 3-75 grains, and water 1 gallon, tho anode 
consisting of nickel and carbon placed respectively on 
opposite sides of the iron. A low-tension current is first 
passed through the bath, and then a high-tension current 
(up to 1000 volts), which automatically outs out the first 
ourront, is suddenly switched in. After a suitable time 
the iron is cleaned by immersion in toiling water. Tho 
treatment is stated to produce enhanced malleability, 
ductility, and tensile strength.—T. St. 


Cast-iron Production of -. A. W. Gregory, London. 

Eng. Pat. 6530, Maroh 17, 1913. 

Oast iron suitable for conversion into malloable castings 
is made by molting steel or wrought iron scrap with 
carbonaceous and silicon-bearing materials. Manganese 
is removed by the addition of a sulphur-bearing material, 
preferably an inferior coke, high in sulphur, whereby 
manganese sulphide is formod and fosses into the slag. 

—T. St. 

Steel manufacture. The British Thomson-Houston Co.» 
Ltd., London. From General Eloctric Co., Schonootadv, 
N.Y., U.S.A. Eng. Pat. 11,370, May 15,1913. 

Thf. hysteresis action of silicon steel is reduced by 10—30% 
by heating it for 2—5 hours at 1100°—1325° C. in a 
reducing atmosphere (hydrogen) or in a vacuum (2—2-5 mm. 
of mercury).—W. E. F. P. 


[Steel]. Metallic articles such as gun-barrels, and turbine 
blades, which require great power of resistance to corrosion, 
that is against the influences of moist air, water, sea- 
wnter, and the like ( not acids). 0. Pasel, Essen (Ruhr), 
Germany. Eng. Pat. 13.414, June 10, 1913. Under 
Int. Conv., Oct. 17, 1912. 

The steel alloyB used contain Or 7 to 25, Ni 20 to 0-5, 
and 0 up to 1%, and when the articles are required to to 
non magnetic, the chromium should to not loss than 8%. 
Those of tho alloys with a Brirtell hardness above 380 
are inado soft and workable by heating to between 500°C. 
and tho critical point (720°—780° C.) and oooling. 
Preliminary heating to 800°—1000" C. imparts groat 
strength and toughness, and subsequent heating to 
800°—900° 0. rehardens the alloys. Those of the alloys 
with a Brinell hardness below 350 are made vory tough 
and non-magnetic, by heating to 1100°—1200 J C. and 
cooling rapidly.—T. St. 

[Steel. ] Metal articles such as vessels, tubes, and parts of 
machinery, which require great power of resistance to 
attack by acids and great strength. 0. Pasel, Essen 
(Ruhr), Germany. Eng. Pat. 13,415, June 10, 1913. 
Under Int. Conv., Dec. 20,1912. 

A steel alloy containing Or 15 to 40, Ni 20 to 4, and 
0 up to 1%, is very resistant to the action of acids, 
especially nitric acid, and possesses great strength. After 
being heated to 1100‘ J —1200" C., the cooled alloy is 
very tough and may be worked up into sheets, tubes, etc., 
without difficulty.—T. St. 

[Iron and copper.] Metal and, carbon; Manufacturing 

agglomerates of reduced -, termed in particular 

“ Jerro-carbonite" and “ curro-carbonile." J, G. Aarta, 
Dongen, Holland. Eng. Pat. 17,613, July 31, 1913. 
Under Int. Conv., Aug. 1, 1912. 

A mixture of tho (iron or copper) ore with powdered coal is 
“ carbonised ” in a vertical retort the upper part of which 
is heated (attaining a temperature of atout 1200° C. 
at the hottest zone) while the lower end is immersed in 
water. The red-hot agglomerate is continuously dis¬ 
charged into the latter, the steam generated passing 
upwards through the charge and produoing hydrogen and 
oarton monoxide by which the ore in the upper zones of 
the retort is reduced. The proportions of oro and coal 
are adjusted so that the agglomerate contains sufficient 
fuel for subsequent fusion in the oupola.—W. E. F. P. 
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[Iron] Orta; Process of redwing -. H. C. Alford, 

St. Louis, Mo. U.S. Pat. 1,097,156, May 19, 1914 ; 
date of Appl., Sept. 1, 1911. 

Powdered iron oxide ore is preheated, then mixed with 
excess of carbon and heated to about 1000° F. (538° C.) 
in order to effect reduction without fusion. Two horixontal 
cylinders, one above the other, and geared to rotate 
together in opposite directions, are mounted in a heating- 
chamber. Tnoy are connected within the chamber by a 
vertical end-piece, fitted with an inclined Bido-pipe through 
which coal is introduced by means of a Bcrew conveyor. 
Within oach cylindor is a fixed worm or screw so that, 
on rotation, the chargo is propelled through the apparatus 
continuously. The ore is preheated in the upper and 
rodueed in the lower cylinder.—W. E. F. P. 

Armour-plate; Method of treating -. S. S. Wales, 

Munhall, Assignor to Carnegie Steel Co., Pittsburgh, 
Pa. U.S. Pat. 1,097,672, May 19,1914; date of Appl. 
Nov. 15, 1906. 

The forged plate is successively heated to 700“ C., ro- 
forged, neated to 875° 0., quenched, heated to 775° C., 
air-cooled, machinod, re heated to rathor less than 775° C., 
formed, annealed, machined, and water-hardened. One 
surface of tho hardoned plate may be softened by heating 
and air-cooling, the opposite side being sprayed during 
the operation to prevent equalisation of the temperature 
through the material.—W. E. F. P. 

Metals; A nti-friction -. 0. Billington, Stoke-on- 

Trent. Eng. Pat. 11,138, May 13, 1913. 
Sn-Sb-C\J-aux>ys, with or without Pb and containing 
Ni 0-1—5*0%. The following percentage compositions 
are given as examples:—(1) Sn 84, 8b 9, Cu 6, Ni 1 ; 
(2) Sn 74, Sb 9*75, Pb 10, Cu 5, Ni 1-25.—W. E. F. P. 

Furnaces; Muffle ami similar -. August’s Muffle 

Furnaces Ltd. and J. R. 0. August, Halifax. Eng. Pat. 
11,386, May 16, 1913. 

A furnace in which the gases issuing from the fire-box, 
2 (see tig.), through a series of slots, 4, arranged along the 
middle of tho slab, 3, forming the roof of tho firo-box, 



are caused to pass successively along passages betwoon this 
slab and tho bottom, 6, of the muffle ; through flue bricks, 
11, forming the sides; over the top, 12, and towards 
the front of the muffle, beneath removable, wedge-shaped 
slabs or blocks, 13, supported along the middle of the 
structure by a keystone, 21, secured to the upner portion 
of the apparatus; through internal, horizontal passages, 
14, in the slabs, 13, towards the bock of the furnaoe; 


above the slabs, 13, towards tho front, and thence to tho 
chimney.—W. E. F. P. 

[Lead and zinc.] Ores; Separation ofmetaUic sulphide -► 

F. J. Lyster, Broken Hill, N.S.W. Eng. Pat. 11,939, 
May 22, 1913. 

The ore is treated twice by froth-flotation at atmospheric 
temperature: first in a neutral or alkaline solution to 
produce a concentrate relatively rich in galena; and then 
in water to produce a concentrate relatively rich in blonde. 
The medium in which tho first separation is effected may 
be a natural “ mino water ” or a prepared solution con¬ 
taining one or more of the following compounds: ohloride, 
hydroxide, nitrate or sulphate of calcium, magnesium, 
sodium or potassium; chloride of barium, carbonate or 
bicarbonate of sodium, sulphate of manganese, zinc, 
iron or aluminium.—W. E. F. P. 

Sulphide, ores; Flotation process for the concentration of 

- by means of oil and nascent gases. Tellus A.-G. fiir 

Berghau und HiittenIndustrie. Ger. Pat. 273,266, 
March 1, 1913. 

The finely ground ore is mixed with water to which 
sodium sulphide or carbonate is added, and with oil, 
and the pulp is distributed uniformly over tho surfaco 
of a body of water to which acid is supplied below the 
surfaco. Tho hydrogen sulphide or carbon dioxide 
evolved adheres to tho oiled sulphide particles and carries 
them over the edge of the recoptaclo, whilst the particloa 
of gangue sink to the bottom. Tho proportions of sodium 
sulphide or carlsmato and of acid may be adjusted so as 
to give a neutral effluent.—A. S. 

Silver-lead-zinc ores; Treatment of - by smelting with 

zinc chloride or its double salts. E. Langguth. Ger. Pat. 
273,483, April 6, 1913. 

The melt, containing lead chloride, without separation 
of unattacked ore or gangue, is granulated in water. 
Tho lead ehlorido remains dissolved in the hot solution 
I of zinc chloride produced, and after separating insolublo 
matter, can bo recovered partially by crystallisation, or 
entirely by precipitation with metallic zinc.—A. 8. 

Tin ores ; Treatment of -. H. Wade, London. From 

J. B. Macdonald, Pazna, Bolivia. Eng. Pat. 12,267, 
May 26, 1913. 

The concentrate from lead-bearing tin ore is calcined 
with an alkali nitrate to produce lead sulphate which is 
subsequently removed by treatment with a hot solution 
of caustic soda; when containing iron sulphide tho 
material is roasted at a low Iwnjieruture and re-oon- 
contrated before treatment with alkali nitrate.—W.E.F.P. 

Slimes ; Separators for treating metallurgical - and for 

like purpose*. H. W. Hardinge, New York. Eng. Pat. 
20,919, Sept. 16, 1913. 

The apparatus (fig.) consists of a rotatory truncated 
conical receptacle, 1, into which the pulp is introduced 



through the smaller end, 4, from a hopper, 5, by a pipe, 6, 
and discharged in part from a central opening 8, in the 
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larger end, 7. Tbe opening, 8, h provided externally 
with a funnel, 9, and internally with a eerie* of open, 
radial pipes, 10, which rotate with the receptacle and are 
carried at their converging onda in a block, 11, clammed 
against the side of the vessel by means of a rod, 12. During 
rotation the heavier particles of the material gravitate to 
the larger end of the roceptaole, are taken up by the 
pipes, 10, and discharged through the funnel, 9; while 
the lighter partioles are discharged through the opening, 
4, the love! for discharge being preferably suoh that the 
receptacle will never be quite half full.—W. E. F. P. 


Ore Apparatus for washing ——. H. A. Braekelsberg, 
Hagen, Germany. Eng. Pat. 13,987, Juno 17, 1913. 
THEjfinely powdered, dry ore is allowed to fall freely 
from a hopjior, 9 (fig.), on to a distributing cone, 11, 
and thoncc to a Bproader cone, 13, upon the surfaoo of 



which is maintained a continuous stream of water, sup- 

} >liod through a pipe, 5, to the interior of tho cone, 11, 
rom which it is delivered, through openings, 11', under 
a steady pressure by reason of tho air cushion in the 
upper part of the cone. Beneath tho spreader cone, a 
series of funnel-shaped vessels, filled with water and 
levelled by means of screws and ball-headed bearings 
at the base of the apparatus, are disposed conoentrioally, 
as shown, classification of the ore pulp boing effeoted 
by moans of the successive overflows, and cloar water 
discharged peripherally from the outermost vossel. 


[Tungsten.] Wire ; Process of drawing -, and apparatus 

for same. H. Schinnerling, Reinickondorf-Oat, Germany, 
Assignor to General Electrio Co. U.8. Pat. 1,096,866, 
May 19,1914 ; date of Appl., April 16,1913. 

Tkk (tungsten) wire is drawn through a die immersed in 
a bath of lubrioant (oil) at 300°—400° C.—W. E. F. P. 


Wires ’ Method of pointing - for wire-drawing. Wol- 

framlampen-A.-G. Ger. Pat. 272,731, May 7, 1912. 
Thi end of Hie wire is treated with a fused chlorinating 
or sulphurising bath of inorganic chlorine or sulphur 
compounds. For example the wire may be dippod into fused 
antimony pentaohloride or used as anode m the electro¬ 
lysis of fused calcium chloride.—A. S. 


Metals and alloys; Process of casting ingots of -, and 

apparatus therefor. P. H, G. Durviile, Paris. Eng. 
Pat. 23,719, Oot. 20, 1913. Under Int. Conv., Nov. 21, 
1912. 



Tax apparatus (fig.) consists 
of a mould, 1, having an 
extension, 3, to which a 
reservoir, 2, is attached, tho 
latter and extension being 
lined with refractory material, 
4. The reservoir is charged 
and the apparatus slowly in¬ 
verted so as to fill the -mould 
without agitating the molten 
metal.—W. E. F. P. 


[Zinc from brass.] Volatilised matter; Process of separating 

and recovering - . G. Mellon, East Orange, N.J. 

U.S. Pet. 1,097,135, May 19, 1914 ; date of Appl., I)cc. 
19, 1912. 

Molten brass is caused to flow down a scries of steps 
within a vertical furnace and exposed to the action of a 
gaseous stream traversing the furnace in the opposite 
direction. Volotilisod zinc oxide is collected at the top, 
and the molten residue at the bottom, of tho apparatus. 

—W. E. F. P. 

Metals and oxides ; Process for separating and recovering 

- from molten slags and other products. A. Desgraz. 

Ger. Pat. 273,047, June 13, 1913. 

The metals nr oxides are separated from the slag or the 
like by treatment with reducing agents, with or without 
other additions, in a reverberatory furnace so arranged 
that the charge moves with deoroasing velooity towards 
the hottest part of the furnace, whilst simultaneously its 
surface increases. The furnace is divided into several 
compartments arranged in steps, so that as the surfaoe 
of the oharge becomes largor its depth becomes less. As 
the charge moves towards the hottest part of the furnace, 
and the desired metals are separated from the slag, the 
latter becomes lighter and, separating from the heavier 
portion, becomes exposod in increasing degree to the 
flame.—A. 8. 

Platinum ; Process for separating - from iridium and 

other metals. Verein Chomischer Fabriken in Mannheim. 
Ger. Pat. 273,178, Maroh 28, 1913. 

Tuk mixture of motals is treated with ohlorine above 
585“ C. until tho iridium is completely converted into 
chloride. A portion of the platinum is converted into 
chlorido and volatilised, but most of it is unattacked and 
is separated from the non-volatile iridium trichloride by. 
olutnation or by dissolving in aqua regia. —A. 8. 

Chemical reactions sensitive to air or oxygen [e.g., reduction 

of easily oxidisable metals]; Process far carrying out - 

in an inert atmosphere. O. Knofler und Co. Ger. Fat. 
273,218, Oot. 18,1912. 

A solid or liquid substance, whioh on heating gives off 
non-oxidising vapours, is added to the reaction mixture. 
Formaldehyde, for example, is decomposed into carbon 
monoxide and hydrogen at 500“ C., ana easily oxidisable 
metals such as thorium, eireonium, cerium, titanium, and 
vanadium may be obtained from their oompounds by 
heating with metallic calcium in presence of 8—10% of 
trioxymethylene. Ammonium compounds and hydro¬ 
carbons may be used in a similar manner to produce a non- 
oxidising atmosphere.—A. 8s 
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Metals ; Furnace for obtaining easily ozidisable - 

A. Zavelberg. Ger. Pat, 273,308, Aug. 7, J013. 
Addition to Ger. Pat. 226,257. 

In carrying out the process described in the ohiof patent 
(this J., 1910, 1460), in order to maintain the inner portions 
of the walls of the reaction chamber at a uniform tempera¬ 
ture and restrict the cooling to the outer surface, heating 
flues arc constructed in the walls.—A. S. 

Iron and manganese ores, pyrites cinder , blende, etc. ; Pro¬ 
cess for roasting and sintering ores and metallurgical 

jrroducts, e.g. -, W. Buddous. Ger. Pat. 273,277, 

Jan. 16, 1913. 

Thin metal tubes, spaced apart, are nlacod in the sintering 
chamber and the ore is fed in around tho tubes. The fuel 
is then introduced into the spaces enclosed by the tubes 
and the latter are withdrawn. Sintering is effected by a 
blast of air forced through tho charge in a direction parallel 
to the columns of fuel.—A. S. 

Aluminium ; Production of a coating on - resisting the 

action of sen-water and concentrated acids or alkalis. 
Z. D Amico. Ger. Pat. 273,292, Doc. 10, 1912. Addi- 
tion to Ger. Pat. 248,857 (this J., 1912, 824). 

The aluminium is treated first with a solution of caustic 
alkali and then, without removing the aluminato formed 
and the excess of alkali, with a solution containing 
potassium-iron tartrate and cupric, ammonium, ferric, 
zinc and stannic chlorides. The coated metal is wash«Hl 
with lime water and warm water, heated, and treated with 
a mixture of oils and balsams as described previously 
( loe.cit .). The cupric chloride may be replaced by copper 
sulphate, and finely powdered calcium carbonate or a 
caustic alkali may be added to the solution of metallic salts. 

-A. 8. 

Aluminium; Process for protecting and decorating -. 

J. Tronel. Ger. Pat. 273,498, May 21, 1912. 

The metal is first sprayed with a mixture of an alkaline 
cleansing agent, ainmoniacal nickel sulphate solution, 
precipitated silica, and small quantities of zinc and tin 
compounds, then washed with water, dried, treated with 
a solution of rubber, gutta-percha, and nitrated castor 
oil or itH substitutes, again dried, at a high tomjieraturc, 
and then treated with a solution of nitrocellulose, celluloid 
(inflammable with difficulty), fatty acidR, and gum-like 
substances produced by the transformation of lactic acid 
in presence of organic and inorganic salts. An elastic 
transparent coating is obtained which is not broken oven 
when the metal is worked mechanically.—A. S. 

Electrolytic furnaces for the production of light metals. 
(». B. Ellis, London. From Sodium Process Co., New 
York. Eng. Pat, 29,418, Dec. 20, 1913. 

See U.S. Pat. 1,092,178 of 1914 ; this J., 1914,555.—T.F.B. 

Treatment of phosphate slag for agricultural purposes. 
Eng. Pat. 922. See XVI. 


XL-ELECTM-CHEMISTRY. 

Mercurous sulphate; Commercial preparation of - 

for normal cells. E. Warburg. Z. Eloktrochem., 
1914, 20, 345. 

Ordinary commercial mercurous sulphate iB not suitable 
for the preparation of Weston normal oells, but thore is now 
on tho market material prepared under tho advice of, 
and tested by, the Physikaliach-technisohe Roichsanstalt 
specially for this purpose. The salt is contained in sealed 
and stamped vessels under saturated cadmium sulphate 
solution. It is prepared by von Stcinwehr’s precipitation 
method (2L Instrumentenkunde, 1905, 25, 205 : to obtain 
preparations oomposed of crystals of uniform size, and 
hens* having the same solubility, and giving, in the cell, 
the wane EJC.F., one of the reacting solutions is heated 
to go 0 —100° C., and the other is added, drop by drop, 


with constant agitation; the very small crystals are 
removed from the product by elutriation),—W. H. P. 

Anodic oxidation of ammonia in alkaline solution in. 
presence of silver salts. Scagliarini. See VII. 

Reduction of disodium phosphate by alternating electric 
currents. Wenger and Hcinen. See VII. 

Patents. 

Refractory materials fusible only at high temperatures ; 

Fusion of -. E. Podszus. Fr. Pat. 405,004, Dec. 'I, 

1913. Under Int. Conv., Doc. 2,1912. 

The process is designed for the fusion of oxides of zirconiums 
thorium, aluminium, etc., which is impossible in an 
ordinary electric arc on account of their combination of 
i low conductivity and high melting-point. An inner 
chamber of refractory clay, surrounded by shoot iron, is 
provided with electrodes of which the upper can bo 
; manipulated in order to adjust their distance apart. 

I The current is started with the electrodes close together* 
and the lower one, jiacked in the badly conducting material 
—which is in a granular condition and not powdered lest 
it should be scattered and k thus extinguish the arc— 
attains a high temperature anti melts the surrounding 
particles which percolate to the bottom and in the melted 
condition are sufficient ly good conductors to take the place 
of the lower electrode, so that tho arc plays on the surface 
of the molt. Volatilised fumes raise the conductivity 
of the atmosphere, and by raising the upper electrode 
an arc of 20 cm. length is obtained at a tension of 220 
volts. Electrodes of composition resembling the material 
to be fused may be used.—H. H. S. 

Process fur treating zinc sulphate liquors. Eng. Pat. 2952. 
See Vll. 


Electrolysis and treatment of |zmr] sulphate liquors. Eng. 
Pat, 11,034. See, VII. 

Electrostatic srjHirators for treating inflammable or explosive 
materials. Eng. Pat. 20,802. See I. 

Cathodic production of hydrogen peroxide in electrolytes 
containing oxygen or an oxygen-containing gas. Ger. 
Pat. 273,209. * See V1T. 


XU.—FATS; 0US; WAXES. 

Fats ; Prej>aration of optically active -. /. Synthesis 

of optically active, halogenhydrin «. E. Abdcrhaldcn 
and E. Eichwald. Ber., 1914, 47, 1850—1860. 
Aij.ylamine was neutralised with hydrobromic acid and 
brominated, and from the resulting dibroinopronylamin© 
hydrobromide, CHjBrJ'HBr.CHj.NHj.HBr, the d-tartrato 
(m.pt. 131° (’.) was obtained by treatment with rf-silver 
tartrate. On fractional crystallisation crystals with 
lain—+25-59° and +3M7 0 were obtained. By treating 
the d-tartrate with sodium nitrite, d-dibromhvdrin 
(la]u=+ff-25°) separated, whilst the /-product could bo 
separated from the mother liquor. The optically active 
dibromhydrin was transformed by alooholic potassium 
hydroxide into d- and Z-opibromhydrins, the former having 
[ajD=+ 6 , 45 ‘\ Introduction of caproic acid into tho 
hydroxyl group produced a pronounced increase in tho 
optioal rotation. Attempts to remove both bromine atoms 
from the dibromhydrin were unsuccessful.—C. A. M. 

Linseed and petroleum oils ; Iodine value of -. W H. 

Smith and J. B. Tuttle. U.S. Bureau of Standards* 
Technologic paper No. 37. J, Franklin Inst., 1914* 
177, 687. 

The iodine values of raw linseed oils determined with Hanna*' 
solution, were ooncordant for amounts up to 0*25 gnn., but 
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decreased with the increase in weight above that limit. 
With burnt oils, an increase in the dogroe of burning 
rcduoed the limit of agreement with different weights of 
oil. With petroleum oils the iodine values were con¬ 
cordant for quantities of 0 0 grm. and upwards, the 
maximum absorption being obtainod in about 10 mins. 
Oils with the highest iodine values did not require the 
largest excess of iodine to obtain the maximum absorption. 
The influence of temperature was greater upon the iodine 
value of burnt than of raw or boiled linseed oils.—C. A. M. 

Acetyl value of oils, fate, etc. ; Determination of the -. 

E.' B. Holland. J. Ind. Eng. Chom., 1914, 6, 482—486. 
The author recommends determination of the saponifica¬ 
tion value of the fat before and after acetylation, the 
difference being the acetyl value and representing the 
number of mgrms. of potassium hydroxide required for the 
saponification of the acetyl fixed by 1 grm. of oil on 
acetylation. 5 grms. of fat are heated with 10 c.c. of 
acetic anhydride for 1—If hours under a reflux condenser, 
and the acetylated fat with addition of sufficient pure 
ccresin, washed and separated as in the determination of 
the insoluble acids, and its saponification value deter¬ 
mined. If the original fat contains free soluble acids, a 
correction must be applied.—A. S. 

Hardened oil*. E. Mellana. Annali ('him. Appl., 1914, 
1, 381—387. 

Samples of cottonseed, soya bean, kapok seed, whale 
and sperm oils were hardened by hydrogenation in presence 
of reduced nickel, and the characters of the products 
compared with those of the original oils. Samples of 
“ talgol ” (from whale oil), 41 cundelite ” (from whale oil) 
and 4 “ coryphol ” (from castor oil) were also examined. The 
results are shown in the following tabic :— 
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«8 

(Hi 

<>1-2 

100-0 

15-2 

— 

- 

Kapok seed oil 

55 

53 

48 

101 

32 

— 

42 

Whale oil .. 

52 5 

40 

4 1 

100*5 

28-S 

— 

30 

Sperm oil .. 

50 

4H 

30 

131-7 

173 

— 

20-5 

Taleol . 

43 

41 

35-7 

100-2 

0T3 

14 

— 

Candelite 

55 

54 

50-4 

101 

4 

— 

— 

Coryphol .... 

HI 

75 

08 

180-5 

18-5 

125 

— 


The oils after hydrogenation responded to the general 
colour reactions for seed or marine animal oils respectively, 
but less distinctly and with more or less modified colour 
effects. Halphen’s and Milliaus’ reactions for cottonseed 
and kapok seed oils usually gave negative results with the 
hardened oilB. All of the samples contained traceR of 
nickel. (Soe also this J., 1912, 996 ; 1913, 201, 370, 665.) 

—A. S. 

Soaps; Contribution to the knowledge of -. The 

gelatinisation of solutions of jntassiurn laurateand oleate, 
and of mixtures of the two. J. Kurzmann. Kolloidchcm. 
Beihefte, 1914, 5, 427-484. 

To obtain information regarding the property of forming 
a jolly which is possessed by solutions of potassium laurate 
and of mixtures of which it is a largo constituent, especially 
in presence of an electrolyte, the author determined the 
viscosity and eloctrical conductivity of solutions of this 
salt and of potassium oleate and of mixtures of the two. 
The determinations were made under very varied con¬ 
ditions of temperature and concentration and in the 
preoenoe of different electrolytes, the viscometer used 
being specially designed to permit of determinations 
being carried out with highly viscous solutions. The 
viscosity of potassium oleate at first increased gradually 
with increasing concentration, but with solutions of J grm.- 
moi. per litre and upwards the rise was extremely rapid, 


the viscosity attaining a very high value, even exceeding 
tha£ recorded for potassium palmitate by Farrow (this J. t 

1912, 289). Solutions of the oloate of 04iV strength 
and less exhibited a high temperature coefficient of 
visooeity. The rise in the viscosity of potassium laurate 
solutions was very moderate and gradual, and even with 
tho more concentrated solutions the temporature coeffi¬ 
cients were of a lower order of magnitude than thoso of 
the oleate. The behaviour of potassium myristate gave 
results intermediate between thoso obtained with the 
laurate and oloate though it most resembled tho laurate. 
The behaviour of tho jKitassium soap obtained from palm- 
kernel oil, the chief constituent of which is potassium 
laurate, was very similar to that of tho pure laurate/ Tho 
addition of small proportions of potassium laurate to 
potassium oleato slightly raised tho viscosity at .90° C. 
and considerably reduced it at 20° 0., the temperature 
coefficient of tho viscosity of such mixtures being consider¬ 
ably Iohr than that of pure potassium oloate solutions, 
especially at fairly high concentrations. The addition of 
potassium hydroxide to a noutral soap solution decreased 
the viscosity at low concentration but at higher concentra¬ 
tion increased it. To obtain tho same effects with potas¬ 
sium oleate solutions as with potassium laurate solutions 
much smaller quantities of tho hydroxide wore required 
and the action of the hydroxide' was greater tho more 
concentrated tho oleate solution. The addition evon of 
small quantities of potassium laurato to tho oleato caused 
the properties of mixtures to approximate to thoso of tho 
pure laurate. The action of tho hydroxide varied with 
the tem{)orttture in such a way, that concentrations which 
reduced the viscosity at high temperatures increased it 
at lower temperatures. The critical concentration of 
the potassium hydroxide at which tho viscosity was 
increased may be called the “ gelatinising ” concentration 
since at this jxiint cooling the solution brought about 
the formation of a jelly. The temperature coefficient of tho 
viscosity was decreased by tho addition of small ouantitios 
of potassium hydroxide and increased by the addition of 
larger quantities before the “ critical concentration of 
gelatinisation” was reached. The temperature coefficient 
of the oleate was much higher than tnat of tho laurate. 
The viscosity of the i>otassium soap obtained from palm- 
kernel oil was much less affected by potassium carbonato 
than by potassium hydroxide when the effect of solutions 
of equivalent concentration was compared, but when 
equimolocular solutions were eomi>arod the effoct of 
potassium carbonato was of the same order as that of 
potassium hydroxido. This indicates that the effect is 
due to tho anion, the divalent carbonato ion being more 
active than the monovalent hydroxyl ion. It is not yet 
possible to explain the peculiar course of the viscosity 
curves which represent the effect of increased additions of 
potassium hydroxido. The peculiar minimum on the 
viscosity curves observed on adding increasing quantities 
of potassium hydroxido cannot bo ascribed to the influence 
of electrolytic or hydrolytic dissociation of the soap since, 
on the one hand, similar effects may be observed with 
potassium hydroxide and potassium chloride (Goldschmidt 
and Wiessmann, this J„ 1912, 693) and on tho other 
hand, colloids which cannot dissociate exhibit similar 
behaviour on tho addition of an electrolyte (Woudstra, 
Kolloid-Zeitschrift, 8 , 80). The properties exhibited by 
the potash soaps wore distinctly different from those of 
tho albumins in which tho formation of albumin ions or 
alkali salt seems to bo associated with an alteration in 
viscosity. This change in tho viscosity is an increase 
and not a decrease and is similar to tho behaviour of 
ammonia soaps on tho addition of ammonia (this J., 

1913, 201). The curvcB of the molar conductivities wore 
abnormal for all the soaps examined and were similar to 
thoso already determined for the soda soaps. An addition 
of potassium hydroxide or potassium carbonato lowered 
the conductivity of ail tho soaps examined, tho conduc¬ 
tivity of the mixture tending to become lower than that 
of the pure electrolyte which had boon added. The 
temporature coefficient of the conductivity of the mixtures 
foil regularly from the high values characteristic of the 
neutral soaps to those already known for pure potassium 
hydroxide solution. The conductivity of a mixture of 
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potassium laurate and potassium oleate was higher than 
the nun of the conductivities of its components and this 
increaso in the conductivity was more pronounoed at low 
than at higher tomperatures. When applied to technical 
operations the results of this investigation show that a 
calculation to determine the behaviour of a mixture of 
fats cannot be made additively.from a knowledge of the 
properties of its constituents anil that complicated 
reciprocal influences operate in mixtures of soaps of 
different molecular weights.—J. A. 

Soar ; Determination of the fatly acid content of ——. 
A. A. Besson. Chem.-Zeit., IBM, 38, 045—1(47, 68(M- 
( 187 . 

The author compared the efficiency of petroleum spirit 
und ether as solvents for fatty acids. The latter is to be 
preferred on account of the greater ease with which it 
can bo vaporised without leaving any appreciable residue. 
The short period of heating required to remove this 
solvent abio reduces the Iobb of volatile fatty acids to a 
minimum, this loss always being considerable when even 
carefully distilled petroleum spirit boiling below 06 (. 
is employed. Further, ether is a better Bolyont for 
lactones and hydroxyfatty acids, which occur in many 
fats (sulphur olive oil for instance) used extensively for 
soap making. The solubility of water in ether is not 
objectionable as this is considerably reduced by the 
presence in the water solution of the salt formed when 
the Boap is decomposed with an acid.—J. A. 

Talc as-a lubricant. F. Thalberg. Chem.-Zcit., IBM, 88, 
711—712. 

Talci does not behave like graphite on treatment with 
tannin solutions, but may be brought into a finer molecular 
state by being heated with ammonium carbonate, or by 
treatment for several hours with a current of dry ammonia. 
Afterwards the talc is dried in racuo, since heating causes 
the particles to agglomerate again. The treated material 
forms fine suspensions in water which are very difficult 
to filter and subsides exceedingly slowly in lubricating 
oils of medium density. When once suspended m a 
neutral oil no subsidence of the talc occurs on heating. 
The change in the character of the talc is attributed to the 
absorption of a minute quantity of ammonia. I'rom 
40 to 00% of ordinary talc may be introduced into heavy 
mineral oil provided that the oil be added to the tale 
and not the reverse.—C. A. M. 

Deodorisation of naphthenic acids. Schmitx. Sec II*. 

Treatment of grain [in the distillery ] for the rerm-mj of oil, 
utilising enzymes. Vasaeux. See XV 111. 


Fatly acids and their esters ; Process for redaction [Jydro- 
genation 1 of unsaturated — —. C. H. Maryott, Pallas, 
Tex. U.S. Pat. 1,087,466, May 19, IBM; date of appl., 
Nov. 30, 1912. 

A solution of the fatty aoid or oil in ether or other suitable 
solvent is treated with hydrogen in the presence of a 
catalytic metal of the palladium group, and in the absonce 
of any material quantity of water or other liquid in which 
fats are insoluble. —C. A. M. 

Fish oil; Process for the preparation of clear and odourless 
oils from —. F. Borgius, Hanover, Germany. Eng. . 
Pat. 18,925, Aug. 20, 1913. Under lilt, Conv., Aug. 20, 
1912. 

Fish oil is deodorised by a single beating for several 
horns at a temperature between 250' J and 300° C., without 
preliminary treatment with stoam, etc. Aftor deodorisa¬ 
tion, purification of the oil may be completed by washing 
or steaming. (See also Eng. Pats. 15.491 of 1887, 7901 
of 190(1, and 15,012 of 1912: this .1., 1888, 756; 1907. 
420 ; 1913, 34, 436).—0. A. M. 

Hydraulic presses for seeds and the like. Harburger Eisen- 
und BronzcwerKo Aktienges., and G. Kocbor, Harburg, 
Germany. Eng. Pat. 28,262, Pec. 8, 1913. 

A constant quantity of material is supplied to the press, 
the piston of which is made to descend automatically in 
regulated stages by discharging definite amounts of tho 
pressure-medium, e.g., water, through a measuring device, 
the discharge being controlled by the movement* of the 
hopper into which the material is fed. —0. A. M. 

Press-fillers for seeds containing oil. Harburger Eisen- und 
Bronzewerke Aktienges., Harburg, Germany. Eng. Pat. 
29,913, Pec. 29, 1913. 

Thu lateral inner walls of the filter chamber are pierced 
with numerous small holes which open radially into 
larger holes at an angle to the axis of the latter, thus 
increasing the outlet* for the oil without notably weakening 
the walla.—C. A. M. 

Process for obtaining a substitute for boiled linseed oil. 
Gcr. Pat. 273,347. See Xlll. 


Catalysing agents [for hydrogenation of oils ]; Manufacture 

0 r _. \V. Fuchs, Vienna. Eng. Pat. 11,542, May 17, 

1913. Under Int. Uonv., May 18, 1912. 

To reduco unsaturated liquid fatty aoids and their 
glyoorides, carbonate* of bade metals easily dissociated, 
such as nickel carbonate, are heated to 230 C. beneath 
tho surface of the oil, and subjected to the action of 
hydrogen under pressure. When metallic nickel has been 
formed, the reduction of the oil is brought about at a lower 
temperature. (See also Eng. Pats. 29.612 of 1® JO, 13,51® 
and 25 326 of 1911, 4702 of 1912, and 4144 of 1913; this 
J„ 1912, 398, 650, 1190; 1913, 706.)—B. N. 

Oil; Hydrogenated or hardened - and process of making 

same. C. Ellis, Montclair, N.J. U.S. Pat. 1,097,808, 
May 10, 1914 ; date of appl.. Not. 22, 1912. 

Ennui product* free from toxic metallic compounds, 
aud of the consistence of butter or lard, are obtained by 
the catalytic hydrogenation of cottonaeed oil or mixtures 
of edible oils.—C. A. M, 


XIII.— PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

White lead: Exmriments on -. R. S. Owons. J. 

Phys. Chem., 1914, 18, 461—473. 

By precipitating load hydroxide and carbonate, separately 
or together, from solutions of lead acetate, crystals of the 
former were obtained varying in size according to the 
concentration and temperature employed. Load oarbon- 
ate was not obtained in definite crystalline form, but, 
between narrow limits, the partioles varied in size according 
to the conditions of precipitation. By keeping a mixture 
of lead carbonate and hydroxide (separately preoipitated) 
under a solution of sodium aootate, white lead was obtained 
in particles of one size irreepeotive of the dimensions of the 
reacting particles. White load obtained by co-precipitation 
of the oarbonatc and hydroxide was composed of rounded, 
tranriuoent, non-crystalline partioles which were larger 
or smaller aooording as the precipitation was slow or rapid . 
The commercial white leads examined, and those produced 
in the laboratory by the Woltereok and Luokow eleotro- 
lvtio prooeseee, were found to oonsiat o{ l partidlee oorre- 
sDondmg in size to those of white lead obtained by slow 
preoipitatton. When composed of the smsBsr psrHole« ; 
precipitated white lead absorbed less oil aMJgMlMa 
a better paint than when oompoeed of largeHigNggjjftf 
uniformity in eise of partiole* it, however, not BfbgPNw 
an advantage in a paint.— W. E, F. P. 
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Med lead; Physico-chemical and technical studies on -<-. 

Preparation of pure lead orthoplumhale. J. Mllbauer. 
Chem.-Zeit., 1914, 88 , 477—479, 589—560, 566—567, 
587—588. 

The author critically reviews published methods lor the 
preparation of pure rod lead, and gives two new methods. 
Dry method. —Fifty grms. of potassium nitrate are slowly 
heated to 339° C., and a tube containing reorystallised 
dead chloride (m.pt. 484° C.) is immersed in the melt. Lead 

E eroxido is gradually added with constant stirring, and tho 
eating continued until oxygon ceases to be evolved, 
and tho lead chlorido in the tube has melted. The mass 
is then extracted with hot water, washed until free from 
nitrate, and dried at 110° C. Products thus obtained 
invariably contained 100% Pb,0„ were of a bright red 
-colour, and had sp. gr. 8-7 at 17° C. Wet method. —A 
mixture of load oxido and load poroxide (3PbO : 2Pb().) is 
gradually added to a concentrated solution of potassium 
hydroxide (150 to 200 grms. ]>er 100 c.c.), and the liquid 
heated for 5 mins. A deposit of red load is formed, with 
layors of other oxidos above it, and the formor, when washed 
with water, yields 100% Pb,0 4 . With other proportions 
of the lead oxides preparations ranging from green to 
brown or purplish-red in colour were obtained. 

By extracting commercial rod lead (58% Pb 3 0 4 ) with 
boiling potassium hydroxide solution (100 grms. in 100 c.c.), 
there was obtained after 25 minutes a residue containing 
92 to 96% Pb 3 0 4 , whilst a second extraction of 6 minutes 
yielded 99-7% Pb,0 4 . This method is not universally 
applicable, sinoe it does not remove impuritios such as 
■calcium carbonate. (Soo also this J., 1913, 97, 151.) 

—C. A. M. 

Tint si [Burmese lacquer]. L. Rosenthal. Farbenzeit., 
1914, 19, 1573—1574. Chem. Zentr., 1914, 1, 1979. 

“ Tarrst ” is obtained from tho stems of the Melanorrhoea 
usilala as a grey, very viscous liquid of sp. gr. 1-0010 at 
20° C., which on exposure to air becomes first brown and 
then, vory rapidly, deep block. The drying of the lacquer is 
not accelerated by sioeativos and is retarded by dry heat, the 
presence of moisture being essential. The constituent 
of tho lacquer soluble in alcohol is identical with the 
urushinio acid, C 14 H lg O„ of Japan lac. The othor 
■extract oonsists of a gummy substance Boluble in water 
and a nitrogonous, coagulable substance, similar to a 
protoin, which is insoluble in wator; this latter substance 
acts as an oxygen carrier in tho drying of tho lacquer, but 
doses its activity when heated above 60° C. The compo¬ 
sition of two samples of the lacquer was : urushinio aoid, 
86-24,83-24; gum, 3-08,3-52; oil, 0,0-53; residue insoluble 
in ether, 1-71, 2-14; moisture and volatile matter, 8-97, 
10-57%.—A. 8. 

Patents. 

. Linseed oil; Process for obtaining a substitute for boiled -. 

E. F. Waentig. Gor. Pat. 273,347, Feb. 28, 1913. 


determining the carbon oontent of the latter by 
oombiMfcion (ae© this J., 1013, 814). Contrary to the 
aUtemont of Alexander (wo this J., 1007, 422, 538 ; 1011, 
560) it was found that no appreciable quantity of oarbon 
dioxide is formed during tho conversion of oaoutohouc into 
the nitrosite.—A. 8. ^ 

Patents. 

^''Method of vulcanising - and means therefor. 

F. E. Blaisdoll, London. Eng. Pat. 11,257, May 14,1913. 
The vulcaniser consists of a steam-jacketed vessel with 
means for admitting both steam and compressed air into 
tho inner vessel. The rubbor articles are plaoed in the 
inner vessel into which Bteam is then admitted, and in 
which the pressure is afterwards raised by the admission 
of compressed air. Steam is at tho same time led into tho 
outer jacket in order to raise the temperature to that 
nocossary for vulcanisation, Tho temperature and pres¬ 
sure at which the goods are vulcanised ean thus be regu¬ 
lated indopondontly,—E. W. L. 

Bobber, caoutchouc and the like ; Becovery of the solvent 

from - -. A. Boeder, Hamburg, Gormany. Ena. 

Pat. 22,638, Oct. 7, 1913. 3 "U 

The work tables or rollers over which the materials usod 
in tho production of rubber texturos, such as rubber, 
asbostos shoots, are passed while tho solvent is evaporating, 
are completely enclosed in a easing, whioh is divided by 
the table or rollers into an upper and a lower oompartmont. 
The two compartments arc connected by relatively small 
paSBage-ways at tho sides, the bottom or sides of the lower 
compartment being indined, and the walls of this oom- 
partment being provided with a cooling devioo for the 
purpose of oollooting and assisting in the downflow of the 
condensed solvont, whioh is run off from an outlet at the 
bottom.—E, W. L. 


E. F. Waentig. Gor. Pat. 273,347, Feb. 28, 1913. 
Addition to Gor. Pat. 272,465. 

‘ The oils aro heated with water under pressure before being 
’treated with superheated steam as described in tho ohief 
patent (this J., 1914, 604).—A. 8. 

. Sealing and bottle wax; Manufacture of a - insoluble 

or sparingly soluble in alcohol. J. von Jasinski. Ger. 
Pat. 273,346, Aug. 17, 1913. 

' The resins obtained by extracting raw rubber or gutta¬ 
percha with solvents in whioh oaoutohouc is insoluble, are 
used, together with the usual colouring and filling materials, 
’in the preparation of the wax.—A. S. 


XIV«—INDIA-RUBBER; GUTTA-PERCHA. 

jMdtSz&mbusUon method for the direct determination of 
■■jjsE. G. Wesson. J. Ind. Eng. Chem., 1914, 6, 

■PStnoni description of the method for the determina- 
Hpf oao^tohouo by converting it into the nitrosite and 


Bubber; Treatment [ coagulation ] of -[to means of 

smoke], F. Ripeau, Paris. Eng. Pat. 2281, Jan. 28,1914. 
The latex is poured into shallow pans whioh are then plaoed 
on a supporting stand in a smoke ohamber. When the 
latex is ooaguiated sufficiently to enable the whole of it 
to be removod as a sheet, it is taken out, and may then be 
plaoed flat in a mould of such a size as to prevent lateral 
extension, and there subjected to gentle pressure in order 
to remove excess of water. The ooaguiated sheet may be 
turned and subjootod to further smoking, and a further 
quantity of latex may then be ooaguiated upon it. The 
sheets aro finally plaoed upon drying racks and kept in a 
drying shed until their surfaces are smooth and silky to 
the touch without being stioky or taoky.—E. W. L. 

Manufacture of a sealing and bottle wax insoluble or sparingly 
soluble in alcohol. Ger. Pat. 273,346. See XIII. 


XV.—LEATHER; BONE; HORN; GLUE. 

Colloidal tannins. M. C. Lamb. Leathor Trades Year 
Book, 1914, 127—130. 

Quebbacho, containing 7 parts of tannin to 1 put of npn- 
tannin, penetrates hide muoh more rapidly, especially in 
dilute solutions, than oak bark, whioh contains 7 parts 
of tannin to 4 parts of non-tannin. Diffusion is slower 
with oak bark on account of its more colloidal character 
due to the relatively greater amount of non-tannins whioh 
it contains. Green pelt is first plaoed in liquors which 
have become mellowed by the accumulation of dissolved 
hide-auhatanoe and calcium salts and from which most of 
the astringent tannins have been removed by earlier packs 
of goods, or drawn grain and case-hardening is the result. 
The colloidal character of the tannin matter 5 m an 
important bearing on the subsequent behaviour of the 
solution. C. F. Gross has found that the colloidal spb- 
stanoe “ tragasol ’’ extracted bom seeds, when mixed with 
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tannin, produces a curdy precipitate in which the two 
substances are oombined approximately in the ratio of 
their formula weights. The precipitate is insoluble in 
water but readily mixes with it; on heating a transparent 
and continuous solution is formed with a great increase of 
viscosity. The substanoe is suitable for tanning as the 
transition to the insoluble condition by combination with 
pelt is comparatively slow. Goods may be placed, after 
deliming, direct into a concentrated solution of the tra- 
gasol-tannin precipitate, with no water added except 
that held by the pelt, and there is no liability of causing 
drawn or case-hardened grain. Such strengths oan bo 
used as to tan sole-butts completely in 30 hours. The 
mixture is host applied in the drum and the leather pro¬ 
duced is water-resistant and of good colour as there is 
little oxidation and the tragasol-tannin complex partB 
with water very slowly. Tannage may also be carried 
out first with the colloidal material followed by the use 
of liquid extract in undiluted form.—D. J. L. 

Tan ; Power from spenl -. C. E. Parker. Leather 

Trades Year Book, 1914, 201—202. 

The combustion furnace (producer) for converting tan 
into power gas is necessarily larger than that for a similar 
plant using coke or anthracite. Before foeding into the 
producer, the tan is put through a tan-press to nemove 
excess of moisture. Special features in the scrubbers for 
cleaning the gas are necessary as trouble may arise from 
clogging of valves or piston if tar is carried forward with 
the gas. A very efficient gas is produced from spent tan, 
some materials being better than others in this respect. 
Myrobalans, on account of their oily nature, give a good 
gas of high calorific value. Crude tar iB deposited in the 
washer, but the quantity of saleable by-products (oils) 
obtainable therefrom has, so far, not been found to render 
recovery profitable.—T). J. L. 

Leather finishing ; The uses of collodion in -. C. A. 

Higgins. Leather Trades Year Book, 1914, 148—151. 
Solutions of collodion cotton or nitrocellulose (colluloid 
solution, soluble cotton mixture, pyroxylin, nitro-cotton 
solution and tapon) are finding application as a varnish 
or a vehicle for the application of pigmonts and decorative 
materials on account of the ease of application and the 
strength and insoluble nature of the film produced. Care¬ 
ful selection of solvents and efficient airing of leather after 
coating should leave no cause of complaint of residual 
odour. The advantages of the process over the old method 
of japanning with linseed oil aro that no ovens are required, 
sunning is unnecessary, and the loather retains its natural 
grain surface owing to a thinnor coating being used in the 
collodion process. The enamol is stronger and has not 
the brittleness or liability to crack of oil-enamelled leather. 

—D. J. L. 


last for over 1100 year* provided proper mining method* 
are employed and means devised tor utilising the lower- 
grade material. Attention is drawn to the increasing 
use of raw ground phosphate rock as a fertiliser.—A. 8. 

Basic slag; Sources of error in the analysis of -. M. 

Popp. Chem.-Zeit., 1914, 88 , 741—742. 

The sample should bo well mixed after it has been passed 
through the usual sieve, since the sifting operation tends 
to yield layers of material of unequal composition. The 
time of oontact of the sample with 2% citric acid solution 
should be exactly 30 mins, at 17*5® C., with oontinual 
shaking, and the solution should then be poured on a large 
filter ; further quantities of the solution must not be poured 
on to the filter as the latter empties. Fifty c.o. of the 
filtrate arc treated with 25 c.c. of iron citrate solution (see 
this J., 1913, 953), 1 c.c. of 3% hydrogen peroxide, and 
25 c.c. of magnesia mixture.—W. P. S. 

Ammonium citrate; A comparison of neutral - with 

sodium citrate and N / 10 citric acid. P. Rudnick, W. B. 
Derby, and W. L. Latshaw. J. Ind. Eng. Chom., 1914, 
6, 480—487. 

In the determination of insoluble phosphorio acid in 
phosphatio fertilisers, sodium citrate solution of sp. gr. 
from 1-043 to 1-231 gave results considerably higher than 
those obtained with neutral ammonium citrate solution 
of sp. gr. 1-09. N/\0 citric acid gave rosults agreeing 
well with those furnished by ammonium citrate and has 
the advantages that it is more easily prepared and 
standardised than the latter, and allows of the extraction 
and filtration being performed more rapidly.—A. 8. 

Solubility of the, nitrogen compounds of nitrolim (crude 
calcium cyanamide) in water. Manuoili. iSce VII. 

Volumetric determination of cyanamide. Grube and 
Kruger. See VII. 

Use of dicalcium phosphate. (“ phospho-gelose ”) and 
kieselguhr for clarifying cane juice in Brazil. Pellet- 
See XVII. 

Patent. 

Phosphate slag for agricultural purposes ; Treatment of -, 

H. Kiippers and Act.-Ges. Poiner Walzwcrk, Peine. 
Germany. Eng. Pat. 922, Jan. 13, 1914, 

Silicious material, e.g., sand, is added to the molten slag 
as it leaves the converter and is intimately incorporated 
by a rotary stirrer which is plungod beneath the surface 
of the mixture after a crust has been allowed to form. The 
phosphoric acid of the slag may be rendered almost com¬ 
pletely soluble in citric acid by the process.—F. Sodn. 


XVI.—SOILS; FERTILISERS. 


Phosphate rock; Reserve supply of - in the United 

States. W. H. Waggaman. J. Ind. Eng. Chem., 
1914, 6, 464—405. 


iuk wtimateu supplies ui rve* grading irom on u) 

* bone phosphate of lime ” are as follows. In the case of 
low-graae pnosphate and wash-heaps, the equivalent of 
high-grade phosphate has been calculated. The estimates 
for Kentucky and Arkansas, where little development 
work has been done, are probably not close to the truth, 
but are regarded as ultra-conservative. High-grade rook : 
Utah, Idaho, Wyoming, and Montana, 2,500,000,000 tons ; 
high-grade equivalent of all grades : Utah, Idaho, Wyoming 
and Montana, 7,500,000,000; Florida, 354,300,000; 
Tennessee, 115,075,000; S. Carolina, 10,000,000; 
Arkansaa, 20,000,000; Kentucky, 500,000; high-grade 
equivalent of wash-heaps: Florida, 20,000,000; total 
10,519,875,000 tons. Talking the average output during 
tie life of tbs deposit aa three times the present output 
(nearly 3 million tons in 1912), the available supplies will 


XVIL—SUGARS; STARCHES; GUMS. 

Sugar ; Evolution of - in the beetroot during its second 

period of vegetation. M. Lev&llois. Bull. Assoc. Chim. 
Suer., 1914,81,903—909. 

During the period of flowering of the sugar beet the weight 
of the root gradually increases, decreasing again slowly after 
the appearance of the seed. On the contrary, the sucrose 
content rapidly falls, the decrease observed in the 
experiments of the author being from 18—21% in April 
to 8% at the moment of flowering in August and to 4% 
on the formation of the seed in September and October. 

—J. p. O. 

Maize; Manufacture of sucrose from -. J. Bohle* 

Dent. ZuckerincL, 1914, 89, 538—549, 

In a large scale experiment, maise grown in TawanBy 
Argentina, was crushed in a double 3-roller 
extraction of 55% by weight was obtained and 
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had the composition: Bril reading, 15-9; sucrose, 8-75; and 
purity, 55-0%. After clarifying by the addition of lime 
and soda, allowing to settle, snlphiting to a slightly aoid 
reaction, and boiling, the composition was : Bnx reading, 
14-7; sucrose, 8-69 ; and purity, 59'1%. The ooneentratM 
syrup did not crystallise readily in the pan, but after 
breaking the vacuum, and allowing the strike to stand for 
10 mins., a fine grain separated, whioh on subsequently 
centrifuging and “ covering ” with steam gave a sugar of the 
composition: water, 1-16; sucrose, 97-6; ash, 0-34; 
and reducing sugars, 0-31%. In a laboratory experiment 
with an extraction of 64-5% by weight, and a sucrose 
content in the juice of 12-27, tho yield of first and seoond 
sugars, calculated to 100° polarisation, was 6-36 and 1-25% 
respectively. It is ooncludod that the working-up of 
maize juice in tho factory presents no inconvenionco; 
but that on tho agricultural side there aro considerable 
difficulties, namely, the necessity of harvesting within 
18—21 days to avoid a great loss of sucroBo by inversion ; 
the brief duration of tho point at which the maximum of 
eucroso is readied ; and the sensitiveness of the plant to 
diseases and pests, especially in its early period of growth. 

—J. P. O. 


Bagasse ,- Weight of - in [sugar] factory control. G. L. 

Spencer. Intern. Sugar J., 1914, 18, 254. 

In the author’s method of determining tho woight of 
bagasse, the weight of the mixed juice is deducted from 
that of the cane and saturation water. This procedure is 
claimed to bo much more reliable than that in which tho 
ratio of the percentage of fibre in the bagasse and in tho 
cane is determined, though it is subject to oertain errors, 
i.c., the partial drying of the bagasse in passing through 
the mills, and the possibility of water entering the juice 
pans from the mill journals. Error in other directions is 
eliminated as far as possiblo by the use of automatic 
sampling devices, by taking tho actual weights of cane 
and juice, and by tho measurement of the water.—J. P. O. 


finally after again coding made up to 1900 c.o. This 
constitutes the neutral potassium citrate solution, 10 c. 0 . 
of which wi 1 oombine with the 5 o.o. of hydrochlorio add 
u>< ^ -* or *“ vo ™ on > forming potassium 
chloride and free citno aoid. 600 o.o. are treated with 
260 c.o. of hydroohlorio aoid (sp. gr. 1-188), cooled, and 
made up to 1000 o.o. This is the potassium chloride and 
citno acid solution, 20 c.o. of whioh oontain the equivalent 
of 6 c.o. of hydroohlorio acid (sp. gr. 1-188) used for inver¬ 
sion, combined as potassium ohloride. Procedure for beet 
molasses.— Twice the normal sugar weight of the sample 
is dissolved in 200 o.o. of water without the addition of 
any clarifying agent. For the diroot reading, 60 c.o. are 
PT** 1 , >1 » 100 c.c. flask with 20 o.o. of the potassium 
chloride and citric acid solution, and the liquid made up 
to the mark with saturated bromine water, being polarised 
ka fch ° 2( *° mni * g lass For tho inversion reading, 

50 o.c. of the normal molasses solution aro hydrolysed 
with 10 c.c. of hydrochloric acid (1 part of acid of sp. gr. 
1*188 to 1 of water) in the usual manner, cooled, and 
10 c.c. of the neutral potassium citrate solution and 
sufficient bromino water added to make up tho volume to 
100 c.c. After 20 minutes, the liquid is polarised in the 
200 mm. water-jacketed tube, preferably at 20° C., and 
tho content of sucroso calculated from tho formula: 
(D—1) 100 . 2()0p . ftr (D—I) 100 . ,* 

' 1320'— f0r 20 C » or at any ° fcher 

temperature, t, D and I being the direct and inversion 
polarisations respectively. Under the conditions of work¬ 
ing bromine has no ofTeot either on the sucroso or on the 
invert sugar, Tho coefficient of 132-6 was established 
with the new procedure in the presonee of molasses salts 
and. nitrogenous optically-active bodies for the concen¬ 
tration usod. This modification gives results that agree 
well with the Andrlik-Stanok method (this J„ 1911, 62), 
but aro about 1% higher than those obtained by tho 
ordinary procedure, which is known to be inoorreot on 
account of tho iaftuonce of optically-activo amino-acids. 

—J. P. O. 


Dicalcium phosphate (“ phospho-gelose") and kieselguhr; 

I’sc of - for clarifying cam- juice in Brazil. L Pellet. 

Bull. Assoc. Chim. Suer., 1914, 81, 849—858. 

The raw sulphitod juice is treated in mixing tanks with 
lime and a mixture of dioalcium phosphate and kieselguhr, 
passed through heaters, which raise it to 95°—100° C., 
and sent to the decantation tanks. After settling, 
a clear and brilliant juioe is obtained, whilst tho 
scums are filtered, washed, and dried, to be subsequently 
employed as a fertiliser, their composition being: organio 
matter, 64-25 ; organic nitrogen, 1-47; total phosphoric 
acid, 11-16; total lime, 12-87%. Depending upon the 
purity of the juice, the amount of the dioalcium phosphate 
and kieselguhr used may vary from 0-8—2-8 kilo, and 0-3— 
0-4 kilo, respectively per ton of oane ground.—J. P. O. 


Sucrose ; Modification of the double polarisation (Clerget 
Herzfeld ) method of determining the -—- in (beet) molasses 
V. Stanek. Z. Zuckerind. BShm., 1914, 38, 429—440 
(See also this J., 1914, 96 and 433.) 

To obviate the influence of salts and optically-aotivi 
nitrogenous substances in the double polarisation methoi 
when applied to beet molasses, the author proposes U 
make the direct reeding in the presence of exactly the earn: 
amount of potassium chloride and citric aoid as the inver 
s»n reading, clarification being effected with bromim 
water in place of lead aootate. Preparation of the eitri 
aotd solution .—380 grans, of pure potassium hydroxide an 
treated with about 260 c.e. of water, and when about 
three-quarter* have disaolved, the liquid (solution 1) if 
poured off, the remaining hydroxide being dissolved ii 
about 260 0 . 0 . of water (solution 2). 400 gram of pun 
ortdo aoid are mixed with 100—200 c.c, of water, aw 
solution 1 gradually added while stirring. After cooling 
the liquid is diluted to about 780 c.c., neutralised witi 
solution 2, phtaolphthalein being used as indicator, aw 


Adsorption of dextrose. 11. P. Rona and K. v. Toth. 

Biochom. Zoits., 1914, 64, 288—295. (Seo this J„ 1909, 

835.) 

The inhibitivo action of aoetio acid on the adsorption of 
dextrose by oharooal (toe. cit.) must be due to the undis- 
sooiated moleoules of acid, for it is not affected by addition 
of sodium aoetato or hydrochlorio acid The power of 
inhibition depends on the extont to whioh the inhibitivo 
substance is itself adsorbed, and this again depends 
on the extent to which it lowers the surface tension of 
water; for example, the inhibitivo action of propionio 
acid is greater than that of acetic acid, but less than that of 
butyrio or isobutyrio acid. The strong mineral acids, 
whioh are only weakly adsorbed, have very little influenco 
on tho adsorption of dextrose, whereas in the ease of the 
urethanes (methyl, othyl, propyl and butyl) adsorption by 
charcoal and inhibition of adsorption of dextrose are both 
strongly pronounced, and both inorease with the moleoular 
weight of the urethane. The distinction between 
“ mechanical ” adsorption by charcoal and “ electro¬ 
chemical ” adsorption by kaolin and ferric hydroxide 
(toe. cit.) is well exhibited by the urethanes, which aro 
strongly adsorbed by charcoal, but not at aU by kaolin 
or ferric hydroxide.—-J. H. L. 


Laetmlose; Action of ultraviolet rays on -. Formation 

of formaldehyde, and carbon monoxide. A. Bane, 
Biochem. Zeita., 1914, 64, 257—287. 

Pttbe aqueous solutions of hovulose, exposed to the action 
of ultraviolet rays, undergo decomposition even at 20° C., 
with production of gas consisting of oarbon monoxide 
together with small quantities of formaldehyde and 
carbon dioxide. The solutions afterwards contain aide- 
hydic and acid substances. (See also Bisny, Henri and 
Banc, this J., 1910, 1028; Bertbelot and Gaudsehon, 
tide J., 1910, 1081).—J. H.L. 
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Patxnts. 

llegcut furnaces. The Stirling Boiler Company, Ltd., 
London. From E. C. Knight, Tucuman, Argentine. 
Eng. Pat. 12,141, May 24,1913. 

Ik furnaces in which the megaas in passed through a retort 
on its way to the fire, a pipe containing a plunger oom- 
munciates at one end with the retort, and near the other 
with a regulating shoot above it. The ahoot has a flap 
arranged to open and drop a fresh oharge of megasa as the 
plunger is returning.—0. E. M. 

Sugar juices; Apparatus for boiling - by the steam 

from the juice, without addition of fresh steam. E. Porte- 
mont. Fr. Pat. 465,865, Dec. 1, 1913. 

The heating apparatus contains two concontrio tube 
systems, A and 11. Tho system, A, whioh serves to heat 
the juioe initially, is supplied through tho pipo, 13, with 
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steam say from the Pauly apparatus, and the system, B, 
through the pipe, 16, with steam from the juioe, the 
steam in each ease being utilised for two or more effects. 
Condensed water is discharged through the pipes, 14 
and 17, and non-oondensame gas through the pipes, 
18 and 18.—L. E. 


XVIIL—FERMENTATION INDUSTRIES. 

Enzymes ; Specific action of - with regard to their 

synthetic properties. E. Bourquelot. J. Pharm. Chim., 
1914, 9, 603-608. 

fra gluoosidase-jj is allowed to act upon an aleoholie 
solution of dextrose the fl-alcoholglucoside is produoed. 
At the same time the equilibrium between the a- and 
/Lgluooass becomes distuned, with the result that the 
whale of the dextrose becomes converted into the fl-modifl- 
cation. On the other hand, treatment of a similar 


aleoholie solution of dextrose with glucoaidaee-a leads 
to the production of a-alcoholglucoside. Similar results 
can be obtained by treating a solution of galactose with 
galaotoeidase-a or -ft. Methylgalactoside-8 has [a]D“ 
—0’419°.—F. Shdh. 

Benzoylcarbind and other substances; Formation of - 

from phem/lglyoxal by the action of fermenting yeast. 
H. D. Dakin. J. BioL Chem., 1914,18, 91—93 
When phenylglyoxal is addod to an actively fermenting 
mixture of dextrose solution and yeast, the main products 
of the aotion are benzoyicarbinol and I-mandeho acid; 
small amounts of benzyl alcohol, benzaldehyde, and 
phonylpyruvic aoid aro also formed.—W. P. S. 

Nitrogen; Question of the assimilation of elementary - 

by yeasts and mould fungi. A. Kossowioz, Biochem. 
Zeits., 1914, 64, 82—85. 

No evidence for the assimilation of elementary nitrogen 
was afforded by the author’s experiments, in whioh 
various organisms, inclnding Aspergillus niger, Penicillium 
glaur.um, and some yeasts, wore cultivated for three weoks 
in nitrogen-froo nutrient liquids (op. l.ipman, this J., 1911, 
1273).—J. H. L. 

Yeast; Asymmetric and symmetric action of - on racemic 

combinations of naturally occurring amim-aedds. F. 
Ehrlich. Biochom. Zeits., 1914, 63, 379—401. (See 
also this J., 1905, 683; 1907,480; 1909, 848 ; 1910, 835 ; 
1911,566.) 

Febmentino yeast acts selectively on racemic compounds 
of alanine, valine, ieucinc, isoloucine, serine, glutamic 
acid, phenylalanine, histidine and tho dipeptide alanyl- 
glycine, so that in somo cases after the whole of the 
naturally occurring isomerido has boon decomposed about 
80—70% of the other form can be recovered unchanged. 
There is no such solectivc action with aspartic acid, 
proline and tyrosine, both forms of which are decomposed 
at tho same rate. In his experiments tho author employed 
only one yoast, a lop-formontation race.—J. H. L. 

Yeast autolysis ; Synthetic processes of ——. N. Iwanoff. 

Biochom. Zeits., 1914, 63, 359—368. 
Suspensions of hefanol in water, uutolysed until most of 
the protein had been hydrolysed (e.g., for 24 hours at 
53°—55° C.) and then rendered alkaline with dipotassium 
phosphate, reoovored 4—9% of their original protein- 
oontont within 24 hours, whilst at tho same time the 
content of proteolytic products preoipitablo by lead 
acetate (poptio products) correspondingly deoroased. It 
is concluded that, provided proteolysis has advanced far 
enough in the autolysis of yeast, it is possiblo to reverse 
to some extent the hydrolytic action of the peptase present 
by rendering the liquid alkaline with Uipotassium phos¬ 
phate.—J. H. L. 

Yeast juice ; Synthesis of nitrogenous substances in macera¬ 
tion -. S. Kostytschcw and W. Brilliant. Z. 

physiol. Chem., 1914, 91, 372 — 391. 

Libkdkff’s maceration yeast juioe (this J., 1911, 147) 
contains endotryptase and a considerable quantity of 
proteins. A large proportion of tho proteins is hydrolysed 
on keeping the juioe, slightly acidified with aoetio add, 
at 34° 0. for 2 days, though the remainder is not attacked 
even in the oourse of 9 days. This hydrolysis is followed 
by synthesis on adding a considerable quantity of sugar 
to the juice (2— 4 gras, of dextrose per 8 o.o.); the 
synthesis only ooours, however, if hydrolysis has been 
fairly considerable, a fact which appears to show that 
the synthesis is aided by the proteolytic enzyme. As a 
result of synthesis, the amount of “protein nitrogen," 
determined by Stutter's method of precipitation with 
copper hydroxide, may increase by as much as 16% of 
that in the original juioe; the increase appears to be muoh 
less however, if the “protein nitrogen” is determined 
by precipitation with bask) lead acetate, and it is eon. 
eluded therefore that the synthetie prodnote are not 
ldentloal with the tree proteins of yeast juice.—L. E. 
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Enzymes; Contribution to the chemistry of proteolytic -. 

E. Horzfeld. Bioohem. Zeits., 1914, M, 103—106. 

It is suggested that the active constituents of pepsin and 
trypsin are respectively peptones and amino-acids, i.e., 
compounds identical with or similar to the products of 
thoir activities. As regards their content of nitrogen, 
and of dialysablo substances capable of reacting with 
triketohydrindene hydrate, there is a certain resemblance 
between pepsin and peptones and between trypsin and 
araino-acids or their derivatives. Moreover, peptones 
exert a proteolytic action comparablo with that of pepsin, 
but only towards their parent proteins, e..g., albumin is 
decomposed by peptone from albumin, but not by silk 
peptone. Similarly, amino-acids exhibit tryptio activity, 
which, however, does not apjiear to be specific like the 
poptio action of peptones —J. H. L. 

Y fast; Relation of protein substances of - to sucrose. 

P. Thomas. Comptos rend., 1914, 168, 1697—1600. 

(See also this J., 1913, 762 and 803.) 

Cerevisin proved capablo of hydrolysing sucroso, and the 
action could be increased by finely powdering, warming 
to 52° C., or boiling for a short time with a weak solution 
of urea. The other protein isolated from yeast bad no 
such action. Sucraso is considered to be derived from 
cerevisin.— P. Sups. 

Yeast; New observations on the. production of pyruvic acid 

bu -. A. Fornbaoh and M. Schoen. Comptes rend., 

1914,168, 1719—1722. (Sec this J., 1914, 97.) 

A solution of 1-8 kilos, of inverted sucrose in 24 litres of 
water containing mineral salts, was fermented by the 
myco-ycast of Duclaux in presence of chalk, and 279 grins, 
of calcium salts were obtained (op. loc. cit.), The latter 
were acidified and extracted with ether, and the Boluble 



formonted, but the residue from the distillation contained 
much larger quantities of a condensation product of 
pyruvic acid. From the quantity of acetic acid produced 
by oxidation of the calcium salts (see above) with chromio 
acid, the authors conclude that the amount of pyruvic aoid 
prosont was 8% of the sugar originally fermented. Experi¬ 
ments with other yeasts gave similar but not quantitat ively 
identical results. In the course of fermentation tho amount 
of pyruvic acid appears to increase in proportion to the 
sugar oonsumod, until fermentation is complete, after 
which it diminishes.—J. H. L. 

Hops; Aroma of -. The volatile oil in relation to 

the geographical sources of the hops. F. Kabak. J. Agrie. 
Research, 1914, 2, 115—157. 

Tub essential oil was extracted from hops grown in 
various places during several seasons. The physical 
properties and results of fractional distillation showod 
strong similarities amongst related oils and dissimilarities 
amongst unrelated oils. The following figures give the 
average ester numbers of the respective oils: Bohemia 
23-5; Washington 52-8; New York 50-9 j Oregon 58-8; 
California (five districts) 41-0—510. The ester numbers 
of the oils from hops of any particular season or locality 
were found to be very similar.—F. Shdn. 

Wines; Solubility of bitartrate in - : an indication of 

dilution. L. Tissier and H. Franqois. Ann. Falsif., 
1914, 7, 251—254. 

Since wines in their original condition are saturated 
with potassium bitartrate, a determination of the amount 
of tho salt that can be dissolved by a sample of wine 
affords an indication as to whether and to what extent the 
wine has been diluted. Thus, of 14 samples of undiluted 
red wine, only one dissolved as mueh as 9 mgrans, of bitar¬ 
trate per 100 c.c. at 25° C., whilst most of the others 
dissolved none or even lost a few mgnns. (i.e., were 
slightly supersaturated). Three of the samples also, 
were cooled to 2° C. for 10 days prior to the determination, 
but only one was affected thereby, the amount of bitartrate 
dissolved increasing from 9 to 19 mgrms. On dilating 


the wines to 10%, the amounts of bitartrate dissolved per 
100 o.o. at 25° C., ranged from 23 to 63 mgrms. In the 
case of undiluted white wines, the solubility of bitartmte 
ranged from 48 to 63 mgrms. per 100 o.c. at 25° C. ; 
cooling the wine to 2° C. for 10 days prior to the determin¬ 
ation, increased this solubility by 8—19 mgrms., whilst 
dilution of the wino to 10% increased the solubility by 
44—51 mgrms.—L. E; - 

Crain ; Treatment of -[in the distillery ] for the recovery 

of oil, by the aid of enzymes. A. Vasseux. Bull. Assoo. 
Chim. Suer., 1914, 31, 882—886. 

The germ of the grain (maizo), and amounting to 20%’ 
and which contains almost all the oil, is separated, and 
saccharified at 72°—75° C. with the addition of 2—3% of 
malt, the remaining 80% of the grain being treated in the 
usual mannor. It is claimed that in this way the recovery 
of oil ia greater, and the flavour of the finished spirit is 
better, than by following the usual procedure.—J. P. O. 

Cognac ; Maturation of -, E. P. Hiiussler. Z. Sffentl 

Chem., 1914, 20, 184—197. 

Distillates from wine were stored for 9—15 months in 
contact with oak chips (e.g., 400 grms. in 3600 o.c.) and 
analysed from time to time. The gravity of the liquids 
l increased slightly and in most coses the alcohol-oontent 
j decreased by 1—2 %, but fluctuated considerably j alcohol 
wob probably absorbed by tho wood in amounts depending 
on the temperature. The content of extract increased, 

I e.g., from 0-1 to 2-9 grm. per litre in 2 months and to 
7-3 grms. in 15 months. The reducing substanoes, calcu¬ 
lated as dextrose, constituted 4—8% of the total extraot 
before and 8—14% after hydrolysis with aeid. The 
volatile and total aciditios increased uniformly with tile 
time, and the ash increased slightly. Tho oontent of 
higher alcohols fluctuated without any general rise or 
fall, and the content of esters (determined in the steam 
distillate) showed no considerable change. A pure 
aqueous solution of alcohol, treated similarly to the wine- 
distillates, underwent similar changes of composition, and 
aftorwards responded positively to some of the usual 
reagents for vanillin. Wino distillates stored for 12 months 
in glass vessels underwent no considerable change in 
composition. The author considers that ovidenoe as to 
sophistication of brandy may be obtained from the ash- 
content which should not greatly exoeed 0-3 grm. per 
litre, and from tho oontents of extraot and reduomg 
I substanoes (see above).—J. H. L. 

Alcohols; Action of formaldehyde on- in presence 

of sulphuric acid. J. Buraozewaki and W. Matejko. 
OestetT. Chem.-Zeit., 1914, 17, 130-131. 

A reddish-brown ooloration was produoed when aloohol 
was mixed with an equal volume of concentrated sulphnrio 
acid in presence of a small quantity of formaldehyde. 
By boiling the mixture and then diluting with water, a 
solid product of indeterminate composition was obtained. 
Sinoo the higher aloohols, fusel oil, etc., gave the ooloration 
more readily, and with diluted aoid, the reaction was made 
the basis of a colorimetric determination of fusel oil in 
raw spirit. Bulphurio acid diluted with half its volume of 
water, and an equal volume of 40% formaldehyde solution 
were the reagents employed.—G. F. M. 

Patents. 

Beer or other liquids; Method of clearing— —, and apparatus 
therefor. E. R. Curtis, Brighton, and J. W. Huxley, 
Guildford. Eng. Pat. 13,619, June 12,1913. 

The beer is passed, under high pressure, through a vessel 
mounted axially on a revolving shaft, the inlet and outlet 
for the beer being situated at or near the axis. The 
revolving vessel, which may be contained in an outer, 
stationary one, is fitted with vanes so that the liquid is 
caused to rotate with the vessel; the solid particles thus 
move towards the periphery and clarified liquid is dis¬ 
charged through the outlet. The revolving vessel may 
be fitted with a disc so placed that the beer oiwoietee 
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round it in passing through the vessel. In another form of 
apparatus, the beer is introduced through tubular arms 
mounted radially on the revolving shaft.—L. E. 

Wort; Apparatus for extracting -. W. T. Ramsden. 

London. Eng. Pat. 19,745, Sept. 1, 1913. 

A cylindrical basket, mounted horizontally on a rotatable 
shaft and closed at one end, is fitted at the other, open 
ond with an inturned flange. The mash is fed into the 
basket at tho closed ond, and the wort passes by centrifugal 
action through tho wall of the basket to an outer casing 
fitted with an outlet. A sorew conveyor, mounted on a 
shaft passing axially through the shaft which carries the 
basket, causes tho mash from which the wort has been 
extracted to flow over tho inturned flange. Sparging 
water is introduced through a perforated pipe extending 
within the basket.—L. E. 


XIXa.—FOODS. 

Bacteria in milk ; A comparison of the microscopical method 

and the. plate method of counting -. J. D. Brow. 

New York Kxper. Stat., Bull. No. 373, Feb., 1914, pp. 

1—38. 

Although thoro is little relationship between tho results 
obtained by tho plate method and the direct microscopic 
method when used for counting the number of 
bacteria in single samples of fresh milk, there is a 
certain relationship when a series of samples is examined ; 
the microscopic method yields higher and probably 
more accjirato figures. In tho case of milk showing 
plate counts of less than 10,000 bacteria |ier c.e,, the 
count by the microscoiie shows about 44 times as many 
individual bacteria, or 17 times as many when the clumps 
and isolated bacteria are counted as units. With more than 
one million bacteria }ier c.e., the mieroscojx? count shows 
about 5 times as many as the plate count, or even loss than 
the latter count when the clumps are taken as units. The 
difference is duo to tho fact that a colony on an ngar plate 
develops either from a dump of bacteria or from a 
single individual. Sinoo the two counts are practically 
the same when tho plate count is approximately one 
million per c.c., it appears that nearly all the bacteria in 
market milk grow on nutrient agar media when incubated 
at ordinary temjKtraturos. The microscope count, in 
spite of its limitations, possesses the advantage that in 
some cases it sliows the presence of bacteria not adapted to 
grow on gelatin or agar; further, the results may bo 
obtained within a few minutes of taking the sample. 
At the same time, the adoption of the microscopical 
method of counting bacteria in milk would involve a 
complete readjustment of bacteriological standards, 
and more data should bo obtained before any such change 
is made. 

The microscopical methf»d employed by tho author 
consisted in placing 0 01 c.c. of the milk (bv means of a 
capillary pipette) on a glass slido and spreading tho drop 
over a surface of 1 »q. cm.; the milk was then dried, 
treated with xylene to remove fat, fixed with 95% alcohol, 
ami stained with methylene blue. The counting was done 
under an oil-immersion lens of 1 -9 mm. focus. The medium 
employed in the plate method consisted of Liebig’s meat 
extract, 5, Witte’s peptone, 10, agar, 15, lactose, 10 grms., 
and water, 1 litre; tho plates were incubated for 5 days 
at 21° C.—W. P. S. 

Milk ; Composition of -. H. 1). Richmond. Analyst, 

1914, 89, 243-248. 

Thu average composition of 19,807 samples of milk 
received from tho farms during 1913, was as follows:— 



Morning's 

rollk. 

Evtnlng’s 

milk. 

Average. 

Specific drtvjty. 

Solid, pot tot, % . 

-Ah -- 

10319 

3-52 

8-82 

1-0315 : 

3-83 

8-79 

1-0317 

3-07 

8-81 


During the months of May, June and July, a small per¬ 
centage of the morning milks yielded less than 3% of fat. 
The percentages of fat and the aldehyde figure (see fhia J., 
1911, 148) were determined in a number of samples of 
cream; the average aldehyde figure, calculated on the 
cream devoid of fat, was 20-8, practically the same figure 
as is found in the case of milk devoid of fat. The aldehyde 
figure is of use for detecting whether a cream has been 
watered or not, for should a oream be low in fat due to 
the addition of milk, no alteration of the figure would 
take place, whilst added water would lower it.—W. P. S. 

Milk ; Determination of the viscosity of —— as a means of 
detecting addition of water. W. D. Kooper. Milch- 
wirtsch. Zentr., 1914, 48, 169—179, 201—208. C’hern. 
Zentr., 1914, 1, 1975—1976. 

No definite relation was observed between the viscosity of 
milk and its fat content or specific gravity, although 
in general a high fat content corresponded with high ^ is- 
cosity. In 50 samples of mixed milk the relation between 
the total solids, T, and the viscosity constant, V (ratio of 
the times of efflux of the same volume of milk and of water 
from tho viscosimeter at 15° C.) was, on the average, 
V 

T ~ 0 : 1384- caSo °f milk from which a portion of tho 

fat has been removed, or to which water or skimmed milk 
V 

has been added, the ratio gives a higher value than 

corresponds with actual percentage of total solids.—A. S 

Proteins of the maize kernel ; Nutrilive properties of the -. 

T. B. Osborne und L. B. Mendel. J. Biol. Chom., 1914, 
18, 1—16. 

Experience in the use of maize as a food has led to the 
belief that, compared with other foodstuffs, it is in gome 
rcspocts inadequate. This deficiency appoars to be duo 
to the fact that zein, the chief protein of maize, does not 
yiold amino-acids which arc necessary for nutrition. 
For instance, glvcocoll, lysine, and tryptophane are 
entirely absent from the products of hydrolysis of zein, 
whilst arginine and histiaino are present in only small 
amounts. Tho addition of amino-acids considerably 
increases the food value of zein, and, although this is 
brought about to some extent by the other proteins of 
maize when the latter is used as a whole, a very small 
addition of a substance such as lactalbumin to maize foods 
would probably be of great advantage.—W. P. S. 

Crude, fibre [in grain, bran, etc.]; New method for the 

determination of -. H. Stiegler. J. f. Laudw., 1913, 

61, 399—426. Chem. Zentr., 1914, 1, 2016—2017. 
Three grms. of the sample (loss-if it contain a high 
proportion of crude fibre), in tho form of an impalpable 
powder, are mixed with 20 c.c. of water in a 300 c.c. 
Soxhlet flask such as is used for sterilising milk, 60 c.c. 
of hydrochloric acid of sp. gr. H9 are added and well 
mixed, and after 10 mins, the mixture is diluted to 200 c.c. 
with boiling water and heated for 1 hour on the water- 
bath whilst a slow current of air is drawn through. After 
allowing to settle, the clear liquid is drawn off through a 
tube of 7 mm, diam., with a contracted portion about 
2 era. from one end and having therein a roll of glass 
wool which projects about 1 cm. from tho end of the tube ;. 
whilst drawing off the liquid the end of the roll "di" glass 
wool is kept quite close to the residue at the bottom ot the 
flask; the glass wool is subsequently knockod out of the 
tube into the flask and the tube rinsed. The oontents 
of the flask are neutralised and an excess of 50 o.o. of 5% 
potassium hydroxide solution added, the mixture diluted to 
200 c.c. witk boiling water, and heated for 4 hour on tho 
water-bath whilst a current of air is drawn through. 
The insoluble residue is collocted on asbostos in a Gooch 
crucible, washed with 500 o.c. of hot water, and with 
alcohol, left in contact with ether for \ hour, then dried for 
2 hours at 100“—105° C., weighed, the residue incinerated, 
and again weighed. The results agree well with the 
corrected values for crude fibre obtained by Weende’s 
method and with the cellulose values obtained by Tollens’ 
method.—A. S, 
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Sugars in gingerbread and similar products; Separation 

and determination of -. .1, KSnig and W. Burberg. 

Z. Unters. Nahr. Qenussm., 1814, 27, 781—774. 

A quantity of 6-25 grain, of tho pondered sample is mixed 
in a 250 o.e. flask with 25 e.e. of water, and, daring a 
period of 2 hours, quantities of 50 c.o. of 98% alcohol 
are added until tho flask is filled to the mark. The 
alcoholic solution is then filtered, evaporated to small 
volume, and diluted to 250 e.e. with water. Portions of 
this solution are used for the determination of the polarisa¬ 
tion before and after inversion, total sugars (total solids 
by evaporation), dextrose and invert sugar (by Soxhlot’s 
method), and sucrose. Starch and dextrine are deter¬ 
mined in the portion insoluble in aloohol.—W. P. 8. 

Patents. 

Flour or like material; Treatment of - [with liquids], 

E. Samuelson, Banbury, Oxon., and J. Backhouse, 
Bootle, Lanes. Eng. Pat. 12,299, May 27, 1913. 

Flops is introduced into tho bottom of a chamber, 
preferably wider at the top than at tho bottom, by moans 
of a screw conveyor, or through a hollow vertical shaft, 
leading to a spreader, and is carried upwards by means of 
revolving lifters, boaters or brushes and fan blades arranged 
on tho vertical shaft. Liquid is atomised in a separato 
chamber below the flour chamber, and passes upward 
into the latter, where it oomes into intimate contact with 
the flour. The atomisers are arranged tangentially 
and tho supply of atomised liquid may be regulated 
automatically by moans of a valve actuated from tho flour- 
supply valve.—E. W. L. 

Grain cleaning appliances ; Treatment of residue from -. 

T. Robinson & Son, Ltd., C. .1. Robinson, and T. J. 
Stevenson, Rochdale, Lancs. Eng. Pat. 13,037, June 5, 
1913. 

Residues from grain cleaning appliances are freed from 
dust and then passed through closed, air-oirouit aspirators, 
whereby tho small soods and impurities are separated and 
collected in different compartments. —W. P. S. 

Cream, milk, and the like ; Apparatus for use in pasteurising 

-. H. Tbdt, Lensahn, (iormany. Eng. Pat. 27,208, 

Nov. 26, 1913. 

A vertical rotating drum is mounted in a vessel con¬ 
tained in a easing. Tho liquid to be pasteurised is passed 
upwards through tho space between the drum and the 
vessel, and the inner wall of tho drum and tho outside of 
the vessel are hooted by jets of steam. Tho heated liquid 
leaving the top of the apparatus is conducted to a spraying 
chamber and thonco to a cooling apparatus. Tho drum 
and the vessel may lie slightly conical so that the width of 
the space between thorn can be adjusted by raising or 
lowering tho drum. Means ore provided for removing 
condensed water from the apparatus.—W. P. S. 


XI Xf—WATER PURIFICATION ; 
SANITATION. 

Hardness of water; Determination of -. L. W. 

Winklor. Z. anal. Choin., 1914,63,409—415. 

The total alkalinity is found by Lunge's method; carbon 
dioxide is then reduced to about 1 c.c. per 100 c.o. of the 
water by means of a current of air, and tho total permanent 
hardness found by Blacher’s method (this J., 1913, 158). 
The hardness duo to lime is found by running a standard 
solution of pure sodium oleate into a measured quantity 
of the water containing alkaline Rochelle salt solution, 
until a permanent lather is produced. The magnesia, 
which is not preoipitated, is found by difference.—O. E. M. 

Manganese in water, its detection and determination. J. 
Tillmans and H. Mildner. J. Gasbeleuoht., 1914, 87, 
498—501, 523—528, 544—547. 

Maxoahme in water, in the absence of iron salts and 
other oxidising compounds, may be detected by rendering 
the water alkaline, shaking it in a vessel containing air, 


aoidifying with sulphurio acid and adding potassium 
iodide and staroh, when a blue coloration develops.. 
Iron salts may be removed previously by means of sine 
oxide, or sodium phosphate may be added to prevent their 
action on the potassium iodide. Very small quantities of 
manganese (down to 0-05 mgrm. per litre) may be detected 
by shakily the water with potassium periodate, acidifying 
with glacial acetic acid and adding a solution of tetramethyl- 
diammodiphenyimethane; a blue coloration is obtained 
when manganese is present. Exoess of periodato does not 
interfere with the reaction, but iron salts, when present 
in large, quantity, should be removed. To determine 
manganese the authors recommond a modification of 
Marshall’s process. Ten c.c. of the water are treated with 
0-5 c.c. of dilute sulphuric acid (1 : 3), from 3 to 10 drops 
of 5% silver nitrate solution and 0-5 grm. of potassium 
persulphate, and heated for 20 mins, in a boiling water- 
bath. Aftor cooling, tho permanganate coloration 
obtained is compared with that exhibited by an alkaline 
standard phenolphthalein solution, prepared by dissolving 
50 mgrms. of pure phenolphthalein in 100 c.o. of absolute 
alcohol and diluting to 100 times its volume with 60% 
alcohol; 1 c.o. of this solution, when diluted with 10 o.o, 
of water and treated with 4 drops of N /4 sodium hydroxide 
solution, gives a coloration equivalent to the permanganate 
coloration shown by 1 mgrm. of manganese per litre of 
water. With loss than 0-5 mgrm. of manganese per litre, 
it may be determined by means of the tetramethyldi- 
aminophonylmethane oolour reaction, whilst quantities 
above 5 mgrms. per litre may be determined by treating the 
permanganate formed with potassium iodide and titrating 
tho liberated iodine with thiosulphate solution, or the 
permanganate may be converted into manganese dioxide 
and the latter determined iodometrioally after the 
addition of sodium phosphato to prevent the interference 
of forrio salts —W. P. 8. 

Manganese in voter ,- Colorimetric determination of small 

quantities of -. II. Liihrig. Chom.-Zeit., 1914, 88 , 

781—783. 

100 c.c. of water are mixed with 3 o.o. of concentrated 
nitric acid and suffieieit silver nitrato to precipitate the 
chlorides, then 3 grms. of ammonium persulphate in 
strong solution are added, and the liquid heated to boiling 
for fivo minutes. If manganese compounds are present 
the colour of permanganato is produced, and as little as 
0-005 mgrm. ean be deteotod. By comparing the colour 
with that givon by a standard solution, the method can be 
made quantitative. The distilled water used must be 
purifiod by oxidation and redistillation. As a standard, 
permanganate solution, freshly prepared with the special 
distilled water and containing about 0-05 to 0-10 mgrm. 
per c.o., was used. The addition of too little silver nitrate 
hinders the formation of the oolour, and tho addition of 
too much, or too long standing, renders the liquid dark. 
A water containing much chlorine causes the oolour to be 
bluer than the true violet shade; this difference can be 
eliminated by adding about the same quantity of common 
salt and a known amount of the standard manganese 
solution to distilled water, and using this to obtain the 
comparison colours. Tho varying depths of oolour are 
most sharply distinguished when 100 o.o. of a water is 
taken containing between 0-3 and 0-8 mgrm. Ma 
per litre. In two sories of experiments under different 
conditions on 50 c.c. of water containing 0-044 mgrm. Mn, 
the moans of the amounts found were 0-0498 ana 0-0483. 
Increasing quantities of common salt and ferrous sulphate 
added to the water tended to make the results too nigh. 
In tests with tap-water to which from 1—10 mgrms. Mn 
was added per litre, satisfactory results were obtained 
provided tho water was not allowed to stand too long 
before titration.—J. H. J. 

Lead-poisoning; Value and importance for the German lead 

industry of blood examination in -. J. Schoenfeid. 

Z. angew. Chem., 1914, 87, 313—315. 

“ Colour ” signs and hwnatoporphyrinuria are not b y 
themselves reliable indications of lead poisoning. Examin¬ 
ation of the blood, stained either with weak borax- 
methylene-bluo eolation, or “ azure Il-giemsa ” solution. 
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1» the only reliable test. An alteration ol the oolonr ol 
the red oorpuwlea is to be accn before true buophilie 
{granulation aeta in. The author givea tho reaulta ol his 
invcatigationa among load workers, and suggest* regula¬ 
tions for tho control of lead-working industries. The beat 
remedy for lead poisoning is occupation in fresh dust-free 
air.—T. St. 

Mercuric iodide ; Bactericidal power of ——. H. Stasaano 
and M. Compel. Comptoa rond., 1914,168,1719—1719. 
Comparative experiments with mercuric chloride, iodide, 
cyanide and benaoatc, carriod out with very dilute 
solutions (A'/1000 -.V /500.000) in order to avoid the use 
of double salts, indicate that merourio iodide is a much 
more powerful bactoricide than the other salts and is 
about ten times as activo as the chloride.—J. H. L. 

Patents. 

Liquid* ; Method of and apparatus for pasteurising -. 

c. Krug, Frankfurt-on-Maine, Germany. Eng. Pat. 
27,904, Dec. 4,1913. Under Ini. Conv., April 26,1913. 
In steam chambers for pasteurising liquids in bottles, 
comprossod air is admitted through pipes ro arranged 
that the air is heated by tho steam. When the steam 
supply is out off, the current of compressed air is continued 
in order to expel tho hot air and steam from the chambor 
and gradually cool the bottles.—W. P. S. . 

XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine; The non-interference of ptomaines with certain 

tests for -. J. Rosonbloom. J. Biol. Chora., 1914, 

18,131—132. 

The products formed during tho aorobic and anaerobic 
putrefaction of human organs do not give a reaction with 
ferric chloride, nitric acid, and iodic acid, or with Fruhde’s, 
Pollagri’s, and Husoraann’s tests for morphine, and there 
was no difficulty in detecting tho presence of morphine in 
putrefiod organs removed from a body 13 months after 
burial. Further, the bacterial products did not givo any 
roaotions similar to those yielded by coniine, nicotino, 
atropino, strychnine, digitalino, veratrine, colchicine, and 
delphinine.—W. P. S. 

Strychnine; Use of manganese carbonate for detecting 

traces of -. G. Guerin. J. Pharm. Chirn., 1914, 9. 

595—507. 

The alkaloidal residue is dissolved in two or three drops 
of sulphuric acid and a few mgrms. of manganos© car¬ 
bonate are stirred in with a glass rod. With strychnine 
a blue ooloration appoars which slowly changes first to 
violet and finally to rose: 0-01 mgrm. of the alkaloid can 
be deteoted in this way.—F. Siidn. 

Euquinine and aristoquinine. P. Biginelli. Annali Chim. 
Appl., 1914, 1, 397-400. 

Euquinine and aristoquinine are usually described respec¬ 
tively as tho ethylearbonate and carbonate of quinine. 
They are, however, not true Balts of quinine, for they are 
unaffected even by hot caustic alkali solutions. Quinino 
oan be recovered from them quantitatively in the form of 
biBulphate by boiling with dilute sulphurio acid. The 
compounds must be regarded as derivatives of a quinino- 
carbonic aoid, euquinine being C a H 8 O.CO.C l0 H l3 N a O g , or 
quinineoarbonio acid ethyl ester, and aristoquinine, 
(CtpH ai N,0,),CO or carbon vlquinine. True quinine 
carbonate (Cf ? oH l4 N^O l ) t ,H 8 CO ) „ m. pt. 168°—169° C., 
was prepared by passing carbon dioxide into a solution of 
quinine in aquooua ether.—A. S. 

Santonin [in uxmnsud] determination ; Fromme's method 

of - . c. E. Caapari. J. Amor. Pharm. Assoc., 1914, 

634. Pharm. J., 1914, 88, 819. 

The finely powdered worm seed (13-0 grins.) is allowed to 
macerate with occasional shaking with 130 grms. of 
ohloralofRn. 102*5 grms. of the liquid (=10 grms. of the 


drug) are drawn off and evaporated till the residue weigh* 
7 to 8 grms., which is then mixed with 100 grms. of 5% 
barium hydroxide solution and heated on the water bath 
! till the odour of the chloroform has disappeared. The- 
] liquid is filtered through a wet filter and the insoluble 
; matter washed twice with 10 c.c. of hot water. The- 
I filtrate and washings are acidified with 6 grms. of 25% 

; hydrochloric acid, heated on the water bath for a few 
! minutes, cooled, and shakon out with 20, 15, and 15 c.c. 
j of chloroform. Tho extracts are filtered and evaporated 
I to dryness. Tho residue is dissolved in 7*5 grms. of 
absolute alcohol and 42-5 grms. of hot distilled water added. 
The milky liquid is filtered immediately into a tared 
| "flask and the filter is washed twice with 10 grms. of 15% 

! alcohol. After 24 hours tho liquid is filtered through a 
taml filter, and the flask and filter washed twice with 
10 grms. of the dilute alcohol. Tho flask and filter aro 
then dried at 100° C. to constant woight, 0*04 giro, being 
added to tho weight of santonin found.—F. Shdn. 


Phytin ; Observation* concerning - 


W. Heubner. 


Bioehem. Zeits., 1914, 64, 409—421. 
Commercial barium and sodium Balts of phytic acid 
woro found to contain 4 atoms Ba or 8 atoms Na for 
i every 6 atoms P, and it is suggested that tho sodium 
salt, for example, mav be a di-substitution product of 
j inositol, (Na J O 1 P) a P(>C 6 H 10 O ia -PO(PO 4 Na lS ) 2 . Tho rate 
of hydrolysis of phytic acid in presence of 1-5 N mineral 
acid at 37° C., is less than 1% per day, and appears to be 
somewhat accelerated bv light. (8oe Plimmcr and Page, 

; this J., 1914, Ii00.)—J. H. L. 

Sandalv'ood oil; Determination of santalol in --. E. 

Wende. Apoth.-Zeit., 1914, 29, 541—542. 

A stoppered bottle of 100 c.c. capacity containing 5 grins- 
of sandalwood oil, 5 grms. of acetic anhydride and 1 grm. 
of finely powdered anhydrous sodium acetate is well* 
shaken and heated in a water-oven for an hour with 
occasional shaking. The aeetylated oil is then separated 
in tho usual way, and 1*5—2*0 grms. aro dissolved in 3 c.c. 
of alcohol in a 100 c.c. stoppered bottle, neutralised, 
and 25 c.c. of N /2 alcoholic potassium hydroxide solution 
added. The bottle is securely fastened, placed in a water 
oven, heated for 30 mins, after the water has begun 
to boil, and the excess of free alkali titrated. Tf a grms- 
bo the woight of acetylated oil taken and n the number 
of o.o. of N/2 potassium hydroxide solution consumed, the 
percentage of santalol, S, is given by the formula : 

S=--/Anrr-.—F. Shdn. 

a—0‘021n 

Oil of Chinese bitter orange [Citrus sinensis , Person ] 

Characters of -. P. Fenaroli. Annali Chim. Appl., 

1914, 1, 408—412. 

The Chinese bitter orange is used largely in tho manu¬ 
facture of preserves, ana recently extraction of the oil 
from the outer skins has been undertaken on a commercial 
scale in Italy. The cultivation of this fruit is extending 
in Italy and the oil is likely to acquire some importance 
as a commercial product. The oil has the sp. gr. 0-847— 
0-848 at 15°C-, on — + 94’l()°to + 95*40°, n|> •= 1*17388— 
1-47408. It dissolves in 4—4£ vols. of 90% alcohol, 
but is only partially soluble in 80% alcohol. When dis¬ 
tilled at 80 mm. pressure it yielded the following fractions : 
102°—104° C., 62-5% (at, 4 = 96-76°); 104°—105°, 

27-5% (al> 4 = -f* 98*80°); 105° —110°, 5*2% (ah 4 * 

+90-28°); 110°—120° C., 2% (a}, 4 =+ 80*64°); residue, 
2*8% (at, 4 =+23-40°). Examination of the various frac¬ 
tions showed that the oil contains 97—98% of d-limonene, 
and small quantities of a substanoe of lower boiling point, 
probably rt-pinene, and of ethers and aldehydes boiling 
much above 176° C. Cifcral could not be detected in the- 
higher-boiling fractions.— A. S. 

Cineoi; lodo-derivative* of -. [Determination of cineoi.} 

E. Fromm and H. Fluck. Annawn, 1914,405.175—180i 
On shaking cineoi with a crude concentrated aqueous 
solution of hydriodic acid, fine dark-green crystals of a 
fairly stable iodine compound are obtained. Hydriodic 
acid containing no free iodine does not give these crystal* 
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bat yields dipentese di-iodide. The crystals were found 
to be identioal with a substance obtained by Wailach and 
Brass (Annalen, 1884, 828, 300) by the action of iodine 
in petroleum ether on eineol and by Kraut and Wahlfors 
(Annalen, 1863, 129, 295) by the action of iodine in 
potassium iodide on wormseed oil, and dcsoribed as 
eineol di-iodide (C, 0 HijO t ),I|,. From the elementary 
analyses and iodometrio determinations the crystals are 
considered to be a double compound of eineol di-iodide 
and oineol hydriodide. Cineol can he determined quanti¬ 
tatively by adding a known exoess of acidified N /10 
iodine solution, filtering oil the iodo-compound and 
titrating the exoess of iodine with standard tniosulphate 
solution.—T. C. 

Calangal oil; Constituents of — . E. Fromm and H. 

Fluok. Annalen, 1914, 408, 181—187. 

About 1 kilo, of galangal oil was fractionally distilled. 
All fractions yielded only traces of substances soluble in 
alkalis, and the presence" of eugenol, previously recorded, 
is doubtful. The first runnings, distilling at 157“—159“ C., 
formed tho smallest fraction and were not examined. 
The chief fraction distilled at 171“—173° C. and consisted 
largely of eineol, which was determined by means of the 
hydriodide of tho iodo-compound and obtained pure by 
decomposing this compound with cold aqueous cauBtic 
soda solution (sec preceding abstract). The fraction 
boiling at 208°—210° C. formed only 1 to 2% of the oil 
and its constituents could not. bo ascertained. Reflected 
fractionation gave a fraction boiling at 260“—203° O. 
containing two new sesquiterpenes, one boiling at 15(1 — 
155° (t at 18 mm. and giving no hydrochloride, and the 
second giving a hvdroehlorido crystallising in needles 
from alcohol, m. pt. 118“ C. Tho sesqnitorpene previously 
described by Schindeimeisor (Chem.-Zeit., 1905, 29, 308) 
could not bo dctectod. On standing, tho highest boiling 
fractions yioldcd a small amount of a substance crystallis¬ 
ing from dilute alcohol in needles, m. pt. 167° C., having 
tho formula, C 11 lf a8 0.—T. 0. 

Linalool; Constitution of -. P. burl ier and R. 

Locqnin. Comptes rend., 1914, 188, 1554—1558. 
Wukn reduced by means of platinum and hydrogen at 
the ordinary temperature, linalool yielded a saturated ter¬ 
tiary alcohol, (CIljlj: CH-OH 2 -CH/C(0H)(CH,) CH j-CHj, 
boiling at 86°—88° 0. at 10 mm., sp. gr. 0-851 at 4° C., 
and ao— —24'. This was readily converted by heating 
with anhydrous formic aoid into an unsaturated hydro¬ 
carbon, b. pt. 162° C. Tho latter yielded methylisohexyl- 
ketono when oxidised with chromic acid. Jsoamylacetyl 
acetato was hydrolysed and tho kotone converted into 
tctrahydrolinalool which had tho same physical characters 
as the abovo tertiary alcohol but was optically inactive. 
The allophanate from the inactive tertiary alcohol molted 
at 110°—111° C., whilst that from the active modi¬ 
fication melted at 88 ° C. The formula for linalool, 
(CH„),: CH-CH a -CH,-C(OH)(CHj)-CH : CH„ proposed by 
Semmler and Tiemann was thus confirmed.— F. Sbdn. 

Phytosteroh. Hydro-carotin. E. Bescbke Ber., 1914, 47, 
1853—1856. 

Cabbot roots (Caucus carota) wore extracted with water, 
dried, and extracted with light petroleum. The residue 
from the latter consisting of hydro-carotin was crystallised 
from alcohol and melted at 135°—136°C., the yield being 
0-01%. By treatment of the bromine addition products 
of the acetyl compound, it was found that hydro-oarotin 
consisted of 90% of sitosterol, m. pt. 136°—'137° C., and 
10% of stigmasterol, m. pt. 170° C.—F. Sbdn. 

Dimethylglyoxime ; The preparation of - without the 

use of hydroxylamine. ,T. M. Johlin, jun. 3. Amcr. 
Ohem, Soc., 1914, 88, 1218—1221. 
Isohitbosombthyi. 1 !thyl ketone (diaoetyl monoxime) 
diasooiates, under the influence of strong acids, in part 
at least, into diaoetyl and hydroxylamine, whioh recom¬ 
bine under suitable conditions to give the less soluble 
dioxime. 860 o.o, of methylethyl ketone were treated, 
according to the method of Diels and Stephan (Ber., 


1907, 40 4337) for the preparation of diaeetyl, with 
30 o.o. of hydroohloric add and 1000 c.e. of amyl nitrite. 
The resulting mixture was shaken with sodium hydroxide, 
and the alkaline layer acidified with 25% sulphurio add. 
After standing 24—86 hours 50—60 grms. of dimethyl¬ 
glyoxime had orystallised out and the oily layer had 
almost disappeared. Tho mother liquors wore further 
treated for the recovery of diacetyl according to the 
prescribed method.—G. F. M. 

1 .6-Diketones ; Action of sodamide ort -. E. Bauer. 

"Comptes rend., 1914, 168, 1680—1683. 

The author has already shown (Comptes roud., 1913, 
166, 1470, 1084) that sodamide convert* 1.6- and 1.7- 
diketones into cyclopentane and oyolohexane derivatives. 
With 1.5-diketones it forms disodium compounds whioh 
interact with methyl iodide and yield dimethyl derivative* 
of tho original diketones. Dibonzoylpropane, for example, 
yiolds amongst other products dimothyldibenxoylpropano, 
whereas beuzaldiaootophonono vicldB 83% of a mixture 
of cthylphcnylkctone and benzulpropiophenonp, both 
of which are doubtless produced bv fission of tho dimothyl- 
benzaldiacetophenone first formed.—J. H. L. 

Acetone ; Equilibria in the. systems, water, -, and in¬ 

organic salts. G. 15. Frankfortor and L. Cohen. J. 
Amor. Chom. Soc., 1914, 38, 1103—1134. 

An investigation of tho equilibria in tho four systems: 
wator, acotone, and jiotassium fluorido; water, aootone, 
and potassium carbonate; wator. acetone, and oalcium 
chloride ; water, acetone, and sodium ohloride, has led 
to the following conclusions. Potassium fluorido is as 
efficiont as potassium carbonate for salting out aoetone, 
and acts more rapidly, giving eloaner out separations. The 
saturated solution of potassium fluorido dehydrates to 
98% of acotone, that of potassium carbonate to 96-5%, 
and of calcium chloride to 08 4%. The use of calcium 
chloride entails loss of acotone since tho aquoous solution 
retains 23%, whilst in tho saturated solutions of the 
other substances acetone is practically insoluble. Sodium 
chloride is the least, satisfactory substance for salting out 
acetone as it retains 21% and dehydrates only to 85-8%. 
Tho lower critical solution temperatures for a series of 
solutions are given ; no upper critical solut ion temperatures 
could be observed. A method for tho quantitative 
determination of acotone in aqueous solution, provided 
no other substance is present, depends on tho tact that 
for every mixture of acetone and water there is a corre¬ 
sponding amount of potassium fluorido required to pro¬ 
duce the just homogeneous mixture. This amount is 
dotormined experimentally, and from the table for the 
binodal curve of the system water, aoetone, potassium 
fluoride, the corresponding amount of aoetone is obtained. 

—G F.M. 

Acetaldehyde from acetone ; Quantitative separation of -, 

E. Hiigglurid. Z. anal. Chem., 1914, 63, 433—439. 

On heating in the water-bath a mixture of 15 c.c. of water, 
50 c.e. of a /2 silver nitrato, 9 o.o. of N /I sodium hydroxide, 
25 c.e. of ammonia of sp. gr. 0-92, and 10 o.o. of a solution 
containing not more than 2% of acetaldehyde, the whole 
contained in a closely stoppered bottle, the aldehyde is 
oxidised and may be estimated by titrating the nnreduoed 
silver in an aliquot portion of the clear liquid. Aoetone 
and acetaldehyde may be determined together by adding 
excess of bisulphite and titrating the exeess in alkaline 
solution with .Y /10 iodine. The acetaldehyde having 
previously been determined as described above, the 
acetone is obtained by difference.—O. E. M. 

Carbon dioxide snow; Substitute for ->— [Trichloroacetic 
acid]. E. Sommer. Sohweiz. Rundsch. Med., Jan. 10, 
1914. Pharm. J., 1914, 88, 786. 

Tax use of trichloroacetic acid in the solid form or in 
aqueous solution is reoommended in {dace of carbon 
dioxide snow in dermatology.— F. Sbdn. 

Selenatine dyestuffs. Bauer. Set IV. 
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Aroma of hop*. The volatile oil in relation to the geographi¬ 
cal tour ces of the hops. Rabak. See XVIII. 

Determination of inorganic phosphoric acid in presence of 
phosphoric acid esters. Heubner. See XX1IL 

Determination of phytin by titration . Houbnor and 
Stadler. See XXIII. 

Patent. 

Orthovanadic esters and their solutions ; Prejxtration of -• 

L. Hess. Gor. Pat. 273,220, March 28, 1013. 
Vanadium pontoxido dissolves in primary, secondary, 
tertiary mono- or polyhydric alcohols with formation of 
e*ters of the type, R,V() 4 . Vanadic acid ethyl ester, 
(r,H ft ) s V0 4 , is a liquid of faint yellow colour, sp. gr. M67 
at 15° C., b. pfc. 108° C. at 26 mm. The isopropyl ester is 
a yellowish liquid boiling at 124 'C. at 21 mm. The 
amyl ester boils at 101° C. at 19 mm. and has the sp. gr. 
0 993 at 16° C.-A. S. 


XXII.—EXPLOSIVES; MATCHES. 

Explosion at the works of the Aktien-Gesellschaft fur Anilin- 
fabrikation, Rummelsberg, Germany. Chcm. Ind., 19l4, 
87, 337—342. (Sec also this J., 1914. 376.) 

The Commission appointed to enquire into this accident 
considered the following suggestions among others : That 
it was due to the admission of lurgo quantities of acid, 
cooled below the reaction-temjxjrature, to the nitrating 
vessel, followed by an uncontrollable reaction on a rise 
of temperature; and that ignition of the mixture of 
benzene vnjiour and air was due to direct action between 
benzene and nitric acid at 100°—17t) 5 ('. An apparatus 
was described by Neumann in which the quantities 
roacting are small and are rapidly removed ; the liquids i 
flow through the annulus between an inner rotating and 
an outer fixod cylinder, both carrying blades and cooled 
or heated, locally or throughout, as required. Ter Meer’s 
apparatus (Gor. Pat. 228,544 ; this ,1., 1911, 373) was also 
described. Further suggestions wore: the interlocking of 
cocks and striking gear, the provision of a pendulum in 
the liquid, with an exterior indicator to show that the 
liquid iB in motion, the use of a cast, iron fume pipe loading 
to a separate tower, and of a stronger cover.—0. E. M. 

Perchlorates of aromatic amines. R. Spallino. Annali 
C’him. Appl., 1914, 1, 433—440. 

The perchlorates of aniline, p-nitroaniline, p- and m- 
phenylonediamino wero prepared bv double decomposition 
of barium pcrchlorato and the sulphate of the amino- 
compound, the solution, after filtering off the barium 
sulphate, being evaporated over a direct flame to incipient 
crystallisation. Thoy wore stable on exposure to air and 
light, and liegan to decompose, without exploding, only 
at 200°—220° C. when heated. When wrapped in tinfoil 
and submitted to the falling weight tost, using 01 grm. of 
substance and a weight of 2 kilos., the fall required to 
produce an explosion was 70—75 cm. for the perchlorate 
of aniline, 80 cm. for that of p-nitroaniline, 65 cm. for 
that of p-phenylonediamine, and 50 cm. for that of m - 
phenyloneaiamire, as compared with 73—75 cm. for pioric 
arid.—A. S. 

Waste product from the manufacture of trinitrotoluene. 

Molinari and Giua. See III. 

Patent. 

Explosives. F. L. Nathan, W. Rintoul, and F. Baker, 
Ardeer, Scotland. Eng. Pats. 4940 and 4941, Feb. 26, 
1913. (See also Eng. Pats. 12,743 to 12,746 of 1912; 
this J., 1913, 991.) 

A pbopbllant is obtained by incorporating a gelatinising 
agent, which remains in the powder, and a stabiliser, 


both freely soluble in nitroglyoerin, with nitroglycerin 
and nitrocellulose, without the use of a volatile solvent. 
The stabiliser may have little or no gelatinising effect, 
and is used with a substance of relatively high gelatinising 
action. Amyl or ethyl phthalate, mono-, di-, or triacetin, 
or a nitro-derivativo oi an aromatio hydrocarbon, such 
as di- or trinitrotoluene, is used as a gelatinising agent, 
with or without methyl- or cthyl-0-naphthyl ether, 
phcnvlbenzyl ether or phenanthrene, as stabiliser. Such 
a propellant contains about 40% of nitroglycerin, 50 of 
soluble nitrocellulose, and 10 of gelatiniser and stabiliser 
together, and may be made by bringing the ingredients 
together suspended in water, removing the excess of water, 
and gelatinising at 50°—70° C.—O. E. M. 


XXIII.—ANALYTICAL PROCESSES. 

Mercury resistance thermometer as a reproducible empirical 
temperature scale. W. .Jaeger and H. von Steinwehr. 
Ann. der Physik, 1914, [I], 48, 1165—1185. Chem. 
Zenfcr., 1914, 1, 1985. 

The thermometer used by the authors consists of a quartz 
capillary about 1 m. long and 0-9 sq. mm. cross-section, 
bent into W-form and connected at the ends with some¬ 
what wider quartz tubes to receive the platinium electrodes. 
Accurate measurements Bhowed that when pure mercury 
was used, the calculated and observed resistances at 
different temperatures wero identical within the limits 
of accuracy of the measurements, so that only one fixed 
point (e.g., 0° C.) is necessary for calibrating the instrument 
throughout the whole range—30° to -f- 390° C.—A. S. 

Copper and tin groups ; New procedure for the sejmration 

of the -. L. J. Curtman and ,J. K. Marcus. J. 

Amor. Chem. Soc., 1914, 88, 1093—1103. 

The objectionable features of the ammonium polysulphide 
and sodium hydroxide methods for the separation of the 
copper and tin groups may lie avoided by a scheme of 
anaiys s of which the following are the principal points : 
Preliminary precipitation of the alkaline-earth metals 
and some of the lead from the filtrate of group I. by 
sulphuric acid and analysis for these metals by the method 
of Curtman and Fratikel (this J., 1912, 1203). Treatment 
of the filtrate from the precipitation of the alkaline- 
earth metals with sulphur dioxide, before passing in 
hydrogen sulphide, to oxidise stannous tin and reduce 
quinquevalent arsenic. The complete separation of the 
sulphides of the divisions of group II. by moans of 25% 
potassium hydroxide solution.—G. F. M. 

Potassium ; New method of determining -. F. Marshall. 

Chcm.-Zeit., 1914, 88, 585—587, 015—616. 

The solution containing only the alkalis as chlorides 
(about 0-05 grm. of K t O) is evaporated on the water-bath, 
the residue dissolved in the smallest possible quantity 
of water, and the solution treated in the cold with an 
excess (20 e.c.) of a 2% alcoholic solution of tartaric acid, 
which has been stirred at intervals for several davs with 
solid potassium bitartrate aud then filtered. After the 
preoipitation from 10 to 20 c.e. of 96% alcohol saturated 
with potassium bitartrate are added, and the liquid boiled 
for about 10 mins, on the water-bath. It ib then left 
(with frequent stirring) for 24 hours, after which the 
precipitate is collected in a weighed Gooch cruoible, 
washed first with the saturated alcohol and then with 
pure 96% alcohol, dried at 80° G. and weighed as 
potassium bitartrate. The result* are in close agreement 
with those given by the platinum chloride method. 

—C. M. 

Nickel; Determination of - by dimethylglyorime. 0. 

Brunck. Z. angew. Chem., 1914, 27, 315—318. (See 
this J., 1907,643.) 

To ensure the complete preoipitation of the niokel after 
adding the dimethylglyoxime, the solution should be 
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allowed to stand for one hoar before filtering. 
Ignition of the precipitate to oxide gives accurate 
results if proper precautions are taken (this J„ 1906, 
812). When a solution of ferric and cobalt salts 
containing tartario acid and dimethylglyoxime is made 
ammoniaoal, an insoluble iron-cobalt compound of di¬ 
methylglyoxime is precipitated, but if the iron is present 
in the ferrous condition only, no prooipitato is formed. 
Hence to determine niokel in a steel containing cobalt it is 
necessary first to bring and keep all the iron in the ferrous 
condition. This is conveniently accomplished with an 
excess of sulphurous aoid. Dimethylglyoxime then 
gives a quantitative precipitation of the nickel, the iron 
and cobalt being left wholly in solution.—T. Si. 


Tellurium; Gravimetric determination of -. A. 

Gutbier and S, Huber. Z. anal. Okem., 1914, 88, 
430—433. 

The method of Lenhor and Homberger (J. Amcr. Chem. 
Soc., 1908, 80, 387) is convenient atid accurate. To the 
boiling solution of the sample in 10% hydrochloric aoid 
are added 15 c.o. of saturated sulphur dioxide solution, 
10 o.e. of 15% hydraxine hydrochloride solution, and a 
further 25 c.e. of the sulphur dioxido solution. The 
irecipitated elementary tellurium settles in the boiling 
■quid, and is washed, driod at 100°—105° C., and weighed. 
The use of 35—40 c.e. of sulphur dioxide solution instead of 
25 c.c. is suggested.—O. E. M. 


Iodine; Determination of - especially in organic 

substances. R. Griitxner. C'hcm.-Zeit., 1914, 88, 

789—770. 

Ouoanic matter is destroyed by fusing with pure 
sodium hydroxide, adding BOdium peroxide, barium 
jieroxide, or a readily fusible mixture of alkali and nitre, 
and heating to dull rcdnesB (excess of the oxidiscr nmy be 
removed by adding charcoal after cooling and again 
heating); the molt is either dissolved in water, and the 
solution diluted, and filtered, or (with barium peroxide) 
it is treated with boiling water, then with carbon dioxido 
and sodium sulphate, and the precipitate well washed with 
water containing sodium sulphate. The solution is treated 
by a modification of the method of Bernier and Pfron (this 
J.. 1911, 359), iodide boing oxidised to iodate by boiling 
with permanganate, the mixture carofully acidified with 
sulphuric acid, again boiled, cooled, made alkaline with 
solid BOdium carbonate, boiled with alcohol, filtered, and the 
residue washed, whilst hot, with water containing alcohol. 
Excess of alcohol is boiled off, the solution made aoid to 
litmus with a mixture of phosphoric and sulphuric acids 
(prepared by treating a hot mixture of 3 vols. of phosphoric 
acid, 1 :4, and 2 vols. of sulphuric acid, 1 : 4, with X /10 
jiermanganate in slight excess, and decolorising with N /10 
oxalic acid), and, after adding solid ammonium sulphate, 
again boiled. The cooled solution is made acid to Congo 
rod. treated with potassium iodide, and the liberated 
iodine titrated with thiosulphate. One-sixth of the iodine 
found represents that originally present. The method is 
accurate in presence of other halogens and cyanides. 

—F. Soon. 


Fluorine ; Greef e method for the volumetric determination 

of -. I. Bolluooi. Annali Chim. Appl., 1914, 1. 

441—448. 

The author has found that the mothod recommended by 
Greet (this J., 1913, 992), namely titration with ferric 
chloride solution of a neutral solution of alkali fluoride 
to which sodium chloride and potassium thiocyanate have 
been added, gives satisfactory results when the quantity 
of fluoride is about 0-2 grm.; the results are much too low, 
however, when the quantity of fluoride is less than 0-1 grm. 
The variable results appear to be due to the influence of 
the sodium chloride. Using 25 c.o. of solution, the most 
satisfactory results were obtained with lft—20 grins, of 
Sodium chloride for 0*2 grm. of sodium fluoride, with 
2 grms. for 0-04 grm., and with 1 grm. for 0-02 grm. of 
fluoride.—A. S. 


Phoephonc acid; Determination of inorganic — fit 
presence of phosphoric acid esten. W. Heubner. Bio* 
chem. Zeits,, 1914, 84, 401-408. 

Feoh solutions containing 4% of oonoentrated sulphurio 
aoid by volume, and 15% of ammonium nitrate, inorgauio 
phosphoric acid can be quantitatively precipitated ae 
ammonium phosphomolybdate of normal composition 
within 6 hours at 37° C. The precipitation is not affected 
by small quantities of phytin ; and provided the phytin- 
phosphorus does not exoeed in amount six times the 
morganio phosphorus, and the oonoentration of the 
former does not exooed 0 05%, at least J of the inorganic 
phosphorus present can be found by one precipitation as 
phosphomolybdate, followed by titration by Neumann's 
mothod (op. Plimmer and Page, this J., 1914, 680). The 
disturbing influenoe of glyoerqphosphorio aoid is less 
than that of phytin.—J. H. L. 

Phytin; Determination of - by titration. W. Heubner 

and H. Stadlor. Biochom. Zeits., 1914,84, 422—437. 

In solutions containing 0 6% of free hydrochloric acid 
and 0-03% of ammonium thiocyanate, phytin may be 
determined by titration with ferric chloride solutions 
containing 0 05—0-2% of iron and 0-6% of free hydro¬ 
chloric acid. Under these conditions ferrio phosphate is 
not precipitated, but phytic acid is converted into an 
insoluble salt. The titration is complete when the liquid 
assumes a faint red colour which does not fade within 
6 mins. One mgrm. of iron corresponds to 1-19 mgrm. of 
phosphorus presont as phytin. Tho titration is not affeotod 
by the presence of a modorate excess of inorganic phos¬ 
phates or gl.vccrophosphato.—J. H. L. 

Volumetric determination of sulphates. North. See VII. 

Volumetric determination of. ferricyanidcs in presence of • 
ferric iron and cyanides. Seidel. See V ft. 

Detection of cyanides in presence of ferro■ and ferri-cyaniies 
and thiocyanates. Barnobcy. See VII, 

Volumetric determination of cyanamide. Grube and 
Kruger. See VII. 

Determination of thorium in monazite eand. Carney and 
Campbell. See VII. 

Separation and determination of tungstic acid by means of 
“ nitron." Gutbier and Weiso. See Vll. 


Direct determination of carbon in iron and steel. Brown. 
See X. 

Determination of carbon in iron and steel by the barium 
carbonate titration method. Cain. See X. 

Determination of the acetyl value of oils, fats, etc. Holland. 
See XII. 

Determination of the fatty acid content of soap. Besson. 
See XII. 

Combustion method for the'direct determination of rubber. 
Wesson. See XIV. 


Sources of error in the analysis of basic slag. Popp. See 


A comparison of neutral ammonium citrate with sodium 
citrate and If /10 citric acid. Rudniok and othere. Set 
XVI. 

Modification of the double polarisation ( Clerget-Herzfeli 
method of determining sucrose in (beet) molasses. Stanek. 
See XVII. 
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Action of formaldehyde in presence of mlphwio acid. 
Buractew.ki and Matejko. See XVIII. 

A comparison of the ni icroscopiral method and the plait 
method of counting bacteria in milk. Brew. See xixa; 

Determination of the viscosity of milk as a means of delecting 
addition of water. Kooper. See XIXa. 

Determination of crude fibre [in grain, bran, efe.]. Stioglcr. 
See XIXa. 

Separation and determination of sugars in gingerbread and 
similar products. Konig and Bnrborg. See. XIXa. 

Determination of hardness of water. Winkler. See XIXb. 

Manganese in water, its detection and determination. Till¬ 
mans and Mildncr. Sec XIXb. 

Colorimetric determination of small quantities of manganese 
in uatcr. Liihrig. See XIXb. 

Non-interference of ptomaines with certain tests for morphine,. 
Itnaenbloom. See XX. 


< water. The ratio, fluorine : saline residue, is highest in 
Vaulphurous waters. Sea water contains about 0-3 mgrms. 
; of fluorine per litre.—L. E. 


Light* Chemical action of -. (XXX.) G. Ciamioian 

and P. Silber. Ber., 1914, 47, 1806—1814. 

The production of an addition-compound of two mols. of 
honzaldehydo and one of benzophenone, by the action of 
light on a mixture of these compounds, is confirmed. 
A polymeride of benzaldehyde (Paternb, Gaz. chim. ital., 
i 1914, 44, 1, 153) is not formed. Aoetophenone and ethyl 
alcohol yield, in addition to ordinary acetophenonepinaoone 
"(this J., 1901, 844), its optical isomorido of m. p. 86°—87° C. 
Benzophenone and acetophenone, with isopropyl alcohol, 
give respectively benzopinacono and tho two acetophenones 
together with acetone. With ethyl alcohol othylphenyl- 
ketone behaves similarly to acetophenone, giving cthyl- 
phonylpinacono and its optical isomeride. Acetophenone 
and benzyl alcohol yield acetophononepinacone; from the 
residuo, on benzoylation, dibenzoylhydrebenzo'in and the 
monobenzoyl derivative of diphenylmethylothyleneglyool 
are obtained.—(). E. M. 


Use of manganese carbonate for detecting traces of strychnine. 
Guerin. Sec XX. 

Frommes method of santonin determination [in wormseed]. 
C'aspari. See XX. 

Determination of santalol in sandalwood oil. Wende. 
iS’ee XX. 

1 odo-dirii'atives of cineal. [Determination of cincol ]. 
Fromm and Fluck. See XX. 

Equilibria in the. systems, water, acetone and inorganic salts. 
Frankfurter and Cohen. See XX. 

Quantitative separation of acetaldehyde from acetone. 
HiLgglund. See XX. 

Patents. 

Gas analysis apjiaratus. J. G. Taplay and J. A body, 
London. Eng. Pat. 17,676, Aug. 1, 1913. 
Combustion of the non-abBorbable constituents (hydrogen 
and methane) of a gas mixture such as coal gas or producer 
gas, is effected in a vessel containing a tube or rod made 
from copper oxide and a suitable matrix such as china 
(slay. The combustion products aro displaced by mercury 
instead of by nitrogen or carbon dioxido as is done when 
tho copper oxide is used in granular form. Tho oxide is 
reduced to cuprous oxide and no mctallio copper is formed, 
so that no amalgamation can occur.—A. T. L. 

Sampling lujuids ; Apparatus for -. R. L. Chambers, 

Broxburn, Scotland. Eng. Pat. 17,828, Aug. 5, 1913. 
The liquid flows from a consfcant-lovel tank into an 
adjustable tilting trough which, when full, delivers partly 
to waste and partly into one of a circle of bottles moved 
round by a step-by-Btep device actuated by the trough. 

—0. E. M. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Fluorine in mineral waters. A. Gautier and P. Clausmann. 

Comptea rend., 1914, 168, 1631—1640. 

All mineral waters contain fluorine, the amount found in 
a number of waters from different souroes ranging from 
0-15 to 6*32 mgrmB, per litre. The fluorine-content 
appears to bear no relation to the temperature of the 


Books Received. 

Electric Furnaces for Making Iron and Steel. By 
I). A. Lyon and R. M. Kkenky. Department of the 
Interior. Bureau of Minos. Bull. 67. Govt. Printing 
Office, Washington. 1914. Price 20c. 

Volume (9$ by 5J in.), containing 133 pages of subject 
matter with 36 illustrations, ft selected bibliography, a 
list of publications on Mining and Mineral technology, and 
an alphabetical index. 

The toxt is classified as follows :—I. The electric furnaoe 
in pig-iron manufacture. II. The electric furnace in steel 
manufacture. 


Gkschichte des Elektroeisens, mit besondorer Beriick- 
sichtigung der zu seiner Erzougung bostimmton clektr- 
iBchen Oefon. Von Dr. tochn. Oswald Meyer. 
.Julius Springer’s Verlag. Berlin. 1914. Price M. 7 ; 
bound M. 8. 

Volume (94 by 6$ ins.), containing 182 pages of subject 
"matter, with 206 illustrations, a bibliography, and alpha¬ 
betical index of names. The text is classified under the 
heads : I. History of the eloctrical preparation of iron 
and of the furnaces designed for the purpose. II. The 
prosent forms of furnaces and of those in oourse of con¬ 
struction, for the preparation of iron and stoel. III. 
Classification and general review of the known systems of 
electric furnaces for iron and steel. IV. The revolving 
electro-fumaoe of Schatzl-Krieger. 


Enzyklopadie der technischen Chemie. Unfcer Mit- 
wirkung von Fachgenosscn. Herausgegebon von Pro¬ 
fessor Dr. Fritz Ullmann. Erstcr Band. Urban and 
Schwarzenberg. Berlin N. FriedrichstrasHe, 105b, and 
Vionna, 1, Maximilianstrasso 4. 1914. Williams and 
Norgate, 14, Henrietta Street, Covent Garden, London, 
W.C. Price £1 12s. net. 

Volume (10$ by 74 ins.), containing 795 pages of subjeofc 
matter with 295 illustrations, and mi alphabetical index 
of subjects. There is a prefaoe, list of co-workers with the 
editor, Dr. Ullmann, and a table of abbreviations and 
their meaning. 

The subjects begin in Vol. I. with “ Abanon ” and end 
with “ Athylalkohol ” (p. 636—795). At the close of 
each subject under the title 41 Literatur,” is given a list, 
with references, of all the works, etc., the oontents of 
whioh are utilised. 
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* New Books. .. ■ 

fib* Roman nnmeraU in thick tjrpe refer to the 

oianlSoatlon ol abstracts under “Journal and Patent Xitsm- 
tnn “ .and In the “ Lit* ol Patent Application..") , 


T Bale, M. P.: Qaa and Oil Engine Management. 4th 
*' ed., enlarged. Or. 8vo, pp. 176. C.‘ Lockwood, 
London. 1614. Net 2a. 6d. 

Daveij, N. i The Gas Turhine. 8vo, pp. 262. Constable, 
London. 1014. Not 15s. 

Moyer, J. A. Steam Turbines. 2nd ed., revised and 
enlarged. 8vo. Chapman & Hail, London. 1914. 
Net 15s. 

Biedler, A.: Dieselmotoren. Beitrsige zur Kenntnis dor 
Hoohdruckmotoron. (V. 274 S.) 8°. Beilin, Verlag f. 
Faohliteratur. 1014. M. 5. 

Stromeyer, C. E.; Marine boiler management and con¬ 
struction ; being a treatise on boiler troubles and repairs, 
corrosion, flues and heat, on the properties of iron and 
steel, on boiler mechanics, workshop practices and boiler 
designs. 4th ed. N.Y., Longmans. 20+410 p. il. diagrs. 
tabs. O. 1914. $4. 

IIA Biege, H.: L’industrie du gaz d’4clairagc, 100 fig., 
' in-18. Baillibre ct fils. Paris. 1914. 5 fr. 

Oobiet, A.: Dio Fabrikation des Benzols aus Koks- 
ofengasen. (20 S. m. 19 Fig.) Lex 8“. Berlin, Verlag f. 
Faohliteratur. 1914. M. 1. 

Donath, Prof. E., u. A. Lang. Uobor “Obcrflachen- 
verbrennnng ” u. “ flammonlosc " Fouerungen. (12 S. m. 

10 Fig.) Lex 8°. Borlin. Verlag f. Faohliteratur. 1914. 
M. 1. 

Forster, G.: Safety Lamps and the Detection of Fire' 
Damp in Mines. 8vo, pp. 92. lioutledgc, London. 1914- 
Net Is. 6d. 

Kohkn-Uniertuchungcn 1913. lm Auftrag des Vereins f. 
Feuerungsbetrieb u. Rauchbekampfg. in Hamburg 
ausgefiilirt durch die thermochem. Priifungs- u. Versuohs- 
Anstalt Dr. Aufh&user, Hamburg. (23 S.) Lex 8°. 
Hamburg, Boysen & Maasch. 1914. M. 2. 

Hr Planck, M.: The theory of heat radiation; anth. 

11 ' tr. by Morton Masius. Phil., Blakiston. 16+225 

p. il. 8°. 1914 *2. 

Y Barker, A. F., and E. Midgley : Analysis of Wovon 

* " Fabrics. 8vo, pp. 320. Scott, Greenwood, London. 
1914. Net 7s. 8d. 

Directory of Paper Makers, 1914. Pocket ed. 12mo. 
pp. 127. Marohant Singer, London. 1914. Net 2s. 6d. 

Herzberg, Prof. W.: Die aus deni Materialpriifungsamt 
in den J. 1886—1913 horausgegangenen Arboiten 0b. 
PapierprUfung. (22 S.) Lex 8“. Berlin, J. Springer. 
1914. 40 Pf. 

Wl Hurst, G. H.: Textile Soap and Oils. 2nd ed., 

* *' revised and partly rewritten. 8vo, pp. 202. 
Scott, Greenwood, London. 1914. Net 7s. Od. 

Keghel, M. de: Lo blanohissage rationnel et auto- 
matique du Unge. in-8°. H. Nolo, Paris. 1914. 1 fr. 50. 
yjr Trnutz, M., u A. Hdrner. Die langsame Verbrenn- 
* ung des Iodwasserstoffgases. I. (38 S. m. 6 Fig ) 
gr. 8° Heidelberg. C. Winter. 1914. M. 1.25. 

Trautz, M.: Die langsame Verbrennung des Iodwasaer- 
etofigasee. U., u. die Reaktionsgeschwiudigkeit unvoll- 
kommener Case. (28 S.) gr. 8°. Hoidelberg. C. Winter. 
1914. M. 1. 

IT Laborbe, H.: L’industrie de la ohaux hydraulique 
et du oiment portland de Grappiers dans la 
xdgion de Befles, 51 fig., m-4°. Dunod et Pinat. Paris. 
1914. 4 fr. 

Magny, A. V.: La construction en bdton arrnd, thdorie 
■et pratique, prff. de P. Piketty, 428 fig., 6 pi, in-8°. 
Ch. Bdranger, Paris. 1914. Cloth 20 fr. 
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PROCEEDINGS 

or THB 

THIRTY-THIRD ANNUAL MEETING. 

NOTTINGHAM. 

Wednesday, July ISth, 1914. 

The Thirty-Third Annual General Meeting of the 
Society wa» hold in the large leeture theatre of University 
College, Nottingham, on Wednesday, .Tuly 15th, 1914, the i 
President, Dr. Rudolph Messel, F.R.S., in the chair. 

The Mayor of Nottingham, Mr. Fredf.hiok Ball, 
attended to offer a welcome to the members on behalf of 
the City. Ho said that as the representative of a oity j 
whose past was crowded with historic events of national ] 
importance, and whose Castle hod been the home of Kings 
and Parliaments; as the representative of a city, the 
interest of which was bound up with the industrial and 
commercial development of our country, he had the 
privilege and honour to give them a cordial welcome, and 
to hope that their deliberations might bo profitable to 
industry and manufactures. Many people had formed an 
opinion that this country had not made the advance in 
chemical scienoe and manufacture attained by others. If 
there were any truth in such an opinion he trusted that 
this Society would see to it that this stigma was removed, 
and that British manufacturers would have as much aid 
from chemical scienco as their competitors abroad. King 
George, when Prince of Wales, on his return from his 
Empire tour, and speaking at the Guildhall on December 
5th, 1001, hail said “ Wake up, England! ” He was sure 
the Society was alivo to the important part it could play 
in giving effeot to that injunction. The aid chemical 
science could render to tho local trades of bleaohing, 
dyeing and dressing-of laco and hosiery fabric, was beyond 
conception. The municipality of Nottingham was alive 
to the importance of imparting knowledge of chemical 
scienco as applied to industry and had, through the Uni¬ 
versity College, given every facility for its study, especially 
in connection with the staple trades. 

The President, in acknowledging the welcome, desired 
on behalf of the Society of Chemical Industry to offer their 
cordial thanks for the hearty reoeption which the Mayor 
had given to them. The Mayor was perfectly right to 
remind them of the words of the present King, when, as 
Prince of Wales in 1901, he said “ Wake up, England 1 ”; 
he was also right to expect that the Society should do great 
things for chemistry and industry. As far as chemical 
industry was concerned, His Majesty’s words held as good 
to-day as they did in 1901. It was true that they had 
made considerable strides in many directions, especially 
in this district; still they had a great deal of leeway to 
make up. It was curious that many inventions which had 
their origin here in England seemed, after all, not to have 
been worked in this country as they ought to have been. 
British manufacturers ought to take up new industries. 

As a case in point, he referred to the synthetic production 
of ammonia, the invention of Prof. Haber; he did not see 
why this oould not be made one of the great industries of 
this country, where the facilities for carrying it on were 
equal to those in Germany. He regrctted, however, to 
say that there was no indication of any intention to take 

U P in this country. It was not only a case of “ Wake 
up, England,” but of “ Wake up, masters,” to whom he 
emuld say: ” Be leas conservative, and see that you take 
advantage of everything that soienee offers and that energy 
can accomplish.” 

Appointment op Scrutators. 

On the motion of Mr. J. T. Wood, seconded by Prof. 
Dang, Messrs. T. D. Morson and J, P. Bowley were 
appointed scrutators. 

Resignation op the Editob. 

The President said that since the Report of Osuacil 
"“drafted by the Council be had received* letter from 
the Editor of the Journal, who stated that, beiag now in 


hji-7«th year, he desired, owing to failing health and 
strength, to be relieved from his duties. The Counoil oould 
do no other than aooept the resignation with great regret 
and appreciation of over 33 years’ faithful servioe. The 
Council desired to bring this before the Annual Meeting so 
that they might show their concurrence in iia statement 
of regret and appreciation of the services of the Editor. 

The meeting unanimously agreed. 

Report of Council. 

The Secretory read tho annual report, which was adopted 
on the motion of Professor A. G. Green, seconded by Mr. 
R. Ii. Batty, as follows:— 

The number of members now on the register is 4143, 

The losses by death amount to 35, vis. Frank Baker, 
W, P. Bloxam, Dr. E. A. Byrnes, M. Rythway, C. C. Connor, 
L. M. Deane, Daniel Drew, Prof. R. Kennedy Duncan, 
W. J. Evans, Walther Feld, Herman Frasoh, E. R. Gabbett, 
Dr. .John Gibson, Win. Hammersley, R. C. Heath, W. D. 
Howard, H. Howell, C. C. Hutchinson, Dr. J. Lcwkowitsch, 
John Macallan, D. McKeohnie, Dr. Hugh Marshall, R. C. 
Menzies, Jas. Pass, H. T. Pentorman, W. Pethybridge, 
H. Pocklington, F. L. Senior, W. T. Skaife. E. 8. Sperry, 
Jos. Stirk, Sir Joseph Swan, F.R.S., Dr. W. E. Tetlow, 
Jos. W. Thomas, and G. C. Vogel. 

Four Ordinary Members retire from tho Council, and to 
fill the vacancies thus created, seven nominations have 
been received, one of which was invalid. A ballot will 
therefore be taken. 

The following Chairmen of Local Sections retire, vis.:— 
Prof. R. F. Rutton (Canada), Mr. T. W. Lovibond (New¬ 
castle), Sir John Turney (Nottingham), Dr. Thomas Ew*n 
(Scotland), Mr. Loxley Meggitt (Sydney), and Mr. George 
Ward (Yorkshire). The following havo been elected to 
suooeed them:—Prof. J. W. Bain, Dr. F. C. Garrett, 
Mr. John White, Mr. Robt. Hamilton, Prof. C. E. Fawwtt, 
and Mr. F. W. Richardson. The following Hon. Local 
Secretaries retire, viz.:—Mr! J. R. Coste (London), Dr. 
F. C. Garrett (Newcastle), and Dr. H. Sand (Nottingham), 
and are succeeded by Mr. T. I). Morson, Mr. E. F. Hooper, 
and Mr. J. M, Wilkie. Mr. W. H. Coleman (Manchester) 
was succeeded by Mr. L. E. Vlies soon after the last annual 
meeting. The Council desires to express its thanks to tho 
retiring Chairman and Secretaries for their servioes to the 
Society. 

The Balance Sheet and Annnal Statement of Account, 
which has already appeared in the June 30th number of 
the Journal, will be laid before the meeting. 

The Society’s Medal has been awarded to the Rt. Hon. 
Sir Henry Roscoe, LL.D., F.R.S., for his service* to 
science, education, and to the Society. 

At the close of last year, our President, Sir William 
Crookes, was elected President of the Royal Society, and 
consequently relinquished his office in this Society. Dr. 
Rudolph Messel, who had but recently resumed his former 
post of Hon. Foreign Secretary on tho death of Dr. 
Lewkowijeoh, consented to be nominated President for 
the remainder of the term, and the Society is deeply 
indebted to him for hiB aid in this emergenoy. Sir William 
Crookes continues to take the closest interest in the 
Society's affairs, and now becomes a Vioe-President. 

The Journal in 1913 oontained 1172 pages of text m 
compared with 1304 pages in 1912. Books received for 
notice or review will in future become the property of the 
Society, and add to the usefulness of the Library. 

Dr. Messel, who represents the Society on the governing 
body of the Imperial College of Soienee and Technology, 
has been instrumental in seouring the establishment of 
fnll Professorships both for Organio and for Physical 
Chemistry. He also strongly supports the movement in 
favour of the complete independence of the College. 

The Council has accepted an invitation to hold the next 
Annual General Meeting of the Society in Manchester in 
September, 1915. The British Association meets then 
about the same time, and special arrangements are being 
made for giving facilities to members of this Society who 
attend the meeting. The Council is giving serious con¬ 
sideration to proposals for adding to the scientific value 
and interest of Annnal Meetings by the addition of oon- 
iereaess an matter* closely Shed to the interest* of 
Chemical Industry. 

* a : 


120 


ANNUAL MEETING 


[JnhrM, tM 


The Council nominated delegatee to take part'in a 
deputation to the President of the Board of Trade with 
regard to amendment of the Patent Act. 

A Committee ha* been appointed to report to the 
Council on mean* for increasing the membership and 
uaefulneu of the Society, and several valuable suggestions 
have been received which are still under consideration. 

A letter has been received from Hr. Watson Smith, 
stating that, being now in his 70th year, he desires to be 
relieved of his duties, owing to failing health and strength. 
The Council can only aocopt the resignation with great 
regret and with appreciation of over 33 years’ faithful 
service. 

Treasurer's Retort. 

Mr. Tiber said that it had been an uneventfu year so 
far as iinanoe was concerned. The only item to which 
attention should bo drawn was that, in common with 
commercial and financial affairs generally, there had been 
a depreciation in gilt.edged investments. Of investments 
amounting to the very respectable sum of £19,648 17s. Id., 
the market.value on December 31st was £17,349 IBs. fid. 
But one thing had to be remembered, namely, that the 
dividends wore the same. The Stock Exchango latest 
records showed them to be better off on this statement 
by some £300 or £400 than they wore in other years. In¬ 
vestments hod appreciated rather than depreciated, oven 
to that small extent. General expenses were much the 
same as in 1013 and 1911. Subscriptions were less by 
£103 11s. and advertisements loss by £32 19s. fid. That 
was not vory serious, but from a business point of view 
tho result ought to bo better having regard to the 
character and large circulation of tho Journal. On the 
other hand, sales of Journals had increased £88 14s. 2d., 
making a total of £807 fls. fld.—a vory respectable sum. 
There was a large stook of collective and decennial indexes 
which were very valuable and which they would be pleasda 
to see sold. Expenditure was less in Bomo directions. 
They must not be misled by the £1285 3s. lid. stated as 
oxoess of income over expenditure. That inoluded 
interest on their savings and oertain items which had 
to go to capital acoount. The aooounts had been oarefully 
, kept, and tho auditors had been particularly inquisitivo 
before they had attached the usual professional certificate. 

Mr, Walter F. Reid moved a hearty vote of thanks to 
the treasurer. The work that Mr. Tyror placed before 
them in such detail and order took much valuable time. 
Tho Society knew no better friend than Mr. Tyrer had 
been from the commencement. 

Mr. N. M. Martin seconded tho resolution, remarking 
that Mr. Tyrer had brought to bear on his office tho same 
oonspiouous ability which had marked the other depart¬ 
ments of his work. 

Tho resolution was carried, and Mr. Tyrer, in acknow¬ 
ledging it, said that so long as he had health and strength 
and tho Counoil would submit his name for their approval 
as treasurer, so long would he bo pleased to hold the office. 

The President said the meeting in Nottingham had 
promised to be one of the most illustrious ever hold by the 
Society. They had expected Sir William Crookes and 
Sir Henry Rosooe to be present. Both were octogenarians. 
Sir William Crookes being 82, and Sir Henry Rosooe in his 
82nd year. At the last moment neither of those gentlemen 
was able to come on aooount of ill health. All knew, 
of oourse, that Sir William Crookes was his predecessor in 
office, being elected last autumn, but he had very soon to 
retire because a great honour was done to him and 
through him to their Society, by his being elected President 
of the Royal Society—the greatest scientific honour in this 
oountry, and it was an unwritten law of the Royal Society 
that its President should hold no similar offioe simultane¬ 
ously. The Royal Society had only had two ohemioal 
Presidents in a century, the first one being Sir Humphry 
Davy and the second their worthy President, Sir William 
Crookes. 

Presidential Address. 

Sr Sot Willi ak Crookes, OM., Pres. R.S. 

In the abeeooe of Sir William Crookes hit address wss 
retd by the President, as follows (omitting the ref e r sn o ts 
to himself):— 


I fear that you may fed a little emmied at being oalled 
upon to listen to a Presidential Address deliveredby one 
who no longer has the honour of being year President. 
But I cannot forego the opportunity of expressing my 
regret at being compelled to resign my position. My 
election to the Presidency of the Roys} Society makes 
it impossible for me to oontinue to hold ths office, but my 
interest in the Society of Chemical Industry, of whioh the 
Nottingham seetion is so vigorous and flourishing a branch, 
oan suitor no diminution. My regret at parting is greatly 
tempered by tho reflection that in Dr. Messel, who has 
consented to step into the gap, the Society will have a 
President of pre-eminent suitability and unrivalled qualifi¬ 
cations. There is little need for me to remind you that 
Dr. Messel’s knowledge of Industrial Chemistry and his 
close connection and aoquaintanoe with foreign manufac¬ 
turing practice will be of great value to English Chemists. 
His work on the industrial applications of Catalytio pro¬ 
cesses has brought him world wide fame, and our Society 
is fortunate in having a man of sueh eminenoe at the head 
of its affairs. 1 must congratulate you hoartily upon the 
enorgy and enterprise displayed by your Members, and 
upon the suceess of the work accomplished. Teohnical 
ohemistry makes great strides. The past year has seen 
the publication of results which, although perhaps not 
sensational enough to stir public imagination, nor intrinsi¬ 
cally important enough to be described as epoch-making, 
are a sufficient tribute to the steady industry of investi¬ 
gators, to their resource in overcoming difficulties, and 
their acumen in oluoidating tho causal relations of some 
particularly interesting phenomena. 

Foremost I must mention Haber’s prooess for the 
production of ammonia. Ammonium sulphate is now 
synthesised by tho Badische Company, whioh iB about to 
oniargo their plant by the end of 1915 to a oapaoity of 
130,000 tons per annum. Tho catalyst osmium has been 
replaced, first by uranium, later on by Fe,0,. The 
investigation of the process has shown that the latter 
catalyst is made more active by the addition of certain 
substances, e.g., oxides, hydroxides, and salts of alkali 
metals, while other substanoes, sueh as areonio, act as 
speoific poisons towards ammonia catalysts. 

Tho demand for nitrogenous fertilisers steadily advances. 
There is also an increasing demand for nitrogenous products 
for industrial purposes, concentrated nitric aoid being one 
of the most important of these products. The Nor¬ 
wegian Hydroelectric Nitrogen Company, Limited, among 
others, havo worked out a simple method of obtaining 
dilute nitric aoid by the oxidation of atmospherio nitrogen, 
and then concentrating the dilute aoid by making use 
of the hot gases of the furnaoes. The concentrated acid 
oan thus be very ohcaply obtained. The Norwegian 
Company find that the pure aoid oan be transported in 
aluminium tanks. A steamer equipped with aluminium 
tanks for 40 tons is already in regular Bervioe between 
Notodden and Eugene on the Christianiafiord, and designs 
are in progress for 600 to 700 tons tank steamers for regular 
servioo to England and the Continent. The output 
of the Company’s work at Rjukau and Notodden have 
now reached— 

80.000 to 00,000 tons of nitrate of lime, 

10,000 tons of nitrite of sods, 

5,000 to 0,000 ton* of reftsed nitrate of sods, 

15,000 tons of nitrate of ammonia. 

The work of Dr. E. J. Russell and others on the aotion 
of antiseptics on soil in inareasing the growth of crop* 
has led to deeply important results. The anomalous 
effects of the partial sterilisation of the soil in causing 
first a fall and then a rapid rise in the number of baoteria, 
were first observed. Further study showed that the 
increased productiveness of partially sterilised soil is doe 
to the increased production of ammonia, and that the 
increase in bacteria is the result of an improvement 
of the soil as a medium for bacterial growth. From 
the experiments Dr. Russell oondudes that ordinary 
•oil contains a factor whioh limits the bacterial population 
and prevents Us readring its maximum. The search tor 
this soil organism revealed the presence of maay protosoa, 
now being examined from a aoofagioal point ti view. 
Thn fagt that the detrimental orgasms am men easily 
killed than the mnfal organisms explains many parmtoxionl 
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rccults wmh at the ultimately beneficial influence on 
produotlveneee of kmg-oontinued froete and droughts, 
which are harmful to organisms. The “ sickness of 
greenhouao coil haa been investigated ; it ie found that it 
may be aaoribed to two ea u aee an accumulation of peeta 
and an abnormal development of faotore detrimental 
to bacteria. Methods are now in progress for the partial 
sterilisation of the soil on a large seals. The action of 
different antiseptics has been studied and interesting 
conclusions drawn from the work. It is found that there 
is a decided difference in the action of different antiseptics ; 
only actual trial will decide whioh may be best in special 
oases. Generally speaking formaldehyde and pyridine 
are the most useful for sick soils; cresol, phenol, etc., 
coming next, while the higher homologuea of benzene 
are the least effective. None of these, however, answers as 
well sb steam—the most efficient of all sterilisers. 

A remarkable achievement in technology is due to a 
member of our Sooiety who reoently died. I refer to 
H. Frasoh—to whom the Sooiety’s Perkin Modal was 
awarded in 1912. Frasoh successfully solved the 

C blem of the extraction of sulphur from the deeply 
ied deposits of Louisiana. He oonoeived the idea 
of melting the deposit tit etftt by means of superheated 
steam, and forcing the molten sulphur to the earth's 
surface through an inner tube. The prooess haa worked 
satisfactorily and large quantities of sulphur are thus 
extracted. 

An interesting modern prooess is that of Dr. Walther 
Feld, whose doath in bis prime is a severe blow to soienoe. 
A strenuous worker of great orginality, Feld has 
enriohed technology with many discoveries; the most 
important relates to the preparation of ammonium 
sulphate direct from crude ooal-gaa. The problem of the 
utilisation of the sulphur of the crude gas has thus been 
completely solved by a particularly neat and ingenious 
method. Using ammonium polythionate, ultimately 
obtaining ammonium sulphate, sulphur, and sulphurous 
acid, tho two latter are again utilised in the prooess, 
while the ammonium sulphate is obtained by evaporating 
the solution. The practical value of a prooess in which 
ammonium sulphato is obtained without the use of sul¬ 
phuric acid is obvious. The researches of Feld in working 
out the details of this method also throw light upon 
many interesting scientific questions. 

Another method of fixing nitrogen by utilising the 
sulphur of oo&l is that of K. Burkheiser. In this process 
bog iron ore is used to absorb the sulphuretted hydrogen, 
and the sulphurous aoid produoed from it is used for 
the formation of a mixture of agunonium sulphate and 
sulphite. The procoes is working at Flemalle Grande, 
near Li&ge, in Belgium, and is giving satisfactory results. 

Reoent work on the synthesis of Rubber haa attracted 
much attention, and notable advances have been made. 
As long ago as 1882 TUden noticed that isoprene is con¬ 
verted into rubber by certain chemical reagents; ten 
yoars later he showed that the synthetic product obtained 
from isoprene is capable of vulcanisation. Subsequent 
work led to the recognition of the faot that most sub¬ 
stances containing a conjugated double linking tend to 
polymerise, the polymers ranging from sticky substances 
through well-defined rubber* to hard resins. Polymerisa¬ 
tion may be spontaneous, or it may be brought about by 
chemical reagents—acids or alkalis—by heat, or sunlight. 
In 1908 it was simultaneously discovered by C. Harries and 
F. E. Matthews that sodium is an excellent agent for the 
polymerisation of isoprene. The notion is praotically 
quantitative, and is not affected by the presence of im¬ 
purities. Moreover, it takes plaoe in the oold, or on 
heating very moderately. Harries showed that a superior 
quality rubber could be obtained by the polymerisation of 
butadiene. Research showed that the isoamyl alcohol 
obtained from commercial fusel oil was the most suitable 
material to work upon. By means of dry hydroohlorio 
arid it was e on verted into the chloride, and then ohkiriautsd 
to give the diohloride, from whioh the hydroohlorio arid 
was eliminated by passing over ho* soda-lime. The 
isoprene was then se al e d np with S par cent, thin sodium 
wire, and heated far several days to 80°. The dark 
brown pradnat thus obtained was treated with 
to preetpitete the robber. 


To obtain fusel od, Fernbach haa worked out a new 
prooess of fermentation, starting with starch. Holt has 
reoently made some valuable discoveries relating to the 
manufacture of isoprene from Hie fraction of petroleum 
of loweet boiling-point, and the preparation of butadiene 
from benzene or phenol, tetmhyarooenzene being formed 
aa intermediate product. He has also observed that 
isoprene when treated with sodium in an atmoapbera of 
oarbon dioxide gives quite different products from those 
obtained by the same action in air. No perceptible ohange 
occurs at first, but finally a black voluminous mass is 
obtained, whioh givee pure white caoutohouo with water 
or aloohoL Recent work shows that all synthstio 
oaoutchouos differ chemically from natural caoutohouo. 
Physioally the vuteanised products from synthetic 
(isoprene) caoutohouo are equal in quality only to products 
from medium grade natural rubbers. 

Another aeries of remarkable syntheses is due to Fisoher 
and Freudenberg, who, starting from gallic aoid, have 
Buoceeded in obtaining liohen constituents and tannins, 
for whioh the general name “ depsido " has been suggested. 

The process reoently patented by Dr. F. Bergins for the 
preparation of hydrogen, and his investigations of the 
preparation of ooal from cellulose at high temperatures and 
pressures, are of deep interest. At high temperatures 
water acts as a fairly strong acid or base, provided it 
is kept liquid. In preeenoe of a metal suoh as iron hydrogen 
is evolved. The gas is obtained in a pure state and 
the speed of the reaotion is very high. The ooat of produc¬ 
tion is about Id. per oubio metre at atmospheric pressure, 
and this would be reduoed in large plants; it is considerably 
less than that of the cheapest method now known. 

Water kept liquid by high pressures sets as an exoellept 
thermostat in oonsequenoe of its high speoifio heat; this 
faot can be applied in the preparation of coal by the 
decomposition of cellulose. The produot has all the 
ohemical properties of natural coal, though physioally 
it differs from it. If, however, the temperature and 
pressure during formation is greatly inoreased a substanoe 
is obtained whioh olosely resembles anthracite. The 
speoifio gravity increases with the duration of compression 
and the temperature employed. 

The use of hydrogen in the hardening of fats has 
reoently found favour. Tho natural supply of hard fats 
is absorbed in the manufacture of margarine and other 
foodstuffs—hence for soap-making and other similar 
purposes artificially hardened fats are employed. Whale 
oil gives a good fat for soap-making when hardened 
in preaenoe of reduoed niokei; the produot seems likely 
to be useful for lubrioating and other purpose*. 

I may perhaps be allowed to allude to suoh parts of my 
own work as may be of interest to Industrial Chemists. 
Such are the investigation of the speotrum of silicon in a 
very pore state, and also the preparation of eye-preserving 
glass for spectacles. The main object of this last research ia 
to prepare a glare which would out off those heat rays from 
molten glare whioh are injurious to the eye* of workmen, 
without obscuring too much light, or materially affecting the 
oolours of objeots seen through the gl as ses. The-rossaroh 

properties of different glasses for ultra-violet and luminous 
rays, and many specimens of glasses containing known 
quantities of pure metallic oxides and earth* were prepared 
in my own laboratory. I suooeeded in obtaining a glass 
whioh out off 98% of the heat rays, while others, whioh 
1 have called “ Anti-glare Glaasre,” out off pcaotioaHy 
all the ultra-violet and a considerable proportion of 
the heat rays. 1 am now investigating the question of the 
ohoioe of a glare whioh will rednoe to a minimum the 
fading and alteration of the oolours in water-ariour 
printings on exposure to sunlight and diffused daylight. 
This series of experiment* is not yet conc lud ed. - 

In spite of the advaaoes whioh I have just briefly 
brought to your notioe, and notwithstanding the fset 
that the active investigation of scientific read industrial 
problems is going on at a rapid rate, the World is greatly 
in need of able Researchers, perhaps more so now than 
at any previous time in ite history. We may be oertam 
that discoveries of rut importance are waiting their 
Newteto. Secrets of nature ate lying hiddsniredy to 
disclose themselves to the “ immortal mind.” Bat is not 
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the attitude of the public towards investigators lacking in 
understanding and imagination, and do not the authorities 
treat Scientific exploration in a niggardly spirit ? Scientific 
men have to deplore the fact that there appears to be a lack 
of men gifted with the genius for Research and for grappling 
with the Riddles of the Earth. Scientific research has ibeen 
awl is being starved. It is high time measures should be 
taken to remedy this state of affairs, which otherwise can 
only end disastrously for the nation. I do not wish to come 
before you as an alarmist, but rather as one who can 
diaunoso the disease and suggest the remedy. I know you 
will be in hearty and enthusiastic agreement with mo 
when I say that the allotment of public; monies^to the 
furtherance of scientific work, the tangible recognition of 
the services of scientific men, the provision of opportunities 
for all kinds of investigations of scientific problems 
without reference to their immediate commercial value— 
these are the benefits we look for at the hands of Govern¬ 
ment and of the Nation. And what are our responsibilities 
and duties in regard to research ? I think our chief 
care should be to see that we encourage and cultivate 
the right typo of man for research work. Wo should 
make more definite efforts to select suitable men from 
among our students and to train them to the highest 
point of efficiency, after having made up our minds what 
are the special qualities wo nocd. I think wo can learn 
a groat deal from the training of our Army Scouts. Our 
researchers are actually Scouts, penetrating strange and 
unknown countries, and the keys to success arc the same 
as for all scouts. The principal qualifications are con¬ 
fidence, keenness, intrepidity, inspiration. The knowledge 
that you are well equipped for your work, the belief that 
your training has been thorough, and that you have made 
the best possible use of it, should develop in you the self- 
reliance and boldness indispensable in a scientific scout; 
other valuable qualities, quickness of eye and mind, and the 

S ower of reasoning and expression, can undoubtedly be 
evolopcd and perfected. And what can be promised as 
the reward of scientific work Not the reward, the 
work makes man sublime.” Perhape after all only the 
Fight, the Struggle, the Scaroh—but Research, like 
Virtue— 


" P° w<a 0( the blest, no quiet seats of the Just 

To red In a golden grove, or to bask In a summer sky: 

Hive her the wages of going on, and not to die.” 

Dr. Messsl, having read the address said: Yon wil 
agree that it is wry remarkable that a man, the greater 
part of whose life work has been devoted to scientific 
research, should take an interest in technology suoh as is 
shown in his address, which I have just had the pleasure 
of reading to you. Ho does not, however, do himself justice. 
He refers here to the famous Haber process for the synthetio 
production of ammonia, and to the Norwegian proceed 
for the production of nitrio acid and nitrates in various 
forms, but not a word does he say as to whom all this work 
is m the first instanoe duo. It is, I contend, due to no one 
else than our Past-President, now the President of the 
Royal Society, Sir William Crookes. He says at the end 
of his address here: “ I do not wish to be an alarmist.” 
In his address on the great food problem before the British 
Association in 1898 he undoubtedly seemed to be an 
alarmist lest our food supply oould not keep pace with 
our requirements. He pointed oat that ever larger 
quantities of manorial material would be required if food 
supplies for future generations were to bo sufficient to 
meet the enormous increase of population and its require¬ 
ments. But though it may be right that he was an 
ftlarmitt, yet he has rendered a great servioe by calling 
attention to the facts. Not sufficient stress, however, 
is laid on the fact that, as a true physician, he likewise 
wesonbed the remedy. In his address of 1898 he asked 
rl it was not possible to solve this momentous problem, 
and he proceeded to describe the fixation -of n itr o gen ms 
vital to the progress of civilised humanity. Not only in 
general trams did he refer to it, but he pointed out that as 
* b * ok "' 1892 ^ h»d exhibited bsforothe Royal Soeiety 
ansxperfment on “ The Flam* of Burning Nitrogen/' 
Thismethod has aim been made use of by lied Rayleigh 
£* &<> ppqmoe of diminating nitrogeu from the air; with 
the object of producing argon. The data thorn obtained 


Crookes made use of in oakmlating the cost of nitrate of 
soda, and he proceeded to show that electricity produced 
by means of coal and steam enginee would be too costly 
for industrial purnpsee, but that at Niagara, where water 
power was utilised, electrioity was sold at one-seventeenth 
of a penny per Board of Trade unit, and at thia rate nitrate 
of soda would not ooat more thau £6 per ton j the limit 
of oost, howevor, had not yet been reaahed. He also 
pointed out that Niagara alone was capable of produoing 
all the energy required to supply the world with nitro¬ 
genous fertilisers, without materially reduoing its mighty 
now. The address in question has thns oalled attention 
to the necessity of produoing and fixing nitrogen in some 
way or another for the purpose of increasing crops. Sir 
Wiliiam likewise shows how absolutely practicable it 
would bo to combine atmospheric nitrogen, which 
costs nothing and which is at our hands in suoh 
quantities that it oan never be a question of our having to 
starve, if only we make use of it. True there have oome 
after him other inventors, one greater perhaps than the 
other, devoting themselves to nitric acid and ammonia 
problems, and I do not for one moment with to take 
away the credit, from these great men who have built 
up these important new industries. On the oontrary. 
But if, at an earlier stage of this meeting, in answer to 
some remarks of the Mayor, I endorsed the words of the 
King, “Wake up, England,” I am equally anxious 
to give credit where credit is due, and to point out 
that these vast problems were really first of all 
suggested hero in our country, and that the impulse 
to achieve these great results was primarily due 
to the foresight of an Englishman, Sir William Crookes. 
Then again, his reference to the work he has done with 
regard to the disoovery of a glass that enables people 
to work at furnaces without suffering injury to evesight, 
is of the greatest importance. He also refers here to a 
paper on the production of hydrogen for use in connection 
with the hardening of fats and the production of ammonia. 
But one of Crookes’ very early investigations and dis¬ 
coveries was that of thallium in 1862, and it is noteworthy 
that now, after more than SO years, this work has found 
practical application in a rooently patented prooess 
involving the use of thallium chloride in producing 
hydrogen. I could not refrain from making some 
commonts on the work and address of Sir William Crookes, 
and I ask you now to accord a hearty vote of thanks to 
him. 

Prof. G. G. Hendibsok, seconding, referred to the fact 
that Dr. Messel had omitted to read Sir William Crookes’ 
reference to himself in the early part of his address. Having 
read the passage in question, Prof. Henderson reminded 
them that three years ago, in-recognition of his scientific 
achievement and of his services to the Society, Dr, Meseel 
was elected to the Presidential chair, that he had dis¬ 
charged the duties of his offioe for the normal period with 
the greatest advantage to the Society, and that also during 
the following year, when the chair‘was occupied by Prof, 
Bogert, Dr. Messel was aotiug as president during Prof. 
Bogert's absence from this country; and finally, when 
the Royal Society had risen up in its might and taken away 
from them their President, tne Council had unanimously 
agreed to ask Dr. Messel to fill the gap thus oreated, 
believing that in the interests of the Sooiety he 
would oonsent so to aet. This was a unique record. 
The Sooiety was under a debt to Dr. Messel, which 
it would be very difficult to pay, but at least they 
recognised their mdebtednesa by offering him their most 
cordial thanks. That he would ask them to do. 

The resolution having been supported by Mr. Eustace 
Cazzt, was carried unanimously. 

The PaxeiDXHT, in acknowledging the vote, said that, 
the members having again shown their confidence in him, 
and having rooeived him with such heartiness, he oould 
only say how very greatly he appreciated their kindness 
towards him. The fact that he had had the heartiest 
support of everybody had made it possible for him to havo a 
snooessfnl year of office once mom. If he had done 
scything for the Sooiety in the pant he wee only too 
delighted to have draw it, and he was equity ready to 
assist the Sooiety ln.the futon, . 
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Presentation or the Society's Usual. 

The President then proceeded to moke the presentation 
of the Society's medal, the reoipient being the Bight Hon. 
Sir Henry E. Boeooe, LL.D., F.R.S., who was unable 
through indisposition to be present. Dr. Messel first read 
a telegram from Sir Henry, sending affectionate greeting 
and wishihg suooess to the meeting, and also a letter 
expressing his sincere regret that he found it impossible 
to attend to receive at tho President's hands the medal 
with whioh the Society had honoured him. He felt 
confident that his enforced absenoe would not be taken 
by the members as indicating either want of interest on 
his part in the proceedings of the Society or of gratitude 
to them for the award of the medal. With regard to the 
first point, that was impossible for a man who was present 
at the birth of the Society, acted aa its first President 
33 years ago, and sinoe then had watched its promess from 
year to year and rejoioed in its increasing usefulness. As 
regarded the seoond point, all ho could say was that the 
honour was a great one, and for any sorvioe he had rendered 
to the Sooietv in the paet he had been more than amply 
repaid. Sir Henry thon reforred to the origin of tho Society 
and mentioned that one of its objootii was to promote a 
good understanding and friendly intercourse between pro¬ 
fessional and industrial chemists. 

The President then proceeded as follows:— 

“ The recipients of the Society’s medal form a reoord of 
eminence in pure and applied chemistry and in the further* 
anoe of the objeots of the Society, of which any association 
may feel justly proud. The addition of the name of the 
Bight Hon. Sir Henry Boscoe, which has already been 
announced by the Council of the Society, will add further 
lustre to our roll of medallists, and will, I feel sure, be 
welcomed most heartily by every member of the Soeiety. 

“ According to our Charter the recipient of tho medal shall 
be a person who, in the opinion of the Counoil, has rendered 
conspicuous servioe to applied chemistry, or to the Sooiety 
in furtherance of its objects. 

“ Sir Henry Boscoo's long reoord of eminent servioe both 
to ohemistry and to the Sooiety needs no words of mine to 
justify our selection, but I may bo permitted to recall 
something of the work of his distinguished career, especially 
at a time when modern advances in science are apt to make 
ns unduly forgetful of the past. 

“ Roscoe’s earliest researches, which were conducted in 
conjunction with Bunsen nearly 00 years ago, were on 
tho measurement of the chemical action of light, a series 
of investigations whioh laid tho basis of quantitative 
photo-chemistry and which have played a large part in 
modern developments of tho photographic industry. 
Homo few years later, during the early days of his tenure 
of the Chair of Chemistry at Owens College, Manchester, 
he carried out his well-known work on the composition of 
the halogen acids of constant boiling point and on per¬ 
chloric acid. Then followed in 1888 his classical research 
on vanadium. Boscoe proved that the substance previ¬ 
ously described as vanadium by Berzelius wss, according 
to the method adopted in its preparation, either an oxide 
or nitride. He was the first to isolate the element and to 
assign to it its right place in the periodic classification ; in 
addition he determined its atomio weight and prepared a 
large number of new vanadium compounds. 

"It is worthy to note that with all the improvements 
suggested by the vast amount of research work on atomio 
weights, both in America and in this oountry, practically 
no difference is found in the latest determinations of the 
atomic weight of vanadium. Many valuable technical 
uses of vanadium have followed in the wake of Roaooe's 
discoveries. Vanadio acid has been employed ss an 
oxidising agent in the aniline colour industry, whilst the 
metal has received many important applications in 
metallurgy. 

“ Apart from these direct services of Rosooe’s own work 
to applied ohemistry, he hss contributed a large indireot 
share to the advanoe of chemioal technology through the 
conspicuous suooess of the School of Chemistry he estab¬ 
lished at the Owens College (now the Univemty), Man¬ 
chester. During the 80 years of Ms pr o fe s s or sh ip—from 
1807 to 1887—otoee on 2,000 students named through the 
curriculum of his laboratories. Of was many occupy 
positions of trust end responsibility in c hem i cal industry 


, and have contributed much to tho advancement of applied 
ohemistry. 

“ Roaooe’s association with this Sooiety oommeooed with 
its inception and his selection aa its first President was an 
augury of its future suooess which has been to amply 
realised. He gave his active support to making the 
Society a national institution ana secured the interest 
of many notable ohemists in its work. Throughout the. 
life of the Society Sir Henry’s interest in its welfare 
has never waned and we owe much of its progress to his 
stimulating activity. 

“ I must not omit one other feature of Rosooe'a many* 
sided labours whioh has reflected on our welfare, Ms 
work in tcohnioal education. With a firm belief in the 
efficacy of scientific training, he taught Ms students 
and Ms follow citizens in Manchester to realise the value 
of the application of science to industry. He was a 
member of the first Bovsl Commission on Teehnical 
Education and during his subsequent Parliamentary 
career took overy opportunity to forward the means 
for the technioal training of chemists and to bring the 
best methods for the education of future captains of. 
industry before the authorities conoemed. 

" The suooess that has marked all Rosooo's work in its 
exceptional breadth and thoroughness is the most lasting 
memento of its merit. Its recognition by the members of 
tMs Sooiety is but one furthor reoord of appreciation 
to the many that have been accorded to Mm. It is the 
j Mghost honour wo can confer on one who has done much 
for the advancement of chemioal industry and who by 
his wonderful personality and Mgh character has endeared 
himself to us all. 

“ May ho long be spared to us 1” 

Dr. Messel intimated that Sir Henry had asked Mm 
to receive the medal on Ms behalf, and he would hand it 
to Mm in duo course in the name of the Society, 

Election o» Auditoss. 

On the motion of Mr, W. T. Gent, seconded by Mr. S. H. 
Davies, Messrs. Feasey and Co. wore re-eleoted auditors 
at a fee of 20 guineas. Mr. Davies said he hoped that the 
suggestion of seeing whether some papers of soientiflo 
interest could not be arranged for at the annual meetings 
would be considered. They ‘did not want to belittle the 
social side, but as they generally met sectionally aU the 
year through it was desirable that something more should 
bo added to the Annual Meeting. 

The President intimated that the matter had been 
favourably discussed by tho Counoil, and the resolution was 
carried unanimously. 


Election of Council and Ohjcibs. 

The President announced that 128 ballot papers had 
been examined of wMch 4 were spoilt. The nominations 
for President, Vice-Presidents, and officers were confirmed, 
and the following had been elected ordinary members of the 
council: Mr. J. H. Costo, Professor F. B. Button, Mr. A. 
Gordon Salomon, and Mr. J. T. Wood. A list of the new 
Council will be found on page 717. 

Next Yeab's Merino. 

Mr. 3. HObner said the Counoil had kindly acooptod 
an invitation to hold the next annual meeting of the 
Sooiety in Manchester, and it was Ms pleasant duty to 
extend to the Sooiety a most hearty weloome. In 1918 
they would be in an exceptionally fortunate position 
as the British Association were to meet, in Manchester 
and extensive preparations for it would be made. Many 
of these he had no doubt their Sooiety would also be able 

Mr! Hoseason supported the invitation, whioh was 
unanimously approved, and the President, on behalf 
of the Sooiety, tendered to Manchester a hearty vote of 
thanks. 


Thanes to UxiVEasirr Colleoe. 

The President said that they were grateful to the 
urthorities of Unrreraity College fcw lending th em th at 
iplendid room. The intonate of the SodetT were identical 
A th those of Colleges like the one in which they met. 
It was very important that oolleges should keep in touch 
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with applied soionoe, and that the Society ihonld keep 
in touch with the ooUegn. 

Sir John Turxiy Mud he had been uked to eecond the 
vote,, but it eeemed rather strange that he ehould be doing 
no, became indirectly he wae amoeiated with Univernty 
College ae a member of the City Council, which be had been 
for a few years. However, he would like to say on behalf 
of the people who controlled the work in this College 
that they were always willing to do all they possibly 
could to forward that which was for the benefit of'the 
people in regard to things scientific or practical. 

' Tho meeting then dosed. 


Visit to Southwell Cathedral. 

After luncheon at the Victoria Station Hotel, by 
invitation of tho Nottingham Section, members and 
ladies proceeded by motor to Southwell where thoy visited 
the Cathedral, Chapter House, and ruins of the Palace 
of tho Archbishops of York. 

Garden Party at Brackenburst Hall. 

On leaving Southwell, tho party drove hack a short 
distance to Braokenhurst Hall where they were entertained 
at a garden party by Mr. and Mrs. W. N. Hieking. Tea 
was served in the park, and was followed by a pastoral 
play entitled the ' Spirit of the Future," rendered by 
Miss M. Pratt and Messrs. Carey and Creighton. In the 
intervals, music was rendered by an excellent band. Mrs. 
Hieking escorted parties round her lino rose gardens, and 
identified many rare trees and shrubs. 

Reception at the Castle. 

The Mayor and Mayoress of Nottingham reoeived the 
guests in the Art Gallery, Mr. Charles Foulds’ orchestral 
band played in the long Gallery, and refreshments were 
served in the Textile Gallery. 

SECOND DAY. 


VISITS TO WORKS. 

The Corporation Gas Works. 

The Nottingham Gas Works were founded in 1818, and 
have been gradually extended to their present, productive 
capacity of 10} million eubie feet of gas per day (including 
1$ million cubic feet of oarburetted water gas). 

The gas is produced at three different works :— 

Batford .—Horizontal retorts fitted with West’s com¬ 
pressed air charging and discharging machinery. 

Easier oft .—Horiiontal retorts fitted with De Brouwer 
electrical stoking machinery; also inclined retorts. 

Badjord, where an installation of vertical rotorts (con¬ 
tinuous carbonisation) has recently been put into operation. 
There is also one bench of hand-worked retorts still standing 
at Radford. 

Tho district served by the Nottingham Gas Department 
covers an area of 130 square milos, the total length of 
mains being upwards of 400 miles. 

The tar produced, is distilled at the Giltbrook Chemical 
Works, where also the manufacture of sulphuric acid and 
artificial oxide of iron is carried on. Tho sulphuric acid 
is made principally for use in the sulphate of ammonia 
plant at the Bastard Works, where about 2,300 tons of 
sulphate are manufactured annually. The oxido is used 
at the different gas works in tho process of purification. 

The following figures relato to the year ended March 
31st, 1914:— 

Coal carbonized. 190,023 tons. 

Gas oil used .131,911 gallons. 

Gas made .. ., 2,332,878,000 c. ft. 

Gas sold.2,231,303,000 c. ft. 

NOTTINGHAM CORPORATION ELECTRICITY WORKS. 

The Nottingham Corporation own two electricity works, 
the one in Talbot Street, the other in St. Ann's Weil Road. 
The outpot el these Works last year was approximately 
13} rafluoo emits. The St. Ann's Well goad Works 
ooa||plg,:,M T n nn sihire boilers, 30 ft. by 8 ft., eight of 
whMkAM.fltted with Vicars' mechanical stokers and ooal 
, OWWtyisf plant. : .There «• 2 Green's fast economisers 


and 2 Berryman feed water heaters. This generating 
plant consists of eleven Willans-Siemens sets of 440 kilo¬ 
watts each, and a 1200 kilowatt Willans exhaust steam 
turbine coupled to two Siemens continuous current 
generators arranged in tandem. The oondenuug water is 
artificially cooled by means of a Baicke oooiing tower. 

Turney Brothers, Ltd., Trent Brume Leather 
Works. 

These works were established in 1862 by tho brothers 
Edward and John Turney, and stood originally on an 
island surrounded hy canals and the River Trent. A con¬ 
siderable part of the canal has been filled in since 1898, 
and buildings have been erected upon the site. The area 
at present is 2} acres, and the number of workpeople 
employed is from five to six hundred. 

Near the entrance to the oentral yard are the main 
boilers, Lancashire type, 3 in number, 28 ft. by 8 ft. 
supplying steam to 15 engines, and also very largely for 
boiling and heating purposes. Two smaller boilers in 
other parts of the works supply steam to special depart¬ 
ments. There is a large number of electric motors, many 
of which are attached to separate machines. 

The bulk of the skins worked are sheep, but goat and 
calf are also used. The sheep skins are received from tho 
fellmongcr after the latter has removed the wool. The 
skins are first inspected and classed in the central yard, 
and then pass to tho liming process. As this occupies 
from 2—3 weeks, a capacity of over 100,000 skins is 
necessary in the “ pit sheds.' After liming the skins are 
taken by tho “ cobliers,” who remove anv wool or hair 
still adhering, and also cut off the heads. Tho pelts aro 
then handed over to tho “ fleshnrs ” who remove the flesh 
by means of knives over wooden beams. The flesh is 
afterwards pressed in a hydraulic pross to recover the 
grease contained in it. The “ pieces ” are sent to the 
glue works for making into glno and gelatin. After 
fleshing, the skins pass on to the “ splitting " shop, where 
thoy aro carefully sorted into various substances and 
qualities, and then split by machine. The wool side is 
then known as a “ grain,” tho flesh side as a “ lining.” 
From the splitting (hop the two sidee of the Bkin take 
different channels. The grains are washed to remove tho 
lime, bated ororierced, scudded iu special machines invented 
by Sir John Turney, then “ drenched,” and are ready for 
the tanning process proper. For this, ground sumao 
leaves imported from Sicily are used, and the tanning 
conducted in paddles, the timo taken being about 24 hours 
The tanned skins are dried in tho weather, and aro then 
known as “ skivers.” The drying rooms aro very extensive 
and capable of holding ovor 50,000 skins. Thoy have 
been recently enlarged. Large quantities of skins are 
tanned without splitting, and are known as ” basils," part 
being tanned with larch bark and part with extracts. 

Another tannery is devoted to chromo tanning of sheep 
and lamh skins for motor clothing and for shoe linings 
and other purposes. Calf skins aro also tanued for hat 
leathers ana for shoe work, bookbinding, etc. A special 
department is devoted to tho manufacture of hat leather*. 
Sheep skins contain muoh greaso, and cne of the features 
of the works is the plant for extracting this by volatile 
solvents and afterwards recovering both the grease and 
the solvent. Grease is also removed from some skins 
by bydraulio pressure. The flesh side of the skin is made 
into chamois leather, and goes through the following 
processes : (1) Friting; hy which tho skin is out down 
or shaved bv skilled workmen to the proper thickness, 
(2) liming, (3) washing, (4) pressing in hydraulic presses 
to remove water, (5) milling with fish oil, (6) storing, 
(7) heating off, (fl) pressing to remove the oil, which is 
completed by (9) scouring. The oil pressed front tho 
leather is known as sod oil, and is used for currying heavy 
leather. The finer sorts of chamois go for gloyee, the 
poorer quality for wash leather*. 

The Laos Work* or Messrs. Thomas Bihkin A Co.. 

The oldest part of this factory dates back about 89 
years, and contains a machine built by Mr. R. Birkin tor 
tile 1851 Exhibition. About eight hundred people aro 
employed in the factory, and the work oompnsee all the 
different processes for the production of lace, from yam 
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in Os hade to the ibkM product read; tar an. The 
operations oaitied out include designing, drafting, dip 
winding, bran bobbin winding, warping, threading, actual 
lace making and also all the finiddng processes such as 
mending, dyeing, dressing, drawing, dipping and scolloping. 

Various processor in connection with the Laoe Curtain 
branch of die firm'd businest me also carried oat in the 
Nottingham Works. Among these are die production of 
the dengns and their preparation far the jacquard procese, 
and die mending, finishing, and packing of the goods. 

The consumption of ootton yarn involved, both American 
and Egyptian, amounts to from 7 to 10 tons a woek. 

The Wobks or the Raleigh Cycle Co. 

The Raleigh Cycle Company was founded twenty-five 
years ago, and in 1890 tne present works in Faraday 
Road, Lenton, were opened. The frontage is 400 ft., the 
depth 562 ft., and the building covers an area of over 
6 acres. Over 1,600 workpeople are employed and the 
annual output amounts to 60,000 bicyoles, in addition 
to 150,000 Sturmey-Archer guars, and a large number of 
motor cycle gears, ooaster hubs, etc. 

Among the ohiaf characteristics of the Works is the 
very complete equipment of power processes. Excellent 
results are aohieved in the shaping of handle bars, crank 
brackets, frame loops and other portions of the bioyele 
from sheets of high-grado cold-rolled steel. 

In the liquid brazing plant a much more oertain junotion 
is effeoted by dipping the frames into molten brass in 
crueibles, than by the ordinary method of hand brazing 
at an open hearth with fire and blow pipe. 

“ Coslettising,” a process for forming a rust-resisting 
deposit upon tubing and other parts bofore enamelling, 
was seen in operation ; and in the wheel building depart¬ 
ments some clever devioes for spoke making, cutting, 
heading, bending and threading were shown. 

The Company makes its own gas for driving, heating 
and manufacturing purposes, and the power required for 
driving the machinery is obtained from eighteen gas 
engines, with an aggregate brake horse power of 072. 

The most reoent addition is a tube making and welding 
plant. Long strips of sheet steel are drawn through dies 
into tubular form, their edges welded by the oxygen- 
acetylene prooess, and the tubes passed through finishing 
dies, the result showing an improvement upon ordinary 
tubing both in strength and appearanoe. 

Boots Cash Chemists. 

This business consists of five companies, all of which 
draw their supplies from Boots Pure Drug Co., Ltd., of 
Nottingham, Their oombined capital is approximately 
£2,600,000. The companies employ over 0000 people and 
pay over £10,000 per week in wages. They control 560 
shops and employ about 800 qualified chemists. 

The premises in Nottingham oocupied by the oompanics 
comprise extensive offioeB and at least ten factories. The 
offioes of all the companies, with a floor space of 81,583 
square feet and a staff of 560 persons, are collected under 
one roof at Station Street, Nottingham. 

After inspecting the various offioe departments, the 
visitors were shown the girls' gymnasium, the patent 
medicine stock room, the printing works, and finally the 
new pharmaoentical laboratory. 

The Locomotive Works or the Midland Railway at 
Desby. 

On these works devolves the duty of building the 
locomotives of the Midland Railway, and maintaining in 
running condition the 3000 locomotives owned by the 
Company. The works date back to the days before 1844, 
when the North Midland, the Midland Counties and the 
Birmingham and Derby railways were separate organisa¬ 
tions. The area covered by buildings alone is about 
20 acres, with ground amounting to about 80 acres, and 
is devoted solely to the looomotive department, the 
carriage and wagon works having been moved to a new 
site in 1878. The number of workmen employed in the 
locomotive works amounts to 4284, that of foremen, 
clerks, draughtsmen, ate. to 883, dome of, the more 
i mport a nt departments visited wsse the boiler afenfL the 
wMel and tyreshop, the pits* shqp, Mm foundry with s 


weekly capacity of about 420 too*, the machine then* 
containing about 570 machines, the erecting shop which 
will hold 72 engines, and the paint shop. 

Most of the maohines me electrically driven, the power 
being generated in the company’s own station by means 
of two 1250 K.W. Parsons' turbogenerators predating 
three-phase alternating current of SO cycle* and 440 volts. 
This station also supplies the Carriage and Wagon Works.' 

The new chemical laboratory has been built on the tits 
of the old eleotrie light station, and is fitted with the moat 
reoent appliances tor chemical, ihysico-chemical, metallur¬ 
gical and metaUographie analysis. 

The Works of the Royal Crowe Derby Porcelain Co. 

The following is an account of the history of Derby 
China, abstracted by kind permissftm from the Poreelain 
Company's book: 11 The Story of Derby China.” 

Porcelain was first produced in Derby very toon after 
its introduction into Europe. Although it was not until 
the early part of the 18th century that John Bottger, the 
pioneer of the ceramic art, madehia important discovery, 
a China Factory was established at Derby, on the Notting¬ 
ham Road, by William Duosbury in 1750 and the Derby 
ware soon attained national fame. It furnished the tables 
of the King, and was sought after by the nobles. Duesbury 
acquired the right to use the Royal Crown to distinguish 
his wares, and his factory became the most oelebratod of 
its kind in the Unitod Kingdom. In 1769, Dursbury 
acquired the famous factory at Chelsea, and it and the 
Bow Works which were shortly afterwards established 
were in 1776 amalgamated with the Derby factory. 

On the death of Duesbury in 1786 he was suoeeeded 
by his son William, and from him the works passed, at 
short intervals, into the hands of Messrs. Kean, Bloor, and 
Clark, until, in 1848, they were closed down. The pro¬ 
duction of ohina in Derby was, however, not allowed to die 
out. Mr. Sampson Hancock, assisted by other hands 
from the Bloor factory, easried on a small works, which 
produced articles of the old type and eharaeter. In 1877 
a Company, styled the Derby Crown Porcelain Co., Ltd., 
was formed to revive the industry, and works were 
established on the Osmaston Road. 'Considerable tuooot* 
attended the venture, and in the year 1880, on the 
representation of the 7th Duke of Devonshire, Her 
Majesty, Queen Victoria was graciously pleased to com¬ 
mand that the Company should in future bp styled Tha 
Royal Crown Derby Poreelain Company, Limited. 

The Company’s craftsmen have been and are, in the very 
front rank of their profession. Among them may bo named 
Desird Leroy, who made a speciality of old-time Stvres 
Sower, bird,' and trophy painting, and was also strikingly 
successful with white enamels. Another artist whose 
work is well known is A. Gregory, who hat made a speoiai 
study of flowers. 

• The Works or Bemrose and Sons, Limited. 

Fino Art, General, Railway, Calendar and Collotype 

Printers, Lithographers, Manufacturing Stationers, 

Bookbinders, etc. 

The firm was established in 1825, bv the kite Mr. 
William Bemrose, and converted into a Limited Company 
on Deoember 21st, 189). It has hranohot in London and 
Leeds. Messrs. Bemrose and Sons, Limited, are the 
Printers to the Midland Railway, and their works are 
situated close to the Company's Offices. The premis es 
cover an area of 78,768 square feet, excluding outbuildings 
and open yards. The number of employees-ls 1100. 

The chief speciality of the firm is fine art and oohmr 
printing, and thoy possess for the production of this class 
of work facilities whioh embody the latest types of modern 
machinery. 

Some of the departments shown to visitors wore the 
Composing Rooms (including the Linotype Gallery and 
the Monotype installation) the Bindery, the Folding 
Department, the Rotary Printing Machine, the Engine 
Room, the Machine Rating Department, and the Envelope 
and Die Stamping Room. 

The Motor-Car Work* of Messrs. Rolls-Royce, Ltd. 

The Erst oar of the Rolls-Rovae make, a two-cylinder 
vehicle of 10 h.p., was produced in 1904, and was in the 
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•ame yen;, awarded a Special Medal and Diploma by 
the Commissioners of the Faria Salon. At the preeont 
day the only type of chaaaia manufactured la a 40-60 h.p. 
six-oylinder model. 

The various operationa are carried out in more than a 
dozen building*. Of the more important department*, 
mention may be made of the chop containing the automatic 
and aemi-automatic machine*, the grinding shop, the 
coppersmiths’ shop, the smiths’ and hardening shop, 
the pattern shop and foundry, the axle-testing and gear-bos 
testing shops, the largo main shop in which beside a number 
of machine and fitting hays is housed the erecting bay, 
and lastly tho testing department for the finished car- 

The automatic machines produce parts to gauges 
having predetermined limits of error; most of these 
parts are handed to other departments for finishing. 

Wherever extreme acouracy is required on diameters 
or bores tho parts are handed over to tho grinding depart¬ 
ment, where there are machines by means of which crank 
shafts aro ground on the pins and journals, to produce 
a perfectly round and accurate diameter, also cylinder- 
grinding machines, piston ring grinders, bail race grinders, 
and various Burfaoo grinders. 

In tho smiths' and hardening shop wore seen the harden¬ 
ing and carburising furnaces, in which practically all 
the steel parts used in tho car are heat-treated at some 
point in the course of their manufacture. < 

In tho foundry are two oil fired tilting furnaces, one of 
them of the latest pattern. 

The completed oars are first subjected to a preliminary 
examination, and arc then passed over to the testing 
department, in which after various other tests they arc 
placed on one of the dynamometers. They may thus be 
submitted to a far more rigorous tost than is possible on 
the road, c.g., they may be run for long periods at full load 
or they may be run under full load at various speeds. 
Before despatch the chassis undergoes several road tests 
during which tho various adjustments aro completed. 

A special testing track is owned by the works and an 
experimental shop is also provided in which any new designs 
are developed and thoroughly tested preparatory to their 
adoption as standard 

Garukk Party at Gedlino House. 

In the afternoon, members and ladies went by special 
train to Gedling, near Carlton, and walkod to Gedling 
House where) they were reoeivod by Sir John Turney, 
Chairman of the Section, and Mibs Turney. Gedling Park 
differs from Brackenhurst in that it dopends for it* beauty 
on its fine timber, in which Sir John Turnoy takes tho 
greatest interest. The trees were of great service 
to the garden party as the afternoon turned out wet, 
and refreshments were thus served under natural shelter. 
A phonograph of the President, the Picsident Elect, the 
Mayor, Sir John Turney, and other Members of Council was 
secured by Mr. J. W. Russell, of Hounds Gate, Nottingham. 

THE ANNUAL DINNER. 

Tho Annual Dinner took plaoe on Thursday evening, 
July 16th, in tho Conncil Chamber of the Exchange Hall. 
Tho President (Dr. Monel) presided, and was supported 
by the Mayor and Mayoress, Professor G. G. Henderson, 
Sir John Turney, and many others. 

The toasts of “The King,” “The Queen, Queen 
Alexandra, the Prince of Wales and other Members of 
the Royal Family," and “ The President of the United 
State* of America,” were submitted by the President 
and fittingly honoured. 

Professor G. G. Hindmsok proposed “ The Sooiety of 
Chemical Industry." He said that before ho addressed 
himself very briefly to the toast he wished to thank the 
President and the members of the Society for Hie very 

C t honour they had conferred upon him by eleoting 
as their Resident. He knew only too well that it 
was no easy task to endeavour to tread worthily in the 
footsteps of the great men who had ooeupied the 
chair of that Sooiety, but be could at least promise 
them that he would do hislpest, and no man could duanore. 
He thought every meopr of the Society ought to contfder 
it a privilege to propose this toast, because every member 
must feel, as he did, a very great pride in the past Mww y 


of the Sooiety and very great confidence in its future. 
Since it was bom, now more than 30 yean ago, the Sooiety 
had never looked baek; it had gone on from strength to 
strength until, numerically at bast, it could claim a plaoe 
amongst the greatest technical Societies. And if they 
tried to find a reason for this great, this amacing develop¬ 
ment, one, of oourse, was that there was need for the 
Society; but another, he thought possibly of equal 
importance, was that the foundations of the Society were 
laid with wisdom and remarkable foreright by those 
who presided at its inauguration. This Sooiety was a 
composite organism. It was built np, as they knew, 
of a number of different Sections in this country, and 
also in Canada, Australia, and the United States of 
Amorioa. Each of these Sections was praotioally a society 
within a Booiety, but all were linked together directly 
by means of the upper hpuse—if he might oall it so, the 
Council; and tho strength of the Sooiety arose not so 
much from the faot that thoy had a number of independent, 
active Sections, but that these Sections were united 
together. In that respect, as was truo of all other 
societies, it waB union that was strength. At the Bame 
time, a Society such as ours, however strong it might be, 
could not stand still; it muBt advance, or it must of 
necessity fall behind; and, as the report had informed 
them, methods of promoting further development and 
strengthening it still more were engaging the serious 
attention of the Counoil under the fostering care of Dr. 
Messel. But let them remomber that howover good a 
Council tho Sooiety might have, however muoh it might 
record, and however hard it might work, it oould not 
advance unless members uIbo fell into line with the Council, 
and thus he appoaled to every individual member, and 
more particularly to the younger members, to take an 
aotive part in the work of"the Society as a whole and of 
the Sections to which they belonged, and especially to con¬ 
tribute to the proceedings of the Section. Even tho 
sun had its spots, and this Society was not quite perfect, 
and one of the imperfeotions—a marked imperfection— 
to his mind was to be found in this fact, that they had a 
huge membership, a membership of very high quality 
indeed, and yet tho number of original contributions 
received from that huge membership was most distinctly 
not what they were entitled to expect. There were, of 
course, obvious difficulties in the way, but he thought 
that if the members aoquired the habit—if ho might call 
it so—of publication to a larger extent, the Journal 
would be very much stronger than it was and theso 
comparative difficulties would disappear. He desired 
to remind them that tho Society's year which they bad 
just brought to a conclusion had boon a notable one in 
various ways. They had only just heard of the resignation 
of the first and only Editor the Sooiety had ever had. 
It was not necessary for him to say anything, he thought, 
beyond reminding them that there waa a stately roll 
of witnesses to the capacity, faithfulness, and loyalty to 
their Editor in the great series of volumes of the Sooiety'* 
Journal which had been issued under bis direction. He 
would say one word only—that no Sooiety had ever a more 
loyal offioer than they had had in their Editor. In another 
way this had also been a very notable year: they had had 
two Preeidents. They all knew the circumstances under 
which Sir William Crookes was torn from them, and they 
also knew how the Counoil felt that one man—and one 
man only—could fill tho breach oreated in their ranks, 
and how that man—of oourse, as they expected—rose 
to the ooeasion. Dr. Messel was almost a unique President. 
He did not know of any other man who had acted as 
President for three years, and he should feel it an 
impertinence to endeavour to say more than a single word in 
commendation of his services to the Society. He would, 
however, say one word. That was that he had made it 
very difficult for any man to succeed him. But, he would 
like to remind them that it was no reoent development on 
Dr. Messel’* part to be an active worker in this 
8ooloty. Sinco its foundation he had been intimately 
associated with it. U they would turn to the first 
volume of the Journal they would find that the first 
paper in that volume was contributed by Dr. Meesel, and 
ever since that date he had taken an active, strenuous 
and invaluable part in promoting the development tad 
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the great prosperity of the Society, and their rejoiopd 
that they oould (till depend upon the benefit of hie wisdom 
and experience upon the Coattail, He asked them to 
drink with all heartiness to the general proeperity af the 
Society and eepeaially to drink to the health of Dr. Msssel. 

The President, in responding, referred to the eieotion 
of Sir William Crookes as President of the Boyal Sooiety 
whioh prevented his continuing to hold the Presidency 
of the Sooiety of Chemioal Industry. The Royal Sooiety 
knew a good thing when they saw it, and they had oome 
to the Society of Chemical Industry to find it. The 
Council had come to the decision, with reference to their 
annual meeting, that some time should be devoted to the 
consideration of special subjeots, but as that would not 
eome into operation until next year they oould enjoy 
themselves this year. He had become so accustomed 
to the ohair that he should be quite sorry when his year 
of offioe expired. But to lie quite serious, ho wished to 
return them his very sincere aud grateful thanhs for the 
support ho bad received during the years he had had the 
honour to fill the chair. 

Mr. W. F. Reid, past President, submitted the toast of 
“ The City and Institutions of Nottingham.” He said he 
felt that ne ought to say “ My Lord Mayor,” because a 
oity of 270,000 inhabitants and which had had a Mayor 
for 600 years certainly deserved one. At any rate no 
worthier holder of the position of Mayor was needed 
than the present occupant of the office. He had been 
present on the historio occasion when the King had advised 
England to “ wake up,” but he felt sure that Nottingham 
was one of the last places in the world where that admoni¬ 
tion was required. They could not fail to bo impressed 
not only by the importance of the industries of this neigh¬ 
bourhood themselves, but by the finished way in which the 
work was conducted—the organisation of the business, 
the machinery nsed, etc. In every way Nottingham 
was absolutely up to date in manufacturing processes. 
Nottingham lace was worthy of being used and treasured 
not because of the way it was made, but because it was 
beautiful. The lace industry was a very important one, 
but there might be dangers ahead from lace made without 
the intervention of spinning or weaving at all—by a 
simple chomical process. A thick solution made by 
dissolving old linen was passed over an ingrained, rotating 
oylinder and the product was peeled off. It had, how¬ 
ever, one defect: it was not quite so durable when moist. 
At the same time, as artificial silk had not diminished the 
consumption of natural silk, but rather increased it, so 
an article of this kind might also increase the sale of the 

n unc article. This artificial lace was used a good 
in Paris, he believed in millinery. There was also an 
intimate connection between the hosiery trade and chemical 
industry. Again, some of the leather made in Nottingham 
was the best that was made in this oountry : what he 
had seen in the factories of Nottingham convinced him 
that the oare devoted to the production of leather and 
in the selection of the material used was a guarantee that 
leather made in Nottingham was beautiful as well as 
lasting. Having mentioned also the tobacco industry, 
Mr. Reid proceeded to say that he did not think there 
was any city outside Nottingham whore there wore so 
many small industries, whioh meant, moreover, that there 
was an endeavour on the port of individuals. All these 
industries employed a Urge number of people. The 
preponderance of women, he understood, was a feature of 
Nottingham : it showed that there was a suitable class of 
labour for them, and that they felt that they were earning 
their living in a congenial way. 

The Matos acknowledged the toast, remarking that 
the position of the leather industry was Urgely due to 
Sir John Turney, of whose works they were very proud. 
They were also proud of his connection with the pubbe 
life of the city, no man having filled publio offices with 
greater ability and distinction than he. The business 
of Boots was established by Sir Jesse Boot not more than 
26 or 80 years ago, and it was now a vast concern. The 
city highly appreciated the work that both (fir Jesse 
and Lady Boot had done, the benefit of which wot felt 
all over the country. 

Pr ofcee oi Stmm also acknowledged the toast, referring 
to the oonnaetioti of University College with the kraal 


Section of the Sooiety of Chemical Industry. The College 
welcomed the Section and provided it with what accommo¬ 
dation it had at its disposal. A great effort waa being 
nude to obtain a full charter for the College and transform 
it into a University for the City of Nottingham and the 
East Midlands, sod he hoped that when the Society 
of Chemical Industry met in Nottingham again the 
University would have some years of successful progress 
bohindit. He would like to mention the name af Dr. Band, 
their honorary loool secretary, ' in connection with 
University College and the local Section, to whose efforts 
so much of the success of the present mooting waa due. 

Mr. Thomas Tyeeh proposed the toast of “ The Seotions 
of the Sooiety.” Ho was convinced that the Sections 
had a unique' opportunity of justifying their existence. 
There was no reason why the Seotions should not become 
greater centres of activity than they had ever been. 
Excellent work had been done, and members could show 
their greater appreciation of the Journal by contributing 
papers. There was no Section which contributed more 
useful technological papers, crisp and to the point, than 
Nottingham. Mr. Tyrer referred to the services of Mr. 
Archbutt, Mr. Trotman, Mr. Pcntooost, Mr. White, and 
Dr. Sand. 

Sir John Tun key responded to the toast. 

l)r. Russell W. Moore proposed the toast of,“Our 
Guests,” which was suitably acknowledged by Mr. G. 
Thornton-Simpson. 


Some of the members availed thomselves of the privilege 
of honorary membership conferred on them by the Notts 
Golf Club at Hollinwoll. The Constitutional and Reform 
Clubs also opened their houses to members. 

THIRD DAY. 

Excursion to the Dukxrirs. • 

Members and ladies left early by motor. The route was 
past Rufford Park, through Edwinstowe to Welbeck Abbey, 
where, by kind permission of the Duke of Portland, the 
stables, gardens, underground rooms, chapel and library 
were visited. Luncheon was taken in the riding school, 
at which the President acknowledged the obligations of 
the Sooiety to the Duke for his courtesy, extended to the 
Sooiety not for the first time. The President alto took 
the opportunity to offer a special welcome to Mr. John 
Hargreaves, one of the founders of the Sooiety, who was 
present. 

In the afternoon Clumber Church was visited by per¬ 
mission of the Duke of Newcastle, and the homeward way 
was through the Lime Tree Avenue and Normonton, 
past Thoresby House to OUerton, where tea was token. 

Reception at “ Plaisaonoe." 

Sir Jesse and Lady Boot received the members and 
ladies at “ Plaisaunce,” their summer house _ at West 
Bridgford, and offered them a charming entertainment. 


London Section. 

Meeting held at Burlington Haute, m Monday, June 8tf, 
1914. 


PROP. W. R. HODOKINSON IS THE OHAIR. 


BLEACHING EFFICIENCY CONSIDERED IN CON¬ 
NECTION WITH SUGGESTED STANDARD FOR 
TESTING BLEACHING QUALITIES OF CHEMI¬ 
CAL WOOD PULP. 


BY CLAYTON BEADLE AND HENRY P. STEVENS, SLA., PH.D. 

We regret very much that we were not able to he present 
at the reading of Messrs. Baker and Jenniaan’s paper, hat 
our experience so far as it goes appears to fall in with 
several of the observations and conclusions arrived at by 
these authors. , 
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We here had a good deal of experience in bleaching at effect ia alweye accompanied by the came chlorine oonaump- 

different temperatures in paper mills, and one of os dowsed tion, the higher the figure in nut time, the greater the so- 

a circulating bleaching system for rags whioh was in use called efficiency. As a fact, the reverse is the case. The 

for many years, whereby the liquor in course of circulation relative efficiencies of all hypochlorite solutions should be 

was continuously drawn from the bottom and sprinkled judged by the amount of ohlorine oonaumed per unit of 

upon the top of the material. Hie liquor was maintained bleaching effect, and the smaller the chlorine consumption 

at a constant temperature by means of live steam. By the greater the efficiency. Thus the Hermite solution 

studying the temperature ana observing the conditions of was found to be much more effective than the ordinary 

the bleached material, we oame to tho conclusion that the bleaching powder solution because the ohlorine oonsump- 

result was as good in point of strength of fibre, yield, etc., tion per unit of bleaching effect was si muoh less than with 

at 100° F. as at any lower temperature, but that immedi- ordinary bleaching powder. This, from the fact that a 

atelv we raised it to say 110° F. or over, we noticed large amount of unelectrolysed salt ia present, may be 

weakening and deterioration of the material as well as accounted for by the innuenee of the undecomposed 

increased consumption of chlorine. We therefore main- salt and not by any special qualities of the electrolysed 

tained the circulating liquor at 100° F. and the bleaching hypochlorite, as it is now found that salt, when added 

was done in about one-eighth the. time of that required in different quantities to solutions of hypochlorites, has 

at an ordinary atmospherio temperature. This seems a marked effect upon their efficiency, 

to oonfirm Messrs. Baker and Jonnison's statements for j n many cases, certainly, the addition of the Bpont liquor 
wood pulp. is a doubtful eoonoray, as Messrs. Baker and Jenmson 

Then, as regards the use of spent liquors, if liquor is clearly show in their paper, but we know cases in practice 

drawn from a material which is in course of bleaching and where the bleaching liquor whioh would otherwise have to go 

periodically titrated for chlorine strength, it will be found to waste is usefully expended by using it as a wash water 

that the chlorine strength diminishes after the liquor is out in the breaker, the unbleached material in a very few 

of contact with the material to bo bleached, and diminishes moments completely exhausting the ohlorine, after which, 

fairly rapidly. it is slightly further washed and then fresh bleach is added. 

Another factor in bleaching is the question of agitation, In this manner the spent liquor if* taken out of the sphere 

whioh ia a very important one. It is a common practice of action before tho fresh liquor is added, 

in some mills to add bleach during the process of Mating, We have often found that bleaching is much more 

especially in rag mills. One of us has made determinations effective if followed by an acid treatment or by washing 

of the rate of exhaustion of bleach during the process of and then again bleach added. Many materials seem to 

beating and compared the ohlorine consumption with oome to a full stop unless the bleaching products are 

that of material bleaohed, say in the form of half stuff, removed. Furthermore, the addition of aoid after the 

but without undergoing tho beating operation, and dis- hypochlorite bleaching very materially improves the 

covered that for the same amount of bleaching effect, tho colour in many cases. Tho “ more water more bleaoh ” 

material which is undergoing beating consumes only about maxim is fully borne out in the results obtained by the 

40% of the amount of chlorine as compared with that in the Dobson process where tho material is bleached with tho 

form of half stuff which ia not being circulated or beaten.* maximum concentration, the amount of total liquor 

With eloetrolytio bleaohing for linen half stuff a saving of being only enough to make the material wet, and further- 

30% was effected, and for ootton half stuff, 47%, by more, in tho old-fashioned method of tumbler bleaohing, 

circulating in comparison with non-circulating of liquor. as was employed in the early days for rags. We have 

No doubt the circulation and tho rapid agitation in contact ; recently drawn attention to the fact that, with some 
with air, and possibly with the assistance of carbonic acid lignified fibres, chlorination is produced in acid solution of 

of the air, enormously aooelerates the action, as well as hypoohlorites (i.e., by hypochlornus acid) but in alkaline 

making it more economical. Although concentration is solution the ordinary bleaching effect is produced. Either 

a very important faotor in tho economy of bleaching, one or the other effect is brought about according to 

agitation is also important, particularly if the beating whether the solution is rendered basic or acid, but tho 

operation is proceeding at the same time. We have found behaviour is largely controlled by the amount of boiling 

that, when comparing bleaching efficiencies of different to which these lignifiod fibres have been previously 

hypochlorites solutions sueh as by making a comparison subjected. 

between (a) bleaching powdor solution in its normal Tho use of carbon dioxide as an accelerator to bleaohing 

condition, (b) the same on the addition of sufficient acid pow der was patented by Thompson in 1883, B.P. 959.- 

to oombine with the base, (c) sodium hypochlorite, and One of us tested this prooess at the time that it was under 

(d) calcium hypochlorite produoed by bubbling chlorine investigation by Cross and Bevan, and subsequently 

into milk of lime, as woll as (e) hypochlorites in tho presence suggested in a publication the use of carbonic aoid gas by 

of salt, a oertain relationship of efficiencies is obtained discharging same under the roll of a potcher or hoUander 

with any one particular material at a given concentration, j n which the bleaching operation was going on. On 

temperature, cto., but if several materials are compared visiting a German mill many years afterwards wo saw this 

with one another, these various solutions behave relatively very operation. It is quite evident that a relatively small 

differently both in regard to efficiencies, i.e., chlorine oon- amount of oarbon dioxide is sufficient to produoe a marl ed 

sumption and rapidity of action, so that it cannot be said acceleration which rather suggests that oarbon dioxide acts 

that one particular form of hypoohlorite is more efficient catalytioally. Very good oommeroial results are got and it 

than another exoept in relationship to one given material j g we u wor th while following up, but so far no relative 

to be bleached, and under given conditions. For instance, figures are available for comparing the bleaching effioienoy 

we have oompamd chemical wood pulps with different 0 f suo i, 4 solution with that of ordinary bleaohing powder 

forms of ootton half stuff and we have found those different without carbon dioxide as an accelerator, 
hypochlorite solutions to behave relatively very differently. We ^ a prooea , which involves the use of 

Quite a number of papers have recently been published liquefied chlorine in steel cylinders. This has been in use 

on the subjeot of relative bleaching efficiencies of the for some yean on the Continent. This bleaohing prooess 

hypoohlorites. The conclusions arrived at in most cases in some mills shows a considerable economy, in point of 

are in our opinion most erroneous. Fint of all there has bleaohing value and also in actual cost, over ordinary 

only been one kind of raw material experimented upon, bleaohing powder. For this purpose the ohlorine is 

such as boiled linen, and another material might have supplied in cylinders under a pressure of 5 atmosphere* 

led to quite a different order of so-called efficiencies. We at 15° C. The process is oonduoted in the following 

have an instanoe in the above-cited comparison of cotton manner:— 

and linen half staff and wood pulp compand with cotton flu, half stuff is run off On an ordinary wet end machine 
half stuff. Secondly, the relative efficiencies have been ln d delivered in rolls containing from 40—50% moisture, 

expressed as chlorine consumption per unit weight of Theee rolls are peoked through a manhole door into a large 

raw material on the assumption that the tame bkseohtng rectangular cement-lined chamber. The chamber is then 

hemMcalty seeled. The cylinder containing chlorine ia 
planed on a weighing machine and oonneoted up with the 


* Beadle, Chapter* on Papernuklns, Vo]., 1 p. ST. 
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chamber, and chlorine ga* passed in equal in weight to 2% 
of the dry weight of the material wider treatment. At 
the beginning there ie eonaiderable pressure in the chamber. ’ 
After a few h the whole of the ohlorine is absorbed, 
there being no traoe of ohlorine wheii the workman 
enters for the removal of the rolls. The rolls are penetrated 
to the interior and uniformly bleached. There are no lime 
salts but of oourse a slight hydroohloric aoidity, which is 
sufficient to dissolve any basic salts already present in the 
half stuff. The bleached stuff, which is now place in 
the beater, generally receives a slight further treatment 
with bleaohing powder solution. In a case of cotton rag 
half stuff, which under normal circumstanoes requires 
12% of bleaohing powder, the consumption by the above 
treatment was 2% of ohlorine + 2% bleaohing powder, 
and with a better oolour produood than can be obtained by 
bleaching powder alone. The point here is that, apart 
from a better oolour, 2% of chlorine as gas replaoes 
10% of bleaching powder and therefore 2% of chlorino 
as gas is oqual to 3-5% ohlorine as bloaching powder; 
that is, the bleaohing efficiency of chlorine as gas in this 
case is nearly double that of bleaching powder. In fact, 
for equal colours it is probably more than double but in 
point of fact it shows quite as great an increase in bleaohing 
efficiency as an electrolysed solution of magnesium ohloride 
+ sodium chloride does over that of ordinary bleaching 
powder. Besides seeing it operated as a regular process 
in Germany wo have tried it in this oountry. The only 
difficulty here is the question of transport of the 
oomprossed ohlorine in cylinders, which is not an easy 
matter to arrange with the railways. 

With iron mordanted rags, bleaohing powder sets the iron 
in a more insoluble oondition. In suoh oases, when bleaoh¬ 
ing powdor is used, it is preferable to acidify for tho 
removal of the iron before adding the bleaching powder 
solution. Otherwise tho iron salts frequently refuse to 
dissolve by subsequent aoid treatment, but in the case of 
chlorine, the iron is chlorinated and consequently easily 
removed by subsequent washing. In Germany tho 
Badischo Co. are able to supply to some mills chlorine in 
this form at a rate that renders the process cheaper than 
using bleaching powder. They generally supply the gas 
in cylinders for use by bubbling into caustic soda, 12 87 
kilos, of chlorine being required to transfer 100 kilos, of 
lye of 14-5% NaOH into bleaohing liquid (sodium 
hypochlorite). 

Borne years ago one of us made trials in a paper mill on a 
commercial scale with potassium permanganate in com¬ 
parison with bloaohing powder, and found that 1 lb. of 
bleaching oxygen as contained in permanganate did just 
as muoh bleaching as 51 lbs. of bleaching powder oxygen 
when reckoned from tho available ohlorine equivalent of 
ordinary bleaching powder. The rapidity of attack in 
the case of permanganate is infinitely greater. Generally 
speaking, the rapidity of attack and bleaching efficiency 
seem to go together. 

The foregoing examples, which might be multiplied, 
merely serve to show that there is a range of bleaohing 
efficiency varying with the bleaohing agents and the 
materials operated upon, as well as with the conditions 
employed. 

In spite of all the work that has been done upon the 
subject, the eoonomie problems involved in suoh operations 
offer one of the most promising fields for industrial research. 
To arrive at practical conclusions it is most important that 
the work should be done under mill conditions, or at least 
having due regard to mill conditions. 

It is perfectly dear, therefore, that in the oase of disputes 
as to the bleaohing qualities of pulps, etc., a great difference 
of opinion might exist between the two parties, and it is a 
most desirable thing that a uniform ana standard method 
should be agreed upon not only in case of dispute, but also 
on the question of making contracts. Messrs. Baker and 
Jennison have made out a very excellent case for their 
own standard which oould easily be worked out in an 
ordinary laboratory, and the proposal to use standard 
colours in the form of porcelain* far more workable than 
recording the eolours by means of the Lori bond Tintometer, 
and wouU appeal to the practical man. We wo ul d sugg e st, 
however, that in st ea d of specifying that a palp should 
■exaeti-? correspond with any p articu l a r one sta nd a r d, it 


shonld be specified that it should fall between two at the 
standard colours, on account of the fact that thaw might 
sometimes be a dispute as to whioh of the partio&r 
standards it most closely corresponded with, hut, if it 
falls between two, then there oan be no question, and it 
gives a slight latitude to tho manufacturer. 

Discussion. 

Mr. A. Bases thought that the treatment of rags for 
the production of high prioed rag papers oould almost be 
regarded as a specialised branch of paper manufacture, 
because in rags the fibres were spun, whereas in chemioal 
wood pulp they were dealing with ultimate fibres. In the 
former caao, no doubt, it was more economical from a 
ohlorine point of view, oertainly from a power point of 
view, to do a portion of the bleaching daring the breaking 
and possibly during the aotual beating operation. He 
thought, however, that it was far better to make the 
bleaching of chemical wood pulp a separate process. 

They were inclined to think that the effect of agitation 
was somewhat over-estimated, and were firmly of the 
opinion that concentration was even more important 
than agitation. In actual manufacturing praetioe when 
bleaching large quantities of pulp, complete chlorino 
exhaustion on a large scale oould be obtained with about 
8—10% concentration in reasonable time, whereas if 
the oonoentration was nogleoted it was very diffioult ' 
to get complete exhaustion by a considerable amount of 
agitation in 6 or 8 hours, and oertainly not within two 
hours. 

They agreed that the only legitimate use of bleaoh 
residual liquors when containing available chlorine was 
to wash material whioh had been boiled previously by 
alkaline treatment, and which received a thorough washing 
befbro the aotual bleaohing was oarried out. 

The Dobson proeess was really the revival of an old 
process. Whilst the oonoentration was brought to the* 
extreme limit there were (pave objections to be urged 
against that process, one of the chief being that all tha 
residual chemicals had been left in tile bleached pulp 
and all the ohlorinated organio compounds, resinous 
matter, ete., removed from the pulp, whioh really demanded 
another proeess in order to wash them completely out. 
In tho making of high class papers there would be danger 
of airing troubles, and generally speaking he thought it 
was enough to eondomn the prooess in many oases. The 
use of potassium permanganate presented other difficulties, 
beeause the brown oxide of manganese formed required 
removal by sulphurous acid or some other treatment. 

The use of oxygen, in addition to the ordinary hypo¬ 
chlorites, was out of the question on account of oost. 
He did not see how, at any rate in the paper industry, 
the erection of eleotrolytio bleaoh liquor plant In a paper 
mill oould compete with the ordinary bleaohing powder 
at the price the latter oould bo bought, because in England 
they had a highly organised and suooessfol alkali industry 
and obtained their bleaching powder very cheaply. 

B. L. Taylor (this J., 1814, 308) had found that 
linen did not blesoh very well with chlorine water, and 
that there must to present hypochlorites, and also that 
there was difficulty with ordinary bleach powder solution, 
principally duo to the presence at free lime; by 
neutralising the tree lime completely or almost completely 
a very muoh better result was obtained. In the paper 
industry where large quantities of linen, ootton, as trail as 
wood pulp were bleached, the matter might be worth 
further investigation, and at the present time Mr. Jemdeoit 
and himself were engaged in carrying out tome toveetiga- 
tions on a manufacturing scale which might posoibiy bo 
of interest. 

He thought Mr. Beadle's suggestion about oolour 
standards was useful. Possibly if the number of etsndsrds 
were increased say from 4 to 6, one oould, in specifying a 
contract, say the palp should fall within two odours. 

Dr. L. T. Thobns said that the exact reproduction of 
conditions in the experiments eras of great importanoe, 
especially in beating and simulating, baoaure there was 
prese nt m all these tests an additional influenoe that was 
generally aegleo t sd, namely, that of atmosphsrio oxygen. 
He had earned out eutanrire experiments on a fan 
m anufa ct uri ng seals hath in cotton and wood pulps at itt 
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«ort«, by introducing oxygen into the potcher at the tune 
time that the action of the bleaching powder wae going on. 
In aome caeoe 50 tone of paper pulp were experimented on 
at the time. By introducing oxygen in a fine etate of 
division in the eame potcher one could reduoe the amount 
of bleach required by 30% and in eome caeee nearly 50%, 
by the use of the oxygen in conjunction with tho bleaching 
powder. Whothor it wae that naacent chlorine, being ' 
liberated from the bleaching powder, rendered the oxygen 
active, or whether the oxygen was able to oxidise inter¬ 
mediate unstable compounds produced by the bleach 
from the colouring matters present, it was difficult to say ; 
but there was undoubtedly the fact that if the oxygan i 
were passed into the pulp in the potcher without bleaching I 
jwwder, there was practically no effect, but if it was passed j 
in whilst the bleaching solution was there and tho action j 
was going on, the amount of chlorine or bleaching fmwder j 
could be enormously reduced. To his mind that was a 
reason that caused a great doal of difference of opinion 
where experiment* were made on tho efficiency of the 
different bleaches. If ex|ieriments were carried out in 
different potehers the results might bo affected owing to ! 
the different amount of aeration duo to difference in the i 
speeds and the character of the beaters, and so on. The 
possible action of oxygen should certainly be taken into 
account in all tests, where comparisons of efficiency of 
different bleaching materials were being made. , 

Dr. Eato Rideal naked whether atmospherio oxygon 
had any effect. They had found that the carbon dioxide 
had a marked action, but it had been suggested that the 
oxygen also had an influence. He thought that tho 
question of bleaching fibre had, to a certain extent, been 
looked at from tho wrong point of view. It was not the 
fibre they wanted to bleach, but the colour of the fibre. 
Those colours were acidic or basic, and in the case of bdkio 
colours, one would at least expect the bleaoh to bo 
' slightly acid, while for acid colouring one might reasonably 
suppose that the bleach should be a little more basio or 
less acid. He thought it would be rather interesting if, 
in the oase of the coloured fibros uaqd in commeroe, 
the addition of small quantities of alkali or acid would be 
shown to have any dependence on that foot. 

When using liquid chlorine, he had noticed that the 
corrosion of the reducing valve was a very serious problem, 
and ho did not know of any valve for chlorine which would 
stand continuous work without giving trouble. 

Mr. Clayton Beadle, in reply, said he thought that 
the boating effect which Dr. Thorne had mentioned must 
bo distinguished from the offeot of agitation, because 
the prooess of disintegration, which went on all the time 
during the process of beating, had a very market! effect 
in acoeleratiug the action of the bleach. Quite apart 
from the question of more agitation, i.r., tho churning 
offset, the fibre was being reduced and bruised, and that 
no doubt very muoh accelerated the process of bleaching. 
There was a tremendous amount of agitation in the 
ordinary beater. Tho roll revolved at a very rapid 
rate, it was half immersed in the liquid mass of pulp, 
and it brought a large quantity of air into close contact 
with the pulp as it travelled round. He thought himself, 
tho oxygen of tho air played a very considerable part in 
the economy as well as the rapidity of the bleach when 
it was admitted during the process of beating. They had 
found somewhere between 50 and 60% eoonomy. Inasmuch 
as every kind of raw material behaTed differently, and 
different kinds of wood pulp also behaved differently, 
each material might be said to be specialised and required 
to be studied independently in comparison with other 
materials. When bleaching, varying bleaching efficiencies 
had been found for different kinds of chemical pulp, 
distinguishing sulphides from sulphates and so forth. 
Then was a variation in the rate of bleaoh and the order 
in which the various solutions behaved relatively, so it 
was a very complex problem. He quite agreed with Mr. 
Baker with regard to the Dobson prooess. Subsequent 
treatment was neoessary to remove the products. 
Permanganate bleaoh had not been mentioned in the 
paper with the view to suggesting it a* a commercial 
proposition, although it might be on account of the mush 
smaller quantity required in comparison with hypochlorite, 
bat merely as shtnring that what they called oxygen 


equivalent varied so enormously in the esse of hypo¬ 
chlorites and other oxidising agents which were used 
for the purpose of bleaching. 

Apart from the work Dr. Thorne had done, he did not 
think any work had been done on the subject of the 
distinct effeot of oxygen as oompared with the effeot of 
carbon dioxide. The bleaohing process wss not entirely 
a matter of removing the oolouring matter; with some 
materials it was a purification process as well. In most 
cases when tho solution was basic, it was inclined to be 
sluggish, and when it was acid there was considerable 
acceleration. 

He had visited a mill in Germany where liquid chlorine 
had altogether taken the place of the hypochlorite bleaoh : 
there apfieared to be no trouble with regard to the valve, 
and considerable economy was obtained in point of cost 
as well as in increased efficiency in comparison with 
bleaohing powder. 


APPARATUS FOR THE DRYING OF PAPER FOR 
TEST PURPOSES. 

BY CLAYTON BEADLE AND HENRY P. STEVENS. 

As the qualities of paper are largely affected by the 
method of drying, it is important to imitate in the labora¬ 
tory as far as possible the methods of drying employed in 
practice. All papers contract in the course of drying 
from 5 to 15 per cent., if not kept stretehed. If tension 
is put upon the web, tho paper may in somo cases actually 
elongate as in the case of the production of fast running 
news, where tho tension is so great as to render it necessary 
to run tho drying cylinders at a considerably greater 
speed than the machine wire. If sheet* liable to consider¬ 
able contraction arc dried by merely placing in an oven, 
they become oookled and quite useless. 

The air drying or loft drying of paper which only slightly 
contracts is easily imitated on a small soalo by hanging tho 
sheets upon a line stretched across the room, but in tho 
majority of tests it is necessary to ascertain what qualities 
arc likely to be obtained by drying under tension in contact 
with a felt to keep the sheets taut, so as to prevent cockling, 
this being the method employed in the manufacture of 
machine-made paper. 

To imitate the action of drying cylinders we have 
employed a hot plate made by fixing a full-sized billiard 
table-iron in an inverted position over an atmospherio 
burner consisting of a row of very small gas jets placed at 
jome distanoe from the plate. With a mercury lute and 
a thermometer laid down in a convenient position upon 
the iron, it is possible to reoord the temperature with a 
sufficient degree of accuracy to imitate tho temperature 
of the surface of a steam cylinder-under any given steam 
pressure. The sheets of paper are pressed upon the surface 
of the iron by means of the same kind of felt as is used 
for the manufacture of the drying felts of the paper 
machine. By suoh means the conditions of the machine 
drying are fairly well imitated but thiB method entails con¬ 
siderable care and attention to detail, and moreover each 
sheet has to be dried separately. 

We have recently devised a simple apparatus which 
makes it possible to dry under tension 50 small sheets 
at a time. When finished they are in muoh the same 
condition as they would be if dried over a steam-heated 
cylinder of a paper machine. This apparatus oonsists of a 
cylinder of tin plate, blocked at the top end but with a flange 
hole at the lower end, and stands upon a tripod. Beneath 
it is a small Bunsen burner and resting upon the flange is 
a baffle (soe sketch). The heat strikes the baffle and 
travels upwards to the top and passes downwards along 
the sides and escapes at the bottom, rising again around the 
outside. The baffle is so designed as to produoe a uniform 
temperature at top and bottom of the eylinder. Without 
a baffle the top half is muoh hotter than the bottom half. 

To economise heat, the top of the eylinder oan be covered 
either externally or internally with a sheet of asbeetos. 

For filling, the cylinder is plaoed horisontally upon a 
table and tightly wound with oloth for one and a naif revo¬ 
lutions. The sheets of paper am then laid npon the unrolled 
oloth whilst the eylinder is revolvsd, keeping the oloth as 
taut as possible. Finally, the oloth is kept tent by tying 
tape round near each end of the eylinder, The 
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cylinder is then plaoed in its position upon the tripod. 
A hole for the insertion of »thermometer may be placed 
near the top edge so that the thormometer bulb can be 
brought in contact with the inner snrfaoo of the cylinder 
and by raising and lowering oan be made to indicate the 
mean temperature. The sheets of paper are dry and ready 
for removal in about half an hour. 



The hot air may be mode to escape through holes drilled 
round the bottom of the vertical walls but the apparatus 
answers equally well if no holes are provided, in which ease, 
of course, the air mostly escapes at the circumference of the 
hole. 

A convenient sized cylinder is 13 in. long by 10 in. 
diameter, provided with a 0 in. hole. For this sized 
cylinder a very small Bunsen with 1 in. tube without air 
regulator and flame 2} in. to 3 in. long is sufficient. 

We exhibit (a) paper made by drying down in oven, (6) 
ditto air dried on line, (c) ditto dried by our apparatus. 
This is from stuff very liablo to contraction and oockling, 
and the great difference in the appearance of the sheet is 
very evident. 


Sydney Section. 

Meeting held at Sydney on Wednesday, 16th November, 1613. 

KB. tOXLXY HKOCHTT IS TBS CHAIR. 

THE OCCURRENCE AND DISTRIBUTION OP 
DIAMONDS IN NEW SOUTH WALES. 

■V SAHIB. QROVX. 

The chief Diamond aad Gold Fields is South Africa are 
boated within the SMh add 3Mb parallels of smth latitude. 


, On the East Coast lie* the Portuguese Proviso* of 
Mozambique, containing vast coal measures that extend 
Jieyond Middleburg into the Transvaal. The riven 
emptying into the Mozambique Channel are (a) Post 
Tertiary and (6) Pleistocene, containing gold and tin 
derived from the Lydonburg and Swaziland Tin Fields, 
comprising part of the eastern plateau of South Africa. 
This section embraces pegmatitic granites intersected' 
by dioritee and euritio granites veined with quarts and 
quartzites. Magnetite oeours along the Steelport Valley 
at Magnet Heights, heavily charged with titanium; in 
that locality no coal oocurs, whilst to the South West at 
the Middleburg Coal Fields chromate of iron oooun in 
patches as far as the Oliphant River, where tin deposits 
have been found in a minoralised matrix that beloiws 
to the red granite tvpo of eruptive woe ks. Thence to the 
Premier Diamond Mine near Pretoria, a distance of about 
50 miles, arc alternate patches of magnetio iron and 
htematite up to within a few miles of Brayton. Twenty 
milee south is the Witwatorsrand gold-bearing conglomerate 
which extends westward to PotohefstroomandKlerksdorp, 
which are on the eastern edge of the Uppor Karroo ■ 
Measures. From this western limit to Griqua Town in a 
westerly line, the whole of the Kimberley diamondiferous 
pipe and alluvial formation is intoreooted and embraoed. 

I shall now show tho analogy of this to tho New England 
Plateau which forms part of the northern seotion of tho 
main dividing range of New South Wales. Throughout 
the length of that seotion tho main divide is dominated 
by a peneplain struoture, namely a plateau of sub-aerial 
denudation. The drainage of the plateau from Guyra to 
Maryland and Liston, forming numerous streams that 
wear away hard and soft rooks, is, in bo far as the eastern 
water shed is conoerned, oventually carried out to sea by 
the Clarence. These waters in their downward career 
reach tho level or inclined surface that slopes gradually 
from a lino somewhat below sea level to a slight altiteao 
inland, forming what is called “ base level,” A chain of 
volcanoes extends from Guyra vid Ben Lomond to a point 
situated between Tenterfield and Lionsville, the nog* 
flows from which followed the eastern and western water 
shed, not only filling deep valleys in which were oon- 
oontrated gold, tin, and other minerals, liberated by 
oroeivo agency from their different matrices, but also 
covering ranges of hills, giving them a ” skin ” that 
produces an exceedingly fertile soil. These lava plains 
are called volcanio plains. I will endeavour to show 
the importance of the Now England Plateau in the whole 
scheme of diamond and other mineral productions. Our 
honoured former President, Professor Sir William Crookes, 
who has made a special study of tho diamond, is of opinion 
that the original matrix was metallic iron in the first 
place, whilst Professor Bonney statos that diamonds have 
now been traced to two not dissimilar rooks, namely, 
eclogite in South Africa and doleritc at Oakey Creek in 
New South Wales. Profosaor David wrote that “ Th« 
Oakey Creek Diamond is actually in site In the horn¬ 
blende diabaso.” Mr. Pitman, Government Geologist; 
New South Wales, wrote that “ m view of the authentic 
occurrence at Oakoy Creek, near Invorell, it seems now 
more logioal to search for diamonds in this oountry in 
horn-blende diabase rather than in the voloanio breooia 
containing eclogite boulders.” 

Following upon the expressed opinions of these scientists, 
and after numerous convoisationa with practical diggers 
on tho field, I have made it my duty to ascertain to what 
extent there exists an analogy between the New South 
Wales and the South African occurrences and distribution 
of diamonds. Let us take a section lying between th» 
29th and 30th parallels of south latitude, and we find in 
this State that the Clarence River not only contains 
appreciable quantities of alluvial gold, thereby correspond¬ 
ing with the rivers empty ing into the Motambtque Channel, 
but it bas been stated to aw by Mr. Alderman that fa* 
obtained two beautiful diamonds, small in size, from St, 
Joseph's Greek, which it a tributary of the Clarence. 
Again, *t Coaldab, about 40 miles from Grafton, I found 

Wtuminouscoal, ooneopondfaBtotheeoelmthedtatriotof- 
Lourenoo Marquee. At Gordon Brook, along the south 
bonkefthe CEarenoe,rioh ohromate of ironooouw that 
corresponds with «*e BeBest-MMdlebor* chromates to fib* 
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Em tern Transvaal At Yulgilbar, magnetite, si«n»* 
to th*t at Magnet Heights, Transvaal, oocun also con¬ 
taining titanium. At uonaville, gold it found in rich 
nett in diorite and felsito encucd in granite somewhat 
simitar to the formation at Moodie's, Transvaal. Near 
Gnyra is situated a crater not inferior in sise to any in 
Sooth Africa, of whioh the plug or core is undoubtedly 
dolerite. I hare therefore come to the conclusion that 
the first eruptive rook to intersect that region was the 
dolerite, and that the general bearing is north and south of 
all fissures connected with this and other pipes. Reoently, 
upon examining the country between Coprannburat and 
Guyrn, I found that a very large carboniferous area has 


Queensland-Northern New South Wales Artesian Water 
bearing Basin is separated bom the diamond fields by 
Triassic ooal measures called the Western Secondary 
and Tertiary Beds. There is a noticeable dissimilarity 
geologically along the respective sections in the matter 
of erosion. The New England Plateau Um yielded to 
erosive forces st three different periods, the first 
synchronising with the doleritie eruptions whioh penetrated 
the carboniferous rook; the aeoond dealt with euritte and 
appelitic granites, quartz, porphyries, felsitea, anddiorites, 
whioh pieroed the Silurian and Devonian formations, 
bringing with thorn gold, tin, oopper, end other metalli¬ 
ferous minerals; whilst the third era is contemporary with 



been destroyed by these volcanic pipoe and fissures, thus 
corresponding in a remarkable manner with that Eastern 
portion of South Africa situated between the 26th and 
29th par. in south latitndo as far h their intersection by 
the 28th degree of esst longitude. In short the 162'° 
of cast longitude where it intersects the 29th and 30th 
parallels of south latitude hi this State are as nearly as 
possible identical in geology and mineralogy with the same 
latitudinal bearing interseoted by the 28° cf east longitudo 
in South Afrioa. In tbs New Smith Wales section quoted, 
only the Ashford Coal Measures to the north of tnvsrell 
and the CSarenoe Coal Measurer at and near Coaldale 
have escaped destruction. Then again, the Cape Tree 
State diaaaond area quoted is* ' ' ' " “ 

Artesian Water Basin usderh 
Nstnaqualaad by the Upper 


Men again. 
■ separated 

w^jag Bet 


from the Great 

1 and 


BsohsanstanN 
beds, just 


ourselves in that the basalts and tuffs of the Tertiary 
period which cover the two previously mentioned detritus 
are now being swept by the board, revealing in many places 
isolated deposits of diamonds associated with tin and 
other minerals and gem stones. The more notable of 
these deposits are at present being worked at Soldier’s 
Hill, the Old Farm, the Mount Rosa, the Crown JeweL 
the Streak of Luck, and the Halaooa Tin and Diamond 
Mines situate on the Copetou Diamond Fields. One of 
than mines in particular, called the Ronnd Mount, wu 
personally inspected and tested by myself and found to. 
contain exoellent white and yellow diamonds at a good else. 
I may state that Mr. Cant sold me a panel of diamonds 
taken from this mine whioh included one weighing it 
carats and one weighing eantawhiohwenmperftM 
iImM) md lidM. Uni mflu nfatt 
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what haa been stated over and over again, that than are 
diamond! in that region of good oommeroial size. No 
■imilar erosion on anything like the soaie exhibited in thii 
State it proceeding between Pretoria and Kimberley in 
Sooth Africa, for which reason those who are engaged 
in idle local industry must not jump at hasty conclusions. 
My personal observations are that diamonds have been 
found not only by Mr. A. R. Pike in the matrix in the 
Donnamia Mine at Oakey Creek and by myself, but 
also by my own independent staff of men who were 
employed to oonfirm or refute Mr. Pike's remarkable 
disoovery. The specimen of dolerito exhibited this 
evening is similar to the specimen containing a diamond 
which Mr. Pike has exhibited to Professors Sir Wm. 
Crookes and David, among others. The inference, 
therefore, is that the Inverell Division of Now England, 
where diamonds have been found in the dniarite dyke 
mentioned, is intersected by a series of dykes running 
north and south approximately, and connecting with pipes, 
it being understood that the subsequent deposition of ba¬ 
salt of the Tertiary period has, in the majority of instances, 
obeoured the pipes, craters, cores and plugs. My men 
opened the Donnamia Dyke at two levels so as to obtain 
the exact magnetio bearing, which is 10° west of north by 
10° east of south, the thiokness of the prinoipal body being 
26 ft. 6 in. The matrix, which decomposes on exposure 
to the atmosphere with a facility almost equal to that 
obtaining in connection with the “ blue” extracted from 
South African pipes, is oxtremely hard in the lower level. 
From nine loads of the decomposed matrix my men 
obtainod two beautifully white diamonds whioh weighed 
Blightly under one carat, unspottod and unfractured. 

Mr. Pike and his party indicated to me another matrix 
formation at Staggy Creek sinoe called the Alfrodamia 
Mine, situated on property owned by Mr. A. F. Kemp 
of Qowrie. The return of 770 diamonds weighing 175 1 /32 
carats from 200 loads of the overlying alluvial containing 
ippoh decomposed dolerite, although satisfactory, does 
not convey any definite estimate as to the value of the 
matrix itself. Sinoe that work was oarried out, however, 
I have- seen several most promising-looking matrix 
localities in the New England Plateau, and to the south¬ 
west of the Donnamia Mine, finding the conditions which 1 
had all along hoped to find, namely, a pipe intact, and a 
pipe that has been deprived of its crater and exterior rook 
by erosion, both containing diamond associates. I have, 
therefore, been led to believe that a chain of pipes will be 
found stretching from the oontaot of the ooal measures at 
Ashford with the Secondary Beds along the line of contact, 
through Warialda, Bingara, the Copeton Diamond Fields, 
to Narrabri, thenoe to Boggabri, Uunnedah, Napier, and 
Gulgong to Rylstone, as the Western Series, corresponding 
with the Griqualand West series of pipes in South Africa, 
whilst an eastern series will most probably be found along 
the New England Plateau between Tenterneld, Deepwater, 
Glen Innes, Oban, Guyra, and Walcha, which will 
correspond with the Premier Transvaal Crater and other 
orators. The Eastern Watershed has undoubtedly 
oonveyed many diamonds and associated minerals to the 
east into the ularenoe Basin, just as the Western Water¬ 
shed has conveyed diamonds, tin, and other minerals 
through Newsteod, Ebmore, Gilgai, Toppers Mountain 
and Stannifer, Tingha, Copeton, into the Gwydir. 1 
gather from returns published by the Mines Dept., Sydney, 
that 178,971} carats of diamonds have been registered 
as the output of this State, valued at £120,407, with an 
explanatory note that the returns oannot possibly reflect 
a complete and oorrect record. 

In conclusion I may state that I have not been able to 
find the matrix of the topaz or wolfram, although I have 
found several water-worn pebbles containing half wolfram 
half topaz, thus suggesting that at some spot in the New 
England Plateau both ocour in situ together. 

J am referring to the topaz because it is really a most 
valuable associate of the diamond in the alluvial, outting 
and polishing extremely well, and being saleable in many 
opuntriss as a substitute for the diamond itself. The 
diamonds am hard but extremely fiery when 
ortjtafsnt, I cannot I m a gi n e anything mam beaatifnl 
or anUisnt than a out one-carat stone and upwaob from 
the Copeton region set in a lady’s psndaOt or Maca. 


Carbons or borta are found associated therewith of great 
•hardness and speoiaily adapted as diamond drills. The 
Government would be exceedingly well advised to equip 
an expert geological and prospecting expedition to make a 
systematic investigation throughout the areas referred to 
m this paper, for certain it is that sooner or later diamonds 
will be found in the deep alluvial leads of this State and 
in matrices whioh will De profitably worked. 

From a test working at the Alfrodamia mine, Inverell, 
extending over 230 hours, 200 loads were examined, 
yielding 770 diamonds whioh weighed in all 175 carats, 
and were valued at £150; 80% ware white, and 20% 
yellow; and they were singularly free from oarbon spots. 
Very few were octahedral in shape. The associated 
minerals were tin (about 1 owt.), garnet, sapphire, topes, 
zircon, and tourmaline. 

.During my residence on the field a total of 4062 
diamonds have passed through my hands, whioh I have 
classified as under :— 


No. 


2212 

1004 

482 

22 

203 

12 

00 

3 

2 

2 


Colour. 


Colourlosa cryatals 

Straw, yellow or bye- 
waters 

Light yellow 

Haw siennas 

Steel groy granulated 
bortH 

Black borts (Copeton- 
ado) 

Mixed specks and clea¬ 
vages 

Blue white 

Pink 

Port wine 


Remarks. 


5% contained 
black Bpcoks 
20% cleftvages or 
fractured stones 
2% specks and 
3% cleavages 


Value 
per carat. 


£ s. d. 
0 10 8 


0 10 

0 13 

0 10 
4 0 

6 0 

0 0 

10 0 

7 0 

8 0 


The black specks on tho colourless crystals were mostly 
near the surface and oould be removed in outting without 
much loss. Those and the two following lots compared 
very favourably, weight for weight, with selected Vaal 
River diamonds. So far there does not appear to be any 
market in Australia for the borts, for whioh £4 per carat 
wos paid on tho field. These aro considered to he equal 
in value to Brazilian carbonados for use in diamond drills, 
and should bo utilised in Australia, where so much diamond 
drilling is carried on. 

As is well known, Australian diamonds are considerably 
harder than those from South Africa, henoo it would seem 
that Mohs’s soaie will require extension to include these 
stones. 


LECTURE ON CATALYSIS. 

BY P. HABATIEB. 

Professor of Chemistry, University of Toulouie. 

Abstract of a looturc delivered at King’s College, London. 
Rev. G4n. Chim. Pure ot AppL, 1914, 17, 186—193. 

Definition. —Catalysis is the name given to certain 
chemical processes induced by the presence of substances 
which apparently take no j>art in the reactions. Thus, 
hydrogen peroxide in dilute solution decomposes only 
slowly into water and oxygen; when a little platinum 
black is dropped in, effervescence takes place, showing the 
rapidity of the decomposition induoed by the platinum 
black. The latter can be recovered unchanged by 
filtration and can be used again indefinitely to induoe 
the same decomposition. The platinum black is called 
the 41 catalyst.” , 

Commonness of catalytic reactions .—Very many catalytic 
reactions are known, occurring in all blanches of chemistry. 






Many reactions resemble catalytic ones in that the presence 
of substances which arc apparently inactive, serves either’ 
to aooelerate or to retaro the ohange. The reactions 
include decompositions, as with hydrogen peroxide; 
combinations, e.g., the union of hydrogen with oxygen, 
and the direct oxidation of sulphur dioxide induced bv 
spongy platinum, tho commercial application of which 
was suggested half a century ago by the English chemist 
P. Polegrin; and double decompositions, such as the 
formation of esters from alcohols and acids in contact with 
certain oxides. 

Solid catalysts. —Solid, liquid and gaseous substances 
may act as catalysts. The most numerous oatalysts 
are solids, and include metals, oxides, chlorides and other 
salts. Kinde solid catalysts remain unchanged by use, 
they evidently act. only at the surface, and for equal 
weights, the activity will be in proportion to the area of 
surface, that is, to the fineness of the particlos. Platinum 
black is more active in proportion to its lightness and 1 
porosity. Nickel foil and tilings an 1 only slightly active, 
whilst tho activity of finely-divided nickel, prepared by 
reducing tin; oxide with hydrogen or carbon monoxido, 
is very great. Some solid substances, however, only act as 
catalysts when dissolved, and thus resemble liquid 
catalysts, the activity being in proportion to the mass 
present; examples arc, iodine in processes of chlorination, 
and aluminium chloride in the Friodel-Oafts reaction. 

Gaseous catalysts .—Those arc less common than solid or 
liquid catalysts ; their activity is generally in proportion 
to tho mass. Examples are : the action of nitrous vapours 
in the manufacture of sulphuric acid by the chamber 
process, and tho action of aqueous vapour, tin 4 , presence of 
which has been shown by Dixon and Baker to bo necessary 
for the oxidation of hydrogen and of carbon monoxide, 
and for the combination of gaseous ammonia with hydro¬ 
chloric acid. 

Theories of catalysis. —Berzelius, who first called 
attention to the phenomenon, offered no real explanation, 
hut suggested that catalysis was due to a change in the 
polarity of tho atoms concerned. The importance of a 
fine state of division of tho catalyst has suggested a 
physical explanation, long unchallenged. According to 
this theory, when platinum black iB introduced into a 
mixture of oxygen and a combustible gas (hydrogen, 
alcohol va|K)ur, etc.), the gases arc absorbed rapidly by 
the porous material whioh attracts them to its surface, 
and the gases thus absorbed arc subject to increased 
pressure and a local riso of tem|>eraturc, both of which 
conditions assist the chemical interaction of the gases. 
The products are immediately removed, and replaced by 
a fresh quantity of the original gases, and so the reaction 
oontinues. Tho heat, sot free by compression and by tho 
combination of the gases, accelerates the action, and tho 
platinum may even become incandescent. Tho function 
of tho catalyst is thus to produce a local inereaso of 
pressure and temperature, so as to render possible, 
apparently at ordinary temperatures, a reaction which 
normally occurs only at higher tomjieraturoa. Ostwald 
regards the catalyst simply as tin* accelerator of a possible 
reaction which would, without the catalyst, take nlaco 
slowly, and sometimes so slowly as to bo incapable of 
detection. This theory does not offer an explanation as 
to the attraction of certain gases and not others by tho 
surface of the catalyBt; thus, platinum black must be 
supposed to attract hydrogen and oxygen, but not aqueous 
vapour. Further, certain catalytic actions are effected by 
platinum fcH or wire, as woll as by platinum black. A 
platinum spiral, heated to expel gases from its surfaoe, 
and held over methyl aloohol, causes oxidation of the 
vapour to formaldehyde, the heat generated keeping tho 
metal incandescent. A large sheet of platinum foil, 
slightly heated and held above an unlighted Bunsen 
burner causes combination of the gas and air; the foil 
becomes inoandesoent and may start a flame. In these 
oases, the porous solid is not present. Moreover, in the 
physical conception of catalysis the important differences 
in the effects of various solid catalysts having the same, 
structure and state of division, are ignored. Zinc oxide and 
titamo oxide are physically similar put act very differently 
on formic add vapour at 300° C, With *iaooxide,«qual 
tdhunoe of oarfym dioxide and fewned, 


whifot with titanic oxide, frfcttir and carbon monoxide alone 
arc produced. The physical explanation of catalysis is 
not applicable to liquid and gaseous catalysts whioh form a 
homogeneous mixture with the reacting substances. A 
rational theory of catalysis must be basea on the ohemical 
action of the catalyst whioh can unite with some of the 
reacting substances to form an unstable intermediate 
compound. 

Reciprocal catalysis .—Two chemical systems, whioh are 
themselves stable though capable of undergoing charge, 
such as hydrogen peroxide, and chromio acid solution 
mixed with sulphuric acid, will, whon mixed, act catalytic- 
ally one on the other, the two changes taking place 
simultaneously in identical proportions. Tho hydrogen 
I>eroxide and chromic acid aro both decomposed, and the 
samo quantity of oxygen is generated from each. This 
indicates that tho cause of the decomposition is the 
formation of an unstable compound of 3 mols. H,O f and 
2 mols. Cr0 4 Hjj. This compound is decomposed as 
quickly as it is formed, into free oxygen, water and 
chromium sesquioxide which dissolves in the sulphuric 
acid. This intermediate compound can be isolated by 
suitable means. When dilute solutions are used, instead 
of oxygon being evolved, a blue liquid is produced. The 
blue substance can be extracted with ether, and isolated 
by evaporating at —20° C. At the ordinary temperature 
this substance decomposes into oxygen, water, and 
chromium seRqnioxidc. A similar examplo is the inter¬ 
action of hydrogen j>eroxide and potassium permanganate, 
and the existence of an intermediate unstable compound 
must be assumed in this case also. 

Ordinary catalysis .—By analogy, it may bo concluded 
that the catalyst combines rapidly with one of the Sub¬ 
stances present, and the compound formed reacts quickly 
with the other substances, setting free the catalyst which 
can act again in the samo manner indefinitely. The 
intermediate compounds can sometimes be readily 
dotccted, when they are stable at Borne other temperature 
than that of the catalytic reaction. This is the case 
in the production of ether or of ethylene from alcohol 
by means of sulphuric acid. Concentrated sulphurio 
acid combines with alcohol to form ethyl-sulphuric acid :— 

C 8 H 5 .0H-fS0 4 H 1 =S0 4 H.C 2 H 5 -fH a (). 

If the liquid be kept cold, no further change occurs. 
On heating to 60° C. in tho presence of an excess of 
alcohol, tho latter reacts on the ethyl-Bulphurie acid to 
give other, which distils off, and sulphuric acid which 
again combines with alcohol:— 

tho sulphuric acid thus acting as catalyst in the reaction :— 
2(C a H fi .OH)—H jO-i(C a H 4 )jO. 

A small quantity of aoid can in this way transform 
a large quantity of alcohol into ether. If the liquid M 
quickly heatod to over 150° C., tho reaction is different. 
The ethyl-sulphuric acid is decomposed with formation of 
othylene and sulphurio acid 

S0 4 H.C,H 6 =0 a H 4 +S0 4 H a . 

The aoid thus formed acts again in the samo way, serving 
as catalyBt in the reaction:— 

e 2 H 5 .OH-C 2 H 4 +H a O. 

The intermediate compound in both of those reactions 
is easily detected, sinco it is stable at a lower temperature. 
Another example is furnished by Squibb’s method for 
the production of acetone. The vapours of acetic add are 
passed over calcium carbonate at 500° C. The initial 
reaction is evidently the formation of acetate:— 
C»C0 8 +2(0H 8 (X) 1 H)=00 4 +HjO-i-(CH > CX) t ) l €a. 
Below 400° C.,the reaction produces calcium acetate whioh 
is stable at that temperature, but at 600* C. the acetate 
is decomposed into acetone and caldutn carbonate :-*• 

And it small quantity of ddemra carbonate can thus Change 
ahy quantity of acetic acid into acetone. In both these 
exampteft, it is impossible to overlook the intermediate 
OtJtttpmSi serves ‘to % itep in *fchfc‘reaction. But 
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usually the intermediate compound caunot be detected 
with certainty because it is not sufficiently stable at i 
any temperature to be isolated. This is the case in most 
of the catalytic reactions induced by platinum or finely*, 
divided metals. But some idea of what occurs can bo 
formed by analogy. Platinum black, when introduced *' 
into a mixture of alcohol vapour and air, fixes oxygen or’ i 
its surface in the form of a true chemical compound, such 
at PtO, and the oxide reactB immediately with the alcohol 
vapour to form aldehyde, the platinum being set free and 
acting again in the same way indefinitely. Similarly, 
reduced nickel placed in a mixture of Hydrogen and 
benzene vapour, fixes hydrogen on its surface in the form 
of a thin laypr of an unstable hydride, such as NiH 2 . 

At a suitable temperature, about 180° (5., this hydride 
reacts immediately with the beu/.ene vapour, forming 
cyclohexane, and the nickel is regenerated and acts again 
in the same way. j 

fierirnible eatalyxix, It frequently happens that the | 
unstable intermediate compounds formed by the catalysts , 
can determine the reaction in either direction. Thus, 1 
platinum black absorbs free oxygen and yields it. again i 
immediately to oxidisable substances, but. it can also, j 
by virtue of t he same affinity, take oxygen from substances ! 
capable of readily losing it. When platinum black ih 
dropped into hydrogen peroxide, the platinum immediately 
takdl* up oxygen, forming the unstable oxide which 
decomposes at. once. Platinum black thus acts as catalyst 
in processes involving the addition or the removal of 
oxygen, according to oireuinstances, Emoly divided 
copper or nickel placed in ail atmosphere ol hydrogen, ; 
fix the gas temporarily and pass it on to other substances. ' 
(’onverselv, in the presence of substances capable of giving ■ 
up hydrogen, these metals take up hydrogen, which is ■ 
immediately set free Thus aldehydes passed with excess ! 
of hydrogen over nickel below 200" (J. form the corres- j 
ponding primary alcohols. ('oriverscly, the vapours of the j 
• primary alcohols, passed over nickel at 250" an* dceoni- J 
posed into aldehydes and hydrogen. Coses of this kind i 
are very numerous. In conjunction with Mailhc the I 
author has shown that the, vapour of phenol when passed j 
over thona at 450" (!. loses water and is converted i 
into phenyl ether Later, the author and ICspil showed 
that, a mixture of plumy I ether and water vapour, passed j 
over thoria at 450° C. readily forms phenol. The two 
reactions occurring at the same toni|K*rature necessarily , 
do not proceed to completion. A similar inversion of the ' 
effect of the catalyst is often met with. The recent ! 
researches of Boiirquclot have shown that emulsin, a , 
soluble organic catalyst., not only effects hydrolysis of i 
glueosides, but can very often lead to the formation of the ! 
same glueosides by dehydration. 

1 njlucnec of the maw of the eatalyxt. —-The catalyst thus 
appears to play an active part in the reactions which it 
determines. The temporary combination of the catalyst | 
with one of the reacting substances makes the reaction ; 
lossible, and a small amount of the catalyst can change a I 
arge quantity of the reacting substances, because the ! 
catalyst is regenerated by the rapid decomposition of the j 
intermediate compound. There is thus no definite relation | 
between the mass or the active surface area of the. catalyst ; 
and the weight of the substances which it can produce. 1 
The reactions will, however, be more rapid as the quantity 
of catalyst is greater. Their velocity will be, in some 
degree at least, proportional to the masR of the catalyst i 
in a homogeneous system, or to the surface in the case of 1 
solid catalysts which act only at their surface. 

This chemical conception of catalysis has led the author . 
with'hiB pupils to the discovery of new facts, which may 
be grou|>ed under two headings, catalysis (1) by metals 
and (2) by oxides. 

Catalysis by Metals. 

In a anries of ruw>archos extending over nearly 
17 ye&ra, in oollaboration with Sendorcne, Mailhc, 
Murat, and Espil, it has beon shown that the common 
metals iron, copper, oobalt, and especially niokel, 
in a fine state of division such as is produoed in the 
rednotion of the oxidee by hydrogen, carbon monoxide, 
or alcohol vaponi, form very aotive oatalyste in processes 
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'wkli^ or withdrawing hydrogen, and in molecular 
dec Tiiipaj lions. 

I 4 tuition of hydrogen by mean« of nickel .—Tho catalytic 
S/O.ion of finely divided platinum had been UBod chiefly 
•ior effecting oxidation. Only in few eases had its power 
of effecting the addition of hydrogen been recognised. 
These wore the conversion of nttric oxide into ammonia 
(Kuhlmann, 1838), the rapid combination of iodine with 
hydrogen (Corenwinder, 1852), the conversion of hydro¬ 
cyanic acid into methylammo (iJebus, 1862), ana the 
production, of ethane from acet ylene (do Wildo, 1874). 
Jn 181)7, the author discovered with Scndcrens, that in tho 
presence of reduced nickel, fice hydrogen at a very low 
tenqjorafure can rapidly change ethylene into ethane, and 
it lias since been shown that t his catalytic action of nickel 
is quite general and is capable of effecting the addition of 
hydrogen not only m known reactions usually carried out 
by means of ordinary reducing agents (zinc and hydro¬ 
chloric acid, sodium amalgam and water, concentrated 
hydriodtc acid, etc.), but. also in other reactions which 
could not be effected by the old methods. The method 
employed for volatile substances is very simple ; it is only 
necessary to pass them together with hydrogen in excess 
through a column of reduced nickel kept at a suitablo 
temperature. In this way, nitro compounds can bo 
converted into amines, r.r/., nitro benzene into aniline. 
Kthylenic and aeotyIonic compounds arc readily converted 
into saturated compounds. Aliphatic aldehydes and 
ketones yield the corresponding alcohols, and amines arc 
readily obtained from nitriles, oximes ami amidos. Carbon 
monoxide and dioxide are converted into methane, and 
this may possibly be the basis of an important commercial 
process for manufacturing from water-gas or coal-gas a 
lighting gas rich in methane and having a high calorific 
power. 'Hie most valuable application of the new method 
is tho formation of cyclohexane derivatives by the addition 
of 0 atoms of hydrogen to the benzene nucleus. By simply 
passing benzene vapour with hydrogen over reduced 
nickel at 180" (!., fhe benzene is completely converted 
into cyclohexane. In the same way, phenol is converted 
into cyelobexanol, and aniline into cyclohcxylamine. 
In conjunction with his pupils, the author has shown the 
addition of hydrogen to aromatic compounds by moans 
of nickel to bo almost general, and this should form the 
starting point for important synthetic manufacturing 
processes. Thus, the p-eyelohexunol formed from 
p-cresol may serve as flu* raw material for tho manufacture 
of caoutchouc. Hydrocarbons with multiple or complex 
nuclei, naphthalone, anthracene, phonanthrone, torpenes, 
etc., can also he caused to combine with hydrogen by 
means of reduced nickel. 

Condition* ncrexxary fin th- addition of hydroge,n .— 
Certain conditions arc essential for the success of the 
jroccss. The tcm|ieiatuic must be kept within certain 
units, which arc wide in some eases, as with nitro- and 
ethylemc compounds, but narrow in others. The reduction 
of benzene cannot lie effected above 250° C. ; at higher 
temperatures cyclohexane loses hydrogen. Tho best 
tomperaturo is usually about 180°C. The catalyst 
should be prepared m the reaction tube itself, by 
reducing with hydrogen an oxide as free as possible from 
chloride and sulphate*. The, oxide obtained by calcining 
at dark red heat nickel nitrate prepared from commercial 
nickel and nitric acid is generally usod. The niokel is 
more active the lower the temperature at which it is 
prepared, and the lighter the oxide from which it is formed. 
The metal obtained by reducing the green hydroxide 
below 300° is exceedingly active and often causes 
molecular changes in compounds subjected to catalysis. 
Nickel reduced above 750° C. will not convert benzene 
into cyclohexane, but will ohango nitrobenzene into 
aniline. An essential condition is the conservation of the 
catalyst, tho activity of which may be spoiled by imparities 
in the hydrogen or in the reacting substances. Cnlorine, 
bromine, iodine and sulphur arc socially harmful in tho 
case of niokel. in conjunction with Espil,*the author has 
recently shown that the humidity of tho hydrogen has 
no unfavourable effect, and is favourable in certain cases. 
But while it is useless to dry the gas, it is necessary to 
purify it thoroughly. This may be done by passing it 
over copper turnings heatod to dull redness and then 
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over moist potash. It has been supposed tha^tpaoes v dU 
ohlorino, bromine, iodino or sulphur would immediately 
render tho nickel inactive, but this is not the case. Henzene^ 
containing 0-5% of iodine can bo converted into cytlo* 
hexane, and during an experiment lasting several hours, . 
160 c.e. of the solution was treated. On breaking tho tube, 
tho first half of the column of nickel was found to have 
taken up iodino and was inactive, and the second half 
was unaltered and was capable of continuing the reaction. 
Thus the destruction of the catalyser by iodine took placo 
slowly through successive layers, and in the actual 
experiment 250 o.c. of cyclohexane could havo been 
obtained before the tube became inactive. A similar 


^result was obtained with benzene containing 10% of 
carbon bisulphide. 

v • Addition of hydrogen in a liquid medium .—Reduoed 
nickel offects tho combination of hydrogen with numerous 
’ substanoes, which need not necessarily be in tho gaseous 
% state. When a current of hydrogen is passed through a 
fatty oil, such as earthnut (arachis) oil at 180° C. # in which 
reducod nickel is suspended, the oleic osters are converted 
into stearic esters and the reaction is completed in a few 
minutes. The oil changes to a fat. which solidifies on 
cooling. This conversion of oils into fata is usually 
accompanied by deodorisation. It is now the object 
of important industrial applications.—A. T. L. 
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Patents. 

Sterna ; Generation of--—. (1. D. Mc.Gourt, Streatham 
Common, and Bonecourt Surface Combustion, Ltd., 
London. Eng. Pats. 11,068 and 11,950, May 22, and 
26,266, Nov. 15, 1013. 

Liquid or semi-fluid fuel is fed into a heated chamber, 
with a regulated supply of air. Tho liquid is 
volatilised and partially burned in this chamber and the 
mixture of air and gas or vapoui passes into a chamber 
fittod for surface combustion, or into tubes tilled 
with lumps of porous refractory material.—W. H. C. 

Steam ; Generation of -, feed uniter healing, and the 

healing of liquids. 1\ St.-G. Kirk© and Bonecourt 
Surfaoo Combustion, Ltd., both of London. Eng. Pat. 
26.769, Nov. 21, 1913. 

HLeatinu tubes are provided with refractory material 
for promoting surface combustion, and with a further 
quantity of refractory material, through or over which 
tne combustion products pass so that their heat is trans¬ 
mitted rapidly to tho liquid. The lirst part of the tube 
forms a mixing chamber for the air and gas, in which 
combustion begins, so that the gases need not be forced 
through tho refractory material at a speed greater than 
that of propagation of the flame, and a lower pressure 
can be usod. The front, end of the mixing chamber ih 
open to the air and one or more gas-supply nozzles are 
arranged to deliver into tho open end. A refractory 
sleeve in tho mixing chamber forms a restricted outlet 
for the partly burnt gases. (See also Eng. Pats. 29,430 
of 1909, 4362 of 1910, and 11,958 of 1913 (this ,L, 1910, 
1448; 1911, 406 and supra). —A. T. L. 

Evapordting frothing liquids; Apparatus for -. F. 

Seeger, Magdeburg, Germany. Eng. Pat. 12,266, 
May 26, 1913. 

The vapour and froth pass from a tubular ovajiorator 
lirst into a froth chamber situated above and thence 
through a turbine separator into the first separating 
chamber whore the froth bubbles are broken up owing 
to the lower pressure which exists in this chamber. The 
vajxiur then passes through an impact separator into a 
seoond sedating chamber and thence to a third from 
which it passes to the condenser.—W. H. C. 

Evaporators ; Process for supplying liqu id to - in which 

the liquid is circulated. A.-G. fiir Vakuumverdampf- 
anlagen. Ger. Pat. 274,153, July 23, 1911. 

The liquid is injected directly into the lower ends of the 
heating tabes from nozzles fitted in a system of concentric 


or parallel supply tubes. Or, tho liquid-supply pipe, 
mounted so that it can be rotated, may be provided 
at its upper end with branch tuliob fittod with nozzles, 
which come in turn below the heating tubes as tho liquid- 
supply pipe is rotated.—A. S. 

Fraclionistng and cooling the constituents of products of 
distillation, boiling at higher temperatures ; Process for 
— — and condensing apqtaratus for carrying the process 
into effect. J. Fischer, Vienna. Eng. Pat. 21,928, 
Sept. 29, 1913. 

The vapours are cooled by the condensed liquid which 
is caused to flow back for this purpose through alternate 
cells of suitable plate condonsers. — W. H. 0. 

Separators for removing impurities from fluids. W. H. 

Yardlcy, Sheffield. Eng. Pat. 22,120, Oct. 1, 1913. 
The fluid is caused to impinge against helically twisted 
stri[»e contained in a chamber (see Eng. Pat. 22,184 of 
1908), whereby the suspended impurities are deflected 
towards a collecting chamber. The helical strips are 
protected by guards open at the bottom so that the 
arrested impurities can only escajx) in a downward 
direction. W. II. 0. 

Reactions between solids and gases ; Process and apparatus 

for effecting - at high temperatures. Aluminium- 

industrio-A.-G. Ger. Pat. 272,385, Doc. 10, 1912. 

The solid iB fed on to a funnel-shaped hearth, C (boo fig.), 
from a hopper, H, and heat iH supplied from a suitable 
source, e.g., an electric are, disposed above tho centre 



of tho hearth. The hearth rotates about its vertical axis 
and the charge gradually moves in a spiral path from 
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the outer edge to the centre, being spread out as a thin 
layer by ribs, F, projecting from the roof, D. The gases 
are supplied to the central opening, C 1 , flow outwards, 
over the charge on the hearth, to the annular channel, 
M, and are discharged through 0.—A. S. 

Liquids ; Process for rendering - homogeneous. F. M. 

Borberich. Ger. Pat. 273,917, Dec. 1, 1912. Addition 
to Gor. Pat. 269,540. 

A modified form of tho apparatus described in the princi¬ 
pal patent (this J., 1914, 302). The liquids are supplied 
under pressure through the channel, R, and pass, on tne one 



hand fchiough the annular passages. P,, and T, and, on the 
othor hand, through M and Tj, into the outlet pipe, U. 
Part of the liquid is forced into the culs-de-aac, V and N, 
and in returning therefrom is intimately mixed with 
liquid flowing in the opposite direction.- - A. S. 

Purifying and cooling hot gases ; Process and apparatus 
for — — and the condensation of vapours. G. F. Jaubort, 
Paris. Eng. Pat. 14,420, .rune 21, 1913. Under Int. 
Oonv., June 22, 1912. 

.See Fr. Pat. 456,580 of 1912 ; this J., 1913,1095.—T. F. B. 

(•uses or vapours ; Apparatus for treating - with liquids. 

1. MoHcicki, Freiburg, Switzerland. U.S. Pat. 1,097,870, 
May 26, 1914. Date of appl., April 27, 1909. 

See Fr. Pat. 403,401 of 1909 ; this J., 1910, 76.—T. F. B. 

Oases ; Apparatus for the chemical transformation of - 

try multiple-contact action at regiUatable temperatures. 
T. Wolff, Leverkusen, Gonnany, Assignor to General 
Chemical Co., New York. U.S. Pat. 1,099,530, Juno 9, 
1914. Date of appl., Jan. 16, 1913. 

See Fr. Pat. 453,470 of 1913 ; this J., 1913, 741. -T. F. B. 

Extraction apjxiratus. H. A. Gill, London. From Har- 
burger Eisen- und Bronzewerko A.-G., Harburg, Ger¬ 
many. Eng. Pat. 27,014, Nov. 24, 1913. 

See Fr. Pat. 465,640 of 1913 ; this J., 1914, 633.—T. F. B 

Separating fine-grained admixtures from slimes ; Apparatus 

for -. A. Freygang, Hamburg, Germany. U.S. 

Pat. 1,097,855, May 26, 1914. Date of appl., Nov. 6, 
1912. 

See Eng. Pat. 25,548 of 1912 ; this J., 1913, 221.—T. F. B 

Furnace with regenerative firing. K. Wendt, Assignor to 
Georgs-Marien-Bergwerks- und Hiitten-Voroin, Georgs- 
marienhutte, Germany. U.S. Pat. 1,097,900, May 26, 
1914. Date of appl., Dec. 14, 1911. 

See Ger. Pat. 258,147 of 1910 ; this J., 1913, 540.—T. F. B. 

Furnaces ; Refractory lining for -. O. Serpek, Assignor 

to Soc. Gdndrale des Nitruree, Paris. U.S. Pat. 1,099,131, 
June 2, 1914. Date of appl., Jan. 26, 1912. 

See Ft. Pat. 436,596 of. 1911; this J., 1912, 499.—T: F. B. 


Furjiace provided with regenerative chambers. H. Poetter, 
Diissoldorf, Germany. U.S. Pat. 1,100,985, June 23, 
1914. Date of appl., Dec. 22, 1913. 

See Eng. Pat. 26,411 of 1913 ; this J., 1914, 408.—T. F. B. 

Mixing jxnodered substances or highly concentrated solutions 
with a liquid or dissolmng them in the latter ; Process of 
and apparatus for - - W. Loebel, Ijeipzig, and K. 
Franz, Frankfort., Germany. U.S. Pat. 1,098,811, 
June 2, 1914. Date of appl.. Doc. 11, 1911. 

See Eng. Pat. 20,585 of 1912 . this J., 1913, 740.—T. F. B 

Drying apjsiratus ; Vacuum ——. A. Ravautte, Assignor 
to A. Ravautte, Marseilles, E. C. A. Fleurent., and Soc, 
Anon, lies Etabl. Egrot, Paris. U.S. Pat. 1,100,028, 
June 16, 1914. Date of appl., Fob. 24, 1912. 

See Fr. Pat. 428,374 of 1911 ; this J., 1911,1147.—T. F. B. 

Grading finely-divided materials ; Method of and apparatus 

for --. H. K. Hitchcock, Tarentum, Pa. U.S. Pat. 

1.100,302, June 16, 1914. Date of appl., June 7, 1912. 

See Eng. Pat. 1212 of 1913 ; this J.. 1913, 587.—T. F. B. 

Smoke ; Apparatus for cleaning -. J I). Jackson, 

Kensington, Victoria. U.S. Pat. 1,100,307, June 16, 
1914. Date of appl,, Aug. 26, 1913. 

See Eng. Pat. 4636 of 1913 ; this J., 1914, 341.—T. F. B. 

Melting and projecting fusible substances ; Apparatus for 

-. E. Morf, Zurich, Switzerland. U.S. Pat. 

1,100,602, June 10, 1914. Date of appl.. Sept. 20, 1913. 

See Eng. Pat. 28,001 of 1912 ; this J., 1913, 792.—T. F. B. 
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Methane; TAmilx of inflammability of -. F. Leprinoe- 

Ringuot. Comptos rend., 1914, 168, 1793—1796. 

An empirical expression is doduced showing the effects of 
water content and tomporaturc on the limit of inflamma¬ 
bility of methane and air. It is also shown that ordinary 
atmospheric fluctuations of pressure have little effect. 
The diameter of the explosion tube has a distinot effect 
(e.g. in a 5*15 mm. tube the limit was 6-95% while in an 
8-15 mm. tubo it was 617%). Tho direction of the 
explosion (from above or below) may also oauso the 
results to vary considerably (e.g. from above 5-76% to 
below 5-20%).—W. H. P. 

Coal gas; Synthetic preparation of -. L. Vignon. 

Comptes rond., 1914, 158, 1809—1811. 

The author has attempted to devise a scheme for the 
gasification of tho whole of tho carbon of coal to produoe 
a combustible gas with a low percentage of oarbon monoxide 
and possessing tho calorific power of ordinary ooal gas. 
Making use of reactions previously studied (this J. f 1911, 
121 and 488; 1913, 76, 742 and 817) he suggest* various 
technical processes starting from water-gas, coke, or ooal. 
Lime is added to the coal, and the whole distilled 
at 900 °—950° C., 100 kilos, of coal giving about 25 cb. m. 
of rich gas. Then water vapour is passed over the coke and 
lime at 900°—1000° 0., which brings up the yield to about 
200 ob. m. of a gas containing: H, 70—78, CH 4 16—20, 
CO 5 —io%. Tne amount of oarbon monoxide may be 
reduced oven further if necessary. The oalorifio value of 
Buoh a gas is only slightly inferior to that of ooal gas. 
Tho volumo obtained is 8 —10 times greater than that 
obtained by simple distillation and practically all the 
nitrogen is converted into ammonia.—W. H. P. 

[QoS'] Purification by heat. C. C. Carpenter. J. Gas 
Lighting, 1914, 126, 928-938. 

The presence of carbon bisulphide in coal gas was first 
demonstrated by Lewis Thompson, and the proposals 
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for the removal of sulphur compounds other than hydrogen 
a iilplii<lc by the aid of heal arc based on the reaction : • 
('S 2 1 211 a -2H 8 N \ (J. With |»uie materials the amount of 


1908, at Portland, Oregon. A pair of superheaters filled 
with chequer-work as in a water-gas plant, was used, 
with a gas producer in between. The superheaters were 



I’m I. 


carbon deposited is exactly piopoitional to the carbon 
bisulphide decomposed, and the reaction has been used 
for determining the content of caibon bisulphide in coal 
gas. In the otignmi test oi Vernon Hareourt the gas 
was panned through an inverted Kloieinc oil flask tilled 
with pebbles and heated h\ a gas burner. Later, an 
active contact substance platinised pumice wus sub 
stifuted for the pebbles, wlmrehv it became possible to 
use a small bulb in place of the large Florence tlask 


heated alternate^ by gas from the producer. The 
gas to be purified was passed through one of the 
superheaters whilst, the other was lwmg heated, and 
when the first superheater had cooled in such a degree 
that it was no longer sufficient.^ effective, the flow of gas 
was diverted to the second superheater and producer gas 
led into the lirst to heat it again to the requisite tem¬ 
perature. With this installation, during twelve months 
(1909). the sulphur content was reduced from 49-0—08*9 



I in, 2. 


Starting from a patent taken out by E. Heard in 1800. 
many proposals have been made for purifying coal gas 
by the action of heat, usually in presence of a contact, 
substance, but none of the earlier processes proved success¬ 
ful on the large scale, owing mainly to difficulties in 
connection with the apparatus or to undue reduction 
of the illuminating power of the gas. The lirst successful 
application of nurification by heat on a commercial 
scale was effected by Hall aud Papst in the United {States, 
a plant being put into successful operation in August, 


(average 68-83) to 14*2—20-8 (average lt»i94) grains per 
100 «b. ft., the percentage reduction being 63-21—75-86 
(average 71). The total gas treated during the year was 
817 million cubic feet, with a maximum of 4 million cb. ft. 
jht day, and the average cost, including fuel, labour, 
repairs, and investment, was per 1000 cb. ft. The 
fiercentago reduction of sulphur at. different temperatures 
was : 427° 0., 20-7 ; 454°, 36-6 ; 482°, 50-8 ; 510°, 57-8 ; 
638°, 62*7; 666", 06-4; 693°, 68-8; 621°, 71-2 j 640") 
72-9; 677°* 74-6; and 704° C.» 7«-0%* 
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The authors experiment* began in 1906, and from 1908 
onwards numerous tests of the efficacy of various catalysts 
under different conditions were carried out. Some of the 
results (percentage reduction of sulphur) obtained with 
different contact substances undor constant conditions 
in regard to rate of flow of gas are shown in the 
curve-diagram (see Fig. 1). For work on a large 
scale, reduced nickel was found to be the most 
satisfactory catalyst and the highest tem|>eraturo which 
could be used, compatible with the maintenance of the 
quality of the gas and the durability of the iron con¬ 
tainer, was 400°—500° O. An essential feature of the 
process is the preheating of the gas before it enters the 
reaction tubes containing the catalyst; otherwise such 
a furnace tenijierature is required to maintain the catalyst 
at the requisite temperature that the tubes are speedily 
destroyed. The plant now installed in the East Greenwich 
works of the South Metro;*>litan Gas Company is shown 
in plan in Fig. 2. It. consists of five units each capable 
of dealing with 3 million cubic feet of gas per day. Each 
unit comprises a producer, A, and a combustion chamber, 
1), on cither side of which are heating chambers. Q, con¬ 
taining the reaction tubes. It. The gas, freed from hydro¬ 
gen sulphide. Hows through the pipe, .1, into the heat 
interchanges, G, (V (wrnught-iron vessels filled with 3-mcli 
tubes; one efficiently jacketed and the other with bare 
walls, so that the temperature of the gas can be controlled). 
The gas is preheated by the waste gases from the heating 
chambers which How through the heat-interchangeis 
in tho opposite direction. It then passes through the 
heating chamber ami next, flows hi parallel currents 
through the reaction tubes, packed with the catalyst, 
to a collecting main, whence it Hows through the 
heal-mtereliangersin the. opposite direction to the incoming 
gas, and thence to the secondary purifiers for the removal 
of hydrogen sulphide. At. () is the aerating plant com¬ 
prising a small gas-engine driving a fan, by means of 
which air can be passed through tho reaction tubes to 
burn away tho deposited carbon. The results obtained 
on the large scale with this installation have already 
been given (see this J„ 1914, 682).—A. S. 

1 iscosity of mixtures of mineral oils ; Simple method of 
calculating the. . K. Molin. Chem.-Zeit., 1914, 
38, 8.57 -839. 

Tim viscosities of mixtures, in different, proportions, of 
a retim'd Russian oil of sp. gi. 0*912 and viscosity (Kngler) 
67*4, and an American spindle oil of sp. pr. 0*868 and 
viscosity 2*3, were determined and from tho results a 
curve was plotted and a table constructed showing the 
change in viscosity with increasing percentages (by vol.) 
of the more viscous oil. The curve or table was then used j 
tor calculating the viscosity of mixtures of mineral oils 
of known viscosities, each component oil being regarded | 
as a mixture of the two oils of viscosity 67-4 and 2*3 
n*H|KJCtivolv, in certain proportions os ascertained from 
the table, and the composit ion of the original mixture then 
calculated in terms of these two oils, and the viscosity of 
such a mixture read from the curve or table. The method 
proved satisfactory with mixtures of oils of widely different 
viscosities. The formula proposed by Pyhiilii (this .1., 
1912, 18) gives satisfactory results only in eases whoro 
the viscosity of one component is very low (about 1° 
Kngler), or whore the viscosities of the two components 
do not differ widely.—A. S. 

Naphthenic acids of high molecular weight in Baku 
petroleum oil. K. Pyhiilii. Z. angew. (’hem., 1914, 
27, 407. 

Thk acids in tho w'aste lyes from the refining of Baku 
machine oils wore liberated, washed, dried and distilled 
in vacuo. Tho distillate was extracted with alcoholic 
potassium hydroxide, tho alcohol evaporated from tho 
extract, and the naphthenic acids liberated from the soap. 
The produot was a light yollow, nearly odourless, and 
very viscous ail with a neutralisation value of 100. When 
dissolved in ether, shaken with concentrated hydroohlwio 
acid, and washed with water, it loft (after evaporation 
of the ether) a residue which on fractional distillation 


yielded tho two acids previously described (this J., 1914. 
634). Roth fractions nad tho typical naphthenic odour, 
hut’hardly perceptible when cold. - 1 ’. A. M. 

Asphaltum ; Nuraho T. Rosenthal. Z. angew. 

Chom., i914, 27, 422 -424. 

NaVA iio- asphaltum is obtained from a viscous crude oil 
from wells in South California. The crude oil is suparatod 
from water and earthy matter and is then heated, to a 
temperature depending on the hardness desired, in order to 
remove the lighter oils, the residue of asphaltum being 
the only produot recovered. The asphaltum has a sp. gr. 
greater than I at 23’ loses 0 |% on heat ing for 7 hours 
at I(>3°<\ (compare this.I , 1911, 20J), and contains: ash 
0*2, organic non-bit uinmous substances 0 3, and bitumens 
soluble hi pctioleum spnit (sp. gr. 0-723) 87-8. in carbon 
bisulphide, 99*3 and in carbon tetrachloride, 98*3%. It 
contains no pin alii n and only traces of sulphur. Its 
superiority to some other asphaltums is shown by tho 
following figures :~ 


Kind (it asphaltum. 

I’.ilumen 

Ash. 

Or saute 
nmi-hitu- 

Ductility. 

1 



men sub¬ 
stances. 

„ 

cm. 

Nuvaho . | 

99-52 

0*17 

0*31 

100 

I’.crm u« I*i7. . 

93 sx 

107 

4 *43 

52 

Trim*tail . , 

07*03 

30 49 

i 0*48 

37 


♦ See Dow, Proc. Amer. Sue. Testing Materials, 1903, Vol. 8. 

It is used, without any addition of fluxing materials, for 
paving, for insulating and for making roofing sheets.^ 

Asphaltum ; Chemistry and analysis of -. .1. 

Marcusson. Chom.-Zeit., 1914, 38, 813—813, 822—823. 

(Sec also this J., 1913, 223.) 

Thk author’s method of differentiating natural and 
oil asphaltums (Ghem.-Zeit., 1908, 963 : compare this J., 
1911, 480) lias boon criticised by Loobell (Ghoni.-Zeifc., 
1914, 18) and by Kantorowioz (this J M 1914, 66), but it is 
pointed out that, if jsitroloum benzine does not precipitate 
tho whole of the asphaltic substances, they will lie 
separated in tho subsequent treatment with sulphuric 
acid. Snjtonijiabk constituents of natural asphaltums. 
On treating asphaltum with benzene, adding alcohol, 
and titrating the benzene alcohol extract with alkali, 
neutralisation values of 15*4 to 2*8 were obtained, the 
highest being given by Trinidad and Bermuda asphaltums 
and tho lowest by asphaltum meals, in which tho acids wero 
partly in combination with lime. Crude js»troloum 
oils and distillation residues gave neutralisation values of 
less than 1. After purification, bitumens gave lower 
values than before («.</., 6*9 as compared with 13-9), this 
being attributable to the formation of acid anhydrides 
or lac tones during the heating. The examination of 
“ tiinoseol,” or Trinidad crude oil (an intermediate stop 
in the formation of Trinidad asphaltum) also indicated 
that the saponifiable constituents of natural asphaltuniB 
are not fatty or wax esters. A sample of trinaseol (a 
black viscous mass smelling of sulphur compounds) 
contained 3*9% sulphur, and 0*3% paraffin wax in the 
oily constituents. The saponification valuo was 9*4 
(Trinidad asphaltum, 34) and the acids separated amounted 
to 3*1% (Trinidad asphaltum, 13%). The asphaltic acids 
from Trinidad asphaltum were very similar to the jKily- 
naphthoniu acids obtained by heating Texas oil for about 
70 hours at 120° C., both being nearly insoluble in potroloum 
benzine. 


Acids from - 


Trinidad asphaltum 
Toxas oil . 


Aeid 

Stipend. 

Iodine. 

1 Sulphur. 

value. 

value. 

value. 

i 

% 

08*5 

120*4 

1 22*4 1 

3*1 

89*3 

1470 

| 17*3 

1*2 

__ 


■ _ . 1 
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Alter longer boating at 120° C the acid value of both 
asphaltic and petroleum acids decreased (e.ff., from 
104 to 74), apparently owing to the formation of 
anhydrides. Asphaltitos can bo readily distinguished 
from friable petroleum distiiiation residues by their low 
oil-oontont. Petroleum rosiduoa contain over 20% of 
semi-solid oil (unaffected by sulphuric acid) in whioh is 
over 2% paraffin wax, whilst the oily portions of asphaltitos 
are fluid and noarly free from jiaraffin wax. Tho following 
results woro obtainod :— 

I j Oily cen- 

Asphaltlte. j Acid value. Sulphur. j Btftuonte 

I unaffected 

j j I by H,8<>, I 


, % \ % % 

Syrian asphaltum_ 0-5 I 8*!) 1-4 

OllHonite (Utah) .... : (K» Oft 6 7 

Orahamite (W. Indies) 01 8-7 3-3 

Alborttte (Nova Scotia) 0-2 0-44 1-7 

MnnJ&k (Barbados) .. 2 4 1*3 017 

Manjak, which \s the softest of all asphaltitos, is 
regarded as a transition stage botweon asphaltum ana 
asphaltite (see ako this J., 1913, 640; 1914, 470). 

Determination of tin melting point of asphaltuip : In 
determining the dropping point of asphaltum with 
Ubbelohde’s apparatus (this J., 1905, 941), concordant 
results can only bo obtained when the lowor oponing has | 
a diameter of exactly 3 mm. Barta’s modification of the 
Krfi,mor-Sarnow method of determining the softening 
point (this J., 1911, 1367) gives lowor values than the 
Ubbelohde method, owing to tho pressure of tho mercury. 
Comparative determinations with cerosins showod that 
tho m. pt. (Kr&mer-Sarnow) was as a rule almost os high | 
us the first signs of fluidity in Ubbelohde’s dropping j 
method and the initial n». pt. in a capillary tube, whilst j 
the dropping point was nearly the same as the stage of ! 
oomplete fusion in a capillary tubo. For determining the | 
m. pt. of asphaltums tlie Kramer-Sarnow method should j 
bo used for tho incipient fusion, and tho Ubbelohde method ! 
for oomploto fuBion. The differences between the two J 
points ranged from 15 to 20° C. in the case of nine typical | 
samplos of natural and oil asphaltums (sec also this J. 
1914, 470).—G. A. M. 

Economy of heat in tar a nd petroleum distillation. \ J hi mann. 
See TIL 

Application of producer gas to brass foundries. Bulmahn 
See X. 

Relation between the structure and composition of organic 
compounds and their antiseptic properties. Charitsohkow 
See XIXb. 

Thermal decomposition of methyl alcohol. Bono and Davies 
See XX. 

Patents. 

Gas generators ; Rotary grates for -. K. Roller, 

Budapest, Hungary. Eng. Pat. 1692, dan. 21, 1914. 
Under Int. Conv., Jan. 22, 1913. 

A rotating conical grate, a, has curved cutting members, 
c, of which the forward face, d, is convex and is inclined 
at about 45°, so that tho space, /, g, k , l, is free, from 


I ' 



vertical pressure and the out slag in this space can move 
f reely outwards as the grate rotates. The blast orifioes are 


formed in the roar faoo of the cutting member., as shoirn at 
I n Tho grato may be used with a rotary slag pan having 
1 curved shearing blades as described in Eng. Pats. 7330 
and 17.303 uf 1 >11!.—A. T. L. 

Ammonia ; Proem and apparatus for increasing the yield 

of - in the manufacture of gas from solid fuels. K. P. 

Sachs. Gor. Pat. 274,011, Dec. 13, 1912. 

Tub gas is withdrawn from the interior of tho bed of fuel 
through perforated tubes provided with a cooling device 
(cooling coil, water-jacket, or the like). Up to 90% of 
the total nitrogon of the fuel can be recovered as ammonia. 

—A. S. 

Liquid fuel; Production of combustible, gas or vapour [for 

internal combustion engines] from -. F. G. L. 

Biddlecombe, Luton, Beds. Eng. Pat. 10,305, May 1, 
1913. 

Hbavy hydrocarbon fuel, such as paraffin, togother with 
a little air, is drawn by the suction of the engine through 
a spraying nozzle into a chamber in whioh partial 
combustion takes place, the ignition being at first effected 
by a sparking plug and afterwards maintained by the 
flame in the chamber. The spraying nozzle may be 
so formed that the air and oil receive a whirling motion. 

A further supply of air is admitted to the chamber through 
an automatic valve. The combustion is incomplete and 
the products, containing a large quantity of vaporised or 
gasified fuel, and are mixed with air for use in the engine. 

—A. T. L. 

[ Mineral \ Oil; Methods of and apparatus for purifying -. 

R. B. Hansford, London. From M. E. Shiner, Bayonne, 
N.J., U.8.A. Eng. Pat. 13,441, June JO, 1913. 

The oil is passed successively upwards through three 
vessels, wherein it meets a descending current of warm or 
hot water, the water supply being regulated so as to 
bring the temperature of the oil to 60° F. (15-5° C.). The 
oil then flows upwards through a settling tank, and through 
an acid washer, a series of three vessels in which acid is 
removed by washing with water, a settling tank, an alkali 
washer, and, finally, through another settling tank. 
The acid and alkali washers arc vertical cylindrical vessels 
in which the oil flows upwards and the acid or alkali 
downwards through a series of rotating perforated plates 
mounted on a vertical shaft. A series of fixed funnel- 
shaped partitions, arranged alternately with the |>er- 
forated plates, directs the descending current towards 
the centres of the plates.—-A. T. L. 

j Lubricants oi the like; Manufacture of -. F. C. 

Presenilis, Offenbach a/Main, Germany. Eng. Pat. 
19,338, Aug. 26. 1913. 

I Fink pure soot (50% or more) is mixed with mineral or 
| other lubricating oils. The soot is prepared by strongly 
| heating lampblack in the absence of air, and then sifting 
j it and separating tho heavier particles by a current of air. 

-A. T. I,. 

1 Coal; Process and apparatus for agglomerating -. 

H. Steven, Gilly, Belgium. Eng. Pat. 228, Jan. 5, 
1914. Under Int. Conv., Jan. 20, 1913. 

See Fr. Pat. 466,420 of 1913 ; this J„ 1914, 635.—T. F. B. 

Coke ovens; Regenerative -. C. Still and C. Wilke, 

Recklinghauson, Germany. Eng. Pat. 6036, Maroh 10, 
1914. 

See Ger. Pat. 271,515 of 1913 ; this J., 1914, 471.—T.F.B. 

Coke-oven ; Horizontal - . C. Still, Recklinghausen, 

Germany. U.S. Pat. 1,098,188, May 26, 1914. Date 
of appl, Jan. 23, 1912. 

See Eng. Pat. 1458 of 1912 ; this J., 1912, 677.—T. F. B. 

Coke produced in vertical gas-retorts ; Means for utilising 

the residual heat of -. H. J. Toogood, Assignor to 

R. Dempster and Sons, Ltd., EUand. U.S. Pat. 

I, 101,477, June 23, 1914. Date of appl., June 25, 1912. 
See Eng. Pat. 11,209 of 1912 ; this J., 1912.805.—T. V. B< 
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Producer-gas; Method of and apparatus for generating ——-. 
E. Servais, Luxemburg. U.S. Pat. 1,008,534, June 2, 
1914. Bate of appl., Fob. 24, 1913. 

Sre Ft. Pat. 453,409 of 1913 ,* this J., 1913, 781.—T.F.B. 

Producer and regenerator furnace. J. Stewart, Codnor 
Park, W. Stewart, Motherwell, and It. P. Bothell, 
Walsall. U.S. Pat. 1,098,991, dune 2, 1914. Bate of 
appl., July 14, 1911. 

Sre Eng. Pat. 21,737 of 1910 ; this J., 1911, 1200.—T. F. B. 

Producers of inert gases ; Testing and controlling device, for 

--. C. Martini (M. Martini, Executrix), Assignor to 

Martini und Hiineke Masohinenbau-Aet.-Gos., Berlin. 
U.S. Pat. 1,099,011, June 9, 1914. Date of appl.. Sept. 
9, 1909. 

See Addition of Aug. 27, 1909, to Fr. Pat. 359,018 of 

1905 ; this J., 1910, 647.—T. F. B. 

Hydrocarbons ; Process for purifying -. Process for 

the purification of liquid hydrocnrlx>ns. F. Richter, 
Frankfort on Maino, Germany. U.S. Pats. 1,098,703 
and 1,098,704, June 2, 1914. Dates of appl., Nov. 23, 
1910, and Sept. 9, 1912. 

See Fr. Pat. 421,277 of 1910 and Addition thoreto; 

this J., 1911, 409 ; 1913, 224.—T. F. B. 

Oil; Method of and apparatus for purifying -. O. J. 

tthinor (M. E. Shiner, Exocutrix), Bayonne, N.J. U.S. 
Pat. 1,099,022, .luno 9, 1914. Date of appl.. May 27, 
1913. 

See Eng. Pat. 13,441 of 1913 ; preceding.—T. F. B. 

Method of dehydrating fats, oils, hydrocarbons, etc. Ger. 

Pat. 273,555. See. XII. 


IIb. -DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 

Heat ; Means for the. accumulation and transference of -. 

A. H. Lymn, Ixmdon. Eng. Pat. 12,018, May 30, 1913. 
IIeatino tubes for Htoam boilers or for other purposes, 
have a central core of rofractorv material, and the annular 
space, through which the heating gases pass, betwoon 
the core and the tube, is with pieces of refractory 

material in suoh a way that tho wholo filling is locked 
against accidental displacement. In a modification, 
the tubo itself is filled with sha|>od, or with shajKxl and 
unshapod, pieces of refractory material similarly held in 
jKJsition. The hottest part of tho tubo may bo lined. 
The blocks forming tho lining and the core are keyed 
to one another by rods. Tho core may be hollow in order 
to serve for preheating air and gas for combustion, or for 
heating boiler feed-water.—A. T. L. 

By-products from gases resulting from the dry distillation 

of coal , etc. ; Process of obtaining -. G. Bilgonstock, 

Dahl hausen on Ruhr, Germany. U.S. Pat. 1,099,089, 
June 2, 1914. Bate of appl., Juno 10, 1909. 

See Ft. Pat. 404,509 of 1909 ; this J., 1910, 200.—T. F. B. 

Heating ; Process of and apparatus for -. F. Fischer, 

Chariottenburg, Germany. U.S. Pat. 1,099,695, June 9, 
1914. Bate of appl., Oct. 0, 1913. 

See Fr. Pat. 400,520 of 1913 ; this J., 1914, 90.—T. F. B. 

Conducting-filaments ; Process of preparing -. H. B. 

Madden, Bloomfield, N.J., and W. G. Houskeeper, 
Philadelphia, Assignors to Westinghouse Lamp Co. 
U.S. Pat. 1,099,095, June 2, 1914. Bate of appl., 
March 31, 1909. 

Sib Fr. Pat. 414,257 of 1910; this ,?*, 1910, 1195.—T< F. B. 


IH.-TAR AND TAR PRODUCTS. 

Tar and petroleum distillation ; Economy of heat in -. 

P. W. Uhlmann. Cheni. Apparatus 1914, 1, 177—179. 
Apparatus is described for dehydrating tar or crude oil 
and distilling tho lighter fractions by means of the hot 
vapours from the still, whereby smaller quantities of coal 



| and of cooling water are required, tho saving of coal being 
; about 2% of tho woight of tar or oil distilled. The crude 
| oil or tar circulates upwards in a tortuoiiH j>ath through 
' hollow partitions in the vessel, A, and is heated by the 
j vapnirs from the still, B, which pass downwards through 
A, and are condensed, tho middle, heavy and anthracene 
j oils being collected in a tank, 0. Owing to the gradual 
hoating of the tar or crude oil in A, there is very littlo 
frothing. Tho steam and light oil vapours pass from tho 
top of A to a comlonsor, B, and the dehydrated tar or oil, 
freed from itH lighter constituents, is run off from tho 
! vessel. A, at E, and passed from the tank, F, to the still, 

! B.—A.T. L 

: Pitch cancer ; Note on the. fmses of gasworks coal-tar which 

| are, believed to be. the. prcdisjtosing cause, of -, with 

special reference to their action on lymphocytes, together 
\ with a method for their inactivation. Part I. Auzetic 
\ action. J). Norris. Bioehom. J., 1914, 8 , 253—200. 
According to Ross and Cropper (see this J., 1913, 410) 
the prodisi>OHilion to caneor caused by pitch is due to the 
presence therein of two classes of substances, namely 
auxotics (mostly amino-compounds), which induce cell- 
division in white blood colls, and kinetics (including most 
1 of the alkaloids) which excite amceboid movements in 
cells. Experiments by the author show that the auxetics 
in coal-tar are bases present in the anthracene fraction 
(b. pt. 100 u -200° C. at 16 mm.). The bases may be 
separated from the tar by shaking it for 1 hour with twioe 
I its volume of 6% hydrochloric acid, allowing to stand 
! overnight, centrifuging, and precipitating tho bases from 
j the acid liquor with strong ammonia, caro being taken 
j not to add excess. Attempts wore made to isolate tho 
| bases by fractional crystallisation of the piorates. The 
j most insoluble pierato melted at 199°—201° C. and had 
| tho composition, C„H 14 O e N 6 . The froe base separated 
therefrom possessed auxotic activity. Another piorate 
fraction melted at 161°—162°C., but tho quantity was 
! not sufficient for analysis. The auxetio activity of aqueous 
extracts of tar is rapidly lost on exposure to air and a 
simple method of rendering the tar inactive in regard to 
auxetio power consists in hoating it to 160° 0. and sub- 

n it to the action of a blast c f air or oxonised air 
io Eng. Pat. 11,984 of 1913; following.) Another 
method for rendering the auxetics inactive, vix., 
treatment with formaldehyde (Robinson, Eng. Pats. 4159 
and 10,156 of 1913 ; this J., 1914, 412), is being tried on a 
practical scale in a briquette works at Cardiff to ascertain 
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whother the treatment is effoctivo in preventing pitch j 
cancer among the workmen.—A. S. I 

Brominution of benzene and its homologves. Catalytic . j 
action of manganese. L. (Say, F. Ducelliez and A. 
Raynaud. Compton rend., 1914, 168, 1804—1800. 
Metallic manganese accelerates the action of bromine | 
on benzene and toluene very considerably and in not itself ! 
changed in the process if tin* reagents are diy.- W. II. 1*. I 

f Preparation of unthruqmnone. Aniline Black, lndulines 
etc. | Magnesium chloride. II. Its ejfect on the oxidising j 
action of chlorates and nitrates. Hofmann and otherR. 1 
See IV. i 

i 

Electrochemical oxidation of aromatic hydiocaibons and J 
phenols. Fiehter and Stockei. See'S]. 

Rate N'rs. 

Tar , tar oils, or pitch ; Method of and means for rnnomny I 

deleterious substances from -. 11. Ross, Chelsea 1 

Eng. Rat. 11,984, May 22, 1912. 

The “auxeties” present in tar, tai oils, or pitch are 
removed by bringing the substance inlo intimate contact 
and spraying it with hot water or hot dilute acid, pro- j 
jecting the mixture on to a plate or plates to effort further 
division and mixing, then agitating the mixtuie, and 
finally allowing it to separate and removing the aqueous j 
liquid. In treating tar. about twiee its volume of hot 
water (at 100° to 212° C.) may he used, whilst when using | 
an acid solution (c.y., 5% sulphuric or hydrochloric acid) . 
half this amount may sulliee. The auxeties may he 
removed or destroyed by passing air or oxygen (which 
may ho ozonised) through the tar or tar product during 
distillation or at any other convenient stage of manufacture. 
An ap}>arutus suitable for carrying out the above pi cress 
is described.—T. F. B. 

Arylides of 2 . 3-\hydr]oxyvaphthoic acid arid formaldehyde ; 
manufacture of condensation pi (studs from the - - - . 
(’hem. Fahr. Gricaheim-KIcklron. Frankfort, Germany. 
Eng. Pat. 3312, Feb. 7. 1914. Under lnt. Conv., 
May 17, 1913. 

Fokmaldkhvdk aots very readily on the arvlides of ] 
2.3-hydroxynaphthoic acid in alkaline solution, even at ! 
the ordinary temperature, forming products which can | 
bo separated from solution by precipitation with acid. 
The constitution of the new products has not been deter- j 
mined, but they differ from the aryl ides themselves in ; 
being less easily soluble (e.y., in acetone) and they are ! 
decomposed by heat. They may be used as azo dyestuff ' 
components—T. F. B. 

Nitro products from petroleum and tar ; M anufadure of -. i 

A. S. Flexer, Vienna. U.N. Pat. 1,099,976, June 16, ! 
1914. Date of appl., July 21, 1913. ! 

See Fr. Pat. 460,281 of 1913 ; this J.. 1914, 17.— T. F. B. j 

Arylamidcs of 2 . 3 -[/* ydr-\orynophlltoic acid ; Prtsess of ' 

making the - . A. Zitseher, Offenbach, Assignor to ' 

(’hem. Fabr. Griesheim-Elcktron. Frankfort on Maine, ■ 
Germany. U.S. Pat. 1,101,111, June 23, 1914. Date j 
of appl., Nov. 14, 1913. 

She Eng. Pat. 23,732 of 1913 ; this J., 1914, 70. -T. F. B. j 

Method of dehydrating fats, oils, hydrocarbons, etc. Gor- 
Pat. 273,656. See XII. 


IV.—COLOURING MATTERS AND DYES. 

Lokao dyestuff. [Chinese green.] A. Rudiger. Arch. ! 
Pharm., 1914, 252, 165—186. 

Lokao contains a blue dyestuff lokaonic acid, C 4g H 4 ,0 M , 1 
in combination with o&Loium and aluminium. The acid 
forms unstable ammonium salts and is readily hydrolysed 
by dilute hydrochloric acid to form rhamnose and a violet 
dyestuff, lokanio aoid, C M H„O al . Concentrated potas¬ 
sium hydroxide solution decomposes lokanio acid into 


phloroglucinol and delokanic acid, 0 12 H 8 0 6 . The latter 
is a black powder insolublo in water, but forming a cherry - 
red solution with alkalis. It is decomposed by nitric aoid 
with the formation of oxalic acid and the methyl ether of 
nitrohydroxylienzoie acid. Lokao is possibly a derivative 
of llavone.- F. Shun. 

[Preparation of a nthraguinone, Aniline Black, lndulines, 
etc. | Magnesium chloride. II. Its effect on the oxidising 
action of chlorates and nitrates, K. A. Hofmann, F. 
(Juoos and (). Schneider. Ber., 1914,47, 1991- 1999. 
The oxidising action of chlorates, nitrates, and nitrites is 
promoted to a remarkable extent by the presoncc of large 
quantities of hydrated magnesium chloride, present in the 
mother-liquors produced in enormous quantities in the 
manufacture of potassium salts from carnalhte. For 
example, whilst anhydrous nitrates and chlorates produce 
only small quantities of anthraqumone when heated 
with anthracene even at high teni|K*rtttures. a yield of 
18*9 grins, of nearly pure anthraqumone was obtained 
bv heating 20 grins, of anthracene, 23 grins, of sodium 
nitrate, and 80 grins, of MgCl 2 ,GH 2 () in an open flask ; 
formation of anthraqumone began at about 125° G. t and 
when the temperature reached 145" C.. 40 c.e. of water 
were added, and the tcmperatuie then raised gradually to 
300 u 0. The anthraqumone formed an upper layer and 
was purified by mixing with 5 gnus, of magnesia and 
subliming. A quantitative, yield (8*3 gnus.) of greenish 
Aniline. Black was obtained by heating a solution of 
10 grins, of aniline hydrochloride and 5 grins, of sodium 
chlorate in 35 c.e. of water with 20 grins. Mg(’l 2 ,6H 2 0 for 
2 hours at 90" (’. ; without magnesium chloride the yield 
was only 0*5 gnu. lndulines and Paraphenylene Blue were 
obtained in a similar inannci from a mixture of aniline 
and p-phcnylcnediammc hydiochloridc. From a mixture 
ol 9 grins, of dimcthyl-p-phcnylcncdiammc hydrochloride, 
10 grins, of a-nuphthol, 4 grins, of potassium chlorate, 
40 grins. Mg('l 2 .6HJ). and 10 c.e. of water, a product was 
obtained which with zinc dust and ammonia gave a vat 
dyeing indigo-blue shades similar to those obtained with 
commercial indophenol. A mixture of p-toluylcnediamino 
hydrochloride, aniline, a toluidine, pola&siunri chlorate, 
hydrated magnesium chloride, and water gave Bafranine 
and other products insoluble in sodium carbonate solution. 
In the production ol indulme from aniline, aniline hydro¬ 
chloride, and ammouzohcnzcnc, the previous preparation 
of the last named may he avoided. For example a cooled 
mixture of 9 gnus, of aniline, 32 grins, of aniliiie hydro¬ 
chloride. 70 grins. Mg('l 2 ,6H a (), and 50 c.e. ol water was 
treated with a solution of 7-5 grins, of sodium nitrite in 
25 c.c. of water, and after 3 hours at the ordinary tempera¬ 
ture, was heated to 120° (). The product consisted chiefly 
of alcohol-soluble indulinc. Phenols and ^-naphthol 
can he converted into nitroso-compoundH by treatment 
in neutral or feebly alkaline solution with sodium nitrite 
in presence of a large quantity of hydrated magnesium 
chloride or sulphate. A yield of oxalic acid corresponding 
to 7-5 grins, of calcium oxalate was obtained from 12 grins, 
of hccchwood sawdust, 80 grins. Mg('l 2 ,0H 2 O, 10 grins, of 
magnesia, and 17 grins, of sodium chlorate. Oxalic acid 
w r as also obtained from molasses at 250°—300° C., a 
considerable quantity of trimethylamine being first formed 
at a lower tenijierature. The authors conclude from their 
exjjemmmts that the activating influence of magnesium 
chloride is not due to hydrolytic dissociation, but probably 
to its great tendency to complex organic formation.— A. S. 

Influence of artificial organic colouring matters on the 
enzymic hydrolysis of proteins. Diaminovich and 
Guglialmelli. See XIXa. 

Patents. 

Colouring matters; Manufacture of fast light-proof -. 

N. W. Turkin, Moscow. Eng. Pat. 5737, Maroh 7, 
1913. 

A colloidal solution of the colouring matter is formed in a 
mass containing Turkey red oil and a salt of an alkali or 
alkaline-earth metal by heating the mixture until it 
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solidifies on cooling. The use of basic aluminium acetate 
is advantageous, also the addition of naphthalene and 
certain oils and fats containing trimethylamine, cholesterol 
or triglycerides, these additions improving the fastness 
to light. All coal tar dyes are suitable for use in the 
process, and a variety of indifferent materials may be 
added to the mass. A special diluting varnish made by 
heating fish oil with naphtha and dissolving the product in 
naphtha, oto., is used for preparing paints and printing 
mixtures.—J. B. 

Trisazo dyestuffs ; Manufacture of . It. B. Hansford, 
London. From L. Cassella und ( Vj., Frankfort on Maine, 
Germany. Eng. Fat. 17,030, July 24, 1013. 

This process relates to the manufacture of dyestuffs of 
the type, naphtholdisulphome acid-N 2 -l , -N 2 -naphthyl- 
ammoBulphonio acid (1.0 or 1.7)-X, where F represents a 
7 >-phonylone or substituted /cphenylene nueleus and X 
a further diazotisahle amine other than an aniinonuphthol- 
sulphonic acid. They may he obtained by combining a 
compound of the type,' -N 2 -P-N 2 -naphtholdiHiilphonie 
acid with 1.0 or 1.7-naphthylamiiicsiilphonio acid, 
diazotising, and combining with a diazotisahle amine as 
mentioned above, or by combining a compound of the 
type. -N a -F-N a -Cl^vo acid, with a nanhtholdisulplionic 
lieid, diazotising, and eomhiiiing with an amine, or 
from a compound of the type. -N^-P-Na-Glevo acid -N() a or 
-NH-aeidyl by combining with a napbtholilisiilphome acid, 
reducing or saponifying, diazotising. and combining with 
,i diazotisahle amine. The dyestuffs obtained by tins 
process can be diazotised on the fibre and developed 
with / 4 -naphihol, producing blue shades fast, to washing 
and light. T. F. B. 

Diazo salts in a .solid form : Method for producing -. 

H. B. Hansford, London. From L. Cassella und Co., 
G. m. b. H., Frankfort on Maine. Germany. Eng. Pat.. 
23.945, Oct. 22, 1913. 

The stability of the solid diazo compounds, obtained by 
diazotisation in concentrated sulphurie acid and con- 
verting the excess of aeul into bisulphate, may be con¬ 
siderably increased by adding to the liquid, after 
diazotisation, magnesia or magnesium carbonate to 
neutralise the greater part of the acid. For example, 
21 kilos, of p- 11 » tram line are mixed with 3(H) kilos, of a 
mixture of equal parts of nitrosulphurie and sulphuric acids; 
when diazotisation is complete, 8 kilos, of magnesia and 
then 36 kilos, of powdered potassium or sodium sulphate 
are added. The mass becomes still after a short time, 
and can In* ground to an almost- colourless, very stable 
powder. -T. F. B. 

[.4 nthrac.cne'] dyestuffs; Manufacture of -. H. B. 

Hansford, London. From L. Cassella und Go. G. in. b. IL, 
Frankfort-on-Maine, Germany. Eng. Fat. 1443, .Ian. 
19, 1914. 

l-AMiNO-2-METHYLANTHKAQurNONic is heated withsulphur 
to a high temperature in presence of an aromatic amine 
having at least two amino groups in tho molecule. When 
p-phonylonodiamine is the amine used, a product dyeing 
violet shades is obtained, whilst with benzidine a claret 
dyestuff is produced. The use of one mol. of tho amine 
to two mols. of the anthraquinone derivative gives especially 
good results. Instead of aromatic aminos, nitro or azo 
eomjK.)unds which yield on reduction compounds having 
at least, two amino groups may ho used.—-T. F. B. 

Azo dyes ; Manufacture of —. P. A. Newton, London. 
From Farbenfabr. vorm. F. Bayer und Co., Elberfeld, 
Germany. Eng. Fat. 22,313, Oct. 3,1913. 

The diazo compounds of o-nitraniline or its homologuos 
or derivatives are combined with acetoaeotic-anilido-p- 
carboxylio acid. The products aro soluble in water and 
are particularly suitable for projiaring lakes, which aro 
pure greonish-yellow in colour, and vory fast to oil and 
to water. The aeetoacotie-aniUdo-p-carboxylic acid may bo 
obtained by heating an ester of p-aminobeuzoic acid with 
acetoaeetio eater and saponifying the resulting eater. 

*—-T* F. B. 


j Vat dyestuff*; Manufacture of -. 0. Imray, London. 

. Fr6m Farbworko vorm. Meist-or, Lucius, und Briining, 
Hdchst on Maine, Germany. Eng. Fat. 3682, Fob. 12, 
1914. Addition to Eng. Fat. 19,599, Aug. 27, 1912. 
Thic condensation products of halogon-quinonoa and 
arylaminos are treated with sulphur compounds other 
than those enumerated in Eng. Fats. 19,599 of 1912 and 
22,528 of 1913 (see Fr. J’at. 4-17,592 and Additions thereto, 
this .1., 191-3, 226; 1914, 247). Tho following may bo 
used for this purpose; IIvdrosulphitus, anhydridns of 
I thioearl>onic acid, thiosulphurie acid or thiosulphates, 
j sulphur alone or in presence of a substance capable of 
J combining with halogen or acid (other than sodium or other 

• metallic sulphide or sulphvdrato imdudod in Eng. Fat. 
19,599 of 1912), or a sulphur halide. A diluent may be used. 

, Homo of those substances give rise to products closely 
i resembling those previously described, whilst in other oases 
j diilcieut pioduels are formed. For example, the dyestuffs 

• obtained by the action of a thiosulphate or of Bulphur 
1 in presence of a substance capable of binding halogen or 
' acid, dye wool olive gro^, greyish-brown, greyish-blue, 

and brownish-black shades.---! 1 . E. B. 

Dyestuffs of the Quinoline Yellow series ; Manufacture of 
' halogc noted . O. Imray, l^ondon. From Farb- 

I werke vorm. Moistor, Lucius, und Briining, Doohst on 
i Maine, Gornmny. Eng. Fat. 8577, April 4, 1914. 

I Piithajju acid is com loused with a 7»-halogen-q uinaUlino 
| or a halogenatod quiualdine or a homologue thereof, which 
; contains a halogen or methyl group in tho o-position to the 
l nitrogen, and the substituted quinophthalones thus formed 
j are sulphouatcd. The products are faster to light than 
' Quinoline Yellow.—T. F. B. 

i Digmenls ; New cow/round [3 3' -dinitroAA'Miaminobenzo- 

\ phenonc] suitable for use in the manufacture of -. 

! J, Y. Johnson, London. From Badisoho Anilin und 
| Soda Fabrik, Ludwigslmfen on Rhino, Germany. Eng. 

Pat.. 8690 of 1914. date of appl.. Sept. 5, 1913. 
i 4.4D h :h u >ko hen zo hi bn on k is nitrated and the product 
is heated for 10 hours at 150°—160° C. with alcoholic 
i ammonia containing 10% NIIj ; after crystallisation from 
! m-eresol the product melts at 292° (J., and is considered 
to he 3.37linitro-4.4Hliaininob< nzophonono ; it differs 
; materially from tho product obtained by Gonsonno by 
i nitrating* diantiiiobenzophenoiie, which melts at 121° 0. 

If 10%, aqueous ammonia is used, tho diamino ooinpound 
I is obtained mixed with 3.3 / -diamino-4-ohloro-4-amino- 
ben/ophenone. T. F. B 

! .4 zo dyestuffs for wool; Manufuture of -. F. A. 

! Newton, London. From Farbenfabr. vorm. F. Bayer 
I und Go., Elbortclil, Germany. Eng. Fat. 14,700, 

[ June 25, 1913. 

! See Ger Fat. 269,213 of 1912 ; this J., 19J4, 247.—T. F. B. 

Sulphurised dyes and process of making same. II. lloimann. 
Dessau, Assignor to Aot.-Ges. f. Anilinfabr., Berlin. 

, U.N. Fats. 1,098,259 and 1,098,2(30, May 26, 1914. 

! Date of appl., Get. 16, 1912. 

^ See Fr. Fat. 454,782 of 1913 ; this J., 1913, 863. T. t. B. 

Sulphur dyes and ■jiroccss of making same.. H. Heimann 
and P. Virek, Dessau, Assignors to Aot.-Ges. f. Anilin¬ 
fabr., Berlin. U.S. Fat. 1,099,039, June 2, 1914. 
Date of appl., Feb. 26, 1913. 

See Fr. Fat. 154,782 of 1913 ; this J., 1913, 863—T. F. B. 

Azo dye; Jted -. 11. Jordan and W. Neolmoior, 

Leverkusen, Germany, Assignors to Synthetic Patents 
(Jo., Now York. U.S. Fat. 1,098,388, June 2, 1914. 
Date of appl., July 22, 1913. 

See Eng. Fat. 17,322 of 1912 ; this J., 1913, 802. —T. F. B. 

Azo dyestuffs; Yellow -. F. Volkmann, Leverkusen, 

Germany, Assignor to Synthetic Patents (Jo., New 
York. U.S. Fat. 1,098,600, June 2, 1914. Date of 
appl., Aug. 7, 1913. 

See Eng. Paw. 8415 of 1913 i this J., 1914, 414.—T- 





744 


[July 81, 1014 . 


Cl. V.—FIBRES; TEXTILES ; CELLULOSE; PAPER. 


Sulphide dyestuffs ; Fast yellow -. R. Herz, Frankfort, 

and W. Frohneberg, Fichenheim, Germany, Assignors 
to Cassella Color Co., Now York. U.S. Pat. 1.100.877, 
June 23,1014. Date of appl., Feb. 21, 1913. 

See Eng. Pats. 22,453 and 29,970 of 1912; this J., 1913, 
862. -T. F. B. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Cellulose ; Action of cuprammonium hydroxide on --. 

E. Connerade. Bull. Soc*. (/him. Belg., 1914, 28, 

176—186. 

A physico-chemical investigation of the action of 
cuprammonium hydroxide solution on cotton cellulose. 
From the rosults it is concluded that euprammonium 
solutions made at low temperatures contain a relatively 
large amount of the colloidal cuprammonium hydroxide 
and that the solubility of cellulose is proportional lo its 
concentration, the cupnc hydroxide as such playing a 
secondary jiart in the reaction. The solution of the cellulose 
apfiears to be brought about by the fixation of increasing 
amounts of colloidal cuprammonium hydroxide and water 
up to a limit of equilibrium between the liquid and solid 
phases ; the Btrongly hydrated colloidal complex also lixcH 
ammonia in proportion to its concentration, tending 
towards stabilisation of the solution. The coagulation of 
the complex in solution is reversible.—R. G. P. 

Cellulose ; Action of concentrated sulphuric acid on ——. 

S. Tschumanow. Kolloid-Zeits., 1914, 14, 321—322. 
Strips of filter-paper weighing respectively (1) 0083, 
(2) 0-1714, (3) 0-3296, (4) 0-654, (5) 1-264, and (6) 2-5913 
grms. were each left in contact with 100 c.c. of sulphuric 
acid of sp. gr. 1-84. After 24 hours there resulted: 
(1) a clear olive green liquid, (2) a clear dark greenish 
brown liquid, (3) to (6) dark-coloured liquids; 
after 3 days all the solutions were black. 50 c.c. of 
solution (6) was diluted with 2 litres of water, the 
precipitate washed free from Bulphuric acid, and dried 
at 100°—112“ 0.; it contained: C (.210, H 5-00,0 32-90%. 
After remaining for 24 years in a desiccator over sulphuric 
acid, solution (6) had set to a gelatinous mass. (See 
also Sabbatani, this J., 1914, 692.)— A. S. 

Nitrocellulose; Solubility of — in ethyl alcohol. H. 

Schwarz. Caoutchouc et Guttapercha, 1914, 11, 7964— 

7967, 8199—8200 and 8359—8360. 

From published data and his own experimental results, the 
author shows that the solubility of various kinds of nitro¬ 
cellulose is greatly influenced by the purity and mode of 
preparation of tho nitrocellulose and the purity of the 
solvent. In particular, while the solubility in boiling 
absolute alcohol was high, it rapidly decreased when 
water was present, becoming practically zero for 88% 
aloohol. Similar results were obtained with cold alcohol. 
Commercial alcohol gave somewhat higher results probably 
owing to the impurities present. Experiments are also 
described showing the influence of the time of nitration 
of the cellulose. The solubility first rises with increased 
time of nitration, then oscillates and finally falls.—11. E. P. 


Balsam fir has been found to be a fairly satisfactory 
substitute for spruce in the manufacture of mechanical 
pulp for news-paper, whilst jack-pine and hemlock yield 
j lower grade mechanical pulp suitable for cheap qualities. 

, Tests are being made with several other varieties of wood 
I available in large quantities in the Western States. The 
; inferior woods are preferably ground in admixture with 
j spruce ; fir wood tends lo give a free coarse pulp of inferior 
colour to that of spruce ; the yield per cord is less owing 
I to tho lower density of the wood. In the South, progress 
j has been made in the utilisation of lumber waste ; chiefly 
i from long-leaf pine, for the manufacture of a Kraft-cellulose 
j by the sulphate process. It is estimated that sufficient 
j of this waste is available for tho production of 10,000 tons 
of paper per day. There is also a large supply of stumps 
I of black gum wood (Nyssa sylmlim) which yields a short- 
I fibred pulp of the poplar class. Large amounts of Douglas 
fir are still untouched on the Pacific slope in the North. 
Of tile minor Bources of supply of paper-making material, 
i Bugar-oane refuse, previously shredded and largely freed 
from “ pith ” by tho Simmons process is considered the 
1 most promising. Fibrous waste from the Bisal plantations 
! of Yucatan is also available in substantial quantities and 
yields paper pulp of excellent quality. Cottonseed hull 
fibres and flax straw are capable of development in their 
respective classes. Corn (maize) stalks, saw grass, cotton 
i stalks and many other plantR are under investigation 
! but do not promise so well as the materials previously 
mentioned.—J. F. B. 


| Sulphite pulp ; Manufacture of -. A. D. J. Kuhn. 

Papierfab., 1914, 11, Fest-heft, 53—60. 

I The processes and apparatus employed for the treatment 
j and purification of sulphite pulp after it is discharged 
from the digesters are descriliea, with diagrams. Four 
| typioal modern systems arc illustrated. When the con¬ 
tents of the digester are discharged by blowing out under 
| pressure, the pulp should fall immediately into a chest 
| containing hot water in order to avoid coagulation of 
I resin ; it is washed repeatedly with hot water in tho 
S same chest, which is provided with a jierforatcd bottom. 

! In tho best system, the pulp is not subjected at this stage 
to the action of a centrifugal pump, which would tend to 
break up knots, etc., forming splintere ; it is preferably 
diluted largely with water and run from the chest over a 
channel containing traps for tho coarse underboiled lumps 
and through drum-screens which separate knots and 
, splinters. In this way the hardest portions are removed 
j before the pulp receives any mechanical treatment and 
the. stuff which passes on to the potchera or “ separators ” 
is sufficiently soft to break down completely with moderate 
agitation. The subsequent ojierations comprise screening 
through a drum of finer mesh, passago over sand-tables 
in a highly dilute form, removal of a portion of the water, 
straining through fine strainers and running off on a 
presse-pate or equivalent machine. The sand-tables must 
j not he so wide or to retard tho velocity of the stuff, and 
bends, which cause eddies, must bo avoided. The cleans- 
! ing of tho tables is facilitated by slanting the bottom 
I laterally. Tho cross-bars of the traps may be mounted 
! on hinges and swung up for cleaning tho table. Fine 
| strainers of all typos are employed ; the slits should be as 
1 narrow as possible and thoir capacity not over-taxed ; 
j continuous, regular work gives better results than inter- 
j mittent operation. Tho chemical purification is con- 
■ trolled by determinations of ash and acidity.—J. F. B. 


Paper pulp in the United States ; New sources of supply of 

raw material for -. V. E. Nunez. Papierfab., 1914, 

12, Fest-heft, 41—44. 

In 10 years, from 1900 to 1909, the consumption of pulp- 
wood in the United States increased by 100%, the increase 
in home-grown Bpruoe being 35% and in imported spruce 
162%. At present only one-third of tho pulp wood 
consumed in the United States is home-grown and the 
present supplies in that country will probably be exhausted 
in 30 years. On the other hand, much progress has been 
made in the utilisation of other species of wood, which 
have hitherto been considered inferior for pulp making. 


Soda cellulose mills; Soda recovery plant in -. H. 

Schrodor. Chem. App., 1914, 1, 161—168. 

A description of tho process and plant employod at a 
German esparto mill, producing 18 tons of cellulose per 
24 hours from 40 tons of grass, the consumption of soda 
(as Na,0) being 4-2 tons. The amount of waste lye 
(sp. gr. 1-051) from the digesters was 138,000 litres per 
day, giving, when mixed with wash waters. 220,000 litres 
of feed lye of Bp. gr. 1-032 for the evaporators. The strong 
waste lye from the digesters gave, per 100 o.c., 15 grms. of 
evaporation residue, having the composition: water, 
20*18ash, 25-17, combustible matter, 54-65%. The 
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diluted feod-lyo contained 5*06% of oombustiblo matter 
by weight. Calorimetric determinations showed a valuo 
of 2451 Cals, for the evaporation residue, the water being 
calculated as vapour ; this is equivalent to a calorific 
value of 4500 Cals, for the combustible matter present. 
The quantity of combustible matter in the lyos worked 
out at 11,455 kilos, per day, oqual to 7-1)8 kilos, per min. 
The lyes to bo ovaporatod were fed, at a temperature of 
70° 0., at tho rate of 157-75 kilos, of dilute foed-lye |>er 
min., to a triple-offoct vaouum evaporator and tho par¬ 
tially concentrated product was passod forward to a rotary 
plate-evaporator, whore it came in contact with the 
combustion gases from the incinerating furnace. Tho 
plate-ovaporator consisted of a number of metal platos 
or discs partially imraersod in the lye and partially 
ox posed to tho furnace gases ; thus a film of tho lye is 
picked up, evaporated and rouewod as tho discs revolve. 
The furnace consisted of two parts : a rotary kiln in 
which the evaporation was continued to the flaming 
point and a vertical finishing furnace in which the com¬ 
bustion of the coked ash was completed. The draught 
m tho latter was so regulated as to burn practically all tho 
carbon without fusing the ash. The total heat developed 
m tho furnace was calculated at 43,092 Cals, per min., . 
of which, assuming losses of 40%, 25,855 were available ! 
for evaporative work in tilt; rotary apparatus. At tho 
rate of 580 Cals, required to heat up to boiling point and 
evajKjrate 1 kilo, of water from tho thickened lye delivered 
from tho vacuum pan, it is calculated that ‘14-58 kilos, of 
water per min. were evaporated at the expense of the 
combustible matters of the lyos. Adding to this, 13-69 
kilos, jier min., as the weight of the residue of evaporation, 
157-75—58-27 -.99-48 kilos, per min. represents the 
quantity of water to be ovaporatod in the triple-ofToot 
vacuum plant. This evaporation, including heating up 
the feed-lye, was effected by a consumption of 20,613 Cals, 
per min., supplied in the form of cxhauBt steam at 106° C., 
and tho plant yielded 136-17 kilos, of hot distilhxl water 
por min. having a heat valuo above atmospheric tom- 
porature of 8119 Cals. Tho recovery of soda was at tho 
rale of 90%, oqual to 6840 kilos, of calcinod ash jior 24 
hours at a total cost, including all charges, of M. 305 
(about £15).—J. F. B. 

Paper pulp ; Tcrpenr by-impacts in the manufacture of -. , 

A. Lultringor. Papiorfab., 1914, 12, Fost-hoft, 6-1 67. j 
Tiik recovery of oil of turpentine and resin as by-products ; 
in the manufacture of wood pulp by alkaline digestion is j 
only profitable with timber rich in rosin. When chips 
of wood of tho ordinary size employed in pulp manufacture 
are steamed, the recovery of oil of turpentine is far from ! 
complete. In tho ordinary digostion process pine wood j 
yield* about 5 kilos, of crude oil of turjiontino per 1000 . 
kilos, of wood. When this is obtained by tho sulphate j 
process of digestion it is contaminated with dimethyl , 
sulphide and has a vory unpleasant odour. Tho methyl j 
sulphide disapiioars on ox j insure to the air but oil of 
turpentine is also lost; purification by distillation or by 
treatment with 50% sulphuric acid does not appear to 
he satisfactory in all cases. Stirring in sunlight with the 
addition of potassium chloride, also treatment with gaseous 
nitrogen oxides have been proposed. Dimethyl sulphide, 
when oxidised by nitric acid, yields a derivative of high 
boiling point, soluble in water and a solvent of nitro¬ 
cellulose. The non-volatilo resinous matter remaining in 
the lyes separates out as an oil at a certain sfcago in the 
concentration of the lyos ; it is a commercial article under i 
the name of “ liquid rosin.” Tho method of extracting ! 
the resins from the wood by volatile solvents before 
digestion does not appear to bo profitable. A summary 
of tho various patents for extracting tho resin by steam 
or alkaline solvents, with a view to combining the recovery 
of resin products and paj>er-pulp in one oyieration, is 
given. One of the most successful procossos, operated 
in Franco, consist* in collecting tho volatilo oils at an 
early stage of the digestion procoes and then subjecting 
the evaporated waste lyo, containing tho fixod rosin, to 
destructive distillation m closed retorts. It is necessary, 
however, to treat wood exceptionally rich in resin. 

—J. F. B. 


Paper; The compression and density of raw materials for 

the manufacture of -. C. Beadle and H. P. Stevens. 

Chem. Nows, 1914, 109, 302—301. 

The compression of fibrous raw materials for shipment is 
limited by three factors : cost of compression, offoct of tho 
compression on the subsequent manipulation of tho 
material and tho limit of ’* deadweight.” Deadweight 
corresponds to a density of 56 lb. per cl>. ft.—40 ob. ft. per 
ton, beyond which there is no object in reducing bulk lor 
sea-transport. A very high compression would bo detri¬ 
mental in the case of esparto, since it would break down 
the structure, creating difficulties in ojioning out and 
j cleaning the grass. In the case of cottonseed hull fibre, 
a high compression would have no ill-offocfc. Esparto 
bales bulk at tho rate of 120 cb. ft. per ton from ordinary 
presses and 90 cb. ft. from hydruuljo presses. Moist 
mechanical wood pulp avoragos 40 ob. ft., equivalent to 
80 oh. ft. on the dry weight. The highest compression 
for air-dry sulphito pulp is 50 cb. ft.; with ordinary 
pressure 65 cb. ft. por ton. Soda pulp is more bulky, 
showing 80 cb. ft. for kraft pulp. All the wood pulps 
show fairly wide variations corresponding to variations in 
the quality of the fibres. Hedychium coronarium ranges 
from 90 ob. ft. for a continuous light baling press down 
to 33 cb. ft. for the heaviest hydraulic packing. Tho best 
way is to pack by tho light continuous press as a pre¬ 
liminary operation and thon to compress two bales into 
one by the heavy hydraulic press. Wnon a bulky material 
has to bo compressed with moderate pressure, a higher 
| dry weight per cb. ft. can bo obtained by pressing in the 
moist state, because the fibres are more yielding than 
when dry. When heavier pressures are employod, how¬ 
ever, tho moisture in tho matorial maintains it in a swollen 
condition and causes it to resist oxtremo compression. 
Willi heavy pressing tho densest bales are obtained from 
air-drv material.—.). F. B. 

Paper-testing. Strength, bulk and handle. J. F. Briggs. 

Papierfab.. 1914, 12, Fest-hoft, 25—29. 

The term “ breaking length ” expresses tho conception of 
“ sjiocilio strength ” or strength-units per unit weight of 
paper. Applying the same principle to the bunting 
strain tost, which is more usually omployed in trade 
cirelos in England and America, the author proposes the 
ratio, hunting strain in lb.: demy weight in lb., as an 
expression of syiecifio strength of tho same order 
as tho derm an breaking length. {Similarly, “ bulk ” 
may be regarded as syiecifie thicknoss, i.e., thickness 
per unit weight of papor and is projiortional to specific 
volume. It is proposod to record 11 bulk ” in torms of 
tho ratio, thicknoss of 4 plies in 1 /1(KM) of an inch : demy 
weight in lb. It is argued that the commercial conception 
of “ handle,” originally a purely subjective impression, 
might bo recorded numerically as an additive combination 
of tho two factors sjiecilic strength and spocifio thicknoss, 
In judging writing pajiers and fine printings, a third 
footer comes in, viz. : “ smartness ” of appearance, which 
however, must remain subjective. Strength, bulk and 
“ smartness ” are tho primary factors which determino the 
quality of fine papers and indicate the quality of the 
materials and tho amount of technical skill omployed 
in tho manufacture. To a cortain extent these factors 
are mutually inimical and the values obtained are the 
result of a compromise. In order to obtain tho desired 
degree of “ smartness ” with jiapers of heavy substanco 
it. is frequently necessary to sacrifice ono or both of the 
factors which combine to create the impression of 
“ handle.” -J. F. B. 

Balsam fir as a pulp wood. Board of Trade J. f June 11, 
1914. IT.11.] 

Balsam fir, a tree which was considered of little value 
a few years ago, is now in demand for pulp wood on 
account of the expansion of the pulp industry and tho 
consequent rise in tho price of spruce. Balsam has also 
begun to take the place of spruce for rough lumber, laths, 
etc. Tho chief objection to the use of large amounts of 
balsam fir in mechanical pulp is that the “ pitch ” in the 
wood injures tho belts and cylinder faoee upon which the 
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pulp is rolled out.: this, however, is probably due to 
grinding balsam under conditions adapted to spruce. The 
acids used in the manufacture of chemical pulp dissolve 
the pitch and any amount- of balsam may he used, though 
it is Bttid that too much balsam m the pulp yields a paper 
lacking in strength. The balsam fir grows in northern 
New York and Maine, in many parts of New JlampHlnrc 
and Vermont, and in the swamps of Northern Michigan, 
Northern Wisconsin and Minnesota. Jl readily reafforests 
cut-over areas, and quickly attains a size suitable for pulp 
wood. 

Patents. 

Antiseptic treatment of woollen doth. 1). Humphreys, 
Stroud. Eng. Pat. 13,408. dune 10, IMS. 

The doth after being well washed is treated with a solution 
of about. 1% of phenol “or other coal tar derivative” 
at 100" to 120° K. (UK"—-111' (!.), squeezed between heavy 
rollers, dried at a gentle heat and then sprayed with thymol. 

j: ii. 

Silk ; Manufacture of -. E. Granger and A. Kommlcr, 

Berlin. Eng. Pat. 22111, dan. 27, 1014. Under lot. 
Conv., dan. 2H, 10ill. 

Raw' silk, silk waste and cocoons am picptimd for spinning 
into floss “ schniiiNi ” b\ treatment first with a hot 
(00" -70" C.), feebly alkaline solution (e.g , 0-25—0*4%*!,', 
sodium carbonate or 1°,,, borax solution) and then with 
a solution of tryptic ferments, such as pancreatic prepara¬ 
tions or a solution of papayolin, in presence of ammonium 
Nalts (0*5—1% NH 4 CJ) and 1 11°,, of a neutral electro¬ 

lyte such as sodium chloride. -I. F. 11. 

Flax and jute mistr ; Process fun r on vert fur/ - into soft, 

curled, i voolhf fHires. A. Seidel and d. (JeiHlierger. 
Ger. Pat. 273,881, Dee. 20, 1012 
Flax or jute waste is digested undei pressure for 3 1 

hours in a lye consisting of urine, sodium carbonate, 
Turkey red oil simp, and water. A. S. 

Plastic eomjutsition (from cellulast i sters | and prort ss for 
making the sami. W. A. Ileutt\, Now York. Eng 
Pat. 18,400, dune 10, 101 a. 

A cKlJ.in.ONK UBtor (nitrate or acetate) is incorporated with 
camphor and a <’onderisation product, of n kotonc and ft 
ihenol {e.g., dihydioxydiphenyldimet.liylinetham*. obtained 
rom acetone and phenol) with or w ithout tho use of other 
solid solvents such as camphor substitutes. (See also 
Eng. Pat. 18,822 of 1012; this.?., I Old, 007.)—d. B. 

Acetylcelluloses ; Manufacture of- - insolubb in acetic 

acid and chloroform. Knoll und Co. Ger. Pat. 273,706, 
April 20, 1011. 

Acetyiajelujlohks soluble in acetic acid and chloroform 
are left in contact- with suitable catalyzers, under such 
conditions that, hydrolysis l>v water is avoided, until they 
become insoluble. Other substances may be added to the 
acetylcellulose before the treatment. For example, 
a solution of acetylcellulose in glacial acetic acid is treated 
with sulphuric acid, sulpho-acctic acid, zinc chloride, or 
the like, until a solid product, insoluble in chloroform 
and acetic acid, is produced. Or. solid acetylcellulose, 
in a suitably subdivided form, may be left in contact w'ith 
benzene, a little sulpho-aeotic acid and a solvent for the 
latter, such as acotic anhydride or acid. The new' 
aootylcolluloses are soluble in formic acid, hydroxy-acids 
and their esters {e.g., tartaric acid esters), acid derivatives 
of hydroxy-acids and their esters ('■.{/., diacctyltartaric acid 
esters), acid derivatives of glycerol (aootins and chlor- 
hydrins), nitromethane, and acetylonototrachloride. They 
can l>o used for the preparation of artificial threads, films, 
celluloid, etc —A. S. 

Cellulose or substances containing cellulose; PrejHiration 
of solutions of —— in concentrated hydrochloric acid, 
capable of being precipitated by water , alcohol, or saline 
MUtlians. R. Willstafctor. Ger. Pat. 273,HOG, May 25, 
1913. 

Hydrochloric acid of a higher concentration than 30% 
is used for dissolving cellulose (see also this J., 1913, 822). 


! Tho solutions may bo used in tho production of artificial 
silk, films, etc.—A. 8. 

Cellulose; Installation for the manufacture of -- by the 

indirect boiling process. E. Mortorud. Ger. Pat. 
273,860, Aug. 13, 1913. 

A central heating installation is used, from which the 
requisite quantity of heat for effecting tho digestion is 
supplied to each of a number of digestors in turn.—A. 8. 

Nihoccllulosr solutions; Method of spinning - for 

the jrroduction of threads , artificial horsehair , films, or 
the like. E. Bcrl and M. Isler. Ger. Pat, 273,936, 
.Tune 17, 1913. 

Threads, films, or tho like of collodion, prepared in the 
usual way from nitrocellulose containing 20 -30% H a (), 
are coagulated by aqueous alcohol of 25- 50% (by vol.) 
concentration, at a temperature not exceeding the boiling 
point, of et-hei. -A. »S. 

Acidijlcelltilows ; Manufacture of objects ( threads ) of -. 

Knoll und Co. Ger Pal. 274,260, July 18, J912. 
Solutions of acidylccllulosc are precipitated by con¬ 
centrated saline solutions. For example, a solution of 
acetylcellulose m glacial acetic acid is squirted into a 
concentrated solution of sodium acetate.—A. S. 

Bleaching ligno-cellulose and pielo < cllulose ; Processes for 
— . ’ A. K. de Vains and J. F. T. Peterson, Paris. 
Eng. Pat. 19,099, Aug. 22. J913. Undei Jut. Conv., 
Aug. 28, 1912. 

See Fj. Pat, 449,497 of 1912 ; this J., 1913, 482.- T. F. B. 

Binding and nn/rregnoting materials made from wash 
sulphite Igc. E. Pollacsek, San BaTtolomeo, Italy. 
Eng. Pat, 20,460, Sept, 10, 1913. 

See Fr. Pat, 462,429 of 1913 ; this J., 1914, 248.—T. F. B. 

1 Cupyammonium solutions; Process of ]irod unity -. 

B. Borzykowski, Chailollcnbiirg, Germany. U.S. Pat. 

1,100,518, June 16, 1914. Date of appl., Nov. 18. 1912. 

’ See Eng. Pat. 24,996 of 1912 ; this J., 1913, 283.—T. F. Ik 

1 Cellulose from raw my Cable materials containing cellulose 

fibres; Manufacture oj -. L. Breeh ami E. 

Tyborowski, Warsaw, Russia. U.S. Pat. 1,100,519, 
June 16, 1914. Date of appl., April 17, 1911. 

! See Eng. Pat, 5552 of 1911 ; this J., 1912, 329.—T. F. B. 

1 Flexible and water jrroof material from paper sheets ; Manu¬ 
facture of -- . C. Magnasco, Genoa, Italy. U.S. Pat. 
1,101,029, June 23, 1914. Date of appl., Aug. 14, 1913. 
| See Eng. Pat, 18,836 of 1913 ; this J., 1914, 040.—T. F. B. 
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| Sorption | of acids by mud]; Kinetics of -. G. von 

Oeorgievicfl and A. Dietl. Z. pliysik. Chem., 1914, 87, 
j 669—691. 

i Acids are taken up more rapidly by wool the more con- 
i contratcd the solution, and the influence of concentration 
j oil the velocity of absorption varies for different acids in 
I the same way as the quantity x (see this J., 1914,251) being 
greatest in the case of the mineral acids whore x ha8 a 
j large value, and least in the case of the monobasic fatty 
acids. For gasos, which are taken up by oharcoal at a 
velocity practically independent of pressure, x is unity and 
the prooess is pure diffusion. Theso data support the yon 
Georgiovies' theory of sorption (loc. cit.) as a combination 
of diffusion (solution) and adsorption, the former pre¬ 
dominating whore .r. is low, the latter when it is high. 
In tho same group of acids the oooffioienta connecting 
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sorption with concentration follow the same ordor as those 
connecting diffusion with concentration, this arrangement 
being particularly marked in the ease of the fatty acids. 
The temperature-coefficient for the sorption velocity of 
acotie and of hydrochloric acids is about 1*5, indicating 
again that the process is one in which solution rather than 
cnemical action prevails, although the coefficient is 
distinctly higher than those usually found for rates of 
diffusion. On diluting an acid solution which is in 
equilibrium with wool, the new equilibrium point is 
attained almost instantaneously with acetic, oxalic, 
hydrochloric and sulphuric acids. The widely expressed 
opinion that adsorption (or sorption) itself is a very rapid 
process is erroneous. The velocity varies from ease to 
case, and in some instances equilibrium is only attained 
after weeks of contact.—W. H. P. 

Silk; The. weighting nf - with substitute* for tin. K. 

Stern. Z. angew. ('hem., 1914. 27, 357— 

This earths of monaxde sand, as well as titanium and 
zirconium compounds, have liecn studied with a \iew 
to their use in weighting silk, and it is concluded that, 
whilst these compounds could not. be used successfully by 
themselves as substitutes for tin salt, _vct when used in 
conjunction with tin, satisfactory results eould be obtained. 
The metallic compounds are not considered to be ideal 
substances for weighting : it is suggested that substances 
analogous in constitution to silk fibroin would be prefer¬ 
able. -T. F. B. 

Dyestuff and fibre ; ImIhU rom/Humds of -and their 
uppliaition in di/cunj. M. von lljinsky. Z. angew. 
Chen.., 1914. 27, 356-357. 

Kast dyeings can Is? produced with certain insoluble 
dyestuffs by immersing the fibre in an aqueous suspension 
of the dyestuff. For example, cotfon is dyed in ft fow 
minutes at the ordinary tonijM'iaturo by immersion ill a 
hath of acidified water containing 2% of lmianthrcno 
{Scarlet. (J. in suspension; when gum or other colloid is 
addod to the bath, only fooblo dyeings aro produced, and 
ihratn are not fast, to water. The process may be applied 
to the dyeing of artificial silk, and is also valuable for use 
with dyestuffs which do not readily give level shades. 
Similar adsorption compounds of dye and fibre, termed 
“ labile lakes, are formed when the fibre is immersed in an 
aqueous suspension of a mordant dyestuff in presence of a 
mordant; the mordant dyestuff can also be applied in 
this way to fibres already dyed with vat. dyestuffs. 
Brilliant. Alizarin Bed lakes are obtained bv this method 
on mercerised goods. The insoluble metalliccompounds 
of leueo-vat dyestuffs can be applied in a similar manner, 
from aqueous suspensions, giving dyeings which are 
fast to soaping and rubbing. The fibro may be intro¬ 
duced into a bath containing the unreduced dyestuff, 
a metallic (e.j/., magnesium) hydroxide, and hydrosulphite, 
or the leueo compound may be prepared first and tho 
metallic salt may bo precipitated and formod into a 
suspension.—T. B. 


Patents. 

Dyeing machine ; Piece -■. 11- Cochrane. juti., Paisley. 

Eng. Pat. 13,089, .Juno 13, 1913. 

This machine is provided with two receivers, one on oach 
Hide of the dye-box, and is equipped with winches and 
suitable driving gear, whoreby the cloth is carried from 
one receiver to the dye-box and from tho latter to tho 
other rocoivor, and vice, versa, the operation being continued 
until the required shade is obtained, somewhat after tho 
manner of the dye-jig.— >J. B. 

A niline. Black by oxidation in the air ; Dyeing fabrics and 

fibres with -. A. E. Vorgd, Vincennes, France. 

Eng. Pat. 18,246, Aug. 11, 1913. Addition to Eng. 
Pat. 15,668 of July 7, 1913 (this J., 1914, 418). 

The bath is made up of 45 grins, of anilino, 3 grms. of 
p-phonylenediamine, 35 grms. of hydrochloric acid of 
19® B4. (Bp. gr. MB*), 5 grms. of 90% formic acid, about 


12 grms. of copper salts comprising 0—9 grm. of sulphate 
and 12—3 grms. of acetate, 1—2 grms. of sodium meta- 
bisulphite and water to make up 1 litre. An ungroonable 
black iR said to result by leaving the pieces to oxidise in the 
air for 12 to 24 hours. If necessary the pieces are 
•“finished” by passing through a solution of anilino oil 
in water, preferably after chroming. (Reference is 
directed to Eng. Pat. 16,189 of 1907 ; this J,, 1908, 854 > 

~d. R 


Printing; . Colour 
Pat.. 


- N. W. Turkin, Moscow. 

23,129, March 7, 1913. 


Eng. 


Colour plates aro routed with tho preparation 

described in Eng. I’at. 57117 of 1013 (nor page 742), or tho 
blocks may tic tmill, up of bare consisting of tho mud 
projiaratioii. For printing tho plate* arc moistened with a 

liquid capahlo of dissolving tho composition.—J. B. 


Finishing, filling , loading and dressing textile goods. L. 
Uilinnh'ld, Vienna. Kng. Pat. 7.717. March 27, 1914. 
Under hit. (lonv., April 8, 1917. Addition to Kng. 
Pat. 25.2+5 of 1911, dated Nov. 12, 1910. (See this 
,1., 1912, 817, 787.) 

Thu goods aro treated with a viscose solution having a 
content of alkali hydroxide less than, but at least six- 
teiitiis of its content of cellulose or hydroeelluloso.—J. B. 


Stareh : Proems Jar utilising used - in laundries. M. 

Brauor. (ior. Pat. 277,711, Aug. 2, 1913. Addition 
to tier. Pat.. 292,501. 


To avoid tho uso of largo sol,fling vossols as doscribed in tho 
chief patont. tho waste water holding starch in suspension 
is intrislucod, togothor with clean wator, through pipes 
disposed side l>y side, into a rapidly rotating oentrifngo. 

- -A S. 


Ire ee,hairs |«n cnttim |; Proeess of producing ——. A. 
Winthor, A. i,. lawks, A. Zitsohor, F. Kunort, and K. 
Acker, Offimbaoh-on-Maine, Assignors to Uhem. Fabr. 
(Irioshoim-Kloktron, Frankfort-on-Maino, Germany. 
U.S. Pat. 1,099,108, dune 2, 1914. Date of appl., 
Oct. 10, 1913. 

See Kng. Pat. 17,279 of 1913 ; this J., 1914, 73.—T. F. B. 

piping process. d. A. Dominguez, Buenos Aires. U.S. 
'Put. 1,099,240, Juno 9, 1914. ])ato of appl., April 27, 
1912. 

See Addition of 1 loo. 13, 1911, to Fr, Pat, 437,020 of 1911 ; 
this d„ 1912, 037. -T. F. B. 


Tatilt fibres : Apparatus for treating - with, liquids and 

(fuses, d., T., and K. Brand wood, Bury. U.H. Pat. 
1,101,248, dune 2.7, 1914. Dato of appl., July 31, 1913. 
See Eng. Pat. 5280 of 1013 ; this J., 1914, 133.—T. F. B. 

Krsern effects on textile fibre; Production cf —E. 
Bentz, Monoliostor, Assignor to Bodischo Anilin und 
.Soda Fabrik, Ludwigshafon on Rhino, Oermany, 
U.S. Pat,. 1,098,140, May 26, 1914. Date of appl., 
May 20, 1911. 

See Eng. Pat. 10,389 of 1910 ; this.1., 1911, 889.—T. F. B. 

Cotton yarns and fabrics ; The finishing of -. L. 

Hormsdnrf and B. Tonlor, Chemnitz, Saxony. Eng. 
Pat. 21,940, Sopt. 29,1913. Under 1 nt. Conv., June 20, 
1913. 

See Kr. Pat. 403,073 of J913 ; this J., 1914, 248.—T. F. B. 

Coating flexible, objects of organic origin with metal. B. 
Ratn and 0. E. Schmidmer, Nuremberg, Germany. 
U.S. Pat. 1,099,934, June 16, 1914. Dato of appl., 
Oct. 10, 1912. 

•gas Eng. Tat. 23,959 of 1912 ; this J., 1913,664.—T. F. B. 
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VII.—ACIDS ; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Selenioua acid in sulphuric acid; Detection of minute 

quantities of -. E. Schmidt. Arch. Pharm., 1914, 

262, 161—166. 

A few mgrms. of codeine phosphate are dissolved in i 
10 c.o. of the sulphuric acid, when a distinot greon coloration j 
appears changing to deep blue-green in about 16 mins, j 
if selenioua acid do proaont. The colour can bo observed i 
with 1 part of selenioua aoid in 1,000,000 partB of sulphuric j 
acid.—F. Shdn. 


Nitrogen in Norwegian saltpetre [calcium nitrate |; Deter¬ 
mination of -. N. Busvold. Chem.-Zeit., 1914, 88, j 

799—800. j 

Lunge’s nitrometer method givos results accurate to 
within about +0*13% N, but it is advisablo to use an 
aqueous solution of phosphoric acid instead of water for j 
the dilution, so os to prevent the precipitation of calcium j 
sulphate and dissolve basic mercury sulphate. For ; 
greater accuracy Treadwell and Wegclin’s alkaline reduc- | 
tion method (Diss., Zurich, 1907) may bo usod, tho reduc¬ 
tion flask being connected with tho reflux condonser by 
moans of a long tube inclined upwards at an angle of 120 . 

In this flask are placed 8 grins, of powdered Dovarda’s 
alloy, 6 c.o. of alcohol, 60 c.o. of a solution of the salt- 
jjotro (26 grms. in 500 c.c.) 60 e.c. of water, and 60 e.c. of 
sodium hydroxide solution (sp. gr. 1*3). About 20 mins, 
after tho evolution of hydrogon has stopped, the contents 
of the flask are distilled to about 60 c.c., tho distillate 
being received in standard acid, and the apparatus finally 
Bwept out by a current of air. Parallel results should not i 
differ by moro than 0-06% N.—C. A. M. 


Ammonia, hydrocyanic acid, arul cyanogen ; Catalytic com¬ 
bustion of - to nitric oxide. W. Moldenhauor and 

O. Wohrhoim. Z. angew. Chem., 1914, 27, 334. 
Nitrogen combined with carbon (in cyanogon compounds) 
can bo converted into nitric oxide by catalytic com¬ 
bustion, tho carbon being at the same time oxidised to 
tho dioxida Bottor yields of nitric oxide are obtained j 
by combustion of cyanogen-nitrogen than from ammonia- 
nitrogen, whilst in tho former case tho condition of the 
catalyst and the time of contact of tho cyanogon compound 
with it are not of so much importance as in tho combustion 
of ammonia. Tho fact that good yields of nitric oxide 
can be obtained from cyanogon under conditions in 
which ammonia would bo converted only into froe nitrogen, 
indicates that tho sonsitivoness of tho combustion of 
ammonia is not so much duo to the decommit ion of 
nasoent nitric oxide as to the direct formation of free 
nitrogen.—T. F. B. 


Bromides ; Detection of -, in presence of thiocyanates and 

ferrocyanides. I. Guareschi. Z. anal. Chem., 1914, 58, 
490—496. 

The reaction previously described for tho detection of 
bromide (this J., 1913, 942) may also bo usod in detecting 
traces of bromide in presence of thiocyanate or ferro- 
oyanide ; in these oasos tho solid or its very concentrated 
solution is heated with cxcoas of 60% chromic acid solution 
to gentle boiling. The tost, is still effective if both chloride 
and iodide are also present. Bromine was in this way 
readily detected in mixtures of 0*6 grin, of silver thio¬ 
cyanate with 0*001 grm. of silver bromide and 0-5 gnn. of 
silver fcrrocyanide with 0-006 grm. of silver bromide. 
Traces of bromine were also recognised by the same 
method in Prussian blue and ultramarino. It is suggested 
that in the case of thiooyanates bromocyanogen is first 
produced and then decomposed in the following manner : 

6CNBr-f 12H t O=6CO.+6NH.+6HBr; 

6HBr4-2H,Cr0 4 =Cr t 0,-|-6H l 0+3Br l . 

—J. R. 


Borates. The system : BaO — B^O t —H t O at 30° C. U. 
Sborgi. Atti R. Aocad. dei Linoei, Roma, 1914, 28,1., 
630—534, 717—721, 864—867. 

By tho interaction of barium hydroxide and boric aoid 
in aqueous solution under varying conditions, products 
were obtained of the composition, BaOjBjO^HjO ; 
2BaO,3B,0„6H a 0 ; and BaO,3B a O„7H s O respectively 
and also one in which tho ratio BaO : B,0, was between 
1 : 3 and 2:3. These products, together with baryta and 
boric acid were usod in a study of the conditions of equili¬ 
brium of the system, BaO-BjOj-HjO, at 30° C. in the same 
manner as was described previously (this J., 1913, 230, 
666). Tho experimental results are tabulated and indicate 
that at 30° C. the only compounds formed are the triborate 
(BaO,3B,O.,xH a 0) and the motaborate (BaOjBjO^xH.O). 

—A. S. 

Lead in bismuth subnitraie ; Detection of -. G. Guerin. 

J. Pharm. Chim., 1914, 10, 22—23. 

Certain commercial samples of bismuth subnitrate when 
tested for lead by the raothod previously described (this J., 
1913, 1107) wore partially soluble in boiling 5% ammonium 
nitrate solution, and the filtrate then gave a yollow pre¬ 
cipitate with potassium chromate in tho absence of load. 
Lead chromate is soluble in sodium hydroxide solution, 
and is reureeipitatod by acetic acid, whereas a mixture 
of bismuth and lead chromates is ])artially soluble in tho 
alkali and on adding a slight excess of aootie acid to the 
filtrate only the load chromate is immediately ro-pro- 
cipitftted.—A. M. 

Iron and chromium nitrides. W. Moldenhauor and F. 

Groebo. Z. angew. Choin., 1914, 27,334. 

Finely divided iron, prepared by reduction of the oxide, 
coinbinos chemically with smau quantities of nitrogen 
on heating in presence of the gas for a short time. The 
amount of nitrogen combined between 460° and 860° C. 
is about 0-26%. When tho heating is prolonged at 
temperatures above 600°, the amount combined is muoh 
smaller. It is suggested that a saturated solid solution 
of nitride in iron is formed, and that tho dissociation- 
tension of the dissolved nitride increases with the time, 
os is known to be the case with chromium nitride. A 
chromium nitrido, OjN, has been obtained, together 
with CrN, by the action of nitrogon on chromium. It is 
soluble in dilute hydrochloric and sulphuric acids (CrN is 
only decomposed by concentrated sulphuric acid), and is 
converted into CrN by hoating strongly.—T. F. B. 

Tungsten ; Preparation and properties of some derivatives 

of pentavalent -. A. Fischer. Z. angew. Chem., 

1914, 27,336. 

The reduction of tungsten hexachloride in ethyl alco¬ 
holic solution by moans of aluminium, in prosenoo of a 
dehydruting agent, results in the production of a high 
yield, of tho green compound of pentavalent tungsten, 
WCl t (OC a H 6 ) 3 ; it is decomposed by water, and possesses 
strong reducing power, e.g., for indigo solution. An 
analogous compound, also with reducing properties, has 
beon prepared by replacing tho ethyl alcohol by methyl 
alcohol.—T. F. B. 

Explosive, substance containing arsenic. W. J. Muller. 

Z. angew. Chem., 1914, 27, 338. 

A black substanoo which oxploded on contact with a 
flame or when rubbed with a hard body, was found 
deposited on the iron in a lead-lined wrought-iron vessel 
which had oontainod strongly arsenious, 36% sulphuric 
acid, the lead having been oorroded in places. It con¬ 
tained iron, lead, and arsenic; the arsenic content was 
increased to 43% on washing with hydroohloric acid. 

—T. F. B. 

Radium emanation; Reduction of carbon monoxide by 

hydrogen under the influence of -. 0. Soheuer. 

Comptes rend., 1914, 158, 1887—1889. 

When purified radium emanation is introduced into a 
mixture of oarbon monoxide and hydrogen at the ordinary 
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temperature reduction takes place slowly with the 
proauction of water vapour, methane and a small pro¬ 
portion of other hydrocarbons.—F. Shdn. 

Sulphur chloride; Examination of -. F. Frank and 

E. Marckwald. Gummi-Zeit., 1914, £8, 1580—1581. 
The authors suggest that good samples of sulphur chloride 
should possess a sp. gr. (15° C.) of 1-080 to 1-690 (puro 
1-684). When 105 c.c. are distilled, using a standard 
flask and condcnsor (of which minute details are given), 
95 c.c. should distil within 4°, the first 5 c.c. being rejoctcd. 
The sample should contain at least 98-8% S 2 C1 2 
calculated on the basis of chlorine content determined 
by the following new method :—10—15 c.c. of nitric acid 
»{sp. gr. 1-5) (containing sufficient silver nitrate for the 
reaction) are introduced into a small pressure flask of 
100 c.c. capacity, having a stopper ground in and secured 
by a lever. 0-2 to 0-5 grm. of the sample are weighed 
i n a small woighing bottle which is then dropped into the 
flask. This is" shaken till all the sulphur chlorido has 
•disappeared, warmed for 20—30 mins, on the water- 
bath, cooled and opened. The precipitate and glass are 
collected by means of water, the precipitate dissolved 
by ammonia, rcprocipitated and weighed in a Gooch 
crucible. This process gives good results, higher than 
those obtained by the old method.—H. E. I*. 

Dieyandiamide; Technical method* of obtaining—— 
from calcium cyanamide. from the standpoint of chemical 
kinetics. G. Grubc and 1*. Nitsche. Z. angew Chom., 
1914, 27, 368 -378. 

The method described in a previous paper (this J., 1914, 
75) has been tested kinetically, and compared with the 
other technical methods for the preparation of dicyan- 
•diamido in which ammonia or solid zinc cyanamide are 
used as accelerators in solutions of cyanamide. The 
zinc cyanamide method is shown to bo mainlv a case 
•of heterogeneous catalysis, the reaction velocity being 
practically independent of the rate of stirring. The 
velocity increases more rapidly than the amount of 
•catalyst added. In the authors’ method of polymerising 
calcium oyanamido solutions the rate of formation of 
•dieyandiamide is increased by the presence of calcium 
chloride. A study of comparative yields shows that the 
new method is not inferior to the others as a technical 
process for tho manufacture of dieyandiamide.—W. H. P. 

Nitrogen; Absorption of - by calcium. R. Brandt. 

Z. angew. Chem., 1914, 27, 424. 

'Calcium, in pieces woighing 3 to 5 grms., is completely con¬ 
verted into Ca a N a on heating to 400° — 500° 0. in nitrogen. 
Tho pioocs retain their form. The velocity of the reaction 
increases from 300° to 440° C., then decreases and is 
zero at about 800° C., the melting point of calcium. 
Above this temperature, the velocity again rises to a 
considerable value.—A. T. L. 

Preparation of anthraquinone. Aniline Black , Indulines , 
etc.] Magnesium chloride. II. Its effect on the oxidising 
action of chlorates and nitrates. Hofmann and others. 
Bee IV. 

Pitchblende discovery in India. Morning Post, July 4, 
1914. [T.R.] 

Deposits of pitohblende have been discovered in a peg¬ 
matite to tho east of Banekhap, in tho Gaya district of 
Bihar. At present between 8 and 9 cwt. has been raised. 
Samples have been found to contain 83-39% of U B O fi , and 
U60 to 315 mgrms. of hydrated radium bromide per metric 
ton. 

Potash salts in Spain ; Discovery of -. Board of Trade 

J., July 9^ it914. [T.R.] 

Extensive deposits of potassium sulphate and oarbonate 
have been discovered near Cordona (40 miles north-west 
H»f Barcelona). The deposits are of great thickness and 
ibegin about 200 feet below the surface. 


Sodium nitrate, borax, and phosphate, in Chile. Oil, Paint, 
and Drug Rep., Juno 22, 1914. [T.R.] 

The production of Bodium nitrate in Chile during 1913 
was valued at nearly £22,000,000, and of borax at over 
£400,000. A large, rich deposit of phosphate has been 
found at the mouth of the Huasco River, about 100 miles 
north of Valparaiso. 

llussian chemical industry in 1913. Board of Trade J., 
June 11, 1914. [T.R.] 

The past two years have been favourable for the chemical 
industry of Russia. A number of works have had to 
increase their share capital, and in 1913 four new com¬ 
panies were formed with a total capital of £58,500; of 
this amount £50,000 is the capital oi a oompany for the 
manufacture of soap and stearinc. The production of 
sulphuric acid has increased particularly, following on an 
increased importation of pyrites from 104,400 tons in 1911 
to 142,400 tons in 1913. The imports of other raw 
materials used in the chemical trade likewise show an 
increase. The chemical market has remained firm, and, 
as the home industry has been unable to supply all the 
demand, there has been a large increase during the paBt 
two years in the imports of chemical and pharmaceutical 
products. 

Ammonium sulphate plant at Fushun, China. Board of 
Trade J., July 2, 1914. [T.R.] 

A Mono gas plant is being installed at the Fushun coal 
mines in Manchuria, with a view to supplying power for 
use in generating electricity. This plant has been specially 
designed for the recovery of sulphate of ammonia, Fushun 
coal being particularly suitablo for this purpose, and it 
is estimated that 250 tons of coal will bo gasified per day, 
and that there will be a daily yield of about 12 tons of 
sulphate. The present intention is to sell this sulphate in 
Japan or California. 

Patents. 

Persulphuric acid and its salts ; Manufacture of -. 

P. A. Newton, London. From Farbenfabr. vorm. 
F. Baver und Co., Elbcrfuld, Germany. Eng. Pat. 
24,931,” Nov. 1, 1913. 

See Ger. Pat. 271,642 of 1913 ; this J., 1914, 484. Alloys 
of tin with aluminium or of either or both of those metals 
with magnesium, zinc, cadmium, silicon, copper, man¬ 
ganese, etc., mav also be used as electrode material in 
producing persulphuric acid as well as persulphates. 

—T. F. B. 

Sodium carbonate crystals; Process for producing ——. 
M. Spazier, Los Angeles, Cal., U.S.A. Eng. Pat. 29,827, 
Dec. 27, 1913. 

Soda ash is agitated with cold water (e.g., 180 gallons 
to 600 lb. of ash), the solution exposed to the air, preferably 
for 70 hours, and the separated crystals drained. A dear 
granulated product is obtained.—F. Sodn. 

Cyanides ; Process for forming -. J. E, Bucher, 

Providence, K.I., U.S.A. Eng. Pat. 11,797, Feb. 24, 
1913. 

See U.S. Pat. 1,094,976 of 1914; this J., 1914, 892. 
The alkali carbonate may be replaced by an alkali or . 
alkaline earth metal or compound. If the metal is used, 
it may be brought into tho reaotion in the form of vapour. 

—T. F. B. 

Silicic acid ; Manufacture of chemically pure soluble -. 

Ges. fur Elektro-Osmose m. b. H., Frankfort on Maine, 
Germany. Eng. Pat. 9237, April 14, 1914. Under 
Int. Conv., April 14, 1913. 

An alkali silicate solution is subjected to the action of 
an electric current in the anode compartment of a 
diaphragm cell, the electrodes being perforated sheets 
lying close against the diaphragm wall, and the diaphragm 
itself ( e.g., of carborundum and corundum as described in 
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Fr. Pat. 426,072 of 1911; this J., 1911, 942) of such 
potential that only the alkali migrates through it. The 
silioio acid obtained is rendered free from other acids by 
anodio purification, preferably with a diaphragm of parch¬ 
ment paper; it is permanent when properly stored. 

—F. Sodn. 

Nitric acid ; Manufacture of -. C. Gasman, Bercham, 

Belgium. Eng. Pat. 11,296, Sept. 6, 1913. 
SEKFr. Pat. 457,800 of 1913 ; thisJ., 1913,1009.—T. F. B. 

Hydrochloric acid and potassium bisulphate from potassium 
chloride and sulphuric acid ; Process for the continuous 

production of dry -. T. Meyer, Offenbach, and 

A. Klages, Magdeburg, Germany. U.S. Pat. 1,099,451, 
June 9, 1914. Date of appl., Jan. 6, 1913. 

See Gor. Pat. 261,411 of 1911; this J., 1913, 820.—T.F.B. 

Ammonia; Manufacture of -. J. Y. Johnson, 

London. From Badischo Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 24,823, 
Oct. 31, 1913. 

See Fr. Pat. 466,303 of 1913 ; this J., 1914, 645.—T. F. B. 

Nitrate of ammonia ; Process for the manufacture, of - -. 

J. M. Herschell, London. From Wiilfing, Dahl und Co., 
Barmen, Germany. Eng. Pat. 26,233, Nov. 15, 1913. 
See Fr. Pat. 465,683 of 1913 ; this J., 1914, 644.—T. F. B. 

Fluoride of sodium and fluoride of aluminium ; Method of 

producing a double compound of -, with a simultaneous 

gaining of colloidal silicic, acid. A. Humann and E. 
Teislor, Dohna, Saxony. Eng. Pat. 12,626, May 30,1913. 
See Fr. Pat. 458,750 of 1913 ; thisJ., 1913,1067.—T. F.B. 

Aluminium acelafc compoumls ; Process for the manufacture 

of -. S. Sokal, London. From Kallc und Co., 

Akt.-Ges., Biebrich-on-Rhino, Germany. Eng. Pat. 
15,020, Juno 30,1913. 

See Gor. Pat. 272,516of 1912 ; thisJ., 1914,568.—T. F. B. 

Hydrosulphilc of sodium ; Process for manufacturing - 

based on the expansion of the liquefied sulphur dioxide. 
L. Desoamps, Lille, France. Eng. Pat. 19,404, Aug. 27, 
1913. Undor lnt. Conv., Aug. 27, 1912. 

See Fr. Pat. 459,144 of 1912 ; this J., 1913,1155.—T. F. B. 

Barytes; Method of separating - from ores. C. J. 

Greonstroet, WebBtor Groves, Mo. Reissue No. 13,735, 
May 26, 1914, of U.S. Pat. 1,069,545, Aug. 5, 1913. 
Date of appl., Jan. 15, 1914. 

See this J., 1913, 871.—T. F. B. 

Iron from liquids ; Process of eliminating -. H. Hackl 

and H. Bunzel, Heufold, Germany. U.S. Pat. 1,100,675, 
June 16, 1914. Date of appl., May 27, 1913. 

SeeFt. Pat. 459,576 of 1913 ; thisJ., 1913,1156.—T. F. B. 

Hydrogen peroxide ; Production of stable solutions of - 

containing caustic alkali. G. W. Johnson, London. 
From Deutsche Gold- und Silber-Schoide-Anst&lt, vorm. 
Rocssler, Frankfort-on-Maine, Gormany. Eng. Pat. 
13,751, June 13, 1913. 

See Fr. Pat. 460,959 of 1913; this J., 1914, 76.—T. F. B. 

Nitrous oxide; Process for the manufacture of -. C. 

Toriey, Brussels, and O. Matter, Troisdorf, Germany. 
U.8. Pat. 1,098,305, May 26, 1914. Date of appl., 
Oct. 21, 1913. 

Sn Eng. Pat. 11,828 of 1913 ; this J., 1913,867.—T. F. B. 

Nitrogen compounds; Process of making - O. 

Frank and 0. Fincke, Berlin. U.S. Pat. 1,101,424, 
June 23, 1914. Date of appl, Feb. 10, 1912. 

See Ft. Pat. 439,244 of 1912; this J. f 1912,738.—T. F. B. 


Graphites; Treatment of -. E. N. Laind, Paris. 

Eng. Pat. 5798, March 7, 1914. 

See Fr. Pat. 464,642 of 1913; this J., 1914, 550.—T. F. B. 

Hydrogen; Process for the preparation of - by auto- 

combustion. G. F. Jaubort, Paris. U.S. Pat. 1,099,446, 
Juno 9, 1914. Date of appl., March 1, 1912. 

See Fr. Pat. 438,021 of 1911; thisJ., 1912,536.—T. F. B. 

Metal adsorptions; Method for producing -. B. 

Schwerin, Assignor to Ges. f. Eloktro-Osmose m. b. H. r 
Frankfort-on-Maine, Germany. U.S. Pat. 1,098,176, 
May 26, 1914. Date of appl., Jan. 4, 1913. 

SeeG er. Pat. 252,372of 1912 ; thisJ., 1912,1201.—T.F.B. 


Yin.— GLASS; CERAMICS. 

Patents. 

Glass plates ; Process for making -. A. W. Mathys, 

London. From Bicheroux, Lam bot t o und Co., 
Ges. m. b. H., Herzogonrath, Germany. Eng. Pat. 9490, 
April 16, 1914. 

The chilled or irregular edges formod during flattening 
aro removed from the plate by a cutting device operating 
whilst tho plate is being rolled. —F. Sodn. 

Plate-glass ; Apparatus for the manufacture of raw -. 

M. Bicheroux, Assignor to Bicheroux, Lairibottc und 
Co., Gob. m. b. H., Herzogonrath, Germany. U.S. Pat. 
1,101,392, June 23, 1914. Date of appl., Jan. 20, 1914. 
See Eng. Pat. 9490 of 1914; preceding.—T. F. B. 

Fireproof materials from quartz and the like; Method of 

producing -. W. Boehm, Berlin. U.S. Pat. 

J ,099,113, Juno 2,1914. Date of appl., Oct. 30, 1913. 
See Fr. Pat. 463,147 of 1913 ; this J., 1914, 354.—T. F. B. 

Enamels ; Cloudening agent for producing cloudening effects 

in white - and jtroccss of producing the same. I. 

Kreidl, Vienna. U.S. Pat. 1,101,455, Juno 23, 1914. 
Date of appl., March 28, 1912. 

See Addition of June 6, 1912, to Fr. Pat. 429,665 of 1911 ; 
this J., 1912, 1181.—T. F. B. 


IX.—BUILDING MATERIALS. 

Navdho asphaUum. Rosenthal See IIa. 
Patents. 

Wood or cellulose ; Process for colouring, preserving, making 
fire-resistant, and increasing the mechanical strength. 

of materials composed chiefly of -. E. Trutzer. 

Ger. Pat. 273,481, Feb. 20, 1913. 

The materials are impregnated or coated with solutions of 
esters, ester-acids or salts of ester-acids of di- or trithio- 
carbonic acids, with or without admixture of other pre¬ 
serving or colouring matters.—A. S. 

Impregnating wood ; Process of -. M. Wassermann. 

Ger. Pat. 274,303, June 27, 1913. 

The wood is impregnated with a solution of cuprous 
oxide in ammonia and is then steamed. Solutions of 
higher copper content can be used than when the copper is 
employed in the form'of cupric oxide.—A. S. 

Mortar; Production of a hydraulic - free from efflores¬ 

cence , by the use of a barium salt. H. Becher. Ger. Pat. 
273,877, Oct. 29,1912. 

Lime is mixed with sand and barium fluoride and slaked 
hot. —A. 8. 
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Cement and the like from (he residues resulting from the 
burning of and extraction of gas from household and street 
refuse, sewage sludge , and ike like; Process for making 

-. J. Eisner, Berlin-Friedenau, Germany. Eng. 

Pat. 11,876, May 21, 1913. 

See Ft. Pat. 458,651 of 1913 ; this J., 1913,1158.—T. F. B. 

[Building] composition and process of manufacturing 
the same. A. C. de C&udcmberg, Nice, Franco. Eng. 
Pat. 27,128, Nor. 25, 1913. Under Int. Conv., Dec. 6, 
J912. 

See Fr. Pat. 451,648 of 1912 ; this J., 1913, 605. —T. F. B. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Platinum ; Assay of crude -. M. Schwittor. Eng. and 

Min. J., 1914, 97, 1249—1250. 

Twenty-fj vk grmB. of the nuggets are digested with 200 c.c. 
of aqua regia (1HNO, : 3HC1) on a water bath for ono hour, 
and then boiled gently for 2 hours. Tho solution is 
decanted and again boiled to dissolve any finely divided 
metal in suspension. Tho aqua regia treatment is ropoatod 
on the residue, and the mixture is diluted with water and 
allowed to settle overnight. The clear solutions are 
decanted, and tho last portion filtered, into a graduated 
1000 c.o. flask, the filter being washed till colourless. 
Osmiridium. —The residue from the acid treatment is scori- 
fiod with 10—15 grms. of test lead and enough litharge 
to fill tho scorificr. Tho button is cleaned with sb little 
hammering as possiblo and dissolved in nitric acid (1 :3). 
The solution containing load is filtored, tho filter washed 
froo from lead, and dried. The osmiridium is separated as 
completely as possible from the paper, the latter is burned 
and the ash addod to the metal, which is weighed. 
Platinum. —25 c.o. of the filtrate are evaporated to dryness, 
tho rosiduo heated for 1 hour, with occasional stirring, 
with 5 c.c. of hydrochloric acid (1 : 9), 20 c.c. of water, and 
8 grms. of ammonium chloride, allowed to stand overnight, 
the chloroplatinate filtered off, washed with 20% 
ammonium chloride and ignited, very gently at first, in 
an annealing cup. Tho metal contains most of tho iridium ; 
the quantity of the latter, if not more than 5%, can be 
judged with sufficient accuracy from tho oolour of tho 
chloroplatinate, 0-2% ]r sufficing to impart a decided rod 
tint. Gold. —Tho filtrate from tho platinum determination 
is treated with 5 grms. of ferrous sulphate, the gold filtered 
off and ignitod In an annoaling cup. Palladium. —The 
filtrate is treated with one-fifth ot its volume of hydrochloric 
acid, and precipitated with 10% potassium iodide solution, 
5 drops at a timo, till no further black precipitate (Pdl f ) 
forms. Tho liauor is boiled, cooled, and filtered, the 
precipitate wasned with dilute hydrochloric acid (1:4) 
until free from iron, ignited in porcelain in a muffle, then 
warmed with a few drops of formic acid to reduce any 
oxide, dried, and weighed. Rhodium. —The filtrate from 
the palladium is reduced, while hot, with zinc, and the 
metallic precipitate digested for 10 mins, with 25 c.c. of 
dilute nitric acid (1:3) on a water-bath ; the residue is 
ignited, reduced in hydrogen, and woighod as rhodium ; 
it contains the last traces of iridium.—W. R. S. 

Palladium , palladium alloys, and hydrogen. A. Sieverts. 

Z. angew. Chem., 1914, 27, 337—338. 

The isotherms and isobars of hydrogen absorption by 
palladium of various forms are similar, but the quantitative 
results vary greatly with the nature of the palladium. 
The absorption at atmospheric pressure increases with 
temperature between 100 6 and 140° C., then decreases 
gradually, and between 700° and the m. pt. (1550° C.) 
alters very little. At 1550° tho absorptive power of the 
molten metal is lower than that of the solid. At low 
pressures the hydrogen absorption varies with the souare 
root of the pressure. The dissociation oonstant of the 
dissolved hydrogen is a maximum at 137° C. and varies 
little between 300° and 800° C. The velocity of absorption 


of hydrogen by palladium wire increases rapidly with 
temperature; above 300° absorption is instantaneous, 
and at low temperatures it can fall to zero. Tho absorptive 
power of commercial palladium wire is in all casos 10 to 
20% lower than that of the pure wire; this is probably 
due to the presence of platinum and ruthenium, sinoe it u 
found that palladium-platinum alloys absorb less 
hydrogen at lower temperatures and higher oontents of 
platinum. On tho other hand, silver and gold (which do 
not dissolve hydrogen) increase tho absorptive power of 
palladium for hydrogen, with increasing amounts of 
metal, to a maximum ; further addition of silver or gold 
reduces the absorptive power; in this case, the hydrogen 
absorption rises with decreasing temperature.—T.F. B. 

[Quid and silver.] Precijntation from cyanide solutions. 

H. A. Megraw. Eng. and Min. J., 1914, 97, 1232—1238’ 
The solution to be precipitated should bo quite clear- 
Four precipitating agents are in uso ; tho clootric current- 
charcoal, aluminium, and zinc. Electrolysis was employed 
in South Africa for sovoral yoara. Iron anodes and lead 
cathodes were usod, the deposited metal being stripped 
off the latter from timo to time. By using relatively high 
current density tho metal is precipitated as a sludge 
or slime which can be wiped from the cathode. Electrolysis 
regenerates an appreciable amount of cyanide, but tho 
precipitate is hard to melt and contains all the motals taken 
up by tho cyanide liquor. Tho use of charcoal is restricted. 
Tliat made from soft wood is most efficient ; 100 lb. of 
charcoal, twice rc-burnod, will carry 30—40 ozs. of metal, 
and the bbIi is easily melted into bullion. The action of 
charcoal is probably due to ocoludod gases (this J., 1913 , 
1014). Aluminium has been introduced recently in severs! 
mills (this J., 1913, 660). It does not combine with the 
cyanide as does zinc, and thus regenerates a certain 
quantity of the salt. Zinc is tho most generally used 
precipitant, either in the form of shavings, or better, of 
dust (this J., 1914, 263). A slight excess of cyanide most 
be present to prevent precipitation of zinc hydroxide. 
In evaniding old amalgamation tailings, mercuiy is 
dissolved to a largo extent and almost entirely precipitated 
by zino ; it may be recovered by retorting the precipitate. 
Zinc-shavings are usually screened in recovering the 
values, so as to remove tho coarsor metal which is returned 
to the precipitation boxes. The finer portion (66- to 
80-mesh) is generally treated with acid, the residue con¬ 
stituting high-grade material which is added to tho undar- 
size from the finer screens. Zinc-dust precipitate only 
requires filter-pressing before melting down (this J., 
1914, 423).—W. R. S. 

Copper ; Oxidation and reduction of -. J. Joann*. 

Comptes rend., 1914, 158 , 1801—1804. 

The velocity of reduction ot coppor oxide by hydrogen m 
practically constant over a considerable range of pressure; 
that of tho oxidation of copper by oxygen diminishes 
rapidly from the beginning of tho reaction. The 
diminution is not caused by tho fall in pressure but by 
the layor of solid oxide which interferes with further 
reaction.—W. H. P. 


Metals; Colouring -■. IV. Colouring copper greg- 

black with permanganate solution. E. (iros chuff. 
Deutsche Meehan.-Zeit., 1913, 233—239. Chem. Zenfcr., 
1914, 1, 2123—2124. (See also this J., 1910, 1312; 
1913, 538.) 

Copper andheavily oopper-plated articles can be coloured 
grey-black by treatment for 10—15 mins, at 100° C. in a 
solution of 12 grms. CuSO^SHjO and 1-5 grms. KMn0 4 
in 100 c.c. H a O. Passive copper and copper which has 
been treated with boiling sodium hydroxide solution 
cannot be coloured in this way. Red brass castings and 
tombac may be coloured in a somewhat similar way. 
Brass is coloured grey-black but the coating does not 
adhere well. Zinc becomes covered with a firmly adherent 
shiny block coating. Tin, aluminium, lead, and tin- and 
aluminium-bronzes are not coloured satisfactorily.—A. & 

d 2 . 




752 


Cl. X.—-METALS; METALLURGY, INCLUDING ELECTRO-METALLURGY. 


[July 81, 1914. 


Copper and copper alloys ; Colouring - brown by copper 

sulphate solutions. E. Groschuff. Das Metall, 1914, 
37—38. Chom. Zenfcr., 1914, 1, 2124. 

Metallic copper when treated with a boiling solution of 
12 grms. Cu»S 0 4 ,5H 2 0 in 100 c.c. H 2 0, becomes covered 
with a dull violet grey coating consisting of a layer of 
brown cuprous oxide and a superimposed deposit of a 
greenish basic coppor salt. This greenish deposit may be 
masked by coating with Japan lac, grossing with vaseline, 
wax, etc., and a fine reddish brown to chocolate brown 
colour is thus obtained. The oop]>er surfaco must be 
free from traces of fat or oxido. The colour may be 
modified by varying the duration of immersion in the 
solution and by suitable after-treatment (see also preceding 
abstract). A thicker, more yellowish brown colour, 
without any dull bluish tingo, is obtained if potassium or 
sodium chlorate; be added to the solution. Copper alloys, 
such us tombac, red brass, brass, and aluminium-bronze, 
may be coloured in a similar manner. -A dull copper-rod to 
reddish brown colour is obtained on tin-bronze. .Soft Holder 
is not coloured and does not interfere with the colouring 
of copper soldered therewith.—A. S. 

Reduction by hydrogen of copper and nickel oxides in 
presence of a dehydrating agent. E. Bcrgor. ('omptes 
rend., 1914, 158,'1798—1801. 

The reduction of coppor and nickel oxides is greatly 
accelerated when a dehydrating agent (anhydrous baryta) 
is present to absorb the water as it is produced. The 
velocity curve for oopper oxido at 100° C. shows first 
an irregular delay before the reaction begins and then 
a steady reduction to the metal without any sign of an 
intermediate stage. The curves for nickel oxido at 182° C. 
and 209° C. both indicate the existence of NLO.—W. H. P. 

Copper and nickel; Hardness and modulus of elasticity of 

isomorphous mixtures of -. N. Kurnakow and J. 

Rapko. J. ltusa. Phys.-Chom. GeB., 1914, 46, 380—394. 
Z. anorg. Chom., 1914, 87, 209—282. 

The hardness of Cu-Ni-alloys, a continuous series of solid 
solutions, was determined by the Brinell method, using 
a ball of 9-52 mm. diam. and a load of 485 kilos. The 
modulus of elasticity was determined by Lermantow’s 
method (ChowlBon, Ijehrbuoh der Physik, I., 703). Tho 
results wore as follows :— 


| Brass foundries; Application of producer gas to - . E. F. 

! Bulmahn. Trans. Amer. Inst. Metals, 1914,7,288—316. 

. The use of producer gas for melting brass, for drying oores, 

, and for power purposes in tho brass foundry is advocated. 

J It is essential that the gas be free from tar. At the 
| Langsenkamp-Wheeler Brass Works, Indiania, an 
installation of four Wostinghouse double-zone suction 
j producers, each having a capacity of 500 lb. of coal por hour, 
j has been in operation for 4 years with satisfactory results. 

| In the double-zone producer, the raw fuol (bituminous 
j coal) is carbonised in tho upper section and tho residual 
! incandescent coke converted into gas in the lower section. 

! The gas is drawn off between the two sections and serves 
i to generate steam in a vaporisor arranged around the top 
j of the lower section : it is free from tar and is ready for 
l use after passing through a wet coke scrubber and a dry 
I scrubber. The gas has a calorific value of 
, 110—115 B.Th.U. per cb. ft. and in order to obtain 
the required temj>erature in tho furnace (viz., 
2500 J —2600° F., 1370 —1430° 0.), both the gas and 
i air are prehoated by tho waste gases from tho furnace. 

1 Curves are given showing the relative cost of producer 
j gas compared with ordinary lighting gas and with oil 
; fuel. In melting red brass with producor gas the loss of 
! metal was reduced to 0*75—1%.—A. fc>. 

! Alloys ; Electrolytic sefKiration of - and their metallo - 

| graphic and mechanical investigation. III. Attempts to 
produce zirconium-, aluminium-, antimony- and chromium - 
' bronzes. R. Kremaun, J. Lorbor, and R. Maas. 
Monatsh. Chcm., 1914, 85, 581—601. 

! Attempts to deposit zirconium olectrolyticalty either 
1 alone or alloyed with mercury or coppor were unsuccessful. 

| From a batli containing zirconium oxychloride (with 1% 
of iron as impurity) and oopper sulphate an alloy was 
obtained which left a residue insoluble in nitric acid, but 
this proved to be iron in a very resistant (passive) condition. 
Similar rosults were obtained with aluminium, the deposited 
copper containing a rather largo y>ercontago of cuprous 
oxiae as well as a trace of iron. When purified aluminium 
sulphate was used no iron separated. Antimony-bronzes 
wore obtained from baths containing tartar emetic. They 
differed considerably in character from the corresponding 
tin-bronzes, showing u much smaller tendenoy to form 
solid solutions. The photomicrographs showed quite 


Nl,% . 

Hardness, kilos, per sq. mm. 
Modulus of elasticity, kilos, per 
sq. mm. 


0 1 

10 

so 1 

30 

39 7 

4:V6 

500 

720 

80 

89-4 

100 

32 4 j 

43-8 

54 L ! 

00-1 | 

72) 

81-3 

77-3 

65-2 

71-8 

62-3 

62 8 

' 11,110 

11,948 j 

12,590 j 

13,492 j 

14,509 

14,855 

16,710 

17,150 

18,849 j 

18,182 

20,100 


It may be deduced from tho relaxation theory of Clerk- I 
Maxwell that tho hardness of a solid is proportional to tho j 
product of the modulus of elasticity and the time of j 
relaxation (time required for equalisation of internal I 
strains), and hence that an inorease of hardness may be j 
due to an increase of the modulus of elasticity, or of the | 
time of relaxation, or of both. In the case of Cu-Ni- j 
alloys the increased hardness must bo due to inorease in the ; 
time of relaxation, for the modulus of elasticity can be | 
calculated from the values for the component metals, 
whereas the curve representing the hardness passes through 
a maximum. In the case of brass, bronze, steel and other 
oopper and iron alloys also, increased hardness is due to 
increase in the time of relaxation. Hardened steel, for 
instanco, has a lower modulus of elasticity than soft 
iron. A substance is more brittle tho greater its time of 
relaxation. It is suggested that manganeso-niokel- and 
othor special steels may belong to the olass of alloys in 
which increased hardness is due to inorease in the modulus 
of elasticity. Alloys belonging to this class are of groat 
praotic&l importance because increased hardness is not 
aooomnaniea by any considerable increase of brittleness. 

In tne preparation of the oopper-niokel alloys it was 
found necessary to add a quantity of manganese equal 
tp 1*6—1*8% of the weight of the nickel in order to obtain 
alloys in whioh no cracks were developed on rolling.—A. S, 


distinctly tho existence of two constituents. Metal 
containing 2-22% Or and 2-2% 0 was obtained from a 
bath containing copper and chromium salts ; jxvssibly the 
chromium was present as hydroxide.—W. H. P. 

Zinc blende and lead sulphide ,; Rate of solution of - 

in dilute sulphuric acid. F. Rosenkranzer. Z. anorg. 
Chem., 1914, 87, 319—334. 

Weighed quantities, usually 10 grms., of powdered 
mineral, in grades composed of particles of M3, 0*90 and 
0-75 mm. diam. respectively were agitated at constant 
temperature in a stoppered bottle containing a known 
volume of dilute sulphurio acid (1*25,0*125 or 0*0126%) and 
practically no air. The small amount of hydrogen 
sulphide formed was measured at suitable intervals by the 
methylene blue oolorimetrio method (this J., 1914, 352). 
Tho amounts obtained were seldom more, than a few 
mgrms., but the results showed clearly that the amount of 
hydrogen sulphide formed depended upon the time of 
reaction, the concentration of the aoid, the area of the 
partioles of mineral, and the actual quantity of mineral 
present, and was independent of the amount of agitation. 
Four different types of blende and one of galena were used, 
and although each mineral had its own rate of solution 
the temperature coefficient of the reaction was the same for 
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all. In heterogeneous reactions the determining factor is 
usually diffusion, tho velocity being primarily determined 
by the diffusion coefficient of the soluble roagent. In the 
present case, however, the diffusion appears to be much 
more rapid than the preliminary reaction at the surface 
which therefore determines tho velocity of tho whole 
process.—W. H. P. 

Metals ; Velocity of solution of - in acids. I. Zinc. 

M. Gentucrszwer and J. SachB. Z. physik. Chera., 1914, 

87, 692—762. 

Zinc which has been previously corroded so as to expose its 
structure dissolves in acids more readily than tho polished 
metal and hence tho rate of solution of polished zinc 
increases steadily from the time of immersion up to a 
maximum. If a piece of metal which has been treated 
with 2 N hydrochloric acid until this maximum is reached, 
is then immersed in fresh acid the velooity falls steadily, 
the process of solution following tho law of Boguski 
(i.e. the velocity of reaction is proportional to the 
surface exposed and also to the concentration of the 
acid). Sulphuric acid dissolves zinc more slowly than 
hydrochloric acid when the solutions compared have the 
same hydrogen-ion concentration, suggestive of a specific 
action of the anion of tho acid upon tho metal. Zinc 
plates prepared from the same casting dissolve with 
different velocities owing to differences in crystal habit. 
Tf tho zinc is rubbed with emery paper before immersion 
in the acid its rate of solution is much greater than when 
it is polished with sand or filed. Treatment with emery 
also eliminates tho “ induction period ” and tho maximum 
velocity is attained at once. The liner the grain of the 
emery tho more active the plate becomes. Another 
method of “ activating ” the metal is to treat it with 
iodine solution. The “ black precipitate ” which is 
formed on the surface of metallic zinc during its solution 
in acid accelerates the process of solution ; when it is 


to raako active again than fresh metal. Rapidly cooled 
zinc has a longer “ period of induction ” than the slowly 
cooled metal, but after etching its surface it dissolve* 
with the Bame velocity. The period of induction of Blowly 
cooled metal is increased by heating at 400° C. for some 
time. The authors explain the phenomena observed 
on the assumption that ordinary chemically pure zino 
is in the passive state and that the increase in the rate of 
solution is caused by aotivation of the metal. They also 
elaborate a general theory of passivity, based on the 
conception of the Helmholtz double layer, and including 
explanations of tho influence of foreign metals and of 
mechanical and chemical treatment of tho surface on 
solubility, the period of induction, the periodic fluctuations 
which often occur in the rate of solution* the passivifying 
of metals by oxidising agents and by polarisation, the 
corrosion of iron and othor metals, the activation of 
metals by hydrogen, tho specific influonco of different 
electrolytes, and overvoltage.—W. H. P. 

High temperatures ; Special methods for the production of 

-and the behaviour of certain metals , oxides and 

carbides. E. Tiedo and E. Birnbrauer. Z. anorg. 
Chem., 1914, 87, 129—168. 

The furnaces used in the work were the cathode ray 
furnace previously described and illustrated (this J., 
1913, 796) and a modification of the Fischer and Tiode 
furnace (this J., 1911, 963) as illustrated in the figure. 

! Tho heating element was a carbon boat held between 
! the copper electrodes. Tungsten was so reactive at high 
temperatures that it could not often bo used. The 
l apparatus was first exhausted as far as possible by a 
j Gaede oil pump connected with A and then a high 
' vacuum was produced by a Gaedo mercury pump con- 
| nccted with B. The very high vacuum was maintained 
by tho use of rubber rmgB between tho glass and the 
I metal which are cooled by means of mercury (repre- 



removed the velocity di min ishes considerably. When sented by dot* in the figure). The temperatures were 

zinc whioh has been made motive is allowed to stand in the usually measured by means of the Holborn-Kuribaum 

air it lose* some of it* activity; in distilled water the optical pyrometer, and are therefore only approximate 

activity is retained for a long*time. Metal which has once above 2000° C. The results obtained with the various 

been active and allowed to become passive is mote difficult metals, oxides, etc., investigated are summarised in the 
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following tables. The point at which evaporation com¬ 
menced was determined by the appearance of a sublimate 
on the glass bulb. 


exclusion of air. (In presence of manganese a somewhat 
modified treatment is neoeasary at this stage, the iron is 
removed by extraction with ether from hydrochloric acid 


Oxide. j 

1 

Temperature of ! 
volatilisation. 1 

Melting point, j 

Colour of molt 
and sublimute. 

Furnace used. 

Remarks. 

BeO i 

| 

about 2400° 

white like por- 

Cathode ray 

Evaporated just before melting. 


I 





MgO 

about 2000° , 

did not melt 


Both furnaces 

Dissociated into its elements. 

fat) 

1 ADO" 

do. 


Cathode ray 


Al,Oj 

1750" 1 

18U(>° 

colourless,glassy | 

(to. 

Tendency for inclt to crystallise. 

U.O, 

2000° 

about. 2000° 

clear yellow melt 

do. 

Dissociated forming lower oxide, 

ZrO. 


2430° 

white opaque 

do. 

Evaporated just before melting and dis- 






sociatcd into its elements. 

SnO, 


did not melt 


do. 

Dissociated forming lower oxide. 

SnO 

rod heat 

do. 

black sublimate 

do. 

— 

CeO, 

1875° 

do. 

transparent sub- 

do. 





limate in 






crucible 



ThO tf 

about 2000 s 

2000" 

white opaque 

do. 

— — 




sublimate 



V,<>. 

did not. evaporate ; 

did not melt 

— 

do. 

Dissociated probably to VO,. 

v,<>, 

red heat 

do. 

blue-black sub- 

do. 

-- 




limate 



TiijO, 

dill not evaporate 1 

do. 

— 

do. 


MnO 

. 

1650° 

black 

do. 

Melt ery-taliised. 


Temperature 1 


Temperature 

- j 

r - ‘ - 

Charge of 

at which 

Melting 

of visible 

Furnace 

Remarks. 

furuurc. 

volatilisation 

point. 

ebullition. 

used. 



commenced. 




i; 

(topper 

my 

1085° 

2000® 

Resistance 


In a carbon boat. 

Silver 

my 

068° 

1950“ 

do. 

do. 

Cold 

070“ 

JOflO® 

2100° 

do. 

do. 

Boron 

— 

2200® 

— 

Cathode ray 

) Impurities distilhd out of the el* ment 

Silicon 

1350® 

1350° 

— 

do. 

> hefore molting point determined. 

Tin 

880“ 

— 

— 

Resistance 

In carbon boat. 

Tantalum 

2200° 

2475® 


do. 

Metal itself used as heating element. 

Chromium 

— 

1120® 


Cathode ray 

Pnrilled like B and Si. 

Tungsten 

2390® 

— 


Resistance 1 

Metal itself used ns heating element 

Manganese 

— 

1 200° 

— 

do 

In a magnesia boat placed inside tho 



1 


_! 

carbon one. 


In resistance furnace. 


Oxldo 

Temperature 
of reduction 
by carbon. 

Remarks. 

BfO 

24(H)® 

Carbide volatilised. 

Mgo ; 


Oxide dissociated into elements, the 
metal being highly pyrophoric. 

Ca(> : 

1540° 

Carbide dissociated at 8(H)®. 

Al.O. 

18(H)® 

Carbide volatilised. 

»,<). 

24(H)” 

Carbide sublimed in metallic fibres. 

MnO 

11(H)® 

Carbide dissociated at 1550". 

HO, 

lflOO® 

Carbide volatilised. 


y.B .—Of the resulting carbides, that of calcium dissociated at 
800° C. in either furnace; Sid volatilised at 105U°C. in tho 
resistance furnae. 1 , being dissociated into its elements; UC* melted 
at 2200° in the resistance furnace, and at 2260" C. in the cathode 
ray furnace, yielding a white, metnllic, pyrophoric melt. 

—W. H. P. 


Cerium-iron alloys; Analysis of jyyrophoric -. H. 

Arnold. Z. anal. Chem., 1914,'58, 496—503. 

The alloy (0-5 to 1 grm.) is covered with water and dis¬ 
solved in bromohydrochlorio acid. If antimony is present 
potassium chloride (0-5 grm.) must bo addod before 
eliminating the Bilica and tho temperature during this 
process must be carefully regulated. After eliminating 
the silica tartaric acid (3 to 5 grms.) is added and the 
solution poured into concentrated ammonia (50 c.o.). 
Ammonium sulphide solution (15 to 30 o.o.) is gradually 
added at about 60° C., with vigorous stirring. The pre- 
oipitate of sulphides of iron, copper and sine (aluminium 
remains in solution) is kept on the water-bath for about 
2 hours with stirring, then filtered off and washed five or 
six times with warm water containing a little ammonia, 
ammonium sulphide and ammonium tartrate, with 


solution as described in this J., 1892, 940, and the other 
metals are separated by known methods.) The ignited 
precipitate (treatment with nitric acid is necessary when 
zinc is present) is dissolved in hydrochloric acid ; tho copper 
is precipitated and determined in 4% acid solution with 
hydrogen sulphide and the iron with ammonia. If, how- 
ovor, iron only is to be determined the sulphide precipitate 
is dissolved forthwith in hydrochloric acid with the 
addition of a little potassium chlorate, and a volumetric 
method applied. For determining cerium the filtrate 
from the sulphide precipitate is kept on the water-bath for 
two hours, evaporated to small bulk, treated for one hour 
on the sand-bath in a round-bottomed Jena flask with 
concentrated hydrochloric aoid (10 c.c.) and potassium 
chlorate (2 grms.) in order to destroy tho tartaric aoid, 
ovaporatod to dryness, and the residue heated for half-an- 
hour with concentrated hydrochloric acid (10 c.o.) and 
jiotassium chlorate (1 grm.). From the dilute aoid solution 
of tho residue the cerium is then precipitated in tho 
usual way by oxalic aoid. The oxalate precipitate may, 
if necessary, be freed from antimony and aluminium 
by successive treatment with hydrogen sulphide and 
ammonia, the oxalic acid being first destroyed by the action 
of nitric acid.—J. R. 

Tungsten in Bolivia. G. W. Wepfer. Eng. and Min. J., 
1914, 97, 1251—1252. 

There are known at present approximately 00 deposits 
of tungsten ores, the most important of which are situated 
in the departments of La Paz and Potosi. Exports were 
estimated at $89,932 (about £18,480) in 1911, and $114,847 
(about £23,600) in 1912. The crushed ore is oonoentrated 
on tables. Wolfram conoentrates containing tin are 
oaloined and subjected to magnetio separation. Some¬ 
times silver occurs in the tungsten or tin ores.—W. R. S. 
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■Thermoelectric method for determining the purity of platinum 
ware. Burgess and Sale. See XXIII. 

Patents. 

Allow s : Manufacture of - especially from metals of 

widely different melting points. A. Mauser. Ger. Pat. 
274,137, Jan. 15, 1913. 

The metal or metals of lower melting point aro melted, 
and those of higher melting point, in the form of powder, 
arc injected under prossure, by a blast or the like, below 
the surface of the molten motal. In this way lead can be 
alloyed with up to 30% W, and lead, tin, zinc, and other 
alloys, not hitherto obtainable, can be prepared.—A. S. 

Blast-furnace far the smelling of iron and other ores. T. B. 
Rogerson, Tollcross, Assignor to The Clyde Furnace C'o. 
(" B ”), Ltd., Glasgow. U.S. Pat. 1,069,606, Juno 9, 
1914. Bate of appl., Doc. 4, 1912. 

«KE Eng. Pat. 10,399 of 1912 ; this.l., 1913,607.—T. P. B. 

Tool-steel; High-speed -. R. Becker, Crcfold, Germany. 

U.S. Pats. 1,090,531 and 1,099,532, June 9, 1914. 
Bate of appl., Oct. 7, 1913. 

See Eng. Pat. 27,838 of 1912; this J„ 1913,430.—T. F. B. 

Metals: Decartmrising -. J. E. Bucher, Providenoe, 

K.I., U.S.A. Eng. Pat. 4667, Feb. 24, 1913. 
SEKFr. Pat. 459,853 of 1913 ; this.J., 1913,1159.—T. F. B. 


Furnace [open-hearth], F. Siemens, Berlin. U.S. Pat. 

1,098,985, June 2, 1914. Bate of appl., Juno 13, 1912. 
See Eng. Pat. 10,824 of 1912; this J., 1912,972.—T. F. B. 

Ores ; Concentration of -. H. H. Greonway, Melbourne, 

Assignor to Minerals Separation, Ltd., London. U.S. 
Pat. 1,099,699, Juno 9, 1914. Bato of appl., Juno 30, 
1911. 

See Eng. Pat. 18,943 of 1910; this J., 1911,1219.—T. F. B. 

Metals ; Method of joining unlike -. W. B. Coolidge, 

Schenectady, Assignor to Gonoral Elootrio Co., New 
York. U.S. Pat. 1,101,062, June 23, 1914. Bate of 
appl., March 20, 1912. 

See Eng. Pat. 10,338 of 1912 ; this J.‘, 1913,755.—T. F. B. 

Metallic alloy and process of manufacture thereof. H. O. 
Ormiston, Rockdalo, N.H.W. U.S. Pat. 1,101,089, 
June 23, 1914. Bate of appl.. Fob. 11, 1913. 

See Fr. Pat. 455,617 of 1913 ; this J., 1913,081—T. F. B. 

Copper ami nickel: Extraction of - particularly from 

low-grade ores and products. W. Borchers, Aachen, 
Germany, and H. Podorsen, Trondhjom, Norway. 
U.S. Pot. 1,101,115, Juno 23, 1914. Bato of appl., 
June 5, 1912. 

See Ger. Pat. 248,802 of 1911; this J., 1912,933.—T. F. B. 


.Ore; Process of reducing —— to metal. J. A. MoLarty, 
Toronto. Eng. Pat. 16,277, July 15, 1913. 

See U.S. Pat. 1,079,788 of 1913 ; thisj., 1914,31—T. F. B 

Zinc.: Process and apparatus for the. extraction of metallic 

- from its ores. E. F Cato and P. R. Piorron, Lyons, 

Franco. Eng. Pat. 17,874, Aug. 5, 1913. 

See Fr. Pat. 458,149 of 1912 ; this J., 1913,1073—T. F. B. 

Zinc, and other similar metals ; Process of and apjxiralus 

for producing -. H. S|ieckctor, Gricshcim on Maine, 

Germany. U.S. Pat. 1,099,211, Juno 9, 1914. Bato 
of appl., May 6, 1912. 

See Eng. Pat. 10,349 of 1912 ; thisj., 1912,1082—T. F. B. 

Zinc from its ores ; Process for the recovery of -. A. 

Roitzhoim, Biiron, Gormany. U.S. Pat. 1,100,490, 
June 16, 1914. Bate of appl., Aug. 28, 1911. 

See Eng. Pat. 19,587 of 1911 ; this J., 1912,994—T. F. B. 

■Calcining, desulphurising, agglomerating, and sintering ores 
and like material. F. B. Wooks, Salida, Colo., Assignor 
to Bwight and Lloyd Sintering Co., New York. Reissuo 
No. 13,758, June 23,1914, of U.S. Pat. 916,903, March 30, 
1909. Bato of appl., Aug. 0, 1910. 

See this J., 1909, 479—T. F. B. 

■Ores ; Furnace for roasting, smelting, or otherwise treating 

-. E. Buchholtz, Harrow, Assignor to Oil-Flame 

Furnace Co., Ltd., London. U.S. Pat. 1,100,711, 
June 23, 1614. Bate of appl., April 10, 1913. 

See Eng. Pats. 10,564 and 27,531 of 1912 ; this J., 1913, 

914—T. F. B. 


Antimony and arsenic ores; Method of treating -. 

A. Trifonoff and B. Gardner, St. Petersburg. U.S. Pat. 
1,007,897, May 26, 1914. Bate of appl.. May 31, 1911. 
See Fr. Pat. 420,411 of 1911; thisj., 1911,1220—T. F. B. 


XI.ELECTRO-CHEMISTRY. 

Aromatic hydrocarbons and phenols ; Electrochemical 
oxidation of—. F. Fichtor and R. Btockor. Ber, 
1914, 47, 2003—2019. 

The eloctrolytic oxidation of benzene in sulphuric aoid in 
presence of a platinium anode gave quinonc as the main 
product, the chemical efficiency of the current being 
5-3%. Maleio acid was obtainod as a by-prodnet. With 
a load dioxide anode the chief products were quinonc end 
quinol, and the efficiency was 21-3%. Under the latter 
conditions, using phenol instead of beuzono, it was possible 
to increase tho efficiency to 34-02% by suitably adjusting 
the conditions; in this caso tho quinono was completely 
reduced to quinol by means of sulphur dioxide. By 
reducing phenol in sulphuric aoid with a platinised 
platinum cathode until the phonol completely disappeared, 
a yield of 3 grms. of cyclohoxanol was obtained from 5 grins, 
of phonol. From this, by electrolytic oxidation in sodium 
carbonate solution with an anode of platinum gauze and 
using three times the theoretically requisite amount of 
current, 2-5 grms. of oyclohexunone was obtainod, in 
addition to a small quantity of maloio aoid. Toluene 
on eloctrolytic oxidation yielded toluquinone, toluquinol, 
phenol, quinol and bonzaldehydo. o-Cresol gavo tolu¬ 
quinol ; p-cresol gave phonol and quinol; p-xyleue gavo 
small amounts of p-toluio aldohyde and various other 
oxidation products; and thymol yielded thymoquinol 
and other substances. Benzeno and phenol thus give 
riso to identical end-products when oxidised electrolytically, 
the primary product from benzene being phenol itself. 
The action of anodic oxygon resembles that of hydrogen 
jioroxide in converting nuclear —H into —OH. The 
authors oomparo these results, obtainod with direat 
currents, to those obtainod by Breohsol with alternating 
currents (J. prakt. Chem., 1884, [2] 29, 229; 1886, 84, 
135; 1888, 88 , 65).-J. R. 

Influence of a continuous electric current on the absorption 
of nutritive substances by plants. Chouehak. See XVI. 


Metal surfaces; Cleaning -• C. H. Thompson, Stour¬ 

bridge. U.S. Pat. 1,098,338, May 26, 1914. Bate of 
appl.. May 20, 1913. 

£ebFt. Pat.458,524of 1913; thisj., 1913,1074—T. F. B. 


Furnace ; Electric - with rotary flame for the treatment 

of gases and vapours. L Moecioki, Lemberg, Austria. 
Eng. Pat. 13,250, June 7, 1913. 

See Fr. Pat. 458,036 of 1913; this J., 1913,1076 -T. F. B. 
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Furnaces ; Electric shaft -. W. N. Crafts, Oberlin, 

Ohio, U.8.A. Eng. Pat. 18,073, Aug. 8, 1913. 

See U.S. Pats. 1,069,923 and 1,070,017 of 1913 ; this J., 
1913, 915.—T. F. B. 

Electrolytic cell. C. P. Townsend, Washington, and E. A. 
Sperry, Cleveland, Assignors to Hookor Electrochemical 
(Jo., New York. U.S. Pat. 1,097,826, May 26, 1914. 
Bate of appl., Dec. 5, 1903. 

See Fr. Pat. 345,871 of 1904 ; this J., 1905, 33.—T. F. B. 


Electric battery. E. Achenbacb, Hamburg, Germany. 
U.S. Pat. 1,098,000, Juno 2, 1914. Date of appi., 
Fob. 0, 1913. 

See Eng. Pat, 29,847 of 1912 ; this J., 1913, 611.—T. F. B. 

Manufacture of chemically pure, soluble silicic add. Eng 
Pat. 9237. Sec VII. 


XII.—FATS; OILS; WAXES. 


Coconut oil; Glycerides of ——. A. Bbtnor. Chom.-Zeit., 
1914, 38, 844. 

The composition of coconut oil was determined by 
distilling the oil in a high vacuum, followed by fractional 
extraction of the distillate and residue with aeotono. 
The distillate was found to consist., in quantity equal to 
throe-quarters of tho original oil, of caprylolauromyristin, 
m. pt. 13°—15 U C. There was also present myristodilaurin, 
m. pt. 33° C., and a smaller amount of laurodimyristin, 
m. pt. 37"—38" C. 'Hie distillation residue contained, 
besides tho glycerides of oleic acid, which were not further 
examined, palmitodimyristin ni. pt. 45° C. The insoluble 
portion of the distillation residue melted at 55° C. and 
was composed of impure stoarodipalmitin. No indication 
was obtained of the presence in the oil of glycerides con¬ 
taining caproic or capric acids.—J. A. 

Whale and other marine oils ; Constants of -. J. Lund. 

Seifonsioder-Zoit., 1914, 41, 414—415,443—444. 

The following results were obtaimnl on examining sixteen 
different samples of commercial whale oil:— 


Sajumlf. 

Iodine 

1 Weight 

I of 1 litre 

Refrac¬ 
tive index 

value. 

value. 

at 15° C. 

at 40“ C. 


. arms. 

Average . I 193 1 132-3 923-H 1-4670 

Lowest . i 19(1-2 108-0 j 921-8 1-4659 

Highest. i 197-0 161*7 ; 927-3 j 1-4718 


Other oils gave results as under :— 



Free 

fatty 

adds. 

Saponif. 

value. 

Iodine 

value 

(WijB.) 

Weight 
of litre 
at 1ST. 

Refrac¬ 
tive 
index 
(40° C.). 

Japan fish oil .. 

a-so 

186-2 




IV). 

11-GO 

1850 

112-7 

918*4 

1-4650 

Sea elephant oil 

1-70 

180-4 

124-2 

921-5 

—. 

ft<>. 

0-76 

1900 

130-9 

922-3 

— 

Do. 

0-80 

191-4 

134-9 

923-4 

1-4684 

Herring oil reftned 

000 

184 5 

187-4 

922-4 

— 

Do. light.. 

2-93 

184-0 

—- 

923-3 

— 

Do. dark .. 

1410 

1850 

— 

— 

—— 

Seal oil. 

6-00 

190-4 

144-0 

923-7 

— 


0-60 

183-0 

166-1 

927-1 

— 

Do. 

0-50 

184-0 

167-8 

926-8 

— 


1-70 

191-2 

178-6 

930-5 


Do. 

0-80 

191-0 

186-0 

981-0 

— 


—vT. Al 


Insoluble, bromide value of oils; Determimtion of -. 

A. Gommell. Analyst, 1914, 39, 297—308. 

The amounts of insoluble bromide obtained by the 
method of Hohner and Mitcholl (this J., 1899, 77), and 
‘ the modifications of Procter (this J., 1906, 798) and 
Sutcliffe (this J. f 1914, 147) wore found to vary with the 
quantities of oil and solvent used. The most concordant 
results (within 1 or 2%) wore obtained by dissolving 
2 grms. of the oil in 18 c.c. of ether and 2 c.c. of glacial 
acetic acid, and slowly adding a cooled mixturo of 19 c.c. 
of other and 1 c.c. of bromine. The varying quantities 
of bromine in the precipitates indicated that, they con¬ 
sisted of mixtures of tetra- and hoxa-bromo-glycoridos in 
different proportions, and that the low percentage of 
bromine was not caused by the presence of a mixed 
glyceride. More concordant results were obtained by 
brominating the fatty acids than by brominating thfr 
glycerides, whilo the precipitates contained about 62-1% 
Br as compared with the theoretical 63-36% in 
linolenic hexabromido. The fatty acids from 5 grins, of 
j the oil were dissolved in 100 c.c. of other, and portions of 
j 20 c.c. were mixed with 2 c.c. of glacial acetic ac-id, chilled 
j in ice-water, brominatod, and allowed to stand, and tho 
! insoluble bromides washed thrice in tho flasks with 5 c.c. 

| of cooled ether, transferred to weighed papers, dried 
i and weighed. In this way tho following results wore 
obtained Raw linseed oils (7 samples), 32-60 to 37-65% ; 

| boiled linseed oils (6), 25-95 to 33*90% ; soya boan oil, 
4*10; rape oil, 2-35 ; walnut oil, 3*00% and tung oil, nil. 

; Marine animal oils also gave concordant results, which worn 
lcss affected by the solubility factor than in the ease of 
vegetable oils. The percentage of bromine varied from 67 
to 68-5% as against 70-96% required for (.' 1T H aft O,Br 8 . Cod 
liver oil, 35-20: whale oil, 21-70 ; brown whale oil, 25 80 v 
menhaden oil, 61-70; shark-livor oil, 17-70 and sperm oil 
1*70%. No definite relationship could be traced between* 
the iodine values and the jiere outages of insolubio bio- 
midos.—C. A. M. 

Fat hardening [hydrogenation ]; Osm ium dioxide as a eatalyscr 

in -. W.‘Nermann and F. Schick. Arch. Pharm., 

1914, 252, 208—210. (Sec this J., 1913, 296.) 

When unsafe rated oils such ftB cottonseed or linseed oil 
are heated to 100" C\ or over with osmium tetroxide- 
the latter is reduced to the metallic condition, and it is 
the metal which acts as hydrogen-carrier in the hydro¬ 
genation of oils in presence of osmium dioxide.—F. Shun, 

Soya bean and oil trade of Dairen. Board of Trade J.. 

July 9, 1914. [T.R.J 

TnK export of soya beans from Dairen decreased slightly 
in 1913, owing to the demands of the local mills. These 
mills, 50 in number, consume about 450,000 tons of 
beans annually, producing over 50,000 tons of oil. The 
exports of bean cake amounted to 555,428 tons in 1913, 
compared with 469,089 tons in 1912 : over 80% of this 
was sent to Japan, for use there or for transshipment to 
the United States. The exports of bean oil in 1913 
increased by about 3000 tons ; the export to Japan fell 
from 10,889 tons in 1912 to 3964 tons, and the export to- 
China increased to 22,487 tons; heavy freight rates and 
liigh prices contributed to curtail the exports. An 
experimental mill has been erected at Dairen, in which 
the oil is to be extracted by benzine. 

Soap making in Japan. Bd. of Trade J., July 9,1914. [T.R.J 
Soap, which prior to the imposition of the new Japanese 
tariff rates used to be imported to the extent of about 
£90,000 a year, was responsible last year for only £35,000. 
of which £19,000 was perfumed. The consumption of 
soap is increasing fairly rapidly, but the domestic pro¬ 
duction has advanced in an even greater proportion. A 
large British oompany’s works are responsible for a big, 
share of this production, but there are also several Japanese 
works making soap on a small scale. A great part of this- 
is toilet soap, especially “ floating ” soap. Exports of 
toilet soap to China in 1913 were valued at £140,000 
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(compared with £20,000 in the preceding year), to which 
may do added £25,000 worth of soap sent to Formosa and 
Corea. 

“ Acid clay ” [oil decoloriscr) in Japan. Board of Trade J., 
July 9, 1914. [T.R.] 

Large deposits of kl acid clay ” have been found in Echigo 
Province. Tho material resembles fuller's earth and is 
used for decolorising and deodorising oils. The price is 
about £3 per ton f.o.b. Yokohama, and about 1000 tons 
o month can be produced. 

Suitability of hardened \hydrogenatcd] fats for human food. 
Lehmann. See. XIXa. 

Fat extractor. Stokes. See XXIII. 


! ?bellac. Free mineral acid may bo present and acta 
injuriously on lacquered metal surfaces. It may be 
| determined by dissolving 1—2 grms. of shollao in neutral 
alcohol, carefully diluting by shaking with 300—400 c.o. 

I °f water, and titrating with standard alkali till yellow 
if any red colour is produced with amino&zobenzeno. A 
| number of samples examined contained no free mineral 
j acid, but some of these samples still discoloured brass ; 
it was found that if phenolphthaleiti were added to the 
liquid in which free mineral acids had been estimated 
as above and tho liquid was then titrated with standard 
i alkali till a red colour was produced, tho acid value bo 
! obtained did not exceed 30 in the case of those samples 
: suitable for lacquering brass. While unsuitable samples 
j gave acid values more nearly approaching the acid value 
! determined in alcoholic solution in tho usual wav, viz., 
| 59—62.—It. G. P. 


Patents. 

Metallic, catalyzer* for u#c in the. hydrogen (nation of oil* 
and fats. J. G. Byrom, Heaton Chapel. Eng. Pat. 
13,382, Juno 10, 1913. 

A solution of the salt of a metal (e.g. nickel sulphate) is 
treated with a solution of an alkali silicate, and the j 
precipitate dried, and, if desired, reduced in a current 
of hydrogen. Catalytic agents thus prepared retain 
their activity longer than the usual agents, and may also 
be used as filtering media after the hydrogenation of the 
fat,—C. A. M. 

Fats, oils, hydrocarbons , and similar liquids ; Method of 
dehydrating— —. A. Hering. tier. Put. 273,555, 
Jan. 28, 1913. 

The oil or the like is circulated through a heated receptacle 
by a steam pump. The oil is heated by means of hot 
water and the pump is operated by low-pressure steam. 

—A. *S. 

Stearins from oleine; Apparatus for sejmrating -- 

E. Bohm. Ger. Pat. 273,617, Feb. 21, 1913. 

The mixture of stearine and oleine is introduced into a 
cylindrical vessel having a conical bottom and provided 
with a cooling jacket. Inside the vessel is a screw-agitator, 
the outer edge of which touches the wall of the vessel, 
whilst the inner edge does not extend to the central shaft. 
The stearine separated by cooling sinks in the free space 
between the screw blades and the central shaft and is , 
then carried upwards by the slowly rotating screw. An j 
uniform mixture of oleine and crystalline stearine is 
obtained which can be readily separated by filtration. 

•—A. S. 

Wood oil; Process of preventing - from coagulating j 

under the influence of heat. A. Beringer, Charlotienburg, 1 
Germany. Eng. Pat. 21,725, Sept. 26, 1913. Under 
lnt. Conv., Sopt. 26, 1912. 

See Ger. Pat. 261,403 of 1912 ; this J., 1913, 834.—T.F.B. 

Manufacture of lubricants or the like. Eng. Pat. 19,338. 
See IIa. 


Xm.— PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Shellac ; Contributions to the examination of bleached -. 

H. Wolff. Chem. Rov. Fott. Ind., 1914, 21, 169—101. 
(Soe also this J., 1914, 91.) 

The following results were obtained in examining 05 
samples of bleached shellac: Acid value 40—05 (two 
samples 70 and 70 ); saponif. value 200 to 250 (two 
samples 208 and 275); iodine value (Wijs) 4—10. Bleached 
shellac always contains oombined chlorine, and the 
preeenoe of combined ohlorino in ream mixtures may be 
considered as an indication of the preeenoe of bleached 


Terpcne by-products in the manufacture of paper pulp, 
Luttringor. See V. 

Patsnts. 

Paints and printing colours ; Manufacture of — —. N. W. 

Turkin, Moscow. Eng. Pat. 23,128, March 7, 1913. 
The colouring matter produced according to Eng. Pat. 
5737 of 1913 (seo page 712) is diluted with a carrier mado 
by hoating a resin and an animal fat and dissolving tho 
j product in naphtha, etc., a low-melting resin being used for 
I tho manufacture of artists’ colours. For making printing 
colours animal fats, naphthalene, resins or small quantities 
| of glucose are added to tho mixture of dyestuff, Turkov 
red oil and alkali or alkaline earth metal salt boforc it is 
heated. After heating till the mass solidifies on oooling, 
the product is boiled with a fluid resin mixture mado by 
boiling an animal fat and resin with a solvent, e.ff. aloohol. 

—J. B. 

White lead: Method of making ——. A. S. Ramage, 
Assignor to The Chemical Development Co., Buffalo. 
11.8. Pat. 1.097,072, Mav 20, 1914. Dato of appl., 
Sept. 12, 1913. 

See Eng. Pat. 17,857 of 1913 ; this J., 1914,140.—T. F. B. 

Enamel lacquer or mrnish. J. W. Avlsworth, Assignor 
to Comlensite Co. of America, East Orange, N.J. U.8. 
Pat. 1,098,008, Juno 2, 1914. Dato of appl., Fob. 11, 

1910. 

See Eng. Pat. 3497 of 1911 ; this,]., 1912,347.—T. F. B. 

Resinous condensation products and process of malting the 
same. W. 0. Arsem, Schenectady, Assignor to Genoral 
Electric Co,, Now York. IT.S, Pats. 1,098,770 and 
1,098,777, June 2, 1914. Dates of appl., Sopt. 12, 
1912, and July 25, 1913. 

See Eng. Pat. 24,254 of 1912; this J„ 1914, 92.—T. F. B. 

Rosin solutions ; Process of preparing -. H. Graf, 

Assignor to G. Sommer, Roval, Russia. U.S. Pat. 
1,099,438, Juno 9, 1914. Dato of appl., Nov. 18, 

1911. 

See Eng. Pat. 20,189 of 1911; this J., 1912, 917.—T. F. B. 

Manufacture of fast light-proof colouring matters. Eng. 
Pat. 5737. See IV. 

Sew compound [3.3'-dinitro-4A’-diaminobentophenone] 
suitable for use. in the manufacture of pigments. Eng. Pat. 
8690. See IV. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Vulcanised rubber; Swelling of -. F. Kirchhof. Kol- 

loidchom. Beihefte, 1914, 6, 1—22. 

The degree of swelling of vulcanised rubber in a given 
medium (petroleum bon tine, benzene, carbon bisulphide. 





758 


Cl. XIV.—INDIA-RUBBER; GUTTA-PERCHA. 


[July 81,1014. 


carbon tetrachloride, chloro-dorivatives of hydrocarbons) 
is different from that of raw rubber and depends primarily 
ui>on tho degree of vulcanisation. The difforent media 
exhibit specific “ swelling powers ” which run parallel with 
thoir “ solvent nowors. Tho author expresses tho 
quantity of liquid taken up when tho swelling is at a 
maximum (Qu^) as an exponential function of the 
specific gravity of tho swelling medium : Qu mnx —K.8 X , 
whore S is 100 times the specific gravity and x is termed 
the “specific swelling exponent.” The values of x for a 
number of liquids are: petroleum benzine, 1 -206; oil 
of turpentine, 1*410 ; benzene, 1*735 ; carbon bisulphide, 
1*754; trichloroethylene, 2*157; tetrachloroothano, 2-OfiO; 
carbon tetrachloride, 1*784; pontachloroothane, 1*939. 
Tho total swelling is the sum of tho imbibition (capillary 
absorption) and solution swelling, tho latter being from 
10 to 100 times greater than tho formor and being a 
function of tho chemical character of the swelling medium. 
When vulcanised rubber is exjHmod to the vajwuir of the 
swelling medium, the only process is that of solution 
swelling, and a condition of equilibrium between the 
rubber and the vapour is established, which dojwmds 
primarily upon the chemical nature of the swelling medium 
and iH indej>endont of tho degree of vulcanisation. Swelling 
is aceeleratixl by rise of temperature and proceeds more 
rapidly in the case of rubber which has not previously boon 
extracted with acetone. There is a definite relation between 
tho degree of swelling of vulcanised rubber and tho vul¬ 
canisation coefficient 

/% combined S in acetone-extracted_rubber X 100\ 

v % CioHi. / 

and betwoon the latter and the extensibility, whence swell¬ 
ing may bo regarded as extension of the rubber by the 
swelling medium. For example, Qu.K*-k (constant), 
where Qu represents the volume percentage of swelling 
medium absorbed, K is the vulcanisation coefficient, anil 
f is an exponent which doponds upon the nature of tho 
swolling medium. For maximum swelling (24 hours) tho 
values of k and t for different media are : benzine, k J225, 
i 0*910; benzeno k, 1380, e 0*045; carbon bisulphide, 
k 1590, t 0*71 ; carbon tetrachloride, k 3490, f 1*010; 
and the vulcanisation coefficients calculated by means of 
the formula given above differ by only about 0*1—-0*2 
from those determined chemically. This is in agreement 
with the view that the whole of the sulphur not extracted 
by acetone is chemically combined. Tho relation between 
vulcanisation coefficient (K) and extensibility (1)) is shown 
by the formula : D.K'J—k (constant), where I) represents 
the extension as a percentage of the original length, and 
yi is an exponent which varies according to the load applied. 
For different loads the calculated values of k and »/ are 
given as:—5 kilos, per sq. cm., k—285, »/—0*590; 10 
kilos, per sq. cm., k—377,»/--0*350 ; 20 kilos, porsq. cm., 
k=449, i;=0*195 ; and with the aid of theso constants, 
the vulcanisation coefficient can he calculated from tho 
obsorved extension. Tho whole of the exynwiments were 
made with samples (vulcanisation coefficients 1 *2, 2 0, 3*5, 
4-4, and 6*4 res|>ectivoly) prepared by vulcanising for 
different lengths of time a mixture of 100 parts of plantation 
Para rubber and 12*5 parts of sulphur. (See also Caapari, 
this J., 1913, 1041.)—A. S. 

Examinatun of sulphur chloride. Frank and Marckwuld. 

Sec VII. 

Physical constants of isoprene. Harries. See XX. 

New method of j/reparing eryfhrene from derivatives of 

ethyl ether. Ostromysslenski and Kiolbasinski. See XX. 

Patents. 

Latex; Treatment of [addition of preservative to] -. 

S. C. Davidson, Belfast. Eng. Pats. 13,438, June 10, 

and 20,183, Sept. 6, 1913, and 764, Jan. 10, 1914. 

(See also this J., 1913, 98, 799.) 

Crksols, cresylio acid or the higher tar acids are 
employed, preferably to creosote or carbolio aoid, 
in the process described in the earlier patent (foe. cit.). 
For exampleCresylic aoid (108) or higher tar acids 


(120 parts) are dissolved in a solution of sodium 
hydroxide (40) or potassium hydroxido (56) in water 
(120 parts). To each 100 parts of “ alkalised croaor’ 

1 part (or more) of livor of sulphur (or other alkali sulphide 
or polysulphide) dissolved in 15 parts (or proportionately 
more) of water may he added; and to each 100 parts of 
alkalisod crosol, with or without added sulphide, 5 parts 
or more of 20—40% formaldohydo may be aaded. 

1—5% of any of tho above three mixtures either diluted 
or undiluted may be stirred into the latex. The latex is 
allowed to stand for 24 hrs., and after diluting with warm 
water, if necessary, is coagulated by the addition of 
0*25—-0*5% sulphuric acid (or other suitable acid). Tho 
“ alkalised cresol ” may be added at the same time as the 
acid coagulant.—E. W. L. 

Rubber latex ; Treatment [ coagulation} of -. A. E. 

Berry and A. Boake, Roberts and Co., Ltd., Stratford, 
Essex. Eng. Pat. 16,728, July 21, 1913. 

Immediate coagulation of rubber latex is effected, and 
oxidation, darkening and tho development of bacteria 
inhibited, by tho addition of 0*1% of a freshly prepared, 
5% aqueous solution of sulphur dioxide.—E. W. L. 

Rubber; Process for incorporating albumin with -. 

W. Esch. Gor. Pat. 273,482, Nov. 22, 1912. 

An albumin paste prepared with lime, magnesia, or the 
like, is incorporated with the rubber, and the product is 
treated with reagents ( e.g. smoke or tannin solution) 
capable of rendering insoluble both tho albumin and the 
lime or magnesia.—A. S. 

Caoutchouc ; Process for improving the jrropcrlies of synthetic 

-. J. Ephraim. Gor. Pat. 273,774, April 1, 1913. 

Sticky or impure synthetic caoutchouc is mixed with 
Bulphur (0*5—10%), with or without addition of oxygon- 
or nitrogen-compounds (e.g. sugars, naphthol, naphthyl- 
amine, rosin, coal tar,’etc.), and heated to 110"—140" C. 
in absence of air, the heating boing discontinued (e.g. 
after |—1J hours) before the characteristic vulcanisation 
takes place. The physical nroiiertioH of tho caoutchouc are 
greatly improvod, and foreign hydrocarbons can afterwards 
be easily removed by treatment with steam or by extrac¬ 
tion ; the treated caoutchouc is not sticky, can be easily 
dried by hoating at 40° C. in a vacuum for 1— i hours, and 
is not affected by oxposure to the air.—A. S 

Vulcanisation of natural or artificial caoutchouc ; Process 

for promoting the -. P. A. Newton, London. From 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger¬ 
many. Eng. Pat. 12,777, June 2, 1913. 

See Gor. Pat. 269,512 of 1913 ; this J., 1914, 365.—T. F. B. 

Caoutchouc ; Treatment of products resembling or related 

to -. J. Y. Johnson, London. From Badischo 

Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
Germany. Eng. Pat. 12,815, June 2, 1913. 

See Fr. Pat. 463,437 of 1913 ; this J., 1914, 365.—T. F. B. 

Rubber composition and its production. J. W. Aylsworth, 
Elast Orange, Assignor to Halogen Products Co., West 
Orange, N.J. U.S. Pat. 1,098,609, June 2, 1914. 
Date of appl., April 18, 1912. 

Skh Eng. Pat. 8757 of 1913 ; this J., 1914, 94.—T. F. B. 

Rubber compounds; Manufacture of -. L. Collardon, 

West Bromwich. U.S. Pat. 1,098,882, Juno 2, 1914. 
Date of appl., Jan. 20, 1913. , 

See Eng. Pat. 1599 of 1912; this J., 1913, 498.—T. F. B. 

Rubber ; Process for (he manufacture of a substance resembling 

natural -. R. Woissgerber and K. Keller, Assignors 

to Ges. f. Teerverwertung m. b. H., Duisburg-Meiderich, 
Germany. U.S. Pat, 1,099,107, June 2, 1914. Date 
of appl., Aug. 8, 1912. 

See Ger. Pat. 248,178 of 1911; this J., 1912,939.—T. F. B* 
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XV.—LEATHER; TONE; HORN; GLUE. 

Gallic acid ; Derivatives of -. E. Schwenk. J. prakt. 

Chem., 1914, 90, 63—60. 

Attempts were made to preparo hoxahydroxydiphenyl- 
dioarboxylic acid, which should yield ellagic acid by elimi¬ 
nation of water, by boiling gallic acid and also its methyl 
ester with ferric chloride in aqueous solution and in glacial 
acetic acid. The ester gave a 20% yield of ellagic aoid, but 
the gallic acid was unaffected. Methyl gallate on boiling 
for 3 hours with aoetic anhydride gavo triacotylmothyl- 
gallate crystallising in fine rhombs, m. pt. 120°—122° C. 
The corresponding ethyl ester also crystallises in well- 
formed rhombs, m. pt. 123°—125° 0. Tho methyl oster 
of dibromogallic acid sintors at 165° C., and melts at 
160 J —161° O., which is considerably higher than pre¬ 
viously reoordod. On boiling with excess of acetio 
anhydride, it yields triacetyldibromomcthyl gallate, which 
crystallises in white rhombs, m. pt. 160°—152° C.—T. C. 

Leather ; Definition of adulterated or loaded -. Union 

of South Africa. Board of Trade J., July 2, 1914. 
[T.R.1 

The definition of “ adulterated or loaded leather ” has been 
revised, and now reads as follows ; “ ‘ Adulterated or 
loaded leather ’ shall mean leather (other than chronic 
and other mineral and combination leathers) that contains 
more than 3% of mineral ash, or more than 2% of glucoses 
and dextrinoids, or any organic matters, other than 
pure tannins, fats, oils, wax and stearine, that are essential 
to the manufacture of leather. Chrome and other mineral 
and combination leathers shall not, however, have added 
thereto, or bo loaded with, barium, load or tin com¬ 
pounds, or magnesium sulphate, or sodium sulphate.” 

Patents. 

Leather; Manufacture of -. Anhydrat-Lcdorworke A.-G. 

Gor. Pat. 273,652, Dec. 15, 1U1I. 

Hides or skins are dohydrated by means of a suitable liquid, 
e.g. alcohol (sccFr. Pat. 427,614 of 1911; this J., 1911,1129), 
and thon, either directly or after a preliminary tanning 
process, are treated with a fused mass, consisting of artificial 
asphaltum (petroleum pitch), paraffin, ceresin, or tho like, 
or mixtures thereof, having a melting point higher than 
the temperature to which tho leathor is to be subjected. 
The dehydrated hide or dried chromo leathor may be 
impregnated with an anhydrous solvent of tho asphaltum 
or tho like, or with a solution of a tanning material in an 
anhydrous solvent which is also a solvent of tho asphaltum, 
before immersion in tho latter. Preferably the de¬ 
hydrated skin or chrome loathor iB troatod in a solution of 
natural or artificial asphaltum or rosin and thon in a 
fused mixture of petroleum pitch of high-melting point 
with boilod Jinseod oil or petroleum pitch of low melting 
point.—A. S. 

Chrome leather ; Manufacture of -. Anhydrat-Leder- 

werkeA.-G. Gcr. Pat. 274,418, Aug. 16,1912. Addition 
to Gor. Pat. 273,662. 

The leather as it comes from tho tanning bath, and 
without being fat-liquored, is dehydrated by immersion 
in alcohol, acetone, or tho like, and can then be further 
treated as desired, e.g. according to the process described 
in the chief patent (see procoding abstract). The finished 
leather is specially suitable for the manufacture of protec¬ 
tive bands for automobile tyros, which can be fixed 
to the rubber by tho vulcanisation process without being 
first extracted with a fat-solvont as is necessary in the 
case of ordinary chrome-leather.—A. S. 

Chrome tanning ; Process of -. F. Hirsch. Gor. Pat. 

274,649, Oct. 18, 1913. Addition to Ger. Pat. 271,686. 
A 8TOICH10METBICAL mixture of sodium sulphite or bi¬ 
sulphite and an aluminium salt, without addition of acid, 
is used instead of the aluminium bisulphite specified in tho 
chief patent (this J., 1914, 659) for reducing the chromic 
acid or it* salts.— A. S. 


Panning extracts; Process of making -. M. Hamel, 

GrUnau, Germany. U.8. Pat. 1,098,348, May 26, 1914. 
Date of appl., July 13, 1909. 

See Fr. Pat. 406,110 of 1909 ; this J., 1910, 227.—T. F. B. 

Leather and the like; Method of subjecting lacquered - 

to the light treatment. A. Junghans, Schramborg, Ger¬ 
many. * U.S. Pat. 1,099,378, June 9, 1914. Date of 
appl., Fob. 24, 1912. 

See Eng. Pat. 10,971 of 1912 ; this J., 1912, 094.—T. F. B. 

Gelatin; Manufacture of -. H. Bunxel, Houfeld, 

Germany. Eng. Pat. 24,136, Oct. 24, 1913. Under 
lnt. Conv., Oct. 28, 1912. 

See Fr. Pat. 460,611 of 1913 ; this'j., 1914, 05.—T. F. B. 


XVI.—SOILS ; FERTILISERS. 

Nitrification and denitrification; Influence of organic 

matter on - in arable toil*. (J. Barthel. Moddolande 

No. 83 fran Contralanstalten for f brooks vasendet p& 
Jordbruksomr&dot, Stockholm, 1913. Biedormann's 
Zontr., 1914, 48, 372—373. 

In the presence of certain easilv soluble organio nitrogen 
compounds (<-.< 7 . peptones, aminos), nitrification does not 
take place till tho organio matter is entirely destroyed. 
Certain non-nitrogenous BubBtances (e.g. dextrose) have 
also a distinct retarding influence on nitrification even 
when present only in small quantities, although they 
assist denitrification. Organic matter which is not readily 
soluble has no great influence.—W. H. P. 

Soil micro-organisms; Action of mineral fertilisers on 

srnne -. C. Lumia. Atti R. Accad. dei Linoei, 

Roma, 1914, 23, 1., 738—740. 

A definite quantity of bakers’ yeast was added to tubes 
containing a nutrient solution in some oases free from 
potassium and phosphorus compounds and in others 
containing dofinito quantities of one or other or both 
of these. Tho tubes wore invertod over mercury in a 
thermostat at 28° C. and tho volume of carbon dioxide 
products! waB observed. Tho results are tabulated. In 
absence of potassium compounds or of phosphate the 
yoasfc was practically inactive. In presence of potassium 
sulphate, mono-, di-, and tri-calcium ohosphatoB had a 
favourable action noarly identical with that of dipotassium 
phosphate. Basic slag also gavo favourable results. 
Superphosphate imjieded the fermentation owing to its 
content of froo acid, but gavo good results in presence of 
calcium carbonate. Potassium chloride behaved similarly 
to potassium sulphate, but finely-ground leucito, in 
presence of tricalcium phosphate was inactive. It is 
suggested that oxjierimonts of the kind described would 
furnish useful information as to the oomparative availability 
of insoluble constituents of fertilisers and soils.— A. S. 

Absorjdion of nutritive substances by plants ; Influence of a 
continuous electric current on the —. Choqchak. 
Comptes rend., 1914, 158, 1907—1910. 

Small plants of wheat were carefully washod, threaded on 
platinum wires, and placed in a weak solution of certain 
nutritive salts in such a manner that a small continuous 
oloctric current could bo passed through the plants and 
tho solution. The absorption of either the cation or the 
anion of ammonium phosphate or nitrate, and potassium 
nitrate from solutions containing 1 to 3 mgrms. of tho salt 
per litre was accelerated by a current of 0*5 to 260 micro¬ 
amperes.— F. Shdn. 

Manures ; Duration of action of -. A. D. Hall. J. 

Roy. Agric. Soc. Eng., 1913. J. Board Agrio., 1014, 21, 
242—243. 

The results of long-continued experiments upon the Little 
Hoos Field, Rothamsted, show that among nitrogenous 
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fertilisers, ammonium compounds and sodium nitrate i 
have no perceptible action after the first year ; Peruvian 
guano, rape-cake and similar fertilisers containing proteins I 
produce a Blight effect after the first year and none after j 
the second ; and fertilisers of the wool, hair, and bone class j 
are slow-acting and non-wasting, their offoct persisting for i 
at least four years. In the case of farmyard manure, | 
nitrogenous compounds derived from the consumption of j 
eakos and othor concentrated feeding stuffs have no effect i 
after the second year, but compounds derived from straw | 
and the undigested residues of coarse fodders, such as ' 
hay, have an appreciable value for at least four years, j 
It is suggested that, especially on rich soilR, it would be 
advantageous to grow a “catch crop” boforo the winter, 
so that residues of active nitrogenous fertilisers, otherwise 
wasted, would be converted into insoluble plant material j 
to be subsequently ploughed into the soil.—A. S. t 

Lime and. magnesia in the nutrition of plants ; Action of 

-. E. Haselhoff. Landw. Jahrbb., 1913, 46, 

BOB—033. Chem. Zontr., 1914, 1, 2008. 

The results of pot experiments, extending over 3 years, , 
with barley, beans, grass and mustard on soils of various , 
kinds, were in agreement with field trials, and showed 
that Loow’s hypothesis that for every kind of plant there 
is a definite ratio of lime to magnesia necessary to obtain the 
maximum yield, is not of general application.—A. J$. 

Phosphate in basic slag ; The Wagner test as a measure of 

the availability of the -. H. E. Jones. J. Board j 

Agrie., 1914, 21,201—206. 

The results obtained in tho Wagner method of determining j 
the citric-soluble phosphate represent a condition of j 
equilibrium. If the solution be removed and the residue 
i again treated with citric acid, a further quantity of 
phosphate is dissolved, and by repeating the extractions 
practically tho whole of the phosphate can be dissolved. 
When basic slag is used as a fertiliser the dissolved phos¬ 
phate is removed from the sphere of reaction, passing into 
the plant by osmosis, and solution of the phosphate goes 
on continuously. Field trials were made with a sample 
of mineral phosphate and with two slags having widely 
differing contents of citric-soluble phosphate. Tho 
view that tho content of citric-soluble phosphate is a 
bettor measure of tho value of a slag than tho content of 
total phosphate is confirmed, but the results with the 
mineral phosphate suggest that tho amount of phosphate 
dissolved in two or three successive extractions is a 
hotter measure of tho availability than tho amount 
dissolved in a single extraction as in tho Wagner test. 

—A. S. 

Superphosphate and basic slag ; Influence of the granular 

condition of - on their manurial action. Mikuowski- 

Pomorski. Z. landw. Vcrsuchswosen in Oesterr., 1913, 
16, 1044. Biedermann’s Zcntr., 1914, 48, 401—402. 
When superphosphate is made into granules, 2 mm. 
in diam., by moans of plaster of Paris or agar agar, its 
manurial value is not diminished, and in certain conditions 
is improved. The depth of its position in the experi¬ 
mental vessol is of more importance than tho size of grain. 
Basio slag has a less pronounoed action when tho granules 
are onlarged.—W. H. P. 

Barley ; Influence of potassium and phosphoric acid on the 

quality of brewing -. L. Schiil. Landw. Jahrbb., 

1914, 46, 641—712. Chem. Zontr., 1914, 1, 2068. 

It is concluded from the results of manurial experiments 
that to obtain barley of good quality, the nitrogen supplied 
must be at a minimum, and this is attained most surely 
by using an excess of potash and phosphatic fertilisers 
and no nitrogenous substances. Maximum yield of crop 
and highest quality aro not compatible. Hence in some 
oases it is aayisable to apply nitrogenous fertilisers to 
increase the yield. This can be done, up to a certain limit, 
without notably depreciating the quality.—A. & 

Purchase and use of liver of sulphur. See XIXb. 


Patents. 

Ammonia-firing material for stables, privies, and the like; 

Manufacture of an -. J. F. Sacher. Ger. Pat. 

272,631, Juno 26, 1913. 

The material is prepared by treating sawdust or other 
oellulosio substances, with or without addition of ashes, 
sand, slag, or tho like, with bisulphates or wasto Bulphurio 
acid, and to prevent any injurious action of tho material 
on the walls, fittings, etc., of the stables, or on the cattle, 
it is mixed with organic substances insoluble in water, 
e.g. t oils, fats, resins, tar, or the like.—-A. S. 

Fertiliser rich in nitrogen ; Manufacture of a stable, neutral 

-. V. Zelasko. Gcr. Pat. 273,111, April 30, 1911. 

The waste gases from tho manufacture of sulphuric acid, 
containing about: N 96, O 4, H s () 0-12, NjO., (oxides 
of nitrogen) 0-8, and SO* 0-01%, are led over melton 
calcium carbide in a rotary kiln, a muffle, or a furnace 
heated electrically bv radiation. Tho furnace-charge 
and the gases pass through the furnace in opposite 
directions, and the free limo in the reaction product 
sorves to dry the gases. Tho product (crude calcium 
evanamide) contains no free limo, this having been con¬ 
verted by the acid constituents of the gases into nitrato 
and other salts.—A. S. 


XVII.—SUGARS; STARCHES; GUMS. 

Starch ; Changes in phosphorus content in the modification 

and diastatic hydrolysis of -. Studies on vegetable 

colloids. IV. M. Samee. Kolloidehem. Beiheftc. 1914, 
6, 23-64. 

In previous communications evidence was given in favour 
of the hypothesis that starch ia composed, at least in 
jwvrt, of a carbohydrate-phosphoric ocid complex, corres¬ 
ponding to the ainylopoetin of Maqueruie and Roux 
(see this J., 1913, 102*, 964). By treatment with potassium 
hydroxide, the author lias now separated starch into two 
parts, one richer in phoHphoruB and the other ncnrly free 
from that element. 100 grins, of air-dried starch sus¬ 
pended in 1 litre of water were treated with 9 litres of 
potassium hydroxide solution, the total concentration of 
alkali in the mixture being l-26.10 _ iiV. After 1 hour, 
the mixture was made slightly aeid with dilute sulphuric 
acid, diluted with 30 litres of water, allowed to stand for 
24 hours, the liquid siphoned off, the residual amylopeetin 
washed five times by agitating with water and siphoning 
off the clear liquid after settling, and then for 3 weeks 
in a slow current of water under toluene. The mixed 
wash-liquors were concentrated to 750 c.c. and this solution 
and also the amylopeetin wore dialysed for 2 months 
in presence of toluene, then evaporated to dryneRs and the 
residues dried at 105° C. The amylopeetin (0-185% P 8 0 5 ) 
was a transparent mass resembling gum arahie. The 
other constituent (amyloscs) was a white powder (0-007% 
P.Oj,). 100 grins, of air-dried starch (13% H a O) yielded 

38 grms. of amylose* and 49 grins, of amylopeetin. No 
liberation of phosphoric acid appears to take place in 
the diastatic hydrolysis of atarch. All of the dextrins 
produced have the properties of electronegative colloids and 
contain combined phosphoric aeid which is liberated on 
boiling with water.—A. S. 

Starch granules; Action of diastase on——. I. J. L. 

Baker and H. F. E. Hultou. Chem. Soo. Trans., 1914, 
105, 1529—1636. 

The products of tho action of precipitated malt diastase 
on granules of barley starch at the ordinary temperature, 
are found to be much more complex than previously 
supposed (cp. Brown and Morris, Chem. Hoc. Trans., 
1890,67,510 ; 1901,79,1086). Thus, conversion products 
possessing the constants of maltose were found to contain 
a dextrin of molecular weight exceeding 1600 and with 
R [cupric reducing power expressed as per cent, of maltose] 
tssll-7 and [o]d *.9=177-6; one or more dextrins of 
molecular weignt similar to that of maltose; maltose, 
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and, after prolonged reaction, a small quantity of dextros 0 
probably derived from the dextrine of low molecule* 
weight (cp. ling, this J., 1903, 1204). The amount o* 
starch dissolved varies ; as much as 80% was converted 
during a long period of digestion at 30° C.—L. E. 

Determination of mannitol. Smit. See XXIII. 
Patents. 

Starch ; Process for improving the. binding properties of 
soluble -. F. Mirow. Uer. Pat. 273,235, April 20, 

1913. 

Somjjile starch is treated with aqueous chloric or bromic 
acid for a long time at the ordinary temperature or for 
a shorter time at a higher temperature.—A. fc>. 

Sugar solutions ; Process for purifying and decolorising -. 

F. Tiemann, Berlin. U.S. Pat. 1,101,150, Juno 23, 

1914. Date of appl., April 15, 1913. 

See Ger.Pat. 265,030 of 1912 ; this J., 1913,1123.—T.F.B. 

Wood or other cellulose material ; Conversion of —— into 
glucose, and other soluble and insoluble carbohydrates. 
A. Classen, Aachen, Germany. U.S. Pat. 1,101,001, 
Juno 23, 1914. Date of appl., Nov. 11, 1912. 

See Fr. Pat. 448,490 of 1912 ; this J., 1913, 441.—T. F. B. 

Manufacture of betaine, salts [from ynolasses, efc.]. Eng. Pat. 
2923. See XX. 


XVIII.—FERMENTATION INDUSTRIES. 

Yeast; Cultivation of pure - on the practical scale. 

C. Engelhard. Z. ges. Brauw., 1914, 37, 345—347. 

The original Copenhagen apparatus is used, and the 
method differs from those commonly employed in that 
hot wort is run direct from the copper, under sterile 
conditions, into the apparatus without being boiled a 
second time prior to use; and aftor discharge of the yeast 
crop from the fermentation cylinder, the residue of yoasfc 
in the cylinder is used for pitching a fresh charge of wort. 
Since the wort employed for the cultivation is not boiled 
after it has loft tho copper, its composition is identical 
with that of the brewery wort. Two fermontation cylinders 
are used, so that one can bo cleaned and repaired without 
interruption of the work. The method has been success¬ 
fully and continuously employed for 8 years in a Swiss 
brewery.—L. E. 

Enzymes of washed zymin and dried yeast (Lebedcjf). Ill. 
Peroxydase, catalase, invertase , and maltose.. A. Harden 
and S. S. Zilva. Biochem. J., 1914, 8 , 217—226. (See 
also this J., 1914, 658.) 

Peroxydase. Fresh English brewery yeast gave the 
peroxydase reaction with p- phonylenediamino and 
hydrogen peroxide. The reaction was not given by 
yeast which had been dried for 17 hours at 37° C., or by 
dried Munich yeast (Schroder), but in both cases the dried 
yeast regained its peroxydase activity on washing. The 
washings inhibited the peroxydase activity of milk os well 
as that of yeast. The action of the inhibiting agent, 
which prevented the reaction in the case of dried yeast, 
increased in a higher proportion than that of the peroxy¬ 
dase as the amount of yeast was increased. Tyrosinase 
and oxydase could not be detected in any of the specimens 
of yeast. Catalase. The activity of the catalase of dried 
Munich yeast was not affected by washing. Invertase and 
■rnaUase. The maltose-activity of zymin and dried 
Munioh yeast was not affeoted by washing at ordinary 
temperature, but the invertase-activity was diminished. 

—A. S. 

Micro-organisms (lactic ferment); Lack of hereditary 

accommodation of - in feebly nutritive media. C. 

Riohet. Comptes rend., 1914, 156, 1749 — 1753. 

It has been shown previously that by cultivating the 
lactic ferment in presence of poisons (e.g., thallium salts) 


a strain can be obtained which although lees aotive than 
a normal strain in normal milk, is much more aotive in 
milk containing thallium. It is now shown that this 
accommodation does not take plaoe in media deficient in 
food. When the ferment grows in milk diluted with 
water containing lactose a weakened strain results which 
is much less uotivo than the normal form whether the 
conditions of nutrition are good or bad.—W. H. P. 

Wort boiling ; Chemistry of pressure -. E. Moufang. 

J. Inst. Brew., 1914, 20, 378—397. 

Among the advantages claimed for the boiling of worts 
under pressure are, saving of about 33% of fuel and 5—10% 
of hops, better (more complete) “ break ” of the wort, 
cleaner fermentations, and as regards the beer, greater 
brilliance, improved fining capacity, increased stability 
and head-retaining power, and rounder and fuller flavour. 
The author studied the effect of Buporhoating on various 
constituents of wort. Neutral sugar solutions are 
darkened and this is also true of worts ; the effeot is muoh 
intensified by alkalis but lessened by aoids. # The 
fermentabilitv of maltose, ltevulose and dextrose is 
somewhat diminished, whereas that of sucrose and 
dextrin is increased. The acidity of worts is increased 
whilst their content of proteins and phosphorus is 
! diminished. Superheating promotes certain qualitative 
j changes in tho hop constituents which enhance the 
bittornoss and acidity of tho wort.—J. H. L. 

Wort and beer ; Colorimetric method for the. delerminationof 

acids in -. H. Liiors. Z. ges. Brauw., 1914, 87, 

334—337. 

The method eliminates the disturbing influence of the 
colour of malt liquors during thoir titration with alkali in 
presence of phenolphthalein. Four similar tall cylindrical 
glass vossols, each of 50—100 o.c. capacity, aro placed 
together, thus :— 


I 

1 11 

HI 

! iv 


t t 


I. contains distilled water, and II. a standard colour 
solution of some permanent dyestuff, of which the tint 
corresponds exactly with that of a 1/15-mol. solution of 
disodium phosphate treafcod with 5 c.c. of phenolphthalein 
solution (0-5 grm. of the solid in 500 c.c. of alcohol and 
500 c.c. of water) j>cr 50 c.c. HI. and IV. contain each 
50 c.c. of the liquid tr* bn titrated, mixed respectively with 
5 c.c. of the phonolphthulein solution and 5 o.c. of water. 
The liquid in III. is titrated with alkali (about the same 
volume being added to IV. also) until tne same tint is 
observed on looking through tho right and tho left pairs of 
vessels.—J. H. L. 

Beer ; Torula producing a pine-apple favour in -. 

E. R. Moritz. J. Inst. Brew., 1914, 20, 338—342. 
Cases of the occurrence of a pine-apple odour on brewery 
fermentations, followed usually by a similar flavour in the 
beer, have been observed from time to time. The affection 
is, as a rule, first perceptible as a “ beeiy ” odour which 
becomes in turn reminiscent of pine-apple or peardrops, 
honey and finally raw sugar. A non-sporulatlng yeast, 
isolated from a sample of refrigerator wort w«* round to 
produce similar effects. This “ pine-apple toroW' 
cultivated in wort, forms cells 4—12 fi by r—S| fi. Like 
many wild yeasts of tho brewery, it is a largo reproducer 
but a very small attenuator. The production of Odour 
and of alcohol is practically the same at 65° m at 56* V. 
(18-3° and 12-8° C.) but reproduction is much greater 
at the higher temperature. Antiseptics in the propo rtion s 
usual in brewery practice have little effect; hopping 
restricts its development somewhat and tide is probably 
the reason why mud alee ere mors liable to be infected 
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than pale ales. It assimilates dextrose more readily 
than other sugars and does not invert suoroee. When 
onoe the organism has a footing in a brewing little can be 
done to inhibit its notion, and the best remedy is to ascertain 
and eliminate the sources of infection, which are most 
frequently stagnant grains in proximity to wort and 
fermentations, and malt dust and malt-house contamina¬ 
tion.—J. H. L. 


Wines ; Investigations on the white - of South Africa : 

an analogical study. H. T. Brown. J. Inst. Brew., 1914, 
20, 346—375. 

Statistics are given relating to the imports of wines from 
Cape Colony to the United Kingdom from 1857 to the 
present time. The valuo of the annual imports at present 
is £1000—£2000, representing only about 2% of the 
value prior to I860, when the heavy preference given to 
Colonial us compared with foreign wines was discontinued. 
The wines formerly imported were mainly highly fortified 
products of the typo of port and sherry. Of tho light 
unfortified wines of to-day the rod varieties are much more 
satisfactory and uniform in quality than the white wines, 
as the former require loss skill in tho making, and are 
much less sensitive to certain diseases. Tho white wines 
of tho Capo are peculiarly liable to casse or turbidity, 
accompanied or preceded by an incroaso in tho colour 
of tho wine, a more or less pronouncod bitter flavour, 
and a very characteristic earthy odour or terroir. Tho 
malady, which possesses the gonoral character of casse 
ferrique (see Lagatu, this J., 1897, 751) is not of biological 
origin, but is conditioned by purely chemical changes. 
The essential conditions for its appearance are access 
of oxygen, the presence of iron saltB which act aB 
carriers of oxygon, and tho presence of certain oxidisable 
substances of the wine, notably tannic acid. A mere trace 
of iron, such as may be extracted during filtration through 
asbestos or decolorisation with animal black, sufficos, 
by altornato oxidation and reduction, to produce a large 
cumulative effoot when the supply of froo oxygon is not 
limitod and sufficient time is given. The casse itself 
consists of a colloidal combination of iron with products 
derivod from the limited oxidation of tannin and certain 
proteins, and it may bo distinctly perceptiblo when 
amounting to only a few mgrins. ]>er litre. At ordinary 
temperatures the whole of tho oxidised products do not 
separato from a wine whioh lias undergone casse, and a 
distinct improvement in the flavour and colour of the wine 
may bo offocted by chilling for some days at 31°—32° F. 
(0°C.) and filtering cold. Addition of sulphurous acid 
(potassium metabisulphite), even within tbc limits allowed 
by the Adulteration Act of the Union, 1913 (200 mgrms. 
per litre for dry wines, and 357 mgrms. for others), has a 
marked effect in preventing casse and in restoring faulty 
wines to their original state. Citric acid diminishes the 
tendenov of a wine towards casse, but tartaric acid has 
little effect. Addition of tannin to white wines » depre¬ 
cated, and in ordor to prevent its prosenco in more tnan 
a trace, it is advisable to effoot a rapid separation of tho 
juice from the skins and a judicious cutting off of the 
* l press wine ” from the bulk. Fining with isinglass or 
egg white, or better still, filtration, is preferable to the 
tannin-gelatin process of fining. Further moans of 
guarding against casse are quick fermentation with 
selected yeasts and well controlled by attorn peration, 
oold storage and maturation of the wine, and the avoid¬ 
ance of residual air in tho bottles. Several tests are 
described by whioh tho tendency of samples of wine to 
4&velop casse may be compared:—(1) Treatment with 
*J 0 *V 9 l.’V hydrogen perfftide at the rate of 10 c.c. per 
wines will show enhanced oolour or turbidity 
clamours, and faulty samples within a few 
) Treatment with 0*2 o.c. of a 2% solution of 
> pnr 100 o.o.; a satisfactory sample may 
“sy for 14 days. (3) Ten c.e. of the wine 
p5 c.c. of N1 10 sodium hydroxide solution 
'»the latter sinks in the wine and 
. * At the junction of the two 
f nO^rality, there is a more or less 
is a «one varying in colour from 
fAtrirsherry oolour. The intensity 



of the oolour of these two rones corresponds to the tendency 
of the wino to undergo casse. There appears to be no 
connection between the presenoe of oxydases in wine, 
and the casse ferrique. The grape contains, in quantities 
differing according to the varioty, an oxydase (peroxydase) 
which occurs in the inner colls of the epidermis, and in the 
vascular bundlos underlying the skin and those oonneoting 
tho pips *vith the stalk. Freshly expressed grape juice 
contains no oxydase, but tho oxydase reaction (with 
benzidine and hydrogen peroxide) appears when the juice 
has boon in contact with the skins for a short time. Juice 
which contains a considerable quantity of oxydaso has a 
tendency to become brown on exposure to air. This is 
particularly notable with the White French varioty of 
grape which is specially rich in oxydasos. The so-oalled 
“ light ” wines of S. Africa are much higher in alcoholic 
strength than tho avorage European wines of a similar 
class, owing to the higher gravity and sugar content of the 
must before fermentation, dilution being forbidden 
by law. This in itself appears to favour casse in tho white 
wines, and certainly detracts from their value as beverages 
for general table use. Tho author is convinced that a 
dilution of the must to about tho gravity of the musts 
of the light- European wines would tend to improve the 
character of the Houth African wines and that tho pro¬ 
hibition of this dilution by law and of the addition of 
citric acid arc directly detrimental to the quality of most 
of the wine produced there.—J. H. L. 

Wine ; Determination of lactic acid in - by W. Moslinger's 

barium chloride method. W. I. Baragiola and O. 
Schuppli. Z. Untcrs. Nahr. Genussm., 1914, 27, 
841—881. 

The serious errors shown to be inherent in Moslinger’s 
method are, to a great extent, eliminated in the following 
modified method A mixture of 25 c.c. of the wine 
and 25 c.c. of water is distilled to half its volume and 
thon steam distilled until a total of 200 c.c. of distillate 
has passed over; the distilling flask is fitted with a 
special dephlegmating device (see von Babo and E. Mach, 
Keller wirtBchaft, 1910, 628). The distillation residue is 
rinsed into a dish with water, treated with 5 c.c. of a 
10% solution of barium chloride, and neutralised with a 
hot saturated solution of barium hydroxide; if the prosenco 
of laotie anhydride is suspected, 2—4 c.c. of a cold 
saturated solution of barium hydroxide are now added, 
the whole is heated for 10 mins, on the water-bath, and 
made neutral, with hydrochloric acid, to azolitmin paper. 
The neutral solution is concentrated to 10—15 c.c., being 
kept neutral during evaporation ; it is then rinsed with a 
small quantity of hot water into a graduated cylinder, 
made up to 25 c.c., cooled, and treated, whilst being 
vigorously shaken, with 95—96% alcohol. The solution 
is made up to 100 c.c. with 95—96% alcohol, left overnight, 
and again made up to 100 c.c. with alcohol, and filtered ; 
75 c.c. of the filtrate are treated with 25 c.c. of a 5% 
solution of sodium sulphate, shaken, left for about 15 mins., 
and filtered ; 75 c.c. of this second filtrate arc evaporated 
and incinerated in a platinum dish, the alkalinity of the 
ash then being determined. If the alkalinity correspond* 
to a o.c. of N/i solution, tho wine contains (ax 6*4) grma. 
of lactic acid per litre. In the case of wines to which 
known quantities of lactic acid had been added, 84—100% 
of the added acid was found by the above method, whilst 
only 57—08% was found by Moslinger’s original method. 


htfluenct of potassium and phosphoric acid on the quality' 
of brewing barley. Scniil. See XVI. 

Curative action of aulolystd yeast against avian polyneuritis* 
Cooper. See XX. 1 

Determination of mannitol. Smit. See XXIII. 


Patent. 

Sterilisation of water, vinegar, and other liquids by mean* 
of bromine, Ger. Pat. 273,959. See XIXb. 
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XIXa.—foods. 

Hardened [hydrogenated] foie; Suitability of - for 

human food. K. B. Lehmann. Chem.-Zeit., 1914, 88, 
798—799. 

Commercial samples of hydrogenated arochis, sesam4 
and cottonseed oils oontainod from 0 07 to 6 mgrms. 
Ni per kilo. Feeding experiments with these fats were 
maao upon animals and human beings for periods up to six 
months without any ill effects being felt or observed. 

—C. A. M. 

Rice grains; Disintegration of - by means of alkali. 

F. J. Warth and D. B. Darabsett. Agrio. Research 
Inst., Bull. No. 38, 1914, pp. 1—8, with seven photo¬ 
graphic plates. 

The quality of rice grains, and the differences between 
various kinds of rice, may be demonstrated, to some extent, 
by thoir behaviour when immersed in alkali solution. 
The degree of attack, as shown by diffusion, disintegration 
and gelatinisation, is best observed when the grains are 
placed for 24 hours in potassium hydroxide solutions 
varying in strength from 10 to 1*25%. The tests must 
be made on the polished grains, and, provided that the 
outer coat of the grains has been removed, the effect of the 
alkali is independent of the extent of the polishing and is 
governed by the quality of the grain ana the nature of 
the starch it contains. The method may also bo used for 
distinguishing quality in paddy, but in the case of wheat 
grains the action of the alkali does not show the marked 
differences that it reveals with rices. (See also this J., 
1914, 433.)—W. I*. S. 

Castor seeds; Detection of -. G. I). Lander and 

J. J. Geako. Analyst, 1914, 39, 292—295. 
Active ricin is dotectod by incubating 2 grins, of the 
material with 40 c.c. of 0-9% salt solution for 1 hour 
at 37° C., allowing the mixture to stand overnight, and 
then centrifuging it for an hour at 3800 revolutions per 
min. One c.c. of the clear liquid is mado to form a layer 
over about 0*1 c.c. of antiricin serum, and in the presence 
of ricin a zone developing after 12 hours into a precipitate 
is obtained. As a confirmatory test well-washod blood 
corpuscles suHjiended in physiological salt solution are 
treated with the extract. Agglutination is rapidly 
shown with the mixture consisting of 10% castor seed 
and 90% linsoed, but is less pronounced with smaller 
proportions of castor soed. Proof that ricin is the agglutin¬ 
ating agent is obtainod by mixing equal quantities of 
normal serum and antiricin serum with oqual quantities of 
the extract from the seeds, and adding to each the same 
amount of the blood-corpuscle suspension. Inhibition of 
agglutination in the antiricin mixture indicates the presence 
of ricin.—0. A. M. 

Coffee.; On a new method of removing injurious substances 

from -. J. Gorbing. Z. offentl. Chom., 1914, 20, 

202—216, 222—229. 

Substances having an injurious effect on certain 
individuals are proaucod when coffee berries are roasted, 
but may bo eliminated by coating the raw berrioa with 
clay and removing the coating subsequently from the 
roasted berries. The clay removed from the berries 
contains considerable quantities of reducing substances 
and fat.—W. P. S. 

Colouring matters ; Influence of artificial organic -- on 

the enzymic hydrolysis of proteins. H. Damianovich and 
L. Guglialmofu. Rev. G^n. Mat. Col., 1914,18,161—165. 
Continuing previous work (this J., 1911, 644) on the 
influenoo of dyestuffs on the digestion of albumin by 
pepsin in an acid modium, the effect of varying con¬ 
centrations of the dyestuffs was studied. Aoid dyestuffs 
had a powerful inhibitive action oven at groat dilution, 
the effect of pioric acid, for instanoe, being perceptible at a 
concentration of only 0*0001%. The action increased 
with the concentration of the dyestuff and was always 
accompanied by a staining of the albumin; in some coses, 
for example with Ponceau 2R, Erythrosine, Chloramine 
Yellow, Congo Red, etc., A precipitate was produced. 


Basic dyestuffs were, in general, without action, but in 
somo oases (e.g. Methylene Blue) hod an aooelerating 
©fleet in the more concentrated solutions. In similar 
oxperimonts on the offect of dyestuffs on the digestion 
of casein bv pancroatin in on alkaline medium, the results 
were, on the whole, with certain exceptions in the more 
dilute solutions, the reverse of those observed in the 
digestion of albumin by pepsin in an acid medium, *.e., 
tho basic dyestuffs exorted an inhibitive action and tha 
acid dyestuffs wore inactive.—A. S. 

Patents. 

Food products [jmtinous substances]. H. Wade, London. 
From R. Douglas, Rochester, N.Y., U.S.A. Eng. Pat. 
12,439, May 28, 1913. 

Vegetable substances or fruits, preferably apples, are 
pressed in order to remove saccharine juices and the pulp 
is then extracted under pressure with hot water con¬ 
taining 0-1% of tartaric acid. The extract, after being 
evaporated to a syrupy consistence, forms a jolly whon 
mixed with sugar and water.—W. P. S. 

Flour , meal, offals, bran , grain, or like material; Treatment 

of -. E. Samuolson, Banbury, Oxford, and J. 

Backhouse, Bootle, Lancs. Eng. Pat. 16,230, July 15, 
1913. 

The flour or other material is introduced into the lower 
part of a vertical chamber of circular eross-seotion provided 
with beaters attached to a rotating central shaft. The 
boaters cause tho flour to rise in tho chamber in tho form 
of a cloud. A spray of liquid or liquid-laden air is intro¬ 
duced tangentially into the chamber, and tho treated flour 
is discharged through an opening at the upper part. 

—W. P. 8. 

Pasteurised milk ; Process for utilising Hie heat of -. 

A. Domke. Ger. Pat. 273,388, May 14, 1913. 
Before passing to tho heat-iutorchangor in which it servos 
to prehoat the cold milk, tho hot pasteurised milk ib led 
through a small apparatus in which it Berves to pasteurise 
tho cream.—A. 8. 

Buttermilk ; PrejMiration of - which can be preserved for 

a long time. R. Suwolack. Gor. Pat. 273,628, Jan. 30, 

1913. 

Fresh buttermilk is heated for some time at not below 
85° C., with vigorous agitation, then rondored homogeneous 
by forcing it, under a pressure of about 250 atmospheres, 
through narrow tubes against a hard surface, and after 
being cooled and freed from air, is enclosed in air-tight 
vessels. —A. S. 

Food [fruit] products. R. Douglas, New York. Eng. Pat. 
19,192, Aug. 23, 1913. 

See Fr. Pat. 462,045 of 1913 ; this J., 1914, 215.—T. F. B. 

Cocoa and chocolate substances; Art of roasting -. 

F. E. F. Neumann, Wandsbek, Germany. Eng. Pat. 
13,861, Juno 16, 1913. 

See Fr. Pat. 463,325 of 1913 ; this J., 1914, 371.—T.F.B. 

Protein compounds obtained from fish ; Soluble -- and 

process of making the. same. R. Adler, Assignor to 
Naamloozo Vennootachap Algom. Uitvinding Exploitati© 
Maatsch., Amsterdam. U.8. Pat. 1,101,513, June 23, 

1914. Date of appl., Oct. 2, 1913. 

Sek Eng. Pat. 7700 of 1913 i thi» J., 1913, 957.—T. t. B. 
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Antiseptic properties; Relation between tie structmc 4M 
composition of organic compounds and tkdr ——. KT 
Charitaohkow. J. Run. Phya.-Chem. Gei.,1914, ##, 
70—70. Chom. Zentr., 1914, t. 219#. 

In experiment, made with PeniciRiutn gta w mt n, withtke 
object of determining the »uitoliffity*o( Tari**»'jwh^aofc.. 
product* for the impregnation at railway Sspom, 'MiK 
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found that Russian petroleum has no antiseptic properties. ! 
apart from those associated with small quantities of 
phenolic substances present therein. Naphthenic acids 
formed from petroleum by oxidation, and also their copper 
and zinc salts, are, on thu other hand, powerful antiseptics. 
In the author’s view only those organic compounds which 
are chemically active possess antiseptic properties, and I 
the activity of the naphthenic acids is attributed to the j 
presence of a live-mcmborcd ring in the molecule.—A. S. 

Liver of sulphur; Purchase and use of -. J. Board j 

, Agric., 1014, 21, 290-241. j 

Assumino that the fungicidal value of liver of sulphur is 
due to sulphur in the form of sulphides (hydrosulphide, 
sulphide, and polysulphide) (compare Foreman, this 
Util, 1 .to), the results of analysis in the Government 
Laboratory, of a large number of samples of different 
origin show that the quality of the commercial 
product varies very widely and that there is no 
connection between the price and the fungicidal value. 
The content of sulphide-sulphur decreases rapidly when 
liver of sulphur (solid or solution) is exposed to the air. 
The solid should preferably be packed in containers of 
small capacity (J to I lb.) aiid the solution should either be 
prepared just before use or kept in full, tightly-corked 
bottles.—A. S. 

Patents. ■ 

Furnaces [; Destructor -1. T. W. Attcrhury, New 

York, and P. W. Matthews, Wheeling, W. Va., I'.N.A. 
Eng. Pat. 14.8(12, dune 27. 1913. Under Int. Conv., 
July .5, 11112. 

Form Bets of trough-shaiK-d grates are mounted on a I 
horizontal drum, which is rotated at intervals, so that | 
each grate occupies four positions successively. In the 
first position it receives a charge of refuse pushed in side¬ 
ways by a ram, and hot combustion gasoH are passed 
through it to dry the refuse. The grate next- comes into 
position two (the uppermost) and the dried refuse is 
burned. In the third position, air is passed through the 
grate to cool the ashes, and is subsequently used for 
burning the refuse in jiosition two. On turning into 
position four (the lowermost) the cooled ashes arc dropped 
on to a moving band conveyor.—W. H. ('. 

Water, vinegar, and other liquids ; Process for the sterilisa¬ 
tion of - by means af bromine. M. Ricgcl. Ger. Pat. 

273,959, Sept. 17, 1913. Addition to Ger. Pat. 272,271. 

A FT SR the treatment, as described in the chief patent 
(this ,f„ 1914, 564), the bromine is removed by treatment 
with the calculated quantity of calcium sulphite or bi¬ 
sulphite.—A. S. 

Boiler-feed water ; Process Jor purifying -. N. Tikho- 

miroff. Ger. Pat, 274,351, Dec. 29, 1912. 

The water after being mixed with the softening agent is 
forced through spraying nozzles disposed in a chamber 
through which the waste-gases from the boiler-furnace 
are passed. A series of such chambers is used, the water 
from each being collected in a receptacle or one compart¬ 
ment of a rooeptaclc, whenoe it passes to a pump which 
foreeB it through the Bpraying nozzles in the preceding 
chamber or compartment.— A. S. 

Water softening or purifying substance and jerocess of 
obtaining same. P. do Brtinn, Dusseldorf, Germany. 
F.ng. Pat. 5783, March 8, 1913. Under Int. Conv., 
Sept. 27, 1912. 

.See Fr. Pat. 456,391 of 1913 ; this J., 1913, 958—T. F. B. 

Water ; Process Jor heating and purifying or softening -. 

C. Erith, London. U.R Pat. 1,099,433, Juno 9, 1914. 
Date oi appl., March 20,1911. 

.SEE Eng. Pah 24,992 ol 1910 ; this J., 1911,570.—T. F. B. 

Water; Means for softening -. H. J. Wheaton, 

Spondon. UJS. Pat. 1,100,803, Juno 23, 1914. Date 
of appl., Fe5.7, 1914. 

,flo Eng. Pat. 4198-011913; this J., 1914,216.—T. F. B. 


Sewage; Centrifugal apparatus for treating -. J. 

Bromet, F. Thorman, and H. 0. Wood, Tadcaster. 
U.8. Pat. 1,098,554, June 2, 1914. Date of appl.. 
May 19, 1913. 

See Eng. l’ats. 22,830 and 25,578 of 1912; this ,T„ 1913, 
839.—T. F. B. 


XX.—ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Ipecacuanha; Alhaloids of -. F. H. Carr and F. L- 

I’yinan. ('hem. Soc. Trans., 1914, 105, 1591—1638. 
(See also this J., 1914, 610, and 1911, 1332.) 

Tub three alkaloids emetine, ccphaelinc and psychotrino 
were obtained from the drug by Paul and (Wnlcy’s 
method, carefully purified, and the crystalline salts 
characterised. The empirical formuho are: emetine 
G j 9 H 10 () 4 N 2 ; cephaclino Cj # H j 8 0,N, ; and psychotrine 
U.sHs.OiN,. Syntheses proved that psychotrineH-Hj= 
cephaeline, and c-pirni-linr j(’H, emetine. When hydro¬ 
lysed by means of hydrochloric acid at 1 35"-- 140" 0. 
emetine and cephaeline both yielded the noremetine 
hydrochloride, C , ts H 9t 0 4 N l ,2iK' < l > melting at 240" C. with 
decomposition. Emetine and cephaeline arc secondary 
tertiary, whilst psychotrine is a ditortiary baso. When 
emetine and benzoic anhydride were heated on the water 
bath bonzoylemctme (,,,(t 4 .Y 2 .('().(',H & , was pro¬ 
duced ; it crystallised from absolute alcohol in white 
prismatic needles, m. pt. 185"—186“ 0. On reduction, 
psychotrine yielded two isomeric bases, cephaeline and 
isuccphaclinc, the latter crystallising from alcohol and 
ether in clear plates, melting at 159“—Hit) C., and with 
lain -—71-8* in chloroform. When treated with sodium 
mothyl sulphate and sodium amyloxide, the hydroxyl 
group of cephaeline was methylated with the formation 
of omotine. With methyl sulphate and sodium methoxide, 
on the other hand, mcthylation of the imino group took 
place, principally with tho formation of N-mcthylcophaolino, 
m. pt. 194° — 195“ U. and la'll- — 48-7° in chloroform, 
N-methylometine (hydrobromide m. pt 210°—230“ U.) 
and a little emotine. The composition of the alkaloids 
is therefore: psychotrine C,jH t ,(OCH,),(OH)N,; 
cephaeline C, 6 H 17 (OGH 3 ) 3 (<)H)(NH)N; emetine 
0 a jH, 7 (OCH ? ) 4 (NH)N. Emetine hydrochloride after boil¬ 
ing with ferric chloride solution gave a scarlet rubremotine 
hydrochloride soluble in chloroform, which when air- 
dried had the composition, t'.(,H 11 U 4 N 1 ,H('!, and melted 
at 127“—128° C. with decomposition. After oxidising 
with permanganate in acetone, emetine yielded a little 
6.7-dimethoxyisoquinoline-l-carboxylic acid. The alka¬ 
loids are considered to bo derivatives of tsoquinolinc. 

—F, Shdn. 

Brucine; Interaction between nitric acid and - in 

presence of metallic nitrates. E. H. Rennie and A. E. 
Dawkins. Ghem. Soc. Tram., 1914,105, 1487—1490. 
The nitrates of sodium, potassium, cscsium, rubidium, 
and Btrontium acoelerate the production of the rose pink 
coloration due to tho interaction of nitrio acid and brucine, 
the effect increasing with increasing concentration of the 
nitrate. The reaction is apparently due to the presence 
of nitrous acid, as no colour is produced if urea is added 
to the nitric acid. The general results are aimilar to those 
given by nitric acid and copper in the presence of metallio 
nitrates (this J., 1908, 746; 1911, 751), but no retarding 
effects were observed as in experiments with copper. 

—R. G. P. 

Berberi ne and its determination. E. Richter. Aroh. Pharm., 
1914, 252, 192—205. 

The alcoholic extract of Berberis bark representing 
4 grins, of the drug, or an equivalent amount ol the 
tincture, i« evaporated to dryness, dissolved in water, 
and 10 c.c. of 15% sodium hydroxide solution added. 
The whole » shaken with 80 grms. of ether for 10—15 
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mins, and 1 grm. of powdered tragacanth added. 40 grms. 
of the ethereal solution are treated with 10 o.o. of N /10 
solution of picrolonic acid (nitrophenylmethylisonitroao- 
pyrazolone), and tho precipitate of borberine picrolonate 
collected, washed with a little ether and alcohol and 
dried at 110° C. The weight obtained multiplied by 
0561 gives the equivalent amount of berberine. (See 
this J., 1907, 1252.)—F. Shdn. 


N-Demethylocodeine. O. Diels and E. Fischer. Ber.* 
1914, 47, 2043—2047. 

Codeine dissolved in acetone was treated at the ordinary 
temperature with the dimethyl ester of azodicarboxylic 
acid. The condensation product was warmed on the 
water bath with N/ 1 hydrochloric acid and gave N- 
demethylocodeine, C 17 H 1B OjN, tho dimethyl ester of 
hydrazodicarboxylic acid and formaldehyde. The codeine 
lost the methyl group attached to tho nitrogen. 
Domcthylocodoine crystallised from acetone in small 
hexagonal leaflets m. pt. 186° C., gave a hydrochloride 
decomposing at 314° 0., and a diacetyl derivative 
crystallising from absolute alcohol in flat transparent 
crystals, m. pt. 176°—178° 0.—F. Shdn. 


Daphnandra micranilia; Alkaloids of -. F. L. 

Pyman. Chem. Soc. Trans., 1914, 105, 1679—1687. 
The bark of Daphnandra micrantha Benth., grown near 
Brisbane, contains over 6% of total alkaloids. Three 
new alkaloids wore isolated. Daphnandrine, is 

the most abundant. It is dibasic, contains three methoxyl 
groups and one N-methyl group, and is non-phenolic. 
Crystallised from chloroform it forms colourless needles, 
m. pt. 280° C. and has +474-7° for the driod base 

in the same solvent. Micranthine, C, 0 H 3a O,!N f , is also 
non-phenolic, contains one methoxyl group and one 
N-mcthyl group and is dibasic. The base crystallises 
from chloroform in colourless needles, m. pt. 196° C. 
Daphnoline, C 8 .iH 34 0 B N a or C 3S H 8B 0 B N a , is dibasic, and 
contains a phenolic hydroxyl group, two methoxyl groups 
and ono N-mcthyl group. After crystallising from 
alcohol or chloroform it melts between 190° and 215° C. 
and has [n] D ^+459° in ohloroform.—F. Shdn. 


Barbaloin into H-barbaloin ; New method of transforming 

-. E.Ltfger. Comptcs rend., 1914, 168,1903—1905. 

When barbaloin was heated to 100° C. with acetic 
anhydride and sodium acetate, a penta-aoetylbarbaloin 
was produced. After hydrolysing by means of alkali, 
a mixture of barbaloin and /9-barbaloin was obtained, 
from which the two substances were separated by means 
of the insolubility of the former in chloroform and methyl 
alcohol.—F. Shdn. 


Cadinene from Daniella thurifera. W. Lenz. Ber., 1914, 
47, 1989—1991. 

A dark brown balsam obtained in E. Africa from JPaniella 
thurifera Benn. (Lejjvminotae) yielded about 23% of oil 
on distillation with steam, leaving behind a soft resin. The 
oil was found to contain a considerable proportion of 
cadinenc.— F. Shdn. 


Yeast; Curative action of autolysed - against avian 

polyneuritis. E. A. Cooper. Biochem. J., 1914, 8, 
250—252. 

The liquid obtained by autolysis of brewers’ yeast, for 
example for 36—48 hours at 35°—36° C., possesses as 
marked curative properties against avian polyneuritis 
as the original yeast, and 10 times the minimum curing 
dose has no toxic action. Tho liquid retains its curative 
power for at least 8 weeks, and as air-dried yeast is still 
active even after storage for 2 years, and can be autolysed 
after storing for 4 months, the method described is an 
inexpensive one for preparing a non-toxio solution suitable 
for the oral treatment of human beri-berL—A 6. — * 


Essential oils; Constituents of -. Qalbanum oil. 

Syntheses in the sesquiterpene and di ter pc nr series. 

F. W. Semmler and K. C. Jonas. Ber., 1914, 47, 

2068—2082. 

A specimen of galbanum oil with tho following characters j 
b pt. 55°—195° G. at 15 ram, n D = 1-49395 at 25° C., 
+ at 25° C., and sp. gr. 0-9353, was found to contain 
pinenci, cadinene, nopinene, myreene, a terpene derivative, 
CjoHieO, aqd a new sesquiterjxme alcohol, Ct 8 H,*0. 
Tne terpene derivative boiled at 105°—115° 0. at 15 mm., 
had the sp. gr. 0-951 at 20° C., nn=l-4918 and aD“ +6° » 
it appeared to bo a readily enolisable ketone. The 
tertiary sesquiterpene alcohol, cadinol, boiled at 
155°—165° C. at 15 mm., had tho sp gr. 0-9720 at 20° C., 
n D =1-50702, and od=+ 22°C. The characters of the 
acetate were : b. pt. 100°—170° O. at 9 mm., ni)=1-49870 
at 19° C., sp. gr. 0-9916 at 19° C., ap^ + 14 0 at 19° C. 
Cadinol was readily dehydrated by means of potassium 
bisulphate, etc., yielding a hydrooarbon, which gave 
cadinene dihydrochlorido, m. pt. 117°—118°C., after 
treatment with hydrochloric acid. Cadinene regenerated 
from the dihydrochloride and that prepared by dehydrating 
cadinol were reduced by means of platinum and hydrogen 
and the products compared. Octahydro-ct-camphorcno 
(this J., 1913, 379) boiled at 183°—186° C. at 14 mm., 
had nn--1*46001, sp. gr. 0-8331 at 20° C., and was optically 
inactive. After myreene had l>een polymerised by means 
of hydrochloric acid and the hydrochloric acid split off 
again, a bicyclic diterpeno, iBo-a-camphorene, was obtained, 
with the characters : b. pt. 103°—197° C. at 19 mm., 
n D = 1 -50300, sp. gr. 0-0029 at 21° C., and optically inactive. 
Reduction by means of platinum and hydrogen gave 
rise to a hexahydro-derivative. When heated in a sealed 
tube with anhydrous oxalic acid, linalool yielded a* 
camphorene, whilst citroncllal gave an oxide, C«oH 84 0. 
The latter boiled at 190°—200° C. at 17 mm., and had the 
sp. gr. 0-9193 at 20° C., np=1-49156 and ap=+4 a . It 
was converted into a compound, CgpH.gO, by reduction 
with platinum and hyarogen. Cycloisoprenemyrcene 
(this J., 1913, 624) is monocyclic, for when reduced with 
platinum and hydrogen it yielded a hexahydro-derivative, 
C 16 H, 0> with the following characters : b. pt. 133°—135° C. 
at 15 mm., n D -= 1-45497, sp. gr. 0-8245 and optically 
inactive. When a- and / 3 -phellandrene were heated with 
isoprene in a sealed tube, a bicyclic sesquiterpene was 
produced. IJmonene and isoprene could be condensed 
to a monocyclic sesquiterpene by treatment with ethyl- 
sulphuric acid between -—10° and —18° C. Pinene and 
sabineno when heated in a sealed tube with glacial acetio 
acid and Bulphuric acid yielded a monocyclic sesquiterpene. 

—F. Shdn. 


Essential oils ; Analysis of [determination of esters in] —-. 

Behai. Bull. Soc. Chim., 1914, 15, 306—308, 566—568. 
A source of error in tho determination of the esters in 
essential oils by saponification is due to tbe fact that in 
the presence of alcoholic alkali the esters are decomposed 
so as to give the ester of iowost molecular weight and 
liberato the alcohol of higher molecular weight. For 
instanoe menthyl formate in alcoholic potassium hydroxide 
gives ethyl formate and geraniol, and when benzyl benzoate 
is warmed with the same reagent the odour of ethyl 
benzoate is easily percoptiblo. Owing to the ready 
volatility of these lower esters, losses occur during the 
saponification which can be prevented by heating the 
mixture in a closed vessel in a water bath. Formic acid u 
present in many essential oils, particularly in Algerian 
geranium oil.— F. Shdn. 


Essential oils ; Vanillin hydrochloric acid reaction for -—. 

J. Ccrdeiras. Pharm. ZCntralh., 1914, 340. Perfum. 

and Eseont. Oil Rec., 1914, 5, 265. 

I fresh solution of 0-5 grm. of vanillin in a little alcohol 
s made up to 100 grins, with hydrochloric acid of sp. gr. 
110 at 15° C. One drop of the oil is added to 5 o.o. of 
he reagent, the whole shaken and allowed to stand for 
15 mins, in the dark, when it is heated for 5 mws-in boiling 
rater, cooled and shaken with chloroform- Th* eplegr 
tactions observed, during these three ojjerations can pa 
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oomparod with those produced by known oils. A table 
of the colorations obtained for a number of oils is given. 

—F. Sunn. 


Sho-Qyu and Yu-Ju oils. K. Nilgai. Perfum. and Essent. 

Oil Roc., 1914, 6, 244—249. 

The Sh'i-dyii treo, probably identical with tho “ black 
camphor ” tree, grows to a height of 40 —50 foot in con¬ 
tinuous belts of forost at an altitude of 5000 to 0500 feet 
in Formosa. Tho wood is distilled locally and a yield of 
1-3 to 3 0% of oil can bo obtainod. Sovoral samples 
examined wore colourless or light yellow and had the 
following characters: sp. gr. 0-900 to 1-031 ; optical 
rotation +7-75 0 to 4 34-45 ; rofractivc index 1-4750 to 

1 -5023 at 20"—25" C. ; soluble in an equal volume of 80% 
alcohol at 30" C. ; acid value 0-1 to 0-76; ester valuo 0-0 
to 2-4 ; total alcohol by acetylation (10 grms. oil, 10 grms. 
acetic anhydride, 2 grms. sodium acetate, 2 hrs. acetylation, 

2 hrs. saponification) 13—40%. Tho following constituents 
wore identified: formaldehyde in very small amount, 
sabinono, dipontono, a-torpinono, terpineol-4, geraniol, 
citroneilol, safrol, ougonol, cadineno and linaloob _ 

Yu-Ju oil is obtained from the so-called “ oil-troo ” 
indigenous to Southern Formosa, and is closely alliod 
to oamphor oil. In external form the tree is identical 
with Cinnamomum camphara. but tho two can bo readily 
distinguished by the odour of a shaving taken from the 
root. An average viold of 3—4% of essential oil can bo 
obtainod from the ‘Yu-Ju tree. The oils examinod were 
light yellow or golden in colour, although brown oils arc 
occasionally met with. The characters are : sp. gr. 0-942 
to 0-967 at 15" C.; optical rotation +18-8’ to +30-8"; 
refractive index 1-4756 to 1 -4856 at 20“ C. Tho following 
constituents woro identified : furfural in small quantity; 
a- and /S-pinene ; oamphano; dipontono ; cinool in con¬ 
siderable quantities ; a-torpineol; safrol; ougeuol, and a 
blue oil boiling botween 275" and 290" 0. A considerable 
quantity of camphor could be obtained by fractionating 
the oil and cooling, although this oil contains loss camphor 
and more cinool than camphor oil.—F. Shdn. 

Cymbopogon caloratus, Stapf; Oil of - from Fiji. Bull. 

Imp. Inst., 1914, 12, 48—50. 

The loaves arc stated (Bull. No. 6,1913, Dept. Agric. Fiji) 
to yield about 0-35% of volatile oil, equivalent to about 
29 lb. jrcr acre. The oil has been oxamined by doubling 
and Earl (Chom. Soe. Proc., 1914, 30, 10) who find that 
the principal odorouB constituent is citral, 40% ; it also 
contains geraniol, 23% in the freo state and 10% as 
goranvl acetate. About 7-5% of terjienes are present, 
probably containing Mimononc, togethor with small 
amounts of free acetic acid and phenols; a solid tasteloss 
and odourless phenol was isolated. A small consignment 
of the oil sold at 2d. per oz. in London (Jan. 1913), with 
C-oohin lemongrass oil at 4Jd. per oz. and Coylon citronella 
oil at Is. 6Jd. to Is. 8d. per oz.—R. G. P. 

Terpe nes; Synthetic hydrocarbons allied to -. W. N. 

Haworth and A. W. Fyfe. Chem. Soe. Trans., 1914, 

105, 1659—1671. 

Certain kotonos of tho eyefohoxeno sorios wore condensed 
with ethyl sodiocyanoacetate, the acid thorcbv produced 
subjected to distillation in order to eliminate carbon 
dioxide, and the resulting ketone treated with magnoeium 
mothyl iodide. The ketones were converted into car- 
binols by the Grignard reaction and water eliminated from 
tho latter by means of oxalic acid to obtain higher homo- 
loguoe of tho terpenes. In this way two optically active 
hydrocarbons were prepared from dl-methyleyeiohexan- 
3-one, viz., <M-methyl-3-dimethylvinyl-A 3 -eycIohoxene and 
d-l-methyl-3-dimothvlvinvl-A l -cyciohexene. Tho former 
boiled at 190°—191°'C., had n D =1-4793, sp. gr. 0-8445 at 
15°/4° C 1 ., and [o] D “ +63-9°. The latter hydrocarbon 
boiled at 192“—193° C., had n D =l-4802, sp. gr. 0-8531 
at 16“/4°C., and [a]o=4-54-8°. 1-Dimothylvinyl-5 1 
oyeiohexens was prepared by a similar series of reactions 
and had the characters : b. pt. 172°—173° C., no =1-4854, 
andtp.gr. 0-8687 at 20“ /4“ C.-F. Shun. 


Thujone and thujamenlhone. 
into the other. M. Godchot. 
1807—1808. 


The ii 


reel conversion of one 


Comptos rend., 1914,158, 


Thujone in the prosenoe of hydrogen and nickel at 175 — 
180° C. is readily transformed into thujamenthone. The 
trimethylcne ring under those conditions is readily reduced 
and broken, while tho cyolopentano ring remains quite 
stable.—W. H. P. 


(Join'd; Colour reaction of - in the solid state. Maldiney. 

Comptos rond., 1914, 153, 1782—1783. 

Solid quinol and potassium carbonate rubbod tog other 
give a chractoristic deep blue ooloration. Sodium car¬ 
bonate gives only a dirty mauve colour after long tritura¬ 
tion, and ammonium and iithium carbonates nave no 
etfoot. Water destroys tho colour, giving a yollow solution; 
atoohoi and ammonia have the same offoct.. Ether 
gradually destroys the colour without dissolving the 
product while ohloroform and benzene have no action. 
No othor photographic dovoloper has been found to 
resemble quinol in this respect.—W. H. P. 

[soprene; Physical constants of ——. C. Harries. Ber., 
1914, 47, 1999 -2003. 

Two preparations of synthetical isoprene obtained, 
ros|>eotivoly, from tho Elberfotdo Farbeufabrik (A) and the 
Badische Anilin- und Sodafabrik (B) after careful fractiona¬ 
tion woro practioally idontical in boiling-point, specific 
gravity ana olemontary composition. The optical con¬ 
stants, however, showed marked differences, from which 
it is concluded that tho specimen (B) cither contained 
impurities or else consisted of a physically isoraorio isoprono. 
The following constants are quoted for pure isoprono : 
b.pt. 33-76—34-0° 0. at 762 mm.; l), 18 ' 5 =0-6867; n;," * = 
1-42617.—J, R. 


Erythrene ; New method of preparing — -from derivtilives 
of ethyl ether. J. Ostromysslonski and S. Kielbasinski. 
■1. Russ. Phys.-Chem. Oes., 1914, 46, 123—133. Chem. 
Zentr., 1914, 1, 2155. 

Monoohlorokthvl other, OH a .CH(Cl).O.C,H 5 , b.pl. 
92°—96° C„ gives yields of up to 20% of erythrene whon 
heated to 350“ C. in presence of alumina or barium ohjoride. 
Tho catalyst, howovor, soon boeomos inactive, owing to 
the deposition of roaction products thereon. Similar 
resultsaroobtainod with aootal, C'li 3 . OH(()C t H t ).O.C,H„ 
and with this compound, in presence of alumina, a yiold 
of up to 16% of erythrene can be obtainod at tho ordinary 
temperature. The yield is not affected by the nature 
of the containing vessel or hy diminishing tho pressure. 


Methyl alcohol; Thermal decomposition of -. W A. 

Bone and II. Davies. Chem. Sec. Trans., 1914, 105, 
1691—1696. 

After heating for 10 inins. to 650° C. the vapour of methyl 
alcohol was converted into a mixture of carbon monoxide, 
methano and hydrogen. During the decomposition no 
earbon was deposited, nor could either aoetylene or 
ethylene be detected in tho products. At 1000“ C. the 
decomposition was almost instantaneous without any 
deposition of carbon or formation of acetylene or ethylene. 
The gaseous products consisted principally of oarbon 
monoxide and hydrogen with a little methane and a traee 
of carbon dioxide.—F. Shun. 

Patents. 

6-Hydroxy.2-piperonylyuinoline-d-carboxylic acid; Manu¬ 
facture of -. Chem. Fabr. auf Action (vorm. E. 

Sohering), Berlin. Eng. Pat. 16,482, July 4, 1913. 
Under lnt. Conv., July 8,1912. Addition to Eng. Pat. 
15,481 of 1913. 

An alooholio solution of p-aminophenol is boiled with 
an alooholio solution of piperonal and pyroracemic acid. 
The precipitated 6-hyaroxy-2-piperonylquinoline-4-car- 
boxylio acid is purified through its KX^ium salt.—P. Sesx. 
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Aliphatic hydrocarbons from poly-methylenes or mixtures 

containing the same; Manufacture of -. F. Sommer, 

Vienna. Eng. Pat 19,972, Sept. 1, 1913. Under 
Int. Conv., Sept. 24, 1912. 

Non-haturatxd hydrocarbons are produced by dis¬ 
tillation by the “ oraoking ” process from polymethvlenes 
or mixtures containing the same, and are then converted 
into saturated aliphatic hydrocarbons by reduction. 

—F. Sots. 


Fatty acids containing arsenic or phosphorus; Process for 

producing iron salts of -. F. Heinemann, Berlin. 

Eng. Pat. 29,741, Doc. 24, 1913. Undor Int. Conv., 
.lari. 2, 1913. Addition to F.ng. Pat. 18,732 of 1912, 
dated Nov. 29, 1911 (this J., 1913, 109). 

Fatty acids containing arsenic or phosphorus, obtained 
by treating fatty acids of the acetylene series with tri¬ 
halogen derivatives of arsenio or phosphorus, are con¬ 
verted into iron salts by treating them or their salts 
with solutions of basic or neutral iron Balts. For instance 
chloro-arsenobehnnolic acid dissolved in methyl alcohol 
is neutralised with alcoholic soda-lye and mixed with an 
alcoholic solution of ferrio chloride. Or the alcoholic 
solution of the aoid may be added to a solution of iron 
acetate or liquor ferri oxychloraii (German Pharmacopoeia) 
mixed with alcohol. The resulting iron salts aro reddish 
brown powders insoluble in water or alcohol.—F, Sotn. 


Therapeutical agents in the treatment of tuberculosis and 
syphilis ; Process of manufacturing compounds suitable 

as -. Farbwerko vorm. Meister, Lucius, und 

Briining, Hochst on Maino, Germany. Eng. Pat. 1837, 
.Ian. 23, 1914. Under Int. Conv., Jan. 24, 1913. 

Compounds for use in treating tuberculosis and syphilis are 

f iroduced by treating gold cyanido with a salt of an organic 
lasc, particularly l-phenyl-2.3-dimethvl-4-amino-5-pyrazo- 
Inne or its alkyl derivatives By this means the gold 
cyanide w protected from immediate reduction.—T. F. B. 


Jietaine salts ; Manufacture of --. Act.-Gos. f. Anilin- 

fubr., Treptow. Germany. Eng. Pat. 2923, Feb. 4, 
1914. Under Int. Conv., Oct. 18, 1913. Addition to 
Eng. Pat. 2813 of 1914, date of appl., May 7, 1913 (sec 
this J., 1914, 658). 

Molasses, exhausted molasses, or other residue from the 
beet sugar factory is rendered feebly acid with hydrochloric 
acid and then evaporated in a vacuum at a temporaturo 
not materially above 60° 0. until crystals begin to separate. 
To effect a more rapid separation, the evaporated solution 
mav be mixed with a further quantity of conoontrated 
hydrochloric acid, after which the mass is cooled. The 
solution obtained in this way is free from humio sub¬ 
stances, and deposits betaine hydrochloride mixed chiefly 
with inorganic salts.—T. F. B. 

Esters of phenol homologues halogenised in the side chain ; 

Process for the preparation of -. Dr. Sohmitz und 

Co. Gos. m. b. H., Diisseldorf, Germany. Eng. Pat. 
3053, Feb. 6,1914. Under Int. Conv., April 10,1913. 
Halogens can be introduced into the side chain of esters 
of phenol homologues by treating the esters with halogens 
or their equivalent in presence of light, preferably from 
a souroc of light rich in ultra-violet rays, and at the ordinary 
temperature or below 100° C. The esters may be dissolved 
in carbon tetrachloride or other suitable solvent. In 
some cases it is advisable to use a halogen carrier 
Example: 10-2 kilos, of chlorine are introduced into a 
solution of 18 kilos, of o-cresol carbonate in carbon 
tetrachloride, under the influence of rays from a mercury- 
vapour lamp ; the temperature is kept at about 25°—30° C. 
ui-Dichloro-o-cresol carbonate is obtained in the form 
of an oil. By carrying out the chlorination of the solid 
oreBol carbonate in presence of a small quantity of phos¬ 
phorus pentaohloride, u-trichloro-o-oresol carbonate is 
produced.—T. F. B.' 


-Mercury; A preparation of - for therapeutic purposes. 

Dr. Bayor 4s Tana, Budapest. Eng. Pat. 11,302, 
May 14, 1913. Under Int. Conv., June 29, 1912. 

See Ger. Pats. 267,411 and 267,412 of 1912 ; this J.. 1914, 
220. The products may be dissolved in alkali.—T. F. B. 

Aromatic mercury compounds; Manufacture of -. 

Farbworke vorm. Meister, Luoius, und Briining, Hochst 
on Maine, Germany. Eng. Pat. 2314, Jan. 28, 1914. 
Under Int. Conv., Jan. 29, 1913. 

See Ger. Pat. 272,289 of 1913 ; this J„ 1914,568.—T. F. B. 

Propylene from acetylene and methane ; Production of -. 

A. Heinemann, London. Eng. Pat. 12,365, May 27, 
1913. 

SEEFr. Pat. 458,397 of 1913; this.)., 1913,1086.—T. F. B. 

Jsoprene; Process for manufacturing synthetic -. 

C. K. F. L. Gross, Christiania. U.S. Pat. 1,099,498, 
June 9, 1914. Date of appl., June 12, 1913. 

See Fr. Pat. 459,988 of 1913 ; this J., 1913,1129.—T. F. B. 

Glycerine ; Process for the synthetic production of -. 

A. Hoinemann, London. Eng. Pat. 12,366, May 27, 

1913. 

See Fr. Pat. 458,398 of 1913 ; this J„ 1913,1086.—T. F. B. 

Esters and ethers of ethylidene glycol and vinyl alcohol; 

Manufacture of -. Ohem. Fabr. Gricshoim-Elektron, 

Frankfort on Maine, Germany. Eng. Pat. 14,246, 
June 19, 1913. Under Int. Conv., Juno 21, 1912. 

See U.S. Pat. 1,084,581 of 1914; this J., 1914,219.—T.F.B. 

Bismuth salt of galUicarboxylie acid; Manufacture, of the 

-. P. A. Newton, London. From Farbonfabr. 

vorm. F. Bayer und Co., Elbcrfeld, Germany. Eng. 
Pat. 16,715, July 21, 1913. 

See Ger. Pot. 268,932 of 1912 ; this J., 1914,277.—T. F. B. 

Compounds containing residues of sulphophenol-ortho - 
carboxylic acids or their transformation products ; Process 

for producing - . P. A. Newton, London. From 

Farbenfobr. vorm. F. Bayer und Co., Elberfeld, Germany. 
Eng. Pat. 22,854, Oct. 9, 1913. 

See Fr. Pat. 466,236 of 1913 ; this J. 1914, 637.—T. F. B. 

Diaryl ethers; Process for the formation of -. L. 

Ostermann, Hamburg, Germany. U.S. Pot. 1,099,761, 
June 9, 1914, Date of appl.. May 21, 1913. 

See Eng. Pat. 9797 of 1913 ; this J., 1914, 102.—T. F. B. 

Polyarseno compounds and process of mating same. P. 
Ehrlich and A. Bcrthoim, Frankfort, Assignors to 
Farbwerko vorm. Meister, Lucius, und Briining, Hochst 
on Maine, Germany. U.S. Pat. 1,100,720, June 23, 

1914. Date of appl., July 16, 1913. 

See Eng. Pat. 14,409 of 1913 ; this J., 1913,1030.—T. F. B. 


XXI. PHOTOGRAPHIC MATERIALS AND . 
PROCESSES. 

Quinol; Modification of the developing power of - 

by introduction of substituents into the aromatic nucleus. 
A and L. Lumitre and A. Seyewetz. Bull. Soc. Franf: 
Phot., 1014, 5, 181—184. 

The introduction of halogen groups into the quinol nuoleui 
results in an inorease of developing power both in oaustio 
alkali and in alkali carbonate solution; bromine is more 
aotlve in this respect than chlorine. Similarly the 
methyl group increases the developing power. On the 
other hand, the introduction of nitro or sulphonic groups 
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causes a considerable decrease of developing po^tf, 
dinitroquinol possessing no developing properties. When 
a halogen group and a sulphonic group are present together 
in the quinol nucleus, products are obtained whion are 
more active than quinolsulphonic acid but less active than 
ouinol itself, whatever may be the relative positions of 
the substituent groups.—T. F. B. 

Quinone and sodium sulphite. ,T Pinnow. J. prakt. 
(’hem., 1914, 89 , 530—646. 

The chief product, of the reaction between quinone and 
neutral sodium sulphite is quinolmonosulphonate of 
sodium ; small quantities of quinol and hydroxyquinone 
or their derivatives arc also formed. The velocity of these 
reactions is very great, and they do not appear to be 
connected with the gradual increase of colour of the 
sulphite-quinone solution. A partial reaction takes place 
between quinone and uuinolmonosulphonate, with tho 
formation of quinonesulpnonate and quinol; the quinone- 
sulphonate reactH with sulphite to produce quinoldi- 
sulphonate. The formation of quinonesulphonate and 
quinoldisulphonate can be promoted by adding acetic acid 
to the quinone solution or by increasing the concentration 
of the sulphite. Only very small amounts of sulphuric 
acid are formed during the reaction between quinone 
and neutral sulphite (see ako this J., 1913, 214, '451 ; 
1914, 161).—T. F. B. 

Colour reaction of quinol in the solid stale. MaMiney. 

See XX. 


XXII.-EXPLOSIVES; MATCHES. 

Explosion of nitroglycerin; Circumstanc.es attending an 

- which occurred in a cordite stove at the factory of 

Messrs. Curtis's and Harvey, Ltd., at Cliffe, Kent, on 
April 29,1914. Major A. Coningham, H.M. Inspector of 
Explosives. [Cd. 7453]. 

The building in which the oxplosion occurred was an 
empty cordite stove with three brick walls and a framework 
of wood in front. The inner side of the framework was 
lined with matchboarding, ancl the outer with corrugated 
iron sheets. The interior of the compartment was lined 
throughout with sheets of zinc soldered togethor. There 
was a space of about 4 ins. betweon the matchboard lining 
and the corrugated iron sheets. A workman, who lost 
his life, was engaged in removing tho corrugated iron 
sheets from tho front of tho building. The wooden 
moulding at the top of the corrugated iron sheets had first 
to be removed, and tho asphalt on tho platform then 
chipped from the cement for about 2 ins., bo as to onable 
the sheets to be taken away. Whilst doing this tho chisel 
must have struck some nitroglycerin which exploded, and 
communicated the explosion to a small accumulation of 
nitroglycerin, probably $ lb. to 2 lh., which had colloctod on 
the floor quartering and in the sjwicos between this and the 
corrugations of the galvanised iron sheets. During tho 
prooess of drying cordite acotone vapour, carrying nitro¬ 
glyoerin, must have found its way through some small orack, 
or hole, in the zinc lining of the stove, and condensed on tho 
cold surfaco of the corrugated iron sheets. The acetone 
would then evaporate, leaving nitroglycerin to trickle 
down, and, in the course of time, accumulate at the bottom 
of tho iron sheets. Twenty-six such stoves had previously 
been dealt with in a similar manner, but in no case had any 
nitroglycorin been found in tho hollow space of tho wall. 
It is considered that it would be well, in tho future, if, 
when repairs or alterations have to he oarried out on tho 
wall of a cordite stove of this nature, to doal w-ith it as 
if there was an accumulation of nitroglyoerin at the bottom 
of the space between the lining and tbe outer sheeting of the 
wall. In some oases the nitroglyoerin might be dissolved 
and floated off by pouring, or injeoting, aoetone into the 
space, but the disadvantage of this method would be that 
the aoetone, evaporating off, would leave the nitroglyoerin 
deposited somewhere else, A preferable method would be 


to destroy the nitrogylcerin in situ by an alcoholic solution 
of sodium hydroxide: There has been a tondenoy in 
reoent years to avoid, as far as possible, the use of separate 
linings in building of this nature, and, in the modern stoves 
erected by the company, thiB has been effected by a facing 
of qoat cement on the walls.—G. W. McD. 

Fulminic and hydrazoic acids; New salts of - and 

the explosive, properties of fulminates and azides. L 
Wohler and F. Martin. Z. angew. Chom., 1914, 27, 
335—336. 

Aniiydrous fulminates of K, 0a, Sr, Ba, Mn 11 , Zn, To 1 , 
and Cd have boen prepared by troating mercury or silvo, 
fulminate with the requisite amalgam under methyl alcoholr 
and precipitating the salt by means of ether. The highly 
explosive cuprous salt was obtained in aqueous solution ; 
it explodos with a sharp report, like all the fulminates 
with the exception of the manganese and meroury salts. 
Tho alkali and alkaline oarth salts aro Bonsitivo to moisture 
and to carbon dioxido. New azides of Mn M , Zn, and 
Co" were obtained from tho carbonates and ethereal azo- 
imide ; the cobaltous salt contains water ; all those azides 
aro hygroscopic and readily hydrolysed. Tho cobaltous 
salt is most sensitive to friction, but tho manganese salt 
detonates sharply. The initial explosive action of the 
fulminates and azides was compared by observing the 
amount of inflammablo matter necessary for detonation ; 
the fulminates were placod in the following order, Ag, Oil. 
Cu 1 , Tl, Kg 11 , and the azides, Cd, Ag, Pb, Cu 1 , Hgb Tl*. 
The sensitiveness to shock per unit of striking surface of 
all the fulminates and azides was measured ; whon the 
thickness of the mass of Bubstance tested was increased, 
tho sensitiveness to shock diminished in the case of all 
tho fulminatos and the azides of Tl, Zn, Mn, and Cu 1 ; it 
increased with the azides of Pb, Ag, and llg 1 , and remained 
unchanged with cadmium azide. Tt thus uppeurs that the 
measurement of the sensitiveness to shock of only one 
thickness of substance can give quite an erroneous indica¬ 
tion of its character. The tenqwrature of detonation of the 
salts were also measured ; in this rospect thallous fulmin¬ 
ate is the most sensitive (detonation at 110°) followed by 
tho fulminates of Hg u , Ag, Cu 1 , Cd, and Mn ; the alkaline- 
earth and alkali salts begin with Ca (195°) followed by 
Sr, Ba, Na, and K (237°). The azides arc placod in tho 
following order:—Co (148°), Ba. Ca, Sr, (169 u ), Cu 1 , Ni, 
Mn, Hg f , Zn, Cd, Ag, Tl, Pb (327° C.).—T. F. B. 

Explosives ; Production of -— in the United States during 
1912, A. H. Fay. IJ.S. Bureau of Mines. Technical 
Paj>er 69. 

The total production of explosives in the United States 
during 1912, according to tho figures compiled, was 
489,393,131 pounds, or 244,696 short tons. This pro¬ 
duction is segregated as followsBlack powder, 
230,233,369 pounds; “ high ” explosives (dynamite, 
nitroglyoerin, dynalite, guncotton, etc.) othor than per¬ 
missible explosives, 234,469,492 pounds ; and permissible 
explosives, 24,630,270 pounds. The total production is 
tabulated by States ana by kinds of explosives. Another 
table shows the total output of ooal, with the corresponding 
amount of explosives used in its production. The amount 
of coal produced per pound of explosive varied from 0-86 
ton in the group represented by Arkansas, Oklahoma, and 
Texas to 5-82 tons in Maryland and Virginia : 133 men 
were killed in coal mines by explosives during 1912 and 
134 in 1911. In 1902 11,300 lb. of permissible explosives 
were used in ooal mining, whereas in 1912 tho quantity 
bo used was 18,150,618 lb. The total amount of explo¬ 
sives used for the production of coal in 1912 was 2^6,142,043 
lb. Tho use of permissible explosives in coal mining has 
had gratifying results, and few, if any, serious accidents 
can be attributed directly to their use. In 1912 about 
three-fourths of the permissible explosives manufactured 
were used for ooal mining. Tho reports of manufacturers 
of fireworks and of ammunition are not included. 

Limits of inflammability of methane. Leprinoe-Ringuet. 

See IIa. 
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Solubility of nitrocellulose in ethyl alcohol. Schwarz. 
See V. 

Iexplosive imbalance containing arsenic. Muller. See VU. 
Patents. 

fuse compositions containing phosphorus ; Manufacture of 

-. Deutsoho Waffen- und Munitionsfabrikon. Ger. 

Pot. 274,000, Nov. 29. 1912. 

The phosphorus is mixed with a binding medium and 
with water, spirit, oil or the like, so as to form a risoous 
mass capable of drying liko a paint. This is applied either 
to the inner surface of the oap or the like whioh is to 
roeeivo the fuse composition, to the outer surface of the 
fuse composition, or to the inner side of a layer used as 
a cover for tho fuso composition ; or it may bo rolled out 
into a sheet and itsolf used as a oovering layer.—A. S. 

Gunpowder; Process of preparing progressive -. W. 

Eborlein, Brunswick, Germany. U.S. Pat. 1,098,237, 
May 20, 1914. Date of appl., Dec. 15, 1911. 

See Fr. Pat. 437,714 of 1911 ; this J„ 1912. 558.—T. F. B. 


XXin.- ANALYTICAL PROCESSES. 

Platinum vwe ; Thermoelectric method for the determination 
of the purity of—. O. K. Burgess and P. 1). Sale. 
J. Washington Acad. Sci., 1914, 4, 282—288. 

The index of purity is the thermoelectric foroe of tho 
platinum ware against pure platinum at a known tern- 
poraturo. The most common impurity is iridium and all 
other metals usually associated with platinum affect the 
E.M.F. in the same direction as iridium. It is possible 
therefore for many purposes to represent tho impurity 
as if it wore all iridium. If a crucible is being tested two 
fine pieces of Heraeus normal thermoelomont platinum 
are arc-soldered to it at opposite aides of the rim. They 
are then connected through a millivoltmeter. One is 
heated by a small flame and tho othor kopt cool by an air 
blast. The tomperature of the hot junction is measured 
on the same millivoltmeter by means of a platinum- 
rhodium thormooouple wire soldored near the same point. 
A commutator in the voltmetor circuit enables readings 
to bo mado for the temperature and then immediately for 
the 1C.M.F. of pure platinum against tho alloy. By 
comparison with standard data the percentage of iridium 
equivalent to tho impurity may bo obtained.—W. If. F. 

Fat extractor. G A. Stokes. Analyst, 1914, 89, 290. 
The material to bo extracted is plaoed in a fat-free paper 
thimblo, whioh is attached to the cork of tho flask by 
means of a wire (see fig.). Above tho material is placed 



cotton-wool, whioh is held down by a spring bent in the 
wire. After extraction has prooeeded for some time the 


Wire is raised so as bring tho thimble into tho neck of the 
flask, where tho extraction is comploted.—('. A. M. 

Platinum ; Detection of - by means of stannous chloride* 

E. Langskiin and P. H. Prausnitz. Chem.-Zeit., 1914, 
88, 802. 

Stannous chloride gives a blood-red coloration (gold- 
brown in very dilute solutions) with solutions of platinum 
ohloride, and the oolouring matter can bo extraoted with 
ether (Wohler, Chem.-Zeit., 1907, 938). Tho tcet is very 
sensitive and is not given by iridium, palladium, gold or 
iron. Humic substances, however, and filter paper give 
similar reactions after treatment with aqua regia, and the 
test is only conclusive of platinum, when the filter paper 
has been completely incinerated and whon any humic 
BUbstances prosont have been destroyed (e.y. by fusion 
with pyrosulphate) prior to extraction with aqua re^ia. 

Mannitol; The methods for the quantitative determination 

of -. J. Smit. Z. anal. Ckom., 1914, 68, 473—490. 

The various methods describod for tho determination of 
mannitol are reviewed. Tho following new method is 
recommended: To 50 c.c. of the solution contained in 
a 100 c.c. stoppered bottlo, 25 c.c. of 41V-sodium hydroxide 
and 25 c.c. of copper sulphate solution containing 125 
grms. of tho hydrated salt per litre are added, the whole 
is shaken woll for a few seconds only and allowed to settle 
during 12 hours at the ordinary tomporature. 25 o.o. of 
tho clear liquid are withdrawn, troatod with 10 o.o. of 
30% potassium iodido solution and 10 o.c. of 25% sulphuric 
acid, and titrated with IV/10-sodium thiosulphate. The 
quantity of mannitol corresponding to the numbor of o.o. 
of thiosulphate used is ascertained from the following 
table :— 


3M 

slss 

>4 

Mannitol 
in 100 c.c. 
of solution. 

o,„ 

. 

!l' s ! 

S|S| 

Mannitol 
in 100 c.c. 
of solution. 

. _ - 

q« 

gbj 

mi 

Mannitol 
in 100 c.c. 
of 8olution. 

C.C. 

I 

nigrma. 

C.l*. 

mgrras. 

C.C. 

mgrms. 

0-25 

00 

9 

310-7 

20 

650-7 

(Hi 

8-3 

10 

344-4 

21 

691-9 

1-0 

274 

11 

3781 

22 

724-1 

1-5 

47-8 

12 

410-8 

23 

760 0 

2-0 

680 

13 

441-6 

24 

789-0 

2-5 

880 

14 

472-4 

25 

822-6 

30 

1071 

16 

503-1 

26 

855-6 

40 

142-8 1 

10 

534-4 

27 

888-6 

5 

170-7 | 

17 

565-6 

28 

930-0 

6 

210-0 

18 

596-0 

29 

002-4 

7 

8 

243 3 

277-0 

10 

628-1 

29 1 

1000 


Before applying tho rnothod it is necessary to remove any 
ammonium compounds, amino-aoids, sugars, hydroxy- 
acids, or polyhydric alcohols which may be present.—J. R. 


Colour reactions of organic compounds with trichloroacetic 
acid [and tetranitromethane .]. K. Charitsohkow. j. 
Russ. Phys.-Chem. Gos„ 1914, 46, 76—78. Chem. 
Zontr., 19i4, 1, 2202—2203. 

Trichloroacetic acid and tetranitromethane, whioh 
give colour reactions with cholesterol, give analogous 
roaotions with a largo number of compounds having a 
double linkage in tho molooule, especially cyclic com¬ 
pounds. Colorations are obtained, for instance, with 
crude petroleum, solar oil, turpentine, menthene, tere- 
benthene, phonanthrene, mesitylene (?), rosin, rosin oil, 
and oleio acid. Benzono hydrocarbons and low-boiling 
unsaturated compounds of the aliphatic series do not give 
oolorations.—A. o. 

Chemistry and analysis of asphaltum. Marousson. 
See IIa. 

Detection of minute quantities of stlenious acid in sulphuric 
acid. Schmidt. Set VII. 
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Determination of nitrogen in Norwegian saltpetre [calcium 
nitrate]. Busvold. See VII. 

% 

Detection of bromides in presence of thiocyanates and fmo- 
cyanides. Guareschi. See VIT. ’ * . 

Detection of lead in bismuth subnitrate. Guerin. See VII. 

Examination of sulphur chloride. Frank and Marckwald. 

See VII. r . 

Assay of crude platinum. Schwittor. See X. ' 

A nalysts of pyrophoric cerium-iron alloys. Arnold. See X. 

Determination of the insoluble bromide value of oils. 
Gemmed. See XII. 

Examination of bleached shellac. Wolff. Sec XIII. 

Colorimetric method for the determination of acids in u'ort 
and beer. Liters. See XVIII. 

Determination of lactic acid in wine, Baragiola and 
Schuppli. See XVIII. 

Detection of castor seeds. Lander and Geako. See XIXa. 

Interaction betv>een nitric acid and brucine in jtresence of 
metallic nitrates. Rennie and Dawkins. See XX. 

Berberine and its determination. Riehter. See XX. 

Analysis of [determination of esters in] essential oils. B^hal. 
See XX. 

Vanillin hydrochloric acid reaction for essential oils. 
Cerdeiras. See XX. 

Colour reaction of quinol in the. solid stale. Makliney. 
See XX. 

Mechanism of oxidation processes. 111. [Determination 
of saligenin.] Wieland. See XXTV. 

Patent. 

Density of gases ; Method of, and apparatus for, determining 

the -. K. Bomhard, Charlottenburg, and G. Konig, 

Berlin-Siidende, Germany. Eng. Pat. 4628, Feb. 23, 
1914. Under Int. Conv., Feb. 22, 1913. 

See Gcr. Pat. 269,802 of 1913 ; this J., 1914, 330.—T. F. B. 

Air ; Apparatus for ascertaining the degree, of purity of -. 

J. C. y Loon, Madrid. IJ.S. Pat. 1,101,400, June 23, 
1914. Date of appl., Feb. 13, 1913. 

See Eng. Pat. 4141 of 1913 ; this J., 1913, 961.—T. F. B. 


XXIV.—MISCELLANEOUS ABSTRACTS* 

Trituration ; Reactions by -. L. H. Parker. Chem. 

Soo. Trans., 1914, 105, 1504—1516. 
Carefully dried mixtures of merourio chloride and 
potassium iodide, lead nitrate and potassium iodide, lead 
chloride and potassium iodide, potassium bichromate 
and silver nitrate, copper sulphate and potassium ferro- 
cyanide, lead acetate and potassium bichromate, and 
sodium carbonate and barium sulphate wore triturated 
by means of a mortar and pestle contained in « d#sed 
desiccator. Interaction took place on trituration^ m 
every oase, the results confirming those of Perman (CMT 
News, 1903, 88, 197; this J., 1907, 759), who found tSat 
dry salts may be left in contaot without interaction, 
but that grinding frequently caused reaction to^Ake 
place. It seems probable that interaction is caused'by 
fusion of the Balts due to trituration.—R. G. P. 


Tin selenides; Thermo-electric power of ——. H. P&abon. 

Comptos rend., 1914, 158 , 1897—1900. 

SnSe forms a couplo with platinum in which the current 
goes from the platinum towards the selenide across the 
not junction. With temperatures of 0° and 100° C., the 
potential difference is —0 033 volt, and for temperatures 
of 0° and 580° C. it is —0-2 volt. SnBo, gives values 
of tho same magnitude but of opposite sign up to j600° C. 

—F. Shdn. 

Inositol; Synthesis of natural -. H. Wieland and 

R, 8. Wishart. Bor., 1914, 47, 2082—2085. 

A fairly good yield of inositol is obtained by hydro¬ 
genating hexahydroxybenzene suspended in water in 
presence of palladium black, at 50°—55°C.—L. E. 

Melhul-glueosides ; Structures of the two -, and note 

on a third. E. Fischer. Ber., 1914, 47, 1980—1989. 
Nef’s suggestion (see this J., 1914, 366) that a- and 
0-mothyl-glucoskles are structural- and not stereoisomer- 
ides is contested. A third isomoride, obtained as a syrup 
during tho preparation of the other two, is described. 
This substance, or possible mixture of sterooisomerides, 
“ 7 -methyl-glucoside,” was purified by distillation under 
reduced pressure. It differs from the isomeric crystalline 
substances in its behaviour towards cmulsin, tho yeast 
enzymes and diluto acids : the last-named agents effect 
its hydrolysis with extreme easo, this property being 
probably connected with the structure of tho lactone 
ring.—J. R. 

Oxidation processes; Mechanism of -. HI. [Deter¬ 

mination of saligenin.] H. Wieland. Ber., 1914, 47, 
2085—2111. 

In continuation of previous work (this J., 1913, 1132) 
ovidence is brought forward to show that in the throe 
aldehyde reactions which aro accelerated by unboiled 
milk, viz., conversion of two mols. of aldehydo into 
one each of acid and alcohol, oxidation to the acid by 
molocular oxygen, and oxidation by methylene blue, 
with reduction of tho latter to its leueo-compound, the 
acceleration is not duo to three distinct enzymes, namely 
a mutase, an oxydase, and a reductase respectively, 
but to a single enzyme, which is a dehydraso. In the 
conversion of two mols. of aldehydo into one each of acid 
and alcohol, it is considered that 1 mol. of the aldehyde 
is converted into the hydrate, and this is then dehydro¬ 
genated under the catalytic influence of tho dehydras®, 
a second mol. of the aldehyde, in its anhydride form, 
acting as hydrogen-acceptor : R.0H(OH),-f R.CH : 0-+ 
R.CO.OII-fR.CBLOH. 

It is shown incidentally that if saligenmin 0-4% aqueous 
solution bo treated with a slight excess of 0-2—0-3.V 
bromine solution, and after 20 seconds a few drops of 
potassium iodide solution bo added, and the liberated 
iodine titrated with N /10 thiosulphate, although tribromo- 
phenol is formed in addition to dibromosaligcnin, the 
results aro quite concordant, a constant quantity of 6-38 
equivalents Br being consumed per mol. of saligenin, so 
that the reaction can be used for quantitative purposes. 

—A. 8. 


Book Received. 

Journal or the Institution of Petroleum Techno¬ 
logists and Record of Transactions. Vol. I. 
Part 1. Published by the Institution, .17, Gracechuroh 
Street, London, E.C. Prioe fie. 

The first number of this Journal oocupies 94 pages, 
8| by 5} ins.; following the offioial and editorial notioes 
is an aceount of the Inaugural Meeting hold on March 3rd, 
1914, containing the address by the President (Sir Boverton 
Redwood, Bart.), and papers by Sir Thomas Holland, 
Mr. E. H. C. Craig, and Prof. V. B. Lewes. The last part 
of the volume contains the Memorandum and Articles of 
„ Association, By-laws and Regulations, and a list of 
Honorary Members, Members, Associate Members, 
Students’, apd Associates. 
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MR. ARTHUR CAREY IN THE CHAIR. 


THE CATALYTIC REDUCTION OF OLEIC ACID AND 
COTTONSEED OIL BY MEANS OF HYDROGEN 
IN PRESENCE OF FINELY DIVIDED NICKEL. 

BY T. W. A. SHAW, M.SC. 

I n recent years several patents have boon takon out for 
the reduction of unsaturatod oils by hydrogen in the 
presence of metal catalysts (chiefly nickel). Very little 
has, however, been published as to quantitative yield, 
exact conditions, otc. The following experiments were 
undertaken to determine the yield, under definite con¬ 
ditions, in the reduction of :— 

(a) Oleio acid vapour in a stream of hydrogen under 
roducod pressure. 

(b) Liquid oleic acid by hydrogen under various high 
pressures. 


i| About 5-5 cms. and tho length of the oatalytio column 
~ ia. about 30 cmB. 

The catalyst was made in the following manner: 
Pumice stono broken into pieces about as large as a pea, 
and siftod so as to romove from it any fine dust, was 
placed in a Buchner funnel connected with a filter pump, 
and strong solution of nickel nitrate was slowly drawn 
thMVgh it several times until it was practically all absorbed. 
This solution was generally made by dissolving about 
20(Pgrn\8. of nickel nitrate in its own weight of water. 
When the soaking was complete the numieo was placed 
in a rnufflo furnace and heated to a dull red heat, thereby 
converting the nitrate into oxide. The pumioa with its 
coating of oxide was again soaked in tho nitrate solution 
and ignited, so as to ensure a large quantity of catalyst. 
This was then placed in tho tower, A, and reduced in a 
current of hydrogen at a temperature of about 300° C. 
The heating was offected by immersing tho tower in a 
tall copper cylindrical oil-bath, D, which contained an 
oil which could be readily heated up to 350° C. to 400° C. 
if such a tomporaturo woro required. The reduotion is 
complete in about two to throe hours and its completion 
is shown by no more moisture collecting in tho delivery 
tube from A. In all thoao experiments about 300 grins, 
of tho broken pumice was used and after the above treat- 
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(c) Cottonseed oil by hydrogen under various high 
pressures. 

The experiments on oleic acid vapour woro suggested 
•by the method of reduotion (i.e., in the vapour state) 
employed by Sabatier and Senderens. 

As oleic acid on distillation at ordinary pressure decom¬ 
poses, the whole process has to be oarried out under 
roduoed pressure. To this end the following apparatus 
wras devised and used. (Fig. 1.) 

A is a glass tower containing the oatalyst. Its diameter 
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catalyst can bo very greatly diminished and even com¬ 
pletely suppressed if there aro in the hydrogen even minute 
traces of certain substances such as arsenic. 

The distilling flask containing the oleic acid was heated 
in an asbestos air-oven, C. The* delivery tube from the 
glass tower fitted into a receiver, E, which was connected, 
through a manometer to a water pump. The pressure 
could be easily adjusted to the required value by regulating 
the amount of hydrogen whioh was passing through ana 
the rate at which the pump was working. The tempera¬ 
ture of the oil-bath was so arranged that it was always 
kept a few degrees higher than the boiling point of the 
oleic acid. It was generally kept at a temperature of 
about 300° C. to ensure that the catalyst was never in 
contact with liquid oleic acid but only with the vapour, 
as any oleic acid condensing after distillation, was again 
vapourised on passing down the tube loading into the j 
bottom of the catalytic tower. The product of the j 
reaction distilled out of the towor and condensed in the ; 
receiver, E. 

The amount of reduction that had taken place was j 
estimated by determining the iodine value of the resulting 
product by Wijs's modification of Hiibl's method : 0-3 to 
0-4 grin. of the substance, as a rule, was dissolved in 10 c.c. 
of chloroform and to this was added 25 c.c. of the iodine 
solution. The mean of several determinations gave 71) 
as the iodine value of the oleic acid which was being u$ed. 

The following aro the results obtained in the distillation 
of oleic acid through the catalytic toner under varying 
pressures. Firstly, distillations were carried out at a 
pressure of 100 mm. The resulting product had an 
iodine value of 75. This figure was obtained as mean 
of three separate distillations and corresponds to a 
reduction of about 5%. Ah a cheek on this figure, a 
5% solution of stearic acid in oleic acid was made and its 
iodine value was determined and found to bo the same 
as above, viz.., 75. 

In order to seo if any further reduction could be obtained 
the 5% reduced product was redistilled over the catalyst 
at the same pressure as previously. On determining the 
iodine value of the product obtained as the result of this 
redistillation, it was again found to be about 75, showing 
that no further reduction had occurred. Another re- 
distillation of this substance again caused no change in 
the iodine value and consequently no change in the 
amount reduced. 

It was thought that possibly this result was due to the i 
catalyst having become poisoned through some cause or 
another and lost its activity, but on distillation of a fresh 
portion of oleic acid over it, a reduction of 5° 0 was again 
obtained. 

Distillations were next carried out at a pressure of 
150 mm. Two separate distillations at this pressure gave 
products having iodine values of 70 and OH respectively, 
which is equivalent to about 14° 0 reduction of the oleic 
acid. These products on redistillation gave iodine values 
of about 07, which is nearly identical with the preceding 
ones and is equivalent to a reduct on of about 15%. 
Identical phenomena wore observed on distillation at a 
pressure of 200 mm. Here the reduction was about 20%, 
and redistillat ion again did not cause further reduction. 

These results appeared to point to the existence of an 
equilibrium in the vapour between stearic acid, oleic acid, 
and hydrogen, and that the amount of reduction obtained, 
which varied from pressure to pressure but was constant 
at any one particular pressure, was the equilibrium amount 
of stearic acid under those particular conditions. If this 
were so it should be possible by distilling stearic acid over 
the catalyst to cause it to decompose into oleic acid and 
hydrogen unt il the quantities produced were the equilibrium 
quantities under those particular conditions. To test 
this, stearic acid was placed in the distilling flask and 
distilled over the oatalyst in precisely the same manner 
that the oleic acid had been distilled, freshly made catalyst 
being used. Both before and after distillation the iodine 
value of the stearic acid used was found to be zero, no 
iodine at all being absorbed. Another distillation of the 
same substance failed to oauBe it to have any appreciable 
iodine value. The result of these distillations showed 
Ahatmcmtoof the stearic void had been converted into oleic 
acid and Beemed to preclude the idea of an equilibrium. 


The next thought that‘suggested itself to oxplain the 
fact that *no further reduction takes place on repeated 
distillation, was that on redistilling the partially reduced 
product, fractional distillation took place and oleic acid 
only distilled over and was reduced to the same extent as 
previously, consequently the resulting product appeared 
not to have altered in any way. It does not appear, 
however, that this supplies the true explanation, as on 
redistillation by far the larger portion of the liquid was 
distilled over out of the flask into the catalytio tower, and 
also tho boiling point of stearic acid docs not diffor by 
more than a degree or so from that of oleic acid. 

If this phenomenon is due to neither of these causes 
it is difficult to explain it, but the fact most certainly 
remains that repeated distillations at any one particular 
pressure did not cause any change in tho amount of oleic 
acid reduced after the first distillation. 

Experiments were then carried out to determine how 
tho amount of reduction in the liquid phase at atmospheric 
pressure varied with tho length of time the substAnco was 
in contact with tho catalyst. The same apparatus was 
used as before. The oleic acid was distilled into the tower 
under reduced pressure, the temperature of the oil-bath 
being kept too tow for tho oleic acid to distil out again. 
When as much oleic acid had been distilled in as was 
required the pressure was raised to atmospheric by allow¬ 
ing more hydrogen to come in and gradually turning tho 
pump off. The temperature of tho oil-bath was then 
raised to about 275° (J., and at certain intervals of time 
small quantities were distilled out by reducing the pressure, 
and their iodine values were deteimincd. After each 
distillation the pressure was again raised to atmospherie 
and the heating continued, hydrogen passing through the 
apparatus all tho time. The following were the results 
obtained:— 


portion (IMilled after j loiline value, 
iienting for— i 

I 


2 hours . 67 

UJ hours. 02 

f» hours . 60 

y hours . 46* 


M. i»t. 


2. f < 

3. r c. 
37“ r. 
f>0” ( 


* This is equivalent to a reduction of about 45**0. 

Experiments under pressure. 

Experiments were next carried out at pressures con¬ 
siderably greater than atmospheric, as it appeared quite 
feasible that at very high pressures tho reduction could 
be earricil out at considerably lower temperatures and 
thus in the case of unsaturated glycerides the possibility 
of decomposition would be removed. 

The first few experiments were of a preliminary nature. 
The apparatus used waR a steel pressure cylinder which 
had been tested up to a pressure of 300 atmospheres and 
to which a pressure gauge and a gas cylinder could bo 
attached. In order to be able to oxhaust. the cylinder of 
its air before the hydrogen was compressed in, a three- 
way valve was designed and made, and was connected 
between tho reaction cylinder and tho gas cylinder. When 
tho valve was open the reaction cylinder could bo con¬ 
nected to tho pump and exhausted. After exhaustion was 
completed tho valve was closed, and tho reaction cylinder 
was only connected with the gas cylinder, and hydrogen 
to the desired pressure could then be passed into it. Tho 
catalyst, which was made as before, was contained in a 
glass tube about 0 cm. in diameter and 30 cm. long, which 
just slipped into the cylinder. A certain quantity of oleic 
acid was poured on to the catalyst, tho cylinder cover 
screwed on and the various other gas-tight connections 
made as quickly as possible, tho apparatus then evacuated 
and hydrogen to tho desired** pressuro passed 'in. The 
cylinder was then heated in an oil-bath to the desired 
temperature for a certain length of time. 

Tno following aro some of the experimental results :— 
Pressure in reaction cylinder, 50 atmospheres. Tempera¬ 
ture of reaction cylinder, 250° C. The pressure fell m the 
first i hour to 47 atmospheres and remained constant at 
that figure for oyer 3 hours. The cylinder was then opened 
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and the tube containing catalyst and oil removed, and 
its contents transferred to a distilling vessel thA same as 
had been previously used for the experiments under 
reduced pressure, tho only difference beiD|f that the 
sealed-on distilling flask, not now being required, had been 
cut out. The oil was then distilled out from the catalyst 
under reduced pressure ; the iodine values of the products 
obtained in two experiments under those conditions were 
A7-2 and 66*9. 

The great disadvantage of using the apparatus in this 
manner was that the oil had to be poured over the catalyst 
all at once, and rapidly falling to the bottom of the vessel 
collected there and consequently only a very imperfect 
contact between the oil, catalyst, and hydrogen was 
obtained, so in the Anal state the apparatus was modified 
in such a way as to allow the oil to be fed over tho catalyst 
as slowly as possible. 

The cover of tho cylinder was drilled through, and a 
smaller cylinder, acting as a high pressure oil feeder, 
attached to it through a high pressure valve. Tho thread 
on the spindle of tho latter was such that a very delicate 
regulation of the flow of liquid, could be obtained. Tho 
upper vessel was connected through aT-pioco and three-way 
valve to a hydrogen cylinder, a pressure gauge, and an 
exhaust pump (as in the caso of tho reaction-vessel). 
Doth oil feeder and reaction vessel could therefore bo 
tcparatcly and independently exhausted and filled with 
hydrogen to any desired pressure. Tho construction will 
be evident from the accompanying figure (Fig. 2). 



The experiments were carriod out as follows :—Tho 
catalyst, contained in tho wide glass tube, was placod in 
the lower cylinder and tho oil in the upper ono. Tho 
apparatus was then screwed together. 

Both cylinders were now exhausted, washed out with 
hydrogen, and then filled with hydrogen to the desired 
pressures, the pressure in the oil-feeder being always sovoral 
atmospheres higher than that in the reaction -vessel in 
order to force the oil into the latter The lower cylinder 
was heated in the oil-bath to the desired temperature, the 
whole apparatus being suspended from a pulley by means 
of which it could be raised or lowered. Before running 
the oil in, the catalyst was usually heated in hydrogen at 
a few atmospheres’ pressure for an hour or so, to 
ensure complete redaction to metallic nickel." This 


hydrogen was then pumped out and hydrogen up to the 
pressure required for the experiment run in. Everything 
being ready the spindle was turned slightly and oil allowed 
to run very slowly over the catalyst through a suitable 
sprinkling device. It was, of course, neoessary to know 
the rate at which tho oil was being delivered from the top 
cylinder, and owing to the high pressures being used it 
was impossible to have anything m the nature of a glass 
gauge which would show the level of the liquid in the 
upper cylinder. This difficulty was readily overcome 
however, as, the volume of tho upper cylinder and the 
volume of oleic acid in it being known, a’ consideration 
of the reduction of pressure indicated by its gauge 
onables the amount of oil run out to bo determined. 

A concrete illustration will explain this. The volume 
of the upper cylinder was approximately 300 c.c., and the 
volume of oleic acid takon was 240 c.c. Therefore the 
original gas space was 60 c.c. 

It is required to deliver the oil completely from the 
upper to the lower cylinder in 6 hours, i.c. } at* tho rate of 
40 c.c. per hour. The original pressure in the upper 
cylinder was 70 atmospheres and in the lower 50 atmo¬ 
spheres. The gas volume at the end of half an hour when 
20 e.e. have been delivered is 80 c.c. and tho pressure 
registered by the gauge attached to tho upper cylinder 
will be 70x£B, or 52-5 atmospheres. Consequently all 
that has to be done to ensure the oil being delivered at 
that particular rate during the first * hour is to seo that 
tho pressure drops steadily from 70 atmospheres to 52-5 
atmospheres in £ hour. This can readily bo done by 
manipulating the spindle so as to allow loss or more ou 
to run out as the caso may bo. As tho pressure in 
upper cylinder lias always to bo greater than the pressure 
in the lower cylinder it is necessary at this stage to fill 
up again to 70 atmospheres. The gas volume is now 80 c.c. 
at a pressure of 70 atmospheres. At the end of the next 
4 hour when another 20 c.c. will have run out the pressure # 
will be 70 X or 56 atmospheres. Tho cylinder is 
filled up again to 70 atmospheres and the process repeated. 

In this way the pressures, corresponding to an outflow 
of oil at this rate at intervals of time during the 6 hours 
can be calculated and by manipulating the spindle it is 
arranged that these calculated pressures are obtained. 

The following are a whole series of pressures calculated 
for tho delivery of 240 c.c. in 6 hours. 

60 

Pressures after 1 hr. ^ 70x y(J =52-5 atmospheres. 
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A series of oxporimonts under the following conditions 
were mado : Pressure in upper cylinder 70 atmospheres. 
Pressure in lower cylinder 50 atmospheres. Temperature 
of lower cylinder 150° C. Time of delivery of oil from 
upper to lower cylinder was 6 hours. After the reaction 
the contents of tho lowor cylinder were transferred to 
the distilling vessel and distilled; the iodine values of 
the products of two experiments came out as 82*4 and 83*2, 
the iodine value of tne original oleic acid used in this 
series of experiments being 84*5, so that very little reduc¬ 
tion had taken place. 

Two more experiments were then carried out at a 
temperature of 250° 0. The iodine value in each case 
was 81, so that in all these experiments the amount of 
reduction of the oleic add occurring was considerably less 
than would be expected. 

8 2 
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In all these experiments a brass rose soldered on to 
the lower part of the upper cylinder had been used as a 
sprinkler lor the oil, ana it was thought that possibly 
something had been dissolved out of this brass sprinkler 
and that this had had a poisoning effect on the catalyst, 
so it was cut out altogether and a glass sprinkler sub¬ 
stituted. 

An experiment carriod out under the samo conditions 
of temperaturo and pressuro, gavo now a product which 
had an zodino value of 52 which is equivalent to a reduction 
of 35%, so it appearod certain that some ingredient, either 
of the brass or of the solder had poisoned tho catalyst in 
the previous experiment. It is scarcely likely that tire 
Hubstanco having an poisoning offoct would bo tho zino 
out of the brass as it would have no tendoncy at all to 
deposit on tho nickel, neither would it bo tho cop|>er, us 
copper itself acts as a hydrogenizing catalyst liko nickel; 
it might, however, bo tho lead or tin out of tho solder 
both of which arc lower down the electro-motivo scries 
than nickel and would dejxrait on it. 

A series of experiments woro made and tho following 
worn tho results obtained :— 

(1) Pressuro in lowor cylindor, 50 atmospheres. Tem¬ 
perature of lowor cylinder 250° C. Time of delivery of 
oleic acid from upper to lowor cylinder waB 6 hours. 
Iodine value of resulting roduced product was 52, which is 
equivalent to a reduction of about 35%. 

(2) Pressuro in lowor cylinder, 25 atmospheros. Tom* 
poraturo of lower oylindor, 250° C. Time of delivery of 
oloic acid was 0 hours. Iodine valuo of resulting product 
was 64, equivalent to a reduction of about 20%. 

(3) Pressure in lower cylindor, 6 atmospheros. Tom* 
poraturo of lower cylindor, 250 u C. Time of delivery of 
oloic acid was (5 hours. Iodine valuo of resulting product 
was 77, equivalent to a reduction of about 4%. 

From the above results it will bo soon that increase of 
pressuro causes an inoreaso in the amount of reduction, 
tho other factors, tomjxjraturo, otc., remaining the samo. 

A few experiments wore also carried out with cotton¬ 
seed oil. The temperature at which the roduotion was 
oarried out waB in tnis case 200° C. and tho result showod 
a vory considerable reduction of tho glyceride. At the 
two pressures of 25 atmospheres and 50 atmosphoros a 
reduction of over 50% of tho glyceride occurred and a 
hard product was obtained having a melting point of 
about 50° C. 

In conclusion I wish to thank Professor Donnan for his 
over-ready assistance and advice, and also Dr. Harger for 
tho kind loan of some of the pressure apparatus. 


New York Section. 


“ Further inquiries ought to be made into the question 
of whether ferrosilicon containing less than 30% or more 
than 70% of silicon involves a risk of poisoning or not, 
and into the possibility of prohibiting the manufacture 
of ferrosilicon containing from 30 to 70% of silicon.” 

This iR the inquiry which I was requested to prosecute. 
My investigations, including a careful examination of tho 
literature of tho subject, personal inquiries at tho offices 
of insurance and transportation companies, as well as 
visits to all of tho principal works in the United States 
and Canada, have led me to conclusions radically different 
from those apparently accepted for years in Europe. 

History of ferrosilicon. 

For a long time it has been known that iron was capable 
of combining with different percentages of silicon, and in 
1895, Moissan published in tho Comptes Rendus a 
description of a true silicide of iron, prepared by electricity 
and also in a muffle furnace, consisting of 80% of iron 
and 20% of silicon, corresponding to the formula, Fe a 8i 
(see this J., 1896, 115). It was soon discovered that, 
similar compounds, with varying proportions of iron and 
silicon, could bo made without much difficulty in the 
cloctric furnace, but they were of little more than 
theoretical interest until, about 1902, it was found that 
those alloys of iron anti silicon could he used to groat 
advantage in the manufacture of steel. For many years 
one of the great problems in the steel industry was how to 
diminish and, if possible, avoid entirely the blowholes 
and pipes that were formed when steel, whether open 
hearth or Bessemer, was poured from the ladles into the 
large ingot moulds. It was often necessary to cut off 
20 or 25% of the upper parts of the ingots before perfectly 
sound metal was reached. It was found that the addition 
of quite small amounts, say from f to 1% of ferrosilicon, 
to tho steel while in the ladle, evolved a great deal of 
heat from tho combustion of the silicon. This not only 
thinned the metal considerably, but at tho same time 
absorbed tho oxygen dissolved in tho steel, with the 
result that, on pouring into the moulds, perfectly solid 
ingots resulted with no blowholes at alt. This very 
important discovery at onco mado ferrosilicon a valuable 
article of commerce and an essential factor in tho steel 
industry of every part of the world. During tho last 
few years another use has been found for it in the east iron 
industry. Experts arc using it more and more each 
year in foundry practice, sometimes to produco special 
high silicon castings for use in electrical work ; sometimes 
to increase the fluidity of iron in castings ; and sometimes 
to substitute silicon for some of the combined carbon in the 
iron, thus enabling them to produce grey castings from 
white iron, by treatment in the ladle. As yet tho demand 
for ferrosilicon from this source is not large as compared to 
that of the stoel industry, but it is rapidly growing in 
importance. 


Varieties and preparation of ferrosilicon. 


Meeting held at Rumford Hall, Chemists' Building, on 
Friday, May 22, 1914. 


MR. G. W. THOMPSON IN THE CHAIR. 


FERROSILICON AND ITS DANGERS. 

BY CHARLES K. PRLLKW. 

In the spring of 19131 was requested by the Secretary of 
tho American Association for Labour Legislation to look 
into the dangers connected with ferrosilicon. I was 
informed that abroad it was generally believed that its 
transportation was extremely dangorous when tho per¬ 
centage of silicon was from 30 to 70%, and that stringent 
regulations had been established by at least ono foreign 
government with regard to its transportation. 

I was also informed that tho Seventh Delegates’ meeting 
of the International Association for Labour Legislation in 
1912, in addition to adopting a set of principles for sub¬ 
mission to the various governments on the methods of 
handling ferroailioon, had also resolved that s— 


The forrosilicon of commerco is divided into two distinct 
varieties, differing not only in chemical composition, but 
also in the method of manufacture. Low grade ferrosilicon, 
containing not over 15% of silicon, is mado in tho blast 
furnace and, in fact, may be considered as a special 
grade of pig iron. It is not vory easy to make and, as the 
value of the product lies in the amount of silicon present, 
it is evident that it is very expensive to transport. Its 
low percentage of silicon interferes greatly witn its uso 
as a fuel in the Btoel industry, and to some extent in 
foundry work, and its manufacture is gradually dying out. 

The ferrosilicon that is of so muoh importance to tho 
world, nowadays, is the so-oaUed “ high grade ” material, 
running from 15 or 20 up to 90% or more of silicon, which 
can be made only in the electric furnace. The raw materials 
for its manufacture consist of (1) ir&n, in the form of scrap 
iron, scrap steel, or iron oro; (2) silica, eithejr quartz, 
sand, or sandstone ; and (3) reducing material, commonly 
either anthracite or ooke, but occasionally, for the sake 
of great purity, charcoal, or oil ooke. These materials, 
in proper proportions, are melted together in a simple 
electric furoaoe, and the molten product, mixed with a 
little slag, is drawn off at intervals, allowed to cool, broken 
into lumps, and stored or shipped. 
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Properties of ferrosilicon. 

These, of oourse, vary with the comparative percentages 
of iron and silicon, and also, to some extent, with the 
requirements of the consumers. The steel men wish 
their fcrrosilicon to be in lumps, containing a largo 
proportion of silicon and yet not too light. If in powder 
or fine piooea it causes a tremendous ebullition when 
thrown into the almost white hot steel in the ladle, and a 
varying amount of the ferrosilicon is carried away in the 
fumes—causing a waste of valuable material, and at the 
Name time introducing a condition of uncertainty about 
the composition of the finished product. If the silicon 
percentage is too low, much of the heat of combustion of j 
the silicon is wasted in melting the accompanying iron. | 
On the other hand, tho specific gravity of silicon is less 1 
than one-third that of iron ; and therefore, if the silicon | 
is too high, the material may bo so light as to swim on | 
tho top of the steel kettle and not distribute its heat I 
and its materials uniformly. 

Accordingly, the demand of the stool industry, in the » 
United States and also abroad, is for large solid lumps 
containing not far from 50% of silicon. Another 
explanation, by the way, for this preference for the 
“ so-called 50% grade,” was given by Dr. Copcman in his 
elaborate report on fcrrosilicon made in 1909 to the Local 
Government Board, in England.* Ho stated that the | 
only reason for tho employment of this grade that ho had 
been able to learn, was “ found in the facility its use 
affords to the workman in calculating the quantity of 
silicon required as an addition to any particular bath of | 
metal.” This would seem rather a reflection upon the j 
education and intelligence of tho European steel workers, j 
Furnace men do frequently insist on having the composition 1 
of important raw materials kept as uniform as possible, 
no that they do not have continually to alter their charges. 
Hut it is surely unusual to have that composition kept 
at any particular percentage for the sake of saving some 
office clerk a few minutes’ simple calculation. 

In foundry practioe tho requirements are somewhat 
different, for the ferrosilicon is usually added in a powdered 
or granular form to the molten metal as it runs from the j 
cupola into the casting pot. So the lumps ro nocessary 
lor the steel men must be crushed into fine pieces beforo j 
the iron men can use them. When not hampered by j 
excessive cost, they prefer tho jiercsntage of silicon or 1 
high as possible, for often they must add silicon in con* , 
sidorablo quantities, to get tho required composition i 
in their finished iron, and if they used low grado forro- 
silicon they would never be able to melt such a mass of | 
solid material at tho comparatively low temperature 
of the iron coming from the cupola. I 

It is claimed, further, by some manufacturers that | 
the most economical output of their electric furnaces is 
ferrosilicon running near tho 50% grade. When it gets | 
much above this, they say that the extra expense of 
production makes each unit of silicon more costly to tho 
consumer, a reason which, if true and not simply imaginary 
is undoubtedly the most conclusive one for making this 
tho standard grade of the material all over the world. 

Preparation. 

The discovery of the valuable properties of fcrrosilicon, 
and the resulting demand for it, happened to coincide 
with the collapse of the “ boom ” in the manufacture of 
calcium carbide. For two or three vears around 1900 
tho anticipations that acetylene would speedily replace 
coal gas and W'atcr-gas as an illuminant on a large as well 
as a small scale, had induoed engineers to put up electrical 
furnace*, large and small, wherever cheap water power 
could be obtained. When the demand for calcium carbide 
suddenly dropped, a great number of the small electric 
plants all over Europe, in Savoy, Switzerland, the Tyrol, 
Norway, Sweden, and even in Bosnia, turned with oagerness 
to the new industry, and began to put ferrosilicon on the 
market in large quantities. 

The price at first was high, $110 or so a ton (calculated 
on the 50% grade), and, encouraged by this and by the 
duty of $4 a ton, the Electro-Metallurgical Company, of 

• Coperaan’s Report, p. 10®. 


Niagara Falls, started to manufacture it in 1907, and havo 
continued ever since, making on an average not far from 
15,000 tons a year. Works wore also started by the same 
oompany at Kanawha Falla, West Virginia, but the drop 
in the price of ferrosilicon to less than $60 a ton in 1909, 
and to $51*50 (f.o.b. Pittsburg) in 1911, due to keen 
competition, made these works unnecessary. In 1908 
the Electro Metals Company started their works at Welland, 
Ontario, obtaining their power from the Canadian Falls 
at Niagara, and producing some 7000 or 8000 tons a year. 
This is consumed largely in Canada, but considerable 
quantities are shipped from there into the United States 
to the almost complete exclusion of European ferrosilicon. 
At present it is estimated that the average consumption 
of ferrosilicon in the United States is from 18,000 to 20,000 
tonB a year, of which 3000 to 4000 tons are imported from 
Canada. Nine-tenths or more of this material is of the 50% 
grade, and during tho past year, 1913 to 1914, tho average 
price, at Pittsburg, was about $71 a ton. 

Dangers connected with ferrosilicon. 

A short time after tho introduction of ferrosilioon into 
commerce it waB reported as being distinctly dangerous, 
not so much to those engaged in manufacturing it, as to 
those employed in handling and transporting it. 

A. Dangers of explosion .—In January, 1904, an ex¬ 
plosion occurred, at Liverpool, in a cargo of ferrosilicon 
from Trieste which had been standing on the dock for 
some four weeks. The material had been shipped in iron 
drums and while these were being placed in a warehouse 
two of them exploded violently. It was supposed that 
the trouble was duo to pent up gases, and so, to save 
further accidents, the ferrosilicon was transferred into 
wooden barrels with holes bored in the t-op. But, ten days 
afterward, when one of these was being handled, it also 
exploded, shattering tho barrel and severely injuring the 
workmen. A very careful investigation of tho whole matter 
was made by two Government officers, l>r. I)unr6, Chemical 
Adviser to the Homo Office, and Capt. Lloyd, His Majesty’s 
Inspector of Explosives, and their report iB given in full in 
the Journal of the Iron and Steel Institute for May 5th, 
1904 (see this J., 1904, 622). They reported that tho 
explosions, in their opinion, were due to the combustion of 
an inllammablo gas, mainly consisting of phoBphoretted 
hydrogen. At the end of their report they pointed out 
the possibility of very Berious accidents resulting from 
this condition of affairs and urged everybody who had 
to store or handle ferrosilicon to ho fully alive to its possible 
dangers, “ and, by keeping it in a dry and thoroughly 
well-ventilated place, prevent the accumulation of in¬ 
flammable gas as far as possible.” At the Bame time 
analyses were published, made by W. Watson Gody, 
showing the percentage of silicon to be from 53*80 to 
59*40, and proving the presence of small quantitie* of 
both calcium and phosphorus, 0*14% and 0*056% 
respectively, and also of 0*218% carbon. He said also, 
that besides phosphoretted hydrogen in the gases from the 
casks, ho found acetylene and arseniuretted hydrogen in 
small quantities. 

While these explosions were tho only ones publicly men¬ 
tioned at this time, it was found a few years later that at 
about this period, 1903 to 1904, one of the great 
English steel companies had been getting 50% ferrosilioon 
from tho Continent, in iron drums, and that when they 
were opened with crowbars, almost every other one 
produced an explosion. These, however, were not as a 
rule violent, and no workmen were injured. 

The explanation was probably as follows. As previously 
mentioned, during the first few years the ferrosilicon 
industry was an after-growth of tho declining oaloium 
carbide trade. The factories were small, situated in the 
mountain districts of Europe, and the same furnaces 
were frequently used alternately for the one or the other 
product, according to the temporary demand, without 
anv real pains being taken to clean out the hearths or to 

. J .V- 1 x.Jll. J!^!_A A ...ullnJn a.vltr nnalvrsuxsi 


ran from 0-79 to 14-4%), associated with both carbon and 
phosphorus. If the iron drums, in which the material 
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was shipped, were perfectly tight, and if it wore 
erlectly dry to start, with, no damage would be done, 
ut if the material were packed while wet, or if the drums 
were old and leaky, and the contents got damp, then 
enough acetylene and phosphoretted hydrogen would be 
produced to form an explosive mixture with the air, 
which might be ignited by sparks from tools, or even from 
friction of pieces of ferrosilicon on each other. Under 
ordinary conditions the amounts of this gas would not be 
enough to cause serious trouble. But in the Liverpool 
oase enough moisture was absorbed through the packages 
by the three weeks’ exposure on the docks, in December, 
to accumulate a bursting charge. 

Several suggestions were made in the report with a view 
to avoid further explosions, such as (1) to fill the drums 
with high flash-test paraffin oil, which would keep both 
air and moisture away from the ferrosilicon, and. at the 
same time not be liable, itself, to ignition : (2) to pack 
the ferrosilicon, dry, in watertight drums, free from any 
water ; (3) to keop the material wet for several days 
before shipping it, so that any gases should escapo before 
it was packed for transportation. As far as 1 can find 
not one of these suggestions was generally adopted. But 
very possibly owing to the wide interest oxcitod by these 
explosions, the packing of ferrosilicon in tight iron drums 
seems to have been largely if not entirely abandoned, 
and, as the manufacturers, at the same time, have learned 
the importance of keeping their product free from calcium 
carbide, no further explosions have been reported. 

B. Dangers froni poisoning .—To this change in the 
methods of packing is perhaps due the fact that, not very 
long afterwards, cases began to be reported of serious 
illness and even of death, where jieoplc were exposed 
to fumes arising from wet ferrosilicon. 

1. “ Vaderland." —The first of these to he reported 
occurred in January, 1905, on the S.S. Vaderland, bound 
from Antwerp to New York, with 72 cabin and 951 steerage 
passengers, and an assorted cargo. When New York 
was reached after a very rough voyage, the officers reported 
some 50 eases of illness in the steerage, and 10 deaths, 
while another died on board ship, two days after reaching 
port. The ship was sent back to Quarantine and held 
there, whilo the passengers were taken to Hoffman's 
Island, and Wept under careful supervision. The ship’s 
doctor reported the cause of deaths as “ acute pulmonary 
congestion and pneumonia.” Autopsy by the health officer 
of the port, indicated “ pneumonia complicated by 
nephritis.” Tho passengers themselves made charges 
against tho steamship company of bad food, improper 
sleeping accommodation, and insufficient ventilation. The 
officers, on the other hand, pointed out that the passengers, 
mostly Hungarian field handB, came on board in poor 
physical condition, underfed and very poorly clothed, 
and had suffered greatly from seasickness, while the sea 
had been so high that they had been kept below hatches 
almost all the way. 

The symptoms, both at sea and in port, did not 
correspond exactly with those of pneumonia, and, after 
landing, tho cases rapidly improved. But for the first few 
days additional interest was excited by the suggestion, 
widely spread by the press, that the trouble was due to an 
outbreak of “ pneumonic plague,” a rare and extremely 
deadly variety of the well-known bubonic plague, where 
the infection attacks the throat. Some 250 of the patients, 
who seemed to be perfectly well, and had not been in 
close quarters with the sick, had been allowed to land 
before this suggestion of “ plague ” had been made, and 
much trouble and annoyance resulted from trying to 
collect these all again, and get them back under observation. 
Finally, after some weeks of careful inquiry, it was deoided 
that the trouble was cauied by tho evolution of poisonous 
gases from 591 barrels of high-grade ferrosilicon, stored 
in the hold immediately below the steerage quarters. 

2. Keudby canal boat. —In October, 1905, an English 
doctor found a family on a canal boat seriously ill from 
some unknown cause. The two children died, and the 
parents suffered severely, but recovered. A peculiar 
and very pronounced smell was notioeable in the cabin, 
and, on examination, five tons of high grade ferrosilicon 
packed in boxes waa found in the cargo. On analysis, the 
ferrosilicon showed the presence of 7% calcium and l£% 


carbon (phosphorus ntbt determined); and it was shown 
that the weather was wet, and that it had*been necessary 
to cover the cargo with sail cloths, to protect it from the 
rain. The coroner’s jury attributed the deaths to poisonous 
fumes arising from the ferrosilicon, and reported their 
conclusions to the Board of Trade. 

3. Rhine canal boat,—In March, 1906, two ohildren died 
on a German canal boat, and their parents, who stayed on 
deck most of the time, suffered severely from headache 
and giddiness. On investigation it was found that besides 
other cargo, the boat was carrying 750 tons of high grade 
ferrosilicon, which was being brought down the Rhine from 
Switzerland to go to Essen. The cabin occupied by this 
family was directly above the hold containing the ferro- 
silicon, and it was believed that the gases had been drawn 
up through the under deck, by an updraught caused by 
lighting a stove in the cabin. The case was carefully 
investigated by Dr. Lehnkening of Duisberg, where tho 
family were treated, and in his report ho refers to four 
other cases where illness and death had occurred on Rhine 
cargo boats, caused in each instance by fumes from ferro¬ 
silicon in tho cargo. 

4. Swedish steamship “ Olaf Wyjk." —In February, 1907, 
a Swedish steamer from Gothenberg, with six passengers 
aboard, arrived at Antwerp after a three days’ passage. 
Four of the passengers died on the way, and the captaui, 
stewardess, some of the crew, and the two remaining 
passengers were made seriously ill, but recovered. 

Ono of the passengers was a well-known Russian revo¬ 
lutionist, escaped from Russia, and ordered out of Sweden 
upon the demand of the Russian Government, His death 
under these Rtrange conditions created great excitement, 
among the Socialists in Sweden and elsewhere, who 
proctically accused the two Governments of contriving at 
deliberate murder. A thorough investigation was 
accordingly started in both Stockholm and Antwerp, and 
after several months’ work the chemical and medical experts 
who were interested in the case showed conclusively that 
tho trouble was caused by the presence of 15 tons of 50% 
ferrosilicon, stored in the hold just underneath the sleeping 
quarters of passengers and crew. 

They showed that under the influence of the damp air in 
the hold, aided by tho friction due to the motion of the 
ship, this ferrosilicon produced large quantities of poisonous 
gases, composed of 95% phosphoretted hydrogen and 5% 
arseniuretted hydrogen. 

5. Swedish ship “ Uleaborg —In May, 1906, while 
this ship was sailing from Stockholm to St. Petersburg, 
nearly all tho crew and the second class passengers were 
taken seriously ill, and two of them died. The illness was 
traced to the gases evolved from some 45 tons of ferro¬ 
silicon in the hold. 

6. English ked “ Harry." —In October, 1908, this boat 
was carrying goods on tho canal to Sheffield, when the 
captain and mate died, and a woman was takon dangerously 
ill, hut recovered. In the cargo was a shipraont of 91 
barrels markod “ scrap iron,” which, on investigation, 
found to be high-grade ferrosilicon, on its wav from 
Antwerp to Sheffield. In a suit for damages brought later 
by tho widow against the shippers, it was proved in court 
that this was the cause of death. 

7. Other English canal boats. —About this time, as 
appeared in a later investigation, other coses of poisoning 
took place on oanal boats carrying ferrosilicon to Sheffield, 
In one of these two boys, and in another two ohildren, were 
made seriously ill, but recovered, while a dog that was in 
the same cabin for a greater length of time, died. 

8. English steamship “ Ashton." —Tho last of this series 
of accidents, which impressed on the authorities all over 
the world the possible dangers of ferrosilicon, occurred in 
December, 1908. On tho 24 hours’ triu of an English 
steamer from Antwerp to Grimsby, all thei emigrant 
passengers aboard, fortunately this time only five ki 
number, died some hours before reaching port. 

The British authorities at once started a most rigid 
investigation, and it was soon shown that the deaths 
were caused by poisonous fumes, mainly consisting of 
phosphoretted hydrogen, evolved from about nino tons 
of high-grade ferrosilicou, stored in tho hold immediately 
under the emigrants’ quarter*. 
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Aftor*this accident the British Ctovernmont took up the 
■matter seriously. A committee, consisting of Dr. Copeman, 
Medical Inspector of the Local Government Board. Mr. 
Bennett, a Government Inspector of. Factories, and Dr. 
Hake, was appointed to make a thorough investigation of 
•the whole subject, and in 1909 their report was printed, as 
a “ Yellow Book ” of 115 pagee, forming a supplement to the ! 
438th Annual Report of the Local Government Board. 

British Government report on ferrosilicon. 

This elaborate and carefully prepared report not only 
takes up the properties, uses and dangers of ferrosilicon, 
but gives the result of conferences with manufacturers 
•of ferrosilicon on the Continent as well as with importers | 
and users of it in Sheffield. It describes the action taken 
by manufacturers and transport companies in Europe to 
prevent accidents from it, as far as possible, and mentions 
t ho official orders and regulations on the subject in England 
and other countries. 

For our purposes the most important part of the docu- , 
mont is Dr. Wilson Hake’s report on the chemical investi- J 
•gation of ferrosilicon, upon which are chiefly based the j 
conclusions and recommendations with which the com- | 
inittoo doses its investigation. 

Chemical report on ferrosilicon. 

This covers the physical as well as chemical examination . 
•of 04 samples of ferrosilieon obtained from English and j 
foreign manufacturers, and varying in composition from 
4 t o 90% of silicon. 

As impurities to be met with in commercial ferrosilicon 
the connnittoo mentions calcium phosphide , due to tho 
reduction of calcium phosphate (phosphate of lime) com- I 
nionly present in the quartz and coal of tho raw materials. \ 
This material is readily decomposed by moisture, forming j 
lime and the extremely poisonous phosphorotted hvdrogen, j 
end it is mentioned as tho source of tho latter gas in the < 
poisonous fumes. 

Arm nic is sometimes present, probably derived from 
tho same raw materials, in the form of calcium arsonido, 
which, when acted on by water, is the source of the 
arsoniurotted hvdrogen sometimes recognised in tho fumes. | 

Calcium carbide was commonly found in tho oarlier 
specimens of ferrosilicon made in carelessly cleaned carbide 
furnacoH, but is now rarely if ever found. In moisturo 
this evolves acetylene, a gas which is not poisonous, but is 
inflammable, and, when mixed with air, is explosive. 
The whole report shows conclusively that tho poisonous 
properties are duo to the evolution of phosphorotted 
hydrogen by tho action of water upon calcium pnoBphide, 
existing as an impurity in the ferrosilicon. Special 
Apparatus was designed by Dr. Hake, for tho purpose 
of determining tho least amount of this gas that 
•could bo produced from these samplos. And ho makes 1 
careful mention on pago 84 that, when any gas had been 
evolved by tho action of water upon one of tho samples, 
the contents of the flask were invariably alkaline to litmus, 
and that the water used contained free lime. 

Influence, of silicon percentage, on evolution of poisonous 
gases. 

While recognising that tho dangers of ferrosilicon were 
duo to the impurities present, and especially to phosphide 
of calcium, the committee seems to have made up its 
mind from the very beginning that these impurities were | 
unavoidable, and they concentrated their efforts in i 
attempting to trace a relationship between the percentage 
of Bilic.on, in the different samples they examined, and 
the ovolution of phosphorettod hydrogen. 

In every case of poisoning that has been reported the 
ferrosilicon was high grado, and when analysis had boon 
made, the amount of silicon had beon reported as between j 
50 and 00%. This committee noticed that there was a j 
groat difference in tho physical condition of the different 
samples which they examined. When freshly made, 
ferrosilicon is in the form of a Bolid mass, with metallic 
lustre, not very different from some varieties of cast iron, 
ferromanganese, and other iron alloys. This is particularly 
the case with tho low-grade ferrosilicon, which is practically 
nothing more than a highly silicious pig iron. The very 


high-grade material, 70, 80, and 90 or 95% of silicon, is 
also, while light, very dense and solid. But the inter¬ 
mediate grades, they found, are apt to be more or lefe 
porous and loose in structure, and on standing, show a 
marked tendency to disintegrate, and break down into 
powder. 

With this disintegrating property, they also found an 
increased evolution of poisonous gas, which they attributed 
to the large surface of material exposed to dampness. 
And Dr. Hake gives as his general conclusion, based upon 
his examination of tho (54 samples examined by him, “ that 
those might be classified in throe groups, viz. :— 

“ Class I., 10 to 30% silicon, containing practically no 
poisonous impurities, and not liable to spontaneous 
disintegration. 

“ Class II., 70 to 96% silicon, net entirely free from 
poisonous impurities, but also not liable to disintegrate 
spontaneously. 

“ Class III., 35 to 60% silicon, containing, in most in¬ 
stances, a considerable proportion of poisonous impurities, 
and in addition being more or loss liable to spontaneous 
disintegration.” 

This conclusion about the dangerous influence of certain 
percentages of silicon was further emphasised in the 
elaborate and highly technical report, contained in the 
same “ Yellow Book,” upon the “ composition and struc¬ 
ture of ferrosilicon,” by Mr. Bennett. Ho closed his paper 
with the following statement—“ The amount of gases 
given oft by different grades of ferrosilicon depends not 
only on the impurities present in the materials used in the 
electric furnaces, but also on tho physical projierties of tho 
alloys., in consequence of which, in certain oases, access of 
moisture is afforded to a much larger extent of surface.” 

The final conclusion of the committee was that it was 
impossible to control tho poisonous properties of forro- 
silicon by any care with regard to pure raw materials : 
that practically all ferroailioon of the 50% grade was 
liable to give off poisonous gases when exposed to moisture ; 
that low grade ferrosilicon (10 to 15%) did not evolve 
these gases, even in the presence of moisture ; that certain 
grades of electric furnace ferrosilicon were practically quite 
innocuous, these grades being 30% and under, and 
probably, though not so cortainly, 70% and over. 

Therefore, in view of the fact that the dangerous grades 
were apparently not essential in the iron and steel industry, 
except perhaps for making basic steel, they advised “that 
the production of this alloy of grades ranging between 
these fxrcontages should be discontinued in the future.” 

They also urged the iron and steel men who used ferro¬ 
silicon to assist by limiting their orders to tho safe grades, 
and they suggested the following regulations, which 
were officially adopted by the Board of Trade. 

Board of Trade Regulations. 

1. That the ferrosilicon should be broken into pieces 
of the size usually sold, and stored in tho works, exposed 
to air, for at least a month before shipment. 

2. Each package to bo marked in bold letters, with the 
name and percentage grade of the material; the name 
of works where produced, the date manufactured, and the 
date of shipment. 

3. Its carriage on passenger ships to be prohibited. On 
cargo vessels it should be stored mi deck, or in well- 
ventilated holds, separated from quarters of the crew by 
air-tight bulkheads. 

4. The same rules to apply to river and canal barges 
as to sea going vessels. 

5. Storage places for ferrosilicon at docks or at works 
where used, to have free access of air, and to be away from 
work-rooms, mess-rooms, offices, etc. 

Further regulations with regard to ferrosilieon. 

As a result of this very thorough and elaborate govern¬ 
ment investigation, the attention of iron and steel men 
and of shipping agents, all over the world, was called 
to the dangerous properties of ferrosilicon. In France 
a committee of manufacturers studied the whole matter 
very thoroughly and in their report, which appeared soon 
after the English “ Yellow Book,” they confirmed the 
conclusions reached in the latter. Everywhere in Europe 
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it was conoeded that the grades between 30 and 70% 
were dangerous, and must be manufactured, transported, 
and used as little as possibio. 

The United States still persisted in calling for these 
grades, and it was found very difficult to supply them. 
Some manufactures tried shipping it in lumps carefully 
coated with paraffin, to protect it from moisture, to the 
great annoyance of the steel workmen who had to shovel 
it into the melting pots. Others proposed using tight 
iron barrels filled in with low flash point paraffin oil. 

Later Board of Trade Regulations. 

In July, 1912, the British Board of Trade issued an 
order, which took the place of their previous orders on 
ferrosilicon, issued in September, 1907, March, 1909, and 
February, 1910, and which is still, I believe, in force. 
In this ship}>ers were warned that the carriage of ferro¬ 
silicon between 30 and 70% was highly dangerous, and 
was prohibited on both cargo and passenger vessels. 
Above and below that grade, it could be carried on deck, 
on cither passenger or cargo boats, if broken in pieces 
and stood for a month before shipment and packed in 
strong wooden cases pierced with holes on each Bide and 
properly labelled; when carried on a deck with Bleeping 
accommodation it must be separated from the nearest 
cabin by clear space, of at leant six feet. < 

On cargo vessels it might also, after complying with the 
above conditions, be carried in adequately ventilated 
places under deck; but it must then be separated by air¬ 
tight bulkheads from anv quarter occupied by crew and 
from any food-stuff or other cargo liable to bo damaged 
by poisonous fumes. 

United States Regulations. 

In this country the government authorities issued 
much simpler orders on the subject. On February 24th, 
1912, tho Register of the Treasury Department at 
Washington, issued an order in which ho “holds ferro¬ 
silicon to be a dangerous article, not transportable on 
passenger vessels.” 

A letter dated March 1st, 1912, received by one of tho 
great trans-atlantic steamship companies, from the 
Department of Commerce and Labour, contains the 
following ruling. “ The matter of whether ferrosilicon, 
packed in casks, may be transported on steamers carrying 
passengers, having been under consideration by the 
Department under date of February 24th, 1912, File No. 
47911, this Bureau advised the Collector of Customs, at 
New York, that ‘in the existing condition of the law, 
therefore, as I understand it, tho transportation of ferro¬ 
silicon in any form on steamers carrying passengers is 
unauthorised.* 


Steamship companies' rulings. 

Besides these government orders, the different trans¬ 
portation companies have adopted special rules and 
regulations of their own upon the subject of carrying 
ferrosilicon, these applying not only to tho importation of 
it, but also to its exportation, and, in some cases at least, 
covering a strangely wide range of articles. 

As far as can be learned by careful inquiry these rulcB 
have not been duo to any action on the part of insursnee 
agents. At the office of tho Board of Marino Under¬ 
writers of New York, in the spring of 1914, neither the 
secretary nor any of his staff had ever heard of any 
danger of any sort oonnected with the transportation of 
ferrosilicon, and positively refused to believe that there 
was anything at all unusual connected with it. A few 
months earlier a friend in the office of a largo underwriting 
house obtained, in a few minutes, over the telephone, 
an offer of insurance for a large lot of ferrosilicon, from 
Antwerp to New York, at the rate of 25 cents per 8100. 

It was a very different question, however, wnen it came 
to asking for transportation for this same material from 
the various steamanip companies. All of them refused 
to take it, absolutely, oil cargo as well as passenger 
vessels, and he was assured that the only way to bring it 
over would be by a special arrangement with somo 
“ tramp ” cargo-boat. 



At many of the offices reference was made t# a book,. 
“Dangerous Goods” published in Antwerp, 1910, by 
Dr. Julius Aeby, consulting chemist to one of the great 
trans-atlantic hues. On page 172 is the following 
“ Ferrosilicon—solid—may give off poisonous and ex¬ 
plosive gases (arse niu ret ted and phosphoretted hydrogen). 
Has been the oause of several aooidonts with mortal issue. 
It seems that the brands containing 15% silioon, or less, 
are not dangerous.” 

But, not content with this, on pages 1C6 to 171 inclusive, 
and 173 and 174, are the references to the following:— 
“ Ferro-chrome-uiekcl; ferro-manganese-silicon ; ferro¬ 
manganese; ferro-molybdenum; ferro-phosphorus; ferro- 
tungsten; and ferro-vanadium.” Koch one of theso eight 
different alloys, produced in different parts of tho word, 
and of great importance in many different branches of 
the steel a.id iron industry, is carefully included in thi«* 
standard Reference Book on Dangerous Goods with 
one and the same statement made about each of them : 
“ Ascertain if it does not show the same danger os ferro¬ 
silicon.” 


Silicon metal. 

To show how far this scare, originating in the accidents 
caused by ferro-silicon, has spread so as to interfere 
with the ordinary rules governing transportation, the 
officers of one of the great transatlantic lines showed me 
some interesting correspondence on the subject of silicon 
metal. 

In the autumn of 1909 the Carborundum Company of 
Niagara Falls had an order from the continent for somo 
of t his material, and wrote a careful letter to the steaniBhip 
company to see if they would transport it for them. 
They explained that the material was mado from pun* 
glass sand and pure coke, was extremely resistant to all 
sorts of outside influences, such as air, heat, moisture, 
acids, etc., and they sent them samples, for examination, 
with the accompanying analysis, as followa: silicon, 
92-56, iron, 3 09, aluminium, 2*75, carbon, 1-60. 

This letter, with sample and analysis, was forwarded 
to J)r. Aeby, and in November, 1909, his answer arrived, 
as follows : “ As in the case of all products manufactured 
by the electric current, this metel contains traces of 
carburet, phosphorus and arsenie, and in view of the* 
accidents which thiH silicon metal has caused, you will 
readily understand that I do not caro to give you an 
absolute guaranty of this metal being ‘ not dangerous.’ 

“ It is particularly impossible to base an opinion on a 
few grams only, whether a quantity of several tons will 
stand tho movements of a vessel. 

“ As, however, the metal in very hard, and these trace* 
are so small, I think there is no great risk in carrying 
it, especially if tho manufacturer guarantees its inoffenaivc- 
nces. 

“Yours truly,” etc. 

As a result of this report the shipment was refused. 

What is the real cause, of danger in ferrosilicon ? 

After studying carefully all the published information 
1 could obtain on the subject of the poisonous properties 
of ferrosilicon, it seemed to mo that one important part 
of the problem had not had sufficient attention given to it. 

Tho English investigators seem to have assumed that 
the dangerous constituents were a necessary part of alt 
commercial ferrosilicon, and that tho only thing they 
could do was to find out what were the conditions under 
which these supposedly necessary impurities could do the- 
least harm. 

This, however, is not the case. In perfectly puro 
ferrosilicon, consisting solely of iron and silicon, just aa 
in the silicon metal mentioned above, consisting solely of 
silicon, iron, aluminium and carbon, there is absolutely 
nothing which can give rise to anv poisonous gases. 

Surely, therefore, the simplest and most scientific- 
way of attacking this problem is to find out first of all 
what the dangerous constituents really are—and then to 
see if, by the natural laws of trade, if possible, and if not, 
by regulations and legislation, these dangerous con¬ 
stituents oannot be kept out of the common ill article*. 
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m The dangerous constituents. 

There is no question, after looking over the evidence, 
that the poisonous gases evolved from ferrosilioon are 
composed always of phosphoretted hydrogen, with 
occasionally small amounts of arseniuretted hydrogen. 

Now phosphoretted hydrogen can only be found in the 
presence of phosphorus ; and, to give off this gas under 
the influence of moisture, the phosphorus must bo com¬ 
bined with oaloiura in the form of calcium phosphide. 

The presence of phosphorus, alone, in ferrosilicon would 
not be objectionable. Cast iron used for delicate casting, 
often contains 1% or more of phosphorus, and yet we do 
not hear of cooks being poisonca by sitting near the 
kitchen stoves on a damp day. Ferro-phosphorus is 
now being mado with over 25% of phosphorus in it, and 
no reports have come in about its giving off poisonous 
fumes. 

But every chemist knows that calcium phosphide in 
the presence of water gives off phosphoretted hydrogen. 
Even, as before mentioned, in the Yellow Book notice is 
taken of the presence of lime (calcium hydroxide) in the 
water in every experiment where this gas was evolved 
from a sample of ferrosilicon. 

With regard to the arseniuretted hydrogen the case is 
much tho same. Unless arsenic is present, and present 
in some combination, such as calcium arsenide, which 
will decompose when acted on by water, no arseni uretted 
hydrogen can be evolved. And the disintegration of the 
ferrosilicon, so strongly dwelt upon in the Yellow Book 
as a cause of danger, is probably due to the presence of 
these unstable calcium compounds in tho impure ferro- 
k lieon rather than to the particular percentage of silicon 
present. 

If those suggestions are correct, it would naturally follow 
that, to prevent accidents from the shipment and use of 
ferrosilicon. the first thing to do is to keep out of the 
material the impurities—phosphorus, arsonie, and espe¬ 
cially calcium - which am responsible for the evolution of 
the poisonous gases, and that only in case this is impossible 
is it important to pay attention to the question of the 
Bilicon content. 

Experience, of ferrosilicon manufacturers in the United States. 

That this method of avoiding accidents is not impossible 
is shown by what has been thus far accomplished in 
America. In 1907, when the Electro-Metallurgical Com¬ 
pany began to make ferrosilicon at Niagara Falls, they 
entered a market already controlled by cheap foreign 
competitors, who at once began to out prices, so as to 
force them out of the business. Very sagaciously, they 
met this competition by supplying a particularly accept¬ 
able article, rather than by cheapening the price at the 
expense of quality. 

The steel people, as before stated, needed their ferro- 
telicon in the form of sol’d lumps, of uniform composition, 
containing not very far from 50% silicon. It was of litfclo 
or no importance to them if they got 60% or even higher, 
provided the price per unit was the same, and tho percentage 
did not vary more than 1 or 2% from one lot to another. 
But it was of great importance to them to have it in lump 
form, and they hod been frequently bothered by the 
European ferrosilicon disintegrating, on the long journey, 
before it reached them. 

Influence of silicon percentage upon disintegration. 

As a result of several years’ closo study of tho dis¬ 
integration problem from a practical standpoint, the 
Niagara Falls people differ widely from tho Engl'sh com¬ 
mission as regards the importance of the percentage of 
Bilicon. Their experience has shown them that there is 
an undoubted tendency to disintegrate in the grad<s 
approaching 50%. This iB most marked a little higher on 
the scale, the worst grade of all being, in their opinion, 
from 65 to 57% of silicon. 

This disintegration does not take place at all, they 
declare, even at this point, without the presence of phos¬ 
phorus and calcium, as is shown by the perfect condition, 
after months and years, of numerous samples of th s 
product. But small amounts of impurities which would 
not affect tho harder and more resistant grades, of, say, 
70% and over, or 30% and under, would cause the 50% 
grade speedily to fall to pieces. 


Tfc> avoid this disintegration, therefore, and without 
any particular thought of danger to workmen or handlers, 
a matter which at that time was barely coming into notice, 
the Niagora people decided to make tho greatest efforts 
to use pure raw materials, and particularly to avoid the 
presence of phosphorus and later of lime. Instead of 
scrap iron or of iron ore, both of which ore liable to contain 
muon phosphorus, they used steel scrap, which is prac¬ 
tically free from it. For fuel they used only the very 
best and purest metallurgical coke, and for tho silioon 
they hunted far and near and finally bought a quarry for 
themselves, of an extremely pure grade of quartsito, 
instead of buying at much less ex|>enBo in the open market. 

Ever Bince thoy Btarted they have kept the percentage 
of phosphorus in their product below 0-03%, with the 
most satisfactory results. I have bean unable to find that 
a Binglo caBo has ever been reported of poisoning or 
explosion, in connection with ferrosilicon in America, 
ainoe the landing of the s.s. Vaderland, in 1905. Since 
they began to produce it in Niagara Falls, no oase of 
poisoning, they declare, has occurred at the works; and 
careful inquiry from the offices of the United States Steel 
Company, and from freight agents connected with land 
and water transportation on and near the Groat Lakes, 
has failed to d sclose records of any troublo connected 
with its shipment or use. 

Much the same record holds good with regard to tho 
disintegration. For seven years the Electro-Metallurgical 
Company have been manufacturing and selling from 
10,000 to 15,000 tons a year. This material has been 
stored in tho open air for weeks, sometimes for months 
before shipment, it has boon packed in packages not 
air-tight, and shipped, without spocial precaution to avoid 
dampness, for long d ; stances on land and water, and 
stored for indefinite periods before using and yet, although 
of the particular 50% grade, which the European investi¬ 
gators have found so liable to disintegrate, this haa 
remained in lump form until used. 

Specimens of every batch have been kept at their offico 
in Niagara from the time the Company started, and these, 
too, show no signs of disintegration. 

On one oecas ; on, however, they did have some trouble. 
They started to use a new brand of coke, oqually low in 
phosphorus with that they had been in tho habit of using, 
and, after standing for a few days in the open air, the 
ferrosilicon mado with this began to crumble and break 
down. They at once investigated tho matter, and found 
that while there was no increaao in phosphorus, the ash 
of the 1 new coke showed a much greater percentage of 
calcium than the former fuel, and on cutting this out tho 
trouble was at once romed : ed. 

As a rule the calcium in both ash and silicon, being duo 
probably to the presence of calcium phosphate, had 
varied in proportion with tho phosphorus present. But 
this caso put them oil their guard, and since then they 
guard against, the presence of calcium even more carefully 
than phosphorus. 

Similar experience of Canadian manufacturers. 

Tho Electro-Metals Company, which started their works 
at Wolland, Ontario, a couple of years after the Niagara 
Falls people began, wore sufficiently intelligent to work 
out tho problem in the same way. They could not find 
sufficient market for their output in Canada, and when 
shipping into the United States, had to compete with the 
United States product, and face the tariff, as well, at first 
of $4 a ton, then, in 1909, ohanged to 20% ad valorem , 
and later reduced to 15%. 

They could not possibly compete by means < f an inferior 

roduct. And so they, too, from the time they started, 

ave taken the greatest pains to use pure raw materials, 
free from phosphorus and calcium. They use roasted 
Rio Tinto ore instead of the scrap steel successfully used 
by tho Niagara people. But they take tho same pre¬ 
cautions with regard to their fuel and silica, and obtain 
equally satisfactory results, with a 50% product. They 
have never had any trouble with either poisonous gases or 
d'aintegrafcion, and they ship their ferrosilicon, after 
standing in the factory yard, in loose barrels or even in 
burlap bags, without any danger of losing any in the form 
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of dust or powder on the way, and without any mm- 
plainta from their customers of its arrival in powdered 
form. 

They informed me that the only experience of the action 
of phosphorus and calcium which they could report was 
that one of their customers, probably a cast iron man, 
wished hi* ferrosilicon in granules, not in lumps. And, 
to avoid the trouble of fitting up a crusher for his par¬ 
ticular order they ran out a batch for him once or twice 
a year, containing some phosphide of calcium. This is 
stored, separately, in the yard, and wetted down'or exposed 
to rain, with the result that in a few days' time it falls 
into powder. 

I was interested to learn that the Canadians, too. had 
been touched by the attitude of the shipping authorities. 

A considerable order for forrosilicon recently came to them 
from Japan, not only important in itself, but of consider- . 
able interest- as possibly the starting point for a valuable ' 
export business. Unfortunately, on account of trans¬ 
portation restrictions, it proved to be impossible to ship 
it there, and the order had to be cancelled. 

Conclusion. 

As a result, therefore, of all the information that 1 have 
been able to gather, it seems to me that it would be a j 
decided mistake for the United States to follow the foreign 
regulations with regard to the manufacture and shipment ! 
of fcrrosilicon, based upon the supposition that the grades ! 
commonly used (containing between 30 and 70% of ; 


silicon) are necessarily dangerous. It seems to mo that 
this supposition is distinctly erroneous, and that the 
danger attaching to muoh of the foreign ferroailicon has 
been due, not to the percentage of Bilioon, but to the 
presence of avoidable impurities—phosphorus, arsenic, and 
especially calcium. 

In the United States and Canada the natural laws of 
trade have in this particular instance brought about, as 
satisfactorily as government regulations could do, the use 
of pure materials and the production of a safe and stable 
article. And, in my opinion, it is greatly to be regretted 
that the export of this pure ferrosiheon is hampered by 
foreign regulations based, I must conclude, upon insufficient 
investigation. 


THE CHEMISTRY OF PINK OIL 

BY MAXIMILIAN TOOL 

(This J., 1914, pp» 576-57 1 >). 

Errata. 

P. 570, col. 2, line 7 fiom bottom—for “ 1 in.” read 
“ 1 foot." 

P. 577, ol. 2, line 1!) from bottom—for “jelly” read 
“ colloid/’ 

P. 578, col. J, for the b- tt< m sp. gr. “ 0*9583 ” in col. 2 
of ‘Analyses of Pine Oil,” read ‘0*9387.” 


Journal and Patent Literature. 

Pvtkvt Specifications may bo obtained by poat by remitting as follows 
tinylish.—Sd. each, to the Comptroller of the Patent Ollleo, W. Temple Franks, Esq., Southampton Buildings, Chancery lane, 
London, W.C. 

United SI ties.—1*. eicti, to the Secretary of the Society. 

French.—I It. <>» c. eich, m lollowo : Patents dited 1902 t.) 1907 inclusive, Bolin et Cie., f»fi, Rue dos Francs Bourgeois, 
Paris (3e.); Patents from 199S to date, T/Imprimerie Nationale, 87. Hue Vieilie du Temple, Paris. 

(termm .—1 mark each (with full particulars) to Kaiseriieh Pateutamt, Berlin, Uerinau. 


I.—GENERAL PLANT; MACHINERY. 

Patents. 

Separation of liquid suspemions. The British Thomson- 
Houslon Co., Ltd., London. From General Electric 
Co., Schenectady, N.Y, U.S.A. Eng. Pat. 13,1(15, 
Juno 10, 1913. 

The liqnid, e.g., oil containing drops of water in suspension, 
is passed through a metal tube, provided on the outBide 
with a number of discharge points, into the lower part of 
a cylinder of glass or other dielectric material coated on 
the outside with metal. The oil returns upwards through 
the annular space between the tube and the cylinder, and 
is subjected to electric discharges produced by connecting 
the metal tube and the outer metallic coating with a source 
of alternating current of about 15,000 volts. The separated 
water sinks to the bottom and is discharged, whilst the 
purified oil Hows away from the top of the cylinder. 

—W. H. C. 

Furnace; Regenerative -. J. Reuleaux, Assignor to 

A. Laughlin, Pittsburgh, Pa. U.8. Pat. 1,098,171, 
May 20, 1914; date of appl., Oct. 23, 1913. 

A descending flue from the furnace opens laterally into 
a slag and dust pocket in a regenerative chamber. A 
passage, which may be subdivided into narrow channels, 
rises from the pocket, and leads to chequer-work through 
which the waste gases then descend.—O. E. M. 

Kiln and heater ; Combination -. C. D. Allan, Chicago, 

III. U.S. Pat 1,099,632, June 9, 1914 ; date of appl., 
Dec. 20, 1913. 

The stack extending above the inner crown of the kiln, is 
surrounded by an oncloaed tubular water heater, with 
which it communicates bv adjustable openings, and has 
a damper at the top. A chamber in two compartments 
with an adjustable port between them and opening into the 


i heater and the stack, which inay be separated by an 
annular space, mav be placed at one end of the heater. 

—O. E. M. 

Dryer; Rotary -. W. E. Prindle, Manitowoc, Wis. 

U.S. Pat. 1,098,402, June 2, 1914 ; date of appl., April 
23, 1913. 

Hot air is drawn from a chamber surrounding the feed 
end of an outer shell through a concentric inner shell to 
the unenclosed end of the outer shell, and back through 
the annulus, containing the material to be dried, between 
the shells.—0. E. M. 

i Dryer [for purified air]. J. C*. Fleming, Boston, Mass. 

! U.S. Pat. 1,099,122, June 2, 1914 ; date of appl., Jan. 

, 22, 1913. 

Air is passed through a purifying liquid, and through a 
| dryer containing animal charcoal packed between inner 
- and outer perforated walls within a casing. The charcoal 
| may be heated.—O. E. M. 

I 

| Clarifying liquids and thickening pulps ; Apparatus for 

I -. H. B. Lowden, Assignor to Colorado Iron Works 

I Co., Denver, (bio. U.S. Pat. 1,098,812, June 2, 1914 ; 
j date of appl., Dec. 27, 1912. 

In a settling and separating tank the Holids are moved to a 
submerged outlet by a rake which is raised at the end and 
lowered at the beginning of its working stroke and actuated 
i from above by connections surrounded by partitions which 
prevent agitation of the supernatant liquid.—O. E. M. 

I Pulps; Apparatus for thickening -. J. E. t Rothwell, 

Butte, Mont., Assignor to Colorado Iron Works Co., 
Denver, Colo. U.S Pat. 1,099,306, June 9, 1914 ; date 
of appl., Sept. 18, 1913. 

The thickened pulp is raised by a pump or air lift from the 
bottom of a tank to a receptaple which, through adjustable, 
openings, delivers nart of it for use and returns the excess 
to a space enclosed by a partition within the tank.—0. E. M. 
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Evaporating and concentrating apparatus [for caustic 
liquors]. H. K. Moore, Berlin, N.H. U.8. Pat. 
1,098,825, June 2, 1914 ; date of appl., Dec. 12, 1910. 
The caustio liquor is pumped through a series of exhausted 
evaporators, tno lower ends of which are in tho form of 
inverted cones and which have submerged vertical tubes 
passing through, and heated by, the condenser attached to 
the next evaporator. The lost evaporator is steam- 
heated.—0. E. M. 

Abrash'CS to grinding apparatus ; Method of applying -. 

H. K. Hitchcock, Tarontum, Pa. U.S. Pat. 1,099,300. 
June 9, 1914 ; date of appl., July 31, 1911. Renewed 
Mar. 27, 1914. 

The abrasive material for grinding machines is fed in a 
mass into the top of a hopper with sides converging down¬ 
wards and provided with an outlet at the bottom. A 
Btreain of water is injected into the hopper from below 
and slow'ly and uniformly earricR the abrading material in 
suspension from the hopper to the grinding machine. 

—W. C. H. 

Filtering slimes; Process of and apparatus for -. C. 

Butters, Oakland, Cal. U.S. Pats. 1,100,217, June 10, 
1914; date of appl., May 20, 1913; 1,100,218 and 

I, 100,219, June 16, 1914 ; date of appl., Juue 11, 1913 ; 
1,000,220, June 10, 1914 ; date of appl., June 14, 1913 ; 
1,100,221 and 1,100,222, June 10, 1914 ; date of appl., 
Oct. 18, 1913 and 1,100,223, June 10, 1914; date of 
appl., Oct. 22, 1913. 

A suction filter-leaf is provided with an air-escape valve, 
a water-supply pipe and a liquid-pressure equalising valve, 
so that after the cake has been formed, water can be 
admitted into the interior of the filter-frame to saturate 
the filtering medium and discharge tho cake. —W. H. C. 

Filtering slimes; Apparatus for -. W. A. Stndman, 

Wonder, Nev., Assignor to The Butters Patent Vacuum 
Filter Co. U.S. Pat. 1,100,207, June 10, 1914; date 
of appl., Aug. 13, 1913. 

The fabric bag forming the filtering medium and stretched 
ou the frame of a suction filtering leaf is made open 
across the bottom and is closed by the suction during 
filtration.—W. H. C. 

Vacuum; Producin'j and maintaining a high -. 

F. M. Moyer, Oanabriiek, Assignor to Sudfelt und Co., 
Melle, Germany. U.S. Pat. 1,100,094, June 10, 1914 ; 
date of appl., l)eo. 10, 1913. 

Suction is induced by a jet of gas, which is not condensed, 
in a pipe joining two vessels, the second of which is 
connected with a suction exhaust.—0. E. M. 


IIA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Methane.; Inflammability of mixtures of - and various 

gases. Leprinoe-Ringuefc. Comptes rend., 1914, 158, 
1999—2001. (See this J., 1914, 737.) 

The upper and lower limits of inflammability wore 
determined for mixtures containing methane and oxygen 
in the constant proportions, CH 4 -f20„ and also varying 
amounts of nitrogen, carbon dioxide, and water vapour. 
Tho effect of added nitrogen was to lower the upper and 
raise the lower limit until the two coincided at a point 
corresponding to the composition: (CH 4 -f20J, 20-1, 
N 8 79-9%. The effect of carbon dioxide was similar 
but of different magnitude, 0*50 vol. of carbon dioxide 
having an effect approximately equal to that of 1 vol. 
of nitrogen. The effect of water vapour could also bo 
represented in a similar manner, so that if the mixture, 
temperature, and humidity were known, all necessary 
foots as to the inflammability could be deducted from a 
single diagram.— W. H. P. 


AmPionia and hydrogen cyanide; Formation of -- 

in the distillation of coal. 0. Simmerebach. Stahl nnd 
Eisen, 1914, W, 1153—1159 and 1209—1213. 

Using different coals the author studied the distribution 
of nitrogen between coke, tar, ammonia, hydrogen oyanide 
and free nitrogen in the gaa, at varying distillation tempera¬ 
tures. He also carri&d out experiments on the 
decomposition of ammonia in contact with coke at various 
temperatures, into its elements and to form hydrogen 
cyanide. In the distillation of coal the formation of 
ammonia occurs mainly at a temperature higher than that 
at which coking takes place. The temperuture of maxi¬ 
mum ammonia formation is not the samo for all coals, 
but varies between 800 J and 900" C. The thermal decom¬ 
position of ammonia, which in tho caao of the pure gas 
starts at about 750° and is very rapid 1 at 800° 0., is not 
appreciable below 900° C. in the conditions of dilution 
obtained during the distillation of coal. The hydrogen 
cyanide formed in distillation increases with the amount 
of ammonia and with riso of toiflperaturo, although 
whon pure ammonia is heated with coke it reaches a 
maximum at 900° C. Tho hydrogen cyanide obtained is 
usually about 1*2% of the total nitrogen’in the coal and 5% 
of the ammonia formed. Water vapour reduces the 
cyanide yield, and improves that of ammonia, while 
high velocity of the gas has the reverse effect. Tho 
degree of subdivision of the coal has not much effect on 
the ammonia yield or on the temperature at which the 
best yield is obtained.—W. H. P. 

Naphthenic acids; Behaviour of - in the refining of 

kerosene oil. E. Pvhalii. Petroleum, 1914, 9, 

1500—1507. 

Russian kerosene distillates of various origin contained 
0*2 to 0-9% naphthenic acids. On refining the distillates 
with sulphuric acid about 30% of the naphthenic acids 
were sulphonated and dissolved. Naphthenic acids separated 
from refined kerosene had neutralisation value 294*9 and 
contained 0*77% S, whilst those separated from tho 
ordinary waste lyes had neutralisation value 200*0 and 
contained 0*31% S. Naphthenic acids from kerosene 
distillates which had not been chemically treated had 
neutralisation value 230 and contained 0-1% S. When 
thcBo were sulphonated the neutralisation value was 
increased to 240 and the S-oontent to 3-64%, and they 
ielded metal salts of different character from those given 
y tho other naphthenic acids. The disagreeable odour 
incroasod with tho degree of sulphonation, and this 
supported the view (Z. angow. Chum., 1904, CIO) that 
sulphur compounds are tho cause of tho bad odour. 

—C. A. M. 

Qas analyses by fractional distillation at low temperatures. 

Burrell and .Seibert. Sec XX111. 

PATENTS. 

Fuel of high calorific value ; Continuous process for treating 
by steam and converting moist organic matter of 

vegetable origin into -. J. Anderson, Charkoff and J. 

Hippius, St. Petersburg, Russia. Eng. Pat. 13,924, 
Juno 16, 1913. 

Disintegrated peat, moist sawdust, etc., is heated to 
160°—180° C. in a closed vessel by high-pressure steam, 
fresh material being continuously introduced at the 
top and treated material discharged from the bottom 
into a low-pressure cooler, where it is cooled by blowing 
air or any gas other than steam through it. From the 
cooler the treated matorial passes to tho pressing and 
briquetting plant. The warm gases and tho steam given 
off from the cooler are passed through the incoming raw 
material in a preheater.—W. H. C. 

Coahslimes ; Drying -. H. Brune and H. Horst, 

Assignors to E. Abresch, Neustadt-on-the-Hardt, Ger¬ 
many. U.S. Pat. 1,100,710, June 23, 1914 ; date of 
appl!, Oct. 28, 1912. 

Coke breeze is mixed with the coal slimes, and the mixture 
is briquetted without the use of a binder by a slowly 
increasing pressure.—A. T. L. 
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Watte front coal-mining and from coking inttaUaliont; 

Utilisation of - btj mixing with coal sludge. C. 

Hilgenstook. Oer. Pat. 274,103, Nov. 0,1913. Addition 
to Oer. Pat. 272,852. 

Is carrying out the process described in the chief patent 
(this J,, 1914, 636), the heavier non-oombustiblo material 
is deposited before the lighter coal dust, so that an upper 
layer suitable for gas-making and a lower worthless layer 
are obtained. According to the present patent, this 
separation into valuable and worthless products is aided 
by using waste poor in coal to form tho lower, and waste 
rich in coal the upper part of the filtering bed.—A. >S. 

Coke; Process for the production of strong metallurgical —-— 
as free us jiossible. from sulphur. L. Franck, Oer. 
Pat. 274,853, April 12,1912. 

Phosphorite, phosphatic chalk, apatite, vivianitc, or 
other form of calcium phosphate, is added to the coal 
before coking.—A. 8. 

Retort furnaces for the manufacture of coal gas, etc. ; Heating 

of -. Dessaucr Vertikal-Ofcn-Oes. m. b. H., Berlin. 

Eng. Pats. 7338 and 7466, Mar. 23 and Mar. 24, 1914. 
Under Jnt. Conv., April 14, and Nov. 1,1913. 

(I) In a furnace arranged for heating at will with coal- 
gas or produecr-gaB, a small quantity of producer-jras is 
always used with the coal-gas in order to keep the producer 
and the adjoining conduits hot enough to enable heating 
with producer-gas to ho resumed without delay. To 
prevent an excessive production of gas when the doors 
of the producer arc removed for clinkering, tho supply of 
coal-gas may be reduced at, the time, or the conduits 
leading producer-gas to tho furnace may bo throttled, or 
they may bo always of a suitably restricted area. (2) To 
prevent the production of luminous flames while tho 
furnace is being heated with coal-gas, the gas is passed 
through ineandi scent fuel in the producer, being admitted 
to the producer at a point above the grate,—A. T. L. 

Coke-oven or gas-furnace. W. Feieks, Bloomfield. N.J. 
U.8. Pat. 1,098,374, June 2, 1914 ; date of appl., Jan. 3, 
1912. 

The charging orifice in the top of a coke-oven or furnace 
is surrounded by a seal, and a charging hopper adapted 
to bo brought over the orifice, is lowered so us to make 
on air-tight joint in the seal, whereupon further movement 
of the lowering mechanism "pens tho hopiier valve. 

—A. T. ],. 

Coal-gas: Apparatus for manufacture of -■. It. 0. 

Congdon, Atlanta, Ga. U.S. Pat,. 1,099,639, June 9, 
1914 ; date of appl., March 14, 1914. 

A number of superposod horizontal retorts are connected 
with a single vertical pipe leading to a seal-box above the 
setting. The retorts can bo disconnected from the gas 
up-take by means of hinged valves within the pi|ie, and 
liquor is passed down the pipe and on to the valves in 
order to keep them clean.—A. T. L. 

Oas producer. J. F. Guggolz, Teague, Tex. U.S. Pat. 

1,097,715, May 26, 1914 ; date of appl., April 2, 1912. 
The producer oomprises an inclined cylindrical casing 
having a grato which is parallel with tho axis and is 
supported on transverse partitions. These partitions 
divide the space beneath the grate into an air-supply 
chamber at the upper part and a gas-outlet chamber at 
the lower part of the length of the producer casing, bo 
that tho gases pass first upwards and then downwards 
througli the fuel. The fuel enters the producer chamber 
from a vertical cylindrical extension at the uppor end. 


Oas producer. E. A. W. Jefferies and ,T. R. George, 
Assignors to Morgan Construction Co., Worcester, Mass. 
U.S. Pat. 1,007,757, May 26, 1914 j date of appl., 
Dec. 1, 1910. 

The lower end of the producer casing is formed by a 
water-jacketed metal wall, which is sealed in water in the 


ash-pan. Radial stirring arms whioh rotate about a 
vertfoal axis are arranged within the lower end of the 
casing, and the outer ends of these arms are attached to 
an inclined annular band, tho upper edge of whioh extends 
behind a conical shield attached to the inner metal wall 
of the producer casing.—A. T. L. 

Oas producer. H. F. Smith, Lexington, Ohio. U.S. Pat, 
1,098,059, May 26, 1914 ; date of appl., Sept. 20,1912. 
The producer comprises a rectangular casing with an 
inclined grate arranged along each of the longer sides. 

A gas-outlet chamber extends centrally across tho top 
of the producer parallel with the longer sides, and fuel 
is fed into tho producer at both sides of this chamber. 
The grate-bars run jierjiendicularly to the longth of tho 
grate and are oscillated by cams so as to work the fuel 
towards the middle of the producer. A separate ash-pit 
with separate blast supply is arranged beneath each 
grate.—A. T. L. 

Oas: Apparatus for generating—. F. 1). Shaw, 
Chicago, 111., Assignor to Shaw Kiln Co., Atlanta, Ga. 
U.S. Pat. 1,098,412, Juno 2, 1914 j date of appl,, 
Feb. 18, 1910. 

Liquid fuel is burned in a pan arranged in a roccsH open 
to the atmosphere in the outer wall of a kiln. A per¬ 
forated tubular member depending from the top of the 
recess and extending downwards into the pan, leads to a 
combustion-chamber, from which the hot gases pass into 
the kiln.—A. T. L. 

Gas producer. A. J. Bassett, Assignor to Rharp-Bassctt 
(las Producer tin., Milwaukis 1 , Wib. U.S. Pat. 1,098,875 
.Tunc 2, 1014 ; date of appl.. Sept. 29, 1913. 

The producer casing forms a jacket which is divided 
into three superposed chambers by means of two per¬ 
forated rings. Air is admitted to the top chamber, mixed 
with steam generated in an evaporating pan in the middle 
chamber, anil is led from the bottom chamber to the spaco 
beneath the grate,—A. T. L. 

Gas-generator; Cupola -. H. Hoppers, Esscn-on-the- 

Ruhr, Germany, Assignor to H. Hoppers Co., Ciiicago, 
111. U.S. Pat. 1,099,257, June 9, 1914 ; date of appl., 
Oct. 28, 1913. 

A rotatino gas-outlet pipe, extending vertically down¬ 
wards and arranged axially within tho upper part of tho 
producer, is flared outwards at tho lowor onil which is 
provided with parabolic bars for levelling the fuel so as 
to form a paraboloidal cavity beneath the mouth of tho 
gas-outlet pipe.—A. T. L. 

Oas masher. T. W. Stone, Assignor to The Western Gas 
Construction Co.. Fort Wayne, Tnd. U.S. Pat. 1,098,190, 
May 26, 1914 ; date of appl., Oct. 4, 1911. 

The washer comprises a easing containing the washing 
liquor, and two or more fixed liells, the lower edges of 
which are scaled in the liquor, the gas being introduced 
into these liells and bubbling beneath their lower edges 
and through the liquor. Perforated plates, inclined 
downwards and outwards, are attached to the outer walls 
of the bells, so as to mix the gases more thoroughly with 
the liquor as they pass up through it. Thcso plates are 
successively wider and have finer perforations, from the 
lowest to the uppermost.—A. T. L. 

Motor spirit similar to petrol; Manufacture of - -, 

T. Franke, London. Eng. Pats. 13,261, June 7, and 
15,459, July 4, 1913. 

Peat tar is fractionally distilled and tho distillato is 
treated with oxidising and oondensing substances (air, 
peroxides, persulphates and xinc chloride, aluminium 
ehoride, etc.) to resinfy and precipitate the homologueg 
of phenol. The treated material is again fractionally dis¬ 
tilled and the high-boiling residue is heated to 300° C. 
under a suitable pressure in the presence of oatalytio 
agents (pvrophorio iron, nickel, chromium, or platinum) 
to crack the heavy oil and form more motor spirit. 
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Oily substances; Fractional distillation of -. H. 

Koppers, Essen on the Ruhr, Germany, Assignor to H. 
Keepers Co., Chicago, IU. U.S. Pat. 1,008,734, June 2, 
1914; date of app!., July 8,1913. 

In a steam-heated still the steam-trap is controlled by the 
pressure ol the oil-vapour.—0. E. M. 

Aluminium chloride [from residues from the treatment of 

petroleum oils]; Manufacture of -. A. M. MoAfee, 

Bayonne, N.J. U.S. Pat. 1,099,090, June 2, 1914; 
date of appl., Feb. 12, 1914. 

Residues obtained in the treatment of petroleum oils 
with aluminium chloride, are heated to reniovo oil, then 
heated to a higher tomperature to carboniso residual 
organic matter, and treated with chlorine or a gas con¬ 
taining chlorine.—A. 8 

Lighting and heating gas or hydrogen ; Process and apparatus 

for the manufacture of -Borlin-AnlialtiHche Mas- 

ehinenbau-Akt.-Ges., Berlin. Eng Pat. 2054, Jan. 20, 
1914. Under int. Uonv., Jan. 27, 1913. 

See Ger. Pat. 267,944 of 1913 ; this J„ 1914,190.—T. F. B. 

Determination of inflammable [readier) substances in 
gaseous mixtures. Ger. Pat. 273,980. A’cc XXIII. 

Producing acetic acid and alcohol from coal, lignite, etc. 

Ger. Pat. 275.049. Set XX. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

real; Utilisation of [removing moisture from] -. 

T. Righy and G. W. Andrew, Dumfries, and Wet- 
carbonizing Ltd., London. Eng. Pat. 5873, March 10, 
1913. 

Small quantities of acid are added to the peat before 
submitting it to the processes described in Eng. Pats. 
17,010 of 1911 (this J., 1912, 1171) and/or 17,427 of 1912 
(this J., 1913, 1099) in order to facilitate the separation 
of the water and reduce the loss of nitrogen.—W. H. C. 

Distillation of carbonaceous substances. H. Clarke, Loudon, 
and J. T. Carmichaol, Barking. Eng. Pat. 29,714, 
July 24, 1913. 

Low- ora of. coals are prevented from caking on dis¬ 
tillation in vortical retort*, by being mired with either 
the solid residue of tho process or other infusible material 
or non-caking ooal. A neated current of steam or other 
gas containing hydrogen is passed through tho mass to 
increase tho yield of oils.—W. H. C. 

Tar from hot distillation gases; Process and apparatus for 

recovery of -. W. Strommonger, Cologne, Germany. 

Eng. i'at. 19,955, Sept. 3, 1913. Under lnt. Conv., 
Sept. 28, 1912. 

See Fr. Pat. 461,956 of 1913; this J., 1914, 245.—T. F. B. 

Producing acetic acid and alcohol from coal, lignite, etc. 

Ger. Pat. 275,049. See XX. 


III.—TAR AND TAR PRODUCTS. 

Patents. 

3-/iromo-2-amiiK>ani/irM«iaonA ; Process for preparing -. 

W. Junghans. Ger. Pat. 273,809, Nov. 17, 1911. 

2-Amino anthraquinone is treated with one mol. of 
bromine in presence of an organic diluent, with or without 
-addition of water. The bromine atom enters the 3* 
position.—T. F. B. 


J3- Bromo-aminoanthraquinones ; Process for preparing -. 

Farbcnfabr. vorm. F. Bayer und Co. Ger. Pat. 275,299, 
Feb. 24. 1912. 

Bromo-aminoantiikaquinones in which at least one 
■position ortho to the amino group is unoooupied, are 
eated alone or with sulphuric acid, phosphoric aeid, sine 
chloride, otc., to a temperature favourable to the migration 
of the bromine atom (e.g., 160° to 240 1 C.).—T. F. B, 

Anthraquinone derivatives ; Process for preparing -, 

R. Scholl. Ger. Pat. 274,783, April 12, 1913. 

DrANTHRAQtxiNONVL derivatives which contain in oach 
anthraquinone nucleus at least one hydroxyl group in an 
oqiosition to tho dianthraqninonyl linkage, are heated to 
high temperatures atone or in presonso of a condensing 
agent. One mol. of water is eliminated, with the formation 
of a furane derivative.—T. F. B. 

Anthraquinone derivative ; Process for preparing an -. 

R. SchoU. Ger. Pat. 274,784, April 12, 1913. 

Alizarin or one of its salts is dissolved in a solution of 
potassium hydroxide and treated with a hypochlorite or 
with chlorine. Two alizarin molecules are thus united, 
with the loss of two hydrogen atoms, to form tetra- 
hydroxydianthraquinonyl.—T. F. B. 


IV.-COLOURING MATTERS AND DYES. 

Diphthalylacralone. A. Eckert and O. Halla. Monatsh. 

Chem., 1914, 85, 755—763. 

On condensing l-amino-2-carboxyanthraquinone with 2- 
chloroanthraquinoue, water is eliminated and a diphthalyl- 
acridone is obtained. Tho product is tho 1.2.5.6-deriv»tiv«, 
since it can be synthosised from an anthraquinone 2-halogen 
derivative where the 3-position is already occupied. 
It is a rod crystalline substanoc solublo in sulphuric acid. 
When reprecipitated by water it is deposited in the amor¬ 
phous form, and then readily forms a vat from which ootton 
is dyed reddish-yellow, changing into bluish-violet on 
oxposurc to air. The 3.4.6.7-diplithalylacridone (see 
Ullmann and Dasgupta, this J., 1914, 305) can be pre¬ 
pared by a similar method, using 1- instead of 2- 
chloroanthraquinono. Using l-amino-2-mothylanthra- 
quinone and 2-ohloroanthraqninono the product is 2- 
methyl-1.2'-dianthrimido. When this is fused with lead 
oxide and potash as describod in Ger. Pat. 192,436, a 
substance is obtained tho properties of which are quite 
different from thoso of the 1.2.5.6-diphthalyiaoridonc. 

—W. H. P. 

Patents. 

[Azn] dyestuffs capable of being developed; Process far 

preparing -. Farbcnfabr. vorm. F. Bayer und Co. 

Ger. Pats. 273,280, Jan. 8, and 273,934, May 17, 1913. 
(1) A diazo compound of an aminodiarylsulphone, 
aminodiarvlaulphoxido, or aminodiaryl sulphide is com¬ 
bined with an alkylbcnzylanilincsulphomo add. The 
dyestuffs thus obtained dye wool level yollow to reddish- 
orange shades, which are faster to washing and to fulling 
than those produoed by othor dyestuffs derived from 
alkylbonzylanilinesulphonio acids. The aminodiarylsul- 
phones are described in Fr. Pat. 441,044 (see this J., 1912, 
809), whilst the aminosnlphoxides and aminosnlphides may 
be obtained by condensing aromatio sulphinic adds with 
aromatic bases. (2) A diazotised mononitro- or acidyl- 
amino-aryiaiidyl derivative of an aromatic diamino- 
sulphonio aoid is combined with a pyrazolone or pvrazolone- 
carboxylio add derived from an aminothiazole derivative, 
and the nitrogroup is reduoed or the addyiamino group 
saponified. Thus, the dyestuff obtained by rodudng the 
compound formed by combining diazotised m-nitrobenzoyi- 
p-phenytenediaminesulphonio add with the pyrazolone 
bom a dehydrothiotoluidmesulphonio add, is a yellow 
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product, distinguished by it* Affinity for ootton fibre; 
when it is diazotiscd on the fibre and developed with ft- 
naphthol, reddieh-yellow ehodeB are produced.—T. F. B. 

Azo dyestuffs ; Proem fur preparing -. Farbenfabr. 

vorm F. Bayer and Co. Ger. Pats. 274,081 and 274,082, 
March 12, 1913. 

(1) Diazo or tetrazo compounds, or the intermediate pro¬ 
duct# obtained by combining a tetrazo compound with one 
mol. of an azo dyestuff component, are combined with 
aminonaphthols or their sulphonic acids in which the 
amino group has been substituted with a sulpho-o-hydrox-y- 
corboxyl group. These substances are obtained by con¬ 
densing o-hydroxycarboxybc acid sulphochlorides with 
aminonaphthols or their sulphonio acids. (2) The pro¬ 
ducts obtained by condensing the sulphochloride of 2- 
naphthol-1 -carboxylic acid with ammonia, amines, 
phenols, aminophenolB, aminonaphthols, or their sulphonic 
or carboxylic acids or other derivatives, are used as azo 
dyestuff components. The carboxyl group may be 
eliminated if desired.—T. F. B. 

Quiniznrin-fi-carbofylic arid ; Proem for jirejming -—. 
Farbenfabr. vorra. F. Bayer und Co. Ger. Pat. 273,341, 


[Azo] dyestufft; Manufacture of yellow -. Farbwerke 

vorm. Meister, Lnoius, und Brilning, Hochst on Maine, 
Germany. Eng. Pat. 15463, July 1,1913. Under Int. 

| C'onv., July 1, 1912. 

j See Fr. Pat. 459,468 of 1918: this J„ 1913,1101.—T. F. B. 

i 

j Ilyestuffs of the anthraquinone series; Process for pro- 

during -. P. A. Newton, London. From Forben- 

fabr. vorm. F. Bayer und Co., Elberfold, Germany. 

! Eng. Pat. 22,911, Oct. 10, 1913. 

See Fr. Pat. 465,069 of 1913; this J„ 1914,475.—T. F. B. 


1.2A-l‘urpurine-3carbocylic add ; Process for producing 

-. Farbenfabr. vorm. F. Bayer und Co., Elherfeld, 

Germany. Eng. Pat. 22,980, Dec 11, 1913. Addition 
to Eng. Pat. 29,506 of 1912, dftted Dec. 27,1911. 

See Ger. Pat. 272,301 of 1913 ; this.I., 1914, 545.—T. F. B. 


,4zo dyestuffs : Process for producing -. Farbenfabr. 

vorm. F. Bayer und Co., Elberfold, Germany. F.ng. 
Pat. 3796, Feb. 13, 1911. Under Int.. Conv., March 11, 
1913. 


April 20, 1913. , 

The methyl group of /j methylquinizarin is oxidised to 
the carboxyl group by treatment with nitrosylsulphuric 
acid in sulphuric acid’ solution, preferably in presence of 
boric acid. The product may be used as a lake or moidant 
dyestuff.—T. F. B. 


Indigoid dyestuffs ; Process for preparing—. 
faiir. vorm. F. Bayer und Co. Ger. Pat. 
Feb. 19, 1910. 


Farben- 

274.299, 


See Ger. Pats. 274,081 and 274,082 of 1913 ; preceding. 

—T. F. B. 


I'n t [ indigoid\ dyestuffs. W. Bauer. Vohwinkcl, and A. 
Herre and It. Meyer, Assignors to Farbenfabr. vorm. F. 
Bayer und Co!, Elberfold, Germany. U.S. Pat. 
1,101,778, June 30, 1914. Date of appl., June 29, 1913. 

See Ger. Pat. 273,536 of 1912 ; this J., 1914,639.—T. F. B. 


Derivatives of 2 . 3 -diketodihydro-l-lliionaphtliono or its 
products substituted in the benzene ring, in which the 
2-keto-oxygcn atom adjacent to the sulphur atom is re¬ 
placed by an arylido group, arc condensed with n-anthrol 
and its derivatives which are unsubstituted in the o- 
position to the hydroxyl group. The products dye full, 
clear, fast violot shades.—T. F. B. 

Indigo, its homologuts or substitution products ; Process for 

preparing -■ Farbwerke vorm. Meister, Lucius, und 

Bruning. Ger. Pat. 273,340, June 11, 1913. 


Substantive \azo~\ dyestuffs. J. Turner and IT. Dean, 
Assignors to Read Hollidav and Sons, Ltd., Hudders¬ 
field: ITS. Pat, 1,099,676, Juno 9, 1914. Date of 
appl., April 25, 1913. 

, See Fr. Pat. 455,802 of 1913 ; this J., 1913,938.—T. F. 15. 

Azo dystuffs. () Gunther. Leverkusen, and A. /art, 
Unladen, Germany, Assignors to Synthetic Patents Co., 
New York. U.S.' Pat. 1,101,739, June 30, 1914. Date 
, of appl, Nov. 7,1913. 


o-Amisoaoetophenone. or one of its homologucs or ! See Ger. Pat. 268,792 of 1912 ; this .T., 1914,195.—T. F. B. 
nucleus-substitution produetB, is heated with sulphur, with 

or without addition of a solvent or ddnent, such as a high- y r ; v i l( nylmethane. dye ; YeJhmish-grecn -. M. Weiler, 

boiling hydrocarbon or quinoline. 1. h. 15. Elberfeld. Germany, Assignor to Synthetic Patents Co., 

New York. U.S. Pat, 1,101,770, June 30, 1914. Date 


Qallocyanines and their leuco-ieriraliecs ; Process for pre¬ 
paring condensation products of—. Farbwerke vorm. 
L. Durand, Huguenin und (n. Ger. 1 at. *73,t>85, 
June 11,1913. Addition to Ger. Pat. 189,940. 


G \llocyanines are intimately mixed with aromatic 
diamines which contain at least one free amino group, 
with or without addition of a diluent and at the ordinary 
tcmiierature j the resulting products may then he con¬ 
verted into their louco-componnds. Whon the com¬ 
ponents arc only allowod to react for a short time in 
presence of a diluent, products soluble in aque«s sodium 
carbonate arc obtained, with the carboxyl gronp of the 
original galloeyanine intact; a longer period of reaction 
result* in the elimination of the carboxyl group, with the 
formation of products insoluble in sodium carbonate 
solution.—T. F. B 


Basic dyestuffs ; 
und Co. 


Process for jtreparing -. L. Cassella 

Ger. Pat. 274,358, Jan. 9,1913. 


Tetra-ALKYLBIAMINOXasthoxiiim chlorides are treated 
with cyanides, and the products, which have no tinctorial 
properties, are oxidised to produce basic dyestuffs. 


j of appl., July 17, 1913. 

i See Fr. Pat. 401,810 of 1913 ; this J , 1914,195.—T. F. B. 


Sulphurised dyes and process of making same. O. Seharf- 
enberg and W. Herzherg, Schonoborg, Assignor to Act.- 
Ges. f. Amlinfahr., Berlin. U.S. Pat. 1,102,171, Juno 30, 
1914. Date of appl, Feb. 26, 1912. 

( See Fr. Pat. 432,440 of 1911; this J., 1912,119.—T. F. B. 
Preparing pigment colours. Ger. Pot. 273,342. <SVe Kill. 


V.-FIBRES ; TEXTILES; CELLULOSE; 
PAPER. 

! Wood for pulp; Chemical evaluation of -. M. L. 

Griffin. J. Ind. Eng. Chem., 1914,6,560—561. 

The cellulose in 24 samples of mixed spruce and balsam 
fir from Montmorenoy, Canada, was determined by Cross 
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and *BevanV chlorination method. The samples were j 
obtained by quarter-sawing the pieco of wood to be i 
tested and planing thin sha^mgs from the face of the ! 
quarter. No relation could do detected between tho I 
density of annual ring growth (number of rings per inch) j 
and the sp. gr., or between the sp. gr. and vield of pulp. ! 
The yields of pulp ranged from 41-6 to 59*0% on the wood ! 
dried at 100° C., or from 901 to 1533 lb. per cord. The j 
results show the advisability of valuing wood for pulp ; 
manufacture on the basis of the yield actually obtainable j 
on a representative sample.—A. S. 

Mercerisalion as judged by the action of caustic soda upon 
regenerated cellulose. Beadle and Stevens. Sec VI. 

Patents. 

Fabrics; Treatment of - for im {tar ling wear-resisting , j 

abrading and the like qualities. E. K. S. Llovd, Hove, 1 
Sussex. Eng. Pat. 17,643, Aug. 1, 1913. 

The fabric is impregnated with a compound of lime and 
casein, preferably by immersing it first in a finely levigated 
milk of lime and then in a solution of cheese or casein 
in sodium bicarbonate.—J. F. B. 

Acid [sulphite] lyes ; Mt fhod of and apparatus for mutralis- i 

ing -. P. G Kkstrdm, Hamas, Sweden. U.S. 

Pats. 1,098,501 and 1,098,502, Juno 2, 1914; date of 
uppl., Feb. 24, 1912. 

Si ltuitk lyes and oilier liquids obtaim'd by boiling 
cellulosic materials with acid liquids, are neutralised 
with a heavy solid neutralising agent preparatory to 
further treatment for the production of alcohol. The 
solid neutralising agent is added to the liquor in a vessel j 
provided witli a conical bottom, at the apex of which is 
a nozzle having helical passages. Air under pressure is 
supplied to the nozzle, whereby a spiral jet of air, entraining 
the solid reagent, is forced upwards through the liquor. 
The neutralised liquor is drawn ofT near tho surface through 
a siphon-pipe supported by a float. Water under pressure 
may be forced through the nozzle, when desired, to 
flush the bottom of the vessel, the flush water being drawn 
ot! through a piin axial alignment with the nozzle.—A. S. 

Solvents for cdhtlosc ; Tracers for preparing -. M. ! 

\Va8sermann. (ier. Pat. 274,658, Jan. 10, 1913. 

Purnous oxide is mixed with ammonium chloride and 
dissolved in ammonia*at a low temperature, and caustic 
potash or soda solution is added until a bright blue 
precipitate forms; this dissolves comparatively slowly in 
the cold, and is separated irom the liquid, which is used 
as a solvent for cellulose. — 1 T. F. B. 

Plastic masses for artificial silk and other shaped articles : J 

Process for pure paring -. H. Timpo. Ger. Pat. ! 

275,016, Get. 5, 1913. 

About 2% of alkali (c.g., sodium hydroxide) is added to 
milk, and the albumin is precipitated from the filtered 
solution by means of dilute acid, washed, and dissolved in 
3% alkali ; this solution is allowed to stand for about 
8 hours at 18°—-20“ C., and dilute acid is added, whereupon 
a viscous mass is precipitated, which becomes elastic 
when heated and can be drawn out into long, thin fila¬ 
ments : these art' finally rendered insoluble by treatment 
with formaldehyde, a chromium salt, etc. Especially 
good results art' obtained if about {% of hydrogen jxsroxide 
solution is added to the alkaline solution before pro- i 
cipitation.—T. F. B. 

j 

Rosin-soap sizing composition. J. A. Do Cew, Montreal, j 
UN. Pat. 1,099,168, Juno 9, 1914; date of appl., 
June 13,1912. 

1 

Rosin is boiled with a proportion of alkali less than that j 
required for oompleto saponification (e.g., less than 16% j 
of sodium carbonate) ana tannin is added to the product, j 


Paper ; Method and apparatus for making -. L. B, 

Buchanan, Woburn, Mass. U.& Pat. 1,101,725, 
Juno 30,1914 ; date of appl., May 1,1913. 

On a Fourdrinier maohine the wire is held slack and 
deflected downwards to form a curved surfaoe. 
Immediately in front of the breast-roll, it is deflected with 
a steep inclination so that the stuff on the wire acquires 
a rapid acceleration under the influence of gravity as 
it moves forward. Further on, when the velocity of the 
stuff approximates that of the moving wire, the angle of 
curvature is gradually diminished and ultimately motion 
is imparted to the stuff wholly by the wire.—J. F. B. 

Cork-substitutes ; Method of making ——. W. Sanger, 
Orange, N.J. U.S. Pat. 1,101,905, June 30, 1914; 
date of appl., April 26,1912. “ 

A substitute for cork is made by Roaking wood in hot 
water, impregnating it with concentrated hydrochlorio 
acid heated at successively higher temperatures, removing 
all the acid and boiling the product in a solution of glycerin. 

—J. F. B. 

Process of and apparatus for nuiking sulphite liquor and for 
blowing acid gases. U.S. Pats. 1.097,781 to 1,097,785. 
Sec VII. 


Process of making sulphite liquor. U.S- Tat. 1,099,565. 
See VII. 


VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bleaching; Theory of -. S. H. Higgins. J. Soc. 

Overs and Col., 1914, 30, 257—261. (Sec also this J., 
1913, 350, 359, 1064, 1153.) 

Brown linen cloth was submitted to the action of a 
dilute solution of bleaching powder and the rate of reaction 
determined by periodic titration of tho liquor. The 
reaction was found to be uni molecular, tho speed of 
reaction being proportional to the active mass of hyrio- 
chlorite present. The same mathematical relationship 
held good when either lime water or a small quantity of 
hydrochloric acid was added to the bath, and again when 
tho experiments were made on indigo dyed on bleached 
cotton. The difference between chlorine and hvpo- 
chlorous acid was strikingly shown by the strong bieaolung 
action of a solution of bleaching powder to which boric 
acid had been added in order to form free hypochlorous 
acid and the comparatively weak effect of a solution to 
which tho corresponding amount of hydrochlorio acid had 
been added, in which case free chlorine was present. 
The author concludes that bleaching powder owes its 
action to the hypochlorous acid in solution, formed by 
hydrolys : s of the hypochlorite, tho bleaching being a 
process of direct oxidation due to the easily removable 
oxygen of the hypochlorous acid. Hydrolysis would bo 
hindered by addition of hydroxyl ions to tho solution, 
and in agreement with this, addition of sodium carbonate 
or bicarbonate, lime or caustic soda had the effect of 
diminishing the bleaching power. Tho gradual addition 
of hydrochloric acid on the other hand caused a gradual 
increase in bleaching power owing to the added hydriona 
aiding hydrolysis of the hypochlorite. The addition of 
ap exeess of caustic soda did not entirely inhibit bleaching 
action, and it is concluded that there is still an appreciable 
amount of hydrolysis to free hypochlorous aoid even 
when excess of alkali is present.—J. B. 

Macerisatian as judged by the action of caustic soda upon 
regenerated cellulose. (3. Beadle and H. P. Stevons. 
J. Soc. DyerB and Col., 1914, 30, 244—249. 

Ur to a certain point increasing concentration of caustic 
soda causes a gradual increase in tho hydratiem of regene¬ 
rated cellulose, and after this point a gradual decrease. 
This maximum advances as the temperature is increased. 
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The addition of sodium chloride to tbo lyo suppresses these ] 
variations. The maximum absorption'of caustic soda by ! 
the fibre varies in a similar way, taking place at increasing 
concentrations as the temperature advances. Here the 
addition of salt causes a general advance in the absorption 
for each temperature as the concentration increases. 
Curves for constant concentration and varying tempera¬ 
ture show that hydration increases as the tem)>eratiire 
decreases, i.e., raising the temperature causes dehydration. 
This offoct is noticed also when caustic soda is added to 
viscose solutions, small quantities of alkali causing the 
solution to become thinnor whilst stronger alkali salts out 
the viscose. At 5° 0. the maximum hydration of regent 
rated cellulose is effected by a lye containing 9% NaOH, 
whilst for the maximum (chemical) mercerisation of 
cotton, a concentration of 17A% NaOH is required. 
The difference between the two materials is rather of 
degree than of kind, however, and may be ascii lied to tho 
protecting cutido of the cotton, which resists the naturul 
swelling of the cellulose substance until the pressure is 
sufficient to burst the covering. The two materials arc 
alike in that maximum mercerisation corresponds with 
maximum absorption of alkali ; within certain limits tho 
absorption of alkali increases as the temperature de¬ 
creases; brine has a retarding effect; mercerisation 
machos a maximum with a definite concentration of lye ; 
and thoro is no evidence of a definite sodium-cellulose com¬ 
pound as suggested by Gladstone.--J. B. 

Perborate of sodium; Application of - [in printing], 

E. Trepka. Rev. G6n. Mat. Col.*, 1914, 18, 193. 

The streaks, produced in printing Logwood Black on 
tissuos, may be completely removed by the use of sodium 
perborate, without injury to the other colours. The 
activity of tho ]>crborato may bo increased by the addition 
of alkali compounds, preferably sodium phosphate.—B. N. 

Malt extract; Determination of -. W. P. Dreaper. 

J. Sue Dyers and Col., 1914, 30, 255—257. 

A MODIFICATION of the original method (this J„ 1913, 
698), the farina solution being padded into the cloth by 
passing through rollers, and the solution being of such 
strength that the cloth contains only 2-5% of starch (dry). 
Errors due to tho presence of moisture are avoided by 
estimating tho moisture in tho cloth at the time of tho 
Ohsay by drying at 100°—102° C. The treated samples are 
also dried at this temperature. The treated samples are 
preferably wrung by hand and not in a cloth. Drying is 
effected first in a porcelain dish, then in a weighing tube. 
Blank experiments under these conditions showed no loss 
of starch. The present procedure is os follows : Pieces of 
starched cloth (2—3 grms.) arc immersed in the malt 
extract solution of standard strength. The ratio of cloth 
to solution should be 1 : 200. The time of immersion may 
vary from 6 to 10 mins., provided it is the same in all 
cases. The temperature may be the standard one of 
40° C. or that used in practice. If tho amount of starch 
removed varies greatly from 1*5—1*8% it will bo better 
to vary the strength of the solution in a second assay. A 
correction of 0 2% may be made on account of loss of 
starch due to water alone. The total starch on tho cloth 
is determined by treating it with malt extract at 40 u 0. 
for one hour with constant stirring, diying at 100°—102° 0. 
and weighing. Objections to this method on tho grounds 
of variations in conditions, etc., due to the “ personal 
equation,” were shown to be invalid, since what is required 
in the textile industry is simply a comparison of value for 
starch-removing purposes. Such minor differences were 
insignificant in view of the extraordinary variations 
observed between the different extracts at present on the 
market. It was stated that two samples of extraot might 
easily vary m much as 60% in their rate of action on 
gelatinised starch in solution or on a fabric.—J. B. 

Patents. 

Bleaching [straw, fibres, elf.]. J. L. Frenay, Luton, Beds. 

Eng. Pat. 13,763, June 13, 1913. 

As a preliminary to Ueaohing, the material it steeped in 
a bath containing about 3 lb. of a hydrosulphite oompound 


t.g ., “ blankit B.A.8.F." and 9 lb. of sodium pyrophosphate 
per 140 galls. The material is then “ cleared ” in a batH 
of diluto sulphuric acid and bleached in tho usual manner. 

-J. F. B. 

Posser machines for disinfecting, washing, starching, dyeing, 
etc. R C. Fritz, Liverpool. Eng. Pat. 21,979, Sept. 30, 
1913. 

In a washing or laundering machine a perforated power is 
reciprocate! within a vessel so as to compress and release 
alternately the articles under treatment. A smaller non- 
perforatod clement acts on the more central perforations 
of the posser as an opening and closing disc-valve. The 
vessel is provided with a curved perforated false-bottom 
to afford flexibility in the compression-stroke. Tho 
posser is operated by a cranked shaft and connecting rods 
passing through elands in tho cover and is connected with 
the operating rod by a hinge and looking sleeve, so that it 
may be deflected to give access to the vessel.—J. F. B. 

Dyeings ; Process for producing fast -. L. Cassella und 

Go. G. m. b. H. Ger. Pat. 273,312, March 19, 1913. 

Fibres are dyed, padded, or printed with diazotisablo 
dyestuffs or with suitable colourless amino-compounds, 
which arc then diazotised and combined with w-diamino- 
benzidine. The dyeings produced arc faster to light than 
those obtained when /J-naphthol, wj-toluylcnediamino, and 
similar “ developers ” are used.—T. F. B. 

Turkey-red dyeing ; Process for -. J. Graf. Ger. Pat. 

274,807, Sept. 13, 1912. 

The raw or boiled out goods are passed through a bath 
of soluble oil or soap and treated with a salt such as an 
acetate, formate, or lactate, especially of an alkali, alkaline- 
earth, or tin, as well as with a chlorine compound of tin, 
which will fix the soluble fat on the fibre and act as a 
fixing agent for tho mordant; the goods are now wrung 
out and mordanted, without drying, in a strongly basic 
solution of alum or an aluminium Balt, and, again without 
drying, dyed and finished in the usual manner. This 
process reduces considerably the time necessary for the 
treatment, without prejudice to the fastness or beauty of 
the shado.—T. F. B. 

Yarn ; Arrangement for treating ropes of - with a liquid 

contained in a trough. H. Habliitzel, Zurich, Switzer¬ 
land. U.S. Pat. 1,100,729, June 23, 1914. Date of 
appl., July 28, 1913. 

See Fr. Pat. 460,829 of 1913 ; this J., 1914, 73.—T. F. B. 

Printing plate. J. W. Aylsworth, East Orange, Assignor 
to Condonsite Co. of America, Glen Ridge, N.J. U.S. 
Pat. 1,098,610, June 2, 1914. Dato of appl., Oct. 28, 
1913. 

See Eng. Pat. 12,659 of 1911; this J., 1912, 918.—T. F. B. 

Pile-yarn for coloured velvets; Process for producing 

weighted -. P. Schmid, Basle, Switzerland. U.S. 

Pat. 1,102,088, June 30, 1914. Date of appl., Dec. 12, 
1911. 

See Fr. Pat. 435,166 of 1910; this J., 1912, 330.—T. F. B. 


VU.—ACIDS; ALKALIS; SALTS; HON- 
METALUC ELEMENTS. 

Sulphur in vtluble eulpkatev; An improvement of the barium 

rulphale determination of - token todium volte are 

prevent. W. A. Turner. Amer. J. Sei., 1914,88,41—44. 

Ekbob due to the inclusion of unconverted alkali aulchate 
and ot barium chloride in the barium lulphate preoipiltate, 
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*nay be obviated in the case of sodium salts by tho previous 
precipitation of the metal as ohloride from a concentrated 
aqueous solution by the addition of 5 vols. of concentrated 
.hydrochloric acid, and filtration through asbestos. The 
precipitate is washod with the concentrated acid, the 
filtrate and washings arc evaporated to dryness, dissolved 
in a small quantity of diluto hydrocblerio acid, again 
filtered to remove traoes of silica, then diluted to 350 c.c., 
and precijiitatcd with barium chloride in tho usual way. 
.Since the method is not so successful in presence of 
potassium salts, sodium peroxide should be substituted 
Ifor potassium nitrate in those sulphur determinations 
where a preliminary fusion is necessary.—G. F. M. 

■Cobalt and nickel; Iirominution of - in the presence of 

.ethyl ether. F. lhieellicz and A. Itaynaud. C'omptes 
■rend., 1914, 168, 2002—2003. 

Nickel and cobalt both combine readily at tho ordinary 
temperature with dry bromine in the presence of ether, 
forming NiBr 2 ,(',H 10 <) (yellow) and CoBf i ,,C 4 H J „<) (green) 
respectively. These products are readily decomposed by 
heat yielding the anhydrous bromides.—W. H. I*. 

Yttrium from yttrium earths; Separation of - II. 

H. 0. Holden and C. .Tames. J. Amor. ( hem. Soe., 1914, 
38, 1418—1423. (See this J., 1914, 482.) 

Fractional precipitation with sodium nitrite is more 
efficient and cheaper than the phosphate or chromate 
method for separating yttrium from other rare earth 
metals, though it is not very effective for separating 
terbium from yttrium.— L. K. 

•Copper oxide ; Catalytic influence, of - on the. combination 

of oxygen and hydrogen. .). Joann : B. Comptes rend., 
1914, 169, 64—07. (See also this .1., 1914, 254.) 

At 300“ C. iron does not act as a catalyst towards hydrogen 
and oxygen, being simply oxidised. Copper at 200° C. as 
at 300“ C. ia first oxidised, the oxide then acting as catalyst. 
Copper oxide at 300“ (!. brings about praotically complete 
combination. The tension of the water vapour produced 
appears to play an important part in the catalysis.—T. St. 

Zirconium hydroxide ; Adsorption by -. E. Wedekind 

and H. Rheinboldt. Ber., 1914, 47, 2142—2150. 

Oki.atinous zirconium hydroxide was prepared by treating 
a cold saturated solution of ziroonium oxychloride with 
ammonia, and purifying the precipitate by washing and 
dialysing. The product in the form of a paste possessed 
considerable adsorptive power. Boric and phosphoric 
acids were adsorbed in accordance with tho general 
adsorption equation, the quantity adsorbed at first in¬ 
creasing with the concentration, but later tending to 
approach a constant value. In the cases of iodine (in 
put a strum iodide solution) and ammonia, also, the amount 
adsorbed increased with the concentration of tho solution, 
but no indication of approximation to a constant value 
was observed even when a large exeess was used. Coloured 
colloidal solutions, c.g. of ferrio hydroxide, molybdenum 
blue, etc., were rapidly dooolorisea when shaken with the 
ziroonium hydroxide paste. Iodine-starch solution was 
also immediately decolorised; the zirconium hydroxide was 
coloured a deep blue, which was destroyed on heating hut 
re-appeared on cooling. Congo Red—a typical colloid 
■dyestuff—was readily adsorbed by ziroonium hydroxide, 
but Safranine, which is a true Balt, was not adsorbed. The 
blue “ Congo-acid ” formed a blue adsorption-compound 
with ziroonium hydroxide ; on warming, this was converted 
into the red salt, thus furnishing a esse of ohemical com¬ 
bination preceded bv adsorption (compare Bayliss, this J., 
1911,1093).—A. S. ' 

•Colloidal cuprous oxide. C. Paul and A. Dexheimer. 
Ber., 1914,47, 2196—2199. 

A colloidal cupric oxide solution, prepared as described 
■previously (this J., 1906, 634), was converted quantita¬ 


tively into cuprous oxide on warming with an aqueous 
solution of hydroxylaminc. The cuprous oxide sol was a 
clear orange to yellowish red liquid when viewed by trans¬ 
mitted light and on exposure to air was oxidised to cuprio 
oxide. When evaporated rapidly in a vacuum, it yielded a 
brittle greenish-yellow to greenish-black solid, much less 
easily oxidised than the liquid hydrosol, and oapable of 
again yielding the latter on treatment with water. Pro¬ 
ducts containing from 7-58 to 3417% 0u,0 were prepared. 
The cupreus oxide sol was relatively stable towards 
j electrolytes. A solution of tho solid product in a small 
quantity of Water remained clear on mixing with several 
; times itB volume of alcohol.—A. S. 
j 

Colloidal nickdnus hydroxide. C. Paal and G. Briinjea. 

! Ber., 1914, 47, 2200—2202. 

NicKELiitrs hydroxide sols were prepared by a method 
used previously (this J.. 1902, 994, 905 ; 1906, 534) for 
the preparation of other colloidal hydroxides and oxides 
of heavy metals, nickel sulphate solution being added to 
a solution of sodium protalbinate or lysalbinato and the 
precipitate produced dissolved in diluto sodium hydroxide 
solution.—A. S. 

Reduction of oxides of heavy metals. Catalytic actions of 
colloidal metals of the platinum group. X. C. Paal. 
Ber., 1914, 47. 2202—2216. 

Colloidal cupric hydroxide and nickolous hydroxide (see 
preceding abstract) can be reduced to the corresponding 
colloidal metals bv hydrogen ill presenoe of colloidal 
palladium as catalyst. Freshly precipitated hydroxides 
of copper and nickel, suspended in water, can be reduced 
in 4 similar manner, but not the hydroxides o( cobalt and 
lead. It is advantageous to add Bodium protalbinate to 
tho mixture boforo reduction, in order to increase the 
stability of the metal hydrosols produced. When treated 
in a similar manner ammonium chromate was reduced to 
colloidal chromium hydroxide, ammonium vanadate to 
colloidal vanadium trihydroxide, and ammonium molyb- 
dato to colloidal molybdenum tetrahydroxide, whilst 
ammonium tungstate remained unaffeotea.—A. S. 

Non-melallic elements; Positive ions from -. /. 

Precipitation of metals from solutions of their salts by yellow 
phosphorus. R. M. Bird and 8. H. Diggs. J. Amer. 
Chom. Sue., 1914, 38, 1382—1392. 

The essential reaction that ooours when phosphorus is 
immersed in a solution of copper sulphate (cp. Straub, this 
.1., 1903,1045; Tauohert, this ,J., 1913,139) is as follows:— 
50u80 4 +2P+8H,0=5Cu+5H,S0 4 +2H,P0 4 . In dis¬ 
placing copper and certain other metals from their salts, 
phosphorus, like the metallic elements, first passes into 
solution as a positively charged ion, and the chief distinc¬ 
tion between the metals and the so-oalled non-metals 
is considered to consist in tho tendency of the compounds 
of the non-metals to bo hydrolysed, and ionisation of the 
produots. Tho E.M.F. between phosphorus and copper 
appears to be at least 0-36 volt. Amorphous carbon, 
amorphous boron, crystalline silicon, antimony and 
arsenic displace silver from solution.—L. E. 

Phosphorus; Turn new modifications of -. P. W. 

Bridgman. J. Amer. Ohem. Soc., 1914,86,1344—1383. 

Ordinary white phosphorus is converted into another 
modification—white phosphorus II.—at about —78-9° C. 
under atmospheric pressure, the change being reversible; 
the orystalline form of the produet is probably hexagonal. 
A second modification—black phosphorus—is irreversibly 
formed by heating white phosphorus to 200° C. under a 
pressure o'f 12,000 kilos, per sq.cm. Black phosphorus has 
a density of 2-891, is not spontaaseusly in flamma ble, 
and is a fairly good conductor of heat and eieotrieity. 
It has a lower vapour pressure and probably a somewhat 
higher melting point than red photphonis ; red and black 
phoephorus appear to yield identical liquids when melted. 

—L. E. 


o 
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Nitrogen-generator. C. Van Brunt. J. Amer. Chem. Soc., 
1914, 86, 1448-1460. 


An apparatus (ice 
fig.) for producing 
oxygen-free nitro- 
genlrom air com¬ 
prises a reservoir, 
A, containing a 
mixture of equal 
volumes of a 
saturated solution 
of commercial 
ammonium car¬ 
bonate and am¬ 
monia of so. gr. 
0 93. The liquid 
flows from A at a 
rate controlled by 
the screw-clamp, 
1J, and encounters 
a current of air 
at the branch, 
C, which should 
slope as shown. 
The fall-tube from 
A must bo long 
enough to give a 
pressure at (J such 
that the volume 
of solution carried 
up is at least 
equal to that of 
the accompany¬ 
ing air without 
danger of tho 
latter backing up 
into A. The air- 
liquid mixture is 
discharged over 
the glass bell in 
the top of B and 
descends through 
the column of 
copper clippings 
in B. The air 
now freed from 
oxygen is dried 
and freed from 
ammonia with 
dilute sulphuric 
acid. The air 
current serves to 
insure the con¬ 
tinuous circula¬ 
tion of the liquid 
through tho ap¬ 
paratus.—L. E. 



Manganese sulphide and <Ae determination of manganese. 
Villien. See XXIII. 

Patents. 

Sulphuric anhydride; Manufacture of - by the contact 

process.-—A. Classen. Ger. Pat. 274,346, Feb. 14,1913. 
Metallic ohromium or Cr-Fe, V-Fe, Mo-Fe (50—60% Mo), 
Si-Mn-Fe, or Si-Al-Mn-Fe alloys, which are resistant to 
contact-poisons, are used as catalysts at 400°—660° C. 


Sulphuric acid ; Process for obtaining normal sulphate 

and - from bisulphate. Metallbank und Metall- 

urgisohe Ges. A.-G. and H. Klencke. Ger. Pat. 274,873* 
Aug. 20, 1912. 

Tub bisulphate is decomposed and the resulting normal 
sulphate melted by the direct action of Are-gases flowing in 
a direction opposite to that of the charge. The hearth of 
the reaction cnamber is cooled externally so that a relatively 
thick layer of the charge is solidified thereon, and at one- 
end tap-holes are provided at different heights for drawing 
off tho fused sulphate. The fire-gases enter the ohamber 
at this end, through a vertical channel and strike directly 
downwards on to tho charge; the outlot channol for tho 
highly concentrated sulphuric acid vapours is at tho 
opposite end. The roof of the reaction chamber is pro¬ 
vided with longitudinal and transverse projecting ribs 
to divert the fire-gases from the sides of the chamber 
towards tho middle.—A. 8. 

Ammonia ; Production of mixtures of nitrogen and hydrogen 
suitable for the manufacture of -. J. Weise, Wies¬ 

baden, and K. Rioche, Oestrich, Assignors to R. Koepp> 
und (Jo., Chem. Fabr., Oestrich-on-Rhine, Germany. 
U.S. Pat. 1,098,139, May 26, 1914 ; date of appl., Jam 
26, 1914. 

An alkali, such as caustic soda, is treated with a com¬ 
pressed gaseous mixture containing nitrogen and carbon 
monoxide, the latter reacting with the alkali to yield a 
formate. The residual nitrogen is maintained under 
pressure and is mixed with hydrogen obtained by heating, 
the formate.—A. 8. 

Chemical reactions between solid substances and gases at 

high temperatures; Effecting -. [Production of 

calcium cyanamide or cyanides.] W. P. Dreaper, London. 
Eng. Pat. 12,927, Juno 4, 1913. 

In the manufacture of calcium cyanamide or of cyanides 
by passing nitrogen or ammonia over suitable solid 
materials, gaseous fuel ib burned in surface combustion 
apparatus, and tho heat communicated indirectly, by 
radiation or otherwise, to the solid material. The waste* 
combustion g&scB are utilised us a source of nitrogen 
or for heating boilers.—W. H. C. 

Calcium carbide.; Process of crushing and grinding -. 

W. S. Landis, Niagara Falls, Ontario, Assignor to- 
American Cyanamid Co., Nashville, Tonn. U.S. Pat. 
1,100,582, June 16, 1914 ; date of appl., June 7, 1913. 

To prevent explosions and lessen the “ weathering ” of 
calcium carbide and the losses incidental thereto, the 
material is crushed, ground, conveyed, and stored in an 
atmosphere of pure nitrogen at a pressure above that of 
the atmosphere.—A. 8. 

Magnesium carbonate ; Manufacture of basic -. T. 

Silbermann, Rahnitz, Saxony. Eng. Pat. 18,594, Aug. 
16, 1913. Under Int. Conv., Aug. 15, 1912. 

Solutions of magnesium salts, such as the waste liquors 
from the manufacture of potassium salts, are precipitated, 
at a high temperature (above 40° C.), by solutions of partly 
carbonated ammonia or of ammonia and ammonium 
carbonate, the density of tho product being regulated 
by adjusting tho ratio between free hydroxyl and carbonic 
aoid of the precipitating medium and by varying the 
temperature and dilution of the solution. The reaction 
products should not remain in contact longer than is 
necessary.—F. Sodn. 

Magnesium chloride present in potash salts ; Process for 

removing - by lixiviation trith alcohols. E. Krilger 

geb. Rowing. Ger. Pat. 273,890, April 16, 1913. 
Addition to Ger. Pat. 260,141. 1 

Thb residue left after removal of the magnesium chloride, 
as described in the chief patent (this J., 1913, 699), is 
heated in a suitable apparatus so as to distil off adhering 
alcohol. The hot material is then transferred directly 
to the apparatus in which the potassium salts are dissolved 
from it.—A. 8. 
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Sulphite liquor ; (1) Procter of and (2 and 5) apparatus 

for making -. (8) Procter of and (4) apparatus for 

blowing acid gases. R. B. Wolf, Berlin, N.H., Assignor 
to Burgess Sulphite fibre Co., Portland, Me. 17.8. 
Fats. 1,087,781 to 1,007,786, May 26. 1814; dates of 
appl., (1 and 2) Nor. 17, 1808, (3) Jan. 28, 1811, and 
(4 and 5) July 13,1811. 

(1) Gas containing sulphur dioxide is forced into 
absorption apparatus in which it is treated on the counter- 
current principle with a basic liquid, and unabsorbed gas is 
exposed to an absorbing liquid in the presenoe of a 
carbonate, such as limestone. Liquid carrying a base 
partly in solution, (e.g., milk of lime) is added to the gas 
os it enters the blower and is subsequently allowed to 
separate from the gas and passed to tho main body of 
basic liquid, as iB also the liquor from the carbonate 
treatment. (2) Apparatus for producing sulphur dioxide 
is connected with a cooler and series of absorption tanks 
fitted with agitators and oommnnioating with a tank 
for the supply of lime-water to the system on the counter- 
current principle. A gas blower into which alkali may be 
introdinxidis located between the cooler and the absorption 
system, and means are provided for the production of 
li'sulphite and sulphurous acid by absorption of sulphur 
dioxide from tho excess gas and for conducting the 
liquors and those separating in the blower, to the lime tank. 
(3) A neutralising agent addod to the gas as it enters the 
lilowor, causes an inactive coating to be deposited on the 
parts of tho blower. (4) A blower containing impellors 
und connected with a tank from which it receives a supply 
of neutralising agent, is provided with means for the 
separation of liquid and gas, including a trap with bent 
foot having an agitator therein. Means are also provided 
for conducting the liquor to a tank, from which it is pumped 
back into the trap to secure circulation. (5) Apparatus 
of the type described under 2 above, includes a tower having 
a carbonated basic filling, moans for introducing absorbing 
liquid for sulphur dioxide at the top and excess of gas from 
the absorption system at the bottom of the towoi, and 
for delivering liquor from the tower to the basic liquor tank. 

—F. Sodn. 


Sulphite liquor ; Process of making -. H. K. Moore 

and R. B. Wolf. Berlin, N.H. U.S. Pat. 1,098,665, 
Juno 0, 1814; date of appl., Dec. 31, 1813. 

The products of combustion of a sulphur-bearing substance 
are cooled so as to condense products less volatile than 
sulphur dioxide, and the residual sulphur dioxide is passed 
continuously through a mixing apparatus, milk of lime, 
cooled to about 32° F. (0“C.) being passed through tho 
apparatus in the opposite direction. The mixer is cooled 
to a constant predetermined temperature, and calcium 
bisulphite solution containing a constant proportion 
of free sulphurous aeid, is withdrawn continuously as it 
forms.—A. 8. 


Sodium bisulphite ; Stable crystalline - and process of 

producing same. U. Howard, Boston, Mass. 17.8. 
Pat. 1,089,177, June 8 1814 ; date of appl., Sept. 6, 
1812. 

SuLt'Hun dioxide is pissed through a heated solution 
containing sodium bisulphite until crystals separate. 
Tho crystals are removed, dried and cooled. They are 
free from water of crystallisation, stable, and non- 
deliquesoent. The unabsorbed sulphur dioxide is absorbed 
in an alkaline solution, which is subsequently mixed with 
the mother liquor from the crystals, and the whole again 
treated with sulphur dioxide.—A. S. 

Perborates: Process of dehydrating - 0. Liebkneoht, 

Frankfort-on-Mainc, Germany, Assignor to Rocssler 
and Hasslacher (Them. Co., New York. 17.8. Pat. 
1,088,740, June 2,1914; date of appl., Nov. 16,1912. 

A crystallised perborate (such as sodium perborate) 
is heated, preferably at 60°—70° C., in the presence of an 
aloohol.—F. Sodn. 
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Oxidising agents [sodium perborate]; Stabilised —— 
W. K. Kemmerich, Mutheim-on-Rhine, Germany. 
17.8. Pat. 1,101,440, June 23, 1914; date of appl., 
Jan. 16, 1814. 

A solution containing about 2% of sodium perborate and 
a small quantity of a stabilising colloid, e.g., 0-1% of 
gelatin.—A. 8. 

Perborates ; Manufacture of -. G. A. Horn pel, Ger. 

Pat. 274,347, April 18, 1913. 

Sourness of borates, such as are obtained for example 
in the manufacture of borax or boric acid, are treated with 
gaseous hydrogen jieroxide, e.g., with the vapours evolved 
on distilling pcr-acids.—A. S. 

Phosphoric acid ami compounds of the same ; Process of 
and apparatus for making—. F. S. Washburn, 
Nashvillo, Tenn. U.S. Pat. 1.100,039, June 16, 1914 ; 
date of appl., Feb. 17, 1914. 

A mixture of phosphate rook with silicious and 
carbonaceous materials is treated in a shaft furnace with a 
blast of hot air or of enriched air or oxygen, whereby the 
carbonaceous material is burnt and part of the phosphorus 
is eliminated. The oharge is then transferred to an 
eleotric furnace, with addition of a furthor quantity of 
silicious and carbonaceous materials, if nooessary, and 
heated to a higher temperature to eliminate the remainder 
of the phosphorus. The volatilisod phosphoric anhydride 
is condensed.—A. S. 

Phosphates, silicates (monazite sand), etc. ; Process for the 

decomposition of radioactive -. E. Ebler. Gcr. 

Pat. 274,781, Feb. 28, 1913. 

The phosphate, silicate, or the like is mixed with a 
motallic reducing agent, e.g., magnesium, calcium, or 
aluminium, which when ignited, will reduce the substance, 
without application of external heat. Phosphides, 
silioides, or the like, readily soluble in dilute acid, are 
formed, and on treatment with acid most of tlic phosphorus 
is removed in the form of hydrogen phosphides, whereby 
tho subsequent extraction of the thonum is greatly 
facilitated.—A. S. 

Arsenate of lead; Process of making -. H. H. Dow and 

E. 0. Barstow, Assignors to The Dow Them. Co., 
Midland, Mich. U.8. Pat. 1,100,673, June 16, 1914 ; 
date of appl., Juno 10, 1011. 

A solution of a soluble aeid arsenate (of sodium, for 
example), to whioh sodium carbonate or other alkali 
is added, in amount preferably equivalent to the 
hydrogen present in the arsenate, iB treated with a solution 
of lead chloride, and the preoipitatc formed is separated, 
to obtain a paste of the desired consistenoc.— F. Sodn. 

Arsenate of lead ; Method of manufacturing -. E. O. 

Barstow, Assignor to The Dow (Them. Co., Midland, 
Mich. U.S. Pat. 1,100,686, Juno 16, 1914; date of 
appl., June 10, 1011. 

A soluble krsenate is treated with an aeid (such as hydro- 
chlorio acid) forming with lead, or other metal conoerned, a 
salt more soluble than the arsenate, and the resulting 
solution is mixed with lead oxide or other suitable com¬ 
pound. —F. Sodn. 

Mesothorium and radium ; Process of obtaining salts of - 

from thorium-bearing minerals. B. Keetman and F. 
Jost, Assignors to Deutsche Gasglllhlicht Akt.-Ges. 
(Auerges), Berlin, Germany. U.8. Pat. 1,100,743, 
Jane 23,1914 ; date of appl., Feb. 16,1912. 

In the production of thorium from thorium-bearing 
minerals, the latter are treated with barium salts and with 
conoentrated sulphuric aeid, water is added to form a 
slimy or muddy product, and this is treated with a further 
large quantity <n water to which is added a quantity of 
barium salts sufficient to render the radioactive substances 
(mesothorium snd radium) quite insoluble — A. 8. 
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Radium, mesothorium, thorium , and other radioactive 
substances; Method of treating sulphates, especially 

sulphate mixtures containing -. E. Ebier. Ger. 

Pat. 274,874, Fob. 28, 1913. 

The mixture of sulphates is mixed with calcium hydride, 
and ignited at one spot, without external application of 
heat. The reaction proceeds throughout the mass, the 
sulphates being reduced to sulphides. The reaction 
product is lixiviated with weak acid solutions, especially 
dilute hydrochloric acid. The hydrogen produced in the 
reaction burns outside the mass and protects the sulphides 
from oxidation.—A. S. 

Hypochlorite bleaching liquors from chlorine and alkali 

solutions; Continuous production of - . Deutsche 

Solvaywerke A.-G. Ger. Fats. 273,795, Jan. 28, 1912, 
and 274,871, March 18, 1913. 

(1) Chlorine gas and alkali solution are introduced 
continuously into a quantity of hypochlorite bleaching 
solution, and a corresponding quantity of the solution is 
continuously withdrawn. (2) An apparatus for carrying 
out the process consists of a coil of tubing placed in a 
cooling vessel, chlorine and alkali being introduced to the 
ooil at the lower end and hypochlorite solution withdrawn 
at the upper end. —A. 8. « 

Oxides and similar compounds of tin ; Process for concerting 

- into soluble comjnmnds. C'hem. Fahr. von der 

Linde m. b. H. and G. von der Linde. Ger. Pat. 
274,045, Oct. 5, 1912. 

Oxides or hydroxides of tin arc converted into soluble 
compounds by treatment with stannic or stannous chloride 
or mixtures of the same. Tho method is especially suitable 
for the treatment of so-called “ tin pastes ” (chiefly oxides 
and hydroxides of tin) obtained as a by-product in silk 
weighting processes. For example, 10 kilos, of “ tin 
paste ” aro heated to 70°—80° C. with 20 kilos, of stannic 
chloride, an excess of tin added, and the whole evaporated 
in presence of hydrochloric acid. Impurities are 
precipitated, and the resulting stannous chloride may bo 
separated from any forric chloride also present by 
crystallisation.—A. 8. 

Chlorate ; Process for removing bromate from -. Chcm. 

Fahr. Grieshoim-Elektron. Ger. Pat. 274,471, March 18, 
1913. 

A solution of the chlorate is treated with a sulphide of 
an alkali or alkaline-earth metal, whereby bromate is 
rapidly decomposed, whilst tho chlorate is practically 
unaffected. Tno stability of the chlorate is increased by 
the removal of bromate.—A. 8. 


Dissolving apparatus for potassium chloride. 0. Luhrig’s 
Nachf. F. Groppet. Ger. Pat. 274,473, Deo. 20, 1912. 

A tubular filter is suspended in the dissolving vessel so 
that it is surrounded by the material which is being 
dissolved ; the latter moves gradually downwtards, whilst 
the solution flows upwards. The filter can be moved 
vertically up and down, so as to regulate the concentration 
of the filtered solution drawn off. Or, the filter may be 
in the form of a jacket enclosing the dissolving vessel.— A.S. 

Ozone ; Process for the construction or lining of apparatus, 

vessels, etc., resistant to -. Chem. Fabr. Griosheim- 

Elektron. Gor. Pat. 274,872, June 17,1913. 

Ferroohrome containing at least 25% Or and little or no 
carbon is used. It resists the action ox ozone and of nitric 
oxide and peroxide.—A. S. 

Nitric acid; Process of concentrating dilute -. Sal- 

petera&ure-Industrie-Ges. m. b. H., Cologne, Germany. 
Eng. Pat. 18,113, Aug. 8, 1013. Under Int. Conv^ 
Aug. 24, 1912. 

8e*U.S. Pat. 1,074,287 of 1913; this J., 1913,1009.—T.F.R 


; Distilling acids ; Means for -. W. Hof, Frankfort on 

| Maine, Germany. U.8. Pat. 1,099,368, June 9, 1914. 
Date of appl., Sept. 29, 1913. 

See Fr. Pat. 483,208 of 1913 ; this J., 1914,421.—T. F. B. 

i Hydrosulphiles ; Production of anhydrous - from aqueous 

I hydrosulphite solutions. G. W. Johnson, London, 
i From Cuem. Fabr. Grieshoim-Elektron, Frankfort on 
| Maine, Germany. Eng. Pat. 14,424, June 21, 1913. 

See Fr. Pat. 460,610 of 1913 ; this J., 1914, 76.—T. F. B. 

Sulphur and sulphates from sulphites ; Process of producing 

-. C. Hansen, Wiesdorf, Assignor to Farbenfabf. 

vorm. F. Baver und Co., Elberfold, Germany. U.S. 
Pat. 1,101,740, Juno 30, 1914. Date of appl., Jan. 17, 
1913. 

See Ger. Pat. 264,920 of 1912 ; this J., 1913,1068.—T. F. B. 

Method of and appiralus for electrolysing liquids [brine]. 
U.S. Pat. 1,100,290. See XI. 

Gas-analysis apparatus for the treatment of gases with 
mejimred quantities of a liquid reagent. Ger. Put. 
273,726. Sec XXIII. 


VIII.—GLASS; CERAMICS. 

! Tellurium as colouring agent in soda-lime silicate glass . 

P. Fcnaroli. Chem.-Zoit., 1914. 38, 873—874. 
i Tellurium, like sulphur and selenium (Reo this J., 1912, 

I 1033; 1914, 201), acts as a colouring agent in glass only 
| under reducing conditions, in which case it may be present 
as a colloidal solution of the element, causing blue or 
brown colorations, or as a polyteilurido which yields a ml 
| glass. In the bluo glasses the colloidal particles are 
I larger than in the brown. The absorption spectrum of the 
i red glasses corresponds to that of aqueous solutions of 
i polytellurides, with a characteristic maximum between 
480 and 490 pp. Comparing tho members of tho sulphur 
| family, the author concludes that in combination with an 
alkali metal their staining power tends from yellow to red 
j with increasing atomic weight; that thoy form colloidal 
j solutions in glass more easily as the metallic character of 
i tho element increases, tho analogy between selenium and 
! tellurium being greater in this than between sulphur and 
| either ; and that none of them colour glass under oxidising 
i conditions.—H. H. S. 

i Selenium glasses. O. N. Witt and Frankel. Sprechsaal, 
1 1914, 47, 444-445. 

; Referring to Fenaroli’s work (this J., 1912, 1033 ; 1914, 
j 201 ; and preceding abstract), a knowledge of the colloidal 
nature of the colouring agent is regarded os less important 
i than the proportion of selenium introduced to that which 
* actually stains. The total selenium present was estimated 
by the amount of iodine it liberated from potassium iodide 
after the glass had been treated with hydrofluoric acid. 
The chroraogenio selenium was estimated colorimetrically 
by comparison with a colloidal solution obtained by 
reducing selenium dioxide with gelatin and phosphoric 
acid. The figures obtained were: selenium introduced, 
; 0 0262; Se found, 0 021; chromogenic Se, O-OOlO^k—a 
! proportion of 100 : 8. Temperature influences the colour 
| obtained ; at 620° C. a selenium glass was rendered colour¬ 
less, but returned to its original tint on cooling. In glasses 
containing potash, the colour tends to brown the more 
basic the composition. If potash be completely replaoed 
by soda, a selenium glass is colourless. The maximum 
content of solonium in alkali-lime glasses is said to be 
0 06%, volatilisation taking place above this limit. In 
alkali-lead glasses a much higher content is possible owing 
to the formation of lead selenide which colours the glass 
dark brown. As selenium in the free state begins to 
volatilise at 120 ° C. it should be introduced as selenite or 
selenate. In the subsequent discussion, the use of selenium 
as a colouring agent in the ceramic industry was recom¬ 
mended.—H.H.B. 
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IX.—BUILDING MATERIALS. 

Gypsum ; Dehydration of -. C. Gaudefroy. Comptes 

rend., 1914, 156, 2006—2008. 

The second stage in the dehydration of gypsum, viz., the 
formation of soluble anhydrite from the hemihydrate, 
2CaS0 4 ,H a 0, is reversible and the reason why widely vary¬ 
ing temperatures havo been given for the complete 
dehydration of gypsum, is that the results vary according 
to the amount of water vapour in the oven. The anhydride 
can be obtained readily at 110° C. under suitable conditions, 
but cannot be obtained directly from gypsum without the 
intermediate formation of hemihydrate. (See also Gallo, 
this J., 1914, 694).—W. H. P. 

Fatknts. 

Brick ; Process for the burning of -. G. D. Herrold, 

Fresno, Cal. U.S. Pat. 1,098,026, June 2, 1914; date 
of appl., Oct. 13, 1913. 

Bricks, arranged in rows, are subjected to a burning heat, 
confined by the rows, and the exposed faces of the bricks 
are glazed by moans of a flame which is moved across the 
faces of the bricks.—W. C. H. 

[Refractory] Protective coating; Article with -. S. II. 

Fleming, Assignor to National Carbon Co., Cleveland, 
Ohio. U.S. Pat. 1,098,794, Juno 2, 1914; date of 
appl., Oct. 29, 1912. 

Refractory articles are coated with a layer of rutile 
and carbon and heated in the absence of air to chango the 
layer into titanium carbide and then heated in an atmos¬ 
phere of nitrogen to form titanium nitride.—W. C. H. 

Om< nt-waterpnmjing compound; Sd-adj listing -. C. 

Ellis, Montclair, N.J. U.S. Pat. 1,099,974, Juno 10, 
1914 ; date of appl., Aug. 0, 1912. 

A mixture of basic calcium stearate and sodium aluminate 
in such proportions that the set-retarding effect of the 
former is equalled by the sot-accelerating effect of the 
latter. The stearic acid is approximately 26% of the 
total lime content. The composition is substantially free 
from fatty grease, excess fat, glycerin and other hygroscopic 
substance*!; it can bo ground to a fine powder, and when 
expose-d to atmospheric moisture remains in the form of a 
fine non-caking powder which can be roadily mixed with 
dry cement.—W. C. H. 

Coloured-cement product and process of jiroducing the earns. 
H. A. Gardner, Washington, D.C. U.S. Pat. 1,100,129, 
June 10, 1914; date of appl., Fob. 18, 1913. 

A hon-hydrous paste consisting of a pigment and an 
unsaponifiable oil, which serves as a protective vehicle, 
is mixed with Portland cement or tho like to colour it. 

—W. C. H. 

Cement goods ; Process for producing smooth , glossy, or 

glazed coating on -. A. Weithalcr, Karlsruhe, 

Germany. U.S. Pat. 1,101,823, June 30, 1914. Date 
of appl., April 11, 1910. 

See Eng. Pat. 3423 of 1910 ; this J., 1910,1159.—T. F. B. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

I to n; Effect of titanium on He magnetic properties of -. 

K. F. Applegate. Rensselaer Polyteoh. Inst., New Y ork. 
Eng. and Sci, Series, No. 5. 

Tbs permeability of pure Swedish charcoal iron was 
increased, and the hysteresis slightly diminished, by small 
amount* (less than 1%) of titanium; huger quantities 
increased ti>e hysteresis leas. When commercial titanium 


alloys were used in place of pure titanium, metal qf inferior 
magnetic quality was produoed. The hysteresis losses uf 
titanium steels were highor than those of tho present 
standard steels, and the maximum induction and the 
permeability were considerably higher than those of 
silicon steel (Si 3*5—4-5%) or pure iron.—W. E. F. P. 

Steels ; The speed of transformation of - when heated, 

i and- the specific electrical resistance of iron. A. Portevin. 
Comptes rend., 1914, 1S9, 51—53. 

Steel bars were heated in salt baths st 760° C. and 000° G 
for varying lengths of time, quenched, and the inereast 
] in resistance measured. The passing of oarbon into solid 
] solution was not instantaneous but took 10 to 20 mins, 
after the steel had acquired the requisite temperature. 
Steel with C 0-88% gave a greater increase in resistance 
on quenching from 900° C. than from 750° O. The specifio 
resistance of puro iron obtained by extrapolation was 
9-3 microhms at 20° G—T. St. 

[Strrfj Neumann lines ; Formation of -. (1) Matweieff, 

(2) A. Portevin and J. Durand. Rev. Mdt., 1914, 11, 

I 766—779. 

(1) Thk formation of “ Neumann linos” is considered to 
be due to twinning induced by friotion (scratching) of 
emery grains along tho edges of cleavage planes of crystals 
during the polishing of tho metal. Tho lines indioate the 
orientation of tho grains and tho direction of corrosion, 
and occur in relief upon the surface of the metal, forming 
Widmanstaottian figures upon individual grains. (2) The 
lines are regarded as the result of twinning duo to pressure. 
Mierographic evidence is given to show that, as indicated 
by Osmond and Cartaud (this J., 1906, 761) the Neumann 
lamellm occurring in any given grain are parallel to not 
more than 6 planes corresponding to the crystalline orienta- 
i tion of the grain itself; and that tho lines are hollow* 
ami not ridges as stated by Matweieff.—W. E. F. P. 

Nickel steels; Specific volumes of -. P. Chevenard. 

; Comptes rond., 1914, 169, 53—66. 

The specific volumes of iron-nickol alloys at 750° C., 0° G 
and —273° G were calculated from dilatation curves 
obtained for tho range —195° G to 750° C., and the 
densities dotcimined at tho ordinary temperature. The 
amplitude of the irreversible transformation (peculiar to 
the alloys with a nickel content lower than that of Fe,Ni) is 
proportional to the content of free iron in the alloy,—T. St. 

AUoys; Electrolytic separation of - and their metaOo- 

graphic, and mechanical investigation. V. Iron-nickel 
alloys deposited at high temperatures from sulphate baths. 
R. Kremann and R. Maas. Monatsh. Chera., 1914, 
35, 731—753. (See alsothis J., 1914, 563,752.) 

Expebihkets wero oarriod out at 75° G and the results 
I compared with those obtained at ordinary temperatures 
(this J., 1914, 28). Tho higher temperature caused an 
enormous increase in the nickel contont of the deposit 
when the other conditions wore not varied. As at ordinary 
temperature the effect of increasing the nickel oontent of tire 
electrolyte was first rapidly to increase that of the deposit 
and then, after a maximum, slowly to diminish it. Potas¬ 
sium oxalate and citrio soul both increased the percentage of 
nickel in the deposit. Tho effect of oitrio acid was 
similar to that of increasing nickel concentration, i.e., it was 
reversed after a certain point where a maximum was 
reached. A disadvantage of the higher temperature was 
! that to obtain alloys with less than 70—80% Ni, it was 
I necessary to work with such low Ni concentrations in tire 
electrolyte, that tire composition of the deposit we* 
abnormally sensitive to slight variations in the com¬ 
position of the electrolyte. The high temperature deposit* 
were in general harder and it is oonoluded that solid 
solutions were formed to a greater extent, and that 
hydrogon content is not the predominating factor in the 
production of hardness. The metallographic investigation 
again revealed tire eonoentrio structure observed with the 
low-temperature deposits. Electromotive study of tire 
deposits showed that tire alloys, when first produoed. 
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wort in a. passive eondition; they reached the normal 
potential only after long immersion in ferrous sulphate 
solution.—W. H. P. 

Alloy* * Electrolytic separation of - and their mechanical 

and metallagraphic investigation. IV. The separation 
of iron-magnesium alloys from aqueous solution. R. 
Kremann and J. Lorber. Monatsh. Chem., 1914, 85, 
003—634. (See abo this J., 1914, 28, 553, 752.) 

Thk electrolytes used contained ferrous sulphate and 
magnesium chloride in varying concentrations, with in 
Borne instances the addition of potassium chlorido. The 
cathode deposit, at various current densities from varioiu 
electrolytes was analysed for iron and magnesium, the 
difference being attributed to oxygen. The deposits 
consisted of metallic iron and in certain cases of a solid 
solution or compound of iron and magnesium, together 
with feirous hydroxide and possibly magnesium hydroxide. 
The evidence "for the existence of the combination of lion 
and magnesium was strengthened by the results of the 
metallographic investigations and by the measurements 
of hardness and E.M.F.’s against ferrous and magnesium 
sulphates. The existence of hydroxides, especially in tho 
deposits from electrolytes poor in magnesium was evident, 
because the current yield would frequently have been 
over 100%, if tho deposit were assumed to lie entirely 
metallic. In certain case's the deposits were readily 
oxid : sod in air with evolution of heat, and were pyrophoric 
at slightly elevated tornperatures. This phenomenon was 
probably due to the combined effects of ferrous hydroxide, 
finely divided iron and the iron-magnesium alloy.—W. 11. P. 

Gold; Contribution to the chemistry of -. H. Auto¬ 

reduction as a factor in the prceijntntion of metallic gold. 
V. Lcnher «]. Amur. Chem. Soc., 1014, 36, 1423—1426. 
(flee this J., 1013, 590.) 

Gold *,alts undergo auto-reduction to metallic gold in 
presence of various metallic peroxides ; the me tal is also 
precipitated bv manganous salts in nciitml or alkaline 
solution and liy eerous hydroxide in alkaline solution, 
manganese and cerium dioxides being formed m the 
respective eases. The presence of gold in manganese 
deposits may Ik- due to two different i (‘Actions, in one 
case free chlorine, produced by the actiou of an oxidised 
manganese deposit on a chloride solution containing free 
acid, dissolves gold; the solution of gold and manganese 
is stable, whilst acid, but deposits gold and manganeso 
dioxide when neutralised, c.g., with limestone. Or, 
again, the gold in manganese deposits adjacent to other 
gold deposits may bo formed entirely by auto-reduction 
of gold from solution by manganese dioxide.—L. E. 

Silver ; Electrical resistance of jmre -,* molten and 

solid. E. F. Northnip. J. Franklin Inst.. 1914, 178, 
85—87. (See also this ,)., 1914, 141, 204, 357 and 358.) 
The curve showing the change of resistance with tern- 
porature is vory slightly convex toward the temperature 
axis from 20° 0. to the m. pt. In the process of melting 
the resistance is approximately doubled and then increases 
in a jierfectly linear manner with rise of temperature. 
The following values may be quoted (microhms per cm 3 .): 
20° C., 1-659 ; 00°, 1-900; 960-5° (solid), 8-4; 060-5° 
(liquid), 16-6 ; 1340°, 21-01.-W. H. P. 


Type-metal; Cause of the oxidation of -. 8. Zinberg. 

Z. angew. Chem., 1914, 27, 436-437. (See also this 
J., 1914, 317.) 

A type metal containing Pb 80 3, 8b 19-21 and As 0*39%. 
when placed in river water, was unacted on, but was 
rapidly attacked by distilled water; after three days 
0-6% had been oxidised and corresponding amounts of 
load and antimony were found in tho water. Experiments 
with lead shavings gave similar results. It is concluded 
that water or water vapour is the active agent in the 
oxidation of type-metal which oontains about 80% Pb. 
Metal containing only about 72% Pb was quite unacted 
on under the experimental conditions.—J H. J. 

Metals; Influence of time in rapid deformations of -■■ 

G. Charpy and A. Cornu. Comptes rend., 1914, 158, 
1969-1973. 

In testing metals by shock, variation in tho time of 
deformation from TTJ V 0 to of a second did not produce 
any appreciable variation in the work absorbed by tho 
rupture.—W. H. P. 

Reduction of oxides of heavy metals. Catalytic actions of 
colloidal metals of the platinum group. X. Paul. 
See VII. 

Patents. 

[Iron and steel]. Ingots and other castings ; Process for 

casting -. F. Mclaun, Berlin. Eug. Pat. 84U0, 

Apr. 10, 1913. 

Compound ingots are east by pouring, one after the 
other, two (or more) different kinds of metal into one 
vertical mould, the second metal being added before 
the upj>er portion of the first has solidified.—W. E. F. P. 

Iron and other metals; Manufacture of -. A. E. 

JBourcoud, London. Eng. Pat. 12,960, June 4, J913. 

In ovclic processes for the manufacture of iron and other 
metals (see Eng. Pats. 21,060 of 1905. 21,770 of 1906, and 
676 of 1910 ; this J., 1906, 1152 ; 1907, 928 ; 1911, 629), 
leakage of gas at tho heating stoves is obviatod by placing 
the circulator together with the regenerator and desul- 
phurisor entirely between the outlet of the heating stove 
corresjionding to tho regenerator and tho inlet of the 
heating stovo corresponding to tho metallurgical furnaoo. 
By this arrangement tho pressure in the stoves may ho 
kept approximately atmospheric whatever the position of 
the circulator relatively to tho regenerator and 
desulphuriser.—T. St. 

Case-hardening comjtound. A. O. Blaieh, Chicago, 111. 
U.S. Pat. 1,100,008, Juno 16, 1914; date of appl., 
Oct. 18, 1913. 

An intimate mixture of charred tan bark 85, a sodium 
salt 5, and calcium carbonate 10 parts, obtained by 
impregnating the bark with an infusion of the uthor 
materials.—T. St. 

Armour-jdates; Process of treating -. A. F. Mitchell, 

Pittsburgh, and W. H. .Jones, Munhall, Pa., Assignors 
to Carnegie Steel Co., Pittsburgh, Pa. U.S. Pat. 
1,100.193, June 16, 1914; date of appl., March 24, 
1910. 


Copper-nickel-manganese alloys. Electrical resistance and 

temperature coefficient of -. G. L. Gray. Rensselaer 

Poly tech. Inst., Eng. and Soi. Series No. 4. 

The addition of manganese to an alloy of copper and 
nickel at any concentration usually increases tho oloctrioal 
resistance. The curve of temperature coefficients for these 
alloys is of the same genera) shape as the curve of con¬ 
ductivities, and an increase of resistance is usually accom¬ 
panied by a decrease of temperature coefficient. The 
curves indioat© that the alloy oomposed of Cu 55, Ni 45, 
and Mn 15 parts has a specific resistance of about 70 
microhms pero.o.,and practically no temperature coefficient 
at 20° C. It is thus a muoh better resistor than any of 
those usually employed in precision apparatus.—W. IL P. 


The high-carbon surface of a plate iu which the carbon 
gradually diminishes from one faco, is decarburised to a 
point sufficient to cause it to retain a certain hardness 
when the plate is hardened. In an example illustrated 
tho carbon content in a 6 in. plate starts from 0-10% at 
the face to a maximum of 0-85% at a depth of j in., falls 
to 0-41% at 2 in. depth, and then remains constant. 

T* Q.. 


[Manganeat-] Steel; M-tM of mating - 

Nichols, Chicago Height*, III. U.S. Pat. 
Juno 23,1914; date of appl, Feb. 25,1914. 


. W. G. 
1,100,905, 


Manoaniss-stiii. i» made by mixing in a common 
teoeptacle decarboniaod iron 5o, manganeae ateol scrap, 
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containing Mn about 12%, 37, and 80% ferromanganese 
S parts. The components are melted separately, and 
heated, the iron to arout 1630° C., the steol scrap to about 
1400° C., and the ferromanganese to about 1350° C., just 
prior to mixing.—T. St. 

Ferromanganese ; Melting -. E. Humbert, Chicago, 

III. U.S. Pat. 1,101,551, June 30, 1914 ; date of appl., 
July 18, 1913. 

Ferromanganese is maintained molten in an electric 
furnace of tho electrode type, solid alloy being added to 
rcplaco metal, as this is tapped. A comparatively thick 
layer of carbonaceous material on the hath and surround¬ 
ing the ends of the electrodes, servos to avoid excessive 
variations in voltage whon the surface is agitated, to 
piotoct the metal from tho air, and, by its partial con¬ 
sumption, keop up the temperature of the bath.—T. St. 

f Iron]. Metal alloys ; Producing -. L. Goldmerstein, 

New York. U.S. Pat. 1,098,346, May 26, 1914 ; date 
of appl., Jan. 17, 1913. 

To a bath of molten metal (iron) containing an impurity, 
a metallic fluorido is added which is dissociated at. the 
ten»i>erature of the bath ; the impurity is thus removed 
<U9 fluoride) and an alloy of the two metals produced. 

—W. E. F. P. 


Copper; Process for obaining adhesive coalings of - 

upon iron and steel. S. O. Cowpcr-Colos, London. Eng. 
Pat. 25,393, Nov. 6, 1913. 

Iron or steel is cloansed, rondorod passive by dipping in 
c oncentrated nitric acid or by other men ns. w ashed, and 
transferred to an electrolytic coppor-depositing tank in 
which the anode and cathode are already connected up in 
I lie electric circuit. Tho eloctrolyto is prepared by boating 
an aquoous solution - of potassium cyanide nearly to boiling, 
adding coppor sulphite, heating tho solution to boiling, 
allowing to cool, filtering and diluting. An alternative 
electrolyte is composed of coppor carbonate dissolved 
in potassium cyanide solution to which sodium bisulphite 
is added. Tho copper is deposited at about 60° O., with 
a current density cn about 3 amps, per sq. ft. of cathodo 
surface, and the steel or iron is subsequently removed, 
thoroughly washed, and immediately transferred to a 
copper sulphate dejxisiting tank in which it is allowed to 
remain until the copper coating has attained tho desired 
thickness.—T. St. 

{Zinc-had ores; Treatment of -.] Solutions; Ap¬ 
paratus for making and filtering -, applicable in the 

extraction of metals from ores and far like purpose u . 
I*. 0. 0. Isherwood, Bushey Heath, Herts. Eng. Pat. 
6413, Mar. 15, 1913. 

A closed, rotary cylinder is divided by a longitudinal 
partition into two similar compartments each having a 
filter-plate parallel to the partition. Openings are pro¬ 
vided in the cylinder wall for charging and discharging each 
compartment, and for removing the solution from the 
spaces between tho filter-plates; and provision is made 
for introducing high-pressure Bteam into oach compart¬ 
ment,—W. E. F. P. 

Zinc blende and other metalliferous constituents ; Separation 

of - from ore concentrates and slimes by dotation or 

granulation. E. J. Horwood, Broken Hill, Now South 
Wales. Eng. Pat. 28,604, Deo. 11, 1913. Undor Int. 
Conv., Deo. 12, 1912. 

Ore or sulphide material is prepared for the roasting 
operation whioh renders sulphides other than sine sulphide 
incapable of flotation (Eng. Pat. 1789 of 1909; this J., 
1910, 285, and Fr. Pat. 399,272 of 1909; this J., 1909, 
942) by washing thoroughly with clean wat.r to remove 
-all soluble salts. This treatment results in reduced 
oxidation of zino during roasting, the possibility of 
dotation at a lower temperature, and cleaner separation 
of sine from the other minerals present.—T. Sr. 


Sulphides; Process for the separation of metallic — — from 
gangue and apparatus therefor. L. Bradford, Broken 
Hill, New South Wales, Assignor to Minerals Separation 
Ltd., London. U.S. Pat. 1,101,506, June 23. 1914; 
date of appl., March 11, 1912. 

The ground ore is mixed with slightly acidulated water 
to form a flowing pulp, heated, and treated with a further 
quantity of acid to cause gas to be evolved. Air is then 
introduced and tho whole subjected to violent agitation; 
the pulp is run off and tho floating material separated. 

—'T. 8t. 

Sulphide ores ; Flotation process for the concentration of - 

by means of oil and nascent gases. Tellus A.-Gk fUr 
Bergbau und Hiittenindustrie. Gk*. Pat. 274,002, 
March 2, 1913. Addition to Gor. Tat 273,266 (this J., 
1914, 698). 

The mixture of ore pulp and oil, etc., is fed on to a dis¬ 
tributing cone which delivers it on to the surface of a mass 
of water. Tho distributor is in the form of a double cono, 
the portion tapering downwards being below tho surfaoo 
of tho water and having a central opening communicating 
with radial passages through which dilute acid is delivered 
under pressure just below the surface of tho water. In 
a modified form the acid-diBtributing device is separate 
from tho distributing cone for the ore pulp.—A. S. 

Lead , zinc, and copper ores ; Preparation of very finely- 

divided - for an oil-flotation jtrocess. K. A. H. Wolf. 

Gor. Pat. 274,530, Nov. 5, 1911. 

The very finely ground ore is intimately mixed with an 
equal weight of water in a vessel provided with a mochanioal 
agitator to which also compressed air is supplied. The ore 
pulp is treated with dilute sulphuric acid in the known 
manner, then intimately mixed with oil, and transferred 
to spitzkaBten.—A. S. 

Tungsten metal bodies ; Manufacture of -. C. Gladitz, 

London. Eng. Pat. 12,421, May 28, 1913. 

Fluffy tungsten powder (see Eng. Pat. 27,859 of 1912; 
this J., 1914, 204) is mixed with a Bmall quantity (5% to 
25%) of tungsten powder of larger grain, and the mixture 
compressed into bars which arc heated to 2650° C. by an 
alternating current, a liquid resistance being used so that 
the temperature can be raised and lowered gradually. Tho 
bars so formed are extremely ductile and can, by cold 
hammering, be reduced by 10% of their section. Tho 
larger crystalline variety of tungsten, the function of 
which is to provide nuclei for tho growth of larger crystals 
in tho compressed bar, is formed from tho fluffy variety 
by heating or compressing or by simultaneously com¬ 
pressing and heating, then grinding and sifting to obtain 
clusters of a size suitable for use as nuclei.—T. oT. 

Ores ; Dressing of -■. 0. Vautin, London. Eng. Pats. 

14,428 and 15,304, Juno 21, and July 2, 1913. 

Crushed ore having particles of substantially uniform 
size is fed into a vertical cylindrical vessel with a conical 
bottom. Fluid such as air or water is introduced by 
tangential injectors so that it rotates rapidly within the 
cylinder about tho vortical axis. The hoavier particles 
of the ore are thus caused to move towards the oeutre, 
and are run off by a pipe at the bottom. The lighter 
particles are drawn off by suction through a number of 
vertical tubes arranged concentrically with and near the 
cylinder wall.—T. St. 

Copper or nickel; Compound for use in welding joints in 
-C. Canzler and R. Samesreuther, Dftren, Ger¬ 
many. Eng. Pat. 21,012, Sept. 17, 1913. Under Int. 
Conv., Sept. 30, 1912. 

Coffer containing P 0 04 to 0-5% is combined with 2 to 
5% of Ag, Cd, or Bi, or more than one of theee metals, 
and the compound in the form of wire is used for welding 
copper or nicW joints.—T. Sr 
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Copper ; Method of welding -. E. E. Reiglc, Assignor 

to J. Zajic, Baltimore, Md. U.S. Tat. 1,098,404, June 2, 
1914 ; date of appl., March 10, 1914. 

The metal is kopt for 2 hours in a boiling solution of 
jjotassiura chlorate and then welded as usual.—W. E. F. P. 


Copper ; Process for separating - from nickel and colnilt. 

V. Hybinette, Fredericktown, Mo. U.S. Pat. 1,098,449, 
June 2, 1914; date of appl., July 11, 1907. Renewed 
Nov. 2, 1011. 

Sulphide ores or concentration products are roasted and 
subjected to magnetic separation. The concentrates, after 
having part of the sulphur removed, if necessary, by 
roasting, are smelted into a matte, which is then roasted, 
and leached with dilute sulphuric acid, whereby a solution 
is obtained containing principally copj>er.—T. St. 


[i Copper ] Metalliferous material#; Art of treating -. \ 

H. B. Hovland, Dnluth, and G. B. Frankforter, Minne- | 
apolis, Minn. U.S. Pat. 1,098,608, June 2, 1914 ; date 
oi appl., Dec. 12, 1913. 

Dry copper-containing material is treated with dry I 
hydrogen sulphide without the application of heat.—T. St. j 

f Copper ] Smelting and ttriqueiting process. B. T. Colley, ! 
Rancagua, Chile. U.S. Pat. 1,098,883, June 2, 1914 ; i 
date of appl.. Doc. 15, 1911. ! 

Finely-divided, pyritic copj>er ore is roasted to convert i 
FeS g into FeS, mixed with plaster of Pans (5%), and the 1 
mixture briquetted and Bmoited as usual.—W. E. F. P. 1 


Furnace ; Ore-roasting -. W. F. Murphy, Iowa City.. 

U.S. Pat. 1,093,309, June 9, 1914; date of appl.*. 
Feb. 11, 1911. 

The base or hearth of the roasting chamber is formed by 
the upper part of an endless conveyor to which the ore m 
supplied by a similar device deposed at a higher level 
in the apparatus.—W. E. F. P. 

Rabbles and rabble-arm for metallurgical furnaces. U* 
Wedge, Ardmore, Pa. U.S. Pat. 1,100,461, June 16*, 
1914, date of appl., Dec. 27, 1912. 

A series of chambered rabbles project from the under 
side of a hollow rabble arm, and are connected by a. 
series of chambered ribs crossing over the back of tho 
arm. The outermost rabble communicates with tho 
interior of the arm, and the innermost rabble with a 
discharge outlet. Circulating water thus posses outwards 
through the arm and back through the rabbles.—T. St. 

Stirring device for mechanical roasting furnaces. Metall- 
bank und Mctallurgische Cles. A.-G. tier. Pat. 273,942,. 
April 8, 1913. Addition to tier Pat. 268,602. 

The stirrcr-armB are fixed to the axis by bolts. Tho 
bolt passes through a tubular member fixed inside tho 
arm and is provided with a collar fitting in an enlarged 
portion of the tube, and held therein by a cap screwed 
on over the open end of the tube. When the bolt is 
screwed in one direction, the collar presses against this 
cap anil holds the stirrer-arm in place, whilst when screwed 
in the other direction, the collar presses against the 
opposite end of the enlarged portion of the tube anti 
forces the stirrer-arm off its seating.—A 8. 


Bismuth; Proces for sejmrating - from copper. W. 

Thum, Hammond, Ind., Assignor to United States 
Metals Refining Co., New York. U.S. Pat. 1,098 854, 
June 2, 1914 ; date of appl., Sept. 17, 1910. 

The mixture of bismuth and copjier is oxidised, reduced 
to a fine state, and smelted with an excess of carbon and 
sodium sulphate. The resulting crude bismuth and 
copper matte are separated, and the former oxidised and i 
again smelted with a suitable sulphur compound.—T. St. ' 

Furnace for treating molten metals ; Single- or multi phase 

electric f induction] -. P. Lescurc, Dombrowa, 

Russia. Eng. Pat. 3291, Feb. 7, 1914. Under Int. 
Conv., Feb. 7, 1913. 

The secondary winding, constituted by tho metal to be 
treated, is formed of several spirals surrounding the 
magnetic current circuit, and is also prolonged as an outer 
circuit in the form of a vertical passage, the latter being 
provided with a tapping hole. Each of tho phases has 
a superposed chamber containing the metal, one end of 
the spiral and the vertical passage being in communication 
with the chamber, and the latter is furnished with a cover 
so that the furnace may be fed and the contents stirred. 
The secondary channel is arranged in the refractory 
material of the furnace, one half of the channel being 
formed of easily replaced tiles, which may or may not be 
provided with ribs for dividing the channel forming tho 
winding into one or several longitudinal channels.—B. N. 


Furnace; Electrical - for the reduction of copper and 

other ores. W. H. Hampton, New York, Assignor to 
The Conley Electric Furnace Co., Wilmington, Del. 
U.S. Pat. 1,100,972, June 23, 1914; date of appl., 
Oot. 7,1913. 

The furnace comprises an upper shaft portion and a 
hearth, and between the two are several small circular 
shafts having hopper-like entrances; the combined area 
of these shafts is materially smaller than that, of the 
common shaft above. Electrical resistance heaters are 
disposed in the walls of the large and smaller shafts.—B. N. 


, Alkali metals and alkali metal comjminds ; Electrolytic 

' manufacture of -. E. A. Ashcroft, London. Eng* 

! Pat. 10.980, May 4, 1914. 

Thf. electrolyte in the second cell consists of n fused 
mixture of alkali hydroxide and alkali cyanide, with or 
without other salts (see Eng Pals. 1(H)!. 1002, 1003, 1005- 
of 1912 and 25,144 of 1913 ; tins J., 1913, 199).—B. N. 

[Cold and siker J. Ores ; Process for treating cyanidabh 

- containing deletirious slimes. W. E. Darrow, 

Sutter Creek, Cal. U.S. Pat 1,098,020, May 26, 1914 
date of appl., Mar. 11, 1914. 

Thf, slimes are separated from the ore and “treated to 
remove graphite and other deleterious colloidal sub¬ 
stances.”—W. E. F. P. 

Alloy. C. P. Van Gundy, Catonsville. Md. U.S. Pat. 

1,098,137, May 26, 1914 ; date of appl.. Doc. 8, 1913. 

An alloy of A1 85—87 (preferably 86 5), Zn 9—11 (9-7)*. 
Pb 2—4 (2-5), and Cu 1—3 (1-3)%.—A. 8. 


Aluminium alloy. W. A. McAdams, Bay Shore, N.Y. 
U.S. Pat. 1,099,561, June 9, 1914; date of appl.,. 
Feb. 11, 1913. 

An alloy of A1 100, Cu 5, and Ag 2 part*.—A. S. 

Alloy. R. R. Graf, Highlandtown, Md., Assignor to 
F. E. Welsh, jun., Baltimore, Md. U.S. Pat. 1,101,534* 
June 30, 1914 ; date of appl., Nov. 5, 1913. 

An alloy of Pt 45, Au 15, Ag 25, and Cu 15%.—T. St*. 

Vanadium and uranium minerals ; Process for treating 

so-called carnolite and associated and similar -* 

H. N. McCoy, Chicago, Ill. U.S. Pat. 1',098,282,. 
May 26, 1914 ; date of appl., Mar. 16. 1914. 

The finely divided ore is heated with sulphuric acid 
to about 300° C. to produce a mass which solidifies on 
cooling; the latter is leached with water to recover 
vanadium and uranium, and the insoluble residue 
“• treated for the concentration of its radium content.’* 

. —W. E. F. P. 
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Smelter-fumes; Device for treating -. O. V. Rlom, 

Fresno, Cal. U.S. Pat. 1,098,611, June 2, 1914 ; date 
of appl., Apr. 7, 1913. 

An inclined conduit (ace fig.) arranged in steps, and having 
upon its nnder side a number of projecting receptacles 



(one at the base of each step), each of which communicates i 
with a separate adjacent vcbsc! by means of a door in the 
lower, and a pipe at the upper, part of the end wall. 

—W. E. F. P. | 

MiInis ; Process of reducing and separating - -from 

their on*. .1. M, McCormack, Assignor to G A. ! 
McCormack, I). It. Williams, ,1. Constable, and E. L. j 
Brown, Reno, Nev. l .S. Pat. 1,099,388, June 9, 1914 ; 
date of appl., April 22, 1913. 

Carbonate, oxide and sulphide ores arc broken up and j 
subjected to the direct contact of a single flame of a 
temperature sufficient to reduce and cause incipient j 
fusion of the ores, whereby the contained metals are 
completely reduced to commercially pure metal.—T. St- 

Electrometallurgical products : Treating -. F. J. Tone, 

Assignor to The Carborundum Co., Niagara Falls, N.Y. j 
U.S. Pat. 1,099,074, June 9, 1914 ; date of appl., Sept. 
17, 1910. I 

The carbides and silicides, existing as impurities in elec¬ 
trometallurgical products used for abrasive or refractory 
purposes, arc removed by treating the products with 
chlorine under the action of heat and pressure.—B N. 

Metals or alloys : Process of casting from mlalilisable - ! 

W.». Hall,'Oak Park, III. U.S. Pat. 1,100,132, Jane 10, j 
1914; date of appl,, July 9, 1913. 

In casting volatilisable metals or alloys in refractory 
impermeable moulds, the molten metal is introduced into 
the mould at a point substantially level with the highest 
point of the costing chamber. Gases due to volatilisation 
are thus at all times liberated in the unfilled portion of the 
easting chamber, and being able to escape, do not cause 
blow-holes ot other imperfections in the casting.—T. St. 

Metal-precipitating device. F. A. Ross, Spokane, Wash., 
Assignor to Chalmers and Williams, Inc., Chicago 
Height*, 111. US. Pat, 1,101,869, Jnne 30, 1914; 
date of appl.. Sept. 4, 1918. 

A perforated cylinder mounted on a hollow perforated 
shaft revolves within a tank, the cylinder being partly 
filled with loose metallic precipitant in a finely divided 
state. The metal-bearing solution enters the tank below 
the bottom of the cylinder, and passe* out through the 
central shaft.—T. St. 

Ores rich in alkaline-earth carbonates ; Extraction of - 

with bisulphate solutions. W. Gfinther. Ger. Pat. 
274,426, Oct. 4, 1912. 

The ground ore is treated with a slight exoess of Usnlphate 
solution, and the mixture agitated to facilitate evolution of 


tho liberated oarbon dioxide. The liquor is drawn off 
and may be brought into contact with a fresh charge of 
ore to neutralise too exoess of acid. The dissolved metal* 
are precipitated in any suitable manner, and the bisulphate 
solution regenerated by addition of sulphuric acid or of 
normal sulphate as required. Various modifications to 
suit particular kinds of ores and according to tho final 
products desired are described.—A. S. 

Metal alloys: Production of -. L. Goldmorstcin, 

New York. Eng. Pat. 7103, March 25, 1913. 

See U.S. Pat. 1,098,346 of 1914 ; preceding.—T. F. B. 

Metals, particularly aluminium ; Process for the jirotcetion 

and ornamentation of -. J. Triple!, Berlin. Eng. 

Pat, 11,717, May 20, 1913. Under lnt. Conv., May 20, 
1912. 

See Ger. Pat. 273,498 of 1912 ; this J., 1014,700.—T. F. B. 

Tungsten and tungsten allay : Procrss of producing filaments 

or mire if -. E. A. Kruger, Altmark, Germany. 

Eng. Pat. 16,006, July 11,1913. 

See Fr. Pat. 460,556 of 1913 ; this J„ 1014, 00—T. F. B. 

Slag: Utilisation of the heal of -. C. Sonimlor, 

Wiesbaden, Germany. Eng. Pat. 22,874, Oct. 10, 1913. 
See Fr. Pat. 403,298 of 1913; this J., 1914, 426.—T. F. B. 

Copper: Process for melding -- . H. Suzuki, Shiba-Ku, 

Tokyo. Eng. Pat. 23,020, Oct. 11, 1913. 

See Fr. Pat. 461,088 of 1913 ; this J., 1914, 205.—T. F. B. 

Furnaces: Electric ——1 for melting ferro-alloys , etc.]. 
Soc Elcctro-Mt'totlurgiqiie do St. iieren. Lyons, France. 
Eng. Pat. 3835, Feb. 13, 1914. Under lnt. Conv., 
Feb. 20, 1913. 

See Fr. Pat. 460.116 of 1913 ; this J., 1914,599.—T. F. B. 

Mutnl: Extraction of a - by electrolytic, exhaustion 

of a solution of a salt of this metal. N. H, M. Dekkcr, 
Paris. U.S. Pat. 1,101,620, June .30, 1014. Dato 
of appl., May 14, 1913. 

See Eng. Tat. 17,836 of 1912 ; this J., 1913, 002.—T. F. B. 

Apparatus for clarifying liquids and thickening jmlps. 
U.S. Pat.. 1,098,812. See 1. 

Apparatus far thickening pulps. U.S. Pat. 1,009,396. 
Sec I. 

Process of ami apparatus for filtiring slimes. U.S. Pats. 
1,100,217 to 1,100,223. See. 1, 

Apparatus for filtering slimes U.S. Pat. 1,100,267. 
See I. 

Construction or lining of apparatus, etc., resistant to ozone. 
Ger. Pat. 274,872. See VII. 


XI.—ELECTRO-CHEMISTRY. 

Patents. 

Specific gravity of acid in cells with etaled covers ; Apparatus 

for testing the -Tho U P. Battery Co., Ltd. and 

T. C Elliott, Bakewell, Derbyshire. Eng. Pat. 13,480, 
Jnne 11, 1913. 

; class tube, containing a hydrometer, is connected 
lelow by a rubber tube to the ceil, and fitting telescowoaUy 
aid tightly around the tobe is a eliding eoncentno ebomte 
ube provided above with a vent hole. By closing we 
atter and withdrawing the ebonite tube, a. partial vacuum 
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i« formed within which cause* the acid to flow into the 
glass tube, so that tho specific gravity of the liquid may 
dc read off.—B. N 

Electrode mats for alkaline accumulator*; Restoring the 

activity of a positive -. Svenaka Ackuraulator 

Aktiebolaget .lungner, Stockholm, Sweden. Eng. Pat. 
72, Jan. 1,1914. Under Int. Conv., Jan. 16,1913. 

The activity of nickel oxides mav bo restored by with¬ 
drawing the electrolyte, and adding a heated solution 
of a reducing agent, such as sugar, or a mixture of glycerin 
and alcohol. Aftci somo hours, the linuid is withdrawn, 
and the cell is charged after replacing tne electrolyte. 


Electrodes ; Treating -. C. P. Landirth, Philadelphia, 

Pa. U.S. Put. 1,099,664, June 9, 1914 ; date of appl., 
Feb. 21, 1913. 

A mass of material, immersed in the electrolyte, is electro¬ 
positive with respect to a number of metallic positive and 
nogativo electrodes, but is normally out of the electric 
circuit. Switching mechanism is provided for breaking 
the connection of the source of energy with the electrodes, 
and for connecting the latter with the mass of material 
outside of the electrolyte.—B. N. 

Electrolysing liquids [brine]; Method of and npjtaratvs for 

-. H. H. Dow, Assignor to The Dow Chemical Co., 

Midland, Mich. U.S. Pat. 1,100,290, June 16, 1914; 
date of appl., Doc. 30, 1912. 

Natural brine, containing alkaline-earth and iron chlorides, 
is electrolysed for the production of chlorine and alkali, 
the latter precipitating the hydroxides of the bases named 
to form a diaphragm between* the electrodes. A partition, 
between the electrodes, depends below tho normal level 
of the electrolyte, and tho diaphragm collects below tho 
cathode, extending from the partition to tho adjacent wall 
of tho cell. Kuitabio connections supply eloetrolyto above 
the level of the diaphragm, but the cathode is maintained 
in a solution substantially free ftom alkaline earth and 
iron chlorides. —B. N. 

Electrolytic jtrocess of and apparatus for jtroducing cf»n- 
pounds. J5. A. Byrnes, Washington, D.C. U.S. Pat. 
1,102,209, June 30, 1914; date of appl., .July 25, 
1903. Konowed March 9, 1910. 

Ions of adjacent electrolytes are discharged upon inter¬ 
mediate electrodes, in tho presence of a substance capable 
of oxidation by the anion and reduction by the cathion. 
The electrolytic products are combined, the resulting com¬ 
pound being separated from both electrolytes and washed 
out from tho cell.—B. N. 

Electrode material for vapour electric apjxivatus. B. P. 
Jackson, Edgewood Park, Pa., Assignor to Westinghouse 
Elootrio and Manufacturing Co., Pa. U.S. Pat. 1,099,375, 
June 9,1914 ; date of appl., July 17, 1912. 

The volatile electrode iB composed of morcury, with not 
more than 0*2% Pb.—B. N. 

Furnace; Electrical induction -. K. A. F. Hiorth, 

Christiania, Norway. U.S. Pat. 1,099,440, June9,1914 ; 
date of appl., Oct. 8, 1913. 

The ohannel, forming the melting bath, has a central 
portion extending through tho magnet ic core of the furnace, 
and branches extending outside tne core. Two conductor 
coils, embracing individual sides of the core, lie in a plane 
near tho top of the ohannel between tho central portion and 
the branches, each ooU having a flattened portion on tho 
inside to prevent overlapping, and the remaining part form¬ 
ing approximately three-quarters of a circle. Two other 
conductor coils, each embracing one side of tho ooro, lie 
wholly below the plane of tho bottom of the ohannel, and 
are greater in diameter than the upper coils, so that the 
lower part of the outer branches of tne channel lies on the 
surface of an imaginary cone passing through tho oonduotor 
l arts of the upper ana lower coils.—B. N. 


Electrode. Electric furnace. F. J. Machalske, Assignor to 
American Ferrolectride Corporation, Plattsburg, N.Y. 
U.S. Pats. 1,099,568 and 1,099,559, June 9, 1914 ; date 
of appl., June 27, 1913. 

(1) The electrode, for smelting purposes, consists principally 
of a refractory magnesium compound of relatively high 
conductivity when heated, and several graphite* rods 
embedded in it lengthwise to form conducting paths. (2) 
The bottom and lower portions of the side walls of the fur¬ 
nace are lined with artificial graphitic carbon, and the 
adjacent partB of tho walls with a magnesite lining, taps 
boing placod at the top of the graphitic lining. —B. N. 

Furnace ; Electric -. W. F. McNabb, Pittsburgh, Pa. 

U.S. Pat. 1,100,191, Juno 16,1914 ; dato of appl., Sept. 15, 
1913. 

The furnace comprises a crucible chamber having a bottom 
in the form of an archod wall, forming an arc chamber 
below with a concave roof, in which an arc is produced 
between a pair of oloctrodos.—B. N. 

Furnace; Electric- -. .J. W. Brown, Lakewood, Ohio, 

Assignor to National Carbon Co., Cleveland, Ohio. 
U.S. Pat. 1,100,709, June 23,1914; date of appl., Jan. 8, 
1912. 

The furnace, of the continuous ojieruting type, is provided 
with horizontal heating electrodes, spaced apart so that 
the chargo may be f<d between them for treatment. 
The treated charge is removed below the electrodes, by an 
arrangement spaeid at such a distance from them that 
the whole of tho descending charge is inclined within lines 
of movement having a slope greater than 70°.—B. N. 

Furnaces ; Contact for electric -. Door for electric 

fur naves. Electric furnace, F. T. Snyder, Oak Park, 
Jll. U.S. Pats. 1,100,993 to 1,100,995,* June 23, 1914 ; 
date of appl., Oct. 28,1912. 

(1 ) The contact holder comprises a metallic block with an 
enlarged lower end, through which a circular hole, providod 
with a continuous spiral groove, extends, forming a water 
ehambor in which a whirling motion is given to the liquid. 
Tho omls of tho holo aro throaded to receive inlet and 
outlet pipes. (2) The furnaco has an opening tapering 
inwards, which is closed by iv tailoring refractory plug 
secured to an outer frame. The hinge for the door com¬ 
prises a pivoted post attached to two arms, between 
which the frame is pivoted, so that the door may be 
rotated uj>on a vortical axis independent of tho axiH 
of the hinge. (3) The domed roof of the furnaco is cora- 
jwjsod of truncated pyramids of silica bricks keyed together 
in more than one direction, and is supported by a skew- 
back of concrete resting upon a metallic ring, the upper 
end of the circular wall of the smelting chamber constituting 
an abutment. The crown portion of the roof is square iu 
cross-section, and is formed of several tapering bricks 
having their converging cornora grooved to provide an 
elootrode opening.-—B. N. 

Insulating coating and method of forming and applying 
the same. H. B. Holmes, Park Kidgo, and J. W. Harris, 
Wilmette, 111., Assignors to Western Electric Co. U.S. 
Pat. 1,101,281, June 23, 1914; date of appl., Nov. 7, 
1905. 

The coating comprises a solid hydrocarbon, such as 
ozokerite and asphaltum, and a non-drying vegetable oil, 
such as castor oil, subjected to destructive distillation. 

- B. N. 

Furnaces; Electric -. I. Ronnorfelt, Stockholm. Eng. 

Pat. 24,850, Oct. 31, 1913. Under lnt. Conv., Dec. 5, 
1912. 

See Fr. Pat. 466,291 of 1913 ; this J., 1914,599.—T F. B. 

Diaphragm for electro-chemical or electro-osmotic purposes. 
Ges. f. Elektro-Osmoae m. b. H., Frankfort on Maine, 
Germany. Eng. Pat. 9265, April 14, 1914. Under 
Int. Conv., April 14, 1913. 

See Got. Pat. 271,001 of 1913 j this J.,1914,427.VT. F. B. 
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Ozone ; Apparatus for lie production of -. J. Steynis, 

Aseignor to Steynis Ozone Co., New York. U.S. Fat. 
1,100,907, June 23, 1914. Date of appl., Oct. 27, 1913. 
See Ft. Pat. 466,029 of 1913 ; this J„ 1914, 661.—T. F. B. 

Separation of liquid suspensions. Eng. Pat. 13,466. 
See I. 


Apparatus for the electrical purification of water. U.S. 
Pat. 1,101,278. See XIXb, 


or not at all. Di- and trihydrio aloohola are leaa readily 
esterified than monohvdrio aloohola. If a mixture of 
equal parts of oloio aoid and glyoerin with 6% of water ia 
subjected to the action of the enzyme for 24 houra at 36° C., 
about 76% of the acid ia combined. Moat of the adds 
of the type, R.CH..COOH, are readily eeterifled but those 
of the types, R-.CH.COOH, and R,.C.COOH (excepting 
isobutync and benzoio acids), are not eaterified; the 
rate of esterification increases with the number of earbon 
atoms in the acid.—L. E. 


XII.—FATS; OHS; WAXES. 

i Oil and manure ; Utilisation of fish and marine animals 

as sources of -. Part I. Oils. Bull. Imp. Inst., 

1914, 12, 261—273. 

A description of the sources and manufacture of whole 
oils, cod-liver oil, menhaden oil and of other fish oils 
of lesser importance, such os shark and dog-fish oils. 
The characters and ubcb of the various oils are also dealt 
with, and some information is given about whale-bone and 
ambergris.—R. U P. 


Coconut oil; Refining —— with concentrated sulphuric acid. 
J. Pavlicek. Roifensicder-Zeit., 1914, 41, 566—568. 
C'hom. Zcntr., 1914, 2, 175. 


Experiments were mado with quantities of aeid ranging 
from 0-5—2% of the crude oil, but satisfactory results wore 
obtained only when not more than 1% was used. Tho 
oil was partially bleached, and gelatinous and albuminous 
BubslanceB, and the alkaloid causing the unpleasant taste of 
the oil, were removed by tho treatment. The treated 
oil was more readily deodorised and then showed little 
tendency to becomo ranoid. As the quantity of sulphuric 
aeid used was increased, the acid value of tho oil rose 
and the content of volatile acids fell. No sulphuric aoid 
could be detected in the ash of the refined oil, and it is 
suggested that the reactions which take place are :— 


('.,H 33 .OOOII+H ! S0 4 ~C I ,H s ,(OSO i OH)COOH; 
C 17 H „(O3O,OH)00OH+H,0- 

(-' l7 H a4 (OH)C'OOH+H 2 SO,. 

—A. S. 


Fats ; Hydrogenation of - by the aid of nickel oxides 

and reduced nickel. W. Ipatiew. .1. Russ, I’hys.- 
(.’hern, ties., 1914, 46, 302—311. Chem. Zcntr., 1914, 
2, 92—93. 

A KEPI.Y to certain statements of Bedford and Erdmann 
(this ,r., 1913, 611). By working under pressure hydro¬ 
genation can be effected at a lower temperature than when 
ojierating at atmospheric pressure. If the catalyst bo 
intimately mixed with the material under treatment, 
unpurifiod fats can bo hydrogenated under pressure ; tho 
final pressure in the apparatus may be 7—8 atmospheres. 
A very high reaction velocity can lo attained with spooially 
reduced nickel or by the combined action of different 
catalysts, and the catalyst may bo used several times in 
succession.—A. 8. 


Enzymes j lipase] of Chelidonium seeds. II. K. Boumot. 

Bioohom. Zeits., 1914, 65, 140—157. (Seo this J,, 1913, 

758.) 

The whole seeds exhibit no lipolytic activity; tho activity 
of the powdered seeds increases with the fineness of the 
powder. The expressed and filtered oil from the seeds is 
inactive, though the oil obtained by digestion of the ground 
seeds with petroleum ether at the ordinary temperature, 
is somewhat aotive. An aotive preparation of the lipase 
is best obtained by extracting the ground seeds for 2—3 
hours in a Soxhlet apparatus with ether or petroleum 
ether, and sifting the residue through a fine hair sieve; 
if further ground, the s’fted produot becomes less aotive. 
The lipase has considerable synthetic power. Mixtures 
of oleic acid and most of the monohydrio primary alcohols 
are esterified to the extent of about 90%; the secondary 
alcohols ve esterified less readily, and the tertiary stilt less 


Fatty acids ; Melting and solidifying points of mixtures of 
- and the use of these points to determine the com - 

C ion of such mixtures. E. Twitohell. J. Ind. 

_ Chem., 1914,6,664—569. 

The moleoular weights of the fatty aeids present in most 
fats do not differ very widely and hence, in accordance 
with the law of equal depression of freezing point for 
oqual moleoular proportions, when a fatty aoid is added 
in a definite proportion (up to 20%) to another fatty 
aoid, the molting point of the solvent aoid is depressed by an 
amount depending on tho quantity of added acid but 
practically independent of its kind. A method of determin¬ 
ing the composition of mixtures of fatty acids may bo based 
on this fact, a definite proportion of the unknown mixture 
being added to a pure fatty acid and the depression of 
melting point observed. Pure stearic, palmitic, and 
behenic acids were prepared from hydrogenated maize 
oil, myrtlo wax, and hydrogenated menhaden o’l 
respectively by fractionally distilling the mixed fatty 
acids with steam and then reorystallising from petroleum 
ether and alcohol. Oleic aoid free from solid fatty aoids 
was prepared by tho load soap method. Tho characters 
of the aoids were as follows:—steario acid: nolidif. pt. 
69 04°, m. pt. 69-30“ C„ combining weight 284; palmitic 
aoid: solidif. pt. 62-14", in. pt. 62-44” 0., combining 
weight 255-3 ; behenic acid : Bolidif. lit. 79-59°, m. pt. 
79-99° C„ combining weight 340-9 ; oleic aoid : iodine 
value 92-96. The depression of the molting point of 
eithor stearic, palmitic, or behenic acid by tho addition of 
10% of one of tho other acids or of a mixture of tho 
same varied from 1-91 to 2-17 ; and by 20%, from 3-93 to 
4-54. In applying the method outlined above to the 
examination of tho fatty aoids of cottonsood and menhaden 
oils, definite quantities of tho mixed fatty acids, tho solid 
fatty aoids (separated by the lead-soap ether method) 

1 and tho fatty aoids from the hydrogenated oil wore 
i added to stearic acid, palmitic aoid, and behenio acid 
respectively and from the observed depressions of the 
melting points, taking into consideration also the iodine 
: value of the aoidB from the hydrogenated oil, the com¬ 
position of the mixed fatty acids was calculated. Aooord- 
ing to this method the fatty aeids of cottonseed oil oontam 
25-9% palmitic acid and 72-8% unBaturatod C,» aoids; 
and those of monhadon oil contain : palmitio aoid, 22-7 ; 
other solid saturated acids, 11-8; unsaturated C„ acids, 
0-0 ; unsaturatod C,« acids, 26-7 ; unsaturated C„ acids, 
20-2; other unsaturatod acids, 18-0%.—A. S. 

Patents. 

(1) Catalysts ; Preparation of -. (2) Hydrogenation of 

fats and oils. J. Dewar, London, and A. Liehmann, 
Wcvbridge. Eng, Pats. 12,981 and 12,982, June 4, 
1913. 

(1) Mixtures of oxides, hydroxides or carbonates of two 
or more of the metals—nickel, cobalt, copper or iron, or 
of one or more of these with finely divided platinum, 
palladium or silver, or with silver oxide are reduoed by 
I hydrogen at a low temperature. (2) Catalytic mixtures 
as claimed in (1) are incorporated with the oil, and reduc¬ 
tion and hydrogenation effected concurrently at lower 
temperatures than hitherto possible.—C. A. M. 


Oils, fats and fatly acids; Hydrogenating3. N. 
Humphreys, Dallas, Tex. U.S. Pat. 1,100,735, June 23, 
1914 j date of appl-, Feb. 28, 1913. 


A mixture of unsaturatod fatty material and subdivided 
catalytic agent is made to flow slowly and repeatedly, by 
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gravitation or otherwise, in a circuitous path over a baffle 
or other retarding device of inert material in an atmo¬ 
sphere containing hydrogen.—C. A. M. 

Oil-preases. M. B. Green, Memphis, Tcnn., U.S.A. Eng. 
Pat. 20,651, Dec. 23, 1013. 

A mat for oil-presses comprises a base provided with 
channels in which rest bars, having transverse corrugations 
on their upper sides and slotted to allow the oil to cscai>e. 

—C. A. M. 

Oil; Method of and apparatus for expressing -. 11. 

Zander, Stettin. Germany. Eng. Pat. 5706, Mar. 6, 
1914. Under int. Conv., Mar. 8, 1913. 

The platen of the cylindrical press is kept stationary until 
a compressed cake is obtained, and is then made to recede 
and to break up the cake (prior to its expulsion) by knives 
or the like contained within the platen.—-C. A. M. 

Oils and melted fats, especially vegetable oils and animal fats; 

Process for treating - with nascent ozone. Soc. Anon. 

Electricity et Ozone. Ger. Pat. 273,935. April 16, 1913. 
An ozoniser is immersed directly in the material to be 
treated, air being passed through one electrode, which is 
hollow and provided with small perforations. The air is 
converted into ozone at. the surface of the electrodes and 
also serves to agitato and mix the material. An auxiliary 
supply of air may be used to produce more thorough 
aeration and mixing.—A. S. 

(Ifycerin ; Apparatus fur distilling -. F. J. Wood. 

Assignor to Marx and Rawolle, New York. U.S. Pat. 
1,098,543, .lime 2, 1914 ; date of appl., Aug. 13, 1907. 
Glycerin is distilled by a current of steam passing under 
uniform pressure through a series of stills and vertical 
condensers.—('. A. M. 


Varnishes ; Examination of [detection of cobalt and man¬ 
ganese tn]-. G. Malatesta and E. di Nola. Boll. 

Chim. Farm., 1914, 68 , 6—7. Chem. Zentr., 1914, 
2, 173. 

Cobalt salts are now used as siccatives, and their presence 
in varnishes may be detected by testing a solution of the 
varnish in an organic solvent with the 1.2-diaminoanthra- 
quinone-3-sulphonio acid reagent (see this J., 1914, 335), 
whioh gives an immediate deep green coloration, soon 
separating into a deep blue lower and a yellow upper 
layer, if cobalt lx*, present. If the varnish, or a solution of 
it in an organic solvent, be shaken with an acetic acid 
solution of nitroso-p-naphthol, a red coloration is pro¬ 
duced if cobalt be present, and a red precipitate of tho 
cobalt salt, separates. Cobalt may also be detected by the 
characteristic blue ooloration produced with concentrated 
ammonium thiocyanate solution. Manganese may be 
detected by adding hydrogen ]>eroxide to a solution of the 
varnish in ether, a brown precipitate of manganese oxide 
being produced.—A. S. 

Patents. 

Paint; Process for the production of -. M. Wasser- 

niann, Kalk, Germany. Eng. Pat. 14,220, .Tune 19, 
1913. Under Int. Conv., Dec. 21, 1912. 

! , Train or fish oil is sulphonated with Btrong sulphuric acid 
• below 40° C., and the product “ salted out,” washed, 
i heated with copper suboxide, and treated with litharge, 
i to obtain a paint for metal, wood, and building surfaces. 

—U. A. M. 

! 

| Ink; [ Luminous J--. E. F. Krapp, Assignor to J. M. 

I Flannery, Pittsburgh, Pa. U.S. Pat. 1,097,981, May 26, 
j 1914 ; date of appl., Aug. 15, 1912. 

’ Colloidal radioactive material and metallic sulphide are 
i incorporated with the ink. which, for printing, may also 
j eonta'ii burnt oil, rosm and soap.—C. A. M. 


Fatty saponaceous product [fr<m vaseline oil | and method of 
manufacturing same. B. Benedix, Hamburg, Germany. 
U.S. Pat, 1,102,129, dune 30, 1914. Date of appl., 
.July 23, 1912. 

See Fr. Pat, 446,009 of 1912 ; this J., 1913, 150.—T. F. B. 

Jlosin-soap sizing composition. U.S. Pat. 1,099,168. 
See V. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Turpentine; Study of authentic samples of gum -. 

A. W. Schorger. J. Ind. Eng. Chem., 1914, 6 , 541—548. 
From the examination of 67 samples collected at different 
timeB and under different conditions, the following values 
for the physical characters of normal, freshly distilled 
gum turpentine are given sp. gr. at 15° C., 0-8059— 
0-8722(average 0-8685); refraotive index at 15° C., 1-4714— 

1- 4746 (1-4730); initial boiling point, 154°—157-6° 
(156° C.). The first distillation fraction, amounting to 

2- 5%, has a sp. gr. not lower than 0-8630 (average about 
0-8640) and an index of refraction not lower than 1-4675 
(average 1-4690). A first fraction of 5% should have sp. gr. 
not lower than 0-8640 (average 0-8650) and index of 
refraction not lower than 1-4690 (average 1-4700). At 
least 86%, usually 91—93%, should distil up to 165° C., 
and at least 93%, usually 97%, up to 170° C. Tho 
residue (5%) should have sp. gr. not lower than 0*8875 
(average 0-0140). Figures are also given showing the 
influenoo of variations in the time and method of collection 
on the characters of the turpentine and the effect of 
exposure. Storage with reasonable care for 1 year has 
tittle or no effect on the physical properties of turpentine. 


[Printing] Ink; Manufacture of -. H. Sureties, 

London. Eng. Pat. 14.245, dune 19, 1913. 

Peat is heated with an alkali silicate or equivalent alkali 
solution, and the residue incorporated with pigment, oil, 
varnish, etc., to obtain a printing ink.—C. A. M. 

Pigment colours ; Proe'ess for preparing -. Farbwcrko 

vorm. Moister, Lucius, und Pruning. Gcr. Pat. 273,342, 
Oct. 23, 1912. 

The diazo derivative of an aromatic nitroamine or a 
substitution product thereof is combined with a sulphazone, 
and the product is converted into a lake by aid of barium 
sulphate, alumina, kaolin, etc. The resulting pigments are 
fast to water and light and insoluble in oil.—T. F. B. 

Kiln for removing the chemically-combined water in pigments, 
especially zinc sulphide pigments , and similar materials ; 

Tubular rotary -. J. Kuppers. Ger. Pat. 274,491, 

March 27, 1913. 

The kiln consists of a cylindrical firebrick muffle provided 
inside with longitudinal ribs and mounted within but 
spaced apart from an outer firebrick casing, the whole 
being mounted so that it can bo rotated and inclined at 
any desired angle. At one. end of the kiln are a feed- 
hopper for tho material and outlets for the water-vapour 
and heating gasw, and at the other end are a discharging 
device and a firing device foe gaseous, liquid, or powdered 
fuel provided with burner nozzles projecting into the 
annular space between the muffle and the outer casing. 


[Rosin] Extractor. J. H. Castona, Gulfport, Miss. U S. 

Pat. 1,098,312, May 26,1914 ; date of appl., Oct. 9,1912. 
An outer casing enoloees a perforated extraction chamber 
above a rosin-oolleoting chamber. An axial perforated 
steam pipe rises from a steam space enclosing a heating 
coil for solvent, which is delivered to a perforated coil 
above the extraction chamber.—O. E. M. 
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Turpentine and resinous substances from wood ; Apparatus 

for extracting -. F. W. Waterman, Baltimore, Md. 

U.S. Pat. 1,099,779, June 9, 1914 ,- date of appl., Oct. 6, 
1910. 

The wood iB distilled under pressure in a retort connected 
at the bottom with the top of a digester, where the residue 
from the distillation of tho turpentine is heated under 
pressure with a circulating liquid, to extract the resinous 
substances.—C. A. M. 

Condensation products from phenols and formaldehyde ; 

Process for the manufacture of - and of new materials 

forme/l therewith . H. Stockhausen, ('refold, and R. 
Uruhl, Charlottcnburg, Germany. Eng. Pat. 14,481, 
June 23, 1913. 

A fluid condensation product of formaldehyde and a 
phenol is kneaded at 30° to 50° C. with salts of trivalent 
metals ( e.g ., 50% FeCI 3 calculated on the phenol), and 
with or without sulphur, rubber, tilling materials, etc., and, 
after separation of water, tho mass is heated to obtain an 
infusible insoluble product. In preparing an initial 
condensation product the reaction may bo interrupted by 
sudden cooling, at the point of incipient turbidity. 
Materials, such as wood, paper, cork or fabrics may be 
impregnated with the condensation product prior to its 
transformation into an insoluble form and then compressed 
and heated.—C. A. M. 


Resinous condensation product and process of making the 
same. K. B. Howell, Schenectady, N.Y., Assignor to 
General Electric Go. U.S. Pat. 1,098,728, June 2,1914 ; 
date of appl., July 25, 1913. 

A mixture of castor oil (320 parts) and an ester of a 
polyhydric alcohol and a polybasie acid containing free 
hydroxy groups (e-.g. that obtained by the interaction of 
about 184 parts of glycerin and 296 parts of phthalic 
anhydride) is heated to obtain a flexible resin soluble 
in a mixture of alcohol and benzene and fusible without 
decomposition.—C. A. M. 


XIV.—INDIA-RUBBER ; GUTTA-PERCHA. 

Guttapercha resin; Vulcanisation of -. R. Ditmar. 

Gummi-Zoit., 1914, 28, 1626. 

Mixings of gutta-percha, resin, and sulphur, containing 
respectively 20*83, 25-74, 28-50, and 31-90% of the 
latter, were vulcanised for 4 hours at 7 atmospheres 
steam pressure, and filings of the ebonites obtained 
were extracted for 8 hours with acetone. A determina¬ 
tion of free sulphur in the aoetone extract was made 
in each case, and the soluble resins estimated by 
difference. The results showed that a portion of the 
resins had on vulcanisation been rendered insoluble in 
aoetone. The figures obtained for this vulcanised resin 
were respectively 1-81, 4-39, 3-97, and 2-27%, calculated on 
the gutta-percha, in the four samples. The explanation 
offered of the occurrence of a maximum value is that the 
vulcanised resin dissolves in excess of sulphur, and that 
the solution formed is soluble in acetone. It is suggested 
that the behaviour of the resins on vulcanisation may 
constitute a means of differentiating between different 
Borts of gutta-percha, and it iB pointed out that the resin- 
content of the gutta-percha employed cannot be deduced 
from tho values for aoetone-extract of a vulcanised 
sample.—E. W. L. 

Patent. 

Manufacture of butadieneand homalogues thereof. Eng. Pat. 

15,049. See XX. 


XV.—LEATHER; BONE; HORN; GLUE. 

Patent. 

Keratin-like substances ; Separation of particles of flesh and 

skin from - in animal products. R. Berth, offene 

HandolRges. Gor. Pat. 273,769, Nov. 21, 1913. 
Particles of flesh and skin are removed from kcratin-like 
substances, e.g. animal bristles, by treatment with dilute 
acids, especially hydrochloric acid, or digestive enzymes, 
or mixtures of the same.—A. S. 


XVI.—SOILS; FERTILISERS. 

Nitrates; Excessive quantities oj -m certain Colorado 

soils. W. P. Hoadden. J. lnd. Eng. Chem., 1914, 6, 
586—590. 

A iiRiKF account of tho investigations on the occurrence 
and origin of excessive quantities of nitrates in certain 
Colorado soils (Colorado Expt. Stat., Bulls. 155, 160, 
178, 179, 183, 184, 186, and 193). The quantities of 
nitrates vary from a few tenths to over 6% of tho air- 
driod soil, and the affected areas, distributed throughout 
the cultivated sections of tho State, vary from a few 
square feet to many acres, and in many cases show a 
tendency to spread very rapidly. The affected areas 
have a" characteristic brown colour; and tho effects 
produced on vegetation can be reproduced by excessive 
manuring with sodium nitrate (see this J., 1913, 1122) 
but not with sodium chloride. Azotobactor, which pro¬ 
duces a pigmont of colour similar to that of the affected 
areas, occurs very abundantly and tho soils exhibit high 
nitrogen-fixing, anmonifying, and nitrifying powers. 
The algal flora of the soils is abundant and sufficient 
to furnish tho energy necessary for the growth of azoto¬ 
bactor. Tho position and character of the affected areas 
and the composition of the natural water of the regions 
appear to exclude tho possibility of the accumulation of 
nitrates being duo to concentration of pre-existing ready- 
formed nitrates by tho agency of water, and the view is 
put forward that the phenomena are due primarily to 
fixation of atmospheric nitrogou by azotobacter. (Com¬ 
pare Stewart and Greaves, Agric. Expt. Stat., Utah, 
Bull. 114.)—A. S. 

Soils ; Distribution of certain constituents in the separates 
of loam ——. L. A. Steinkocnig. J. Ind. Eng. Chora., 
1914, 6, 576—577. 

Ten different soils (3 from N. Carolina, 2 from Pennsyl- 
vania, and 1 each from New York State, S. Carolina, 
Virginia, New Hampshire, and Wisconsin) were each 
separated by sedimentation and centrifuging into fine 
sand (particles 0*1—0-05 mm. diam.), eoarso silt (0-05— 
0-025 mm.), and fine silt and clay (up to 0-025 mm.), 
and the different fractions analysed. The distribution of 
the various constituents in the fractions is shown in the 
following table, the figures being percentages on tha 
material dried at 110° C. 



Fine 

sand. 

Coarse 

silt. 

Fine 

silt 

and 

clay. 


Fine 

sand. 

Coarse 

silt, 

Fine 

■fit 

and 

clay. 

SiO, 

88-50 

83 00 

45-52 

MgO 

Av. 

0-40 

0-88 

0-54 


98-90 

95-37 

58-71 

Max. 

2-06 

1-05 

1-56 

Min. 

76-23 

64-13 

22-55 

Min. 

trace 

trace 

trace 

r 'Av‘.. 

1-66 

1-96 

8-73 

ZrO, 

Av. 

0-09 

0-11 

002 

Max. 

2-95 

4-80 

17-02 

Max. 

0-14 

0-20 

0-07 

Min. 

0-36 

0-52 

3-97 

Min. 

002 

0-03 

0-01 

AIjO, 

Av. .. 

6-48 

8*4 

22-57 

K "A°v. 

0-78 

0-86 

0-35 


12-66 

18-28 

31-83 

Mu. 

2-18 

1-78 

0-fli 

Min. 

0-40 

1-48 

16-76 

Min. 

trace 

o-oe 

0-14 

TiO, 

0-72 

1-11 

1-84 

K,0 

Av. 

1-58 

*04 

2-15 

Max. 

1-20 

2*4 

3-88 

Max. 

5-56 

4-85 

5-40 

Min. 

0-41 

0-33 

0-45 

Min. 

trace 

0-76 

0-63 

CaO 

Av. .. 

0-59 

0-48 

0*04 

P*0, 

Av. 

0-11 

0-08 

0-29 

Max. 

1-72 

<M>7 

1-27 

Max. 

e-ao 

0-14 

0-44 

Mia. 

0-06 

013 

0-22 

Min. 

0-04 

0-01 

0-09 


—A.S. 
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Carbon in toils and soil extracts; Determination of -. 

.1. W. Ames and E. W. Gaither. J. Ind. Eng. Chem. 

1914, 6, 561—664. 

Using 1—3 arms, of soil ground to pass a 60-mesh Bieve, 
the whole of the organic carbon present therein can be 
oxidised, and all carbon dioxide chemically or mechanically 
combined can be liberated, by boiling for 30 minB. with a 
mixture of 3-3 grms. of chromic acid dissolved in 10 c.c. 
of water and 50 c.c. of sulphuric acid of Bp. gr. 1-84. 
If the mixture bo diluted witn 50 o.c. of water the results 
obtained are too low, as also aro those obtained by the 
alkaline permanganate method. It is rccommondod that 
tho evolved carbon dioxide be absorbed in 4% sodium 
hydroxide solution and tho sodium carbonate determined 
by double titration, with phcnolphthaloin and methyl 
orange as indicators. An apparatus for carrying out the 
process, including a modified form of the Amos absorption 
towor (J. Agric. 8ci., 1908, 1, [3], 322), is described. The 
method can also tie used for determining carbon in 1% 
hydrochloric acid extracts and 4% ammonia humus 
solutions obtained from soils, without first concentrating 
these below 50 c.c.—A. 8. 

Quano ; Penguin - fwm the Falkland Islands. Bull. 

Imp. Inst., 1914, 12, 208—210. 

Five samples of guano contained from 64 to 80% of 
moisture; one sample lost 70% on exposure to air for 
6 days. Tho composition of the samples calculated to a 
normal moisture content of 20% was: N 2*71—5-05; 
K,0 0-46—0-98; P,O 0 3*41—12-45%. Compared with 
good Ponivian guano the samples wero deficient in fer¬ 
tilising constituents.— It. G. P. 

Hitrogen in kelp; Amilability of -. J. A. Cullen. 

J. Ind. Eng. Chem., 1914, 6 , 581—582. 

Dry kolp contains, on the average, 2% N. As deter¬ 
mined by the official (U.S. A.) alkaline permanganate 
method, the available nitrogen amounted to from 13*4 
to 44-8% of the total. Under these conditions, however, 
the whole of tho organic matter was not oxidised, and 
by increasing the quantity of permanganate, practically 
the whole of tho nitrogen could be converted into an 
available form.—A. S. 

“ Neutral ” ammonium citrate ; Preparation of --. 

E. D. Eastman and J. H. Hildebrand. J. Ind. Eng. 

Chem., 1914, 6 , 577—580. 

Determinations with the aid of tho hydrogen electrode 
(compare Hildebrand, J. Amor. Chem. Soc., 1913, 35, 
848, 1538) showed that normal ammonium citrate solution 
is slightly alkaline, the hydrogon ion concentration being 
10" 7 ‘V It can be prepared by dissolving 370 grmB. of 
citric acid in 1500 c.c. of water, nearly neutralising with 
concentrated ammonia, cooling to 20° C., and then adding 
ammonia gradually until a 10 c.c. portion with 2 drops 
of rosolic acid solution (0*25 grin, in 50 c.c. of alcohol and 
50 c.c. of water) gives tho same colour as 10 c.c. of a 
standardised phosphate solution gives with tho same 
quantity of indicator. To prepare the phosphate solution, 
25 c.c. of 01 molar solution of disodium phosphate (made 
neutral to phenolphthalein by hydrochloric acid or sodium 
hydroxide) is titrated with i^/10 hydrochloric acid in 
presence of methvl orange. To a fresh 25 c.c. portion of 
the phosphate solution one-sixth of the volume of acid 
used in the previous titration is added, and 10 c.c. of the 
resulting solution are usdd to prepare the colour standard. 
The neutralised citrate solution is diluted till it has the 
sp. gr 1*09 at 20° 0. It is suggested that in the deter 
mination of available phosphate in a fertiliser, it might be 
preferable to use a citrate solution containing an excess 
of acid or of ammonia rather than the neutral solution, 
since then the hydrogen ion concentration would be far 
less affected by slight variations in the relative quantities of 
citric acid and ammonia present It might also be desir¬ 
able to maintain a constant hydrogen ion concentration 
daring the determination by adding either ammonia or 
citric acid so as to produce a definite colqur in presence of a 
suitable indicator.—A. S. 


Patents. 

Calcium cyanamide; Process of rendering - non¬ 

dusting. F. 8. Washburn, Nashvillo, Tenn. U.S. Pat. 
1,098,651, June 2,1914 ; date of appl, Oct. 3,1912. 

Commercial calcium cyanamido is mixed w'ith water 
and a binding medium, formed into briquettes under 
pressure, the briquettes crushed, and sifted so as to yield 
granules passing a screen of 8 meshes and retained by 
one of 15 ineshos per sq. in. The coarser granules aro 
further crushed and tho finor particles are again briquetted. 

—A. 8. 

Fertiliser and process of making the same. F. S. Washburn, 
Nashvillo, Tenn. U.S. Pat. 1,100,638, June 16, 1914; 
date of appl., Nov. 5, 1913. 

A crystalline, non-deliquescent fertiliser, stable undor 
normal conditions, and composed of a double sulphato 
and phosphate of ammonium, is obtained by treating 
phosphate rock with excess of sulphuric acid, extracting 
tho soluble constituents from the mass, and treating 
tho solution with excess of ammonia.—A. 8. 

Treatment of sewage and like, organic refuse. Eng. Pat 
5921. Nee XIXb. 
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After products [^’uyar]; Working up -. O. Molenda 

and F. Potters. Z. Zuckerind. Bohm., 1914, 38, 
503—517. 

In dealing with low product massocuites tho most 
important requirement is to maintain a correct con¬ 
centration with falling temperature so that, on centrifuging 
at 40°— 50' 0., the molasses is only just saturated or very 
slightly supersaturated. When the mother-liquor in tho 
molasses is strongly oversaturated, crystallisation is 
impelled and hence tho molasses shows too high a quotient 
of purity. It thus becomes necessary to determine what 
concentration the molasses must have in order to possess 
the slight requisite suporsaturation. Samples of molasses 
obtained from five different massocuites by centrifuging, 
two at 45°, two at 44° and one at 43° C., were mixed 
with pure sugar crystals free from dust and kept at tho 
terajxsratures mentioned for 240 hours, the vessels being 
turned over at intervals, and the resulting mass centri¬ 
fuged. In the analysis of tho original and the treated 
molasses, the apjiarent solids determined by the pycnometer 
on the undiluted sample and the sugar determined by 
the Clerget method were used to calculate tho purity 
of the molasses. The maximum reduction in the purity 
after treatment was 1*47 and the minimum 0*73, but no 
connection was found between the crystallisation effect 
and the supersaturation coefficients. The treated molasses 
in one case contained 14*47% of water and 49*75 of sugar, 
one part of water thug holding 3*44 parts of sugar in 
solution. Since the corresponding figure for a solution of 
pure sugar at 45° G. is 2*48, the coefficient of supersatura¬ 
tion is 3*44-:-2*48=1*39. The other results obtained were, 
for 45° C., 1*32, for 44° C„ 1-37 and 1*39 and for 43° C., 
1*28.—L. J. de W. 

Sucrose; Melting point of -. B. Burne. Chem. News, 

1914, 110, 47. 

The melting point of sucrose is stated to be 185°—186° C., 
not 160° C. as given in the text-books.— A. 8. 

Starch and its transformations ; Some notes on the chemistry 

of -. W. A. Davis. J. Soc. Dyers and Col., 1914, 

80, 249—255. 

O’Sullivan's method of starch determination gave results 
10—15% too low in cases where proteins, tannins, etc., had 
to be removed, owing to dextrin being precipitated by the 
basic lead aoetate. Other methods also proved unsatisfac¬ 
tory, so a method was devised using taka-diastase (see 
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this J., 1914, 957). Hie reaction depends on the maltase 
in the ferment, which causes the decomposition of the 
maltose first formed into dextrose. The first part of the 
reaction is rapid, dextrin being usually absent after 6 
hours. This is due to the removal of the maltose as it 
is formed, and contrasts with the action of ordinary 
diastase which slows down when 80% of the starch has 
been converted. No such halt takes place in the 
case of taka-diastase, but there iB a halt in the final 
reaction—the conversion of maltose into dextrose. The 
author explains the conversion of maltose by maltase by 
the following reactions, assuming maltose to be glucose-a- 
gluoos’de: (1) /^gluooso-a-glucoside-va-glucosc-a-gluco- 
side, (2) fl-glucoBO-a-gluooeide-^2 mols. a-glucosc, (3) 
a-glucose-vequilibrium mixture of a - and p-glucosa show¬ 
ing fa]o=52*70. The disturbing influence of stages (1) and 
(3) explain why the reaction is not logarithmic. Whon 
these influences are not present the time law is that of a 
unimolocular reaction, as is the case in the conversion by 
acid.—J. B. 

Determination of mannitol. Smit. See XXIII. 


Patents. 

Evaporators ; Multiple -. (1 Fletcher and Co., Ltd., 

Derby, and F. I. Scard, London. Eng. Pat. 13,855, 
June 16, 1913. 

In the evaporation of certa ; n classes of sugar juices, when 
the vapours passing from the vapour space of one vessel 
to the calandria or tubular heating chamber of the next are 
acid, they are neutralised by injecting into them an 
atomised alkaline liquid.—W. H. 0. 

Sugar ; Process of making -. A. L. Mathews, Toledo, 

Ohio. U.S. Pat. 1,097,724, May 26,1914 ; date of appl., 
Juno 14, 1913. 

Sugar juice containing much glucose is made alkaline with 
lime at or below 50° C., carbonatated nearly to neutrality, 
freed from precipitate, carlxmatatod to neutrality, heated 
to a higher temperature, freiid from precipitate, and slightly 
acidified with sulphur dioxide.—L. E. 

Sugar ; Manufacture of cane -. J. S. do Haan, Klaten, 

Java. U.S. Pat. 1,101,071, Juno 23, 1914; date of 
appl., April 7, 1913. 

The raw juice is heated and then gradually treated with 
milk of lime and simultaneously carbonatated, the alka¬ 
linity being kept nearly constant and preferably between 
0 025 and 0 03% CaO.—L. E. 

Starch drying apparatus. L. P. Bauer. Pekin, Ill., Assignor 
to Corn Products Refining Co. U.S. Pat. 1,099,276, 
Juno 9, 1914 ; date of appl., Sept. 30, 1910. 

The starch is conveyed through a drying tunnel in a 
carrier divided into oompartments, the sides of which are 
perforated and form spaoes extending lengthwise of the 
carrier. Separate movable closures for the compartments 
permit discharge of the dried starch by gravity. Means are 
provided for circulating hot air through the tunnel and 
for feeding the wet starch into the compartments.—L. E. 

Sugars from cellulose ; Process of producing -. F. E. 

Gallagher, Troy, N.Y., and H. S. Mork, Allston, Mass., 
U.S.A. Eng. Pat. 14,939, June 28, 1913. Under Int. 
Conv., July 15, 1912. 

See U.S. Pat. 1,056,162 of 1913; this J., 1913,441.—T.F.B. 


Dissolving sugar or other substances ; Apparatus for -. 

Maschinenfabrik Grevenbroioh (vorm. Langen und 
Hundhausen), Grevenbroioh, Germany. Eng. Pat. 
26,357, Nov. 17,1913. Under Int Conv., Doc.27,1912. 

See Ger. Pat 266,335 of 1912 ; this J., 1914,14.—T. F. B. 
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Malt analysis; New [German] standards for -. G. 

Bode and A. Wlokka. Allgem. Zeits. Biorbrau. u. 

Malzfab., 1914, 42, 291-295. 

These standard 1 * have been adopted by the Verein 
Deatsoher Chomikor, to take effect from Sept. 1, 1914. 
Sampling to be dono oithor by a borer (Barth-Eckhartd’s 
reaommondod) or bv an automatic sampler (Grate's or 
Wlokka’s). Malt in bulk to be shovelled over and samples 
taken at different depths ; in the case of sacks, 10% of tho 
sacks to bo sampled. Samples to be protected against 
changes in moisture-content; the portion sent for analysis 
to be at least 400 grms. Largo foreign bodies may bo 
rojectod; small foreign cornB and dust to bo retained in 
the samplo. Tho standard sifting apparatus for grist and 
meal, made by Seak to tho specification of tho Pfungstadt 
brewery, is adopted and details for its ojteration arc 
proscribed. The millB are standardised with the help of 
this apparatus and a normal malt containing 4% of 
moisture and showing between 0-6 and 1% difference 
between tho extracts from grist and moal. The grist 
mill is to bo sot bo that the throe finest fractions on tho 
standard screens with this malt amount to 40 ± 1%. The 
fino mill must yiold 90 f 1% in tho threo finost fractions. 
For tho determination of moisture in grist, those fractions 
must amount to 60%. For trade analyses the moisture 
is to be determined in fine moal:—10 grms. of malt are 
ground and duplicate portions of 5 grms. dried for 3 hours 
in a standard oven above 100° C. For controlling the 
standard oven, samples of grist or meal from four malts 
of very different constitution, contained in drying bottles 
40 mm. in diam. and 25—30 mm. in height, are heated in 
the ovon for 3 hours. The duplicate results must agree 
within 0*1%. Further heating for one hour must not 
cause a loss exceeding 0-1%; if the difference is greater, 
tho tests must be repeated with the oven temperature l* 
higher, but in no case oxcoeding 108° C. Drying ovenB 
by Scholvien, Ulsch and V.L.B. have been approved; 
other Bystems are not permitted until approved. For 
trade analyses the extract is only determined in the fine 
meal, samples to be ground separately from those for 
moisture determination. Mashing beakers and stirrers 
to be of the same metal, not nickel-jilated. Propeller to 
revolve at an uniform speed of 80—100 revs, per min., 
with a clearance at sides and bottom of tho beaker, the 
latter being 1—2 mm.:—50 grms. of the entire-ground 
meal are mixed with 200 c.c. of water at 45° C., placed 
in tho bath at 45° C., stirred for 30 mins., then heated 
to 70° C. at the rate of 1° C. per min.; on reaohing 70° C., 
100 c.c. of water at 70° C. are added and the mash is 
stirred for one hour, cooled to the ordinary temperature 
in 10—15 mins, and made up to 450 grms. The whole 
mash is poured on to a C. S. and 8. No. 560 folded filter, 
32 om. diam., the first 100 c.o. of wort being returned. 
The dimensions of tho standard pyknometer of 50 c.c. 
capacity are specified. The density of the wort is deter* 
mined at 17-5° 0.; the results of duplicate mashings must 
not differ by more than 2 in the fourth deoimal place; 
values are calculated by Balling’s tables. The time of 
saccharification is determined in a separate maah, starting 10 
mins, after reaching 70° C., by spotting on a plaster of Paris 
plate with N /50 iodine solution, the test being repeated 
every 5 mins. If saccharification is not oomplete after 
1 hour, the mash is to be repeated at 75° C. The odour 
of the wort is to be estimated by Brand’s oolour solution, 
based on N /10 iodine, whioh must bo obtained fresh every 
year from the Munich station. Mechanical analysis and 
the determination of extract from grist are only to be 
performed by special request.—J. F. B. 

Yeast; Oxidation and reduction processes effected by dead 

- at the expense of water. W. PaUadin and E. 

Lowtaohinowskaja. Biochem. Zeits., 1914, 66, 129—139. 
It has been suggested that the first stsgos of anaerobic 
respiration and alooholic fermentation consist of a series 
of oxidation and reduction reactions at the expense of 
water. During the respiration, the hydrogen set free 
from the water is taken up by hydrogen*sooeptors {this 
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J., 1914, 328) and finally converted into water again, 
whilst in alcoholic fermentation (and in absence of oxygen 
•during anaerobic respiration), the hydrogen ultimately 
converts the primary decomposition products of the sugar 
into alcohol. Gluconic acid appears to bo one of the 
primary products of fermentation of glucose and it is 
found that the decomposition of potassium gluconate bv 
doad yeast (“ Hofanol ” or dried veast) is greatly accel¬ 
erated by addition of methylene blue (a hydrogen-acceptor), 
a much larger quantity of carbon dioxide being liberated. 
Potassiu m lactate is similarly affected. The decomposition 
of these compounds in presence of a hydrogon-acceptor 
appears to bo the first, successful attempt to transfoim 
fermentation into respiration artificially.—L. E. 


Yeast and the like ; Dryers for -. J. H. A. Wiesener, 

Hamburg, Germany. Eng. Pat. 25,392, Nov. 6,1913. 

A rotating horizontal drum is mounted over a trough, 
the interior of the drum and trough being heated dv 
steam-pipes. Yeast iB supplied from a hopper to the trough 
and, as it liquefies in the latter, a layer of definite thickness 
is curried round on the surface of the drum ; tho dry 
film is removed by means of a scraper before the drum 
has made a complete revolution.—W. P. S. 

Method of and apparatus for neutralising acid [ sulphite ] 
lyes. U.S. Pats. 1,098,501 and 1,098,562. See V. 


Invertase ; Inversion of sucrose by -. VIII. Improved 

method for /nrparing strong invertase solutions from top ■ 
or bottom yeast. ('. S. Hudson. .T. Amor. (’hem. Sno., 
1914, 38, 1566—1571. (See this J., 1910, 443.) 

A much more active preparation of veast invertase is 
obtained if tho yeast is autolysed in presoneo of toluene 
than if chloroform is used. Twelve kilos, of pressed 
bottom-fermentation beer yeast are kneaded with 12 litres 
of tap water and 750 •c.c. of toluono, loft, for 4—5 davs 
and filtered. Tho filtrate is clarified with normal lead 
acetate, freed from excess of lead with hydrogen sulphide, 
And dialysed in a collodion sac. The dialysed solution 
may l>o preserved with toluene at the ordinary temperature 
for a month without any loss of activity ; and it hydro! \ ses 
sucrose in the course of a night under usual analytical 
conditions. The invertase obtained from top yoast is less 
Active.—L. E. 


Invertase; Inversion of sucrose by -. IX. I* the 

reaction reversible'{ C. S. Hudson and H. S. Paine. 

J. Amer. Ohem. Soe., 1914, 36, 1571-1580. 

Contrary to the statements of other workers (cp. Kohl, 
this J., 1908, 824), yeast invertase hydrolyses sucrose 
completely, tho reaction being non-reversiblc. Further, j 
Osaka’s view that the hydrolysis of sucrose by hydrochlorio . 
acid may be reversible (this J., 1908, 1125) is net con¬ 
firmed.—L. E. 

Beer turbidity due to calcium fluoride. H. Will. Z. ges. 
Brauw., 1914, 37, 357—358. 

Thk turbidity was traced to the use of fluoride as anti¬ 
septic (in quantity equivalent to 0-001% HF); the boer j 
sediment consisted chiefly of calcium fluoride.—L. E. 

Determination of malt extract. Dreaper. See VI. 

Determination of mannitol. Smit. See XXIII. 

Patents. 

Brewing; Process of - -. H. Heuser, Chattanooga, 

Tenn. U.S. Pat. 1,099,746, June 9, 1914 ; date of 
appl., May 23, 1912. 

The wort is fermented and transferred to tho chip cask, 
being heated, during the transfer to about 40° F. (4-4° 0.). 

It is treated with “ kraeusen ” in tho chip cask and left 
to undergo secondary fermentation.—L. E. 

Mashes or uxrrts; Process for transferring atmospheric 

oxygen, bacteria , aromatic substances, etc., to -. 0. 

Scnulze. Ger. Pat. 274,777, Aug. 28, 1912. 

A mixture of hot water spray and air is led over the 
wort or mash in a closed vessel provided with an outlet pip 
and oondenser, whereby the steam is condensed on the 
aurfaoe of the wort or mash, and the air thus 
brought into intimate contact with the latter. Bacteria, 
Aromatic substances, etc., may be mixed with the air. 


XIXa.—FOODS. 

Caffeine in coffee ; Determination of -. G. Fendler and 

W. JStuber. Z. Gnters. Nahr. Genussm., 1914, 28, 
9—20. 

The methods of Lendrich and Nottbohm (this J., 1909, 
379) and Katz (this .J., 1902, 1300) though reliable and 
accurate, are tedious, and that of Keller (this ,J., 1897, 568) 

: is untrustworthy. Tho following modified, method is 
proposed, and results of determinations arc given to show 
: that accurate results may bo obtained. Ten grms. of 
the finely powdered coffee (passed through a sieve of 1 mm. 

! mesh) are shaken for 30 mins, with 10 grins, of 10% 
ammonia and 200 grins, of chloroform ; tho whole of the 
mixture is then poured on a large filter and 150 grms. of 
the filtrate are transferred to a wide-necked flask and 
! evaporated to dryness on a water-hath. The residue is 
, heated for 10 nmiH. with 80 c.c. of water, cooled, and 
20 c.c. of 1% potassium permanganate are added ; after 
! 30 mins, tho mixture is treated with a slight excess of 
! hydrogen peroxide solution (100 c.c. of 3% hydrogen 
peroxide plus 1 c.c. of glacial acetic acid), and then heated 
on a water-bath, further quantities of hydrogen peroxide 
being added if the pink coloration has not disappeared. 
After cooling, the mixture is filtered, the insoluble portion 
and tho filter washed with cold water, and tho filtrate 
measuring about 200 c.c., extracted four times with 
chloroform, using 50, 25, 25, and 25 c.c. of the latter. 
The chloroform extracts are evaporated in a weighed 
flask, the residue is dried for 30 mins, at 100° 0., and 
weighed. -W. P. S. 

Cocoa; Examination of stabilised -. L. Reutter. 

Schweiz. Apoth.-Zoit., 1914, 52, 308—312, 322—325, 
335—339. Chem. Zeutr., 1914, 2, 169—170. 

The fermentation process to whioh caoao beanB are 
subjected for the purjioso of facilitating the separation 
of tho nibs from tne pulp produces considerable change 
in the composition of the mbs, and recently it has been 
replaced by treatment with a 1% solution of sodium 
carbonate for 10 mins, at 45° C., whereby the beans are 
“ stabilised ” and sterilised. Cocoa prepared in this 
way is perfectly stable, and contains no pro-formed sugar. 
Theobromine is not present in the free state, but is formed, 
together with sugar and tannin by hydrolysis. (See also 
this J., 1913, 709.)—A. S. 

Patents. 

Inorganic enzymes and their application for baking purposes, 
L. Weil, Sfcrasaburg, Germany. Eng. Pat. 12,060, 
May 30, 1913. Under Int. Conv., June 3,1912. 

A preparation consisting of colloidal manganese, 1, 
oalcium glycerophosphate, 5, magnesium lac to phosphate, 
0-8, colloidal silicic acid, 0-03, and potassium hydroxide, 
0*02 pm., in 1 litre of 05% sugar solution is obtained by 
dissolving these constituents separately in a small quantity 
of water, adding sugar syrup, mixing the solutions, and 
diluting the mixture with the concentrated sugar solution. 
One kilo, of this preparation is added to the water used 
in making dough from 100 kilos, of flour, in order to increase 
the enzymic activity of the latter.—W. P. 8. 
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Extracts rich in enzymes and nitrogenous matters for use 
in baking , for medicinal and other purposes ; Process 

of manufacturing highly active -. M. Hamburg, 

Bishop's Stortford, Herts. Eng. Pat. 13,028, June 16, 
1913. 

Extracts rich in enzymes and nitrogenous substances are 
obtained by subjecting malted cereals mixed with wheat 
germ, wheat bran, and malt culms to successive mashing 
processes at temperatures ranging from 130° F. (55° C.) 
to 150° F. (65° C.), mixing the liquors and concentrating 
the same under reduced pressure. Modifications of the 
process are described.—W. P. 8. 

Flour and the. like ; Treatment of -. B. I. Levin, Man¬ 

chester. Eng. Pat. 12,917, Juno 4, 1913. 

Flour admixed with solid “ improvers ” is treated with 
a quantity of water, in the form of a fine spray, sufficient 
to enable the full effects of the “ improvers ” to be 
obtained.—W. P. 8. 

Flour treatment. B. I. Levin, Manchester. Eng. Pat. 
13,696, June 13, 1913. 

Fi-our is sprayed with liquids obtained by the electrolysis 
of solutions of such substances as phosphoric acid, acid 
phosphates, chlorates, or ammonium salts, etc.—W. P. S. 

Flour; Apparatus for treating —-—. J. A. Wesener, 
Chicago, 111. TJ.S. Pat. 1,099,225, June 9, 1914 ; dato 
of appl., March 6, 1913. 

In an apparatus for ageing and bleaching flour, means are 
provided for subjecting the latter to a current of air 
charged with a suitable gas, the latter being stored in a 
liquid form in containers.—W. P. S. 

Shortening-composition [for four]; Dry -. A. W. 

Estabrook and H. E. Weavor, Kansas City, Assignors 
to The Larabee Flour Mills Co., Hutchinson, Kans, 
U.S. Pat. 1,101,015, June 23, 1914; date of appl 
Juno 14, 1913. 

Flour containing an added powdered stearate is mixed 
with an acid salt; the latter decomposes the stearate 
and the liberated fatty acid acts as a “ shortening ” agent. 

—W. P. S. 


Food for cattle and other animals; Manufacture of -. 

J. J. Eastick and J. .1. A. do Whalley, London. Eng. 
Pat. 14,607, Juno 24, 1913. 

Peat moss, containing about 30% of moisture, is treated 
in an autoclave with 3-5% of its weight of gaseous sulphur 
dioxide, and then heated for about 30 mins, by the intro¬ 
duction of steam under a pressure of 100 lb. per sq. in. 

-W. P. 8. 

Food from whole grain ; Process for the. manufacture of an 

easily digestible -. C. Mautcrer, Karlsruhe i.B., 

Germany. Eng. Pat. 18,837, Aug. 19, 1913. 

Cereal grains from which the husk haB been removed are 
steeped in water, then heated to about 100° C., dried, and 
coated with a glazing composition Buch as sugar or choco¬ 
late, etc. ; sufficient of the latter may be employed to form 
the grains into a mass. The glazing composition may also 
contain ground nuts, fruits, diastase, iron saccharate, 
haemoglobin, etc.—W. P. S. 

Beverages and the like; Manufacturing a powdered extract 

for use in the preparation of -. J. L. Kellogg, Battle 

Creek, Mich. U.S. Pat. 1,097,720, May 26, 1914; 
date of appl., Jan. 28, 1914. 

Barley malt, 1, and a suitable starchy material, 2 parts, 
are mixed with water to form a paste which is heated to 


170® F. (77° C.) until the starch is converted ; the mixture 
is then further heated for 5 hours under a pressure of 
about 40 lb. per sq. in., and mixed with bran, malt germs, 
and roasted ground rye. This mixture is dried, roasted, 
extracted with water, and the extract is evaporated under 
reduced pressure and ground to a powder.—W. P. 8. 

Beverage extract. W. H. Post, Assignor to Postum Cereal 
Co., Battle Creek, Mich. U.S. Pat. 1,098,683, June 2, 
1914 ; dato of appl., Feb. 7, 1913. 

The extractive matters of sweet potatoes are mixed with 
molasBos and the mixture is roasted to caramelise the 
sugar. —W. P. S. 

Fermenled-milk product and process of *'making the same. 
A. H. Thoumaian, Baltimore, Md. U.S. Pat. 1,101,044, 
June 23, 1914 ; date of appl., May 17, 1913. 

A mixture of egg albumin, milk, and cream is submitted to 
the action of a culture of lactic acid bacillus and Bulgaricvs 
bacillus.— W. P. S. 

Food substances ; Process of preserving -. W. H. Allen, 

Detroit, Mich. U.S. Pat. 1,098,006, May 26, 1914; 
dato of appl., Aug. 11, 1913. 

A sufficient quantity of hydrochloric acid is added to a 
vegetable pulp (tomato pulp) to render the latter sterile 
and the acid is then neutralised by the addition of sodium 
carbonate.—W. P. S. 


Eggs; Method of desiccating -. T. Hara, San Fran¬ 

cisco, Cal. U.S. Pat. 1,100,973, June 23, 1914; date 
of appl., Juno 23, 1913. 

Yolks and whites of eggs are beaten up separately, then 
mixed and dried in thin layers on metallic plates heated 
to about 110°F. (43" C.), the drying operation being 
carried out in a dark room the air in which is dried ana 
heated to about 105° F. (40° (\).—W. P. S. 


XIXf.-WATER PURIFICATION ; 
SANITATION. 

Hardness of waters ; Determination of - by the methods 

of Wartha- Pfeifer and Blacker. II. Blocker's method. 
J. Zink and F. Hollandt. Z. angew. Chem., 1914, 27, 
437—440. (See this J., 1914, 564.) 

In Blachor’s method the water is neutralised, the carbonic 
acid blown off with air, and the water then titrated with 
potassium palmitate solution, in presence of dimethylamino- 
azobenzeno, with shaking, until a distinct red colour is 
I produced. The authors find that it is better to use methyl- 
orange as indicator and to boil off the carbonic acid, but 
that for the total hardness, both these precautions are 
unnecessary and the water may be titrated directly in 
presence of phenolphthalein. They recommend that the 
process be carried out on 100 c.c. of the water, which, after 
addition of a drop of dimethylaminoazobenzonc, is titrated 
with N /10 hydrochloric acid until a reddish violet colour 
is formed; the liquid is then boiled for 10 mins., cooled, 
and after addition of phenolphthalein, is titrated with 
N /10 cauBtic soda until faintly red, and then with N /10 
acid until pure yellow again. The titration with potas¬ 
sium palmitate is next carried out, with shaking, until a 
permanent red colour is produced. The palmitate is 
standardised against lime water or a salt of any of the 
alkaline-earth metals. The method gave in a series of 
tests 87-5% of results with a less difference than 0-6 
degrees German from a quantitative analysis. Humus 
does not affect tho results, but iron and manganese raise 
them owing to formation of metallic soaps ; on the other 
hand, iron salts, being precipitated at the neutral point, 

D 
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may carry down calcium and magnesium salts and in this 
way lowor the results. Instead of the palmitate a 
myristin soap solution is suitable. The method may be 
used for the determination of the sulphates in waters by 
precipitating with barium chloride after boiling and before 
titrating with the palmitate solution, the removal of the 
barium sulphate being unnecessary. It is concluded that 
Blacher’s method is superior to the usual titration method 
in simplicity of execution and accuracy of results. 

—J. H. J. 


Protein-ammonia [<■!)., in drinking water]; Determination 

of -. L. W. Winkler. Z. angew. Chora., 1914, 27, 

440. 

The method, which is specially designed for drinking 
waters, consists in adding potassium persulphate to the 
acid mixture, heating, and estimating the ammonia 
without distillation. 100 c.c. of the water arc acidified 
with one drop of concentrated sulphuric acid and 0 05 grm. 
of pure powdered potassium persulphate added. The 
flask is heated in the steam bath for J hour, then cooled, 
and 6 c.c. of a mixture of equal vols. of Ncsslcr's reagent 
and a solution of Rochelle salt added. A second test is 
prepared in the same manner, without heating, with the 
final addition of standard ammonium chloride solution 
to equal the colour of the first test. It was found that all 
pure natural waters contain no protom-ammonia, the 
limit which a drinking water should not exceed being 01 
mgrm. per litre.—J. II. .1. 

Hypochlorite of lime treatment of a municipal water supply 

and a study of certain resistant bacteria. S. J. Thomas. 

,1. Ind. Eng. Ohem., 1914, 6, 548—552. 

Experiments carried out in connection with the treatment 
of the water supply of Bethlehem, Pa., U.S.A., by means 
of bleaching powder showed that the non-pathogenic 
organisms, Bar,, subtilis. Micrococci agilis, Pact, acrophilum, 
and Bar. subcuticularis are capable of resisting the action 
of bleaching powder at a concentration of 2 parts ]wr 
million.—A. S. 


280°—427° C.), the fats, etc., are separated from the distil¬ 
late, and the residue redistilled at 1000’ to 1200° F. (538°— 
649° C.). The final residue, containing lime, animal oharooal 
and phosphoric acid, is used for precipitating more 
sewage, until eventually a residue rioh in phosphoric aoid 
and suitable for use as a fertiliser is obtained.—C. A. M. 

Town refuse ; Apparatus for burning -. I. R. Glaskin, 

London. Eng. Pat. 17,420, July 29, 1913. 

A preliminary combustion of the refuse is effected in a 
cylindrical chamber forming a continuation of the inlet 
shoot at the top of a vertical cupola furnace, and the 
combustion is completed in the chamber below by the aid 
of tangential blasts of hot air under pressure. The slag is 
cooled by water-jackets, and the heat from the products 
of combustion is utilised.—0. A. M. 

Garbage ; Method for disposing of ——. A. H. Woollacott 
and L. II. Saxton, Los Angeles, Cal. U.S. Pat. 1,099,330, 
Juno 9, 1914 ; date of appl., Feb. 10, 1913. 

The garbage is ground to form a slurry which is stored and 
stirred in closed tanks and subsequently lifted and dropped 
through an incinerating flame.—W. P. S. 

Garbage ; Art of utilising -. J. M. W. Kitchen, East 

Orange, N.J. U.S. Pat. 1,101,129, June 23. 1914; 
date of appl., Oct. 11, 1912. 

The garbage is finely divided, deprived of excess of 
moisture, and then spread in a thin layer on a travelling 
conveyor where it is subjected to the action of a current 
of hot air of progressively increasing temperature, the 
vapours given off by the garbage being conducted to the 
furnace supplying the heated air. —W. P. S. 

Water; Apparatus for producing distilled -. B. 

Bleicken, Gross-Borstel, Germany. U.S. Pat. 1,102,131, 
June 30, 1914. Bate of appl., Jan. 19,1914. 

See Fr. Pat. 466,162 of 1913 ; this J., 1914,663.—T. F. B. 


Chlorine \in water]; Effect of ferric salts and nitrites on 

the. ortho-tolidinr. and starch-iodide tests far free -. 

J. W. Ellms and S. J. Hauser. J. Ind. Eng. Chem., 
1914, 6, 553—554. 

Under suitable conditions colour changes are produced 
in solutions of o-tolidino not only by chlorine (this J., 1913, 
1125) but by all oxidising agents. Ferric salts and nitrites 
arc the only oxidising agents likely to bo met with in 
natural waters and these most be present in quantity 
equivalent to 0-9—1 part Fe or nitritc-N per million in 
order to produce a colour. Moreover they oan readily 
be detected by qualitative tosts. The starch-iodide 
method is affocted by ferric salts and nitrites in a Bimilar 
manner.—A. S. 


Patents. 

Water , Apparatus for the. electrical purification of—. 
H. B. Hartmann, Assignor to G. A. Dunning, Phila¬ 
delphia, Pa. U-S. Pat. 1,101,278, Juno 23, 1914; date 
of appl., Aug. 11, 1911. 

The discharge pipe from an electrode chamber is provided 
with a gas pocket and the flow of water from this pocket 
controls the supply of current to the electrodes; an 
electro magnetic valve regulates the flow of water 
through the electrode ohambor towards the gas pocket, 
the valve being held open while the current is supplied 
to the eleotrodes.—W. P. S. 


Sewage and like organic, refuse ; Process for the treatment 

of -. J. C. Butterfield, London. Eng. Pat. 5921, 

Mar. 10,1913. 


Sewage, eto., it heated with petroleum (0-5 to 4-0%) 
in a closed retort at a low temperature (600°—800 F., 


Passer machines for disinfecting, washing, starching, dyeing, 
etc. Eng. Pat. 21,979. Bee VI. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OHS. 


Cinchona trees grown in Madagascar ; Value of the -. 

E. Perrot and C. A. Huber. Bull. Sci. Pharmacol., 1914, 
21, 257—263. Chem. Zcntr., 1914, 2, 149. 


The result* of the examination of barks from cinchona trees 
cultivated sinoo 1900 from seeds and plants obtained from 
Java, are shown in the following tablo :— 



Bark 

Bark from roots. 


from 

stem. 


2 ! 

3 

Total alkaloid. 

Anhydrous quinine . 

Cinchonidine . 

Cinchonine . 1 

Amorphous alkaloids . 

Tannina . 

Water . 

o' >y 0 

3 64 10°18 

1 03 0 113 

0-58 4-57 

0-25 3 05 

000 3 15 

23-34 36-68 

8-1 7-5 

1 

% 

10-25 
2-67 
4-79 
1,41 
1-48 
. 36-76 
' 6-0 

% 

9-75 

1*26 

123 

4-4 

2-6 

19-6 

8-8 

Yield of basic quinine sulphate 
Leeuwenhoek’s reaction — 

2-33 

Very 

weak. 

0-152 3-50 1 59 

Strongly positive. 
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A sample of bark from branches and two samples of 
mixed bark from stems and branches contained resi>ecti vely: 
total alkaloids, 1-77, 2-64, 1-66 ; tannins, 14-74, 10-78, 
13*9 ; and water, 9-7, 9-15, 8-35%.—A. S. 


3 vols. or more. It resomblod “ heavy ” vetiver oil as 
distilled in Euro|» rathor than “light” Reunion oil. 
Its value is uncertain, and the demand is fully met by 
existing supplies.—R. G. P. 


Organic bases ; Displacement-curves of some -. Appli¬ 

cation to the determination of some alkaloids. K. Goubau. 

Bull. Acad. roy. Belg., Classe dcs sci., 1914, 03—90. 

Chem. Zentr., 1914, 2, 172. 

The displacement curve of a base is defined as the curve 
representing the ohangc of electrical conductivity of a 
solution of a salt of the base on addition of increasing 
quantities of a second baBc capable, of completely displacing 
the first base from its salt. In applying the method a 
known excess of hydrochloric acid is addrd to a known 
quantity of the base, the solution is diluted with water or 
alcohol, if necessary, its electrical conductivity determined 
at a definite temperature, then N/l or AT/10 sodium 
hydroxide added in 0-1 c.c. portions and the alteration of 
conductivity observed. The curvo obtained consists of 
three portions, the first representing the neutralisation of 
the excess of acid, the second being the displacement-curve 
proper and the third representing the increase of conduc¬ 
tivity due to excess of sodium hydroxide. The form of the 
displacement-curve varies according to the character of the 
base, and the method may be applied to the determination 
of small quantities of alkaloids. Experiments in this 
direction were made with cocaine, homatropine, atropine, 
coniine, nicotine, aconitine, pilocarpine, morphine, codeine, 
quinine, quinidine, cinohonidine, cinchonine, strychnine, 
and brucine.—A. S. 


Oentiopicrin and gentianose in the fresh roots of purple 
gentian. M. Bridel. J. Pharm. Chim., 1914.10, 62—00. 

About 1-3% of gentiopicrin and 0-4% of gentianose were 
obtained in crystalline form from the fresh roots of 
Gentiana purpurea, L. — F. Shdn. 

Lemon-grass oil from India. Bull. Imp. Inst., 1914, 12, 
222—225. 

Cochin lemon-grass oil sold in the United Kingdom has 
recently begun to show signs of insolubility in 70 and 
80% alcohol (see this J., 1913, 300, 623). Of 5 samples 
of commercial Cochin oil three (Nos. 3, 4 and 5) wore 
insoluble in 5 vols. of 70% alcohol, the other two (Nos. 1 
and 2) dissolved to a clear solution in 2 vols. and 1 75 vols. 
respectively. Three of the oils gave the following figures :— 



No. 1. | 

No. 2. 

No. 3. 

Sp. nr. at 15° C. 

0-1101 

0-917 

0-908 

Rotation a. u . 

—5® 35' 

— 1 

about —2° 


(at, 21") 


(at 19°) 

Aldehydes (by bisulphite) % 

68-5 

77 

73 


Two varieties of grass—the “ red- ” and “ white- ” 
stemmed—are distilled in North and Central Travancore. 
Oil from the white-stemmed variety more closely resem¬ 
bled oitronolla than lemon-grass oil. The oil from red- 
stemmed grass had the sp. gr. at 15° C., 0-925, and con¬ 
tained aldehydes, 71-5%. It was not soluble in 5 vols. 
of 70% alconol to a clear solution, but was soluble in 
0-8 vol. or more of 80% aloohol, and gave a somewhat 
turbid solution with 5 vols. The oil was separated by 
fcteam distillation into a readily volatile portion, 65%, 
and a residual viscous oil, 35%; the readily volatile oil 
was Boluble in 2-4 vols. of 70% alcohol, the residual oil 
was insoluble in 12 vols. The insolubility of some Cochin 
oils may therefore be due to distillation being carried too 
far.—R. G. P. 

Vetiver oil from Fiji. Bull Imp. Inst., 1914,12, 225—227. 
The oil was viscous and yellowish-brown and had the 
sp. gr. at 15° 0., 1-018 ; and saponif. value, 47. It was 
soluble in 1$ vols. of 80% alcohol, becoming turbid with 


Ylang-ylang oils from the Seychelles and Mauritius. 

Bull. Imp. Inst., 1914, 12, 228—232. 

Two Bamnles from the Seychelles and one from Mauritius 
gave the following results :— 


SoycliellrH. 



1 . 


2. after 

Mauritius. 



i 

Icecpintf 
for 3 yrs. 


Sp. nr. at 15’ C. 

0-9507 

0-0200 

0-0250 

0-9883 

Rotation, a„ .. 

—28’ 5' 

—30“ 

— 28“ 36' 

—30* 


at 20’ 

at 21® 

ut 24° 

at 20° 

Arid value .... 

3-3 

4-2 

2-6 

7 

Ester value 

126 0 

42 2 

53-5 

173 

Saponif. value 
Saponif. value 

129 3 

46 4 

56 1 

180 

after acetylation 
Solubility in 90% 

181 

~ 

— 

211 

uleohol .... 

Clear 

Soluble 

Soluble 

Cleur 


with less 

in 1 vol., 

In i vol., 
turbid 

with 0-1 


than 0-8 

turbid 

to 2-5 


vol , 

with 

with 

vols., 


turbid 

more 

1 vol. or 

turbid 


with () 8 


more 

with 


or more 



more 


Sample 1 from the Seychelles closely resembled first-grade 
Manila oil in chemical character although the odour was 
somewhat pungent. The Mauritius sample would probably 
only fetch 3s.—4s. per oz., over-production having ren¬ 
dered the sale of all but high-grade oil unremuncrative. 

—R. G. P. 

Clove oil from Mauritius. Bull. Imp. Inst., 1914, 12, 
232—233. 

Trial distillations in Mauritius gave yields of only 11-5 
and 10-2% of oil respectively against the 15 to 18% 
usually obtained in Europe ; the low yield may bo due to 
high moisture content. Two samples of oil had Bp. gr. 
at 15° 1-001 and 1-007 ; and rotation, aj, at 22°——10' 

and —5'. They contained eugenol 89 and 95% and were 
soluble in 1-5 vols. or more and in 1-25 vols. or more 
resTMictively of 70% alcohol. Though inferior in colour 
ana aroma to oil distilled in United Kingdom, the oils were 
of good quality and would meet with ready sale.—R. G. P. 

Clove leaf oils from Mauritius. Bull. Imp. Inst., 1914, 
12, 233—235. 

Three samples had sp. gr. from 1-059 to 1-002 and con¬ 
tained 90 to 91% of eugenol. The oils were of dark 
colour but would be saleable at about 3s. 9d. per lb. as a 
source of eugenol for the manufacture of vanillin. In 
Mauritius only 1-62% yield of oil waB obtained from 
clove leaves; leaves from the Seychelles distilled at the 
Imperial Institute yielded 4-5%.—R. G. P. 

Sandal wood oil from Mauritius. Bull. Imp. Inst., 1914, 
12, 235—237. 

Three samples of oil distilled from the heartwood (1 and 2) 
and sapwood (3) of Santalum album gave the following 
results :— 



1. 

2. 

3. 

Sp. nr. at 15° 0. 

0-9788 

0-9804 

0-9814 

Rotation, a p at 20° C. 

—21’ 19' 

—20® 19' 

—20® 88 

Acid value . 

1-4 

1-7 

22 

Saponif. value . 

Saponif. value after acetyl- 

4-7 

3-9 

2-8 

atlon . 

Santalol % calrat. horn 

190-7 

203-3 

2030 

saponif. value after acetyl¬ 
ation . 

93-1 

950 

J 94-9 
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All three oils wore soluble in 5$ vols. or more of 70% 
alcohol at 15° 0. They contained a satisfactory amount 
of Bantalol but were somewhat dark-coloured. They 
would probably sell readily at about 20s. to 21s. per lb. 
in London.—R. G. P. 


Essential oils; Constituents of -. Action of high 

temperatures on the sesquiterpenes . formation of terpinene ; 
artificial preparation of the blue compound found in 
many essential oils. F. W. Semmler and W. Jftku- 
bowicz. Bor., 1914, 47, 2252—2259. 

Tub condensation of such substances as isoprene, terpenes, 
and sesqu iter pones can bo effected by heating m sealed 
tubes to about 275° C. (this .1., 1914, 765), whilst at 330° C. 
the converse reaction takes place. Heating to the latter 
temperature resolves p-gurjunene into a terpinene, 
C l0 H„, and diterpenos. o-Gurjunene similarly yields a 
hydrocarbon, C 10 I1 14 , a diterpene, and a blue compound 
which boils between 140° and 180° C. at 11 mm. and is 
decolorised by distillation over sodium. Cedreno and 
caryophyllone yield hydrocarbons, C 10 H, # . Cadi none on 
the other hand yields a small proportion of a monocyclic 
sesquiterpene, whilst the greater portion remains un¬ 
changed. —F. iSlIDN. 


Borneol in the presence of metals and metallic oxides ; 
Catalysis of ——. J. Aloy and V. Brustier. J. Pharm. 
Chim., 1914, 10, 49—51. 

Bornkol was heated in a tube partly filled with finely 
divided copper in such a manner that tho vapours passed 
over tho metal. At about 300° C., dehydrogenation took 
lace with tho formation of camphor, the transformation 
eing complete when tho vapour was passed slowly. 
Higher or lower temperatures led to diminished yields. 
With nickel at 350° C., also, camphor was formed, whilst 
a small yield was obtainod with iron. Using thorium oxide 
as catalyst at 350° C. a mixture of ter pone hydrocarbons ! 
containing pinene was obtainod.—F. Shdn. i 


Patents. 

Dihalogen paraffin *; Manufacture of -. F. E. Matthews 

and H. J. W. Bliss, London. Eng. Pat. 15,048, June 30, 
1913. 

A mixture containing olofine hydrocarbons and saturated 
hydrocarbons is fractionated so that the olefine hydro¬ 
carbons in each fraction are chiefly Buch as have the same 
number of carbon atoms in the moleoulo, and tho fractions 
are treated with only sufficient halogen to offoct the satur¬ 
ation of the unsaturated hydrocarbons, when the dihalides 
can lx* separated by fractional distillation.—F. Shdn. 


Butadiene and homologues thereof; Manufacture of -. 

W. H. Perkin, Manchester, and F. E. Matthews, London. 
Eng. Pat. 15,049, June 30, 1913. 

Butadiene or its homologues are obtained by subjecting 
olefines to tho aotion of oxidising substances or substances 
which oombino with hydrogen at elevated temperatures, 
with or without tho use of catalysts.—F. Shdn. 


Mononitro- and dinitroaminobenzene-arsinic acids or substi¬ 
tution derivatives thereof substituted in the amino-group ; 

Manufacture of -. C. F. Boehringer und Sohne, 

Mannheim-Waldhof, Germany. Eng. Pat. 29,540, 
Dec. 22, 1913. Under Int. Conv., Dec. 24, 1912. 

Compounds are formed by the interaction of ammonia or 
ammonia derivatives and 4-ohloro-3-nitrobenzene-1-artinic 
acid or 4-ohloro-3.fl-dinitrobenzene-l-arsinic acid. The 
oompounds obtained from 4-chloro-3-nitrobenzene-l- 
arainic acid can be further nitrated.— F. Shdn. 


Therapeutic agents [derivatives of aurothiosulphuric acid] 
in the treatment of tuberculosis and syphilis; Process of 

manufacturing new compounds suitable as -. Farb- 

werke vorm. MoiHter, Lucius, und Briining, Hochst on 
Maine, Germany. Eng. Pat. 1869, Jan. 23, 1914. 
Under Int. Conv., Jan. 31,1913. 

Aurothiosulphates of organic bases are obtained by 
allowing the latter or their salts to interact with auro¬ 
thiosulphuric acid or its salts. The ethylenediamine com¬ 
pound is a white crystalline powder, easily soluble in water 
but soluble with difficulty in alcohol.—F. Shdn. 


Esters of the terpene series ; Process for preparing thera¬ 
peutically-active -. Kalle und Co. A.-G. Ger. Pat. 

273,850, Oct. 8, 1912. 

Bromo-derivatives of alkyl- or aryl acetic acids of the 
general formula, RR'CBr.COOH, where R and It' 
represent an alkyl or aryl residue, arc condensed in the 
usual manner with terpene alcohols. Tho resulting esters 
possess soporific proj>ertios resembling those of tho hromo- 
dialkylacetamides.—T. F. B. 


j AcetyUalicylic acid; Process for preparing a compound 

l urea salt | of -. Dr. Schiitz und Co. Ger. Pat. 

274,046, April 10, 1913. 

Eyui molecular quantities of acotylsalicylie acid and urea 
are dissolved in high per cent, alcohol or other suitable 
solvent at 60“ C., and the combined solutions are evaporated 
at as low a temperature as possible, preferably in a 
vacuum. Tho product consists of pure urea aeetyl- 
salicylate, uneontaminatod with the salieylato ; it may be 
used in medicine on account of its antirheumatie, analgesic, 
| and antiuratic properties.—T. F. II. 


a-Bromo-isovolerylurea ; Process for preparing a compound 

[acdylsalicylute] of -. Knoll und Co. Ger. Pat. 

274,349, Aug. 2, 1912. 

Molecular proportions of acotylsalieylic acid and «i- 
bromo-isovalerylurca are made to roact by melting them 
together, with or without addition of a solvent. The 
product exhibits tho sedative properties of the urea 
compound together with all tho characterisf ies of salicylic 
acid compounds, but without the sudorific effects asso¬ 
ciated with acetylsalicylic acid.—T. F. B. 


(i-Bromoisovalerylurca ; Process for preparing -. Knoll 

und Co. Gor. Pat. 275,200, July 27, 1912. 

An a-bromo-isovaleryl halide is converted into the cyanate 
by treatment with a metallic cyanatc in presence of an 
indifferent diluent, and the cyanato is treated with 
ammonia to produce a-bromo-isovalorylurea. A general 
process has beon worked out for the preparation of acyl 
cyanatos by treating aoyl halides with metallic cyanates 
in presence of a diluont; when silver or mercury cyanate 
(the latter prepared from mercurous nitrato and potassium 
cyanate) are used, the acyl cyanates are nearly always 
obtained in quantitative yield.—T. F. B. 


C-Allyl-o-hydroxybenzoic acids; Process for preparing 

derivatives of -. Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 274,047, May 23, 1913. 

C-Allyl-o-hydroxybenzoic acids are treated with 
acylating agents, and the acyl derivatives arc converted 
into salts. The products possess antipyretic, antineuralgio, 
and antirheumatic properties; in this respoct thoy are 
more active than tno corresponding acylsalicylic acids. 
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Alkyloxyaryl-, dialkyhxyaryU, and alkylenedioxyaryl-amino- 
propanes or their H-monoalkyl derivatives; Process for 

preparing -. E. Merok. Gar. Pot. 274,360, Deo. 24, 

1912. 

L'nbatlhated propylene compounds of the general 
formula, R.CH,.OH : CH, or R.CH : CH.CH, (where R is 
alkoxyaryl, dialkoxyaryl, or alkylenedioxyaryl) are 
treated with hydrogen halides, and the produots are 
treated with ammonia or a primary aromatic amine. In 
the treatment with hydrogen halide, the halogen atom 
attaohoB itself to the unaaturated carbon whioh is nearest 
to tho benzene nucleus.—T. F. B. 


Trichloroethylene from acetylene tetrachloride; Process for 

preparing -. Chem. Fobr. Bucfcau. Ger. Pat. 

274,782, Dec. 26,1912. 

Acet ylene tetrachloride can be converted into trichloro¬ 
ethylene without the formation of hexachlorobonzene, by 
passing its vapour over a catalyst in presence of thorium 
■oxide at a temperature not excooding 390° C.—T. F. B. 


Cyclohexane and its homologu.es ; Process for purifying -. 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 274,020, 
May 18, 1913. 

The impuritios aro removed from crude cyclohexane and 
its homologues by treatment with liquid sulphur dioxide 
or with solutions of sulphurous acid. Pure cyclohexano 
constitutes the upper layer, whilst tho impurities (un¬ 
saturated hydrocarbons, etc.) pass into the sulphur dioxide 
layer and can easily be separated from it.—T. F. B. 


Saponin ; Process for prejnrivg primary decomposition 

products of •-. F. Hoffmann-I,a llncho und Co. 

Ger. Pat. 276,048, Oct. 19,1913. Addition to Ger. Pat. 
207,816 (see this J., 1914, 220). 

Saponin is treatod with hydrogen peroxide solutions at 
temperatures below 100° C. This procoss has the advan¬ 
tage that the liquid remains colourless, and the products, 
which required ten to fifteen days to prepare according 
to'the principal patent, can by this means be obtainod 
in°a single day.—T. F. B. 


Acetic'acid and alcohol from coal, lignite, etc.; Process for 

producing -. J. Behrens. Ger. Pat. 276,049, Feb. 

2), 1913. 

The ethylenic compounds isolated from distillation-gases 
are’mixed with carbon dioxide and heated to about 400° C., 
and the aldehyde thus produoed is oxidised or reduced. 
Yields of about 20 grms. of alcohol or 26 grins, of acetic 
acid were obtained from the othylenic compounds extracted 
’from 1000 litres of illuminating gas by means of sulphuric 
acid. About 76% of the ethylenes is converted into 
aldehyde by this process.—T. F. B. 


Hexamethylenetetramine-methyl borate.; Process for pre¬ 
paring -. K. H. Schmitz. Ger. Pat. 276,092, 

Aug. 23, 1913. Addition'to Ger. Pat. 266,788 (see this 
J., 1914, 43). 

Hexametbxlehxtetkahine is heated with borio acid or 
methyl borate with or without addition of formaldehyde 
or a mixture of ammonia solution with formaldehyde or 
its polymerides ; the same product is obtained by boiling 
an aqueous solution of hexamethylenetetramine borate 
for a long time. The resulting methyl borate has the 
composition, C,Hi t N i .CH,OH.6HBO ) |, and is much more 
stable than hexamethylenetetramine borate. It is 
applicable to medicine. (See also Ger. Fata. 269,746 
-and 270,486; this J., 1914, 376, 439.)—T. F. B. 


6-Chloro-l-meihyl-3-hydroxybem*nt-i-carboxylic arid ; Pro¬ 
cess for preparing - J. D. Riedel A.-G. Ger. 

Pat. 276,093, Maroh 20,1913. 

-Chloro-ui-orbsol.sodium (ONa ; CH,: Cl-»3 :1 s 6) is 
eated to a high temperature under pressure, in presenoe 
of carbon dioxide, preferably at 160°—180° 0. An almost 
quantitative yield of 6-chloro-l-methyl-3-hydroxybenxene- 
4-oarboxylio aoid is obtained. In contrast with p- 
chlorophenol-f>*carboxy!ic acid, whioh has not been found 
to possess therapeutic value, tho new compound has 
powerful antiseptic properties.—T. F. B. 

Anhydrides of monobasic carboxylic acids; Process for 
the manufacture of—. E. C. R. Marks, London. 
From Naamlooze Vonnootschap Fattriek van Cbemisohe 
Produkton, Schiedam, Holland. Eng. Pat. 12,042, 
May 23, 1913. 

See Ft. Pat. 461,640 of 1913 ; this J., 1914,219.—T. F. B. 


Para-nitrophenylureas ; Manufacture of -. Farbworke 

vorm. Meistor, Lucius, und Brttning, Hochst on Maino, 
Germany. Eng. Pat. 17,123, July 25, 1913. Under 
Int. Conv., July 25, 1912. 

See Addition of July 11,1913, to Fr. Pat. 459,886 of 1913; 
this J„ 1914, 219.—T. F. B. 


Salts of acetylsalicylic acid ; Process for preparing -. 

O. Gerngross, Griinewald, and H. Ksat, Charlottenburg, 
Germany. Eng. Pat. 24,849, Oot, 31, 1913. Under 
Int. Conv., Oot. 31, 1912. 

See Fr. Put. 464,081 of 1913; this J., 1914,439.—T. F. B. 


Chlorine, derivatives of the amyl series ; Producing -. 

F. Webel, Mannheim, Assignor to Badisohe Anilm und 
Soda Fabrik, Ludwigshafon on Rhine, Germany. U.S. 
Pat. 1,098,858, June 2, 1914. Date of appl., Feb. 27, 

1913. 

See Eng. Pat. 19,764 of 1912; this J., 1913,660.—T. F. B. 


Isoprene; Producing -. F. Webel, Mannheim, 

Assignor to Badisohe Anilin und Soda Fabrik, Ludwigs* 
hafen on Rhine, Germany. U.S. Pat. 1,098,869, 
June 2,1914. Date of appl., Feb. 27,1913. 

See Eng. Pat. 13,327 of 1913 ; this J., 1913,924.—T. t. B. 


Morphine ; Process of manufacturing alkyl-ethers of -, 

M. C. Traub, Basle, Switzerland, Assignor to J. and D. 
McKesson, Chappaqua, and W. H. Wickham, G. C. 
and I. McKesson, and H. D. Robbins, New York. 
U.S. Pat. 1,100,998, June 23, 1914. Date of appl., 
May 6, 1912. 

See Eng. Pat. 22,611 of 1911; this J., 1912,667.—T. F. B. 

Salts of high molecular fatty acids containing arsenic and 
a halogen. E. Fischer, Berlin, Assignor to Synthetio 
Patents Co., New York. U.S. Pat. 1,101,733, June 30, 

1914. Date of appl., Aug. 12,1913. 

See Eng. Pat. 10,379 of 1913; thie J., 1914,438.—T. F. B. 

Iron salts of high molecular fatty acids containing arsenic 
and a halogen. E. Fischer, Berlin, Assignor to Synthetio 
Patente Co., New York. U.S. Pat. 1,101,734, June SO 
1914. Date of appl., Aug. 12, 1913. 

See Gor.Pat. 271,158 of 1913 ; thie J„ 1914,603.—T. F. B. 

Manufacturing highly active extracts rich in emymes and 
nitrogenous matters for use in baking, for medicinal and 
Other purposes. Eng. Pat. 13,928. See XlXl. 
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XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

Photographs ; Process of making coloured -. R. 

Fincher, Steglitz, Germany. U.S. Pat. 1,102,028, 
June 30, 1914. Date of appl., Jan. 27, 1913. 

See Ger. Pat. 253,335 of 1912; thie J„ 1913,47.—T. F. B. 


XXIL—EXPLOSIVES; MATCHES. 

Explosions ; Report of Board of Trade enquiry into electric 
main -. [Cd. 7481.] 

Serious explosions on ignition of vapour generated by 
short circuits in underground cables have not occurred with 
alternating current, or with concentric, lead-covered paper 
insulated, or three-core cables, or with cables laid solid in 
pitch compound, but have ocourred in the case of cables 
insulated with vulcanised bitumen, and drawn into 
bitumen casings or laid solid in bitumen. Ab bitumen 
has been much more extensively used than pitch com¬ 
pound however, a direct comparison is not possible. 
Bitumen and pitch mixed with whinstono dust were 
distilled ; the limits of inflammability of the gases were 
narrower for bitumen than for pitch compound, but the 
difference disappeared if the gases were cracked at 1000° 0.; 
no pyrophorous carbon was formed. It is recommended 
that whore the solid system is employed, wood troughing 
should be used only in suitable soil, with mains in separate 
troughs two inches apart and packed between with earth 
or sand, and not below impervious pavements or cloBe 
to houseB, that existing, or new bends should be eased off 
and straights filled and cooled first and that services 
should be taken into houses, preferably by armoured 

cables, in such a manner that gas cannot enter.—0. E. M. 


Patents. 

Match-splints; Process of treating - -MW. <>. Wev, 

Barberton, Ohio, Assignor to The Diamond Match Co., 
Chicago, 111. U.S. Pat. 1,098,700, June 2, 1914 ; date 
of appl., May 20,1913. 

Match sticks are dipped at 121° C., in paraffin wax, in 
which phosphorus has been dissolved.—G.]W.[McD. 

Process tor removing bromate from chlorate. Ger. Pat. 
274,471. See VII. 


XXm.— ANALYTICAL PROCESSES. 

Lacmosol, the sensitive component of the indicator\lacmoid. 

R. Hottingor. Bioohem. Zoits., 1914, 88, 177—188. 

Commercially pure laemoid is a mixture essentially of 
three constituents, all of which respond as indicators: 
these are (a) “ lacmosol ” (about 20%), (5) “ laemoid ” 
(80%), and (c) a yellowish-red substance. The first, 
which is the most sensitive, is distinguished (from h and r) 
by its solubility in ether and (from e) by its insolubility in 
acidified strong brine; it is best prepared by heating 
10 gnns. of resorcinol with 2 o.o. of concentrated sodium 
mints solution at 106° C. until the depth of tint imparted 
by the product to water becomos constant (about 40 
mins.), dissolving the mixture in 50 o.c. of water, pouring 
into 1 litre of strong brine (acidified with hydroohloric 
acid), and, after a time, filtering off the precipitate formed, 
washing with brine, dissolving in ammonia, and again 
precipitating with acid brine. The well-washed pg^. 


cipitate is dissolved in a little acetone, the solution poured 
into 30 vols. of ether, allowed to stand, any precipitate 
filtered off and rejected, the ether distilled off from the 
filtrate, the residue dissolved in acetone, and the process 
repeated until no further precipitate forms with ether. 
The yellowish-red constituent is removed] by repeated 
precipitation from alkaline solution, and the powdered 
indicator finally extracted with ether in [a Soxhlet 
apparatus. Laomosol is superior to commercial laemoid 
in sensitiveness and sharpness of colour change; it may 
be used in aqueous solution or dissolved in ether, alcohol, 
or acetone, and has been found specially suitable in the 
determination of nitrogen by KjekUkhl's method. 

—FJSodn. 

Manganese sulphide and the determination of manganese . 

A. Villicrs. Comptes rend., 1914,169,67—69. 

In analytical work manganese sulphide may be produced 
as an unstable rose-coloured, a stable rose-coloured, and 
a green modification respectively. The last is the densest 
form and is most suitable for separations ; it is produced 
by the dehydration, with liberation of heat, of the first 
form. To obtain the green variety foreign salts should 
be absent and the solution should be rendered ammoniacal 
before the addition of ammonium sulphide.—T. St. 

Titanium and chromium ; Volumetric determination of - 

Ini means of a modified redactor. C. VanJBrunt. J. 
Amer. Chom. Soc., 1914, 36, 1426—1429. 

The reductor used by Shimer and Shinier (this ,1., 1912, 
955) for the determination of titanium has the disadvan¬ 
tage that the solution passes very slowly through the long 
thin tube. Tho author usee a reductor of the usual form 
(containing a column of well amalgamated, coarso granu¬ 
lated zinc, 2-5 om. in diameter by 20 cm. in height) wound 
with a few feet of resistance ribbon in series with a lain], 
or other resistance, so that tho solution may bo boiled. In 
using the reductor, the stu]>cock at the bottom is closed, 
and the tube is partly filled with hot 5% sulphuric acid, 
tho solution to bo reduced then being added. A rubber 
stopper carrying a funnel tube with a stopcock, and a 
small vent tube is placed in the top of the reductor, and 
theoontents of the latter arc heated and kept nearly boiling 
for 10—20 mins. The solution is then expelled, by the 
internal pressure, through a tube to the bottom of the vessel 
beneath, which contains excess of acidified ferric ammonium 
sulphate. More acid is admitted to tho reductor and 
forced out as before, the operations being carried out 
without access of air to the space above the zinc. Tho 
washing is completed with 1% sulphuric acid with the 
top of the reductor open, and the reduced iron is titrated 
with permanganate, the amount of titanium (or chromium) 
being calculated therefrom.—L. E. 

Oas analysts by fractional distillation at low temperatures . 
G. A. Burrell and F. M. Seibert. J. Amer. Chem. Boo., 
1914, 88, 1537—1548 (op. Lebeau and Damiens, this J., 
1913, 126, 186, 352). 

This method serves for separating the individual paraffin 
hydrocarbons of natural gas. Methane (together with 
any nitrogen) is quantitatively removed by oooiing the 
sample to —185 J to —190° C., removing the gas that 
distils at thia temperature, volatilising the liquid residue, 
and twice repeating the liquefaotion, etc. Ethane is 
similarly removed from the methane-free residue at 
—145° to—125° C., but sinoe the distillate oontaina some- 
propane, it is finally treated at —155° to —140° C. 
Propane is removed at —125“ to —110°C. and finally 
freed from some accompanying butane bv distillation at 
—136° to —120° 0.—L. E. 


Mannitol; The methods for the quantitative determination 

of -. J. Smit. Z. anal. Chem., 1914, 68, 473—490. 

In using the method described in this J., 1914, 769, 
compounds and derivatives of ammonia are eliminated 
by boiling with alkali, and the solution is Gun neutralised. 
Amino-amds, when containing several free amino-groups. 
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must either be precipitated with phosphotungBtic acid or 
else converted by the action of nitrous acid into hydroxy- 
acids ; the latter are extracted by shaking the solution 
with ether in presence of a little sulphuric acid. Tartaric 
acid is reniovod by precipitation as calcium or lead 
tartrate. As glycerol exertB a solvent action on 
copper it has to be determined: the method depending 
upon the solubility of glycerol in a mixture of absolute 
aloohol (1 vol.) and dry ether (U vols.) can be 
applied, since mannitol is insoluble in this mixture. The 
method is not readily applicable to mixtures containing 
such nearly rotated* substances as sorbitol, dulcitol, 
etc.—J. R. 

Determination of malt extract. Dreaper. See VI. 


An improvement of the barium sulphate determination of 
sulphur in soluble sulphates when sodium salts are present. 
Turner. See VI1. 

Examination of [detection of cobalt in] varnishes. Malatesta 
and di Nola. See XIII. 


Determination of carbon in soils and soil extracts. Ames 
and Gaither. See XVJ. 


Preparation of “ neutral ” ammonium citrate. Eastman 
and Hildebrand. See XVI. 


New I German] standards for malt analysis. Bode and 
Wlokka. See XVIII. 


Determination of caffeine in coffee. Fendler and Stuber. 
See XIXa. 


Determination of hardness of waters by the method* of 
Warthu-Pfeifer and Blacker. 11. Blacher's method. 
Zink and Holland!. See XIXb. 

Determination of protein-ammonia [e.y., in drinking water]. 
Winkler. See XIXb. 

Effect of ferric salts and nitrites on the o-tolidine and starch- 
iodide tests for free chlorine [in water]. Ellms and Hauser. 
See XIXb. 


Displacement curves of some organic bases. Application 
to the determination of some alkaloids. Goubau. See. XX. 

Patents. 

Precipitates; Machine for washing -. H. E. Elson, 

Masontown, Pa. U.S. Pat. 1,097,708, May 20, 1914 ; 
date of appl., Nov. 18, 1913. 

Funnels arc mounted in a rotating stand so that they can 
successively be brought into position below a tube which 
delivers the liquid used to wash the precipitate. 

1 —G. W. McD. 


Oases; Method of, and apparatus for sampling -. 

E. W. Brown, Elyria, Ohio. U.S. Pat. 1,100,171. 
June 10, 1914 ; date of appl., Oct. 7, 1912. 

A measured sample removed from the main at the same 
velocity as the gas passing through the main is led through 
a weighed filter to determine the amount of solid matter 
present.—Q. W. McD. 

Oas-analysis apparatus for the treatment of gasses with 
measured quantities of a liquid reagent. K. Heinomann. 
Ger. Pat. 273,726, Juno 6,1913. 

The apparatus is shown in the figure and is especially 
suitable for the determination of sulphur dioxide in 


burner gases or of ammonia in gaseous mixtures. The 
reagont is introduced through d, the gas to be tested 
through k or l, aud an inert gas, such as air, through e or d, 
whereby a vigorous circulation of gas and liquid through 



Inflammable ( reactive) substances in gaseous mixtures ; 

Determination of - —. W. H. Eycrmann. Ger. Pat. 

273,980, March 23, 1913. 

The quantity of the inflammable constituent is determined 
by measuring the difference in temperature of the gaseous 
mixture before and after a reaction [e.g., combustion) 
has taken place. The apparatus is so constructed that 
the hot gases leaving tho reaetion chamber serve to 
preheat the incoming gases, and both the reaction chamber 
and preheater are provided with heat-insulating jackets. 
The reaction-chamber is fitted with baffles to effeot 
thorough mixing of the gases and equalisation of the 
temperature therein.—A. S. 


Samples of potedered substances or liquids; Means for 

taking -. T. Roberts, Bolton. U.S. Pat. 1,101,508, 

June 30, 1914. Date of appl., Oot. 19, 1912. 

n.r, Pn.t. 202.896 ofl913 ; this J., 1913,928.—T. F. B. 


Trade Report. 


Measures affecting the e*j mlatim of goods in various 
o Rf.arrl ttf Trn.rlf‘_ AlU/USt. 1914. 


The exportation ol the following articles is prohibited 
Belgium .—Anns and munitions of war, substances used 
for the manufacture of explosives, oopper, brass, sulphur, 
nitric acid, lead, German silvor, zinc, and pewter, also 
lubricating oils, burning oils, and “ essences for motive 


France. —Benzol, meat preserves, cotton waste, dynamite 
aw|i»imilar explosives, mineral oils of all kinds, nitrate of 
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soda, raw and dressed hides and skins, lead, gunpowder, 
guncotton, nitroglycerin and the like, saltpetre, and 
sulphur. 

Austria-Hungary. —Leather, sulphur and sulphuric acid, 
saltpetre and nitric acid, calcium carbide, nitrotoluol, 
glycerin, acetone, sulphuric anhydride, picric acid, 
ammunition and explosives. 

Germany. —1. Ammunition and explosives, iron and 
steel, tin, aluminium, nitrate of potash, ammonia, soda, 
nitric acid, camphor, acetate of lime, acetone, acetic ether, 
ethyl ether, carbolic acid, benzol, nitrated cotton and 
cellulose, picric acid, nitrate of barium, phosphorus, 
toluol, cresol and metacrosol, turpentino oil, di- and tri¬ 
nitrotoluol, diphenylamine, sodium oxalate, antimony, 
mercury, wolfram, and colophony. 

2. Raw materials for war materials as follows : Iron 
ore, pyriteB, copper, coal, coko, mineral oils, tar oils, 
textiles, hides and skins, wood pulp, caoutchouc, gutta¬ 
percha, and balata. 

3. Surgical dressings and medicinal products as follows : 
Pure carbolic acid, morcury, corrosive sublimate, iodine, 
iodides, iodoform and chloroform, pyrazolone, phonyl- 
dimothyl and derivatives, such as pyramidon, powdered 
opium, morphia and its salts, phosphoric codoin, para¬ 
formaldehyde, quinine sulphate and hydrochloride, 

“ arekoline,” salvarsan, bacteriological apparatus, Material 
for bacteriological cultures, vaccines and sorums. 

Also animal products, food supplies, automobiles, 
mineral oils, tar oils and all oils produced therefrom. 

Great Britain. —Acetone, benzol, carbons, copper, 
copper ore, cotton suitable for manufacture of explosives, 

. cotton waste, creosote, dimothylaniline, fulminate of 
mercury, gunpowder, nickel and forro-niokel, oil (blast 
furnace), tar oil, oil fuel, shale oil, petroleum oil and spirit 
(including Shell spirit), silk, surgical bandages and dress¬ 
ings, toluol, zinc. 

The exportation of the following articles is prohibited 
to all foreign ports in Euroj>o and on tho Mediterranean 
and Black Sea, except those of France, Russia (except 
the Baltic ports), Spain and Portugal:—Aluminium and 
its alloys; armour plates; asbestos ; coal (steam and large); 
engine and boiler i>ackings; explosives of all kinds; 
fuel (manufactured) ; indiarubhor sheet (vulcanised); 
manganese; mica; mineral jellies; molybdenum; 
nitrates of jx>tassium and ammonium ; nitrotoluol; nitric 
acid ; picric acid and its components ; saltpetre ; sulphur ; 
sulphuric acid ; tin ; tin plates ; tungsten ; vanadium ; 
alcohol (as covering rectified spirits); glycerine, crude and 
refined ; lead in all forms ; saltpetre ; nitrate of sodium ; 
guncotton ; carbolic acid ; alcohols, ot-hylic ; alcohols, 
methylic ; alkaline iodides ; belladonna and its prepara¬ 
tions and alkaloids ; bismuth and its salts ; boric acid ; bro¬ 
mine and alkali bromides ; castor oil; chloroform ; cinchona 
bark, quinine and its salts ; coca and its preparations and 
alkaloids ; collodion ; corrosive sublimates; crosol and all 
preparations thereof (including cresylic acid) and nitro- 
cresol; digitalis and its preparations ; ether; ethyl chloride; 
formic aldehyde ; henDano and its preparations ; iodine 
and its preparations ; lysol; mercury and its salts and 
preparations ; morphia and othor alkaloids of opium ; nux 
vomica and its alkaloids and preparations ; opium and its 
preparations ; paraffin, soft; protagol; salicylic acid and 
salicylates ; salvarsan ; all fino chemicals ; sugar, all kinds ; 
glucose; molasses and invert sugar. 


Books Received. 


INDUSTRIAL RESOURCES OF THE PHILIPPINE ISLANDS. 

Bureau of Science, Manila. Gratis. 

A pamphlet, 9 ins. by 4 ins., issued by authority of the 
Philippine Government to show the result of the wort 
of the Bureau of Soience. Detailed accounts of thqjyork 


are to bo found in the Philippine Journal of Soienoe, 
referonoe to which is made throughout tho pamphlet. 
The work is divided as follows: Chemical technology, 
limestone and silioate industries, mineral resources, 
baotcriology, botany, entomology, fisheries, etc. Under 
the heading “ chemical technology ” are disoussed 
Sugar, nipa palm (this J., 1914, 658); palm brandy (ib. 

1911, 1133); starch; coconut; vegetable oils; perfumes 
and essential oils (ib. 1904, 918; 1909, 906 ; 1911, 1406; 

1912, 90); patiaya gum; tanning materials (ib. 1909, 
1051 ; 1911, 437, 969); dyes (ib. 1911, 737); paper pulp 
(ib. 1906, 863; 1907 , 274, 941 ; 1910, 1450). Alum in 
the form of alunite is found in considerable quantity, coal 
is abundant (this J., 1907, 1040; 1909, 15), guano occurs 
in limestone cavoa in nearly every provinoe (this J., 1913, 
100); medicinal plants grow luxuriantly, but only one, 
Strychnoa Iyiwtii, is exported (ib. 1907, 274); the rest, 
such as the castor oil and croton oil plants, kamala, and 
datura are not utilised. Guttaj-eroha is exported (this 
J., 1912, 1138). 

Minks and Quarries : General Report, with Statistics, 
1913. Part I. Divisional Statistics. [Cd. 7,452.) 
Wyman and Sons, Feller Lane, E.G. Price 7d. 

This return contains statistics of the number of persons 
employed, the output of minerals, and the accidents at 
mines and quarries in the United Kingdom, arranged 
according to tho inspection districts. The total output 
of the undermentioned minerals in the United Kingdom 
in 1913, as compared with 1912, was as follows :— 



1912. j 

1913. 


Tons. j 

! 260,416,338 

I 13,790,391 
i 12,808.950 | 

i 11,600,660 

6,638,215 

4,285,412 

3,839,667 

Tons. 

287,430,473 
15,997,328 
13,859,821 
12,740,664 
7,098,493 
! 4,858,126 

3,977.803 

Iron ore . 

Clays and shale . 

Limestone (other than ehnlk).. 

Igneous rock . 

Chalk . 

Sandstone . 


Die Nitrocellulosen. thro BildungswoiBcn, Eigen- 
Bchaften und Zusammensetzung. Von Dr. C. 
Haecssermann. Em. Professor der Technischen, 
Hochschule, Stuttgart, l-’nedr. Vieweg und Sohn. 
Verlagsbuchhandlung. Braunschweig. 1914. Price 
M. 1.60. 

This volume (9) by 64 ins.) contains 34 pages of subject- 
matter classified as follows I. Behaviour of cotton 
cellulose with nitric acid and nitro-sulphuric acid. 
II. Guncotton and collodion cotton. III. Nitrohydro- 
andnitro-oxy-celluloses. IV. Nitrostarch and nitro-deriva- 
tives of dextrins from cellulose. V. Nitrous eBtcra of 
cellulose. 

Filters and Filter Presses for the Separation of 
Liquids and Solids. From the German of F. A. 
BOhi.er. With additional matter relating to the 
Theorv of Filtration and Filtration in Sugar 
Factories and Refineries, by J. J. Eastiok, 
F.I.C., A.R.S.M. Norman Rodger, St. Dunstan’s 
Hill, London, E.C. 1914. Price 12s. net. 

Volume (94 by GJ ins.) rontaining 167 pages of subject- 
matter with 327 illustrations, an appendix with classified 
references to patontB taken out from 1901 to date (pages 
168 to 179), and alphabetical indexes (pages 180 to 184), 
of subjects and names. Tho text is classified as follows 
Part I. (i). Filters with loose filtering layer, (ii), Filters 
with woven or felted filtering mediums, (iii), Filters 
with rigid filtering layer, (iv). Separating apparatus 
without filtering layer. Part II. (i), Presses with press- 
oloths. (ii), Presses with preBS-baskets. (iii), Presses 
with heating or cooling. Part III. (i), Filtration and 
aids to filtration as applied to the sugar industry, (ii), 
Theory of filtration, (iii), Sugar filtration, (iv). Specifica¬ 
tions of sundry filter press patents. 
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NEW BOOKS. 


Subject List of Works on the fine and graphic Arts 
in the Library of the Patent Office. Now Series 
BM—BZ. The Patent Offioe, 26, Southampton 

Buildings, London, W.C. Prico 6d. each. 

A feature of the New Series of Subject Lists, issued 
guides to the contents of the Library, is that the headings 
contain certain marks indicating the location of classes 
of books in the Library. This work contains 224 small 
8vo pages. 

Subject List of Works on Photomkchanicai. printing 

AND PHOTOGRAPHY IN THE LIBRARY OF THE PATENT 

Office. New Scries CA—00. The Patent Office, 
26, Southampton Buildings, London, W.C. Price 6d. 

Contains 121 small 8vo pages. 


Michadis, E.: Die Kloidcrfarberci, W&scherei u. 
Detachur. Em Handbuoh aus der Praxis f. die Praxis. 
(VII, 84 S. m. 48 Abbildgn.) gr. 8 r . Wittenberg, A. 
Ziemsen. 1914. M. 2.60. 

Valcnta, Prof. E. : Dio Rohstofie der graphisohen 
Druokgewerbo. 3. Bd.: Die bunten Druokfarbcn. (XII, 
310 S. m. 48 Abbildgn.) gr. 8". Halle, W. Knapp. 
1914. M. 11. 


Bt rge, Dr. A. : Keramischos Praktikum. An- 
* leitung xu keratn. Laboratoriumsarboiten auf 
chem. Grundlago f. Studieruidc u. Teohniker der koram. 
Industrie. (X, 90 S. m. 10 Abbildgn.) gr. 8 n . Halle, 
W. Knapp. 1914. Cloth M. 4.80. 


Subject List of the Works on the Silicate Industries 
(Ceramics and Glass) in the Library of the Patent 
Office. New Series CD—CK. The Patent Office, 
25, Southampton Buildings, London, W.C. Prico 8d. 

Contains 84 small 8vo pages. 


® New Books. 


[The Roman numeral. In thick type refer to the hmllar classifica¬ 
tion of abstracts under "Journal and Patent Literature and 
In the “List of Patent Applications." 


T Dubbel, H. : High-Power Gas EnginoB. 4to. Con- 
slablo. London. 1914. Not 21s. 


Metzger: Tochnik des Eiltorns, Filter im Klein- u. 
(iroBsbctriob in. besond. Boriicksicht. ihrer Bedentg. f. d. 
otTontl. Gesandhoitsiiflego. VIT. 102 S. m. 124 Abbldg. 
Wisn. A. Hartlebon. 1914. Cloth M. 4.80. 

(Imbed-, Dr. H. : Dnickverlust Btroniender Luft in 
gernden zylindrischen Rohrlcitungen. (64 S. m. 38 
Abbildgn.) Lex 8°. Berlin, J. Springer. 1914. M. 1. 

tT a Braunkohlenindustric, Die dent. I, Bd. 15. Lfg. 
Halle, Knapp. 1911. M. 2. 

Butler, K.: Oil Fuel: its Supply, Composition, and 
Application. 3rd ed., greatly enlarged. Cr. 8vo, pp. 342. 
('. Griffin. London. 1914. Not 7s. 6d. 

A rend*, H., and C. Mortmcr : Handhuch f. die inter- 
natiunale I’otroleum-InduBtrie. .lahrg. 1914. (XXV. 614 
S.) gr. 8°. Berlin, Finanzvorlag, G. m. b. H. Cloth 
M. 12. 

Cooper-Key, A. : A Primer on the Storago of Petroleum 
Spirit and Carbide of Calcium. Or. 8vo, pp. 136. C. 
Griffin. London. 1914. Net 2s. 6d. 


Rieke, Dr. R. : Hestimmung dor WiirmoausdehnunjS 
ciniger keramischer Masson. (14 S. m. 6 Fig.) gr. 8 . 
Berlin, Kcram. Rundschau. 1914. 75 Pf. 

Wiesenberg, W.: Kabrikationsfohler in Ofenfabriken. 
(32 S.) gr. 8°. Berlin, Keram. Rundschau. 1914. 
Cloth M. 1. 


IY Abram a, D. A.: Tests of bond botween concrete 
* and stool. Urbana, Ill., Univ. of 111. 238 p. il. 
diagrs. tabs. O. (Eng. Exp. Stat., bull.) pap. 1914. $1. 

Body-ion, F. T. : Mortars, piasters, stuccos, artificial 
marbles, concretes, Portland cements and comiiositions, 
including reinforced eoncroto. Chic., Drake, c. 6—622 
p. pis. 12°. 1914. $1.60. 

V Calvert, A. F. : Nigerian Tin Kiolds. 12mo, pp. 46. 
* Wilson. London. 1914. 6d. 

Dcmuth, T. : Tcchnologio der Metallo f. die Fort- 
bildungsschulon dor Schlossor u. Schmiede. (IV, 126 
S. m. 244 Fig.) 8°. Wien, F. Donticke. 1914. Cloth 
M.2. 

(lowland. W.: The Metallurgy ot the Non-Ferrous 
Metals. Illustrated. 8vo, pp. 634. C. Griffin. London. 
1914. Not 18s. 

Hobart, ,1. F. : Soft Soldoring, Hard Soldering, and 
Brazing. Or. 8vo, pp. 204. Constable. London. 1914. 
Net 4s. 

Hofmann, H. O.: Metallurgy of oopper, N. Y., MoGraw- 
Hill. 556 p. il. 8". 1914. *5. 

Johnson, ('. M. : Rapid methods for the chemical 
analysis of sjiecial stools, steel-making alloys and graphite. 
2nd ed., re written. N.Y., Wiley. Chapman and Hall, 
London, c. 11+437 p. figs. 8°. 1914, S3 or 12s. 0d. 


Sir ohm, R. T. ; Oil fuel for steam boilers. N.Y., 
McGraw-Hill. 145 p. il. pocket size. 1914. $1. 

Conte, J. H„ and E. R. Andre.n-s : The Examination 
and Thormal Valuo of Fuel, Gaseous, Liquid and Solid. 
Cr. 8vo, pp. 294. C. Griffin. London. 1914. Net 6s. 

IT- Blok, A.: Tho Elementary Principles of Tllumin- 
ation and Artificial Lighting. 12mo, pp. 236. 
Scott, Greenwood. London. 1914, Net 3s. 6d. 


V Shaw, N.: Manchurian Tussore Silk. Demy 8vo, 
* * pp. 43. Luzac. London. 1914. Not Is. 


VT Onnswindt, F.: Das Farben dor Seide, Wollscide, 
" Halbsoide, und Kunstseide. VII, 240 S. Wion. 
A. Hartleben. 1914. Cloth M. 4.80. 


Krause : Das Aluminium u. seine Legierungen. Eigen- 
sohaften, Gewinng. Verarbtg. u. Verwd. VII, 296 S. m. 
84 Abbildg. Wien, A. Hartleben. 1914. Cloth M. 6.80. 


Linrk, Prof. G. : Fortschritte der Mineralogie, Krist- 
llogratihie u. Petrographio. Hrsg. v. der deutsohen 
lineralog. Gesellschaft. 4. Bd. (HI, 384 S. m. 23 
Lbbildgn.) gr. 8’. .Iona, (1. Fischer. 1914. M. 12.50. 


Smith, H. G.: Minerals and the Microsoope. Cr. 8vo, 
pp. 128. T. Murby. London. 1914. Net 3s. 8d. 


YTT Klimanck, P. H. : Chinesisches weisses Insekten- 
wachs (Pei-La). (18 S.) gr. 8°. Wien, Export 
Akademie des k. k. ostorr. Handelsmuseums. 1913. 
20 Iff. 


Holmes, R. W. M. : The “ Texas ” garment cleaners, 
b potters, presaera, bleachers, laundrymen and dyera guide 
or manual of scientific and artistic methods, processes, 
formulas, trado seorets, valuable business pointers, 
suggestions and instructions, etc., used by eyierts 
in the renovating trade. Temple, Tex., R. Holmes & Co. 
o. 121 p. 8°. 1914. $5. 


ryj Santann, Dr. F.: Leitfaden der mineralogisehen 
Bodenanalyse. Nebst Beschreibg. der wichtig- 
len physikal. Untersucbungsmothoden am gowaohsenen 
loden. Mit 39 Textabbildgn., 3 Taf. u. 7 Mineral- 
estimmungstabellen. (IX, 110 S. m. 3 Bl. Erklirgn.) 
r. 0. Wien, W. BraumiiUer. 1914. Cloth M. 6. 
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YVITT Driisel, W.: Elcktrizitat in Brauercien. j 
AVlll. jyjj, 1S4 f. m JOO Abbildgn.) gr. 8. 

Leipzig, 0. Leiner. 1914. Cloth M. 8. 

Kusstrow, Dr. R.: Mittcilungon f. Brennerei u. Press. 
hofp-Fabrikation Nebst Anh.: Adressbuch der Licferantcn 
{. das Brennereigcwerbc. Nr. 52. Juni 1914. (18 u * IV 
S.) 8". Rachscnhausen (Mark, Chausseestr. 8), belbst- 
verlag. 50 Pf. 

YTYA Bcsselich, N. : 1 >io Teigwaren.Fahrikation im 
AIAA. Kleinbotrieh. Aus dcr Praxis f. die Praxis 
dargestellt u. hrsg. (59 R. m. Abbildgn. «. 2 Taf.) 8°. 
Trier, N. Bessclich. 1914. Cloth M. 1.50. 

Beythen, A.. C. Ilarlwirh. M. Klimmer : Handb. d. 

Nahrungsmtttcluntersnchg. 23. u. 24. I.fg. l.pzg., Ch. H. 
Tauchnitz. 1914, M. 2.50 each. 

Knapp, A. W, : The Practice of Cacao Fermentation. 

J. Bale, Sons, h Davidsson, Ltd., London, 1914. Is. 

Kbnig Prof. J.: Chemic dcr menschltehen Nahrungs- u. 
Genussmittd. 111. Bd. Untersuchiing v. Nahrungs-, 
Genussmittcln u. Gebrauchsgegenstandon. 2. Tl. : pm 
tier. u. pflan/.l. Nahrungsmitlol. 4., vollstandig umgrarb. 
Aufl. Unter Mitwirkg. v. l)rs A. Beythien, A. Bbmcr, 
Prolf. P. Hasenkamp ii. a. bearb. (XXV, 972 R. m. 280 
Abbildgn. mi Text u. auf 14 btli. Taf.) gr. 8°. Berlin, 

,1. Springer. 1914. Half mor. M. 38. 

Lrbbiv, l>r. G. : Allgememc Nahrungsmittelkundc. 
Volks ITitcl-lausg. ,M 1 1 zablreiehen Abbildgn. ini Text. 
(XL 543 S.) gr- 8". Berlin, L. Rimion Nf. |'11J. 1914. 
Cloth M. 5.60. 

YTYd Carpenter, R. C. : Heating and Ventilating 
A.1AB- Buildings. 5th ed., revised and enlarged. 
8vo. Chapman A Hall. London. 1914. Net 17s. 

Whipple, G. (I. : The Microscopy of Drinking Water. 
8vo. Chapman A Hall. London. 1914. Net 17s. 

Wood, F. : Sanitary Engineering. A Practical Manual 
of Town Drainage and Sewage and Refuse Disposal. 
3rd ed., revised. 12mo, pp. 308. Gridin. London. 

1914. Net, 8s. 6d. 

yy| Adressbuch der photographischcn Ateliers, dcr 
AA1. pSotochemigraphischcn Kunstanstalten u. 
Liohtdruckereien, sowie siimtl. Handlgn. u. Fabriken 
nhotogranh. Apparate, Utensilicn u. Bcdarlsartikel 
Ctsfhlands. 9. Jahrg. 1914/15. (XVIII. 452 S.) 

gT. 8°. Leipzig. EiBenRehmidt & Schulze. Cloth M. 10. 

Mayer Dr. F,. : Das Bromiildruckverfahrcn. 3. erweit. 
And. (VII, 126 R.) 8°. Halle, W. Knapp. 1914. 
Cloth M. 3.30. 

YYTT Escales, Dr. 11.: Dio KxplosivHtodc m. hesond. 

Bcriicksicht. dcr noueren Patente. 1. Heft. 
Rchwarzpulver u. Sprengsalpetcr. 2., vollig umgearb. u. 
erweit. Aufl. (VIII, 475 S. m. Abbildgn. u. 1 Taf.) gr. 8°. 
Leipzig, Veit & Co. 1914. M. 15. 


Rosenthaler, Prof. L.: Der Nachwois organischer 
Verbindungen. Ausgcwahlte Roaktionen n. Verfahrcn. 
(XVIII, 1070 S.) Lex 8°. Stuttgart, F. Enko. 1914. 
Cloth M. 35.20. 

Y YIV Bassett, H. LI.: The Elements of Chemistry. 
AA1V. ^ g v0> pp, 380. C. Lockwood. London. 

1914. 4s. 6d. 

Clarke, H. T.: An Introduction to the Study of Organio 
Chemistry. Cr. 8vo, pp. 492. Longmans. London. 
1914. 6 b. 6d. 

Jahrbueh der organischen Chcmie. Von Prof. J. Schmidt. 
7 Jahrg. : Die Forschungsergebnisse u. Fortschntte im J. 

1913. (XIV, 258 S.) I.CX 8°. Leijizig, J. Worner 

1914. Cloth M. 14.30. 


YYTTT Becker, A., u. 0. Ramsaver : Ueber radioaktive 
AA111. Mossmothoden u. Einheiten. Aus dem 
radiolog. Imtitut der Universitat Heidelberg. Mit e. 
Vorwort, v. P. Lenard. (39 S. m. Fig.) gr. 8°. Heidel¬ 
berg, Carl Winter. 1914. 80 Pf. 

Goursat, Prof. E.: Lohrbuch der Analysis. 1. Bd. 
Naoh der 2. Aud. des franzos. Originals iibers. v. Dr. 
F. J. Sohwarz. Mit e. Begleitwort v. Prof. O. Kowa- 
lewski. (XII, 591 S.) gr. 8°. Leipzig, Veit & Co. 
1914. Cloth M. 13.50. * 


Sabatier, P.: Die Katalyse in der organischen Chemie. 
Aus dem Franz, iibers. v. Dr. H. Finkolstein. (VIII, 

243 S.) gr. 8”. Leipzig, Akadem. Verlagsgesellschaft. 
1914. Cloth M. 11.50. 

Qmelin u. Kraut's anorgan. Chemic. 7. Aufl. v. Fried- 
hcimu. Peters. 174—178. Lfg. Hdlbg., Carl Winter. 1914. 

M. 1.80 each. 

Ilnffmam, M. K. : Lexikon der anorganischcn Vcrbind- 
ungen. ITntcr Bcriicksicht. v. Additionsverbindgn. m. 
organ. Komponenten. Mit Unteretutzg. dor deuUehon 
chem. Gescllschaft hreg. im Auftragc des Vcrcins dcutscher 
Chemiker. (In deutschcr, eng)., franzos. u. Italian 
Rprachc.) Lex 8°. Leipzig, J. A. Barth. 

II Bd 17 -19. Lfg. Aluminium bis Xenon, Nr. 56— 
81. Bibliographien. Ahteilung Platm bis Xenon, Nr. 
71—81. (R 1073—1291.) 1914. M. 12. Vol. II. complete. 
Half morocco £3 19s. 

Richter's, V. v., Lehrbuch dcr anorganischcn Chemie, v. 
Prof H Klinger. 13. neuboarb. Aufl. Mit 46 Holzschn. u. 

2 (farb.) Spoktraltal. (XVI, 686 S.) 8”. Bonn, F. 
Cohen. 1914. Cloth M. 11. 

Jellinrk, Dr. K. : Lehrbuch dcr physikalischen Chemie. 

(4 Bdc) 1. Bd. Die Lchrc v. den Aggrogatzustiinden 
(1. Tl.). (XXXVI, 732 S. m. 81 eingedr. Tab., 253 
Abbildgn. u. 4 BildnisBcn.) Lex 8°. Stuttgart., F. Enke. 
1914. Half morocco M. 27. 

Krister, F. W., u. A. Thiel : Lehrb. d. allg. physikal. u 
theoret. Chemie. 14. Lfg. Hdlbg., Carl Winter. 1914. 
M. 1.60. 

Krcsta, O. i Ueber die Warmeleitfahigkeit der Oxyde. 
Aus dem II. physikal. Institute dcr det k. k. Univorsiar 
in Wien. (16 S. m. 1 Fig.) gr. 8°. Wien, A. Holdor. 
1913. 52 Pf. 

Bodge, Sir O. : Radioaktivitat u. Kontinuitat. 2 
Vortrage. (I. Die Entdeckg. der Radioaktivitat u. deren 
Einfluss auf die Entwicklg. dcr physikal. Wisscnschaft. 
Beequerel-Gedachtnisredc. 11. Kontinuitat. Eroffnungs- 
rede.) (217 S.) 8°. Leipzig, J. A. Barth. 1914. Cloth 
M. 6. 

Noddy, F. : Die Chemie der Radio-Elementc. Deutseh 
v Max lkl4. 2. Tl.: Die Radio-Elemcnte u. das period. 
Gcaetz. (85 S. m. 11 Fig.) 8°. Leipzig, J. A. Barth. 

I 1914. M.2. 

i 

liaise, E.: A Dictionary of Spanish-Amerioap Portu- 
1 guese and Portnguese-American Mining, Metallurgical 
and Allied Terms. 2nd ed„ containing an English- 
Spanish-Portuguese Supplement. Cr. 8vo, pp. 454. C. 
Griffin. London, 1914. Net 10s. 6d. 


* Compiled by H. Gravel and Co., 33, King Street, Covent 
Garden, London. W.C., from whom all the work! in the preceding 
lilt can be obtained. 
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Official Notices. 


BOARD OF TRADE ANNOUNCEMENT. 

The Board of Trade has issued the following announce¬ 
ment :— 

“ In view of the cessation of imports from Gormany 
and Austria and the fact that there aro many articlos 
hitherto imported from these countries of importance, 
if not of necessity to British manufacturers, information 
is invited by the Commercial Intelligence Branch of the 
Board of Trade from importers of such articles, as to their 
prociso nature and quality, in order that steps may bo 
taken to ascertain whothor similar goods might be pro¬ 
duced in this country, and, if so, whore ; or, if not, from 
what neutral sources they could bo obtained.” 

A Committee haR been appointed by the Society of 
■Chemical Industry to report to the Board of Trade on this 
subject. Communications should be addressed to the 
.♦Secretary of the Society. 


WITHDRAWAL OF PROHIBITION OF CERTAIN 
EXPORTS. 

Attention is callod to the notice on page 846, relative 
to the removal of the prohibition to export certain articles 
mentioned in the notice in the Aug. 15th issue of the Journal, 
page 810. 

All such Proclamations will bo found in the “ London 
Gazette.” 


PATENTS AND DESIGNS ACT, 1914. 

4 and 5 Geo. V. Chap. 18. 

An Act to amond section ninety-one of the Patents and 
Designs Act, 1907. 

7th August, 1914. 

Whereas by a Convention made at Washington in 
nineteen hundred and olovon, to which His Majesty was 
a party, an amendment was made in Article IV. (a) of 
tho International Convention for the Protection of Indus¬ 
trial Property made at Paris in eighteen hundred and 
eighty-throe, whereby tho rights of priority conferred by 
that Article on persons who have appliod for protection 
for an invention, design or trade-mark in foreign States 
were extended to tho legal representatives and assignees 
of such applicants, and it is expedient for the purpose of 
enabling offoct to be givon to the first-mentioned Con¬ 
vention that such amendment as hereinafter mentioned 
•should be made in subsection (1) of section ninety-one of 
the Patents and Designs Act, 1907 

Be it therefore enacted by the King’s most Excellent 
Majesty, by and with the advico and consent of tho Lords 
Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, 
as follows:— 

1. The rights conferred by seotion ninety-one of the 
Patents and Designs Act, 1907, on a person who has 
applied for protection for any invention, design or trade 
mark in a foreign State shall extend to his legal repre¬ 
sentatives and assignees, and accordingly subsection (1) 
of that section shall have effect as if after the words “ any 
person who has applied for protection for any invention, 
-design, or trade mark in that State ” there were inserted 
the words “ or his legal representative or assignee.” 

2. This Act may be cited as the Patents and Designs 
Aot, 1914; and the Patents and Designs Act, 1007, the 
Patents and Designs Act, 1908, and this Act may be cited 
together as the Patents and Designs Acts, 1907 to 1914. 


PATENTS, DESIGNS, AND TRADE MARKS (TEM¬ 
PORARY RULES) ACT, 1914. 

4 and 5 Geo. V. Chap. 27. 

An Act to extend the powers of the Board of Trade 
during the continuance of tho present hostilities to make 
Rules under the Patents and Designs Aot, 1907, and the 
Trado Marks Act, 1905. 

7th August, 1914. 

Bo it enacted by tho King's most Excellent Majesty, 
by and with the advice and consont oi tho Lords Spiritual 
and Temporal, and Commons, in this present Parliament 
assembled, and by the authority of tho Baroc, as follows :— 

1. (1) The i>ower of the Board of Trade under section 
oighty-six of the Patents and Designs Aot, 1907, and 
section Bixty of tho Trade Marks Act, 1905, to make rules 
and to do such things as they think expedient for the 
purposes therein mentioned shall include power to make 
rules and to do such things as they think expedient for 
avoiding or suspending in whole or in part any patent or 
licence grantod to, and the registration of any trade mark 
tho proprietor whereof is, a subject of any State at war 
with His Majesty, and any proceedings on any application 
made by any such person under eithor of the said Aots 
and for extending the time within which any aot or thing 
may or is required to be done under those Acts. 

(2) In relation to rules made undor this Aot the pro¬ 
visions of subsection (3) of section sixty of tho Trade 
Marks Act, 1905, shall not apply. 

(3) If tho rulos made under this Act so provide the rules 
or any of them shall have effect as from the passing of 
this Act. 

2. This Act may be cited as the Patents, Designs, and 
Trado Marks (Temporary Rules) Act, 1914. 

3. This Act and the rules made thoreunder Bhall con¬ 
tinue in force during tho continuance of the presont stato 
of war in Europe, and for a period of six months thereafter 
and no longer. 

PATENTS, DESIGNS, AND TRADE MARKS 
(TEMPORARY) RULES, 1914. 

Datod 21st August, 1914. 

Statutory Rules and Orders, 1914. No. 1255. 

By virtue of the provisions of the Patents, Designs, and 
Trade Marks (Temporary Rules) Act, 1914, the Board of 
Trade hereby make the following Rules :— 

1. The Board of Trade may, on tho application of any 
person, and subject to Buoh terms and conditions, if any, as 
they may think fit, order the avoidance or suspension, in 
whole or in part, of any patent or lioenoe grantod to a 
subject of any State at war with His Majesty, and the 
Board, before granting any such application, may require 
to be satisfied on the following heads :— 

(а) That the patentee or licensee is tho subject of a Stato 
at war witn His Majesty; 

(б) That the person applying intends to manufacture, 
or cause to be manufactured, the patented article, 
or to carry on, or cause to be carried on, the patented 
process; 

(c) That it is in tho goneral interests of the oountry 
or of a section of the community, or of a trade, that 
suoh article should be manufactured or such process 
carried on as aforesaid. 

The fee to bo paid on any suoh application shall be that 
specified in the First Schedule to those Rules, and the fee 
payable on depositing foreign documents or other papers 
for the purpose of a record not already provided for under 
the Patents and Designs Act, 1907, and the Trade Marks 
Aot, 1905, shall be that specified in the First Schedule to 
these Rules. 
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An application under this section muBt be made on 
Patents Form No. 36 contained in the Second Schedule 
to these Rules, and shall be filed at the Patent Office. 

The Board of Trade may at any time, in their absolute 
discretion, revoke any avoidance or suspension of any 
patent or licence ordered by them. 

For the purpose of exercising in any case the powers of 
avoiding or suspending a patent or licence, the Board of 
Trade may appoint such jierson or persons as they Bhall 
think fit to hold an inquiry. 

Any application to the Board for the avoidance or 
suspension of any patent or licence may be referred for 
hearing and inquiry to such person or persons who shall 
report thereon to the Board. 

Provided always that the Board of Trade may at any ; 
time if in their absolute discretion they deem it expedient j 
in the public interest, order the avoidance or suspension j 
in whole or in part, of any such patent or licence upon Biich 
terms and conditions, if any, as they may think fit. 

2. The Comptroller may, at any time during the continu¬ 
ance of these Rules, avoid or suspend any proceedings on 
any application made under the Patents and Designs Act, j 
1907, and the Trade Marks Act, 1905, by a subject of any 
State at war with His Majesty. 


Schedule. 


Patmfa Form No. 30. 

Patents, Designs and Trat»r Marks (Tempokakt 
Rules) Act, 1914. 


'a) Hero In 
«ort On full 
nuini- ffdilrm, . 
und demrtin- 
tion nr culling . 
of person or 


.I'li'iumhl-' hcr ? l,v Tequest l.hn Board of Trade to order tlm 
and yp.ir of avoidance or suspension of the Letters Patent 
Patent or w ft f /.\ nf 

pnrflculuri.of wo * [b) - - of - -- — 

niw niH ”hf th<! ° r t * ,t ‘ lienee rtr ted to ft)_ _ 

under Letters Patent No. (A)_ 

of_ 


Dated the 21st day of Au^iiM, 101 1 . 


3. The Comptroller may also at any time during the i 
continuance of these Rules extend the time prescribed 4 by ! 
the Patent s and Designs Act, 1907, or the Trade Marks Act, 1 
1905, or any Rules made, thereunder, for doing any act j 
or filing any document, u{>on such terms and subject to such ■ 
conditions as he. may think fit in the following cases, ] 
namely :-r- 

(o) Where it is shown to his satisfaction that the appli* I 
cant, patentee, or proprietor, as the ease may be, I 
was prevented from doing the said act, or filing the said ! 
document, by reason of active service or enforced , 
absence from this country, or any other circumstances j 
arising from the present state of war, which, in tho j 
opinion of the Comptroller, would justify such I 
extension; J 

(6) Where the doinp of any act would, by reason of the j 
circumstances arising from the present state of war \ 
be prejudicial or injurious to the rights or interests j 
of any applicant, patentee or proprietor as aforesaid. ; 

4. The term “ person *’ used in these Rules shall, in j 
addition to the meaning given thereto by Section 19 of j 
the Interpretation Act, 1889, include any Government I 
Department. 

5. All things required or authorised to Is* done by to or 
before the Board of Trade may be done by to or before the 
President or a Secretary or an Assistant Secretary of the 
Board, or any person authorized in that behalf by the 
President of the Board. 

All documents purjorting to be orders made by the Board 
of Trade and to be sealed with the seal of the Board or to 
be signed by a Secretary or an Assistant Secretary of the 
Board or by any person authorised in that behalf by the 
President of the Board Bhall be received in evidence and 
shall be deemed to be such orders without further proof j 
unless tho contrary is shown. 

A certificate signed by the President of the Board of I 
Trade that any order made or act done is the order or act of J 
the Board shall be conclusive cvidenco of the fact so 
certified. 

0. These Rules shall come into operation as and from 
the Seventh day of August, 1914. 


First Schedule. 


Fee payable on application under Rule 1 to Board of 
Trade, to avoid or suspend intent rights or licence.. 2 0 0 
Fee payable on depositing Foreign Document* or other 
papers for the purpose of a record not already pro¬ 
vided for uuder the Patents and Designs Act, BH)7, 

und the Trade Marks Act, 1005 . 0 2 0 

Dated the 21st day of August, 1914. 


TRABH MARKS (TEMPORARY) RULES, 1914, 
Bated 21st August. 1914. 

Statutory Kales and Orders, 1914. No. ]25(j. 

Bv virtun of tho provisions of tho Patents, Dosigns, and 
Trade Marks (Tomporar.v Rules) Act, 1914, tho Board of 
Trade horoby make the following Rules :— 

1. The Board of Trade may, on the application of any 
parson, and subject, to such terms and conditions, if anv, 
as they may think fit, order the avoidance or susjsiiisioig 
in whole or in part, of the registration of anv Trade Mark 
the proprietor whereof is a subject of any State at, war with 
His Majesty, and the Board before grunting any such 
application, may require to lie satisfied on tho following 
heads:— 

(n) That the proprietor is the subject of a State at war 
with His Majesty; 

(h) That the person applying intends to manufacture, or 
cause to bo manufactured, the goods or am of them 
in rosjrect of which the Trade Murk is registered ; 

(c) That it is in tho general interests of the country or 
of a section of the community, or of a trade, that the 
registration of tho Trade Mark should be so avoded' 
or suspended. 

The fee to bo paid on any such application shall be that 
specified in the First Schedule to these Rules. 

An application under this section must be made on Form 
T.M. No. SB contained in the Second Schedule to these 
Rules, and shall be tiled at the Patent Office. 

The Board of Trade may at any time, in their absolute 
d’seretion, revoke any avoidance or suspension of any 
registration of a Trade Mark ordered by them. 

For the purpose of exercising in any" case the powers of 
avoiding or suspending the registration of a Trade Mark the- 
Board of Trade may appoint such person or persons as they 
shall think fit to hold an inquiry. 

Any application to the Board for tho avoidance or 
suspension of any registration of a Trade Mark may bo 
referred for hearing and inquiry to such person or persons 
who shall report thereon to the Board. 

Provided always that tho Board of Trade may at any¬ 
time, if in their absolute discretion they deem it oxpcd'oiit 
in tho public interest, order the avoidance or suspension 
in whole or in part of any such registration of a Trade 
Mark upon such terms and conditions, if any, as they may 
think fit. ‘ ’ 

2. The term “person” used in theso Rules shall, in 
addition to the moaning given thereto bv Soction 19 of 
the Interpretation Act, 1889, include any Government 
Bepartmont. 

3. All things required or authorised to he dono by to or- 
before the Board of Trade may be done by to or before tho- 
Prosident or a Secretary or sin Assistant Secretary of tho- 
Board, or any person authorised in that behalf by the. 
President of the Board. 
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All documents purporting to bo Orders made by the Board I 
of Trade and to be Bealed with the seal of the Board or to be | 
signed by a Secretary or an Assistant Secretary of the Board i 
or by any person authorised in that behalf by the President 1 
of the Board shall be received in evidence and shall bo 
deemed to be such orders without further proof unless the I 
contrary is shown. 

A certificate signed by the President of the Board of J 
Trade that any order made or act done is the order or act 
of the Board shall bo conclusive evidence of tho fact so 
certified. 


4. These Rules shall be called tho Trado Marks (Tom- 



Firnt Schedule. 


Fee payable on application tinder Rule 1 to Board of 
Trade to avoid or suspend the registration of a Trade 

Mark . 2 0 0 

Bated the 21st day of August, 1911. 


TllADK 

MARK 

£ 2 . 


(a) Hiti* in- 
M*rt 'in fnlli 
mi me, ad raws 
and dfscrlp 
non nr calling 
of person or 

pl'l NOTI8 

nppljlng. 

(hi Hero In- 
M’rt numher 
and (1 h»« in 
which the 
Trade Murk 
is registered 


i Second Srhnhtlr 

Form T .V. Kn. 3(1. 

PArBMih, Bfsu.Ns and Trade Marks (Temporary 
al'i.Ks) Acr, lillt. 

(o) J (or We). _ 


hereby request the Board of Trado to order the 
avoidance or ausjtension of the registration of Trade 

Mark No. (6)_registered in ('lass_ 

for_. 

Dated this_day of_ 


The action of hydrazine sulphato on alkali ohlorate in 
presence of metallic iron—clean or rusty—or an iron salt, 
quickly becomes violent, especially with slightly rusty 
iron. With hydrazine nitrate and oxalate tho action of 
iron is very slow even with warm solutions. 

The catalytic action of copper and iron appears to be 
due to tho easy change with these metals from an “ ie " 
to “ ous ” state. Metals not forming two classes of oxides 
or salts are found to be inert. 

Bichromates, arsenates, persulphates, and os mates are 
reduced by hydrazine Balts, but not to a stago wham 
action on a chlorate is jiossibic. Molybdates and vsna- 
dates are particularly active in transferring oxygon from 
a chlorate to a hydrazine salt. 

The changes of oolour of the solutions during tho aotion 
servo as an indication of the completion of oxidation or 
reduction. 

Tungstates and tantalatos are not active, although 
tungstic acid is partly reduced by heating with a hydrazin® 
salt. 

Tho molybdate action is quantitatively perfect, excess 
of tho hydrazine salt being indicated by tho bln® 
molybdenum sub-oxide colour. Tho action in then® 
cases (Mo. V.) dopends on tho reducibility of thoso element® 
to oxides of the types MO or M() a which ro-oxidia© to 
MO, on contact with chlorates, otc. Molybd’c acid ia 
reduced by any hydrazino compound to the blue sub> 
oxtdo. 

A 20 vol. solution of hydrogen poroxido is apparently 
unaffected by hydrazine nitrate. Copper and iron imme¬ 
diately on contact sot up an action whilst alkali molybdate 
and vanadate are without visible offoct. 

Perchlorates in solution have so far resisted reduction 
under any of these circumstances: NH 4 C10 t and 
N 2 H 4 HN0 8 may be melted together without decomposi¬ 
tion. 


(Signed) _ 

Dated the 21 bt day of August, 1911. 


I 


Manchester Section. 


London Section. 


REDUCTION OK CHLORATES TO CHLORIDES BY 
HYDRAZINE SALTS WITH THE AID OF A 
CATALYTIC SUBSTANCE. 

BY W. It. HODUKTNSON. 

Solutions of alkali, or other chlorates (bromates or 
iodates) and hydrazino salts (nitrate, chloride, sulphate, 
oxalate) may be mixed together in any proportion and 
boiled without sign of any reaction. No chlorido is 
detectable in tho chlorate solution even after 10 hours' 
boiling. But if a pioco of tarnished copper wire or a 
fragment of Cu() bo introduced into a cold solution of 
potassium chlorate and hydrazine nitrate an action 
commences at. tho surface of the solid, nitrogen being 
evolved. If tho solution bo warmed the action may 
become violont. When visiblo action—offervescenco— 
coasos either all tho chlorate or all tho hydrazine salt is 
found to have been decomposed. 

Quantitative experiments, using equimolocular solutions, 
show perfect reduction of KCIO, and that the reaction is : 

2KG10 3 +3N a H 4 HN0 8 -CH,0-f3N 2 +3HNO a -f-2KCl. 

The amount of copper dissolved is very Bmall. Various 
copper salts produce a liko result. 

The action may be employed as a method of analysis of 
chlorates for chlorine (similarly with iodates or bromates), 
tho slight excess of hydrazino Balt necessary being after¬ 
wards destroyed by permanganate acidified with nitric acid. 

Hydrazino sulphate and oxalate do not act nearly so 
rapidly or so well with copper and its salts, probably 
owing to tho formation of relatively insoluble double 
copper-hydrazine Balts. 


NOTES ON THE COMPOSITION OF SUNDRY 
RESIDUAL PRODUCTS FROM SEWAGE- 

BY GILBERT J. FOWLER, D.SO., F.I.O., AND JOSEPH CLIFFO*!^ 
A.R.C.S. (DUBLIN). 

The analyses discussed in tho following pages hav® 
accumulated over a period of several years, and althongjk 
there are still sundry lacunre in tho available data, it 
appears desirable to publish the results so far obtained, *® 
a guide, at any rate, to future work. The aim of the 
investigation has been to discover whether, by careful 
j analysis of the residual products obtained at varum® 

! stages of the sewage purification process, any light eoali 
I be thrown on tho nature of the fermentative change® 
taking place in tho solid suspended or colloidal matter of 
I sewage, os distinct from the processes occurring in solution. 

I For this purpose sludges have been examined from various 
methods of tank treatment at different places and under 
different conditions, and also so called “ slurry" fro® 
oontact beds at different depths and after differing period® 
of exposure to air. 

For tho sake of comparison a number of tables are given 
from tho Re{>ort8 of tho Massachusetts State Board ol 
Health, as summarised in a review of 21 years work given 
in the Report for 1908. 

The samples wore in all cases, unless specially stated* 
washed through a fine meshed sieve <T mm.), dried at 
100° C., and finely ground before analysis. The carbon 
and hydrogen determinations were all made by dived 
i combustion with copper oxide, and the nitrogen wm 
! determined in some case® by combustion, in others by lb® 
Kjeldahl method. In most cases the figures are the mmm 
of two well agreeing analyses. All ratios and percentage® 
1 of carbon, hydrogen, and nitrogen are calculated on ten 
I volatile matter a® determined by loss on ignition. In * 

• t 
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£t3W. caaea determination o5 ether extract and oxygen 
absorption from permanganate (mgm. per gram) have 
bjon made. , . ,, 

The result* may be olasBified under the following 
heads:— ,. .... 

1. Products obtained under anaerobic conditions, i.c., 

from sedimentation and septic tanks. _ 

2. ProductB obtained under aerobic conditions, viz., 
from slate-beds and primary and secondary contaot beds. 

3. Products obtained by “weathering" sundry of the 
above. 

1. Anaerobic conditions. 

Tables Ia, 1b and Ic, give the analysis of material taken 
from the inlot and outlot of various septic tanks. 

Tables Ia and Ib show that the finor particles of organic 
matter aro deposited at tho outlet end of a septic tank, 
as evidenced by the higher projsirtion of organic matter. 
They also indicate that the digestion of organic matter 


has prooeeded further at the ontlet than at the inlrt, as is 
shown by the carbon to hydrogen, and carbon to nitrogen 
ratios respectively. 

In tho case of Table Ic, containing results from the 
Hampton Hydrolytio Tank, it is seen that decomposition 
of the sludge has prooeeded further than in the cases of 
Tables Ia and Ib, probably owing to more equable 
conditions. 

Table II gives the comixjsition of deposits from various 
experimental tanks in Calcutta, through which the sewage 
was allowed to pass 1, 1J, 2 and 3 days, respectively. 


From these figures it would appear that the sludge from 
tho hyiirolyBing chamber of the Hampton Tank has also 
boon fairly completely digested. Inasmuch as the Calcutta 
sludge was practically free from grease, it may bo inferred 
that the loss of carbon is mainly due in these cases, and 
in the case of tho hvdrolytic tank, to cellulose fomentation. 
This agrees with l)r. Travis's early observations. 


Table Ia. 

Little llulton Septic Tank. 





_ 

— 

- - - 

- - — 




Where taken. 

0 / 

/o 

Organic 

matter. 

% k* 

Sample 
dried 
100 8 C. 

%H. 
Sample 1 
dried 
100° C. 

°/ \ 
Sample 
dried 
' 100° 0. 

% C. 

Orff an ic 
matte r. 

% H. 

Orpanic 
, matter. 

% N. I 

Or anic 
matter. ! 

Ratio 

C: li 

Ratio 
€: N 

Inlet. 

Outlet . 

i 34-4 
45-6 

21-60 

26-68 

2- 05 

3- 07 

1 1-38 

| 2-63 

625 

66 1 

I 5 95 

1 673 

1 4 01 

j r.B4 

10:1 

1 15-5:1 
| 10:1 


Table Ib. 
SlioUey Septic Tank 



610 

88-23 I 

5-73 

3-12 | 

410 

59-4 

1 «-o ! 

5-11 ! 

5-0 j 

1 

Outlet . 

850 

| 44-46 ! 

6-85 




No. of 
sample. 


1 

<> 


3 

4 


Table Ic. 

Hampton Hydrolytic Tank. (Sampled July 23, 1007.) 


Sludge chamber. 

Hydrolysing chamber ... 

i 64-7 
66-6 

34-16 

20 16 

5-17 

3-93 

! 2-64 

3-64 

52-79 

35-61 

8-00 

6-94 

4-08 

6 41 

0-5:1 
5:1 

13:1 

6 : 1 


Table II. 

Calcutta Model Septic Tanks. 


Whore taken. 

% . 

Organic 

matter. 

% c\ 

Sample 
dried 
100* 0. 

% H. 
Sample 
dried 

1 100° c. 

% N. 

Sample 
dried 
100* O. 

% c. 

Organic 

matter 

% H. 

Organic | 
matter. 

% K. 

Organic 

matter. 

Ratio 

t!:H 


84-8 

38-5 

6-88 ! 

6- 46 

7- 00 

7-8 

6-51 

45-42 

8-11 

6- 49 

7- 20 
6-85 
7.01 

5-5:1 

6 2: 1 

T3, 2 days. 

T2, 1| days . 

T4, 1 day . 

800 

82-1 

84-99 

40-7 

43-55 

46-2 

5-63 

5-96 

62-91 

54-59 

8- 50 

9- 17 

6: 1 
6:1 


Tables III and IV. 

Comparison of Settled and Septic Sludge, Manchester. 

, Table III. 

Settled Sludge. All samples taken at exit. 


Where taken. 

Date. 

% 

Organic 

matter. 

%c. 

Sample 
dried at 
100° C. 

% H. 
Sample 
dried at 
100* O. 

o/ V 
/O c* 

Sample 
dried at 
100° C. 

%c. 

Organic 

matter. 

%H. 

Organic 

matter. 

%N. 

Organic 

matter. 

Ratio 

0 : H 

Ratio 

C:N 

No. of 
sample. 

21/11/05. No. 7 Tsnk .. 
22/12/05. No. 6 Tsnk .. 

No. » Tsnk . 

2/1/08. No. 7 Tank .... 

47-46 

66-35 

64-97 

59-18 

27-83 

33 93 
31-78 
34-68 

8-37 

4*61 

445 

4-26 

255 1 

8-40 
3-40 
3-04 

68-65 

60-22 

64-10 

58-60 

7- 10 

8- 20 
8-10 
7-20 

5- 37 

6- 03 
6-19 
6-66 

8:1 

7- 6:1 
6-7 : 1 

8- 8:1 

11:1 
10:1 

9- l 
0-1 

9 

10 

11 

12 

imp . 

545 

82-05 ! 417 

8-82 

67-80 | 7-66 

6-06 

7-6:1 

9-5 : 1 
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Table IV. 
Septic Sludge. 


Where taken. 

Date. 

Organic 

matter. 

% c. 

Sample 
dried at 
| 100° C. 

% H. 
Sample 
dried at 
100° C. 

%N. 
Sample 
driod at 
100° C. 

%c. 

Organio 

matter. 

% H. 

Organic 

matter. 

%N. 

Organic 

1 matter. 

Ratio 

O : H 

Ratio 

C:N 

No. of 
sample. 

Tank 9 . 

10/2/06. Tank 1. 

2/1/06. Tank 4 . 

14/12/05. Tank 11. 

3/11/05. Tank 12 . 

9/8/06. Tank 4 . 

27/4/06. Tank 12 . 

1 

46-26 

46- 77 
48-46 

47- 10 
4327 
65-1 

46-4 

26-7 

26-42 

23-42 

2532 

25- 46 
23-23 

26- 22 

3-50 ! 2 45 1 

8-80 2-57 

822 2-66 

3-55 2-20 

3-41 ! 1-87 

318 2-52 

3-26 2 11 

| 67-72 : 

64-35 
48-33 
53-76 
58-84 
! 42-16 

57-75 

7-76 

812 

6- 64 

7 53 

, 7-88 

5-77 

7- 18 

i 5-80 | 

5-50 I 
! 5-47 

4-06 j 
4-32 | 

1 4 57 i 

4-64 | 

-1 

OC *4^ 

. 

11 : 1 
10: l 

9. 1 
13:1 
14:1 
10:1 
12:1 

18 

14 

15 

16 

17 

IB 

19 

Average . 

47-48 ; 2511 

3-43 

2-34 

| 53-42 

| 7-41 

j 4-84 

7-29:1 

. 11:1 



Tables Ill. and IV. show interesting comparative 
analyses of sludge from sodimentation and septic tanks at 
tho Davyhulmo Works of the Manchester Corporation. 
The oarbon to hydrogon and carbon to nitrogen ratios 
bring out clearly that under the conditions which prevailed j 
during tho time the tanks were under observation, the 
septic tanks were doing little or no work in tho digestion 
of organic matter, but were acting as sedimentation tanks. 


Aerobic Condition/.— It is interesting to oompare with 
the foregoing results the analyses of produots obtained by 
sedimentation under aerobic conditions. Such a product, 
e.g., is the deposit accumulating in tho Dibdin slate bed. 
and in Table V. arc given sundry analyses of the sludge 
from the Devises slate beds, in the conditions occurring 
on tho slate, and after a period of “ woathering " out of 
contact with sewage. 


Table V. 

Aerobic conditione, Devize/, July 8th, 1905. 


Where taken. 

% 

Organic ! 
matter. 

%c 1 

Sample 
dried at 
100° C. 

%H. 
Sample 
dried at 
100° U. 

% N. 
Sample 
dried at 
100° C. 

%c. 

Organic 

matter. 

%H. 1 

Organic 

matter. 

%N. 1 

Organic 

matter. 

Ratio 

C : H ! 

Ratio 

C: N 

No. of 
sample. 

i 

Cnweathcred, 1 inra. 

Weathered. 1 mm. . I- 

II n weathered J mm. 

Weathered. J min. 

56-r. 

45-0 

570 

401 

29- 21 
170 

30- 07 
| 2407 

4-08 
2-50 
4-24 ! 

2-44 ! 

3-80 
1-99 
3-81 | 

| 1-83 

51-7 

37-7 

62-7 

60-2 

7-2 

6-5 

I 7-4 

6-1 

6-7 1 

4 4 

5-8 

1 45 

7:1 

7 : l 

7 : l 

10:1 

7- 7:1 

8- 5:1 

9 :1 

13: l 

5 

7 

0 

8 


An examination of samples 3 and 4 representing sludge 
from the inlet and outlet ends respectively of the Septic 
Tunk at Shotley by other extraction and oxidation by acid 
pormanganato gives the following results, calculated on 
the loss on ignition s— 


Ether extract. 


Sample 3 
Sample 4 


% 

on 
s 10 


Oxygen 

absorption. 


mgrms. per gnn. 
lir> 

14-S 


Tank. 


Date. 


Min¬ 
eral 
I matter 


A. 

B. 
B. 
K. 
O. 
H. 


Mar., 1006 54-6 

Dec., 1901 | 45-6 
Oct., 1903 ! 70-9 
NOV. 1907 | 60-1 
Dec., 1906 50-7 
Dec., 1906 | 51*0 


Total 

or¬ 

ganic. 

Or¬ 

ganic 

N. 

Fate. 

Car¬ 

bon. 

Hydro¬ 

gen. 

45-4 

2-7 

11-9 

26-1 J 

3-0 

64-4 

2-6 

— 


— 

29-1 

M 

8-8 

— 1 

— 

89-9 

2-1 

•— 

-— 

— 

49-3 

2-9 

11-8 

29-8 

4-0 

49-0 

2-8 

10-8 

27-7 

3-8 


This loads to tho rather surprising conclusion that com . 
nlcto destruction of fat does not tako place under anaerobio 
conditions, though hydrolyrs and some breaking down to 
lowor fatty acids doubtless does occur. Tho common 
exporionce of tho extremely offonsivo character of old 
deposits of Bowage grease buried out of contact with air 
confirm this conclusion. , , „ , ... 

The following tables from page 492 of tho Massachusetts i 
Report above referred to shows that an appreciable per¬ 
centage of fat is still present in the samplos analysed 

Percentage composition of dry septic tank sludge. 


The results in Table V. show that the organio content 
and ratios of C to H and C to N in the corresponding 
columns in Tables J., II., IV. and V. are of the same order, 
and taken in conjunction with tho analyses in Table ill., 
point to tho conclusion that sludges obtained under aerobie 
and anaerobic conditions, after inoipient decomposition, 
are similar in empirical chemical composition, though 
thoy may differ widely in their physical and biological 
characters. The “ weathered " portions of the samples, 
bring out the further chemical change under aerobio 

conditions. ...... ... 

Tho higher carbon to nitrogen ratios indicate the 
nitrification of a portion of tho nitrogen by bacterial 
agency, and the subsequent removal of the nitrate, so 
leaving a residue richer in carbon. 

Examination of samples 5 and 7 by ether extraction 
and oxygon absorption shows disappearance of fatty 
matter on “ woathering,” and a simultaneous reduction in 
oxygen absorption. 


— 

Ether Extract. 

Oxygen Absorption. 


% 

Mgma. per grm. 

5 

194 

155 

7 

18-9 

90 


Sample No. 


Analyses of various “ slurries ” from primary and 
secondary contact bods, following (except for Nos. 30 and 
33) open soptio tanks, are given in Table VI. 

A study of these figures shows that the ratio of oarbon 
to nitrogen is highest whore oxidation is most active, 
that the nitrogen is eliminated as nitrate faster than the 
cellulose, eto., is destroyed under aerobie conditions. 

Analyses of slurries from secondary oontsot beds bnrg 
out certain interesting results. It will be noted that 
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Table VI. 


Samples from various filter beds, collected under different conditions. 


Where taken. 

, % , 

Organic 

matter. 

0/ f 

Sample 
dried at 
100° O. 

% H. 
Sample 
dried at 
100° C. 

% N. 
Sample 
dried at 
100 a C. 

of c 

Organic 

mutter. 

% H. 

Organic 

matter. 

%N. 

Organic 

matter. 

Ratio 

C: H 

Ratio 

C : N 

No. of 
sample. 

Davyhvlme. 

Blurry from No. 30 Bed, 
waterlogged portion, 

20/10/05 . 

43-86 

2402 

2 37 

2-27 


5-4 

5-2 

10: 1 

10:1 

23 

Blurry from No. 30 Bed. 

good portion, 22'11,05 
Blurry from No. 2 Bed, depth 
6" (after 4 nmutiis test) 
4/1/00 . 

44-7 

20-51 

3 03 

2-50 

55-0 

7-0 

5-0 

8:1 

10: 1 

24 

42-87 

20-06 

2-33 

1-58 

46-8 

5-43 

3-7 

8-5:1 

12:1 

25 

81urry from No. la Bed (near 
septic tank) after f> years 
work. 

38-11 

19-7 

213 

1-60 

521 

5-6 

4-2 

9:1 

12:1 

25 

Primary lied. Slurries. 

1st Catchpit of Washing 

Plant . 

38-0 

18-47 

2 17 

1-67 

47-72 

5-60 

4-31 

8-5: 1 

10:1 

31 

2nd Catohpit of Washing 
Plant . 

43-6 

21-85 

2-44 

215 

50-11 

5-57 

4-9 

101 

10 : l 

32 

Secondary beds. 

Burface near Inlet, 23/11 /U5 

50-74 

27-44 

3 75 

3-49 

42-49 

6-05 

6-87 

7 : l 

02 : 1 

34 

Ditto 4” deep, 30/5/06 .... 

32-04 

0 57 

1-64 

1-38 

29-87 

6-12 

4-31 

0 : 1 

7 : 1 

35 

Ditto 3"—0" deep. 

42-2 

25 21 

2 00 

1-86 

59 71 

4-75 

4-40 

12: 1 

15 : 1 

37 

Ditto 6"—0" deep . 

41-2 

18 4 

2-lo 

— 

44-66 

5-09 

— 

9: 1 

— 

38 

Blurry washed from surface, 
after standing about a 
week in a heap . 

40-6 

22-93 

3-18 

2-65 

49-20 

0-82 

5-68 

7:1 

9:1 

36 

Withitiffton 

No. 1 Bed . 

32-7 

18-5 

2-10 

1-88 

56-57 

5-42 

5-51 

9:1 

10 : l 

30 

No. 6 Beil . 

21-4 

14-27 

o-s 

0-54 

00-66 

3-74 

5-54 

17-5 

26 : 1 

33 


Table VII. 
Weathering experiments. 


Description of Sample 
and Experiment. 

, 

% 

Organic 

matter. 

%c. 

Sample 
dried 
loo° c. 

% H. 

Sample 
dried 
100°(\ 

?« N. 
Sample 
dried 
100° C. 

% 

Organic 

matter. 

%H. 

Organic 

matter. 

% N . 

Organic 

matter. 

Ratio 

C:H 

rP 

No. of 
sample. 

Sludge from primary effluent 
carrier . 

48-9 

22-83 

3-78 

3-83 

44-61 

7-73 

7-83 

6:1 

6-1 

21 

Ditto after several weeks 
weathering . 

49-0 

19 07 

3-32 

2-05 

38 21 

7-65 

4-10 

5:1 

9-1 

go 

Blurry from No. 1 Bed, near 

carrier, 4/1/06 . 

A ftor 15 days weathering .. 

35-89 

18-60 

2 20 

2-13 

57-8 

6-13 

6-0 

8-6:1 

8-0:1 

27 

36-27 

19-53 

2-07 

1-92 

53 84 

5-71 

5 3 

KM 

10 : l 

28 

After 28 days wenthcring .. 
Septic sludge, No. 11 Tank 

31-91 

17-91 

1*77 

•95 

56-12 

5 54 

2-97 

10 1 

19 : 1 

29 

47-10 

25 32 

3 55 

2-20 

53-76 

7-53 

4-06 

7 : 1 

13 : 1 

16 

Septic sludge after oxidation 
fn experimental filter 

49-1 

22 31 

!i-22 

2-49 

4r.-4» 

6 56 

5-07 

7:1 

9:1* 

40 

Ditto, No. 1 Tank. 

46-77 

25 42 

3-80 

2-57 

54-35 

8-12 

5-50 

68:1 

10 : 1 

14 

Ditto, 2 months oxidation 

47-6 

23-12 

3 48 

2-17 

48-57 

7 31 

4-56 

0-8 : 1 

10 : 1 

41 

_____ 


•The lower C: N ratio may in this case be due to elimination of fat on oxidation. 


samples from the surfaoo show C : H and C : N ratios lower 
than those characteristic of primary bod slurry. This 
would soom to be duo to the great amount of bacterial 
and other life present in the upper portion of the secondary 
bed. Lowor down in the bed or after woathering tho 
carbon increases in proportion to the hydrogen and nitrogen 
owing to processes of oxidation. 

The same result iB shown in the analyses of various 
samples before and after weathering, given in Table VIT. ! 

The disappearance of oxidisablo mattor is further shown j 


by tho following results of spocial examination of a slurry 
before and after 15 days weathering :— 



Ether extract 
(% organic matter) 


OT 

7-4 


Oxygen absorption from 
permanganate in gnus, 
per grin. 

09-4 

49-7_ 


The following tables quoted from page 331 of the above 
mentioned Massachusetts Report indicatos the disappear¬ 
ance of fat from the deposits from sewago filters:— 


Table showing relation between fats and organic matter in sewage sludge , sediment from contact and trickling 
filters, and sands from experimental sewage filters at Lawrence. 



Per cent, of 

Loss on 
ignition. 

% 

which 
fats are 
of loss on 
ignition. 

% 

which 
fate are 
of 

carbon. 

% 

carbon 
in fate. 

% 

carbon 
in fate 
is of toUl 
carbon. 

Sample of 

Carbon. 

j Hydrogen. 

Fats. 

Andover sludge . 

Regular Lawrence Sewage Sludge .... 

Sediment from Filter 136T. 

Sediment from Filter 187c. 

Sediment from Filter 185-6T . 

Sediment from Filter 221C. 

Band of Filter No. 1, Average . 

Band of Filter No. 6, Average . 

Band of Filter No. 9 a, Average .... 
Flats in Sewage Sludge . 

27-00 

38-90 

13-70 

18-60 

22-20 

16-60 

0-256 

0-428 

0-300 

62-0 

1 

4- 0 

5- 3 

2 3 

2-9 

33 

2-7 

11-7 

19-70 

22-20 

0-12 

0-41 

2- 37 

3- 36 
0017 
0-024 
0-017 

49-60 

69-50 

32-90 

88-70 

48-80 

34-90 

0-534 

0-838 

0-004 


73-0 

57-1 

0-88 

2-21 

10-70 

20-20 

6-04 

5-61 

5-67 

12-2 

13-8 

0-07 

0-25 

1- 51 

2- 10 

45-3 

35-5 

0-50 

1-30 

6-80" 

12-60 
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In the following table, from page 376 of the same Report, 
two linos have been added giving the percentages of 
nitrogen on the loss of ignition. It is then soon that there 
is little difference in ratio, confirming the fact stated on 
page 81 7 of the present papor, that the empirical chemical 
-composition of the organic portion of sludges from various 
■sources differs but little. 

It is only when these are completely fermented under 
anaerobic conditions or allowed thoroughly to oxidise, are 
“ weathered ” so to speak, that a niarkod change in the 
chemical ratios becomes d^jiaront. In the first case then 
change is mainly due to celluloso fermentation, in the 
socond case it is the nitrogen which disappears most 
rapidly, though fat destruction takes place. These facts 
aro important from the point of view of agriculture. 


Analyses of Sediments from Sewage and Effluents of Fillers 
Nos. 135 and 136. 



i i 

Sediment of Utter. 


Sewage 
sedi- I 
nicnt. j 

No. 135 1 

j No. 130 

Per cent, of total Nitrogen (Kjeldnhl) 

2 37 

1-37 

1-41 

Pur cent, of N detd as Alb. N11, .. 

1-30 

0-70 

0‘78 

Pur cent, that Albd. NH, is of total 1 
N (Kjcldahl). 

5500 1 

5100 

55-80 

Albuminoid NH, (pts. per 100,000) 1 
I,oss on ignition (per cunt.) . ! 

1575-00 

851-00 

052-00 

58-50 ! 

27'00 | 

31-50 

Total Nitrogen (per cent, of loss on 
ignition) . 

40 I 

i 

4-9 ! 

4-4 

Albuminoid Nitrogen (pur cent, of 
loss on Ignition) . 

2-2 

2-5 | 

2-4 


The following general conclusions from the above data j 
•appear therefore to be justified:— 

1. That there is no great difference in ompirical chemical 

-composition between sludges obtained by ordinary ! 
sedimentation, incipient septic action, and aerobic sedi- i 
mentation as in slate bods. I 

2. That under conditions of vigorous anaerobic fermenta¬ 
tion tho main change is a destruction of cellulose matter 
with a corresponding decrease in the amount of carbon 
present compared to the nitrogen and hydrogen. 

3. That for tho final elimination of fat and of nitrogen, 
cond’tions of active oxidation are nocesaary. 

4. Future research may more profitably bo directed to 
the physical and biological differences between sludgos of 
various origin and the action of spocial solvents and 
reagents upon them, rather than to their empirical chemical 
•composition. 

The authors’ thanks are due to Mr. E. M. Mumford, 
M.So., and to Mr. J. M. Drummond, M.Sc., for assistance 
an completing the abovo analyses. 


Communication. 


ALCOHOL ESTIMATION IN THE TROPICS. 

BY K. 0. BBOWN1NO, M.A., AND 0. T. 8YMON3, B.A. 

For the last nine years one of the authors has noticed 
that the usual hydrometer method (».e., by brass Sikes's 
hydrometer) of ascertaining the strength of aqueous 
alcoholic solutions at high temperatures (80°—90° F.) gave 
results not in agreement with those obtained by pykno- 
meter readings at 60° F. and Hehner’s tables (Analyst., 
Volume 5, 1880, pp. 42—63). 

Sir Charles Bedford found that in India, Sikes's tables 
gave inoonoct spirit strengths, especially at high air 
temperatures and with weak spirit#. He has published 
a set of tables for use with Sikes’s glass hydrometers, 


whioh have been adopted in India. (Corrected Sikes's tables 
published by the Superintendent, Government Printing, 
Calcutta, 1910.) 

The authors, for the past two years, have been engaged 
in comparing the readings of glass and braas hydrometers 
using aloohols whose strength was determined by pykno-, 
meter readings at 60° F. and Hehner's tables. 

They havo also included a set of readings on alcohols 
whose strength was determined by pyknometer readings 
at 35° C.* using the standard tables published in 1913 by 
the United States Bureau of Standards. 

At the samo time the refractive indices of these alcohols 
were determined at 30° C. (using the Zeiss immersion 
rofractomotor). 

This is a very convenient method of rapidly estimating 
alcohol strengths from 0—35% by weight of alcohol: above 
this strength the acouracy is not satisfactory, as will be 
I seen from the curve annexed. 



3t- • 


° £ to -jo id $r—td —Vf— it — is —«fr-* 

% alcohol by wt. (U.S. tables). 

Methods. 

Various forms of pyknometer were tried, Sprengel’s, 
Perkin’s, Bousfield’s (Chem. Soc. Trans., 1908, 679—-681) 
using inside and outside cap stoppers, Warren’s pattern 
(100 c.c. capacity with perforated stopper and ground on 
external cap), and Wade and Memman’s (Chem. Soc. 
Trans., 1912, 2429—2443). Wade and Merriman’s form 
was found to be by far the most satisfactory. The 
pyknometers wore made either of “ R ” or quartz glass. 
The thermostat used for 60° F. consisted of a teak tank 
holding about 62 litres. It was efficiently lagged and 
strongly stirred by a series of paddles mounted on a shaft 
running along tho lower portion. A small electric motor 
with a worm reduction gear supplied tho power. Two 
pieces of plate glass were inserted on the upper portion of 
two oppc*ito sideB so that observations could be made 
on the level of liquid in the pyknometers while they were 
immersed in the water. Tho tank was oooled by circulating 
ice water through copper coils, the flow of water being 
controlled by an electrically worked relay. 

Temperatures were taken on thermometers recently 
i standardised at tho National Physical Laboratory and the 
Reichsanstalt, a largo Beckmann thermometer being used 
to show variations in temperature. It was not found 
possible to keep the temperature constant to more than 
1 /100° C. The thermostat for measurements at 35° C. 
consisted of a copper tank holding about 89 litres of 
water. It was mounted in a table and stirred by paddles 
on a horizontal shaft, driven by a brass ohain from a small 
electric motor with worm reduction gear. 

At the top of the two opposite sides, plate glass windows 
were inserted, like those on the low temperature thermo¬ 
stat. The heating was done by a gas jet controlled by 
a Lowry spiral regulator. 


• The temperature of 36® C. was adopted, as the laboratory 
temperature In the tropics frequently exceeds 30° C. f and experi¬ 
ments showed that at 36° C. a very constant temperature could 
be maintained. 
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A very sensitive gas pressure regulator controlled the 
gas supply, and, as the room in which the thermostat 
was placed had a very steady temperature, it was found 
possible to keep the thermostat temperature steady within 
±1/1000° C. Wade and Merriman (Chem. Soc. TranB., 
1912, 2432) have pointed out that it is necessary to keep 
the temperature constant within 1 /1000° C. to give results 
accurate to one in the 6th place of decimals and within 
1/100° C. to the 5th decimal place, cf. also “ Density and 
thermal expansion of ethyl alcohol and of its mixtures 
with water,” by Osborne, McKelvy, and Bcarcc (Bull. 
Bureau of Standards, 9, 415). 

The hydrometers used were restandardised at th<r 
National Physical laboratory at the conclusion of the 
series of measurements and the corrections (where neces¬ 
sary) are included in the tables.* All weights used were 
standardised at the National Physical Laboratory. 

The following table gives results obtained with aqueous 
alooholic solutions, the strength of which were determined 
at 60° F. in 100 c.c. pyknometers using Hehncr’s tables 
for the calculations. 

The hydrometer readings were taken at temperatures 
about 84°—88° F. (the usual laboratory temperature in 
the Tropics). 


Table A. 


Strength 

Strength 

(ilaHM 

fllHHH 

Brass 

Brass 

by pykno- 

by pykno- 

Hydro- 

Hydro- 

Hydro- 

Hydro- 

meter 

meter 

meter 

meter 

meter 

meter 

at 60 ° F. 

at 60“ K. 

• Usual 

Bedford's 

• Usual 

Bedford’s 

in % tiy 

in % 

Tablet*. 

Table. 

Tables. 

Tables. 

weight 

Proof 

% Proof 

% Proof 

% Proof 

% Proof 

alcohol. • 

Spirit. 

Spirit. 

Spirit. 

Spirit. 

Spirit. 

1-06 

2-34 

3-4 

3-9 

1-8 

2-1 

i-on 

4-29 

5-0 

5-6 

8-3 

3-7 

2-97 

652 

6-95 

7 6 

4-95 

5-5 

8*95 

8-65 

8-75 

9-5 

7-3 

7-0 

4-87 

10-67 

10-75 

11-65 

8-0 

8-7 

r»-5f> 

12-14 

12*3 

13-3 

10-5 

11-45 

5-84 

12-77 

12 9 

13-75 

11-25 

12-15 

6-90 

15-07 

15-1 

1.V9 

12-6 

1.1-5 

11-38 

24-69 

24-5 

25-3 

21-6 

22 55 

12-16 

26-35 

26-4 

27 2 

24-95 

25-7 

19-17 

41-15 

40-6 

41-8 

39-05 

40 15 

19-67 

42-20 

41*37 

42-9 

40-52 

41-77 

23-54 

50 25 

48-05 

60-35 

40-92 

49-05 

29-53 

62-49 

01-1 

62-85 

59-7 

61-45 

3515 

73-62 

72-6 

741 

73-3 

74 HO 

38-67 

80-43 

79(H) 

80-2 

78-5 

79-65 

39-17 

81-40 

80-1 

81-4 

70-4 

80-6 

51-00 

108-12 

102-7 

103-05 

102-38 

102-63 

59-86 

118-30 

118-1 

1188 

117-5 

118-1 

62-95 

123-52 

123-15 

123 5 

122-9 

123 25 

68-58 

132-56 

182-15 

132-5 

181-8 

132-15 

80-92 

151-15 

150-6 

151-1 

150-4 

150-9 

88-96 

162-12 

161-8 

162-7 

161-5 

162-3 


* i.e. Tables supplied with the instruments (e.g., Ocrtting**). These 
nre identical with those supplied by Bring and Page for use with 
Sikes’ brass hydrometer. 


It will be seen that the brass hydrometer with the usual 
tables (those supplied by the makers of the instrument) 
gives quite inaccurate results, especially at low strengths 
and that at no strength are they even approximately 
satisfactory. 

It will also be seen that Bedford’s tables used with glass 
hydrometers give the more satisfactory readings, except 
at low strengths. 

The following table gives results obtained with aqueous 
alcoholic solutions, the strengths of which wore ascertained 
by pyknometer readings at 35° 0. using the United States 
tables. The hydrometer readings were taken at tempera* 
turcs from 84°—88° F. 

The tabic requires little comment; the brass hydrometer 
with the ordinary tables is almost useless, but with Bed¬ 
ford’s tables gives very fair results indeed. 

There seems no doubt that the new United States 
tables are among the most accurate that have been 
published and the authors consider that it would be 
advisable to base all alcoholic work on these. 

The authors also consider that, in view of the confusion 
caused by the use of tho term “ proof spirit ” it is time 


* The standardisation was done by comparing the hydrometers 
against the standards at the N. P. L. at 51* F. 


Table B. 


Alcohol 
% by 
weight 
U.H. 
Tables. 

% Proof 
Spirit 
calc, 
from 
sp. gr. 

Gian 

Hydro¬ 

meter 

Usual 

Tables. 

% Proof 
Spirit. 

Glass 

Hydro¬ 

meter 

Bedford’s 

Tables. 

% Proof 
Spirit. 

Brass 

Hydro¬ 

meter 

Usual 

Tables. 

% Proof 
Spirit. 

Brass 

Hydro¬ 

meter 

Bedford’* 

Tables. 

% Proof 
Spirit. 

102 

2-25 

3-4 

3-9 

2-15 

24 

1-81 

3-99 

4-9 

5-5 

2-85 

3-25- 

2-82 

6-20 

7-20 

8-0 

4-70 

5-25 

3-78 

8-30 

8-95 

9-85 

6-95 

7-6 

4-71 

10-80 

10-55 

11-4 

8-65 

9-4 

5-67 

12-39 

12-55 

13-56 

11-76 

12-6 

6-65 

14-52 

15-1 

16-9 

13-4 

14-2 

8-92 

19-40 

20-4 

21-15 

17-9 

18-65. 

11-02 

23-90 

24-8 

25 55 

22-7 

23-3 

11-86 

25-69 

26-3 

27-05 

24-3 

25-0 

13-73 

29-68 

30-45 

31-2 

28-6 

29 3 

14-84 

32-03 

32-45 

33 5 

30-5 

31-3 

16-79 

36-16 

36-17 

37-3 

34 45 

35-65 

18-92 

4064 

40-65 

42-0 

38 4 

39-7 

19-38 

4100 

41-37 

42-9 

89-7 

41-2 

22-03 

47-13 

45-6 

48-35 

44-1 

46-7 

25*00 

53-46 

52-2 

64-0 

50-1 

53-2. 

2915 

61-73 

60-95 

62-95 

58-8 

61 -t 

82-67 

68-75 

67-7 

69-6 

66 5 

68-4 

34-95 

73-24 

72-7 

74 1 

71 4 

! 72-9- 

38-80 

80-68 

79-95 

81-15 

79-3 

80-6 

39-08 

81-22 

80-77 

82-0 

79-8 

81-1 

43-08 

88-76 

88-2 

89-3 

87-4 

88-55 

50-86 

102-87 

102-8 

103-2 

101-7 

102-4 

61-18 

103-43 

103-2 

103-6 

102 5 

103-1 

59-75 

118-22 

118*1 

118-6 

117-6 

118-2 

02-84 

123*33 

123-4 

123-85 

122-85 

123 05 

65-28 

127-30 

1270 

127-5 

126-85 

127-3 

68-45 

132-34 

132-1 

132*46 

131-8 

132-2 

71-832 

137-50 

137-6 

137-8 

137-0 

137*1 

75-885 

143-81 

143-65 

144-3 

143-3 

143-8 

70-26 

148-75 

148 75 

149-2 

148-2 

148-7 

80-60 

160-70 

150-8 

151-4 

160-2 

150-8 

88-74 

161-83 

Off scale 

— 

— 

— 



at 83° F. 




that this 

was dropped, and alcohol strengths given in % 


of alcohol by weight or by volume. 

Hydrometers should be graduated to give % of alcohol 
by weight or % of alcohol by volume and not % of proof 
spirit, and for tropical use should be standardised at say 
30° G. and not 51° F. 

Tho following table gives the refractive index of aqueous 
alcoholic solutions at 30° C. the strength of the alcohol 
being ascertained from the United States tables. 

Table C. 


Refractive Indirect by Zeiss Immersion Refrartomcier at 
30° C, Strength of alcohols determined by United State* 
tables {at 35° C.). __ 


Alcohol, 

% by weight, 
(United States 
Tables). 

Dip reading 
at 30° V. 

Alcohol, 

% by weight 
(United States 
Tables). 

Dip readin * 
at 30° C. 

O' 

11-8 

32-67 

65-45 

1-02 

13-4 

34-95 

08-30 

1-81 

14-8 

38-37 

71-82 

2-82 

10-4 

38-80 

72-16 

3-78 

17-95 

39-08 

72-5 

4-71 

19-4 

43-08 

76-1 

5-42 

20-5 

50-86 

81-9 

5-67 

2)1 

5118 

82-2 

6-65 

228 

59-75 

86-5 

8-92 

26-5 

62-84 

87-45 

11-02 

30-4 

65-28 

88-05 

11-86 

31-9 

68-45 

89-0 

13-73 

85 3 

71-83 

89-55 

14-84 

37-3 

75-80 

90-0 

16-79 

40-87 

79-25 

901 

18-92 

44 4 

80-60 

900 

19-38 

45-4 

88-74 

87-9 

22 03 

50-0 

89-28 

R7-65 

25-09 

54-85 

99-46 

80-0 

29-15 

00-8 


i 


From this table it will be seen that tho refractive index- 
reaches a maximum at about 79-25% by weight of aloohol 
(cf. Holmes, Chem. Soc. Trans., 1913, 2166). A curvfr 
constructed from these figures with refractometer readings- 
as ordinates and % of aloohol by weight as abscissa* 
showB oertain irregularities, one being marked at about 
5% by weight of alcohol. The measurements have been 
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repeatedly and independently cheeked without producing 
any change in the curve and it ia proposed to inveatigate 
these alight irregularities. 

The following table ia constructed from Table C :— 


Table D. 


% by weight, 
Alcohol 

(U.8.A. Tables). 

Dip reading 
at 30* C. 

% A b L’„1 sht 

Dip reading 
at 80 * 0. 

1 

13-4 

27 

57-7 

2 

151 

28 

59-1 

3 

16-7 

29 

60-6 

4 

18-3 

30 

61-9 

& 

19-9 

31 

63 2 

6 

21-7 

32 

64-6 

7 

23 4 

33 

65-0 

8 

260 

84 

671 

9 

26-6 

35 

68-4 

10 

28-5 

36 

69-4 

11 

30-4 

37 

70-4 

12 

821 

38 

71*4 

13 

340 

39 

72'4 

14 

35-8 

40 

73-3 

15 

37-6 

41 

74 2 

16 

39-4 

42 

75-1 

17 

41-2 

43 

760 

18 

42-9 

44 

76-8 

19 

44-6 

45 

77-5 

20 

46-. r > 

46 

78-3 

21 

480 

47 

790 

22 

500 

48 

! 79-8 

23 

5i r» 

49 

, 80-5 

24 

53 1 

50 

| 81-3 

25 

54-7 

r»i 

1 820 

26 

60-2 




In conclusion the authors propose to continue the 
investigations of the refraotive index of aqueous alcoholic 
solutions at varying temperatures, as several points of 
interest have arisen in the present work whioh appear to 
merit close study. 

Government Analyst's Laboratory, 

Colombo, Ceylon. 

Notk. —It is worth noting that the glass hydrometers 
alter as they age, in a somowhat largo and irregular manner. 
For example : A 5-stem set standardised at the N.P.L. 
against their standards at 80° F. had in 1911 the following 


corrections 

:— 


Hydro-1 j 

iii i i 

i i i.. 

meter 0 

10 j 20 30 40 . 50 60' 

70 80 00 

100 

No. 1_1 

III II 

1 1 

11728 0 01 

0-0 0 0 ; III 

1 


11729 1 

, 0 0 0-0 o-o 

1 


11730. 1 

-01 ! -0-1 , -01 ; 

1 


11731 | 

| -01' 

0 0 -01 1 


11732 1 

III 1 

1-0-2 -0-2 

00 

In 11014 

the H ! atne set at 60* jF. gyve 

1 I 


11728.-0-3 

-0 2 -0-2 . 1 . 

i 


11729 

1-0-2 -0-3 -0 3 | 1 



11730 

•0-2 -0-2 -0-2 

: 1 i 


11731 

-01 

-01 -0-2 1 


1 1732 

1 

’ 1 

-0-3 -0-4 

-0*1 


i 
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Patents. 

Furnaces. W. Cross, London. From La Soc. dos Perfec- 
tionnoraonts^ la Vaporisation, Paris. Eng. Pat. 14,432, 
June 21, 1913. 

Thkee inclined reciprocating grates are arranged with j 
the two uppermost inclined from front to roar stop fashion, 
and the third inclined in the opposite direction below the 
second. Tho fuel is fed on to the top of the upper grate 1 
from a rotating drum hopper and the ashes are similarly ; 
discharged from the bottom of the lowest grate. All the 
grates have closed ash-pits into which air is delivered under 
pressure ; the front of the furnace is also closed.—W. H. C. , 

Separating machine*; Centrifugal -. B. Hoffman. 

Topeka, KanB. U.8. Pats. 1,101,648 and 1,101,649, I 
June 30, 1914 ; dates of appl., Oct. 21 and 24, 1911. i 
(1). A closed drum is mounted on a hollow horizontal , 
shaft and rotated in a vertical plane. The liquid is fed 
into one end of the shaft and iB delivered to the inner | 
periphery of the drum through rad : al branch pipes which , 
project from the hollow shaft and have their ends turned 
in a d'recti on opposite to that in which tho drum rotates, j 
The heavier liquid collects at tho inner periphery of the 
drum, is collected by radial pipes extending from the j 
hollow shaft and is discharged from the opposite end ■ 
to that by which the liquid enters, tho shaft haying a 
JD&rtition in the centre. The lighter liquid passes directly 
into another passage in the hollow shaft from the axis of 
the drum. (2). The drum of the machine has the form of 
a frustum of a cone and is rotated on a vertical shaft. The 
liquids to be separated are fed into the drum near the axis j 
and the separated liquids are discharged the one over the 
upper edge of the drum and the other through one or more ! 
openings formed in the periphery of the drum at its widest | 


part. Those openings are normally closed by plugs kept 
in position by a system of levers which rotatos on the shaft. 
A sleeve is independently rotated on the shaft lower down, 
so that at a predetermined speed it causes the system of 
levers to open the plugs and allow tho liquid to be dis¬ 
charged.—W. H. C. 

Pasty masse* ; Process for scjxirating , by centrifugalising, 

the liquid contained in - with simultaneous dry-pressing 

of the. separated solids. E. Bertel. Ger. Pat. 275,387, 
March 29, 1913. 

The pasty mass is introduced into tubular bags, of 
permeable material, and those are closod and placed within 



basket of a centrifugal machine as shown in the figure. 
> liquid separated from the mass passes out through the 
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basket and the residue is compressed by the action of 
oentrifugal force aided by tho movablo members, 14, 
which may be hollow metal* boxes weighted by filling with 
water. Around tho pressing members, 14, is a casing, 17, 
which is kept in place after the fashion of a spring, and 
serves to shut off the space containing the bags, x, from 
tho interior of tho contrifuge. Channels, 9 and 10, are 
provided so that the bags, x, may bo compressed into tho 
lorm of flat plates as shown by the dotted lines.—A. S. 

Filter’leaves ; Method of cleaning -. P. L. Loach, 

Wollaston, Moss., Assignor to Moore Filter Co., Now 
York. U.S. Pat. 1,101,639, Juno 30, 1914; date of 
appl., Oct. 25, 1911. 1 

Lime is removed from the filter fabric by treating it with 
a 4% aqueous solution of lactic acid at about 150 J F. 
(66° C.).—W. P. C. 

Crystals; Production of large - by crystallisation in 

motion from solutions and fused masses. Elektro- 
chomischc Worke G. m. b. H. Or. Pat. 273,929, July 
17,1913. 


In the apparatus shown in the 
figure, a is the dissolving vessel, or 
receptacle for tho fused mass, and / 
is tho crystallising vobsoI, which is 
fixed to, and rotates with, the tube, 
b. Suction is applied at d to draw 
the liquid up to the level of the 
upper edge of /. then the cook, d, is 
closed and tho tube, b, is rotated, 
whereby circulation of tho liquid is 
set up as hIiowii by the arrows. A 
crystal to act as a nucleus is sus¬ 
pended at k. By raising or loworing 
6, tho difference of level between 
tho liquid in a, which may bo 
heated, and in /, and honco also tho 
difference in temperature, can bo 
regulated as desired.—A. S. 



Gas reactions ; Process for carrying out high-pressure -* 

K. H. Vallalat. Ger. Pat. 274,538, Jan. 24, 1913. 


The gaseous mixture in- 
stead of jessing through 
tho entire length of tho 
reaction chamber, is divided 
into a number of separate 
currents, each of which 
travels only a fraction of 
tho total length. In the 
form of apparatus shown 
in Fig. 1, the gas is forced 
into the reaction chamber 
through openings, 1, in 
tho inner tube, 3, and is 
drawn into the outer outlet 
tube, 4, through openings, 
2. In tho modification 
shown in Fig. 2, the gas 
is forced through the per¬ 
meable tube, 5, into the 
reaction chamber, and iB 
withdrawn from the an¬ 
nular space formed between 
the outer wall and the per¬ 
meable partition, 6.—A. S. 




Reaction-vessel for carrying out chemical processes of ofl 
kinds between two or more liquids, solutions, solids in 
paste form, and also gases. Westfalisch-Anhaltischo 
Sprengstoff-A.-G. Ger. Pat. 274,854, Sept. 27, 1912. 
The apparatus consists essentially of two vessels, one 
within the other, and either or both of which may be 
rotated. The outer vessel has blades, projecting from its 
inner surface and the inner vessel has, on its outer surface, 
similur blades projecting into tho spaces between the 
blades on tho outer vessel. Tho materials pass con¬ 
tinuously through tho space between tho two vessels. The 
apparatus is socially suitable for the manufacture of 
explosive substances, e.g., for tho nitration of toluene. 


Oxidation-reactions; Process for carrying out -. 

Badischc Anilin und 8i>da Fabrik. Ger. Pat. 275,518, 
March 30, 1913. 

Ruthenium or one of its compounds is used as an oxida¬ 
tion catalyst. Tho application of these catalysts to the 
oxidation of gaseous hydrocarbons by moans of air is 
disclaimed.—T. F. B. 

Clarifying npjtaratus for intermittent or continuous working% 
H. Papj>c. Ger. Pat. 274,869, June 22,1913. 

The apparatus consists of an upright vessel, a , preferably 
with a sloping bottom, s, and divided into compartments by 
partitions, b,b, tho centres of w hich have circular openings 

with raised edges. 
Below theso open¬ 
ings a number of 
circular travs, /, /, 
with central oj>en- 
ings, are supported 
on discs, d , d, fixed 
to a vertical shaft: 
these trays are 
slightly larger than 
the openings in the 
plates, b, b. The 
liquid to be clarified 
is run in through h, 
and, passing (low r n 
the uppaiatus, de¬ 
posits the solid par¬ 
ticles on tho trays 
and plates, finally 
running off through*. 
To clean the appara¬ 
tus, the travs, /. /, 
togethor with the 
framework, e , e, are 
lifted by moans of 
the counterpoise, g, 
so that they close the 
0 | swings in the 
plates, b, b; water 
or other washing 
liquid is then pump¬ 
ed in through open¬ 
ings as Bhown at 
l, l, washing the solid from the trays and plates, through 
the central openings in the trays, /, /, into the bottom of 
the vossel, whence it is run off through k. —T. F. B. 

Dialyser-membranes. R. Homborg, C. Brahm, and H. 

Muhsam. Ger. Pat. 274,963, Sept. 19, 1913. 

The membranes aro prepared from solutions of “ konny- 
aku ” (a product obtained from Conophallus , Colocasxa, 
and similar kinds of plants). The membranes may be made 
more elastic by adding softening agents, such as oils, to 
the solutions, and they are rendered insolublo in water by 
treatment with alkalis or other alkaline substances, 
alkaline-earth carbonates, or basio salts. To inorease the 
strength of the membrane, inert substanoes suoh as barium 
sulphate, talc, kieselguhr and the like may be incorporated 
with the solution or may be precipitated in the membrane 
during its fixing or after-treatment.—A. 8. 
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Drying aqueous animal or vegetable liquids, etc., by admix¬ 
ture of anhydro'M sodium sulphate. V. Niegovan. Ger. 
Pat. 275,127, June 7, 1913. Under Int. Conv., June 7, 
1912. 

After mixing with anhydrous sodium Bulphate, the mass 
is dried by exposure to a temperature below the melting 
point oi Glauber's salt, e.g., in a vacuum over sulphuric 
acid. When the sodium sulphate is again completely 
dehydrated, the mass falls to a lino powder from which the 
anhydrous sodium sulphate can be separated by means of 
its insolubility in anhydrous organic solvents.—A. S. 

Drying apparatus. J. E. Hobbs. Coulsdcn, Assignor to Ran- 
some-ver Mehr Machinery Co., Ltd., London. U.S. 
Pat. 1,102,662, July 7, 1914. Date of appl., Oct. 21, 
1912. 

See Eng. Pat. 29,313 of 1911; this J„ 1913, 221.—T. F. B. 

Drying or cooling granular materials ; Process of -. 

E. Boramann, Assignor to J. A. Topf und Sohne, Erfurt, 
Germany. U.S. Pat. 1,102,714, July 7, 1914. Bate of 
appl., Oct. 29, 1913. 

See Eng. Pat. 29,835 of 1912 ; this J., 1913,1147.—T. F. B. 

Liquids ; Apparatus for aerating and gasifying -. 

T. K. Irwin. Fr. Pat. 467,288, Juno 14, 1914. Under 
Int. Conv., Jan. 23, 1913. 

See Eng. Pat. 1925 of 1913; this J., 1914, 274.—T. F. B. 


IIA.—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Hydrogen ani methane ; Modification of the Jaeger method 

for determining -. Wibttut. J. Gas Lighting, 1914, 

127, 174. 

The Jaegor method consists in the fractional combustion 
of tho gaseous mixture bv passing it over copper oxide, 
first at 250°—270 5 C., to burn the hydrogen, and then at 
red heat to burn tho methane. Both steps in the process 
are very Blow. To accelerate the combustion, tho author 
adds sufficient cerium dioxide to give a grayish white 
mixture with tho copper oxide. A silica combustion tube 
is usod, filled with nitrogen beforo the experiment, and 
the gas iB passed through t he tube 4 to (J times, eaoh passage 
taking 1 to 2 mins. The copper oxide is regenerated by 
means of oxygen after each experiment. A sample of 
coal gas containing H 49*9% as determined by absorption 
with palladium black, and CH 4 20-9% as determined by 
explosion, gave by tho now method, H 49-5 and CH 4 , 
21-2%.—A. T. L. 

Mineral oil exjxmts from the United State*. Oil, Paint, and 
I>rug Rep., Aug. 3, 1914. [T.R.J 


| amorphous peat from the lower layers, is pressed and out 
■ into sods, which may be stacked for air-drying. These 
may contain up to 91% moisture, although amorphous 
! peat alone, containing 88% moisture, cannot be staoked. 

—A. T. L. 

j Coke ovens , etc.; Apparatus for charging - . J. J. Allen, 

i Crook, Durham. Eng. Pat. 1121, Jan. 15, 1914. 

I The charging device, which is brought opposite the mouth • 

, piece of a horizontal retort, has a stiff centre bar 
j carrying pivoted push-plates which are held against stops 
in an operative position during the forward movoment of 
the bar, and are tree to move about their pivots so as to be 
drawn over the coal on the return stroke. The stops are 
arranged so that the push-plates are slightly inclined to 
the vertical on tho charging stroke, and to the horizontal 
on the return stroke, whorebv the coal is pressed down¬ 
wards on both strokes of tho bar.—A. T. L. 

, Coke ; Process for cooling hot - by means of inert waste 

gases. W. Walch. Ger. Pat. 275,436, Nov. 4, 1913. 
Waste gases from the heating of the coke ovens are passed 
through a heat-interchanger {e.g., a steam boiler or the 
' like) and are then used to cool the hot coke, after which 
I they are again passed through tho heat-interchanger. 

| 

j Coal; Continuous carlmmsalion of - in vertical retorts. 

H. J. Toogood and R. Dempster and Sons, Ltd., EUamk 
| Yorks. Eng. Pat. 9400, April 22, 1913. 

! The cooling chain hors, or coke receptacles, at or near tho 
I bottom of each retort are connected by valve-controlled 
| by-pass pipes, so that any temporary oxoessive gas pressure 
i in one retort may ho relieved by opening tho valve Auto- 
i matie dip seals may be usod instead of the valves. In a 
retort of elongated cross-section, the coal-feeding shoot is 
! situated centrally of tho major cross-sectional axis in such 
j a manner that the outer edges of tho top of the charge 
| are within tho heated portion of the retort.—W. F. F. 

Distillation of coal; Treatment of hot gases produced by -. 

I W. J. B. Leech and A. Edwards, Leeds. Eng. Pat. 
20,964, Sept. 17, 1913. 

I The gas from the retort is cooled, and doposits of pitch 
| and ammonium chloride prevented, by the introduction 
i of regulated spravs of circulating wuter and coal tar, 

! applied rcsi>ectivoly between the hydraulic main and the 
! retort mouthpiece, and against tho gas stream at a point 
behind the hydraulic main. Tho ammonium chloride 
1 solution and the tar flow together into a circulating well, 

! tho circulation continuing until the solution is strong 
1 enough to allow of crystallisation of ammonium ohloride. 

| * “ —W. F. F. 


Exports of mineral oils from tho principal customs dis¬ 
tricts of the United States (representing about 98% of the 
shipments from all parts), during the twelve months, 
July 1, 1913, to June 30, 1914, were as follows :— 



Gallons. j 

Value 

Dollars. 

Crude oil . 

Illuminating oil . 

Lubricating and paraffin oils .... 

Naphthas, gasoline, etc.. 

Residuum, gas oil, fuel oil, etc. .. 

146,056,080 

1,155,809,430 

195,472.181 

185,578,770 

586,301,000 

0,808,513 

74,374,091 

27,500,378 

20,508,682 

15,502,192 

Total, 1913-14. 

Total, 1912-13. 

2,209,218,073 
1,947,746,803 1 

150,879,850 

184,514,109 


Patents. 


Peat sods, which may be immediately stacked, made from 
partly drained peat. J. W. R. von Traubonberg, Reval, 
Russia. Eng. Pat. 15,715, July 8, 1913. 

A mixture of young or fibrous peat cut from the upper 
layers of the bog, with ah equal or greater quantity of 


| Gas producers ; Suction -. H. Dormand, Hartlepool. 

Eng. Pat. 27,201, Nov. 26, 1913. 

To avoid the pulsation of the fuel in tho feed-pipe at every 
suction stroke of the engine, a vacuum is maintained in an 
annulur enlargement in the feed-pipe. Side feed apertures 
are formed at the delivery end of the pipe. The zone of 
combustion in the producer is regulated by the provision 
| of a circular vaporiser around the combustion chamber, 
the water supply being adjustable, and the mixed air and 
1 water vapour being delivered into the sealed ash-pit. 

Gas producers. J. A. Herrick, New York. U.S. Pats. 
1,100,074 and 1,100,075, June 16, 1914 ; date of appl., 
Feb. 27, 1911. Renewed, Nov. 12, 1913. 

(1) A gas producer is formed with fixed upper and lower 
sections carrying a number of stirrers projecting into the 
middle section, which is rotatable. (2) The producer is 
entirely stationary, but the stirrers projecting from the 
upper and lower ends are caused to rotate. The air is 
introduced through a number of radial tuyere boxes, upon 
which the lower stirrers are mounted.—H. H. 










824 


Cl. II A. —FUEL; OAS; MDTEBAL OILS AND WAXES. 


[Avgust 81, 1914. 


Illuminating gat; Device for indicating naphthalene in — 

E. St. Claire Deville, Assignor to Soc. du Gaz de Paris, 
Paris. U.S. Pat. 1,100,231, June 16,1914 ; date of appl., 
Apr. 24, 1913. 

The gas is cooled and passed through a restricted orifice, the 
fall in temperature and the pressure difference on each 
side of the orifice being noted. The saturation tempera¬ 
ture of the gas with naphthalene vapour may also be 
determined by the apparatus if the gas be first passed 
through a receptacle containing naphthalene.—H. H. 

Gas generator. D. D. Barnum, Worcester, Mass. U.S. 
Pat. 1,100,941, June 23, 1914; date of appl., Mar. 1," 
1912. 

A steam injector is fitted near the centre of the grate of 
a gas producer to force an upward jot of steam through the 
central mass of fuel, while radial jets arranged just abovo 
the grate introduce steam under pressure at the sides of the 
producer.—H. H. 

Combustible elastic fluid mixtures ; Means for regulating 

-. A. C. Ionides, London. Eng. Pat. 15,758, July 

8, 1913. 

A sensitive bell or diaphragm, subjected on its two sides 
to the static pressures of the two constituents of the 
mixture (e.g., gas and air) is connected by lever artns 
to two regulating valves, each of double-boat type, in 
such a way that the weight of the bell or diaphragm is 
counterbalanced. The constituents are admitted to the 
mixing chamber through flap valves, the loads on which 
are independently adjustable. A slide-valve allows 
the strength of the mixture to be varied without altering 
the ratio of the pressures at the double beat valves. 

—W. F. F. 

Gas producers ; Apparatus for regulating the air supply for 

-. H. L. Doherty, New York. U.S. Pat. 1,101,787, 

June 30, 1914 ; date of appl., Feb. 15, 1910. 

A valve in the air-supply conduit is moved in one direction 
by hand and is returned slowly by a weight, the return 
movement being controlled by a liquid dash-pot having 
an adjustable by-pass valve.—A. T. L. 

Gas ; Apparatus for purifying -. H. F. Smith, Lexing¬ 

ton, Ohio. U.S. Pat. 1,099,773, Juno 9, 1914 ; date of 
appl., Oct. 12, 1912. 

The gas is passed through a rotatablo cage containing 
a pervious aiaphragm to separate tar particles. Upon 
rotation of the cage, the gaB passes through the diaphragm 
in the reverse direction.—11.11. 

Fuels for internal-combustion engines , and means for pre¬ 
paring them for use. L. N. Reddie, London. From 
Explosions-Turbine-Studiengos. m. b. H.,Berlin-Wilmers- 
dorf, Germany. Eng. Pat. 14,520, June 23, 1913. 
Fuel which can be used in a carburettor without heating, 
consists of an emulsion made by stirring together crude 
oil or tar, a light oil such as crude naphtha or benzene, 
and a liquid which does not mix with the oils, such os water 
or alcohol. To render the emulsion permanent, soap, 
caustic soda, ammonia, sodium carbonate, lime water, 
milk, or rubber solution may be added. Examples given 
arc : (1) crude naphtha, 500 ; water, 50 ; soft soap, 10 ; 
and petroleum, 100 parts; (2) gas tar, 100; benzene, 
100 ; soap and water, 10; alcohol, 10 ; and petroleum, 
10 parts; (3) crude naphtha, 500; crude petroleum, 
200—300; water, 50—100; and soap, 5—10 parts. 

—A. T. L. 

[Mineral] Oils ; Treating [diminishing the viscosity of] -. 

A. Philip, Portsmouth. Eng. Pat. 14,778, June 20,1913. 
Petroleum oils, which are too viscous to bo readily pumped 
or otherwise handled, may be rendered less viscous by addi¬ 
tion of naphthalene up to about 8% by weight of the 
mixture. Oils of which the high viscosity is due to the 
presence of the heavier paraffins may be treated in this 
way.—W. F. F. 


Hydrocarbons [ pentanes]; Process of obtaining liquid -. 

E. Schill, Assignor to Continental Gas Compressing 
Corporation, New York. U.S. Pat. 1,100,260, June 16, 
1914 ; date of appL, Oct. 10, 1912. 

A gaseous mixture of hydrocarbons of low, medium and 
high boiling points is compressed in the presence of a 
finely divided heat-absorbing agent and cooled sufficiently 
to liquefv the portions, normally volatilised above 25° C., 
having the medium and high boiling points. The liquefied 
mixture is led whilst still under pressure, to a still whore 
the ingredients of medium boiling point, viz. the pentanes, 
are distilled off.—H. H. 

Oil; Treating [dehydrogenating ]-. J. A. Dubbs, Pitts¬ 

burgh, Pa., Assignor to R. J. Dunham, Chicago, Ill. 
U.S. Pat. 1,100,717, June 23, 1914 ; date of appl.-, Nov. 
9, 1905. 

Hydrocarbons are dehydrogenated by heating to a tem¬ 
perature at which they are broken up when mingled with 
air, and forcing air through at a rate sufficient to maintain 
continuous distillation without further application of heat. 

—H. H. 

Oils ; Apparatus for fractionating mineral -. C. B. 

Forward, Urbana, Ohio. U.S. Pat. 1,100,966, June 23, 
1914 ; date of appl., Mar. 4, 1914. 

A retort for heating oils under pressure at about 650° F. 
(343° C.) is provided with a scries of condenser columns, the 
first of which has pipe connections so that the liquid con¬ 
densed therein can be returned direct to the retort in order 
to control the quality of the asphaltum base left in the 
retort.—H. H. 

Petroleum hydrocarbons ; Treatment of -. R. F. Bacon 

and C. W. (’lark, Pittsburgh, Pa. U.S. Pat. 1,101,482, 
June 23, 1914 ; date of appl., May 6, 1912. 

Petroleum hydrocarbons having a boiling point of 
about 250 J 0. and upwards are decomposed and distilled 
under a pressure of 100 to 300 lb. per sq. in., the heat being 
applied at such a rate as to give a minimum yield of 18% 
of gasoline hydrocarbons boiling at 30° to 150° C.—H. H. 

Combustion ; Method of conducting -. Methods of 

burning liquid fuels. H. L. Doherty, New York. U.S. 
Pats. 1,101,788, 1,101,789, and 1,101,790, June 30,1914. 
Dates of appl., Jan. 10, Jan. 10, and April 13, 1911. 

(1). In a kiln for calcining carbonate minerals by direct 
contact with the flame, liquid fuel is sprayed by a steam 
jet and admitted to the combustion chamber with a 
limited quantity of air so as to effect a partial combustion 
of the fuel in contact with refractory material and to 
convert the unburnt fuel into fixed gases; and the resulting 
gaseous products are mixed with air containing at least 
30% of combustion products and brought into contact 
with the hot materials in the kiln, whereby complete 
combustion is effected, and a large flame of moderate 
temperature is formed. (2). For decomposing materials 
by direct, contact with flame, tho process described above 
is modified by using compressed air in place of steam. 
(3). Liquid fuel is atomised, mixed with carbon dioxide 
and air, and partially burnt, and the resulting gas is burnt 
with a further Bupply of air. The quantity of carbon 
dioxide is Huch as to prevent the production of soot during 
the initial combustion, and the quantity of primary air is 
sufficient to give a temperature between 130(r and 2000° F. 
(704°—1093° C.).—A. T. L. 

Burning finely-divided fuel; Apparatus for -. D. J. 

Irish, New York, Assignor to The Babcock and Wilcox 
Co., Bayonne, N.J. U.S. Pat. 1,102,510, July 7, 1914. 
Date of appl., April 1,1913. 

See Eng. Pat. 18,712 of 1911; this J., 1912, 804.—T. F. B. 

Fuels; Method and device for measuring the heating value 

of -. H. Junkers, Aix-la-Chapello, Germany. U.S. 

Pat. 1,103,915, July 14, 1914. Date of appl., Oct. 15, 
1913. 

See Eng. Pat. 22,514 of 1913 ; this J., 1914,105.—T. F. B. 
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Heating peat and other peaty substances; Proceet and 
apparatue for -, to prepare them for mechanical de¬ 

hydration. G. Walters. Fr. Pat. 467,344, March 27,1913. 

She Eng. Pot. 2788 of 1913: this J., 1913,1000.—T. F. B. 

Briquettee of coal and carbonaceous waste; Praceee for 

making - -N&amlooze Vennootschap Briquet Co. 

(Briket Maatsch.). Fr. Fat. 467,572, Jan. 22, 1914. 
Under Int. Conv., Feb. 1,1913. 

See Eng. Pat. 5416 of 1913 ; this J„ 1913, 880.—T. F. B. 

Coke ovens; Regenerative -. E. Lecocq, Brussels. 

Eng. Pat. 16,599, July 19, 1913. Under Int. Conv., 
Sept. 4, 1912. 

See Fr. Pat. 460,399 of 1913 ; this J„ 1914, 67.—T. F. B. 


and upright inoandeaconoo burners, from a petroleum lamp 
and from candles, from a heating burner placed beneath 
a vessel of water, and from the burner of a Junkers' oalori- 
meter. The amount of oarbon monoxide was from 0 2 to 
0-4. of nitric oxide 006 to 0-17 and of sulphur dioxide 
0-025 to 0-12% of tho amount of carbon dioxide formed. 
With insufficient primary air, the amount of oarbon 
monoxide was 1-7 to 2% of the amount of carbon d'oxido. 
In an atmosphore contaminated with combustion produots 
that it contains 1% of carbon dioxide, these quantities 
are well bolow tho danger point. In a room of 48 ob. m. 
capacity, without Bpucial means for ventilation, and 
lighted by gas, tho quantity of oarbon dioxide oould rarely 
reach O'5 or 0-75%.—A. T. L. 

Patents. 


Coal, shule. or the like ; Process and apparatus for the treat¬ 
ment of - in vertical retorts. A. Waddell, Dunferm¬ 

line. U.S. Pat. 1,103,112, July 14, 1914. Date of 
appl., Sept. 11, 1913. 

See Eng. Pat. 21,991 of 1912; this ,1., 1913,690.—T. F. B. 

Water-gas; Process for the production of --. Dcllwik- 

Fleiseher Wassergas-Gos. in. b. H., Frankfort., Germany. 
Kng. Pat. 304, Jan. 5, 1914. Under Int. Conv., Aug. 6, 
1913. 

See Fr. Pat. 466,421 of 1913 ; this J., 1914, 585.—T. F. B. 

Oas producers ; Rotary grate for ——. K. Koller. Fr. Pat. 

467,540, Jan. 21,1914. Under Int. Conv., Jan. 22,1913. 

See Eng. Pat. 1092 of 1914; this J„ 1014, 740.—T. F. B. 

Cas producer. C.Whitfield. Fr. Pat. 467,676, Jan. 24,1914. 

See Eng. Pat. 1117 of 1913; this J„ 1914, 190.—T. F. B. 

Cas washer. W. J. Fiddos. Fr. Pat. 466,458, Dec. 22, 
1913. Under Int. Conv., Juno 14,1913. 

See U.S. Pat. 1,095,835 of 1914; this J„ 1914, 585. 

—T. F. B. 


Cas liquor ; Method of treating —— in small gas works. 
Bcrlin-Anhaltisoho Masohinenbau-Act.-Ges., Berlin. Eng. 
Pat. 4242, Feb. 18, 1914. Under Int. Conv., May 9, 
1913. 

See Gor. Pat. 269,658 of 1913 ; this J., 1914,685.—T. F. B. 

Benzol from petroleum or its distillates ; Process for obtaining 

-. J. Holcgreber, Lodz, Russian Poland. Eng. 

Pat. 17,272, July 28, 1913. 

See Fr. Pat, 460,827 of 1913 ; this J., 1914, 17.—T. F. B. 

Petroleum distillation; Process of treating residue of -. 

H. Wade, London. From Standard Oil Co., Whiting, 
Ind., U.S.A. Eng. Pat. 6593, March 16, 1914. 

See U.S. Pat. 1,049,667 of 1913; this J.. 1913, 414. 

—T. F. B. 

Manufacture of wagon- and machine-grease. Ger. Pat. 
274,209. See XII. 


Wood ; Plant for carbonising -. * B. Dittmer. Gor. 

Pat. 275,516, Feb. 8, 1913. 

In a carbonising plant comprising vertical retorts with 
outlets at their bases, tho charge is heated first at the top, 
so that carbonisation proceeds downwards: in this way 
the contact of tar and other products with the highly 
hosted retort walls, is avoided.—T. F. B. 

Electrodes for arc lamps ; Manufacture of -. F. M. 

Lewis, Brighton. Eng. Pat. 22,222, Oct 2, 1913. 
Under Int. Conv., July 2, 1913. 

See Gor. Pat. 271,093 of 1913 ; this J., 1914,543.—T. F. B. 


III.—TAR AND TAR PRODUCTS. 


Dimethylaminodihydroxybenzophenone. M. Wenzing. Ber., 
1914, 47, 2152—2150. 

When Miehler’s ketone is heated with resorcinol and zino 
chloride an addition product is first formed (Ger. Pat. 
31,321). Tho author carried this reaction further and 
obtainod dimothylami nodi hydroxy benzophenone : 


[(CH a 


| J{ N.C e H 4 ] i C((JH).C i H 8 (()H),-> 

(CH^N.C.H^CO.C, H 1 (OH),+C # H 4 .N(CH 1 ) i . 


The new product was isolated as its zinc chloride double 
salt. Tho free base oxists in two crystalline modifications, 
needles melting at 1(55°—167° C.» and loafleta molting at 
171°—172° C. It is insoluble in water but forms soluble 
Balts. Tho base is Bolublo in caustic alkali with an intense 
yollow colour.—J. B. 


Use of refined coal tar in the creosoiing industry. Von 
Schrenk and Kammerer. See IX. 


Report on wood jrreservatives [creosote oil]. See IX. 

Quantity and character of creosote in well-preserved limbers. 
Alleman. See IX. 


Patents. 


Manufacture of lubricants and substances for adding thereto , 
capable of indicating “ hot running." Ger. Pat. 275,055. 
See XII. 

Apparatus for testing lubricants. Ger. Pat. 275,225. 
See XXIII. 

Device for detecting combustible or explosive gate*, especially 
firedamp. Eng. Pat. 15,064. See XXIII. 


IlB. -DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Lighting and heating flames; Investigations on the quantity 

of carbon monoxide and nitric oxide in -. E. Torres. 

J. Gasbeleucht., 1914, 57. 605-613, 700—706. 

'The quantities of carbon monoxide and of nitric oxide 
-were determined in the combustion produots from inverted 


Diarylurea chlorides; Manufacture of -. J. Y. John¬ 

son, London. From Badische Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 20,107, 
Sept. 5, 1913. 

Diarylamines can ho converted completely into the corre¬ 
sponding diarylurea chlorides, free or praotioally free from 
the diarylamine hydrochloride, by carrying out the last 
part of the treatment with phosgene at a higher tempera¬ 
ture (e.g., 100° C.), and continuing the reaction until all 
tho diarylamine hydrochloride has been converted into 
the urea chloride. The process may be oarried out either 
in abeence or in presence of a diluent or solvent.—T. F. B. 

Ureas of the naphthalene series; Manufacture of -. 

Farbonfabr. vorm. F. Bayer nnd Co. Eng. Pat. 9472, 
April 16, 1914. Under Int. Conv., June 21, 1913. 
New ureas of the naphthalene seriet, suitable for medicinal 
purposes and for the production of substantive cotton 
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dyestuffs, are obtained by treating with phosgene deriva¬ 
tives of 1.8-aminonaphtholsulphonic acids which are 
substituted in the araino group by the aminobenzoyl or 
aminobenzoylaminobenzoyl residues or their derivatives, 
or by a number of similarly grouped aminobenzoyl residues 
or their derivatives. The compound produced by the 
action of phosgene on p-aminobenzoyl-1 -amino-8-napnthol- 
4 6-disulphonic. acid has a strong curative effect on animals 
affected with trypanosomes, and when combi nod with 
diazobenzono yields a pure bluish-rod dyestuff.—T. F. B. 


Sulphonic acids ; [Electrolytic] process of producing -. 

A. Vagt, Leverkusen, Assignor to Farbenfabr. vorm. F. 
Baver und Co., Elberfeld, Germany. U.S. Pat. 
1,102,827, July 7,1914. Date of Appl, Dec. 6, 1911. 
See Fr. Pat. 439,012 of 1912 ; this J., 1912, 579.—T. F. B. 

Obtaining benzol from petroleum or its distillates. Eng. Pat. 
17,272. See 11a. 


Aminoanthraquinones or their derivatives; Manufacture j 

of -. Act.-Gos. f. Anilinfabr., Troptow, Germany; ! 

Eng. Pat. 8917, April 8, 1914. Unuer Int. Conv., j 
June 30, 1913. 

I 

The ureas produced by the action of phosgene on 3- j 
aminobcnzoyl-o-bonzoie acid or its derivatives, can bo 
condensed to anthraquinone derivatives by heating with 
concentrated or fuming sulphuric acid. The condensation 
takes place at 80'—90 c C, without saponification I 
occurring; by heating for a longer period or to a higher | 
temperature, the ureas are sajionitiod and the cornu* i 
ponding aminoanthraqui nones produced. When ureas of . 
3-ammohonzoyl-o-bonzoic acid having a free 6-posit ion ) 
are used, the process yields mainly 2-aminoanthra- 
(juinones, with small proportions of 1-anrinoanthruquinoiu) j 
derivatives. On the other hand, when compounds j 
substituted in the 6-position, such as 3-amino-<5-halogen- j 
benzoyl-o-benzoic. acids, are used, tho products consist \ 
exclusively of 1-annnoanthraquimmo derivatives. 

—T. F. B. j 

Anthraquinone ; Process of making -. F. Singer and 

E. Milareh, Offenbach, Assignors to Chem. Fabr. 
(Iriesheim-Kloktron, Frankfort on Maine, Germany. 
U.S. Pat. 1,103,383, July 14, 1914. Date of appl., 
Jan. 8, 1914. 

Anthracene is treated with nitric acid inf presence of an | 
indifferent liquid, at a temperature below (HI and (he i 
intermediate product is converted into anthraquinone by ! 
treatment with nitric acid abovo 00 C.—T. F. JJ. I 

Anthraquinone nitriles ; Process for preparing -. Fnrb- . 

werke vorm. Meistor. Lucius, und Briming. Gcr. Pat. 
275,517, March 23, 1913. Addition to Gor. Pat. 271,790 1 
(sots this J., 1914, 037). 

/a-HALoOEN-ANTiiltAQVTNoNEs are Converted into anthra- | 
quinono-p-nitrilcs by ‘heating them with copper cyanide j 
in presonco of an indifferent solvent. The products may ! 
be used for preparing dyestuffs.—T. F. B. 


IV.-COLOURING MATTERS AND DYES. 


Oxindigo. I. K. Fries, A. Hasselbaeh, and L. Schroder. 

Annalon, 1914, 44)5, 346—372. 

By the method previously described for oxindigo (this 
J., 1911, 124) 6.6'-diinethyl-2.2'-biscumaronindigo and 
5.r>'-dieliloro-2.2'-biscumaronindigO have been ]>repared 
and found to differ little from the parent substance. 
Reduction of oxindigo by zinc dust and acetic anhydride 
gives the diacctatc of oxindigo white ; in glacial acetic acid 
however reduction goes further and four atoms of hydrogen 
are taken up, probably with formation of 
. OH OH OH*OH 
( , .H,< 0 X':<'< 0 '>C,H 4 


Alkaline reduction rc-mlta in decomposition. By the 
action of alkali on the mixed thio-oxindigo only the 
cumaronc ring in affected and the compound, 


f.H 


*\ 


,,('<>00 

OH 


\ 


X 0 


CH< 


\ 


O.H, 


is formed. It is therefore probable (hat inthe casoof oxindigo 
the compound, HO.(\H 4 .(X).l , H(OH).(X).UO.C l H 1 .OH f is 
first formed, and this is further broken down by the action 
of the alkali. Oxindigo is also decomposed by mineral 
acids, o-hydroxybenzoylformic acid and a compound, 
Ui«H 10 O 4 , resulting. This compound is soluble in alkalis 
and forms an acetyl derivative. By heating it is converted 
into an isomeride of similar properties. The decomposition 
by alkalis has been investigated by means of the addition 
products of primary amines with oxindigo, which are 
relatively stable against alkalis. The addition product from 
jp aminodimethylaniline is attacked by alkali on one side 
of the ring only. The product can be isolated as the benzoyl 
compound, which has the formula : 


O-CO-C.H- 

/• O n N.G.H 4 -N(CH 3 ) 2 
U.H/ Hi Vs >(' 6 ll 4 

0-(O0„H 5 ■0 / 


Anthracene derivatives; Proeess for jrrejHiring -. 

M. Kardos. Gcr. Pat.. 275,248, May 4, 1913. 
Anthracene or ono of its derivatives is treated with 
malonyl chloride in presence of a substance which assists 
condensation. Coloured compounds are obtained, which 
are probably 1.9-malonylanthraecne derivatives. Mild 
oxidation (e.g., with permanganate) in alkaline solution 
converts them into anthraquinone-1-carboxylic acid or its 
derivatives.—T. F, B. 


ami when treated with mineral acid yields aminodimethyl- 
aniline and the compound, 

OCOC e H 6 

c 6 h 4 ( Vo-cy > 4 h 4 

\KW 6 H 6 MV 

Alkaline hydrolysis of this leads to further decomposition 
but the lienzoyl residues are removed by boiling sodium 
acetate, with immediate closing of the ring to form oxindigo. 

-J. B. 


Dihalogen-rarbazoles; Process for preparing nitration 1 

producti of -. G. list. Ger. Pat. 275,833, Aug. 14, ! 

1912. 

Carbazole is treated with a halogen or its equivalent- 
in glacial acetic acid solution, and when the reaction is com¬ 
plete the product is treated with concentrated nitric acid. 
The dihalogen-nitrocarbazolcs thus produced differ from 
the known compounds in having at least one labile halogen 
atom : the reactivity of the halogens can be increased by 
introducing a sulphonic or other acidic group into the 
molecule.—T. F. B. 

Hydrocarbons ; Proem for the systematic oxidation of - 

by air at the ordinary temperature. Soc. Anon, des 
Combustibles Industrie^. Fr. Pat. 467,715, April 3, 
1914. 

See Eng, Pat. 10,208 of 1913; this J., 1914,586.—T. F. B. 


2-Th iouaphthenc.-2'-ruimron indigo. K. Fries and E. 

Bartholomaus. Annalen, 1914, 405, 373—394. 

| 2-Thionaphthene-2'-cumaronindioo is obtained by con- 
J densing cumarandione-2-(p-dimethylamino-anil) with oxy- 
l thionaphthene, or thionaphthenequinono-2-(p-dimcthyl- 
I amino-anil) with curaaranone and splitting off j>-&minodi- 
! methylanilinc with mineral acid. The intermediate pro- 
i duct is the same, whichever method of formation is used, 
so that direct formation of thio-oxindigo must occur, 
combination with the free amine then taking plac^e. Like 
oxindigo the new mixed indigo has no vat-dyeing properties 
as it is decomposed by alkaliB. The decomposition product,. 



can be synthesised from oxythionaphthene and o-hydroxy- 
benzoyl/ormic ester. The o-diketone condenses with 
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o-phonylenediamine to give a quinoxaline derivative and 
it forms a dibensoyl derivative with bensoyl chloride. By 
heating to 180° C. thio-oxindigo is re-formed. The 
aminodimethylaniline condensation product of thio- 
oxindigo must have tho constitution 

NH'O.H.-NfOH,), 

,CO x | /CO x 

C - H < 0 >— rH < s >- H < 
since it is decomposed by alkalis to form tho product 
NH-0,H 4 N(0H,), 

,ro | ,co x 

-CH< V,H 4 

\<JH | ^ S / 

OH 

characterised by its dibenzoyl derivative (see preceding 
abstract).—J. B. 


Auraminc; The constitution of -. E. Grandmougin 

and S. Favre-Ambrumyan. Ber., 1914, 47, 2127—2132. 
To decide between the rival formula* for Auraminc 
(Graebc’s and Stock’s) it is necessary to know at which part 
of the molecule salt formation takes place—in the chrome- 
phoric imino group or in the auxocnromo dimethylainine 
group. According to the authors’ views a deepening of 
the shade should take place in the first, case, whilst in the 
second the shade would be raised in the direction of the 
light end of tho spectrum (see this J., 1913,973 ; 1914, (587). 
Spectroscopic examination shows that salt formation is, 
in fact, accompanied by a deepening and a doubling of the 
chief band to 375 and 435 pp. The ease is parallel with 
that of phenazine (this J., 1914, 687). On the other hand 
if concentrated acid is used, double salt formation takes 
place, the auxochrome dimethylamino group also taking 
part, and the depth of shade is lowered ; in fact the solution 
is colourless, the spectrum Wing similar to that of the 
parent substance- In acetyl-Auraminc acetylation is 
shown also to have taken place at the ohromophorie imino 
group. Here salt formation should take place in the 
auxochrome group to give a p-quinonoid form, the basicity 
of the chrwmophor having been suppressed by acetylation. 
The spectrum of the blue solution thus obtained shows, 
however, no relationship with the other observations and 
some further change must, be assumed to have taken 
place. The quinonoid possibilities can thus be varied at 
will, but no definite distinct ion can bo drawn between them, 
the conversion of a salt-forming group int > the quinonoid 
form depending simply on its relative basicity.—.J. B. 


Flaw rials ; The, conversion of he nzalcunumi nones into -. 

K. v. Auwors and P. Pohl. Annalen, 1914, 405, 243— 
294. 


An investigation of the general applicability of the syn- 
thos’B of 2-mot.hyUlavonol from the dibromide of bonzal- 
(4-methyleumaranon-2) by the action of alkali described 
by Auwors and Muller (Ber., 1908, 41, 4233). Tho con¬ 
clusion is that a flavonol can only rosult when the necossary 
opening of tho cumaranono ring takes place moro easily 
than tho splitting-off of hydrogen halide. Tho roaction 
takes place thus : 


, U\ 

C,H 4 < >CX—CHX—C,H, !-H 2 0- 

NXK 


f.H. 


/ 


■O— CH— C.H, 


\ 


€0—C=0 


+2HX-. 

/° 


,o—e-o.H, 

ii 

'0—C—OH 


It is facilitated by tho prosonco of a methyl, methoxy, or 
chlorine group para to the oxygen of tho cumaranono 
ring, whilst methyl or methoxy groups in the mcla position 
hinder tho reaction, as doos also the presence of two 
methoxy groups in the aldehyde residue. The method 
has the advantage that the eumaranonea are easily acces¬ 
sible whereas the flavonones necessary in carrying out 
Kostaneeki's process (this, J., 1604, 367, 643) are not. 
Several syntheses of flavoncs are deeoribed.—J. B. 


Phenyloxindole. R. Stolle. Ber., 1914, 47, 2120—2122, 
Phenyloxixoole is roadTy obtained by heating ohloro- 
acetyldiphcnylamine with aluminium chloride to 160° — 

180° C.: (C,H s ) ! NCOCH,a-vC 0 H t <' N “*—>C0. It 

condenses with phenylisatin to give diphenylisoindigotin 
(this J., 1909, 420, 831).‘ Tho known ethyloxindole can 
also be piopared by this method from ehloroacetylothyl- 
aniline. The condensation product of chloroacotylohlorido 
and thiocresol is shown to bo CH S .C,,H 4 .8.CH,.C0.C1 and 
not CH 3 .C 8 H 4 .S.CO.CH 2 .01, as stated by Auwors and 
Arndt (Ber., 1909, 42, 544).-J. B. 

o-Hydroxyazo-eomjiounds derived from a-naphthol. G. 
(’harrier and L. Casalo. Gaz. chim. ital., 1914, 44, I., 
607—624. 

By tho action of d : azonium salts on a-naphthol, there are 
formed, in addition to p-hydroxyazo-eompounds, small 
quantities of u-hydroxyazo-derivativos, identical with tho 
/t-naphthoqiiinonearylhydrazones obtained by the action of 
tho corresponding aryihydrazines on rt-naphthoquinono. 
These o-dorivati ves are red crystall’iio substances, sparingly 
soluble in organic solvents, mostly insoluble in cold and 
slightly soluble in hot alkali solution, and soluble in con¬ 
centrated sulphuric acid with a rod colour, changing in a 
few cases to reddish-violet. 2-p-Anisylazo-l-naphtnol is 
soluble in b tiling dilute sod’iim hydroxide solution and 
forms a crystalline sodium salt.—A' 8. 

Patents. 

Dyestuffs ; Process for preventing organic - from forming 

dust. L. Cassolla und Co. Ger. Pat. 274,642, Feb. 2, 
1914. 

The dyestuffs are ground with non-volatile, liquid or serai- 
liquid hydrocarbons, such as mineral oils, Tho incorpora¬ 
tion of a small quantity of oil is sufficient for tho purposo ; 
the dyestuffs can be worked up into powders, which are 
oas ly moistened by water and dissolve without difficulty. 

—T. F. B. 

Dyestuff >■ insoluble in miter ; Process for converting - into 

a finely divided condition. Bad’sche Anilin und Soda 
Fabrik. Ger. Pat. 274,970, March 29, 1913. Addition 
to Ger. Pat. 222,191 (soe this J., 1910, 1003). 

The process described in Ger. Pat. 265,536 (first additional 
patent; see this J., 1913, 1101) is modified by replacing 
the sulphite-cellulose lyo by aromatic sulphonic or carb¬ 
oxylic acids, such as bonzylated aminosuiphonic acids, 
or amorphous, soluble aromatic sulphonic acids containing 
no hydroxyl groups, or phonulsulphonic acids nr their 
condensation products with formaldehyde.—T. F. B. 

Vat dyestuffs of the anthracene series ; Process for preparing 

-. M. Kardos. Ger. Pat. 275,220, .Ian. 30, 1913. 

Anthracene-1.9-dicarboxylic acid imino or one of its 
halogon substitution products iB fused with alkali, tho 
melt is diluted with water, and the dyestuff is precipitated 
from the solution by treatment with air or other oxidising 
agent.—T. F. B. 

Blue dyestuff from 1 *« ininonaphthale «c-4.6.8 -trisulphonic 

acid : Process fur jirejxiring a - by melting with alkaline 

sulphur compounds. Kallo und Co. A.-G. Gor. Pat. 
275,449, Juno 8, 1913. 

1-Aminosaphthalkne-4.6.8-trisuu’Honio acid is molted 
with an alkaline Bulphur compound, the melt is diluted 
with water, and the gases with reducing properties, or 
their compounds, are removed from tho solution before 
separating the dyestuff; this may be done by adding a 
suitable precipitant to the neutral or alkaline solution or 
by passing a eurront of air through the acidified solution. 
This results in a considerably increased yield of the 
dyestuff.—T. V. B. 

Vat [anthracene] dyestuffs; Red - and process of making 

same. R. Herz, Frankfort, Germany, Assignor to 
'(Wlla Color Co., New York. U.S. Pat. 1,103,004, 

1 July 7,1914, Date of appl., July 23,1913. 
j See Fr. Pat. 459,256 of 1912 ; this J., 1913,1101.—T. F. B. 
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Vat dyestuffs of the anthracene eerier; Production of ——. 
Badischo Anilin und Soda Fabrik. Sooond Addition, 
dated Dec. 16,1913, to Fr. Pat. 370,070, Sept. 27, 1906. 
Under Int. Conv., April S, 1913. 

See Eng. Pat. 10,291 ol 1913; this J., 1914,544.—T. F. B. 

Dibemanthrone; Derivative* of -and vat dyestuffs 

derived therefrom. Badischo Anilin und Soda Fabrik. 
First Addition, dated Deo. 20, 1913, to Fr. Pat. 451,798, 
Dec. 11,1912. Under Int. Conv., May 9,1913. 

See Eng. Pat. 12,818 of 1913 ; this J., 1914, 71.—T. F. B. 

Vat [ anthracene ] dyestuffs. Badischo Anilin und Soda 
Fabrik. Fr. Pat. 487,115, dan. 8, 1914. Undor Int. 
Conv., May 9 and Aug. 28, 1913. 

See Eng. Pat. 12,817 of 1913 ; this J., 1914,638.—T. F. B. 

IdlA-Purpurin-Z-carboxylic acid; Process for producing 

-. Farbonfabr. vorm. F. Bayer und Co. First 

Addition, dated Doc. 12, 1913, to Fr. Pat. 451,927, 
Dec. 14, 1912. Under Int. Conv., Murch 10, 1913. 
See Gor. Pat. 272,301 of 1913 ; this J., 1814,545.—T. F. B. 

Colours or dyestuffs fast to umtcr and to light; Process for 

making -. N. W. Turkin. Fr. Pat. 467,041, Jan., 6, 

1914. 

See Eng. Pat. 5737 of 1913; this J., 1914, 742.—T. F. B. 

Preparing an agent for decolorising and clarifying tannin 
and dyestuff extracts from soya beans. Ger. Pat. 274,974. 
See XV. 

Manufacture of ureas of the naphthalene series. Eng. Pat. 
9472. See XX. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Paper standards and paper testing. C. F. Cross. Papier- 
fab., 1914, 12, 831—832. 

The primary physical properties involved in paper testing 
are : in breaking strain, tho sectional area ; in specific 
volume-weight, the density or concentration of fibro- 
substance. In testing for strength, tho breaking strain 
should bo referred not only to the unit of sectional area of 
the strip but the results should also be calculated on the 
assumption that tho area broken consists entirely of fibro- 
substanco without air-space. The ratio of thiokness of 
]iaper to absolute fibre-density should always be kept in 
view. Tho suggestion by Briggs (this ,1., 1914, 746) 
that breaking strain and volume, both reforrod to unit 
weight of paper-substance, Bhould be combined additively 
to give an expression for “ handlo,” is criticised, the 
author’s view Doing that any combination of tho two 
factors mentioned above should be expressed as a product. 

—J. F. B. 

Patents. 

Paper pulp ; Machines for preparing -. W. W. Beau¬ 

mont, London. Eng. Pats. 16,768, July 22,1913, and 
2287, Jan. 28, 1914. 

To a machine consisting of pulping-barrel, feed-hopper and 
shaft with disintegrating and propelling arms is attached, 
in line, a preliminary treating hopper or vat, in whioh are 
similar arms mounted on a hollow shaft enclosing the main 
shaft and driven at a lower speed. Rubbor-bars are 
attaohed to the body of the pulping barrel and some of the 
arms of the shaft in that portion are provided with similar 
ban. In the lower part of the machine, near the feed end, 
transverse shafts are mounted to collect stringy impurities. 
Adjustable baffle-plates are provided to control the passage 
of the material through the various portions of the 
machine.—J. F. B. 


Flax and jute ; Process for utilising the waste of -. J. 

Geisberger. Fr. Pat. 486,847, Deo. 19, 1913. Under 
Int. Conv., Deo. 19, 1912. 

See Ger. Pat. 273,881 of 1912; this J., 1914,746.—T. F. B. 

Silk, silk waste, and cocoons; Treatment of raw - with 

solutions of tryptic ferments, to separate rapidly the sericin 
and to disintegrate them. E. Graeger and A. Kemmler. 
Fr. Pat. 467,776, Jan. 27, 1914. Under Int. Conv., 
Jan. 28, 1913. 

See Eng. Pat. 2213 of 1914 ; this J., 1914, 746.—T. F. B. 

Celluloid; Process for the manufacture of a subslitut ’ for 

-. A. von S. Szolayski, Vienna. Eng. Pat. 1223, 

Jan. 16, 1914. 

See Fr. Pat. 463,906 of 1913; this J., 1914, 417.—T. F. B. 

Threads, films, or plates [from viscose]; Process for the pro- 

durtion of -. E. Bronnert, Niodormorschweder, 

Assignor to Voroin. Glanxstoff-Fabriken A. G., Elberfold, 
Gormany. U.S. Pat. 1,102,237, July 7, 1914. Date of 
appl., April 9, 1913. 

See Fr. Pat. 454,011 of 1913 ; this J., 1913, 865.—T. F. B. 

Sulphite-cellulose; Process for making -. E. Oman. 

Fr. Pat. 467,466, Jan. 19, 1914. Undor Int. Conv., 
Fob. 6, 1913. 

See Eng. Pat. 1145 of 1914; this J„ 1914, 348.—T. F. B. 


VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Chinese block gambier. SoramerhoS and Apostolo. 
See XV. 

Patents. 

Dyeings on cotton fast to washing and to light; Process for 
producing-—. Kuilo und Co. A.-G. Ger. Pat. 
275,660, Doc. 1, 1912. 

Cotton is dyed with tho dyestuff, l-aminonaphthalone-2- 
sulphonic aoid->-a-naphthylamine-»2-amino-5-naphthol-7- 
sulphonic acid, and this is diaxotised and combined with 
a naphthol.—T. F. B. 

Black dyeings on cotton ; Process for producing fast -. 

Farbworko vorm. Meistcr, Lucius, und Bruning. Gor. 
Pat. 275,698, Doc. 17, 1912. 

PP'-Diaminodiphenyuamink or a homologuo or derivative 
thereof is diaxotised and combined with ono mol. of 2.8- 
aminonaphthol-3-6-disulphnnio acid, and the intermediate 
product is tetraxotised and combined with two mols. of 
resorcinol; when cotton dyed with this dyestuff is treated 
with formaldehyde, black dyeings very fast to water and 
to light are produced. —T. F. B. 

Bleaching, dyeing, washing, or otherwise treating with liquids 
hanks of textile yam, silk, or other fibrous material j 

Apparatus for -. Courtaulds, Ltd., and J. Clayton. 

Fr. Fat. 467,222, Jan. 12, 1914. Under Int. Conv., 
April 17, 1913. 

See Eng. Pat. 9067 of 1913 ; this J., 1914, 197.—T. F. B. 

Dyeing with Aniline Black ; Process for -. H. Fletcher, 

Thaon-lea-Vosges, Assignor to A. E. Vergd, Vincennes, 
Franoe. U.S. Pat. 1,102,898, July 7, 1914. Date of 
appl., July 21, 1913. 

See Eng. Pat. 15,868 of 1913; thia J., 1914,418.—T. F. B. 

Dyeing vegetable fibres intense orange, red, or brown shades j 

Processes for -and dyestuffs for that purpose. H. 

Levinstein, J. Baddiley, and Levinstein, Ltd. Firit 
Addition, dated Deo. 6, 1913, to Fr, Pat. 465,979, 
Nov. 29, 1913. Under Int. Conv., Deo. 7,1912. 

See Eng. Pat. 28,296 of 1912 ; this J., 1914,73.—T. F. B. 
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Dyeing textiles ; Apparatus for -. W. R. Smith. Fr. 

Pat. 466,681, Deo. 27,1013. Under Int. Conv., Jan. 4, 
1913. 

See Eng. Pat. 294 of 1913; this J., 1913, 866.—T. F. B. 

Vat dyeing baths ; Process for preparing -. M. Maxim. 

Fr. Pat. 467,631, Jan. 21, 1914. 

See Ger. Pat. 260,068 of 1912; this J., 1913, 697.—T. F. B. 

Printing on fabrics ; Process of -. Farbwerke vorni. 

Meister, Lucius, und Briining, Hochst on Maine, Ger¬ 
many. Eng. Pat. 6011, Feb. 26, 1914. Under Int. 
Conv., Feb. 27, 1913. 

See Ger. Pat. 272,626 of 1913; this J„ 1914, 647.—T. F. B. 


VII.—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Ammonia ; Synthesis of -61/ means of aluminium 

nitride. C. Matignon. Chem.-Zeit., 1914, 88, 894—896, 
909—910. 

Skrpek has shown that when a current of nitrogen is passed 
through a mixture of alumina and carbou at 1800° C., the 
alumina is rapidly converted into aluminium nitride :— 
A1 3 0 3 H-3C-|-N 4 —AlaN a -f-3CO—187-6 cal. Tho heats of 
formation of the nitrides of the following metals, calculated 
on N„ are :~Mg, 119-7 ; Ca, 111-2 ; Si, 90 ; Al, 110 cals. 
Aluminium combines directly with atmospheric nitrogen 
when introduced at a high temperature into a flask con¬ 
taining nitrogen, or if a mixture of aluminium powder and 
carbon is strongly hoatod and a current of nitrogen intro¬ 
duced through a carbon tube within the masB. A tempera¬ 
ture of 2000 u C. is easily obtained in this way. Serpek’s 
process can be accelerated, and effected at 1600° C., by 
tho aid of the catalytic action of hydrogen and iron. 
In experiments at 1500° C. lasting an hour, in the presence 
of hydrogen, tho produot contained 12-86% N; in the 
presence of iron, 7-7% and in the presence of both hydrogen 
and iron 27-07%. Bauxite, containing iron oxide can 
therefore be used for tho process, and subsequent decompo¬ 
sition of the nitride yields ammonia and pure alumina. 
Tho nitride is heated under pressure with a solution of 
sodium aluminate of 20°—21° B. (sp. gr. 1-162—1*171), and 
the alumina is then thrown down by adding some pre¬ 
cipitated alumina, the solution being used again without 
further concentration. The oost of preparing alumina 
from tho nitride in this way is about half that of 
preparing it from bauxite by heating under pressure with 
caustic soda and sodium aluminate of 40° B. (sp. gr. 1-383). 
When the process is worked solelv for tho production of 
ammonia, the alumina is not purified, and tho decomposi¬ 
tion of the nitride is simpler. A furnace for the manufac¬ 
ture of aluminium nitride by Sorpek’s process comprises a 
fixed chamber arranged between two inclined rotating 
cylindrical chambers whioh open into it. The lower of these 
rotating chambers contains a resistance and forms an 
electric furnace; the lining is of aluminium nitride. 
Bauxite is fed into the upper end of the upper rotating 
chamber and passes downwards through the chambers, 
mixing with oar bon which is fed into the fixed chamber, 
and meeting a ourrent of nitrogen whioh is admitted at the 
lower end of the electric furnace. The carbon monoxide 
formed in the reaction is burnt at the lower end of the upper 
chamber ; and serves to preheat the bauxite. Each of the 
rotating ohambers is 26 m. long, and a ourrent of 10,000 
amperes at 230 volts is used.—A. T. L. 

Potassium carbonate; An impurity of -. W. Kohen. 

Chem.-Zeit., 1914, 88, 898. 

Potassium carbonate, purified so as to yield no precipitate 
with silver nitrate, often gives one after ignition. The 
author has found this to be due to the presenoe of 
potassium chlorate, whioh is formed during the eleotrolytic 
production of caustic potash and remains m the carbonate 
manufactured therefrom.—A. T. L. 


Magnesium sulphate, sodium sulphate and sodiumphoepkate ; 

Commercial standards for dried -. J. C. Umney 

and C. T. Bennett. Proc. Brit. Pharm. Oonf., 1914, 
23—24. 

Dried magnesium Bulphate should be prepared by drying 
the crystalline salt at 100° C. till it has lost about a 
third of its weight and oqntains 23 to 31% H,0. The 
produot should be readily and completely soluble in 
water. Sodium sulphate can be readily dehydrated by 
heating for two hours at 100° C., and the dried salt should 
not contain more than 5% H,0. The same limit should be 
adopted for sodium phosphate which can be prepared by 
drying the crystalline Balt at 100° 0.— F. Shdn. 

Aluminium hydroxide; Some reversible hydrosols derived 

front -. R. P. Rose. Kolloid-Zoits., 1914,16,1—7. 

Precipitated aluminium hydroxido if washed rapidly and 
dried slowly, e.g., at 40°—80° (X, becomes, during the 
drying, soluble in dilute acetic acid. Produots of the 
composition, Al s O a ,7—6H,0, give very visoous solutions ; 
from Al s O,,4-6H a O to A1,0„2-76H.0, mobile, faintly 
opalescent solutions are obtained, ana from Al a O.,l*9H a O 
downwards solution no longer takes place. The most 
suitable concentration of aootio acid is 6—8% ; above 40% 
of acid, normal aluminium acetate is formed. The solu¬ 
tions produced are colloidal in character. Propionic, 
butyric, nitrio (N /20—N /35), hydrochloric (N /20—N /35), 
hydrobromic (N /10—N /20), and hydriodio acid (N /6— 
N /12) also form hydrosols with the aluminium hydroxide 
under similar conditions. Sodium and potassium sulphates 
produce irreversible coagulation of the hydrosols, but the 
coagulation produced by boiling, by hydrochlorio acid, or 
by the aluminium salt of the acid used in preparing the 
hydrosol, is reversible, tho ooagulum being redissolved on 
replacing the supernatant liquid by water. The disperse 
phase in the liydrosol is evidently a basic aluminium Balt, 
and the view is expressed that the molecule of this basic 
salt is ionised to a certain degree, and that the reversible 
coagulation represents a phase of the law of mass-action 
as applied to the solubility produot.—A. 8. 

Silicic acid gel; Structure of -. J. 8. Anderson. Z. 

physik. Chem., 1914, 88, 191—228. 
Experiments on tho repeated dehydration and re-hydra¬ 
tion of silicic acid gel are described, together with similar 
experiments using benzene and aloohol in plaoe of water. 
The results are interpreted in accordance with Zaigmondv’B 
view (this J., 1911, 1066) that the gel is permeated by 
extremely fine capillaries ; tho average diameter of the 
largest capillaries is calculated to be 6*65 up and that of 
the smallest 2-63 yy. The specific gravities of the gel 
substanoo, of the dried gel, ana of the gel saturated with 
water were found to be 2-048, 0-980 and 1*600 respectively. 
No evidence of the formation of hydrates was observed. 

—A. S. 

Nickel oxide and protoxide; Tariff treatment of - in 

Sweden. Board of Trade J., July 30, 1914. [T.R.] 

A Swedish Royal Dooree, dated the 13th May, 1914, 
provides that nickel oxide and nickel protoxide shall be 
added to the list of duty-free chemicals included under 
No. 1163 of the Swedish Customs Tariff. This Decree is 
to take effect from the 1st January, 1916. 

Acetic acid for industrial purposes in Belgium. Board of 
Trade J., July 30, 1914. [T.R.] 

A Decree of the Belgian Minister of Finance, dated the 
17th July, provides that foreign acetic aoid imported into 
Belgium by manufacturers who are known to require aoetio 
addin their manufacturing processes, may, under a permit 
issued by tho Administration, be admitted at the following 
reduced rates of duty :— 

Acetic acid containing in pure acetic acid — 

40% or less, 3 frs. per heotolitre (l‘3d. per gall). 

More than 46% up to 60%, 4$ frs. per hectolitre (2<L). 
More than 60% up to 80%, 6 frs. per hectolitre (2*6d.). 
More than 80%, 7$ frs. per heotolitre (3Jd.). 
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Acetio acid imported at theae reduood rates must, before 
delivery to the importer, be denatured in the presence of 
the Customs offioers, so as to render it unfit for comestible 
purposes. 

[Note. —Hitherto foreign acetic acid for industrial pur- 

J loses has been allowed to be imported free of Customs 
luty by virtue of Article 3 of the Law of the 11th June, 
1887, and the Deeroo of the 13th June, 1887.] 

Patents. 

Sulphuric acid ; Proem and apparatus for the manufacture 

of -. J. F. Carmichael, Liverpool, and F. Guillaume, 

Brussels. Eng. Pat. IS,679, July 7, 1613. 

In the manufacture of sulphuric acid by passing the 
reacting gases through a series of independent, vertioal 
chambers, alternate chambers are left empty, whilst the 
intermediate chambers are filled with the usual paoking 
materials; tho consequent expansion of the gases issuing 
from the packed chambers or towers results in consider¬ 
ably increased yields.— 0 . R. 

Sulphuric acid; Protect of manufacturing -. J. 

Lutjuns, Hanover, Germany. Eng. Pat. 6617, Mar. 16, 
1914. 

In the manufacture of sulphuric acid by the chamber or 
tower process, tho supply of nitrio acid to tho Glovor 
tower is regu luted by an electrically-controlled thermometer 
situated in the lead chamber. When the temperature in tho 
chamber falls, owing to lack of nitric acid, an electric 
cirouit is clusod, operating a valve which admits nitric acid 
to tho Glover tower, and vice verm. —0. R. 


sulphuric acid or other aoid solution as electrolyte, in 
presence of a mercury compound. Example. The tirade 
oompartment of an electrolytic cell, with clay diaphragm 
and lead anode, is filled with 30% tulphuno acid con¬ 
taining 1 to 2% of mercuric oxide; the oathode, whioh 
may be of lead or copper, is also in 30% eulphurio aoid. 
Aoetylene is introduced into the anode oompartment at 
the rate of 48-5 grins, per hour for every 100 amps. The 
current used may bo 5 to 16 amps, per sq. decimetre of 
anode surface at 3 to 4-5 volts, and the eleotrolyte is kept 
at 30° to 40° C. The yield of acetic aoid amounts to 0-5 
kilo, or more per litre of anolyte in 24 hours.—T. F. B. 

SaUfor culinary purposes. G. W. Maloolm, Northwioh, and 
The Salt Union Ltd., Liverpool. Eng. Pat. 29,053, 
Deo. 16. 1913. 

Common salt is moulded in the form of oubcB, blocks, or 
the like, oaoh of whioh oontains a predetermined quantity 
of salt (where tho amounts of salt used are in tablespoonfuls, 
oupfulB, etc., etc.), suitablo for culinary purposos. — O. R. 

Bore earth metalt; Procett for the manufacture of compound! 

of the -. Gebr. Siemens und Co., Berlin-Liohtenberg, 

Germany. Eng. Pat. 8015, March 30, 1614. Under 
Int. Conv., April 1,1913. 

Rare metals are rapidly precipitated from their solutions 
as fluorides, by the addition of ground fluorspar and a 
little hydrochloric acid, the mixture being preferably 
heated and stirred. Ground a|iatite may be used instead 
of fluorepar, phosphates of the earths being precipitated. 

—0. R. 


Sulphuric acid; Water-spraying device, especially for the 

manufacture of - in lead chandlers. Harkortsohe 

Ilergwerko und Chum. Fabrikon zu Sohwolm und 
llarkorUm A.-G. Ger. Pat., 275,388, Nov. 16, 1913. 


Tub spraying device (see lig.) 
consists of a casing of hard 
lead in two parts, a ami 5, 
screwed together, with a packing 
ring in between. In the lower 
par t fits a glass vcssol, k, having 
a central opening and provided 
with grooves whioh extend from 
the top to the bottom in a curved 
|iath and diminish in cross-section 
as they approach the central 
aliening. A ball, i, of glass or 
the liko rests in tho vessel, k, and 
partly closes tho grooves. Tho 
upper part, c, of tho device is 
connected with the water supply 
and thon flows out through tho 
grooves mentioned, issuing from 
tho opening, g, in tho form of 
fine spray.—A. 8. 
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Acetic acid from acetylene ; Process for producing -. 

Farbonfabr. vorm. F. Bayer und Co. Fr. Pat. 467,515, 

Jan. 20, 1914. Under lnt. Conv., Fob. 21, 1913. 
Acetvlbn* is oonvortod into acetic aoid by passing it 
through a solution of hydrogen neroxido, porsulphurio 
aoid, monoporeulphurio aoid, or a salt of one of these acids, 
in presence of mercury or a mercury compound. Example: 
A current of aoetylene (10-8 parts by woight) is passed 
into a mixture of 250 ports of 20 to 30% sulphuric aoid, 
100 parts of 95% ammonium persulphate, and 5 to 10 
parts of merouno oxide, the temperature being kept 
between 30° and 40° C. The resulting liquid oontains 
24 to 25 parts of aootio aoid.—T. F. B. 


Acetic acid from acetylene; Electrolytic proem for producing 

_ Farbenfabr. vorm. F. Bayer und Co. Fr. Fat. 

467,778, Jan. 27, 1914. Under lnt. Conv., March 27, 
1913. 

Thx anodio oxidation of aoetylone to acetic aoid can bo 
effected in a satisfactory manner by using a solution of 


Magnesium carbonate from magnetian limestone ; Proem of 

manufacturing -. F. 8. Young, Newark, N.J. U.8. 

Pat. 1,101,772, June30,1914 ; date of appl.. Got. 6,1909. 
Maonbsian limestone is calcined, hydrated, sus|iended in 
water, and carbonated at atmospheric pressure, with the 
formation of magnesium bicarbonate solution and the 
precipitation of calcium carbonate.—O. K. 

Amalgams of alkali and alkaline-earth nictate; Proem for 

the decomposition of -. M. Helbig. Ger. Pat. 275,047, 

Aug. 17, 1913. 

In the electrolytic production of alkali and alkaline-earth 
hydroxides with the aid of mercury cathodes, the decom¬ 
position of the amalgam is accelerated by the addition 
thereto, or to tho reaction liquid, of small quantities of 
vanadium, molybdenum, or tungsten, alone or distributed 
on a suitable Bupport, or in the form of an alloy or chemical 
oompound. Under these conditions, tho amalgam is de¬ 
composed as rapidly as it is formed, and a nearly theoretical 
ourront yield can be obtained with a relatively small 
quantity of more ary and in a simple form of apparatus. 

—A. B. 


Barium aluminatc; Promt for obtaining -. C. A. 

Beringor. Ger. Pat. 275,287, March 5,1913. 

A mixture of barium sulphate, a substance containing 
aluminium silioate, and a reduoing agent is hoated for a 
long time to bright redness with burnt lime or limestone, 
or subetancce, e.g. calcareous marl, containing the same, 
in order to oonvert the silica into calcinm silicate. For 
example a finely powdered mixture of: day 100, heavy- 
spar 84, carbon 36, and slaked lime 120 parte is heated for 
8 hours at 1200° C., and barium aluminatc is extracted 
from the product by lixiviation with water. Tho residual 
caloium suioate is suitable for use in the manufacture of 
oement.—A. 8. 

Tkionyl chloride; Manufacture of——. P. A. Nqwton, 
London. From Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. Eng. Pat. 27,830, Deo. 3, 1913. 
Tezontl ohlorido is obtained by the interaction of sulphur 
or sulphur monochloride with onlorine and ohloroeuiphonic 
acid or of sulphur diohloride with ohlorosulphonic add, 
with or without addition of a catalyst, mob as antimony 
trichloride or mercuric chloride.—A. S. 
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Thiatud chloride; Manufacture of -. Farbenfabr. vorm. 

F. Boyer and Co, Ger. Pot. 275,378, April 16, 1613. 
Thioxyl chloride is produced by the interaction of sulphur 
trioxide and sulphur dichloride at the ordinary tempera¬ 
ture and pressure, in presenoe of suitable catalysts, t.g., 
antimony trichloride, mercuric chloride, or other chlorides 
of heavy metals.—A. 8. 

Hydrogen peroxide eolations; Process for preventing the 

decomposition of -. A. Farago and H. Gonda. Ger. 

Pat. 275,440, Oct. 26,1013. Under Xnt. Conv., April 30, 

1913. 

The solutions are saturated with oxygen and kept in 
dosed vessels in which a high pressure is maintained by 
means of a gas, preferably oxygen.—A. 8. 

Hydrogen peroxide ; Process for increasing the stability of 

- in neutral liquid or solid media. E. Merck. Ger. 

Pat. 275,469, June 1, 1912. 

The stability of aqueous solutions of hydrogen peroxide or 
of solid compounds containing loosoly-oombined hydrogen 
peroxide is increased by addition of small quantities of 
neutral acyl esters of aminohydroxyoorboxylic acids. 
u-Bcnsoylhydroxy-jS dimethylaminoidobutyrio aoid, bens- 
-oyleegonine, and a-benxoyl-0-piperidopropionic aoid arc 
specially suitable.—A. 8. 

Air; Separation of oxygen from -. L. Bergfeld, 

Durlach, Germany. Eng. Pat. 21,211, Sept. 16,1613. 
The object of the invention is to obtain oxygen from the 
air. Nitric acid vapours are passed over heated sulphuric 
acid to form oxygen, water, and nitrosyl sulphuric acid ; 
the last-named is treated with water to form sulphuric aoid 
and nitrous anhydride, nitric acid being re-formed from 
the nitrous anhydride by meani of water and atmospheric 
oxygen. The equations are : 2HN0 s =2N0,+H,0-t-0 ; 
2H,S0 4 +2N0 1 =2HO.S0 1 .0(NO)+H,0+0; 
2HO.SO 1 .O(N0)+H 1 O=2H f 8O 4 +N 1 O l ; and 
N 4 0 s -f 0,4-11,0—2HNO,. The cycle .of reaotions is 
carried out continuously in a system of refractory and 
aoid-proof tubes, acting as heat interohangers on the 
counter-current principle, the tubes being preferably 
|iacked with quarts grains or the like, which offer resistance 
to the flow of fluids, and facilitate the interchange of 
heat.—0. R. 

Sulphuric, acid anhydride ; Process for producing - 

according to the contact process. H. von Kfler and 

A. Weindel, Leverkusen, Germany, Assignors to General 
Chemioal Co., New York. U.8. Pat. 1,102,870, July 7, 
1614. Date of appl., June 23, 1613. 

See Fr. Pat. 460,074 of 1913 ; this J„ 1614, 22.—T. F. B. 

Zinc sulphate solution ; Preparing pure -. 8. Araki, 

Osaka, Japan. Eng. Pat. 15,546, J uly 5, 1913. Undor 
Int. Conv., Sept. 8, 1912. 

See Fr. Pat. 464,038 of 1913 ; this J., 1914,484.—T. F. B. 

Hitrides; Purification of mixtures containing -. C. 

Bosch and A. Mittasch, Assignors to Badische Anilin 
und Soda Fabrik, Ludwigshafen on Rhine, Germany. 
U.S. Pat. 1,102,715, July 7, 1914. Date of appL, 
June 20, 1910. 

See Fr. Pat. 418,059 of 1910; this J„ 1911, 26.—T. F. B. 

Cyanamide; Production of -. M. Engelmann and 

B. Merkel, Assignors to Farbenfabr. vorm. F. Bayer und 
Co., Elberfeld, Germany. U.S. Pat. 1,102.892, July 7, 

1914. Date of appl., Feb, 27, 1912. 

See Eng. Pat. 2311 of 1912 t this J„ 1912, 900.—T. F. B. 

Sulphur and sulphates; Process of producing -. C. 

Hansen, Leverkusen, Assignor to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Fat. 
1,102,611, July 7,1914. Date of appl., June 30, 1913. 
Bee Ger. Pat. 264,920 of 1912; this J., 1613,1068,—T. F. B. 


Cream of tartar t MamtfitOurt of ——» H. Cantom, 
Voghera, Italy, and J. Chau terns and E. Degrange, 
Assignors to Cantoni, Chautems et Cie., and E. De- 
grange, Goneva. U.S. Pat. 1,103,658, July 14, 1914. 
Date of appl., Feb. 8, 1612. 

See Ft. Pat. 428,714 of 1911 i this J., 1911,956.—T. F. B, 

Reducing agents; Process for making stable - from 

rapidly oxidisable substances which are difficult to use, 
such as sodium, potassium, calcium, phosphorus, and 
similar substances. P. Goldstein. Fr. Pat. 466,853, 
Dee. 23, 1913. Undor Int. Conv., Deo. 23, 1912. 

See Ger. Pat. 208,657 of 1012 ; this J., 1914,201—T. F. B. 

Base-exchanging substances containing silicic acid, alumina, 

and bases ; Process for making -. Permutit-Akt.* 

Ges. Fr. Pat. 467,300, Jan. 14,1014.' Under Int. Conv., 
April 30, 1913. 

See Eng. Pat. 1039 of 1914 ; this J„ 1914, 649.—T. F. B. 

Hydrogen peroxide, solutions; Process for preventing the 
decomposition of —— . A. Farago and H. Gonda. 
Fr. Pat. 467,103, Jan. 8, 1914. Under Int. Conv., 
April 30, 1913. 

See Ger. Pat. 275,440; preceding.—T. F. B. 

Hydrogen peroxide; Cathodic manufacture of - in an 

electrolyte containing oxygen or gases containing oxygen. 
Henkel mid Co. Fr. Pat. 467,223, Jan. 12,1014. 

See Eng, Pat. 754 of 1914 and Ger. Pat. 273,266; this J. 

1914, 644, 093—T. F. B. 

Hydrogen ; Producing - and apparatus therefor. G. 

Bosoh, Assignor to Bad : sche Amlin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S. Pat. 1,102,716, 
July 7, 1914. Date of appl., July 7, 1913. 

See Eng. Pat. 2098 of 1913 ; this J., 1913,1156—T. F. B. 

Hydrogen ; Process for producing pure -. Badische 

Aniun und Soda Fabrik. First Addition, dated Deo. 26, 
1913, to Fr. Pat. 439,262, Jan. 22, 1912. Under Int. 
Conv., May 16, 1913. 

See Eng. Pat. 14,509 of 1913 ; this J., 1914, 256—T. F. B. 

Nitrogen and oxides of nitrogen; Process for the simul¬ 
taneous production of -. Farbwerke vorm. Meister, 

Lucius, und Brfining. First Addition, dated Deo. 8, 
1913, to Fr. Pat. 453,845, Jan. 31, 1913. Under Int. 
Conv., Dec. 12, 1912. 

See Eng. Pat. 28,737 of 1913; this J., 1914,483—T. F. B. 

Nitrogen compounds; Process and apparatus for making 

-. A. H. Lymn. Fr. Pat. 467,592, Jan. 22, 1914. 

Under Int. Conv., Jan. 22, 1913. 

See Eng. Pat. 1851 of 1913 ; this J., 1914, 244—T. F B, 


Vm.—GLASS; CERAMICS. 

Patbhts. 

Class [rod ] manufacture; Apparatus for -. Thq 

British Thomson-Houiton Co., Ltd., London. From 
General Electric Co., Scheneotady, N.Y., U.S.A. Eng. 
Pat. 17,602, July 31, 1913. 

A number of gripping devices travelling continuously up 
and down above a bath of molten glass, seise an initial 
length of solidified glass rod, which has been started by 
moans of a bait, and draw it upwards. Towards tbe end 
of the upward travel of each of the carriages, on which the 
gripping devices are mounted, means are actuated for 
severing the rad below the point where it is gripped, and 
the detached length of glass rod is swung over the top of 
the machine and deposited in a receiver. The gripping 
devices then descend and remain open until they come 
into position again on the upward path, and seise a fresh 
rod of gists, whioh is already held and being dnwn up¬ 
wards by a gripping device higher up.—0. R. 




m 
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[Anew* », 1914. 


Furnaces for melting glass or mHals. J. Larabot, Mar- 
cinelle-Charleroi, Belgium. Eng. Pat. 29,813, Dec. 27, 

1913. 

In a tilting furnaoe for melting glass or metals, a detachable 
head is arranged at each end of the hearth, and is water- 
jacketed around the port, which communicates with the 
gas-supply flue, fixod in the axis of rotation of the furnace. 

A circular connection is fixed to the wator-jackot to secure 
a tight joint, and another port is provided in the head, 
communicating with a movable and detachable hot air 
flue ; the latter is secured to the head, and communicates 
in turn with the conduit of one of the regenerators, through 
a connection ensuring a tight joint, whatever be the 
position of the furnace. To form such a connection, the 
lateral faces of the water-jacket are enclosed in a fraino of 
asbestos shoots secured to the upper portion of a metal 
frame, the lower edge of which rests in a groove filled with 
sand, two of the faces of the jacket Iwnng flat, and two 
being bo curved as to remain in contact with the edges of | 
the asbestos frame, whatever l>e the position of the movable j 
flue. By this means communication between the hearth 
and the regenerators is ensured during tilting as well as 
during melting.—0. R. 

Thin-wdllcd articles from substances other than clay, but ! 
which can be moulded and burnt in a similar manner to 

ceramic materials; Manufacture of very -. E. 

Podszus. Uor. Pat. 274,847, April 19, 1912. 

The process is for the preparation of thin-walled articles 
from such substances as thoria, zirconia, rare earths, | 
alumina, silica, boron nitride, and carbon. A jwmanent 
mould made of material having a low coefficient of expan- j 
sion is used. It is coated first with a thin layer of paraffin, 
cerosin, wax, or ozokerite, and then with a layer of the 
refractory substance previously made into a thin paste. 
After the paste has sot or dried, the layer of paraffin or the 
like iB removed by warming or by means of a solvent, 
whereupon the shaped articlo of refractory material can 
be withdrawn from tho mould. The surface of the inter¬ 
mediate layer of paraffin or the like may be roughened or 
rubbed over with graphite to make it adhere well to the 
layer of refractory material, or a layer of gelatin, collodion 
or the liko may be applied before the refractory material. 

If tho layer of gelatin or collodion be made sufficiently 
thick it may bo withdrawn, after removing the inter- j 
mediate layer, and will then itself serve as a mould.—A. S 

lUuminating-glass; Method, and batch or mixture, for 

making -. 0. A. Macbeth, Assignor to Macbeth- 

Evans Glass Co., Pittsburg. Reissue No. 13,766, July 7, 

1914, of TJ.S. Pat. 1,097,600, May 19, 1914 Date of 
appl., June 9, 1914. 

See this J., 1914, 693.—T. F. B. 

Furnace for melting glass or metals; Tilting -. J. 

Lambot. Fr. Pat. 466,664, Dec. 26, 1913. Under Int 
Conv., Jan. 30, 1913. 

Ske Eng. Pat. 29,813 of 1913; preceding.—T. F. B. 

Porcelain and similar substances ; Apparatus for baking 

-in continuous furnaces with movable hearths. E. O. 

Faugeron, Assignor to Soc. Anon, des Faiencories de 
CreiF et Montereau, Montereau, France. U.S. Pat. 
1,103,184, July 14, 1914 Date of appl., Oct. 11, 1911. 
See Fr. Pat. 421,765 of 1910 ; this J., 1911, 424.-T. F. B. 


IX.—BUILDING MATERIALS. 

Portland cement raw materials; Burning tests of Philip • 

pine -. A. P. West and A. J. Cox. Philippine J. 

Soi., 1914, 9, 79-102. 

Cement made in an experimental gas-fired stationary kiln, 
from local materials (ohiefly limestone and voloanic tuff), 
mixed so that the ratios, BiO a : R|0 3 and CaO : (SiOj-f - 
B|O a ), and the cementation index, are within the usual 
technical limits, was found to be sound and of high specific 
gravity and tensile strength.—F. Sopn. 


Wood; Preliminary work in fire-proofing -. R. E.Prinoe. 

Proc. Amer. Wood Preservers’ Assoc., 1914, 158—172. 
The apparatus for testing inflammability consisted of a 
quartx cylinder, 3 ins. in diam. and 10 ins. long wound with 
nichrome ribbon of high electrical resistance and insulated 
with asbestos. The apparatus was heated electrically, 
natural draught was used, and the temperature of the air 
inside the cylinder indicated by a thermocouple pyrometer. 
Test pieces, 1$ ins. square by 4 ins. long, were impregnated 
with concentrated solutions under 100 lb. pressure per sq. 
in. The pieces.containing 6% of moisture, were placed in the 
cylinder previously heated to 200° C. and allowed to remain 
until the gasos ignited at a small pilot-light 1 inch above the 
test-piece and Bet fire to the wood or, in default, for 40 
mins. The tests were repeated at temperature-increments 
of 50° 0. If the wood ignited the time was noted and the 
piece dropped into a chamber below tho cylinder; it was 
allowed to burn for 3 mins, and the loss of weight recorded. 

I Of untreated woods tamaraok was the most resistant and 
I redwood next. Of tho chemical impregnating agents, 
oxalic acid, sodium carbonate and bicarbonate were 
inefficient in retarding combustion and weakened the wood. 
Ammonium salts were most effective, while borax was 
also of considerable value.—J. F. B. 

Wood, preservatives [creosote oil ]; Report of the Committee 

on -. Proc. Amer. Wood Preservers’ Assoc., 1914, 

58—76. 

The definition of creosote oil is revised, and comprises 
, all distillate oils boiling between 200 J and 400° C., obtained 
by direct distillation from tars consisting principally of 
coiu|>ounds of the aromatic series and containing well- 
I defined amounts of phenoloids. The most important tests 
are : those for moisture, specific gravity and distillation. 
Additional tests are : for free carbon, tar acids, sulphona- 
tion ; the Herapel distillation test, refractive indices and 
specific gravities of the fractions. These testB are described 
in detail with the apparatus employed. AH temperature 
observations must he made with a standard thermometer of 
specified dimensions, length of stem from 0° to 400° 

295 mm., bulb 14 mm. long and 6 mm. in diam. Readings 
to 1)6 uncorrected. No recommendations have yet been 
formulated as to standard spacifications for creosote oils 
but the specifications enforced by several consumers’ 
associations are reprinted collectively for comparison. 

Creosote in well preserved timbers ; Quantity and character of 

- w G. Alleman. Proc. Amer. Wood Preservers’ 

Assoc., 1914, 88—96. 

The creosote oils extracted from timber which had been in 
use many years showed an average of 32-9% of distillate 
below 270° C. and 66’8 of oils of high boiling point. The 
defects of most modern oreosote preservatives are deficiency 
in basic oils of high boiling point and the substitution for 
these of tar or other viscouB substances. Under proper 
conditions of distillation a stable, heavy creosote oil (Bp. gr. 
M0) could be manufactured from coal tar, containing 
nothing which boils below 210° 0.; for general purposes 
not more than 50% of the total should distil below 315° C., 
and for wood-paving blocks not more than 35%. The 
qualities demanded are penetrating power, stability, and 
preservative and water-proofing value. All these are 
possessed in a high degree by pure heavy creosote oil. 
Tar has a very low penetrating power, even when injected 
at a high temperature, and wood treated with a mixture 
shows a separation of the components : oil, tar and carbon, 
at the margins of the close-gram rings. As regards stability, 
losses occur owing to volatilisation, extraction by water 
and crystallisation in wood impregnated with light creosote 
oils. Preservative value may depend on direct antiseptic 
action or permanent adhesion of a stable oil-coating to the 
walls of the minutest cells ; external filming without pene¬ 
tration is of little account. In the light oils the ailtiseptio 
constituents predominate but are volatile and largely 
soluble in water. The heavy oils are sufficiently rioh in the 
higher homolognes of cresols, both these and the protective 
oils being far more stable. Waterproofing also depends 
on the complete ooating of the cell walls with an oily deposit 
which excludes moisture.—J. F. B. 
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Creosoting industry ; Use 'of refined coal tar in the -. 

H. von Sohrenk and A. L. Kammerer. Proc. Amer. 

Wood Preservers’ Assoc., 1914, 99—148. 

The efficiency and permanence of the preservative effect 
of creosote oils depend on the proportion of oils boiling 
^bove 235° C., and this corresponds inversely with the 
rate of evaporation in open dishes or in timber test-biocks. 
The best results are always obtained with a heavv oil 
equivalent to the No. I specification of the Amer. Railway 
Eng. Assoc., but the supply of such oils is limited and far 
short of the demand. The blending of a small proportion 
of refined coal-tar enables inferior oils to be used with 
more satisfactory results, as regards permanence, than are 
obtained with such oils in the pure state. Eighty parts 
of the inferior creosote oil should be thoroughly mixed 
with 20 parts of coke-oven coal-tar, containing not more 
than 5—6% of carbon, at 180° F. (83° C.) and the tem* 
rature of the mixture during impregnation should not be 
low this. The penetrating power of the mixture is not 
less than that of creosote oil if the time under pressure 
bo slightly increased. The separation of the tarry com¬ 
ponents from the oil in the pores of the wood is denied 
and the superior retention of the oil is proved experiment- 
ally.—J. F. B. 

Wood-preserving industry in the United Stales, 1913. Board 
of Trade J., Jnly 23, 1914. [T.R.] 

Returns from 93 wood-preserving plants, of which 58 
are commercial plants and 35 private plants (of these 
26 are operated by railway companies), show that in 1913 
these plants treated 153,613,888 cubic ft. of material, or 
■21*9% more than in 1912. The total consumption of creosote 
oil by these plants in 1913 was 108,373,359 (American) galls., 
an increase of 29-5% over the previous year; the consump¬ 
tion of zinc chloride amounted to 26,466,803 lb., an 
increase of 27-5%, and of miscellaneous liquid preservatives 
3,885,738 galls., an increase of 26-4%. The quantity of 
creosote importedjn 1913 was 62% of the total amount 
used. New plants for the manufacture of creosote oil 
are, howevor, being erected in the middle west and, if 
present plans materialise, should add about 10,000,000 
-gallons annually to the available supply of creosote. 


Patents. 

Kilns or ovens for calcining lime, cement, and other material. 
F. Oosland, Liscard, Cheshire, and It. Booth, London. 
Eng. Pat, 22,173, Oct. 2, 1913. 

'To prolong the life of the lining of vertical shaft kilns, and 
to preheat the material before calcination, the kiln lining 
is oval or elliptical in shape from the gas ports upwards to 
a desired point, the wall itself being vertical ; from the 
upper end of the vertical wall to a desired point higher up, 
the lining is twisted in the shape of a spiral, and from the 
uppeT end of the spiral, the section of the kiln beooraes 
•cironlar, finally widening into hopper form at the summit. 

—O. R. 


Wood ; Process for preserving -. W. Lichty. Ger. 

Pat. 274,662, July 23, 1913. 

Wood is impregnated with solutions of lead chloride and 
mercuric chloride, which may be applied consecutively or 
simultaneously.—T. F. B. 

Cement: Process of and furnace for manufacturing -. 

L. P. Basset, Montmorency, France. Eng. Pat. 15,612, 
July 7, 1913. 

See Fr. Pat. 457,511 of 1912 ; this J., 1013, 1012. Refor- 
■enoc is directed, in pursuance of Seot. 7, Sub-sect. 4, of the 
Patents and Designs Act, 1907, to Eng. Pats. 9545 of 
1894 and 24,620 of 1909,—T, F. R 


Process for obtaining barium aiumimte. Ger. Pat. 275,287. 
See VIL 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Cyaniding ; Calcium hydroxide for -. R. K. Meade. 

Eng. and Min. J., 1914, 98, 52—53. 

Slaked lime preoared by rotating quicklime orushed to 
pea-size in a steel drum with slight excess of water, and 
sifted from the coarse particles, is preferable to quieklime. 

-W. R. 8. 

Copper and nine; New researches on the alloys of -. 

L. Guillot. Bull. Soc. d’Eneour., 1914, 121, 14—56. 

A series of pure Cu-Zn alloys with Cu from 56 to 100% 
was subjected to mechanical testB after rolling, in some 
cases after rolling and drawing, and also after working and 
annealing. The annealed samples shotted a simple relation 
between the tensile strength and the Brinell hardness. 
Rolling (hot and cold) had a considerable influence on the 
oroperties of tho alloys, but the effects were eliminated 
by annealing. Quenching increased the hardness. For 
industrial use, alloys with not less than 72% Cu ate 
recommended.—T. St. 

Bronzes; Three-metal -. A. M. Blow. Met. and 

Chem. Eng., 1914, 12, 461—467. 

A description of tho ternary systems: copper-tin with 
lead, zinc, phosphorus, manganese and aluminium. 
Lead imparts plasticity to bronze, and diminishes hardness, 
and temperature changes (“ imparts a lower mutual 
freezing point ”). Microscopic examination shows that 
the lead iB distributed throughout the mass. Segregation, 
to which bronzes rich in load are liable, is prevented by the 
addition of 1% Ni, sulphur added in tho form of galona, 
phosphorus, or arsenic. A small addition of zinc does not 
materially alter the structure of bronzes, whilst ductility 
and tensile strength are Blightly increased. Bronzes con* 
taining zinc are more easily forged and oold-rollod and less 
readily corroded by sea-water. Phosphorus may exist 
entirely as solid solution (up to 1%) or as Cu, P ; it greatly 
increases the hardness and resistance to wear, whilst 
impairing the tensile strength, elasticity and elongation. 
Tho maximum in commercial bronzes is about 0-8% P, with 
about 8% Sn. Tho valuable properties of manganese 
bronze are its strength and non-oorrodibility; commercial 
products often contain more aluminium than manganese. 
True aluminium bronze seldom contains more than 11% 
A1; it is useful in casting, though it shrinks considerably. 
The addition of tin increases its ductility.— W. R. 8. 

Lead, copper, zinc, tin, aluminium, nickel, mercury, and 

silver; World's jrroduciion of -. Board of Trade 

J., Aug. 6, 1914. [T.R.J 

According to a statistical summary and report oompiled 
by the “ Metallbank und Metallurgisohe Geselischaft,” 
Frankfort-on-Maine, the total production of these metals 
during the last three years has been :— 



1811. 

1012. 

1013. 

Lead . 

Metric tons. 
1,186,000 

Metric tons. 
1,181,800 

Metric tons. 
1,186,700 

Copper . 

893,800 

1,018,600 

1,006,000 

Zinc . 

902,100 ; 

977,000 

007,000 

Tin. 

117,600 j 

124,700 

128,000 

Aluminium . 

45,000 1 

02,600 

68,200 

Nickel. 1 

24,500 | 

28,600 

80,000* 

Mercury . ! 

4,100 ] 

4,900 

4,200 

Silver, fine . 1 

i 

7,085 

7,745 


•Estimated. 


Steel production in the United States. Eng. and Min. J., 
Aug. 1, 1914. [T.R.] 

The Statistical Bureau of the American Iron and Steel 
Association states that the production of steel in the 
United States in 1913 was the largest ever reported. A 
further decrease in the make of Bessemer or converter 
steel, and a Urge increase in open-hearth steel, 'chiefly 
basic metal, are noteworthy. 
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The production in 1912 wad 1913 wm :— 



1012. 

1913. 


Ions. 

Tons. 

Bessemer . 

10,327,901 

9,545.706 

Open-hearth. 

20,780,723 

21,590,931 


121,617 

121,226 

Electric. 

18.309 

30,180 

Miscellaneous . 

2,853 

3,831 

Total . 

31,251,303 

31,300,874 


Included in the oj>en-heftrth steel are 1,256,305 tons 
made by the acid process and 2,210,718 tons produced by 
the duplex process, made from metal partly treated in 
Bessemer converters and finally purified in open-hearth 
furnaces. This is an increase of 772,064 tons over the 
previous year. 

In 1813 the production of stoel treated with ferro- 
vanadinm, ferrotitanium, nickel and other alloys was 
714,357 tons, a docreaso of 78,144 tons from 1912. The 
total included 74,924 tons Bessemer steel, 213,404 acid 
open-hearth, 386,486 basic open-hearth, 28,279 crucible and 
11,264 tons electric and miscellaneous steel. 

At the close of 1913 there were 30 plants equipped,to 
make steel by the standard Bessemer process and 80 by 
the Tropenas or other modifications of that proocss. 
There were 119 basic and 93 acid open-hearth plants, 29 
of them l>eing equipped to make both acid and open-hearth 
steel. There were 110 crucible steel plants and 19 electric 
plants. 

Mineral output of the Philippine bland* in 1913. Board 
of Trade J., July 30, 1914. [T.R.] 

The following statistics have been obtained from the 
Mines Department of the Bureau of Science of the Philip¬ 
pine Islands showing the mineral output of the islands m 
1913, as compared with 1912:— 



1012. 

1013. 


Quantity 

Value. 

| Quantity. 

j Value. 




Dollars. 


Dollars. 


.. metric tons I 

141 

24,636* 

227 1 

32,235* 

HI Ivor 

.. fine ounces! 

7,121 

4,332 

Not stated 

Not stated 

Gold 


27,582 

570,212 

42,011 

868,362 
Not stated 


.. metric tons 

2,720 

10,100 

Not stated 

Clav products — 

— 

226,500 

— 

230,000 

Lime 

.. metric tons , 

— 

46,013 

11,050 

51.350 

Hand and gravel 

cubic metre* 

__ 

234,375 

689,011 

297,823 


.. motrlc tons 

— 

325,525 

197,039 

175,020 

Salt 

19,147 

287,255 

19,500 

287,500 


• The statistics for Iron represent the quantity and value of iron 
castings, mostly ploughsliarcM. 

Mineral products mined or manufactured but not sold 
at the end of each year are not included in the foregoing 
figures. 


Mineral production of Canada in 1913. 
Min. and Eng. World, July 18, 1914. 


J. McLcish. 

[T.R.1 

The preliminary report on mineral production in Canada 
in 1913 shows a total value of $144,031,047, made up as 
shown in the following table 


Product. 

Conner, at 15.260 cts., lb. 

Gold, o*. 

Pig iron, tons . 

Iron we hoW, tons. 

Lead, at 4.659 cts.. lb. . 
Ulckel, at 80 eta., lb. ... 
Silver, at 50.791 ct*.. os. . 
Cobalt »nd nickel oxides . 
Zinc ore, tens. 

Total. 


Metallic. 


Quantity. 

Value. 

76,975,832 

$11,753,440 

784,625 

16,216,131 

73,508 

996,429 

216,614 

430,561 

87,662,703 

1,754,706 

49,676,772 

14,908,032 

31,750,618 

18,984,012 


689,511 

7,585 

400,000 


•66,127,821 


Son-metallic. 


Actinolite, tons . 

Arsenic, white, tons . 

Asbestos, tons. 

Asbestic, tons . 

Coal, tons. 

Corundum, tons . 

Feldspar, tons. 

Graphite, tons. 

Grindstones, tons. 

Gypsum, tons . 

Magnesite. tonB. 

Mica, tons .. 

Mineral pigments— 

Barytes, tons . 

Ochres, tons . 

Mineral water . 

Natural gAB, per M. 

Peat, tons . 

Petroleum, at $1,782 brls. 

Phosphate, tons . 

Pyrites, tons . 

Quartz, tons . 

Halt, tons. 

Tale, tons. 

Tripolite, tons. 


66 

1,692 

186,951 

24,135 

16,115,089 

1,177 

16,985 

2,162 

4,284 

639,608 

770 


641 

5,987 

20,345,763 

2,600 

228,080 

25 

228,811 

78,261 

100,791 

12,250 

620 


Total . 


— $47,517,155' 


Structural materials and clay products. 


Cement, Portland, brls. 

Clay products— 

llrick, common, pressed, jawing 

Sower pipe .,. 

Fire day, drain tile, |K)ttery, etc. 

Kaolin, tons. 

Lime, bus. 

Sand and gravel. 

Sand-lime brick . 

Slate, sq. 

Stone— 

Granite . 

Limestone. 

Marble . 

Sandstone. 

Total structural materials 

and day products . 

All other lion-metallic - 

Total value, metallic. 


8,658,922 $11,227,284 


7,700,224 
920,973 
1,037,870' 
5,000* 
1,605,81 & 
1,712,256- 
962,004 
6,444 


500 

7,671,381 


1,432 


1,644,183- 
3,087.991 
250,37* 
216,857 


$30,386,071 
47,517,15!> 
66,127,821. 

$144,031,047 


Grand total, 1913 .... 

Smelter production .—The total quantity of ore, concen¬ 
trates, etc., treated in 1913, was 3,027,085 tons as com¬ 
pared with 3,005,410 tons in 1912. The ores treated may¬ 
be classified as follows :— 



1912. 

1013. 


Ton*. 

Tons. 

Niekcl-eopi>er ores . 

Sllvcr-cobalt-nickel-arscnic ores - 

725,065 

823,403 

8,097 

5,818 

Lead and other ores treated in lead 

50,932 

78,110 

Copper-gold-silver ores. 

2,212,316 

2,110,754 

Total. 

3,005,410 

3,027,085 


The products obtained in Canada from the treatment of 
these ores include refined lead produced at Trail, B.C,,. 
and fine gold, fine silver, oopper sulphate, and antimony 
produced from the residues of the lead refinery there 
silver bullion, white arsenic, nickel oxide and cobalt oxide 
produced in Ontario from the Cobalt district ores. In 
addition to these refined products, blister copper, copper 
matte, niokel-oopper matte, cobalt material or mixed 
oobalt and niokel oxides are produoed and exported for 
refining outside of Canada. __ 


metals contained In' refined smelter 
products exported. 

Refined 

products. 

talned In 
matte, blister*, 
base bullion 
and speiss. 


11,977 

13,789,709 

39,468,729 

130,533 

1,64~4J85 

3,384,249 

213,270 

934,601 

59,245 722 

49,67^772 


Lead (including secondary lead), lb. .. 

Copper, lb. 

Copper sulphate, lb. 

Nickel, lb. 

Nickel and cobalt oxides, etc., lb. .. 
White arsenic, lb. 
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The aggregate remits of smelting and refining operations 
•may be summarized as in the above table. The figures do 
not represent the total production from smelting ores 
mined in Canada since considerable quantities of copper 
*nd silver ores are still shipped to other smelters outside 
Canada for smelting. 

Smelter produots shipped out of Canada for refining were 
blister copper carrying gold and silver values 15,270 tons 
in 1913, as compared with 17,063 tons in 1912, ooppor 
matte carrying gold and silver values 5159 tons in 1913 as 
against 8727 tons in 1912 and Bessemer nickel-copper 
matte carrying small gold and silver values as well as 
metals of the platinum group 47,150 tons in 1913 as 
•compared with 41,925 tons in 1912. 


Patents. 

Metal ; Means for stirring or agitating molten - in 

melting pots. 1. Hall, Birmingham. Eng. Pats. 15,323, 
23,493, and 24,081, July 3, Oct. 7 and Oct. 24, 1913. 
The dish-Bhapod stirror fits fairly closoly into tho bottom 
•of the melting pot, and its outer edge is turned upwards 
and is providod with annular corrugations. Perforations 
are arranged at or near tho angle where the turned-up por¬ 
tion commences. A central sloe vo, attachod to the solid cen¬ 
tral part of the dish, surrounds the stem of a valvo which 
controls a central tapping hole. The dish is workod 
upwards and downwards by a lever attached to the sleevo 
and pivoted on the furnace edge. Modified forms havo 
perforated radial blades attached to tho sleeve, and means 
for imparting a rotary motion to tho dished member. 

—T. St. 

Metals ; Comjmite -. The British Thomson-Houston 

Co., Ltd., London. From General Electric Co., Schonou- 
tady, U.S.A. Eng. Pat. 19,021, Aug. 21, 1913. 

Mf.tal of tho general character of Monel metal (Ni 2, Cu 1) 
is united to steel by means of an intermediate film of copper. 
Plates of tho two metals, with a sheet of copper between, 
are heated in hydrogen or in a vacuum to somewhat 
above the melting point of coppor, but below the melting- 
point of th© other metals. The composite sheet may 
be rolled or otherwise worked without danger of the 
•components separating.—T. St. 

Waste heat of slags ; Method and apjHiratus for utilising the 

-. C. Sommlor. First Addition, dated Dec. 4, 1913, 

to Fr. Pat. 463,298, Oct. 6, 1913 (this J., 1914, 426). 
‘The receptacles into which molton Blag is run, are sur¬ 
rounded by closed-in vessels full of water. A reservoir 
situated at a higher level communicates with tho wator 
vessels by pipes tlirough which a natural circulation of 
the water takes place. The steam produced, assists tho 
circulation. Various forms embodying this principle are 
•described.—T. St. 

Furnaces; Calcining and roasting -. E. Cornet. First 

Addition, dated Jan. 8, 1914, to Fr. Pat. 465,302, 
Nov. 25, 1913 (this J., 1914, M0). 

'The lowor portion of the furnace containing the calcined 
,{>roduct is surrounded by an annular chamber, or inde¬ 
pendent segmental chambers, containing refractory ohequer- 
work in which the incoming air is strongly heated. 
The central conduit which admits air into tho centre of the 
charge, to complete the oxidation of carbon monoxide, 
is also provided with ohequer-work. The iron bars of tho 
Iramework of the annular preheaters may be hollow so as 
to allow of water cooling.—T. 8t. 

Jurnace for roasting ores. P. Piketty. Fr. Pat. 466,991, 
Jan. 5, 1914. 

A shaft furnace is built up on a framework of reinforced 
•concrete. The walls are formed of independent slabs of 
•concrete with asbestos in the joints. The lining is com- 
posed of refractory bricks, vertical grooves being left for 
Air cooling.—T. St. 
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Alloys of high melting point; Manufacture of -. Wol¬ 

fram Lampen Akt.-Gee. Fr. Pat. 468,737, Deo. 30, 
1913. Under Int. Conv., Aug. 19,1913. 

In making dnotile alloys of high melting point from one 
of the metals Cr, V, Nb, Ta. Os, Ru, Th, Zr, and W, with 
a small amount of another of the same metals, a very small 
amount (l /2000 of the total mass) of a metal of the platinum 
group is added to the mixture before compression, to act as a 
catalytic agent in facilitating tho formation of an alloy, or 
solid solution.—T. St. 


Ores ; Method of agglomerating and simultaneously trans- 

forming - before smelting. R. E. Trottier. Fr. Pat. 

467,301, March 26, 1913. 

The ore is agglomerated with the coal'necessary for reduc¬ 
tion and tho necessary flux so that the briquettes can be 
treated in a blast-furnace direct without other additions. 
The briquettes may bo heated to dull redness out of 
contact with air, or in a reducing atmosphere, before 
charging into tho blast-furnace, whereby volatile consti¬ 
tuents of tho ore are driven off, the distillation produots of 
tho coal aro recovered, and tho motal is partly reduced. 

—T. St. 


Agglomeration of iron ores; Process for increasing the output 

of rotari/ kilns especially as used for the -. G. Polysius, 

Eiscngiesserci und Maschinenfabrik. Ger. Pat. 275,582, 
Feb. 8, 1913. 

Besides tho main burner a socond burner is provided, the 
flame from which is directed to that part of tne kiln where 
the finer material, which is not or only partly agglomerated, 
accumulates. The two burners may form branches from 
a common fuel- and air-supply pipe.—A. S. 

Plated metals ; Process for removing the coating from —— 
bj/ means of mercury , with recovery of the latter by distilla¬ 
tion. K. Albert, E. Ellenberger, and C. von der Linde. 
Gor. Pat. 275,105, Sept. 13, 1912. 

The plated metal is treated with mercury vapour, which 
condenses and forms with tho coating metal a liquid 
amalgam. The residual mercury adhering to tho motal, 
and unused mercury vapour, are distilled from tho reaction 
vessel and recovered. The process, which is applicable 
to the treatment of iron coated with zinc, copper, lead, 
tin, brass, or nickel-copjier alloys, may bo carried out 
wholly or partly in a vacuum.—A. S. 

Briquettes from iron ore and flue dust; Manufacture of - 

M. Freiberger, Charlottenburg, Germany. Eng. Pat, 
15,919, July 10, 1913. Under Int. Conv., July 10, 
1912. 

See Fr. Pat. 460,954 of 1913 ; this J., 1914, 85.—T. F. B. 


Iron or manganese metal ; Process of manufacturing -- 

from pure or imjrure iron or manganese-metal oxides, 
C. A. Brackelsberg, Stoekum, Germany. U.S. Pat. 
1,103,258, July 14, 1914. Date of appl., Dec. 11, 1911. 
See Ger. Pat. 241,321 of 1910; this J., 1912,136.—T. F. B. 


Iron ; Process for treating pure -. The International 

Metal Products Co. Fr. Pat. 467,332, Jan. 15, 1914. 
Under Int. Conv., Jan. 16, 1913. 

See U.S. Pat 1,090,115 of 1914; this J., 1914,424.—T. F. B. 

Blast hrnues for smelling iron and other ores. T. B. 

Rogereon. Fr. Pat. 467,357, Jan. 15, 1914. 

See Eng. Pat. 10,399 of 1912 ; this J. f 1913,607.—T. F. B. 

Steel ; Production of -- and the subsequent treatment 

thereof. J. Churchward, Mount Vernon, N.Y., U.S.A. 
Eng. Pat. 15,924, July 10, 1913. 

See U.S. Pat. 1,069,387 of 1913; this J., 1913,870.—X. F. B. 






836 


Cl. XI.—ELECTRO-CHEMISTRY. 


[Audit St, lull. 


Steel; Manufacture, of -. G. J. Boyle, Viscount 

Chetwynd. Fr. Pat. 486,649, Dec. 26, 1913. Under 
Int. Conv., Jan. 16, Mav 20, June 4 and 21, and July 22, 
1913. 

See Eng. Pats. 1306,11,778, 12,961, 14,431, and 16,821 of 
1913 ; this J., 1914, 597—T. F. B. 

Iron alloy. Pittsburg Iron and Steel Foundries Co. Fr. 
Pat. 466,663, Dec. 26, 1913. Under Int. Conv., March 
18, 1913. 

See U.S. Pat. 1,071,364 of 1913; this J., 1913,947.—T.F. B. 

Steel alloys containing chromium and nickel, Use of - 

in making articles such as vessels, tubes, parts of ntachinis. 
etc., required to withstand the action of acids and mechanical 
stresses. C. Pasel. Fr. Pat. 466,910, Nov. 8, 1913. 
Under Int. Cone., Dec. 20, 1912. 

See Eng. Pat. 13,415 of 1913 ; this J., 1914,607.—T. F. B. 

Melting furnaces, ladles, and like containers for molten 
material. J. Churchward, Mount Vernon, N.Y., U.S.A. 
Eng. Pat. 15,923, July 10, 1913. 

See U.S. Pat. 1,069,801 of 1913; this J., 1913,900.—T.F. B. 

Open-hearth furnace. K. Albert, Wiesbaden, Germain'. 
Reissue No. 13,763, July 7,1914, of U.S. Pat. 1,073,653, 
Sept. 23,1913. Date of appl., Jan. 29,1914. 

See Fr. Pat. 451,797 of 1912 ; this J„ 1913,662.—T. F. B. 

Reheating furnaces. F. K. Siemens. Fr. Pat. 467,149, 
Jan. 9, 1914. Under Int. Conv., Dec. 5,1913. 

See Get. Pat. 208,379 of 1913 ; this,!., 1914,144.—T. F. B. 

* Zinc, or copper ores, ashes, icu.dc, and clappings ; Treatment 

of -■. F. Bourgeot, Lastours, France. Eng. Pat. 

15,943, July 10,1913. Under Int. Conv., Aug. 3, 1912. 
SEEFr. Pat. 458,336 of 1912; this J., 1913,1073.- T. F. B. 

Metallurgical furnaces for use chiijly in the metallurgy of 
copper. L. Addicks, Perth Amboy, and C. 1. Brower, 
Chrome, N.J., U.S.A. Eng. Pat. 16,307, July 15, 1913. 
See U.S. Pat. 1,083,719 of 1914; this J., 1914,144. Some 
constructional details are also claimed.—T. F. B. 

Metallic alloy; N on-corrodible -. J. Coup and E. 

Allbaugh, Clyde, Ohio, U.S.A. Eng. Pat. 18,161, Aug. 
9, 1913. 

See U.S. Pat. 1,069,113 of 1913; this J., 1913,870.—T. F. B. 

Allays stable against strong acids ; Process of producing -. 

W. and R. Borchers, Aachen, Germany. Eng. Pat. 
18,212, Aug. 11,1913. 

See Ger. Pate. 256,361, 265,076, and 265,328; thiB ,T„ 
1913, 431, 1160—T. F. B. 

Pyrophoric alloy. P. Fachr, Bitterfcld, Assignor to 
Elektroehemische Werke G.ra.b. H„ Berlin. U.S. Pat. 
1,102,575, July 7,1914. Date of appl., March 27,1912. 
See Fr. Pat. 439,058 of 1912 ; this J„ 1912,648.—T. F. B. 

Alloy for welding copper and nickel. C. Canzler and R. 
Samesreuther, Daren, Assignors to Autogenwerk Sirius 
Ges. m. b. H., Dusseldorf, Germany. U.S. Pat. 1,103,482, 
July 14,1914. Date of appl., Sept. 24, 1913. 

See Fr. Pat. 461,942 of 1913; this J., 1914,205—T. F. B. 

Alloy; Metallic -. C. E. Monkhouse. Fr. Pat. 

467,487, Jan. 20,1914. Under Int. Conv., Jan. 22,1913. 
Bee Eng. Pat. 1819 of 1913; this J., 1914, 87.—T. F. B. 

Minerals; Process for treatment of - and extracting 

metal. B. Junquera, Oviedo, 8pain. U.S.Pat. 1,102,339, 
July 7,1914. Date of appl., Deo. 18,1908. 

Sn Fr. Pat. 394,719 of 1908; this J„ 1909,370.—T. F. B. 


! 

I 

Ore concentration. H. H. Greenway, Churo, South Australi a, 
and A. H. P. Lowry, Prahran, Victoria. U.S. Pat. 
1,102,738, July 7,1914. Date of appl. May 17,1913. 

See Fr. Pat. 458,051 of 1913; this J., 1913,1078.—T. F. B. 

Ore concentration. (1) G. A. Chapman and S. Tucker, (2) 
G. A. Chapman, Assignors to Minerals Separation, Ltd., 

[ London. U.8. Pats. 1,102,873 and 1,102,874, July 7, 
1914. Dates of appl., Doc. 26, 1912, and May 8, 1913. 
i See Eng. Pats. 28,929 of* 1911 and 12,171 of 1912; thia 
I- J., 1913, 146.—T. F. B. 

Ores and similar substances; Process and ajtparatus for 
jrrejiaring [concentrating] ——. G. S. A. Appolqvist and 
E. O. E.Tyden. Fr. Pat. 467,018, Jan. 5,1914. Under 
Int. Conv., Jan. 6, 1913. 

! See Eng. Pat. 402 of 1913; thiB J., 1913, 430.—T. F. B. 

! Fill. 7 for slimes pulp and the like. G. Ridgway, Kalgoorlie,. 
Westem Australia. U.S. Pat. 1,103,080, July 14, 1914- 
Date of appl., Feb. 3, 1912. 

See Eng. Pat. 10,731 of 1912 ; this J., 1913, 608—T F.B. 

J 

Gold and silver from refractory ores ; Recovery of -, 

0. Butters, London. U.S. Pat. 1,103,346. July 14, 
1914. Date of appl., Aug. 28, 1912. 

1 See Eng. Pat. 18,660 of 1912 ; this J., 1913,915.—T. F. B. 

Nickel; Extraction of - from mixtures if nickel andL 

other mitals. H. E. Fierz, Basle, Switzerland. U.S. 
Pat. 1.103,747, July 14,1914. Date of appl., March 26, 

1 1914. 

See Eng. Pat. 424!) of 1913 ; thiB J.. 1913, 870. —T. F. B. 


Nickel. Recovery of - from its ores. The Madagascar 

Minerals Svrnl., Ltd. First Addition, dated Feb. 15,. 
1913, to Fr. Pat. 463,615, Doc. 21, 1912. 

See Eng. Pats, 27,620 of 1912 and 3814 and 0703 of 1913 
this J., 1914, 30.—T. F. B. 


Nickel; Recovery of- - from its ores. The. Madagascar 

Minerals Synd., Ltd. Second Addition, dated March 22, 
i 1913, to Fr. Pat. 463,615, Dec. 21, 1912. 

See Eng. Pats. 6703, 17,131, and 18,769 of 1913; this J.,. 
: 1914, 30, 489—T. F. B. 

Metals; Process for extracting -. MacKay Copper 

Process Co. Fr. Pat. 465,614, Dec. 3, 1913. 

See U.S. Pat. 1,094,371 of 1914; this J., 1914,598.—T. F. B. 

Copper ; Process for hardening -. W. H. White. Fr- 

Pat. 467,583, Jan. 22, 1914. 

See U.S. Pat. 1,062,067 of 1913; this J., 1913,662.—T. F. B. 

i 

I Furnaces for melting glass or metals. Eng. Pat. 29,813- 
See VIII. 


XI.-ELECTRO-CHEMISTRY. 

| Patents. , 

1 Accumulators; Alkaline electric -. E. Foss, F. Harris, 

i and B. W. Parker, London. Eng. Pat. 16,027, July 11, 

! 1913. 

| Positive electrodes of nickel or cobalt hydroxide, and. 
I negative ones of iron monoxide or seequioxide, are eon- 
tamed in a box partly filled with granulated pumioe stoaa 
I saturated with oaustic potash solution.—B. N. 
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Wood for storage-battery separators ; Proom oj treating -. 

J. M. Skinner, Assignor to Philadelphia Storage Battery 
Co., Philadelphia. U.S. Pat. 1,098,857, May 2«, 1914. 
Date ol appL, Dec. 26, 1912. 

Wood separators for storage batterios are immersed in an 
aqueous solution of sodium sulphide or other sulphide at 
15° to 100° C. ; they aro removed before the fibres and 
cells are disintegrated, and are then washed and dried 
under pressure. The object of this treatment is to remove 
some of the constituents objectionable for battery pur¬ 
poses, and to mako the wood moro porous.—T. F. B. 

Furnaces; Electric -. I. Rennerfelt, Stockholm, 

Sweden. Eng. Pat. 226, Jan. 6, 1914. Under lnt. 
Conv., Jan. 4, 1913. 

Electrodes, for the production of arcs, are supported in 
a stationary brickwork portion of the furnace, and within 
this portion the bottom, supporting a number of crucibles 
arranged in a circlo underneath the electrodos, is rotated 
around a vertical axis. The arcs play directly on to 
carbon, or other conducting material, supported on a 
projection fixed to the movable bottom, and the roof of the 
furnace radiates the heat rays on to the cruciblos. Burners, 
for oil or gas, may be located in the stationary portion os 
a supplementary source of heat.—B. N. 

Fusing refractory materials ; Process for -. E. Podsztis, 

Berlin-Treptow, Germany. Eng. Pat. 27,744, Doe. 2, 

1913. Under lnt. Conv., Dee. 2,1912. 

See Fr. Pat. 465,604 of 1913; this J., 1914, 700.—T. F. B. 

Electrolytic apparatus. W. Thum, Hammond, Ind,, U.S.A. 
Eng. Pat. 9232, April 14, 1914. 

See U.S. Pat, 1,095,748 of 1914; this J., 1914,601.—T. F.B. 

Furnace ; Electric --A. Minet and H. L. L. Lucas, 

Paris. U.S. Pat. 1,103,309, July 14, 1914. Date of 
appl., Dec. 30, 1913. 

See Eng. Pat. 12,444 of 1913; this J., 1913,1159.—T. F. B. 

Electric arcs; Method of generating heat by means of -. 

1. Rennerfelt, Stockholm. U.S. Pat. 1,103,379, July 14, 

1914. Date of appl., March 18, 1913. 

See Fr. Pat. 466,291 of 1913; this J., 1914, 599.—T. F. B. 


oil and 40 tons of meal. The crude oil is not stpreuent 
refined at the mill as there are no operatives sufficiently 
trained to work the refining plant. 

Owing to the low percentage of moisture and oil in the 
residue obtained by this prooess, it will be possibleto 
export thiB residue to Europe for use as a oattle food, 
and trial shipments for this purpose are to be made. At 
present the residue is sold in Japan as a fertiliser^ It 
fetches a higher prioe by 20% than bean cake; but from 
equal quantities of beans the residue obtained is 20 A less 
than the amount of bean oakc obtained by the orushmg 
method, whilst there is the additional expense of pro¬ 
viding bags for packing. . 

It is too early to say whether the experiment will give 
satisfactory results from a oommeroial point of view. The 
capital cost is much greater than for a mill of the ordinary 
type and more Bkilful operatives are necessary. The 
crude oil contains benzine and is therefore unsuitable for 
edible purposes—its chief use in China; for this reason 
it has fetched lower prices than the oil from tho crushing 
mills The oil must therefore be refined before being put 
on the market, and it will probably be necessary to find a 
market in Europe or America. 


Knlcui and lumbang oils. Oil, Paint, and Drug Rep., 
July 27, 1914. [T.R.] 

There is very little if any difference between the kukui 
nut of Hawaii and the lumbang nuts. Aleurites moluccana 
and Aleurites triloba, found in the Philippines. Kukui-nut 
oil is a valuable Hawaiian product and is in demand m 
the paint and varnish trade. It has been shipped to tho 
United States from various Pacifio islands for the last 
75 years. The kukui-nut oil of Hawaii, like the lumbang 
oil of the Philippines, has very pronounced drying! pro¬ 
perties and is said to be suitable for all purposes for which 
linseed oil is used. The kukui-nut press cake is rich m 
nitrogen, phosphoric aoid, and potash, and is hig y p 
as a fertiliser. This is also true of the lumbang cake of the 
Philippines. There seems to ho some difference of 
as to the value of these cakes as a fodder, but most ‘“da* 
consider them imisonous. The oils arc generaUy considered 
as unfit for human consumption on aocount of their pro¬ 
nounced purgative properties. , 

An oil is made in the Philippines from the nuts of 
Aleurites tri-spierma, locally called lumbang 
which is asserted to be practically identical with Chineee 
tung oil. 


Oil used for electrical purposes ; Process of regenerating -— 
R. Fnese, Cliarlottenburg, Assignor to Siemens-Schuck- 
ertwerke G. m. b. H., Berlin. U.S. Pat. 1,103,499, 
July 14,1914. Date of appl., April 1, 1913. 

See Eng. Pat. 8130 of 1913 ; this J., 1913, 050.—T. F. B. 


Electrolytic process for producing acetic acid from acetylene. 

Fr. Pat. 467,778. See VII. | 

Decomposition of amalgams of alkali and alkaline-earth 
metals. Gor. Pat. 275,047. See VII. 


XII.—FATS; OILS; WAXBS. 

Bean oil extracting mill at Dairen. Board of Trado J., 
Aug. 6, 1914. [T.R.] 

The new experimental bean-mill belonging to the South 
Manchuria Railway Company (see this J., 1914, 756) 
Btarted operations in the middle of April last. The mill 
is situated at Ji-ji-ko, about two miles from the Dairen 
wharves, and cost about *80,000, of which the plant oost 
about *20,000. It is equipped for the manufacture 
of crude oil and bean meal from soya beans, and for 
refining the crude oil obtained. The maximum capacity 
of the mill is 80 tons of beans per day of 24 boors. At 
present only 50 tons are used daily, producing 7 tons of 


Soya bean oil for paint making in Austmlia ■; ^Oeaaltwrartosa 

of _. Board of Trade J., July 30, 1914. [T.R.] 

The following formula has been approved, under the 
provisions of By-Law No. 231, for the dcnatnration of soya 
bean oil for paint making 

. 8B gallons 

Soya bean oil ■••••••.;*;. 16 

Linsoed oil, double boiled .. 

Oil so denatured may be delivered free of duty under 
Tariff heading No. 234 (H). 

Hardened oils in Europe. Oil, P*tot and Drug Rep., 
July 20, 1914. LlsKsJ 

Artificially hardened liquid oils are now being supplied 
in large quantities, both in Europe and in the Umted^fo*- 
On account of tho relatively lower price «f linked od 
during the past year, this has been more generally {“"Jened 
for the soap makers than tho other off*. Whale oil 
coming into use for this purpose. Cottonseed pikbemg 
relatively high in price, ia not being hardened in impwtant 
quantities except for edibks uses. In the Unded States 
most of the large makers of compound lard, who formeny 
used 80% of liquid oottonseed oil and 
now use cottonseed oil exclusively, after hardening it to 
the*desked consistency. In Europe small 
cottonseed oil are being hardened for 

Edf this amount wa. made in 1913. In the Umted State. 
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tho output for 1913 i* put at 600,000 barrel*. and the 
plant* are taid to be rapidly inoreaeing. ... 

The amonnta of various oils used in the principal 
European countries in 1913 for making margarine are 
estimated at:—Copra oil, 169,000 metric tons ; 
kernel oil, 36,000; animal hard fats, 143,500; liquid 
oils, 150,000 tons. Tho production of margarine 
is increasing year by year, and copra oil as an in¬ 
gredient is becoming increasingly popular. Tho demand 
for this purpose alone will probably bo 250,000 tons in 
1914, and this is two-thirds of the world’s crop. The soap 
trade will always require important quantities. The- 
copra crop of 1913 is estimated at 1130,000 metric tons. At 
the highest probable yield of 60%, this would make 
378,000 metrio tons of oil. 

Patents. 


Paints and printing cohurt; Manufacture of -. N. W. 

Turkic. Fr. Pat. 467,039, Jan. 6, 1914. 

8xx Emt. Pat. 23,128 of 1913; this J., 1914,757. T. P. B, 


Paints, enamels, etc..: Process for making——. Inter- 
national Color and Chemical Co., Inc. Fr. Pat. 46^,464, 
Jan. 19, 1914. Undor Int. Cone., Feb. 1, 1913. 

p.t 1 mu 361 of 1914: this J.. 1914.208.—T.F. B. 


Cellulose nitrates ; Solutions of - more especially applic¬ 

able for lacquers. A. G. Bloxara, London. From Aot.- 
Gos. f. Anilinfabr., Troptow, Germany. Eng. Pat. 
17,953, Aug. 8, 1913. 

See Fr. Pat. 481,034 of 1913; this J„ 1914, 93.—T. F. B. 


Wagon- anil machine-grease; Manufacture of -. A. 

Schmitt, gob. Zannowsky. Gor. Pat. 274,209, Aug. 29, 
1911. 

In the preparation of lubricating greases, a solution of 
sodium uluminate is used instead of calcium oxide or 
hydroxide to effect saponification of saponifiable oils or fats 
dissolved in mineral oils. Aluminium hydroxido in a very 
fine state of division, and possessing considerable lubricat¬ 
ing value, is precipitatod in tho mass.—A. b. 


Resin-soap and resin; Method for manufacturing-—-. 
,1. Aktechourin, Aktsohourin-Tupik, Russia. U.S. Pat. 
1,103,336, July 14,1914. Date of appl., Jan. 8,1913. 
See Gor. Pat. 257,015 of 1912 ; this J., 1913,499,—T. F. B. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 


Lubricants and substances for adding thereto ; Manufacture 

of - capable of indicating “ hot running." W. Esch. 

Ger. Pot. 275,055, April 22. 1913. 

Naphthalene-sulphur (prepared by melting together 
equal weights of naphthalene and sulphur) is incorporated 
with tho lubricant by heating, and after cooling, burnt 
magnesia or equivalent oxides, hydroxides, peroxides or 
the like, may also bo incorporated with tho mass. If a 
bearing lubricated with this preparation becomes heated, 
hydrogen sulphide is evolved.—A. S. 

Trimethylamine derivatives for use in )ireparing simps, 
candles, ointments, finishinji materials, or for other 
purposes for which stearins is used : Process for making 
-. M. Herxmann. Gor, Pat. 275,344, Juno 15,1911. 

Trimethylamine is treated, first at the ordinary tem¬ 
perature and then at about 120“ C. under pressure, with 
the ohlorohydroxy-fatty acids or sulphuric esters of hydroxy 
fatty acids, such as Turkey-rod oil, obtainable from higher 
unsaturated fatty acids; a small quantity of a catalyst, 
such as finely divided oopper or pyridine, facilitates the 
reaction. Tho products thus obtained contain tho carb¬ 
oxyl group intact, and can therefore be saponified with 
alkalis; on the other hand, owing to their basic properties, 
they oan combine with Oxalic and other acids to form 
salts.—T. F. B. 

Wood-oil; Process of preserving - from congealing on 

being eubjected to heat. F,. Boringer and W. Zimmer, 
Charlottenburg, Assignors to Roiohhold, Flagger und 
Booking, Hamburg, Germany. U.S. Pat. 1,103,473, 
July 14,1914. Date of appl.. Sept. 23,1913. 

See Ger. Pat. 281,403 of 1912 ; this J., 1913, 834.—T. F. B. 

Apparatus for testing lubricants. Gor. Pat. 275,225. See 
XXIII. 


XUL—PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Patents. 

Plastic masses; Process for preparing solid -. K. 

Hagendorf. Ger. Pat. 274,179, July 29,1913. 
Sxxuu from the blood of oattle is treated with formic acid 
and trioxymethyleue or formaldehyde, and then 
heated with phenol and sodium peroxide until a solid 
product is obtained.—T. F. B. 


Rubber solutions ; Influence, of the solvent on the viscosity 

of -, F. Kirchhof. KoUoid-Zeits., 1914,15, 30—36. 

The experiments were made with an Ostwald capillary 
viscometer as modified by Ubbelohdc. Preliminary testa 
showed that with a working pressure corresponding to 
60 cm. of water tho viseosity-coefficionts of not too con¬ 
centrated solutions wore practically independent of the 
efflux-velocity. The visoosity-oooificients of 0-5, 1, 2, and 
3% solutions of plantation rubber in carbon tetrachloride, 
totrachloroethano, and pentachloroothano respectively 
were about doublo those of solutions of equal concentration 
in bonzono or petroleum benzine. According to Hatschok 
(KoUoid-Zeits., 1913, 12, 238, 13, 88), the visoosity of an 
omulsoid sol, dopends upon tho ratio of the total volume 
to the volume of the disperse phase, in that this ratio, 

A= ( - J , where y is tho visoosity coefficient ; and the 

values for tho volume of the disperse phase calculated by 
the aid of this formula showed that the rubbor in the 
disperse phaso was combinod with many times its own 
volume of solvent; the quantity of solvent thus combined 
was different for difforont solvents and varied with the 
concentration of the solution. When tho concentrations 
of the solutions wore calculated on the basis of the volume 
of the disperse phaso, values wore obtainod which were 
in agreement with the enormous increaso of viscosity 
observod with solutions containing more than 1% of 
dissolved rubber.—A. S. 

Patents. 

Rubber compounds. J. F. Monnot, Paris. Eng. Pat. 

18,033, July II, 1913. 

Durability of rubber tyres is increased and tendency to 
skid lessened by making them with a mixture of Para 
rubbor, 15; sulphur, 1-8; litharge, 1-6 s magnesium 
carbonate, 1-8; whitening, 1-7; zinc oxide, 5-0, and 
finely ground “ ruby arpax or telium," 3-2 kilos.—D, J. L. 

Rubber: Apparatus for evaporating the moisture out of 

coagulated -. Bertrams Ltd., R. F. Gillespie and 

P. M. Matthew, Edinburgh. Eng. Pat. 16,372, fjuly 16, 
1913. 

Rubber is carried on a continuous band or the like from 
the coagulating machine through rollers into a drying 
chamber, from which the midst air may be forced out or 
drawn off. Partition* in the drying chamber eauie the 
air to follow a tortuous path, and the band passing over 
rollers is caused to travel up and down the chamber and 
present an extended drying turfaoe.—D. J. 1* 
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Rubber; Proceee for regenerating tM -. L. Sachs. Ger. 

Pat. 275,091, Feb. 11, 1913. 

Finely subdivided rubber waste is treated with a mixture 
of a metallic sulphite and an oil capable of combining with 
sulphur, at a high temperature and preferably under 
increased pressure.—T. F. B. 

Caoutchouc, outtaoercha. and tike imbalances ; Treatment 

Zf _. tTFeYal and J. de la Fresnaye, Paris. U.S. 

Pat. 1,102,487, July 7, 1914. Dato of appl., Aug. 11, 
1913. 

See Eng. Pat. 17,582 of 1913 ; this J., 1913,1078.—T. F. B. 

Rubber; Procure for accelerating the vulcanisation of natural 

or artificial -. Farbenfabr. vorm. F. Bayer und Co. 

First Addition, dated Dee. 29,1913, to Fr. Pat. 464,533, 
Nov. 7,1913. Under Int. Oonv., Feb. 26, 1913. 

See Ger. Pat. 269,512 of 1913 ; this J.. 1914,365.—T. F. B. 


XV.—LEATHER; BONE; HORN; GLUE. 

Salt stains; The salting of hides and the avoidance of so- 

called -. E. Romana and G. Baldracco. Collegium, 

1914, 517—519. 

Fkesk hidos were carefully washed in running water and 
tumbled in running water for half an hour. 3 hey were 
then laid on the horse, hair side out, allowed to drain 
fur 12 hours, and afterwards salted with 15 ’/ 0 of denatured 
salt with an addition of 1% (on the weight of salt) of 
various other salts (sodium fluoride and sulphate, potas¬ 
sium carbonate, chloride and borax). After salting the 
hides were left in pile for 24 hours, then bundled in the 
usual way and left for 15 days. They were found to be 
perfectly preserved, the hair being firm and the flesh quite 
clear. After soaking back, and washing out the Halt, the 
hides were limed in a lime liquor to which sodium sulphide 
hud been added, fleshed and delimed. In every case the 
grain was white and without stains. It is concluded that 
salt Btains are caused by impurities contained in the hide, 
and that to obtain goes! results it is indisjicnsablo to wash 
the hides well before Baiting.—D. J. L. 

Tanning effects of various quinones ; The comparative. - ^ 

L. Meunicr and A. Seycwetz. Collegium, 1914, 5-3 
527. 

The authors havo shown previously (this J., 1908,680,909) 
that a product of great stability, having all th « I ,h y sl ® al 
and chemical characters of true leather, is produced by 
the action of benzoquinone on the amidogen groups of the 
albumin molecule. The reaction is accompanied by an 
oxidation of the fibre, resulting in the transformation of 
part of the quinone into quinol (hydroqumone) thus. 

R.NH,+2C S H,0,=R.N : C.H,0 1 +C,H t (()H) 1 . 

2R.Nil,+3C,H,0,=(R.N)j : C.H.Oa+iC.H.tOH),. 
The tanning properties of various substituted quinones 
have been compaml with those of ordinary benzoquinone 
with regard to their power of rendering 8 elatln l "* t, “ b ?“ 
and their rapidity of penetration. 5 grms. of 8* lat1 ".' 
thin sheets was soaked in distilled vaster for 2 : hours, then 
nWtnnd in flasks with 200 o.c. of recently boiled distilled 
fc conS ^Uvely 0-2 015, 0-10 and 0^5 mum 
of each of the various substituted quinones. Tho flasks 
were kept in the dark and the resistanoo of the gelatin to 
boiling water was measured after 18,68, 98 “ d 
Benzoquinone in very dilute solutions did. not_ render 
gelatin insoluble instantaneously, but only af ter an 
appreciable lapse of time. In 120 hours, 5 grms. of gelatin 
were renderedWoluble by 0-05 grm. of qurnone 
of water. Higher homologies of quinone at conoentra 
tions lower than 0-1%, did nut rmdotjoint ini inaotabte 
in 120 hours. The chlorine, sulphonated, ohloro-sulpho 

naled and bromo-.ulphon.ted derivative, of quinone lmd 

a more rapid tanning notion than oumone ittOLAt^y 
great dilution* their action seemed to be a *urfaoe ettect 


All the sulphonated derivatives were used in the formof 
their sodium salts i their tanning action would be moditted 
by the presenoe of an acid. In determining penetrating 
power tubes were uaed containing 5 c.c. of 4% gelatin 
solution and 15 c.c. of 0-2% nolution* of the quinone*. 

The degree of penetration wm followed by observing the 
reddish brown oolour of the gelatin when tanned by the 
quinones. All the sulphonated, ohloro-aulphoimted and 
brorao-sulphonatod quinones which had a rapid tanning 
action ooloured and tanned the outer surface of the gelatin 
rapidly but the penetrating notion was very weak ami tno 
lower part of the gelatin remained untanned. The slower 
acting quinones such as toluquinone penetrated slowly 
but regularly. The action of ordinary benxoqumone was 
intermediate between that of the two types. Quinones 
thus resemble natural tannins in the faot that the moro 
rapid their tanning action the feebler is their penetrating 
power.—D. J. L. 

Gambier; Chinese block -. E. O and 

C. Apostolo. Collegium, 1914, 7, 504—509. 

The mineral matter, e.g., magnesium salts, in tanning 
extracts exists as a kind of complex Balt with the tannin, 
analogous to the combination of magnesium in ohloropnyu. 

A kind of dongola tannage takes plaoo when these extracts 
are used, even whon no extra mineral substance is aunoa. 

In the yellow powder deposited from Indragiri gambler 
in hot water, 1-5% of ash was found; the dissolved 
matter yielded 4-9% ash. Comparative analyse of the 
ash of Chinese and Indragiri gambler are given; the 
Chinese gambier contains more alkali salts wtate the 
Indragiri contains more magnesium salts. The difference 
in the method of extraction is held responsible for the 
different comjiosition of the ash. The Chinese gambwr 
was extracted in an open vessel in the light and air, while 
the Indragiri was extracted in a closed battery. By 
dissolving in boiling water and stirring m thelight the red 
Indragiri gambier becomes yellow and similar to the 
Chinese. By stirring, relatively dilute gambler solution 
can bo caused to coagulate. In both krnds of 8“ ,bl “ 
0-52% of nitrogen was found, corresponding to 3 a/„ arv 
vegetable albumin. This nitrogen fias been disregarded 
in the determination of the amount °'‘°? d, "g ^ 

has undergone whon gambler has boon used for the P”*]®?®- 
Gambier consists of sparingly soluble oateohm aid more 
easily soluble cateohintannio acid. The 
is generally regarded as being fixed by the hidcoeUs 
is the cateohin which is sparingly sohiblo in water b 
soluble in Other, while the catccTuntanmo Mid. insolubto 
in ether, is easily soluble m water, and washed out from 
tho leather to a groat extent.—D. J. L* 

Mangrove, in quebracho extracts ; van (life, and tender 
Wardens method for the detection of—. W. M«Uer. 
Collegium, 1914, 485-487. (See this J., 1914, 151.) 
T „, presence of methylpontosans in a tanning extract is 
Lt af”ue to",an y grove, and their sbrenoe to 
that mangrovo is not present. Furfural is volatilised in 
theprocew of manufacture and bydrastiotreatmentall 
furfural and mothylfurfural may be removed fromiman- 
_ r ntiebracho or any other extract. Quebracho 
^od contain* 14% and oaic bark 10% of pent°* an * but 
r h r extrw™ contain none. Mangrove wood contain, 
hoth Dentosans and mcthylpentosans but the extract only 
mlyCTa™ As the'fling 

in 20* hichcr than that of furfural, more ol the lormOT is 
eft in the extract after the manufacturing procew. 

chloric acid 


ion at 11U V. in & v#«uum 

acid ; it i* not removed by shaking out Whether, 
beinir apparently in a loosely combined form. Mefchjb 
furfural i* destroyed by other ohemical treatment besides 
sSfphSU as found by van Gijn, and quebracho extr^t 
nnnfcain 50% of mangrove without showing it hy th 
“? t y XlmaU quLity of methylfurfural found m an 
extract shows the probability rf the presence ofman^c^ 
but it may be derived from other materials. _Many 
Wto bSds that originally known as mangrove bark 
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appear in trado under the same name, and all barks giving I 
a red extract and containing much tannin are now called 1 
mangrove. Borne samples of so-called mangrove bark 
give a value of 30—40% when shaken out with ethyl 
acetate (see this J., 1914, 94), while real mangrove, accord¬ 
ing to Stiasny, should yield only 0—5%.—D. J. L. 

Barks ; Valuation of birch - by von Schroeder's hydro¬ 

meter method. W Appelius. Collegium, 1914, 399— 
402. 

A table is given showing the connection between the 
specific gravity of birch bark licjuors and the percentage of 
total extract and tannin contained in them. The tannin 
content was, on the averago, 10% by the official method 
and 9% by the Lowcnthul method. An average of 3*7% 
of Bugar was found, and, per 100 ports of tannin, 93—94 
parts of non-tannins and 35 parts of saccharine substances. 

—I). J. L. 

Tanning extracts, and in leather; Cellulose extracts and 

their detection in -. W. Moeller. Collegium, 1914, 

488—493. (See also this J., 1914, 365, 654.) 

The substances in cellulose extract which react with 
aniline and hydrochloric acid arc all contained in the por¬ 
tion of it which is absorbed by hide. That the non-tapnin 
filtrate sometimes gives the precipitate is due to tho fact 
that many cellulose extracts are neutral or alkaline, and 
the material reacts very slowly with hide powder. Cellu¬ 
lose extract was detected in the suspender pits of a tannery 
in which its use had been discontinued for 6 months. By 
adding absolute alcohol to a fairly strong cellulose extract 
solution 49—50% is precipitated, which is quite a different 
action to that shown by most tanning materials. The 
precipitate contains all the substance which gives the 
Procter-Hirst reaction (this .1., 1999, 293), and the portion 
left in solution is free from lignin. By reprecipitating the 
lignin substance was obtained as an oily liquid which 
was evaj>orated to a solid extract consisting mainly of 
substances absorbed by hide. The alcoholic filtrate con¬ 
tained very little material capable of being absorbed by 
hide and did not react with aniline. Small quantities of 
cellulose extract mixed with other extracts can be detected 
by precipitating with alcohol and applying the Procter- 
riirst test to the dissolved precipitate. The author found 
it impossible to dotect cellulose extract in leather in tho 
manufacture of which it had been used mixed with other 
extracts in the ordinary course of manufacture. When 
cellulose extract has l>een used as a filling and weighting 
material on tanned leather it can be washed out with water 
and the Procter-Hirst test applied.—D. J. L. 

Leather and in sulphited extracts ; Sulphuric acid in -. 

U. J. Thuau and R. Madru. Collegium, 1914, 527—533. 
A great quantity of leather, in the manufacture of which 
no sulphuric acid has been used, is refused for use in the 
French army as containing too much sulphuric acid. The 
quasi-official method of determination of Balland and 
Maljean is inaccurate, amorphous sulphur, sulphur of 
sulphites and bisulphites and all organic sulphur being con¬ 
verted by it into sulphuric acid and estimated as such. 
The presence of sulphur is necessary in many leathers. 
Dufour has investigated the behaviour of organic sulphur 
tinder the Balland method and has attempted to isolate 
the tanning matter from sulphited extracts and separate 
from it the inorganic sulphites and sulphates. 20 c.c. of 
N /10 hydrochloric acid was added to 5 grms., sulphited 
extract of 25° B4. (1*21 sp. gr.) in 100 c.c. of water. The 
tannin was precipitated with a 5% solution of cinchonine 
hydrochlorkle ana the precipitate washed, dried, and burnt 
in an electric muffle furnace. The solution of the ash in 
dilute nitric acid gave no precipitate with barium chloride. 
On repeating the experiment and adding 10—15 c.c. of N jl 
sodium carbonate to the tannin precipitate before burning, 
much precipitate was obtained with barium chloride. An 
extract sulphited with 10% of bisulphite and containing 
40% tannin showed 1*094% SO,. A leather tanned with 
this extract and containing 40% tannin would thus show 
the same ^percentage of 60, by Balland's method but 
would appear basic by Procter’s method. Ohestnut and 


oak wood extracts contain oxganio acids and when sul¬ 
phited or mixed with a sulphited extract, free sulphuric 
acid may be formed and may appear in the leather. 
Sulphates and sulphites may bo estimated accurately to 
3% by tho following method. Sulphates are first estimated 
by precipitation with barium ohloride. A known weight 
of the extract is evaporated with sodium carbonate and 
jKktassiura nitrate and ignited, and sulphates estimated 
in the ash. Tho difference between tho two is calculated 
as sulphurous acid. Free sulphurous acid is estimated 
by distilling into standard soda solution, oxidising with 
bromine water and precipitating as sulphate. The rate 
at which sulphurous acid is driven off by boiling iB some 
guide as to tho behaviour of tho extract in practice. 
Extracts sulphited under pressure give off much less 
sulphurous acid than others. In the first case sulphonation 
probably takes place, and the Balland and Maljean method 
would nut distinguish between free sulphuric acid and SO, 
combined in this form.—D. J. L. 

Patents. 

Tannin; Process for extracting - from bark, wood or 

other vegetable, material* and upjxiralus for currying out 
the. said process. S. B. Bilbrough and J. Frew, Johannes¬ 
burg. Eng. Pat. 14,405, Juno 21, 1913. 

The material is subjected to a preliminary mechanical 
crushing to render it absorbent and afterwards to a series 
of crushings or Hqueezings prior to one or more of which 
it is soaked with tannin liquor or water. The material is 
delivered direct from one sot of rollers to the next by 
conveyors or carriers set between the rollers, and pumps 
deliver the tan liquors expressed from each set of rollers 
through pipes which spray the liquors on the material 
issuing from tho preceding set of rollers. Means are 
proviaed for applying two or more washes prior to any 
or all of the stages ot pressing, each wash being followed 
by one or more pressings. Flanges are provided to 
prevent the bark pulp or fibre from spreading beyond tho 
endB of the rollers.—I). J. L. 

Tannin and dyestuff extracts; Process for jrreparing an 

agent ff/r decolorising and clarifying - from soya beans, 

E. Dammcr. Ger. Pat. 274,974, Fob. 2, 1913. 

Soya beans are ground, freed mechanically from oil, and 
dried, and these- processes are repeated several times, the 
husks and starch particles being removed. This treatment 
renders the protein substances insoluble, and yields a 
product suitable for decolorising and clarifying tannin and 
dyestuff extracts, by virtuo of its power of precipitating 
colouring matters without affecting the tannin.—T. F. B. 

Hides ; Method of storing -. W. H. Allen, Detroit, 

Mich. U.S. Pat. 1,098,005, May 26, 1914; date of 
appl., March 12, 1913. 

Tanned hides are kept in a condition suitable for dyeing 
by storing them whilst still wet in a chamber of which the 
atmosphere is kept saturated with moisture and an anti¬ 
septic such as formaldehyde. The hides before storing 
may be treated with an antiseptic and should be raised 
on support* to keep them off the floor of the chamber. 


Leather; Process for decolorising -. R. Friedrich. 

Ger. Pat. 275,304, July 16, 1913. 
Vegetable-tanned hides areimmersedin a dilute solution 
of aluminium bisulphite, or of a mixture of aluminium 
sulphate and sodium bisulphite; treatment with a dilute 
alkali carbonate solution may precede the bisulphite 
treatment when hides tanned with mangrove and similar 
extracts and then dried and finished, are to be bleached. 

—T. F. B. 

Adhesive substance; Production of an-—of a light 
colour from seaweeds. A. Krefting, Assignor to Norsk 
Tangsyndikat, Christiania, Norway. UJ3. Pat. 
1,099,382, June 9, 1914. Date of appl., Feb. 21, 1914. 
The outer dark-coloured skin is removed from the stalks 
of Bea-weeds by grinding, cutting or slitting. The stalks 
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ore then cat into smaller pieces, leached with water and 
subjected to a treatment with chemicals to effect disso¬ 
lution.—D. J. L. 

Protein-containing materials [soya-beans]; Preparation of 

plastic substances [artificial horn, bone , etc.] from -. 

R. Dodd and H. B. P. Humphries, London. Eng. Pat. 
15,316, July 3, 1913. 

A semi-plastic material is prepared from the soya bean 
by removing the bulk of the oil, macerating and extracting 
with water, separating the insoluble and non-emulsifiable 
substanoes from the liquors or paste so obtained and 
coagulating the liquor either warm or cold with aluminium 
sulphate or formaldehyde. Suitable glutinous, colouring, 
filling, hardening ot other materials may afterwards be 
added.—D. J. L. 

Tanning. J. Y. Johnson, London. From Badische 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, Ger¬ 
many. Eng. Pat. 18,258, Aug. 11, 1913. 

See Addition of July 31,1913, to Fr. Pat. 443,730 of 1912 ; 
this J., 1914, 209.—T. F. B. 

Skins ; Process for preparing - for tanning and dyeing. 

E. d’ H uart. Fr. Pat. 460,502. Oct. 20,1913. 

See Eng. Pat. 23.841 of 1913 ; this J., 1914, 320 —T. F. B. 


XVI.*—SOILS; FERTILISERS. 

Nitrification and denitrification in arable soils; Influence 

of organic matter on -. A. Kossowiez. Z. Garungs- 

phvsiol., 1914, 4, 1—48. Chcm. Zentr., 1914, 2, 200— 

26i. 

The experiments were made on an alluvial loam soil. 
Nitrification was retarded by peptone and to a lesser extent 
by a mixture of peptone and straw, and also by very large 
quantities of straw alone. Dried farm manure had a 
slight retarding action, and dried manure mixed with 
straw had a greater effect than old manure with straw. 
Denitrification was greatly accelerated by straw and 
by straw with peptone and in a still higher degree 
by straw with manure ; the ammonia-nitrogen formed 
by the decomposition of peptone was rapidly nitrified. 
In other experiments in which botn ammonium 
sulphate and potassium nitrate were added, the effect 
of various substances on nitrification and denitrification 
together was similar to that on nitrification alone. 
Carbohydrates had no specially favourable influence on 
nitrification. The following substances had a progressively 
greater retarding effect on nitrification in the order given : 
urea, ammonium acetate, acetamide, asj>aragin, peptone. 
In the case of peptone nitrification began only when all 
the peptone-nitrogen was converted into ammonia- 
nitrogen ; formation of nitrate and nitrite began simul¬ 
taneously in nearly all cases. (See also Barthel, this J., 
1914, 759).—A. S. 

Patent. 

Slag containing phosphoric acid ; Process for increasing 

the solubility in citric, acid of -. Act.-Ges. Peiner 

Walzwerk, and H. Kyppers. Fr. Pat. 407,111, Jan. 8, 
1914. 

See Eng. Pat. 922 of 1914 ; this J., 1914, 704.—T. F. B. 


XVII.—SUGARS; STARCHES; GUMS. 

Waste waters ; Report upon the work of the (German) State 
Commission for the examination of methods of purifying 

beet sugar factory -. C. Gunther and A. Herzleld. 

Z. Ver. dent. Zuckerind., 1914, 139—108. 

Soil purification processes cannot be applied generally 
on aocount of the large amount of land required. It is 
impossible to find one method that will suit every case. The 
same applies to the Proskowetz process (this J., 1912, 205) 


and its modifications; another disadvantage of the latter 
process is the “ sliming ” of the soil. Which process 
should be adopted depends upon a large number of factors, 
amongst whicn may be mentioned the nature and amount 
of land available, the possibility of enlarging Hie factory, 
and the relative prices of sugar and of beetroot slices. 

-J. P. O. 

Determination of rhamnose in presence of other methyl - 
pentoses . Votocek and Potmesil. See XXIII 

Patents. 

Beet slices; Apj>aratus for the. Uriviation of subdivided 

material , especially -. W. Mohring.- Ger. Pat. 

273,900, April 14, 1912. 

The apparatus comprises two smooth pipes of tho same 
diameter, inclined to one another at an acute angle, and 
connected by a curved piece, at the lowest part of which 
is a juice outlet provided with a grating. The material 
in conveyed through the apparatus, under a constant degroo 
of compression, by a suitable conveyor, which also acts 
as a scraper serving to prevent stoppage of tho juice outlet. 
The shorter pipe, immediately below the feed hopper, is 
surrounded by a heating device.—A. S. 

Sugar cane and other materials ; Apjxiratus for obtaining 

juice, from -. 0. Mengelhier. Ger. Pat. 274,402, 

Dec. 13, 1912. Addition to Ger. Pat. 261,999. 

In the process described in the principal patent (this J., 
1913, 920), the bagasse, oft its wav from one set of press 
rolls to another, was passed through a chamber divided 
into compartments, in one of which it was treated with 
steam and in others with sweet water or water. According 
; to the present patent the compartments are formed by 
1 partitions fixed to the conveyor on which the bagasse is 
carried through the chamber.—A. S. 

Sugar solutions ; Clarification of -. E. Kopko, Hono¬ 

lulu, Hawaii. Assignor to Kopke Clarifier Co. U.S. Pat. 
1,101,940, June 30, 1914; appl., July 20, 1911. 
Expressed juice is centrifuged to remove insoluble 
matter, the latter being extracted with water and centri¬ 
fuged again. The solutions thus obtained are clarified, 
heated, and centrifuged to remove coagulated impurities. 
The coagulum is extracted with water and centrifuged, 
the clear solution obtained being concentrated and centri¬ 
fuged.—L. E. 

Molasses ; Process for desaccharifying - and boiling 

centrifugal syrup. A. Grantzdorncr and A. List, Magde¬ 
burg, Germany. Eng. Pat. 15,957, July 10, 1913. 

See Fr. Pat. 460,192 of 1913 ; this J., 1914, 30.—T. F. B. 


XVIIL—FERMENTATION INDUSTRIES. 

Yeast; Determination of glycogen in -. E. Salkowiki. 

Z. physiol. Chem., 1914, 92, 75—88. 

The author states that glycogen in yeast cannot be deter¬ 
mined bv the method and modifications thereof reoently 
proposed (see Schonfeld and Kiinzel, this J., 1914, 155). 
The yeast jpim which is not removed in the course of the 
analysis, yields reduoing sugar in the final treatment with 
hydrochloric acid ; further, part of the yeast cell membrane 
is converted bv the hot potassium hydroxide into erythro- 
cellulosc which behaves like, and in tho author's opinion 
is identical with, yeast glycogen,—L. E. 

Ethylmercaptan; Photochemical formation of -. C. 

Neuberg and F. F. Nord. Ber., 1914,47,2204—2271. 
When an aqueous alcoholic solution of thialdine (the 
ammonia-compound of thio-acetaldehyde) was added to 
an aqueous solution of sucrose undergoing fermentation 
by means of yeast, no noteworthy slackening of fermenta¬ 
tion was observed, and after a few minutes the odour of 
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mercaptan was d'stinctly perceptible. The formation of 
ethylmorcaptan was demonstrated by passing the fermenta¬ 
tion gases through a solution of mercuric cyanide, when 
a yellow precipitate was produced. This was separated, 
decomposed with dilute hydrochloric acid, and the evolved 
gas passed into a solution of lead acetate, a yellow pre¬ 
cipitate of the lead salt of ethylmercaptan being produced. 
In an analogous experiment with doad yeast no formation 
of mercaptan took place.—A. S. 

Acetic fermentation ; Favourable influence of manganese 

on -. G. Bertrand and R. Sazerac. Bull. Soc 

Chim., 1914, 15, 627—630. 

Mycoderma aceti was allowed to act on alcohol in a nutrient 
medium in presonco of varying amounts of manganese 
sulphate for 2—10 days, and the liquid then titrated with 
N /I alkali. The quantity of acetic acid formed increased 
with the pr pt rtii n t f manganese sulphate up to a con¬ 
centration of about 1 : 10,000, bevond which it decreased. 

-W. R. S. 

Patents. 

Malting machine. J. Sloeman, Stonohouse, Gloucester 
Kng. Pat. 13,426, .June 10, 1913. 

An improved form of the machine described in Eng. Pat. 
22,204 of 1911 (this J., 1912, 1091), the perforated hingod 
sections dividing the space into grain-chamber and air- 
chamber being d : spcnsod with. The grain lies on a single 
perforated floor situated midway between the axis and 
the lowor periphery of tho drum, so that when the latter 
is rotated the bed of grain is thoroughly broken up. Air 
is introduced through a hollow trunnion and distributed 
by pipes on eithor si do of tho floor; gases may be exhausted 
in a similar manner.—J. ¥. B. 


XIXa.—FOODS. 

Patents. 

Milk ; Apparatus for sterilising, pxisteurising, and con¬ 
densing -. A. Roynierse, Middelburg, Holland. 

Eng. Pat. 14,616, June 24, 1913. Under Int. Conv., 
Jan. 6, 1913. 

The milk is introduced into a water-jacketod vessel 
conta : ning a cooling coil and hollow j>erforatod stirring 
arms carrying brushes which rub against the wall of the 
vessel and prevent incrustation. For sterilisation, steam 
is first admitted to the water-jaoket, and when tho milk 
has boen heated to about 90° C., steam is admitted through 
the stirring arms into tho milk, the latter being stirred. 
When tho milk has boen heated to 120° C., the Btoam to 
tho arms is cut off, and the water in tho jacket is kept at 
120° C. for 30 mins. The milk is then cooled, stirring 
being continued. During sterilisation, air is admitted to 
the space above the milk, being first sterilised by j>assage 
through a sinuous tube.—L. E. 

Milk separators ; Centrifugal ——. H. Lanz, Mannheim, 
German)'. Eng. Pat. 4028, Feb. 16, 1914. Under Int. 
Conv., May 2, 1913. 

Plates fitted in a centrifugal drum are provided with 
openings for tho supply of milk and for conducting the 
cream to tho uptake adjacent to the central inlet; auxiliary 
ojjenings in tho plates permit the cream to pass radially 
towards the centre and reduce the surface to which it is 
exposed.—W. P. 8. 

Meat and other foodstuffs; Process for the preservation of 

-. O. Bocand^, Paris. Eng. Pat. 19,921, Sept. 3, 

1913. Under Int. Conv., Nov. 18, 1912. 

Joints of meat mo placed in a closed chamber and the 
air is exhausted from the latter; air mixed with ozone is 
then admitted and the chamber again exhausted, a pres¬ 
sure of 5 —15 mm. being maintained until the meat has 
lost from 15 to 20% of its water-content; the evaporated 
water is condensed or absorbed by hygroscopic sub¬ 
stances. The joints are now removed from the chamber, 


wrapped in tinfoil, paper, or fabric, and then ooated with 
a mixture consisting of water, 60—65; gelatin, 20—25; 
soa salt, 5 ; sugar, 5 ; glycerin, 5 ; and formalin, about 1%. 

—W. P. 8. 

Potatoes; Process for the production of dried -■. C. 

Warth, Charlottenberg, Germany. Eng. Pat. 3531, 
Feb. 11, 1914. Under Int. Conv., June 5,1913. 

Potatoes are grated and the mass is washed on a sieve 
with water to removo the starch. The aqueous portion 
is centrifuged to separate the water as far as possible 
from the starch, and the pulp on the sieve is pressed. The 
starch and the pulp are then mixed and tho mixture dried 
by heat.—W. P. 8. 

Food fats ; Manufacture of - more particularly for the 

preparation of pastries and the like. P. A. Schmitt, 
Hamburg, Germany. U.S. Pat. 1,102,551, July 7,1914. 
Date of appl., July 10, 1913. 

See Fr. Pat. 460,614 of 1913 ; this J., 1914, 98.—T. F. B. 

Milk; Process for preparing dried - or milk powder. 

Casein Co. of America. Fr. Pat. 466,528, Dec. 24, 1913. 
Under Int. Conv., April 11, 1913. 

See U.S. Pat. 1,074,419 of 1913; this J., 1913,1027.—T.F.B. 


Beverage, from dairy residues ; Process for preparing a 

salutary -. A. Jollos. Fr. Pat. 467,530, March 31, 

1913. 

See U.S. Pat. 1,073,135 of 1913; this J., 1913,987.—T. F. B. 

Fruits; Process for preserving - in their natural state, 

in a solution of sodium bisulphite and sulphurous anhy¬ 
dride. R. Oliver. Fr. Pat. 466,589, March 6, 1913. 

See Eng. Pat. 5999 of 1913 ; this J., 1914, 38.—T. F. B. 


XIXb.—-WATER PURIFICATION; SANITATION. 

Report on the work of the (German) State Commission for 
the examination of methods of purifying beet sugar factory 
waste waters. Gunther and Herzfeld. Mee XYTI. 

Patents. 

Refuse destructors. A. B. Scorer and Meldrums, Ltd., 
Manchester. Eng. Pat. 14,753, June 26, 1913. 

In destructors comprising a numbor of sectional furnaoes 
separated from one another by dwarf party walls, the 
latter aro in tho form of hollow metal conduits in which 
tho air supplied to tho ash-pits for tho combustion of the 
fuel is preheated.—W. P. 8. 

Destructor furnaces or stoves. J. Thomas, Kenilworth, 
Warwick. Eng. Pats. 24,923, Nov. 1, 1913, and 7425, 
Mar. 24, 1914. 

A hollow jaoket surrounds the oombuation chamber and 
within the latter is a casing composed of tubes; currents 
of heated air flow from the upper onds of the jackot and 
the tubes to the upper part of the furnace above the 
burning refuse. A gas burner is provided in the upper 
part of the furnace in order that jl gas flame may bo 
directed into the smoke at the time of l : ghting or re¬ 
charging, or when there is excess of smoke, baffle-plates 
being arranged so as to direct the flame into the smoke. 

—W. P. 8. 

Water, sewage, and other liquids; Purification of -. 

F. M. Leavitt, Sraithtown, N.Y., U.S.A. Eng. Pat. 
21,547, Sept. 24,1913. Under Int. Conv., Oot. 8 , 1912. 
Sib U.S. Pat. 1,088,232of 1914; this J. f 1914,372.—T. F. B. 
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Antiseptic product derived from salicylic acid. H. Writ*. 

Fr. Pat. 466,791, April 22, 1913. 

See Ger. Pat 262,328 of 1912; this J., 1913,926.—T. F. B. 


XX.—ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Opium alkaloids. J. v. Braun. Ber., 1914, 47 , 2312— 
2330. 

In the formuhe which have been deduced for morphine, 
codeine, and thebaine (see Knorr and Horlein, this J., 
1907, 943) there is a partially hydrogenised benzene ring 
containing a doublo linkage in the /Sy-position to the 
nitrogen atom. Previous investigations by the author 
had indicated that compounds of this character behave 
abnormally with cyanogen bromide, the ring being ruptured 
at the nitrogen atom, instead of the normal replacement 
by a CN-group of a CH,-group attached to the nitrogen. 
When thobaine was treated with cyanogen bromide it was 
converted into a compound, soluble in ether, in which the 
methyl group attacked to nitrogen was still intact. 
Morphine and codeino, on the other hand, when treated 
with cyanogen bromide, after acetylation of the froe 
hydroxyl groups, behaved in a normal manner, the methyl 
group attachod to the nitrogen being replaced by a CN- 
group, with the production respectively of cvanod : acetylnor- 
morphine and cyanodiocetylnorcode'no. The acetyl 
derivatives of dihydromorphine and dihydrocodeine 
behaved in a similar manner. It is concluded that in the 
formulae of morphine and codeino thoro is no double linkage 
in the benzene ring III. {’oc. cit.), but probably a bridge- 
linkage connecting the carbon atoms at 0 and 8 



OH 

o 


On hydrolysis of cyanodiacetyl-normorphine and -nor- 
codeino, the acetyl grouj* are first removed, and 
the cyanonormorphine, C ie H u O(OH),: N.CN, and 
cyanonorcodeine, C 1# H 14 0(0H)(0CH,): N.CN, formed, 
are subsequently converted respectively into 
normorphino, C. t H 14 ()(OH),: NH, and norcodeine, 
C 14 H m O(OHKOCH,):NH (Diels and Fischer’s N-de- 
raethylocodeine, thiB J., 1914, 766). These bases are 
similar in properties to morphine and codeine (into which 
they are converted by inethylation), but are more reactive 
in oertain directions owing to the presence of the imino- 
group. The O-isoamyl derivative of normorphine and the 
N-phenylethyl derivative of norcodeine were prepared. 


Cocaine; Detection of -. G. Deniges. Bull. Soc. 

Pharm. Bordeaux, 52, 386. Z. anal. Chem., 1914, 53, 
407. 

If a 0*5% solution of a cocaine salt be treated with an 
equal volume of a 5% solution of sodium perchlorate, a 
precipitate composed of long, very fine needles is formed ; 
with very small quantities the precipitation is observed 
under the microscope.—A. S. 

Strychnine in presence of brucine ; Determination of -. 

D. B. Dott. Proc. Brit. Pharm. Conf., 1914, 8. 
When strong nitrio acid is added in the proportion of 1 vol. 
to 10 vols. of acid solution, and 1 c.c. of nitric acid for 
each 0-26 grm. of brucine, a period of 20 mins, at the 
ordinary temperature is sufficient to destroy all the brucine. 
Warming to 40° C. causes an appreciable loss of stryohnine. 

—P. Shdn, 


Belladonna leaves; Adulteration of -. G. S. Alien and 

H. Deane. Proc. Brit. Pharm. Conf., 1914, 9—11. 
Belladonna is largely adulterated with Phytolacca 
decandra, Scopola camtolica and AUanthus glandulosa , 

| which are best distinguished by the microscope. Portions 
of the leaf are warmed with ohloral hydrate solution till 
sufficiently transparent for microscopic examination. 
Phytolacca shows characteristic aoioular raphides of 
calcium oxalate differing from the sandy crystals of bella¬ 
donna. In AUanthus and Scopola the stomata occur on 
the lower surface of the leaf whilst in belladonna they are 
found on both surfaoos.—F. Shdn. 

Benzoin; Analytical characters of -. T. T. Cooking 

and J. D. Kottle. Proc. Brit. Pharm. Conf., 1914, 
13—14. 

To determine the balsamic acids in ber&oin 5 grms. are 
extracted with alcohol in a Soxhlet apparatus and the 
extract hydrolysed with alooholic potash. The alcohol is 
evaporated, the residue dissolved in 100 c.c. of water and 
treated with a slight exoess of hydrochloric acid, 6 grms. of 
light magnesium oxide and 20 c.c. of xylene. The whole 
is boiled under a reflux condenser for an hour, cooled, the 
aqueous portion filtered off and the insoluble matter 
boiled twice with 100 c.c. of water which is allowed to cool 
before filtering. The combined aqueous extracts are 
shaken out once with ether, when the balsamic acids are 
liberated by the add'tion of hydrochloric acid and removed 
by ether, the latter l>eing distilled off and the residue dried 
in a vacuum over sulphuric acid before weighing. To 
determine the cinnamic acid the ethereal rcs : due is left 
overnight in contact with excess of a 6% solution of bro¬ 
mine in carbon tetrachloride, and the excess of the latter 
is driven off by evaporation on the water bath. The 
rcs'duo is evaporated several times with ether, dried as 
before and we : ghed. The amount of cinnamic acid is 
calculated from the increase of weight, one mol. of the acid 
absorbing 2 atoms of bromine (soo this .1., 1910, 112). The 
“ free ” balsamic acids are determined by boiling the 
powdered drug with water, magnesium oxide and xylene 
and procoed : ng as described above. The acid and ester 
values are determined on the alcoholic extract of a separate 
portion of the drug. Analyses of a number of different 
specimens are givon.—F. Shdn. 

Pepsin ; Bacteriological purity of -. E. Quant. Proc. 

Brit. Pharm. Conf., 1914, 8—9. 

Out of eleven samples of pepsin in Beale or powder form 
from various sources, Boveral were contaminated with 
bacteria. The most satisfactory samples contained a 
Bmall amount of free acid. The standard might bo im¬ 
proved by the presence of free acid and tho use of chloro¬ 
form.—F. Shdn. 

Oil rich in sulphur from Kimmeridge shale of St. Champ 
{France). Domesse and R&mbourg. Bull. Soc. Chim., 
1914, 15, 625—627. 

Dby distillation of Kimmeridge shale found at St. Champ 
yieldod an oil of tho following composition: C 77-3, 
H 9-2, S 11-99, N 0-37, O (by diff.) M4%. The sulphona- 
tion product neutralised by ammonia was similar to 
ichthyol and like products used in therapeutics.—W. R. 8. 

i 

Cinnamic aldehyde; Stability of -. H. A. Phillip). 

Proc. Brit. Pharm. Corn., 1914, 17—18. 

| Cinnamic aldehyde, whether pure or as a conatituent of 
cinnamon oil, is not appreciably oxidised when distilled 
j with steam under ordinary conditions.—F. Shdn. 

Carbon bisulphide in official pharmacy and suggestion, for 
its further use. F. H. Aloook. Proc. Bnt. Pham. 
Conf., 1914, 21—22. 

Useful results can be obtained by dotemuo'ng the 
amounts extracted by carbon bisulphide from official liquid 
extracts and tinctures. In this way 0-3% of fat, contain¬ 
ing very little alkaloid, can be withdrawn from the liquid 
extract of Nux vomica. —F. Shdn. 
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(Hycerophosphates of commote ; Competition of the -. | 

J. C. Umney and C. T. Bennett. Proo. Bnt. Pharm. ; 
Coni., 1814, 22—23. 

The composition of calcium glycerophosphate varies and 
does not correspond with a definite moleoular proportion of 
water. The so-called "solublo” salt, containing citric 
aoid, is less likely to cause a deposit in the preparation of 
the compound syrup. There is no objection to the addition j 
of citric aoid so long as the content of caloiura is not reduced ] 
below 15%. The salt should lie soluble in 25 parts of water. 
Magnesium glycerophosphate may also contain citric aoid 
but the magnesium content should not be less than 10%. ( 
Ferric glycerophosphate should contain about 15% Fe 
and bo soluble in 2 partB of water. Solutions of potassium i 
glycerophosphate, which is difficult to obtain in crystalline 
form, should bn required to contain definite percentages 
of the anhydrous salt. Sodium glycerophosphate crystal¬ 
lises with 5 mols. H a O.—F. Shdn. 

Cadmium salin/late. W. 0. de Coninck. Bull. Soc. Chim., 
1914, 15, 608—609. 

Freshly precipitated cadmium carbonate is treated with 
warm aqneouB salicylic acid solution containing a little 
alcohol, and the sail re-crystallised from boiling water, 
from which it is deposited without decomposition. The 
Balt, dried at 95’—96’ C„ has the composition, 
|C,H,(OH).CO.O]j(‘d+ H ,0; it does not decompose Holow 
165” (X. when it gives otf carbon dioxide and phenol; it 
chars above 170” C.—W. K. S. 

Determination of rhamnote in pretence of other methyl- 
pentoses. Votocok and Potmosil. See XXIII. 

Commercial ttandardt for dried magnesium tulphitle, sodium 
sulphate, and sodium phosphate. Umney and Bennett. 
See. VII. 

Patents. 

Hydrogtnitei nrgamc substances or compounds [of the opium 
group]; Manufacture of -—-. Vnrein Chininfabrikun 
Zimmer und Co., G. in. b. H., Frankfort, Germany. 
Eng. Pat. 14,247, June 19, 1913. Addition to Eng. 
Pat. 10,204 of 1913, dated May 9, 1912 (see this J., 
1913, 989). 

Mobtoink, codeine, and other opium compounds are hydro¬ 
genated by treating them with formic aoid and a finely 
divided metal of the platinum group, or a colloidal solution 
of such metal. For example, 5 parts of codeine hydro¬ 
chloride are dissolved in 70 parts of a 1 % solution of formic 
aoid and mixed with the palladium black obtained from 
-0-5 part of palladious chloride. The solution is allowed to 
stand lint at the ordinary temperature for a few hours 
and then at 50° C. until evolution of carbon dioxide has 
ceased ; it is then filtered, mixed with oxoess of soda l.ve, 
saturated with common salt, and extracted with ether 
The ethereal extract oontains the hydrooodeine, whioh can 
>be recrystallited from water.—T. F. B. 

Acetylation [of halogen-hydrocarbons ] Process of -. 

W. E. Maaland, Assignor to E. I. du Pont de Nemours 
Powder Co., Wilmington, Bel, U.S. Pat. 1,095,913, 
April 28, 1914. Date of appl., Oct. 16, 1912. 

A mixture of halogen derivatives of aliphatic hydro¬ 
carbons [e.g., amyl and hexyl chlorides) is aeetylated at a 
temperature suitable for removing halogen acid from 
them, with the formation of olefines; the olefines are 
removed and the remaining ohlorohydrocarbons are 
aeetylated at temperatures suitable for the formation of 
organic aoetates (compare Eng, Pat. 29,963 of 1912; thiB 
J„ 1914, 502).—T.F. B. 

Dichlorohydrocarbons; Acetylation of -. W. E. Maa¬ 

land, Assignor to E. I. du Pont de Nemours Powder Co., 
Wilmington, Del. U.S. Pat. 1,102,347, July 7, 1914. 
Date of appl,, Oet. 19, 1912, 
Dioexobohydbocabbons, snob as mixtures of diohloro- 
pentane and dichlorohexane, are aeetylated by treatment 
-with 70 to 99% aoetio aoid in presenoe of sodium acetate. 


Oxidising compounds and producing terpens peroxide; 

Process of -. A. S. Ramage, Detroit, Assignor to 

E. A. Byrnes and C. P. Townsend, Washington. U.S. 
Pat. 1,097,939, May 26, 1914. Date of appl., Maroh 6, 
1906. 

The vapours of terpencs and other oxidisable liquids are 
passed over a oatalytic agent, suoh as platinised asbestos, 
and simultaneously treated with ozone. Terpenes are 
converted into peroxides by this process.—T. F. B. 

Organic peroxide, [from cineol ] and process of producing 
same. A. S. Ramage, Detroit, Assignor to E. A. Byrnes 
and C. P. Townsend, Washington. U.S. Pat. 1,097,940, 
May 26, 1914. Date of appl., March 31, 1906. 

Cineol is subjected to tho continued action of ozone in 
presence of a catalytic agent [e.g., platinum blaok) at 
the ordinary temperature, until a thick, viscous, non¬ 
volatile liquid is obtained. This liquid is brownish- 
yellow, insoluble in water, soluble in petroleum ; it is an 
active oxidising agent and germicide, lilierating iodine 
from potassium iodide, and containing about 18 times its 
volume of loosely-combined oxygen; it decomposes 
explosively when heated.—T. F. B. 

Terpenc peroxide; Process of producing ——. A. S. 

Ramage, Cleveland, Assignor to E. A. Byrnes and <!. 1’. 
Townsend, Washington. U.S. Pat. 1,098,356, May 26, 
1914. Date of appl., Feb. 7, 1903. 

Terpenes capable of being oxidised to peroxide, are 
treated with ozone or ozonised air at a temperature above 
i 38” and in absence of water, the reaction being carried 
out under conditions to " drive oil the torpene peroxide 
in the form of fumes.”—T, F. B. 

Quinoline compounds and jerocess of producing same. 
A. B. Davis, Assignor to Eli Lilly and Co., Indianapolis. 
U.S. Pat. 1,008,022, Mav 26,'1914. Date of appl., 
Jan. 31, 1913. 

EqmMOi.EcuLAR proportions of salicylio aldehyde, pyruvic 
acid, and a suitable aromatic amine [e.g., p-toluidme) are 
boiled together in absolute alcoholic solution, and the 
product is allowed to crystallise. 2-n-Hydroxyphenyl-8- 
methylquinolme-4-carboxylic acid is produced when p- 
toluidino is used.—T. F. B. 

Formaldehyde; Process of making -. H. von Hoch-. 

stetter, Constance, Germany. U.S. Pat. 1,100,076, June 
16, 1914; date of appl., Jan. 9, 1913. 

Formaldehyde is produced by passing a mixture of air 
and methyl alcohol va|iour at a suiiablo temperature 
over two or more catalysts, e.g., through a copper tube 
containing metallic silvor, whioh may bo precipitated upon 
the oopper.—H. H. 

Qa'lic acid ; Preparation of -. M. Hamel, Assignor 

to Nitritfabrik Akt.-Gos., Berlin. U.S. Pat. 1,100,730, 
June 23,1914; date of appl., Feb. 25,1914. 

Moist fermented moases of nutgalls, sumac and the like are 
dried at an elevated temperature in order to convert the 
impurities formed during the fermentation into a state 
in whioh they are insoluble in tho solvents used for subse¬ 
quently extracting the gallic aoid.—D. J. L. 

Chloroform ; Method of making -. T. Griswold, jnn., 

and C. J. Strosacker, Assignors to The Midland Chemical 
Co., Midland, Mich. U.S. Pat. 1,101,025, June 23,1914. 
Date of appl., July 28,1912. 

Carbon tetrachloride it reduced in presenoe of water by 
a metal, snob as iron, a portion of which, at least, is 
introduced in the form of relatively coarse particles, whioh 
are subjected to a grinding action to reduce them to finer 
particles.—T. F. B. 

Alkyl sulphates; Process for the manufacture of aliphatic 

-. E. Wolf, Assignor to Chinoin gyogyszer 6s veg- 

yfiszeti termfikek gyira r. t. Dr. Koreszty 6s Dr. Wolf, 
Ujpest, Austria-Hungary. U.S. Pat. 1,101,373, June 23, 
1914. Date of appl., Dec. 8, 1913. 

Aliphatic simple or mixed ethers are converted into the 
corresponding alkyl sulphates by adding sulphurio aoid 




VoL XXXlti,*M*!Ci. XXI.-PHOTOGRAPHIC RATERUIA %XXHI.-1NALYTICAL PROCESSES. MS 


chlorhydrin at a low temperature and heating the mixture 
until the evolution of hydrogen chloride ceases.—T. P. B. 

Essential oils, perfumes, and odorous substances ; Process 

for extracting -. J. A. Meunirr. First Addition, 

dated Aug. 18, 1913, to Fr. Pat. 468,273, Feb. 26, 1913 
(ace this J„ 1914, 613). 

The aqueous solutions or mixtures containing the odorous 
products, obtained as described in the principal patent, i 
are concentrated by distillation. This is necessary to 
ensure the production of stable extracts, particularly in 
the case of fruits.—T. F. B. 

Methyl-hexamethylenetetramine thiocyanate ; Process for 

making -. K. H. Schmitz. First Addition, dated 

Doc. 31. 1913, to Fr. Pat. 466,619, Dec. 26, 1913. 

See Ger. Pat. 270,488 of 1913 ; this J., 1914, 439. The 
jierchlorate, chromate, and other salts can be obtained 
in a similar manner to the thiocyanate. The free base, 
■CgH^NH^CHajOH, is obtained by treating the chromate 
with barium oxide or the halides with moist silver oxide ; , 
by neutralising this with the. appropriate acid, pure salts j 
are obtained.—T. F. B. 

Esters of tertiary alcohols ; Process for preparing -. I 

Dr. Neumann und Co. Chem. Fabrik G. m. b. H., and 
J. Zeltncr. Fr. Pat. 466,804, Nov. 8, 1913. 

Tertiary alcohols are esteritied by treating thorn with 
acid chlorides in presence of tertiary bases, such as pyridine 
or dimethyl aniline. In some cases the reaction is facili¬ 
tated by gentle heating.—T. F. B. 

Dimethyl-p-am inophenol and p-hy droxyphenyltrhn ethyl- 
ammonium : Process for preparing pure, stable salts 

of -. Fabriquo de Produits C'himique ei-dev. 

Sandoz. Fr. Pat. 467,085, Jan. 7, 1914. Under Infc. 
Conv., Nov. 18, 1913. 

The product obtained by the methylation of p-amino- 
phenol contains the mono- and dimethylaminophenols 
together with a Balt of p-hydroxyphenyltrimethylam- 
monium. To separate these, advantage is taken of the 
fact that p-aminophenol and its monomethyl derivative 
do not form precipitates with ferrocyanides in acid solu¬ 
tion, whilst the other two comjiounds are precipitated 
rapidly and completely as acid ferrocyanides ; these two 
compounds can then be separated from one another by 
recrystallisation in presenoe of a normal alkali sulphite, 
when dimethyl- 7 >-aminophenol is separated in the form 
of a normal ferroevanide and the quaternary ammonium 
compound remains in solution. A separation of the bases 
from their mixed ferrocyanides can also be effected by 
making the mixture foobly alkaline and extracting the 
dimethyl-p-aminophenol by means of benzene or other 
solvent*—T. F. B. 

2.3-Dihalogen-2-methylbutane and homologates thereof; Pro¬ 
ducing -. O. Graul, Assignor to Badisohe Anilin und 

Soda Fabrik, Ludwigshafen on Rhine, Germany. U.S. 
Pat. 1,102,654, July 7, 1914. Date of appl., Sept. 5, 
1912. 

See Eng. Pat. 3870 of 1912 ; this J., 1913, 252.—T. F. B. 

Iso-olcfines ; Producing -. O. Graul, Assignor to 

Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. U.S. Pat. 1,102,655, July 7, 1914. 
Date of appl., March 13, 1913. 

See Fr. Pat. 460,461 of 1912 ; this J., 1913, 624.—T. F. B. 

Methyl-hexamethylenetetramine thiocyanate; Process for 

making -. K. H. Schmitz. Fr. Pat. 466,619, Dec. 

26, 1913. Under Int. Conv., Feb. 3, 1913. 

See Ger. Pat, 266.788 of 1913 ; this J., 1914, 43.—T. F. B. 

Formaldehyde ; Process for making -. Holzverkohl- 

ungs-Industrie Akt.-Ges. Fr. Pat. 467,076, Jan. 7, 
1914. Under Int. Conv., Jan. 9, 1913. 

See US. Pat. 1,100,076 of 1914; preceding.—T. F. B. 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Pateitts. 

Silver gelatinobromide or collodio-broinide paper with two 
emulsions for rapidly producing direct positives in the 
camera. A. Balconi. Fr. Pat. 466,996, Jau. 5, 1914. 
Paper is coated with a slow (e.g., gas-light) emulsion, then 
with a layer of arrowroot or other staron paste, and finally 
with a rapid emulsion. After exposure in the camera and 
development, the paper is exposed to light, the negative 
film is stripped off, and the positive developed on the slow 
, emulsion. This produces reversed positives. If it is 
desired to make correct nositives, the emulsions are applied 
| to opposite sides of a tnin, grainlesB paper.—T. F. B. 

Polychrome screen plates for colour photography ; Manu¬ 
facture of -. A. and L. Lumtere. Fr. Pat. 467,128, 

March 21, 1913. 

One of the difficulties in preparing polyohrome sorecn- 
plates is due to the screen presenting a certain amount of 
colour, which affects the general tone of the finished photo¬ 
graphs. It has not been found possible to correct this by 
staining the gelatin emulsion, but satisfactory results have 
been obtained by the use of a layer of varnish of a colour 
complementary to that of the fault in the screen; the 
varnish may be introduced between the screen and the 
emulsion or it may be applied to the glass.—T. F. B. 

Colour photographs and the process for their production. 
A. H. Walker, London. From The Hess-lves Co., 
Philadelphia. Eng. Pat, 15,823, July 9, 1913. 

See Fr. Pat. 463,737 of 1913 ; this J., 1914, 441.—T. F. II. 

Photographic plates, films , and papers ; Sensitive -•, 

R. E. Orowther. Fr. Pat. 466,530, Dec. 24, 1913. 
Under Tnt. Conv., Dec. 30, 1912. 

Sf.k Eng. Pat. 29,919 of 1912 ; this J., 1914, 221.—T. F. B. 

Bleaching-out layers for colour photography; Process for 

producing - either ready sensitised or to be sensitised 

Infore use. J. Szczepanik and F. Habrich. Fr. Pat. 
466,906, Sopt. 8, 1013. Under Int. Conv., Sept. 9, 
1912. 

See Ger. Pat. 264,207 of 1912 ; this J.,1913,1033.—T. F. B. 

Preparing jmre stable salts of dimeihyl-p-aminophenol and 
p-hydroxyphenyltrimethylammonium. Fr. Pat. 467,085. 
See XX. 


XXII.—EXPLOSIVES; HATCHES. 

Patents. 

Detonating explosive charge* for mining and military 

purposes ; Method of -. C. Claesson, Berlin. Eng. 

Pat. 16,456, July 17, 1913. 

See Addition of Julv 7, 1913, to Fr. Pat. 459,979 of 1913 ; 
this J., 1914, 44.—T. F. B. 

Explosive. O. Silberrad, Buekhnrst Hill. U.S. Pat. 

1,102,964, July 7,1914. Date of appl.. Nor. 23,1912. 
Sen Eng. Pat. 13,860 of 1911 ;this J., 1912,1009.—T. F. B. 

Reaction-vessel for carrying out chemical processes of all 
kinds between two or more liquids, solutions, solids in 
paste form, and also gases. Ger. Pat. 274,854, See I. 


XXIII.-ANALYTICAL PROCESSES. 

Iron in the presence, of phosphoric acid; Determination of 

-. C. E. Corfield and W. R. Pratt. Proo. Brit. 

Pharm. Conf., 1914, 19—21. 

GEATncETEio determination* of iron are unreliable In the 
presence of even small quantities of phosphoric acid. 
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Ferrous iron oan be oxidised by boiling with 
peroxide end the {erne iron determined b; 
lodimetric method, oare being taken that the 
acid is in exoeee. Satisfactory results are < 
reduotion with stannous chloride.—F, Sunn. 



BOOKS RECEIVED. 


[Aq*u»t *1,1914. 


Pyrometers. J. Churchward, Mount Vernon, N.V., U.8.A. 

Eng. Fat. 18,922, July 10, 1913. 

Six U.S. Pat. 1,069,318 of 1913; this J., 1913,928.—T. F. B. 


Rham nose ; Determination oj -in presence of other 

melAyipentoses. E. Votoiek and R. Potmeeil. Bull. 
Soc. Chim., 1914, 15, 634—639. 

Hydrocyanic acid oonvorts rhamnose into a cyanhydrin 
which, on hydrolysis, gives a-rhamnohexonic acid, nitric 
aoid (sp. gr. 1-15—1-2) oxidising the latter to mucin acid. 
After oxidation is complete, the liquid is evaporated to 
one-third of its hulk on a water-bath and left to stand for 
3 days in the cold, wh'lo occasionally rubbing the sides 
of the beaker with a glass rod. The orystallino precipitate 
of mucic acid iB washed with a little cold water, dried and 
weighed. 100 parts of anhydrous rhamnose gave an 
average of 46-5 parts of mucic acid. In presenco of other 
methylpentoscs {e.g., rhodeose) the yield of mucic acid 
was not quite so constant, but sufficiently so to dotermino 
the molecular proportion of rhamnoso in the products of 
hydrolysis of glucosides containing it.—W. R. S. 

Modification oj the Jaeger method for determining hydrogen 
and methane. Wibaut. See 11a. 


Trade Report. 

Withdiaual of prohibition of certain export* from the 
United Kingdom. 

A supplement to the “London Gazette,” dated August- 
20th, 1914, contains a Proclamation modifying tho 
Proclamations of August 3rd, 5th, and 10th, relative to the 
prohibition of certain exports from the United Kingdom. 

The list published in this Journal, August 15th, 1914, 
page 810, is accordingly modified as follows :— 

The Ports of Belgium are added to the list of Porta . 
excepted from the prohibition. 

Tho following articles are deleted from tho list:—Coal, 
steam, large; fuel, manufactured; nitrates of sodium ; 
tin plates; crooiote; glucose. 

“Lead, nig, sheet or pipe” is inserted in place of 
“ Lead in all forms.” 


Effect of acidity of assay slags on silver losses. Livingstone. 
See X. 


Union of South Africa; New Customs Tariff and Regula¬ 
tions of the -, 1914. Suppl. to the Board of Trade J.,. 

Aug. 13, 1914. Price 3d. 


Van Gijn and van der Waerden's method for detecting man¬ 
grove in quebracho extracts. Moeller. See XV. 

Cellulose extracts and their detection in tanning extracts and 
in leather. Mcellor. See XV. 

Sulphuric acid in leather and in sulphited extracts. Thuau 
and Mftdru. See XV. 

Determination of glycogen in yeast. Salkowski. See 
XVIII. 

Determination of strychnine in presence of brucine Dott. 
See XX. 

Detection of cocaine. Deniges. See XX. 

Analytical characters of benzoin. Cocking and Kottlc. 
See XX. 

Patents. 


Amono the changes in and additions to Class I. (special 
rates) of this tariff are the following :— 

33. Motor spirit, namely benzine, benzoline, naphtha, 
(not potable), gasoline, petrol, and petroleum spirit- 
generally, 2d. per impl. gallon. 

34. Lubricating oils (not elsewhere specified), 3d. per 
impl. gallon. 

45c. Saccharin, now includes derivatives of ortho- 
toluenesulphamide, dulcin and derivatives of phenylcar- 
bamide and other sweetening substances, £1 per lb. 

48. Varnish, 2s. per impl. gallon. 

Class III. (25% ad valorem) now includes glycerin, 
distilled, not in bulk (formerly 15% ad val.). Class IV. 
(3% ad. val.) includes glyoerin other than crude, and in 
bulk for manufacturing purpocss. Class V. (free of duty) 
includes the items glycerin, crude, in bulk (formerly 15% 
ad. ml.); dyes for manufacturing purposes, and tanning 
substances for leather, including alum ; radium ; sulphur 
and iron pyrites in bulk; tallow, including vegetable- 
tallow. 


Detecting combustible or explosive gases, especially fire • 

damp ; Device for -. Aecumulatoren-Fabrik A.-G. 

and F. Riisse, Berlin, Germany. Eng. Pat. 15,064, 
June 30, 1913. 

A safety-lamp and spark gap are supplied from the same 
source of current through separate circuits controlled bv 
a change-over switch, the spark gap being connected with 
the secondary winding of an induction ooil. The devioo 
may be made more sensitive by employing an eloctrically- 
heated wire below the spark gap, tho latter being placed 
within the constricted portion of a glass tube ; the gas to 
bo tested is thus heated and its velocity increased.—B. N. 


Netherlands ; Prohibition of certain exports from the -- 

Board of Trade, Aug., 1914. 

The issues of tho “ Nederlandsche Staatscourant ” for 
the 1st, 3rd, and 8th August publish Decrees prohibiting^ 
the exportation of the undermentioned articles from the 
Netherlands Acetone ; ammunition and gunpowder 
coal and coke; ether; gold coin and material for minting 
gold (except in special cases in which exemption from this 
rohibition may be allowed); glyoerin ; lead ; medicines, 
andagos, and materials for making the same; molasses 
sodium nitrate ; sugar. 


Lubricants; Apparatus for testing -. R. Dr os ten. 

'Ger. Pat. 275,225, June 7, 1913. Under Int, Conv., 
June 22, 1912. 

The apparatus is of the typo in which a mixture of Btcam 
and ou is subjected to friction between a fixed and a 
rotating surface in a closed casing. In tho apparatus des¬ 
cribed, a vertioal rotating shaft carries at different heights 
two conioal valves whioh rotate on searings ; the latter are 
provided with oponings under control. The oil is delivered 
on to the upper end of the shaft and the steam is delivered 
above the upper valve. The space between the two valves 
acts as a steam-axpansion chamber. The oil finds its wav 
between the valves and their soarings and passes through 
the openings in the latter along with the steam. The 
mixture of steam and oil leaving the chamber is passed to 
a condenser.— A. S. 


Books Received. 

Alkali, etc., Works Regulation Act, 1906. Fiftieth 
Annual Report on Alkali, etc. Works, by the Chief 
Inspector. Proceedings during the year 1913, H.C, 389, 
Wyman and Sons, Fetter Lane, E.C. Price 7Jd. 

A full abstract of this report viil appear in an'eariy issue, 
of the Journal. 

Some Ehqineebtnq Phases of Pittsbubgb’s Smoke; 
Problem. Bulletin No. 8 of “ Smoke Investigation." 
Mellon Inst, of Industrial Research, Pittsburgh, Pa.. 
C.8.A. 193 pp. 8vo. 
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Offlelal Notices. 


INTERNATIONAL CONGRESS OF MINING, 
METALLURGY, Ac., LONDON, 1915. 

At a meeting of the Exocutivo Committee of the Con¬ 
gress, held at the Iron and Steel Institute on September 
3th, it was decided, owing to the War, to adjourn sine die 
•the holding of the Congress, and, subject to a small levy 
for expenses already incurred, to release the guarantors 
from any further liability. 


'COMPETITION WITH GERMANY AND AUSTRIA- 
HUNGARY. 

Further Action my thk Board or Trade. 

The Board of Trade have roooivcd many inquiries for 
names of sellers or buyera of articles of which sources of 
supply or markets have been interfered with by the war, 
and special arrangements have been made for dealing with 
them. Lists are being prepared and circulated of articles 
which inquirers desire (a) to purchase and (b) to sell. The 
first lists (see page 890) may be obtained on application to 
the Commercial Intelligence Branch. Firms interested in 
any of the goods mentioned, either as buyers or Boilers, 
■should communicate with the Director. An enlarged 
sample room will also be established exclusively for ex¬ 
hibiting samples of German and Austrian or Hungarian 
goods or materials which havo competed with British 
products at home or abroad, especially those which are 
necessary for the continuance of British manufacture 
but which cannot be obtained from their previous sources. 
Firms who may wish to exhibit goods are invited to apply 
to the Commercial Intelligence Branch. 

A catalogue library will also be openod, and firms are 
invited to furnish catalogues of goods formerly received by 
them from Germany and Austria-Hungary ; these cata¬ 
logues will be classified by trades in order to be readily 
accessible to inquirers. 

The address of the Commercial Intelligence Branch is 
7.1, Basinghall Street, London, E.C. 

PATENTS, DESIGNS, AND TRADE MARKS TEM¬ 
PORARY RULES (AMENDMENT) ACT, 1914. 

4 A 5 Goo. 5. Chap. 73. 

An Act to amond the Patents, Designs, and Trade 
Marks (Temporary Rules) Act, 1914. 

28th August, 1914. 

Be it enacted by the King’s most Excellent Majesty, 
by and with the advice and consent of the Lords Spiritual 
and Temporal, and Commons, in this present Parliament 
assembled, and by tho authority of the same, as follows 

1. The Patents, Designs, and Trade Marks (Temporary 
Rules) Act, 1914, shall have offoct, and shall bo deemed 
always to havo had effect, subject to the following amend¬ 
ments, that is to Bay :— 

(a) In section ono, for the words “ any patent or licence 
granted to, and the registration of any trade mark 
# the proprietor whereof is, a subject of any State at 
war with His Majesty, and any proceedings on any 
application mado by any such person under either 
of the said Acte,” there shall bo substituted the 
following words : ” any patent or licenoe the person 
entitled to the benefit of which is the subject of 
any State at war with His Majesty ; for avoiding 
or suspending the registration, and all or any rights 
conferred by tho registration, of any design or trade 
mark tho proprietor whereof is a subject as afore¬ 
said; for avoiding or suspending any application 
mado by any such person under either of the said 
Acte ; K>r enabling the Board to grant, in favour of 
persons other than such persons as aforesaid, on 
suoh terms and conditions, and either for the wade 
-term of the patent or registration or lor suoh 1ess 


period, as tho Board may think fit, licences to make, 
use, exercise, or vond patented inventions and 
registered designs so liable to avoidance or suspension 
as aforesaid ” : 

(6) At the end of the same section the following sub- 
seotion shall be added :— 

“ (4) This Act shall apply to any person resident 
and carrying on businosB in the territory of a State 
at war with His Majesty as if he was a subject of that 
State ; and the expression ‘ subject of any State 
at war with His Majesty * shall, with reference to a 
company, include any company the business whereof 
is managed or controlled by Buch subjects, or is carried 
on wholly or mainly for the benefit or on bohalf of 
such subjects, notwithstanding that the company 
may he registered within His Majesty's dominions; 
and, where a patent has been granted to any person 
in respect of an invention deolared in the application 
or any specification to havo boon communicated to 
him by some other person, that other person shall, 
for tho purposes of this Act, bo doomed to be the 
person entitled to tho benefit of tho patent unless tho 
contrary is proved.” 

2. This Act may be cited as the Patents, Designs, and 
Trade Marks Temporary Rules (Amendment) Act, 1914; 
and the Patents, Designs, and Trade Marks (Temporary 
Rules) Act, 1914, and this Act may bo cited as the Patents, 
Designs, and Trade Marks (Temporary Rules) Acte, 1914. 


PATENTS AND DESIGNS (TEMPORARY) RULES, 
1914. 

Dated September 7, 1914. 

Statutory Rules and Orders , 1914. No. 1328. 

By virtue of the provisions of the Patents, Designs and 
Trado Marks (Temporary) Rules Acts, 1914, the Board of 
Trade do hereby make tho following Rules :— 

1. In any case in which tho Board of Trade make ap 

Order by virtue of the powers vested in them under the 
provisions of the Patents, Designs, and Trade Marks 
(Temporary) Rules Acts, 1914, and under any Rules made 
under these Acts or either of them, avoiding or suspending 
in whole or in part a Patent, or avoiding or suspending 
the registration and all or any rights conferred by the 
registration of any Design tho Board may in their dis¬ 
cretion grant in favour of persons other than tho subject 
of any State at war with HiB Majesty, licences to make, use, 
exercise, or vend the patented invention or registered design 
so avoided or suspended upon such terms and conditions, 
and either for the whole term of the patent or registration 
of the design, or for such less period as the Board of Trade 
may think fit. ... 

2. These Rules shall bo read and construed as ono with 
tho Patents, Designs, and Trade Marks (Temporary) Rules, 
1914, dated 21st August, 1914, and tho Designs Rules, 
1914, dated 5th September, 1914. 


London Section. 


NOTES ON THE APPLICATION QF TUNGSTEN 
SALTS TO THE ANALYSIS TANNING 
MATERIALS, ’ . 

BY AUEXASDIB T fifeWSS. 

Whilst investigating the propertita of oolloldal tBngrtio 
wid from quite another point of view, iU suitability lor. 
the differential analyaia of tanning materi al became 
apparent, inumueh aa it give* a reaction with the tanntn a. 
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[Sept 15,1914. 


analogous to that discovered bv Lauffmann with 
ammonium molybdate (Collegium, 1913, No. 513, p. 10; 
this J., 1913,153). 

I have been able to prepare two reagents with sodium 
tungstate, which apparently give different results with 
the same tannin. Tno importance of this lies in the fact 
that it may be possible to establish the purity of a given 
tanning extract by the constancy of the ratio between the 
two rosults given by the different reagents. 

Unfortunately, it has only been possible to carry out 
experiments with mangrove extract, in the manufacture 
of which I am at present ongaged ; I am therefore unable 
to state whether this ratio between the two results will 
be the same for other tanning materials or not; in the 
affirmative it naturally loses its importance, as to be 
interesting it should furnish a characteristic number for 
oach material. 

Then, again, the acidity of an extract may have some 
bearing upon the results, but unless it is suen as to more 
than neutralise the sodium ion of the tungstate—and this is 
barely possible—I do not anticipate any exaggerated 
divergence from this source. In any caso, even though 
the ratio of the two figures should prove to be unimportant, 
the figures themselves will be characteristic of oach tanning 
material in the same way as the “ molybdate figure ” of 
Lauffmann. * 

The following table gives the composition of the two 
reagents I have worked with :— 


Table I. 



Reagent 1. 

Reagent 2. 

10% sodium tungstate . 

c.c. 

c.c. 

5 

25% ammonium chloride . 

3 

3 

8% by volume HCl . 

water . 

— 

2 

2 



In both cases the ammonium chloride solution should 
be added last and the reagents should only be mixed 
immediately before use, as after a short interval they 
rapidly deposit crystalline tungstic acid. The 8% 
solution of hydrochloric acid was 0*85 normal, t'.c., 
2 c.c. hydrochloric acid neutralised 17 c.c. N J 10 sodium 
carbonate or 5 c.c. of a 10% solution of sodium tungstate, 
freeing the tungstic acid in the colloidal state; the 
resulting solution did not turn methyl orango red but was 
slightly acid to litmus. 

In using these solutions for the analysis of tanning 
materials, the method of Lauffmann is followed exactly, 
of whioh' the following is a r6aum£:— 

A tannin solution is prepared containing about 4 grms. 
tannin in 250 c.c. and 10 c.c. of the filtered solution is 
mixed with 10 c.c. of the reagent; the whole is filtered 
and 10 c.c. of the filtrate is evaporated to dryness—(A). 
The precipitate on the filter is now dissolved in hot water, 


added to the remainder of the filtrate and the washing* 
of both pipette and beaker, then evaporated to dryness— 

(B) . Both residues are dried until constant in weight 
and the weight of the precipitate is B—A. It is neoesaary 
to determine the salted-out tungsten-tannin preoipitate- 
by this indirect method as it cannot be washed. 

The amount of precipitate « now calculated on the 
percentage of tanning matter in the extract, and to do this- 
the total solubles in 10 c.c. of the above tannin solution 
are determined and the amount of tannin in this solution— 

(C) calculated from the non-tan figure obtained by the 

official method of tannin analysis using the above solution. 
... . w ™ (B— A) 100 . , 

diluted four times. Then - /j-gives the Tungstate 

figure of the tannin using the first reagent, and the same 
formula gives the “ Tungstic figure ” of the tannin using 

the second reagent, and presumably = K for 

any given tanning material. 

The following table shows the results obtained with, 
pure mangrove extract “ Tannadine,” but I cannot vouch 
for their absolute accuracy, as climatic and other conditions- 
tend to make exact research a difficult matter in Borneo. 


Table II. 



Reagent 1. 

Reagent 2. 

A. Solids in 10 c.c. of filtrate 

B. Solids in remainder _ 

(B-A). Weight of precipitate_ 

(B + A). Total solids . 

“ Tungstate figure ”. 

0-500 grin. 
0-765 grm. 
0195 grm. 
1-315 grm. 
149 

0 507 grm. 
0-802 grm. 
0-205 grm. 
1-390 grm.. 

Ratio . 

Solubles in 10 c.c. tannin solution 

C. Tannin „ „ „ 

1-0503 

0178 grin. 

0-131 grm. 


It will be noticed that with reagent 1 the solids are- 
much lower than with reagent 2 ; this is due to the strong 
alkaline reaction of sodium tungstate which decomposes 
the ammonium chloride. With reagent 2 the added acid 
naturally fixes the ammonia although a small .amount is 
still released during evaporation. 

The filtrate from reagent 1 is pale red ; this is probably 
due to the action of the atmospheric oxygen on the tannin¬ 
like matters in the alkaline filtrate. The filtrate from re¬ 
agent. 2 is of a pale straw colour, but upon the addition of 
alkali gradually develops a reddish tint. Tho precipitate 
from the latter is also lighter in colour and more easily 
soluble in water. 

I regret my inability to follow up this work here, and 
request my interested colloagues to apply the reaction 
to and establish tho constants of other tanning materials. 

Finally I have to thank the Chemische Fabrik von 
Hoyden, Radebeul, for kindly sending me samples of 
sodium tungstate. 

Pontianak, Borneo, May, 1914. 


Journal and Patent Literature. 

PATIHT SnoinoAHONS may be obtained by poet by remitting as follows 
Englith. —84. each, to the Comptroller of the Patent Office, W. Tempb franks, Esq., Southampton Buildings, Chancery Ltn«^ 
London, w.C. 

UnU$i 8HUt. —Is. each, to the Secretary of the Society. 

Frmuk .—1 fr. 05 c. each, as follows : Patents dated 1902 to 1907 inclusive, Belin et Cie., 58, Rue des Francs Bourgeois, 
Paris (8e.): Patents from 1908 to date, LTmprimerte Nationals, 87, Bne Viellle du Temple, Paris. 

Osman.—1 mark each <wtth fun particulars) to Kalserllch Patentarot, Berlin, Germany. 


I.—GENERAL PLAIT; MACHINERY. 

Filtration; Btuiiu on -. J. W. Bain and A. E. Wide. 

J. Ind. Eng. Cham., 1914, 6, 872—676. 

To determine the amount at liquid retained by a mau 
of finely-divided eolid when filtration ie carried out under 
atmaapMrie <* **her pmeeuie, or by centrifuging, experi¬ 
ment! wtra made with weH-rounacA take eand graded 
into earion* tiaee <10., 40-, 60., 80-, ml l 80-m«ih) by 


•omening; the 40-meeh «i«e, e.o., being compoeed of 
grain, whioh paaaed a 30-meeh but were retained by a 
40-meeh aomen. It wae found that the pore apace wee 
practically independent of the rin of grain, ranging from 
34-1 to *7-7% of the total volume, and a man of mixed 
■mall end large grains wae eimilar in paroaity to mawea 
of either email or large gratae alone. Ear meeeee of 
ayetele ruck at an commonly produoed by rapid ooohng. 
the ^pon apnea may be taken a# 1 approximately 57%, 
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of the total volume. Experiments made by King (Nine¬ 
teenth Ann. Report, U.S. Geol. Survey) showed that at 
atmospheric pressure, sand of 20-mesh size retained 11%, 
and sand of 100-meeh sice 20% of water, after draining 
for 1 hour. In the authors' tests, using a vacuum of 
2 ins. of meroury for 15 mins., the amount of water 
retained, ranged from 5-7 to 7*5%, average 7%, for sand 
of from 30- to 80-mesh size. In a layer of sand 70 cm. 
deep, using a vaouum of 5 ins. of meroury for 15 mins., 
the water retained was, on the avorage, 4% in the top 
(10 cm.) and 6-5% in the bottom layer, the size of grain 
being of little importance. By the use of a centrifuge, 
it was possible to reduoo the water-content to about 
2’5%, irrespective of the size of grain. It was calculated 
that in the caso of sand of 30-mesh size retaining 0% of 
moisture, each grain would havo a film 0 0116 mm. thick 
if all tho water wore distributed over the surface of the 
particles ; or the water would occupy 30% of the pore 
Bpace. (See also Hatschek, this J., 1908, 538.)—A. S. 


Patents. 

Drying machines; Steam-heated, cylinders of -. T. 

Garstang and J. Kershaw, Blackburn, and J. Gent, 
Chorloy. Eng. Pat. 14,545, June 24, 1913. 

The “ dolly-head ” or bearing for tho journal-pin of a 
Rteam-hoated cylinder is provided with a ball or roller 
bearing Bituatod in front of tho inner face of tho ordinary 
bearing and separated therefrom by an oil well or groaso 
cup to prevent any steam which may leak past the ordinary 
bearing, from gaining access to tho ball or roller boaring. 


Dryer. W. B. Rugglos, Bayonno, N.J. U.S. Pat. 

i,105,927, Aug. 4,1914. Date of appl., Juno 11,1909. 
See Eng. Pat. 10,349 of 1910 ; this J., 1911, 672.—T. F. B. 

Drying pulpy materials ; Machine for — -. J. T. Knowlos, 

London. From Tho Sherwin-Williams Co., Cleveland, 
Ohio, U.S.A. Eng. Pat. 19,409, Aug. 27, 1913. 

The pulp is fed on to an annular rotary drying table, 
divided into sections which are heated independently. 
Tho vapours are drawn off through hoods arranged over 
tho sections and tho dried material is stripped from the 
annular table by a scraper placed bohind the feed point 
and discharged ovor the inner edge of the table into a 
hopper. Dust carried by the air ourront is removed by 
a dust-filter. The whole apparatus is enclosed in a casing 
and a slightly reduood pressure is maintained therein, 
to prevent the leakage or dust or poisonous gases.—W. H. C. 


Filtering apparatus. A. L. Genter, Charlottenburg, 
Germany. Eng. Pat. 14,592, June 24, 1913. 
Longitudinal filter-frames oovered with bags of filter- 
cloth and having their upper edges protected by a metal 
clip to prevent tho formation of filter-cake on the top, 



are separately attached at one aid to the head piece, A\ 
■and at the other to a oarriage, The outlets peas through 


the headpieoe and can be separately controlled. The 
carriage is supported on wheels, 15, running <Jn rails, 
and counterbalanced by weights attached to cords, 19, 
so that it oan be easily run into or out of the inclined 
chamber, A. The end pieoe, A', is made tight by a system 
of radial toggles and lovers and the liquid to he filtered 
is pumped through the main, 46, the filtrate escaping 
by the pipes and taps, 26, 27, 28, either into the dosed 
conduit, 29, or the trough, 30. When the cakes are of 
sufficient thickness the carriage is run out of the ohamber 
and any piccos of cako or sand that may havo oolleoted 
on tho bottom of the ohamber are pushed out by a 
hemispherical Bcrapor attached to the rear of the carriage. 
Compressed air or Bteam is admitted to the interior of the 
filtor-framos along with an injocted cleansing agent 
and tho oakos aro stripped off. Tho carriage is then run 
into the chamber again and the filter-cloths may be 
further cloansod by pumping water into the chamber 
through tho pipe, 48, and injeoting air at the same 
time to agitato tho water. To prevent tho premature 
discharge of the cakes when tho excess of liquid is with* 
drawn, a float chamber, 41, and a reducing valve, 38, are 
rovided, which admit low-pressure air as the liquid is 
iachargod, so that there is always a slight pressure within 
the chamber.—W. H. C. 

Dryer. J. Janka and 0. Vyskocil. Fr. Pat. 466,568, 
Nov. 22,1913. Under Int. Conv., Nov. 23, 1912. 

The passage of air into and out of the dryer, inside whioh 
a separate circulation of air is maintained, is regulated 
by dampers controlled electrically or pneumatically by a 
hygrometer within the dryer.—O. E. M. 


Filters ; Mechanical - . The Pulsometer Engineering 

Co., Ltd., and J. Bjorns tad, Reading. Eng. Pat. 20,652, 
Kept. 12, 1913. 

In mechanical filters which are cleaned by reversing the 
flow, in order to secure the cleansing of the filter material 
which lies next the shell, an enlaced recessed ring is 
formed in the shell to support the atrainor plates.—W. H. C. 

Filters; Process and apparatus for the preparation of a 

refractory material with large pores for - and for other 

applications. L. Kern. Fr. Pats. 466,657 and 466,659, 
Dec. 26, 1913. Under Int. Conv., Sept. 19 and Dec. 3, 
1913. 

A mixture of refractory material with organic substances 
and a binding agent is heated in a furnace and oxygen 
from an independent aouroe foroed through the pores 
to burn out the organic matter; or, after heating, high- 
pressure air is forced through the material for the same 
purpose, after which the caloination is completed in a still 
atmosphere.—W. H. C. 

Retort or furnace tubes or chambers for gaseous reactions 

at high temperatures; Manufacture of -. R. P, 

Pictet, Berlin. Eng. Pat. 15,379, July 3, 1913. 

To preiMvre tubes which will be impermeable to hydrogen 
and which will not suffer deformation when heated to 
2000° C. , a paste is made of highly refractory oxides and 
mixed with finely-divided carbon prepared by decom¬ 
posing hydrocarbons by heat. After the tubes have 
been formed and dried they are heated to incipient fusion 
either electrically or in a reverberatory furnace heated 
by water gas and oxygenated air.—W. H. 0. 


Hollow vessel for chemical reactions . R. Glauser.. Fr. Pat. 
467,796, Jan. 28, 1914. Under Int. Oonv., Jan. 29, 
1913. 

That part of the hollow vessel which comes into contact 
with the chemicals is formed of glass, porcelain or other 
refractory material which is a poor conductor of beat. 
Mid that portion which comes into contact with the fire 
is provided with a coating of a suitable metal which is a 
good conductor.—W. K C. 

»t 
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Oas.fumaces; Regenerative — r~- F.< Siemens' Vixit 
Addition, dated Jan. 9, 1014 (under Int. Conv.,-Deo. 6, 
1918), to Fr. Fat. 461,938, Aug. *7, 1913 (this J., 1914, 
342). 


The air and gas passages are so oonneoted that the major 
portion of the preheated air is employed for the direot 
name heating tne solo or hearth of the fumaoe and 
a smaller proportion for a flame which sorveB to heat 
the regenerators.—W. H. C. 


Separating [solid] materials by centrifugal force. ; Process 
and. apjmratus for —■?—. W. W. Biohardson, St. Austell, 
Cornwall. Eng. Fat. 26,142, Nov. 14, 1913. 


Two vessels, A and B, of the shape shown (see fig.), are 
rotated about a oommon axis, C, within an outer casing, 1). 
Water is fed through the pipe, F, on to the top of the 
vessel. A, and flows down over its outer surface, part being 



oaused by the oentrifugal force to stand up against the 
inner surface of the outer vessel, B, in a line vertically 
above the lip, b\ and part escaping between the edges, 
o', b‘. The latter portion fills the space, E, to a pre¬ 
determined level, sealing tho lower ends of the vessels, 
A B. The solid material to be separated is fed through 
the pipe. G, on to the plate, H, is distributed by the vanes, 
h, and along with some of the water flows down the inner 
surface, «, of the vessel, A. When it reaches the lower 
edge, o', which is slightly overlapped by the edge, b', 
the heavier particles are projected through the water on to 
the edge, 6', and are caused bv the centrifugal action to rise 
and collect in the upper part of B. The lighter particles 
pass on with the water and arc eventually discharged 
through the gate-valve, d\ hy which the height of the 
water is regulated. Tho scouring action of the water on the 
inner surface of A, helps to disintegrate and separate tho 
material. The heavier particles which oollect in the 
upper part of B, are discharged through the opening 
between A and B, by stopping the feed and reducing the 
speed.—W. H. 0. 


Heating and evaporating hautds ; Method of . 0. K. 
Zwingenborgor, Perth Amboy, N.J., Assignor to The 
Boessler and Hasslaoher Chomioal Co., New York. 
U.S. Fat. 1,104,286, July 21, 1914; date of appl., 
Nov. 26, 1911. 

Hot gas is oiroulated upwards in a zig-zag, path through 
a systom of primary evaporators. The liquid is oiroulated 
from the bottom to tho top in the evaporators and the 
hot gas is distributed over a sufficient number thereof 
to prevent tho liquid from roaohing the boiling point. 
From tho evaporators the hot gas passes to a series ot 
boilers, the steam generated in which is used for evaporating 
Tiurooees in anv convenient way.. A. b. 


Evaporator. 


L. Hirt. Fr. Pat. 466,496, Dec. 23, 1913 
Under Int. Conv., Feb. 21, 1913. 


To avoid interruption of tho flow of heat by the presence 
of bubbles of vapour, or deposited solids, on the heating 
surface, the liquid to be evaporated is pumped through 
the heating tubes under a pressure, maintained by loaded 
valves, sufficient to prevent boiling; after passing tho 
valves, it is sprayed into a chamber in which evaporation 
takes place.—O. E. M. 


s or other materials 
electrical and other 
pour l’Eleotricite. 

Powokbed substanoos to be agglomerated are mixed with 
a small quantity of a binder so that after grinding and 
mixing, the substance is still in the form of powdor. A 
suitable solvent for tho binder is then added, and the mass 
brought to the desired consistence and forced into moulds 
under a pressure of at least 1000 kilos, per sq. cm. A. T. -■ 


Agglomeration of powdered carbon, meta 
for the. preparation of articles used Jot 
purposes. Comp. Fr. do Charbons 
Fr. Pat. 460,639, March 8, 1913. 


Method for carrying out reactions [by the action of ultra¬ 
violet rays}. ,T. de Kowalski-Wierusz. Fr. Pat. 466,918, 
Doc. 8, 1913. Under lnt. Conv., Deo. 11, 1912. 
Substances, especially organic compounds, are exposed 
to the notion of ultra-violet rays by passing them as 
vapour, alone or mixed with other vapours, through a high- 
frequency field, so that they become self-luminous. 


Particles suspended in gases; Apparatus for the removal 

of - Soc. des Carbures MOtalliques. ir. Pat. 

467,267, March 26, 1913. 

To remove suspended liquid or solid particles, the gas is 
passed between flat electrodes, consisting of coarse saokmg 
attaohed with graphite and sodium silicato to glass plates 
and connected to an alternator. The high-tension field 
thus formed is modified by a glass plate, midway between 
and parallel to the eleotrodes, which oollocts tho suspended 
partioles.—O. E. M. 


Cleaning tubular and other vessels [used for treating peat}. 
T. Rigby, Dumfries, and N. Testrup, Assignors to Wet- 
carbonizing, Ltd., London. U.S. Pat. 1,106,161, 
Aug. 4,1914. Date of appl., Deo. 6,1911. 

SUV T5n O Pat. 9106 of 1911; this J., 1912, 677.—T. F. B. 


Us —FUEL; GAS; MINERAL OILS AND 
WAXES. 


Solids from liquids ; Process for obtaining - I. S. and 

O. E. Merrell, Syracuse, N.Y., Assignors to Merrell- 
Soule Co. U.S. Pat. 1,102,601, July 7, 1914; date of 
appl, Feb. 18,1912. 

The solution is blown, in an atomised condition, into a 
whirling body of air within a demooating chamber and 
at tile same time a direot current of air surrounding 
the spray is Mown into the chamber.—W. H. C. 


'eathering of the Pittsburgh coal bed at the experimental 
mine near Brucelon. Pa- H. C. Porter and A. C. Fieldner. 
U.* Bureau of Mines, Technical Papor 36, pp. 36. 
be experimental mine comprises an outcrop of the 
Ittaburgh coal-bed on a hillside. Two nearly honzoatal 
tileries were driven about 620 ft. and ooals taken at 
srious distances from the outorop wereoompared. Changes 
t chemical composition have ooourred for a distance of 
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aboiitSO fb from the outcrop, the amount of cover at 
this dutanoe being leea than 25 ft. The weathered coal 
contains lees carbon and hydrogen and more oxygen and 
combined water in the coal-substance, has a lower calorifio 
value, absorbs less oxygon , from air and liberates less 
methane. Boiler tests with clean coal taken at 020 ft., 
and with “ rusty ” coal (lumps having yellow coatings of 
iron compounds) taken at 70 ft. from the outcrop, showed 
no differences in evaporative power, furnace efficiency, or 
burning qualities.—A. T. L. 

Inflammability of gaseous mixtures; The. dilution-limits 

of -. H. F. Coward and F. Brinsley, (-hem, Soc. 

Trans., 1914, 105, 1859—1885. 

DetermiruUion of dilution limits. —The results given by 
previous workers varied over a considerable range, owing 
to different forms of apparatus. and different arrangements 
for ignition having boon used and different standards 
adopted for inflammability. The authors dofino a gaseous 
mixture as inflammable at a stated tomperaturo and 
pressure if it will propagate flame indefinitely when tho 
unburnt portion of the mixture is kept at that temperature 
and pressure. Combustion in an inflammable mixture is 
not necessarily complete. In order to conform with this 
definition, the flame is started near the bottom of a tall 
vessel which is of sufficient cross-section to minimize tho 
cjoling influence of the walls, and the bottom of the 
vessel is sealed in water bo that tho prewauro cannot rise 
appreciably. Upward flame propagation is adopted since 
in vorv weak mixtures the velocity of propagation may be 
less tnan that of the upward convection currents and 
downward propagation of the flame may thus be prevented. 
The largest vessel employed was 1*8 meters high and 
30 sq. cm. in section, two sides being made of wood and 
two of glass. Electric ignition was usually employed 
Lowest limits for hydrogen, methane and carbon monoxide 
in air. —Mixtures at atmospheric pressure, and saturated 
with water vapour at 17°—18° C., were inflammablo if 
they contained not less than 4-1% H 2 , 5-3% CH„, or 12*5% 
CO.—A. T. L. 


Natural-gas wells ; The Hungarian -. Chom.-Zeit., 

1914, 38, 469. 

The occurrence of natural gas in Hungary has long been 
known, and for some years the gas nas been used for 
driving gas enginos. The distribution of tho gas for long 
distances has now been undertaken. In April, 1909, a gas¬ 
bearing layer was tapped at a depth of 302 meters (990 ft.); 
the wells yield 1*7 million cub. m. (60 million cb. ft.) of 
gas (pure methane) per day. It is intended to supply 
tho gas for lighting and for power over a wide district, 
including the cities of Klausenburg and MarosvAsArhelv, 
with 150,000 inhabitants, and to carry the gas eventually 
to Budapest. It is estimated that natural gas could be 
sold in Budapest for 2-4 heller per cub. ra. ( 6 * 8 d. per 1000 
cb. ft.), as oonrparcd with 7 heller (19-8d. per 1000 cb. ft.) 
for coal gas. The gas is already being distributed over a 
distance of 75 km. (46$ miles). The rolling stock of the 
State railways in tho district is lighted with the gas, which 
is stored in 40-litre cylinders at 100 atmospheres, aud the 
gas is also used in several large chcmioal works, including 
a Portland cement factory. Natural gas and oil have 
recently been discovered in tho north-west of Hungary, 
near Presaburg, tho first boring yielding 1$ wagon-loads 
of oil per day and about 500 cub. m. (17,650 cb. ft.) 
of gas containing 95% CH 4 per hour.—A. T. L. 


Combustion in motors. E. Torres. Chom.-Zeit., 1914, 
. 38,417. 

The completeness of the oombustion in a four-stroke- 
oyole engine working with benzene was found to vary with 
the load, the degree of compression, the timing of the 
ignition, and the quantity of air in the charge. The heat 
loss due to incomplete combustion increased from 1*47 to 
53*29% as the loa^-decreased from 3*5 H.P. to no load. 

—A. T. L. 
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Pe&f&itns of ; Physical and chemical properties 

• I. C. Allen, W. A. Jacobs, A. S. Crossfield 
ana R. R. Matthettu Techn. Paper 74, Dept, of 
Interior, Bureau of Minos, U.S.A. 38 pages. 

Tables are given of tho results of tho fractional distillation 
of typical oils from different districts. The asphaltic 
petroleums, after distillation of oils up to 325° C. at 10 to 
20 mm. pressure, left a residue of solid elaatio asphaltum 
of technical value. In many cases paraffin wax could be 
detorminod .by the following method:—Tho filtered 
petroleum spirit solution of the sample was treated first 
with strong and then witli fuming sulphuric acid, the 
petroleum spirit distilled, and the, residue dissolved in 
ethyl acetate. The solution was mixed with 95% aloohol, 
cooled to 0° C., and tho precipitated paraffin wax washed 
with 75% alcohol, dried and woighed. Under these 
editions 2-5 mgrms. of paraffin wax of m. pt. 56° to 
08 C. dissolved in 100 c.c. of tho solvent. Applying this 
correction to test mixtures of Trinidad asphaltum and 

S araffin wax, results were obtained within 0 * 1 % of theory. 

-ofinement of the oils by agitation four times with 
Bulphurio acid, once with sodium carbonate solution, and 
three or four times with water, and redistillation, showed 
a total loss of 11% of tho oil. In the case of heavier 
fractions dilution with 1 % of pure benzene before the acid 
treatment obviated difficulties caused by tho high vis¬ 
cosity.—C. A. M. 


Petroleum ; Fractional distillation of — 
Chem. Soc. Trans., 1914, 105, 


J. M. Sanders. 
1007—1703. 

To enable rapid determinations to be made of the speoifio 
gravity of successive fractions, a graduated vertioal 
condenser. A, is used, which can be connected by a three- 



way cock, D, with a discharge tube, E, or with the grad¬ 
uated tube B, and levelling tube, C. The tube, C, is 
adjusted at the start and at the end of each stage of the 
fractionation so that water stands at the zero mark on 
tube, A, and readings are taken of Hie height of the oil 
and water levels in A and B respectively. The successive : 
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distillates are run off at S. The levelling tube, C, ib 
graduated so that the quantity of water in the sample of 
oil can he ascertained from the increase in the amount of 
water in the tubes A, B, C. For distilling heavy crude 
oils, containing water whioh causes frothing, and asphaltic 
matter whioh requires heating to the coking stage to ensure 
complete distillation, a copper-coated distillation flask 
having two branch tubes at the same level in its neck is 
used. The flask can be heated very strongly without 
danger, the expansion of the copper coating separating 
it from the glass so that a thin film of air is left between 
them, and the flask is very uniformly heated. Frothing 
is reduced bv passing a current of carbon dioxide into 
the flask and through the oil bv means of one of the 
branch tubes, and an electrically heated test-tube is 
inserted in the still-head to prevont condensation.—A. T. L. 

Petroleum distillate* ; Fluorescence of -. B. T. Brooks 

and It. F. Bacon. J. Ind. Eng. Chera., 1914,6,623—625. 
Evidence is adduced showing that the fluorescence of 
petroleum oils is not due to resinous or asphaltic con¬ 
stituents in colloidal solution, or to carbon, sulphur, or 
otner i.ubstances in colloidal suspension. The fluorescent 
constituents are only slightly absorbed by fullers’ earth 
and the character of the fluoroscenoe is affected by the 
addition of various common solvents in the same way as 
in the case of the fluorescent diamino-derivativos of 
terephthalic acid methyl ester (Kauffmann, Annalen, 1912, 
808, 1). The fluorescent substanoe was isolated in a crude 
state from the acid sludge tar obtained in refining petroleum 
with sulphuric acid, by washing with wator, nearly neutral¬ 
ising the dilute acid solution with lime, filtering, evaporat¬ 
ing nearly to dryness, and extracting the residue with 
alcohol. It probably oontains one or more compounds of 
the benzene series resembling chrysene, fluorono, or 
pyrene, and is formed to a considerable extent during the 
distillation of the crudo oil, for products obtained by 
distilling undor diminished pressure are much less fluores¬ 
cent than those distilled at atmospheric pressure. The 
fluorescence is destroyed by halogenation, hydrogenation, 
and partly or completely by oxidation. The action of 
nitro-compounds in neutralising the fluorescence is 
physioal in character, for if an oil “ debloomed ” in thi s 
way be refined with sulphuric acid, a fluorescent product 
is obtained. A light-coloured oil having only a slight 
bluish fluorescence, similar to sun-bleached oil can be 
obtained by shaking lubricating oil with nitrous acid for 
3 mins., washing with water, and filtering through fullers’ 
earth, or by treating the chilled oil (not above 10° C.) 
with oxides of nitrogen and washing with dilute alkali. 

—A. S. 

Patents. 


Fuel; Use of chlorophyll extracts as -. E. Bouohaud- 

Praceiq. Fr. Pat. 466,985, March 19, 1013. 

The chlorophyll extract may be obtained by meanB of 
alcohol or ether, alone or mixed with carbon bisulphide 
or tetrachloride, or other organic solvents, the plant 
residue forming a colourless material which can be used 
for the manufacture of cellulose for paper-making, etc., 
or as a cattle-food. The residue from evaporating the 
ohlorophyll extract is distilled, alone or with steam, 
yielding a light fuel oil, suitable for use in internal com¬ 
bustion engines, ammonia whioh is recovered, and a mineral 
residue containing phosphates which is useful as a manure. 

—A. T. L. 

Coal briquettes ; Manufacture of -. Pure CoalBriquettes, 

Ltd. Fr. Pat. 467,688, Jan. 24, 1914. 

Waste coal is ground wet, and the pulp containing 45 to 
60 parts of water to 100 parts of coal, is partially dried 
and solidified by submitting it to a pressure of 500—800 
Mloe. per sq. cm. between two pistons in a mould having 
its sides formed by vertical bars which are practically in 
contact at the inner surface and are tapered towards the 
outer surface so as to leave spaces for the escape of the 
water. The briquettes are passed through a tube in which 
the temperature rises from 80° C. at the inlet end to 250° — 
000° C. at the discharge end, so that the coal is dried and 


begins to soften, and the briquettes are oomppased while 
hot at a pressure of 800 to 2600 kilos, per sq. cm.—A. T. L, 

Fuel; Briquetted -. 8oo. Internationale des Com- 

j bustiblee Artificiels. Fr. Pat. 467,757, April 4, 1918. 
Powdered carbon (e.g. wood charooal), 100 parts, is 
mixed with sodium silicate, 15—20, and calcium car¬ 
bonate, 2—3 parts, and briquetted.—A. T. L. 

Separating the solid residues of combustion, especially those 

derived from furnaces ; Apparatus for -. A. F. 

Muller, Berlin. Eng. Pat. 14,928, June 28, 1913. 

The furnace residues are first passed over a reciprocating 
sieve to removo the fine ashes and then treated with a 
liquid having a higher specific gravity than tho utilisable 
fuel but lower than the non-combustible residue. The 
liquid which may bo waste dilute molasses from sugar 
factories or waste from cellulose factories, etc., is contained 
in a horizontal cylindrical vessel which is half filled. 
The residues are delivered on to the surface of a rotary 
sieve and enter the liquid with the latter, as it turns into a 
horizontal position. The lighter fuel floats off as the sieve 
sinkB, the incombustible residue follows the Biove until 
the latter is nearly or quite vertical when it falls into 
the bottom of the cylinder and is removed by a scraper. 

—W. H. C. 

Vertical retorts for the distillation of coal; Continuous -. 

Comp. GtenCrale de Construction de Fours. Fr. Pat. 
467,445, Jan. 17, 1914. 

The primary and/or secondary air and/or the gases 
from the generators are preheated by being passed through 
flues adjacent to tho lower part of tho retorts, and the 
waste gases from the combustion chamber are caused 
to pass through flues adjacent to tho preheating flues to 
assist in the heating.—W. H. C. 

Oas producers; Working of by-product recovery -. 

T. Rigby and G. W. Andrew, Dumfries, and Wot- 
oarbonizing Ltd., London. Eng. Pat. 10,981, May 9. 
1913. 

Peat iB gasified in the presence of an excess of steam, 
as in the Mond ammonia-recovery process, and the gases 
are cooled in two Htagee bo as to separate the more volatile 
by-products such as methyl alcohol, from tho water 
and tar. The oooling may be effected in surface con¬ 
densers, or the gas may first bo brought into direct contact 
with the cooling water under conditions which ensure 
a final temperature high enough to. prevent condensation 
of methyl alcohol, and afterwards oooled in a surfaoe 
condenser. The gasos cooled to atmospheric temperature 
may be scrubbed with water or other solvonts to recover 
unoondonsed volatile by-products.—A. T. L. 

Oas producers and method of working same. J. Stewart, 
Glasgow. Eng. Pat. 21,697, Sept. 26, 1913. 

Relates to improvements in producers of the type 
described in Eng. Pat. 26,858 of 1909 (this J., 1010, 1193), 
for generating tar-free gas continuously from bituminous 
ooal. The producer comprises a lower, an intermediate 
and two upper chambers. The lower chamber is provided 
with a grate and air inlet and is of suitable dimensions 
for continuous production of gas. The upper chambers are 
separated from one another bv a hollow vertical metal wall 
extending downwards to the top of the intermediate 
chamber, and serving as an air heater or as a steam 
generator. Each upper chamber is provided with a feed 
hopper, air inlet and gas outlet, and with controlling 
valves. The upper chambers are charged with fresh fuel 
alternately, and the newly charged chamber is worked 
with a down-draught of air or air and steam and the 
other chamber with an up-draught until it needs charging, 
when the currents are reversed, the lower and inter¬ 
mediate chambers being worked continuously with an 
up-draught. If desired, one of the upper chambers may 
be led with anthracite or ooke, and the other with bitumin¬ 
ous ooal, and the chambers may then be worked con¬ 
tinuously with up-draught and down-dtfsoght respectively. 
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The arete i» pivoted end is rooked to egitate the fuel 
ot turned further about a horizontal exis to leave a space 
ior the disoherge of ashes into the ash-pit. The upper 
put of the producer is closed by a hollow casing serving 
is an air heater or as an evaporator.—A. T. L. 


noil-nollot DUUO JIIOOUUIUOIUOU. u. Ul. sj. 11. BUU 

F. Meyer. Fr. Pat. 466,880, Dec. 27, 1913. Under J 
Int. Conv., Jan. 10, 1913. . 

Oxidation (oombustion) ol the fuel is offccted in an 
auxiliary furnace and the gases are introduced into the 
rotary furnace whore destructive distillation is carried 
out, under such conditions as to composition and tem¬ 
perature that no fuBion of the ash takes plaoe.—W. H. C. 

Generation of mixed steam ami combustion products under j 
pressure for the purpose of power. J. B. Kinnear, i 
Kinloch, Fife. Eng. Pat. 22,776, Oct. 9. 1913. 

Solid, liquid or gaseous fuel is burnt with air under pressure 
in an hermetically-sealed furnace, connected with a 
steam-chamber, and water is injected into the hot products 
of combustion until the temperature of the mixed gases 
passing to the steam-chamber is reduced to the desired 
point. (Reference iB directed to Eng. Pats. 3666 of 1877, 
23,828 of 1893, 573 of 1894, and 4278 of 1902.)—A. T. L. 


Gas-purification; Apparatus for -. C. Hoine. Fr. 

Pat. 466,469, Dec 22, 1913. 


Heating gases; Process for obtaining -. “ Athlon" 

Gcs.m.b.H., Mannheim-Waldhof, Germany. Bag* 
Pat. 21,213, Sept. 19, 1913. Under Int. C*nv., Sept. 
21,1912. 

Sn Fr. Pst. 462,740 of 1918 i this J., 1914,304.—I. F. B. 

Gas-producer. J. A. Weil, Stockton-on-Tees. U.8. Pat. 

1,105,474, July 28, 1914. Date of appl.. May 16,1914. 
Six Eng. Pat. 4462 of 1914; this J., 1914, 636.—T. F. B. 

Gases; Treating illuminating and heating for 
purifying them and obtaining useful products therefrom, 

“ Athion ” Ges. m. b. H., Mannheim-Waldhof, Germany. 
Eng. Pat. 17,877, Aug. 6, 1913. Under Int. Conv., 
Aug. 7, 1912. 

Sex Ft. Pat. 461,107 of 1913 ; this J., 1914,244.— T. F. B. 

! r Mineral] oil; Apparatus for mixing - with chemicals- 

| O. J. Shiner, Bayonne, N.J. (M. E. Shiner, Adminis¬ 
tratrix). U.S. Pat. 1,102,696, July 7, 1914. Date 
of »ppl.» Feb. 2,1914. 

See Eng. Pat. 13,441 of 1913; this J., 1914,740.—T. F. B. 

Treatment of [ mineral] oils [for medicinal purposes], 
Eng. Pat. 15,561. See XX. 

Calorimeter for gas and other fuels. Fr. Pat. 467,180. 
See XXIII. 


The gas passes upwards through a series of flat drums 
perforated with small holes at the bottom, and large 
ones, fittod with internal baffle-plates, at the top. ihe 
drums are in a gas-tight oasing from whioh they can 
be removed separately.—O. E. M. 

Petrol or like fuel; Method of increasing the efficierwyot 

_ in internal-combustion engines. J. E- Birtill, 

Manchester. Eng. Pats. 16,524 and 17,539, July 5 and 
31, 1913. 

The petrol, before entering the carburettor, is mixed 
with about 0'05 of its quantity of a soluble lubricating oil. 

—A. T. L. 

Fuel suitable for use in internal-combustion engines; 

Manufacture of -. P- H. King, London. Eng. 

Pat. 18,970, July 10, 1913. 

A FETBOL substitute consisting of heavy bjdb'ooarbons, 
such as a petroleum distillate boiling from 100 —350 
mixed with a standard saturated solution of aoetylene 
in benzene.—A. T. L. 

Light oils; Production of - from crude, heavy, or 

lighting oils. J. Moeller and H. C. Woltoreok, London. 
Eng. Pat. 16,611, July 19, 1913. 

The vapours of the crude oil are mixed with steam at 
700°—800° 0. under atmospheric passed 

through tubes filled with ooke and heated to 800 —700 C. 
A large yield of light oila free from sulphur is obtained. ^ 

Combustible liquid from heavy hydrocarbons; Pnocess 
for the manufacture of— -. W. A. Hall. Fr Pat. 
467,381, Jan. 16, 1914. Under Int. Conv., Oot. 28, 
1913. 

The gases and liquid distillates from “ gas oil " distuled 
under pressure, after separation and purification from 
tarry substances, arc passed together throjigh a retort 
tasted to about 200° cTandat a preasure ofabout3i 
atmospheres. The gas combines with the oil to form 

- u._.'J ...it.Uo fnr inf/imitl nfimbtUtlOIl 6D£lD6l."“W- xl. v* 


Date of appl., J» *. W14. 

She Gsr. Pat. 274,843 ol 1914 j thie J., 1614.7lfc—T. F. B. 


Ub.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Bunsen flame ; Influence of eeumdary air on the inner 

Zc of thc --. L. Ubbelohde and O. Dommer. 

J. Gasboleueht., 1914, 87, 733—740. 

A mixtpbe of gas and air containing lew ail^ than^ is 
necessary to form an explosive mixture, will burn at the 
orifice of a tube with a flame having an inner oone. ^Hs 
is due to the fact that oombustion effeotedlby 
air (i.e., air derived from the atmosphere about the flame) 
extends within the inner cone Experiments made 
with a burner 0-7 cm. diam., ^‘th matures of 


monoxideandair, showed thai the velooitv of the gases 
at the surfaoo of the inner oone, ,.e„ the yelooity of fla me 
nroDacation in the mixture of gas and air, was increased 
ly toe secondary combustion when the 
00% 00 or more, and the temperature of^eumeroone 
was similarly raised when the mature contained 45 ACO 
ft v analysing gases withdrawn from various 
parts of the Same it was found that the “2" °“?® '^ 
toined produots from the seoondary combuatmnwhen the 
ms mixture contained 50% CO or more, and with 85% CO 
the gases in the inner cone contamed nearly double the 

quantities Of carbon dioxide uniIjgogm teat ooM 

maximum^ flame *remporature of carbon mo»oxide w„ 
obtained with a mature oontaimng CO 3jb »“ 

With large quantities of primary air in the ga s ma ture, 
combustion In the inner flame was very inoom^eto.^ 

Wood; Steaming of -. Houser. See V. 

Patents. 

“ftssrx scbsks*. .m.'ffiss 

toEng. Pat. 19,367, Aug. 23, 1912 (this J., 1913, 85). 
r . MO , -vivified as described in the principal patent 

2K effloieney after about 15 to 20 repetiUMS *b® 


alkaline-earths, wren or maw 

to red heat or incandesoenoe- The ngMatwtM 
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carbon may bo rovivified after use as described previously 
( loe . A. T. L. 

Filaments for incandescent electric lamps; Manufacture of 

metallic -. J. A. Scoular and Dick, Kerr and Co., 

Ltd., London. Eng. Pat. 14,807, June 26, 1913. 
Addition to Eng. Pat. 11,455, May 14, 1912 (this J., 
1913, 527). 

Tungsten powder is mixed with a small proportion of 
sodium silicate and squirted into filaments, which are 
straightened, dried in hot air and heated to bright rodnoss 
in an atmosphere of hydrogen. They are then treated, 
with a solution of hydrofluoric acid, washed, dried, and 
heated to a sintering temperature.—W. H. C. 

Electric incandescent lamps; Manufacture of -. F. 

Simjison, Liverpool. Eng. Pats. 15,297, July 2, 1913, 
and 2612, Jan. 31, 1914. 

Tungsten filaments or bars are manufactured in bulk 
from a paste made of tungsten or its oxygen compounds 
and an organic binding material. The filaments are 
squirted, and driod in air at 150°—200° C. Batches of 
500 or more of the dry filaments are hung over T-Bhaped 
tungsten supports, and carriod by power-driven mechanism 
into a tubular resistance furnace which is kept at about 
900° C. and through which a current of dry hydrogpn, 
free from nitrogen and oxygen, is passed. The filaments 
are lieatod in the furnace for about 30 mins, to carbonize 
the binder and reduce the tungsten to metal. They 
are thon heated to 240° C. in an oven to which air has 
access, so aB to produce more oxide than is sufficient for 
the decolonisation of tho filaments, this being effected 
by heating for $ to 20 mins, at 1800" C. in an atmosphere 
of hydrogen in a furnace consisting of a resistance tube of 
pure iridium. Alternatively the re-oxidised filaments 
may be heated in vacuo for (5—8 mins, at 800 u —950° C., 
so as to remove carbon, and are sintered by heating for 
2—5 mins, to 1800° C. in hydrogen. (See also Eng. Pats. 
11,409, 13,596, and 21,509,' of 1906, 8947 of 1907, 12,720 
of 1908 and 15,192 of 1909; this J., 1907, 462, 1131; 1908, 
798; 1909, 788).—A. T. L. 

Electrodes suiUillc for electric arc lamps. The British 
ThomBon-Houston Co., Ltd., London. From General 
Eloctric Co., {Schenectady, N.Y., U.S.A. Eng. Pat. 
18,355, Aug. 12, 1913. 

The electrodes are composed of magnetite 70, rutile 30, 
and lithium fluoride or other lithium compound, 1 part. 

—W. H. C. 

Arc light carbons. H. Ayrton, London. Eng. Pat. 6104, 
March 10, 1914. Addition, to Eng. Pat. 1775, Jan. 22, 
1913 (this J., 1914,346). 

The carbon is similar to that described in the principal 
patent but has an additional thin layer of copper or other 
metal betwoen the hard core and the soft outer shell. 

—A. T. L. 

Metallic filaments for electric incandescent lamps ; Manu¬ 
facture of -. J. A. Scoular, Hammersmith, Assignor 

to Dick, Kerr and Co., Ltd., London. U.8. Pat. 
1,104,557, July 21,1914. Date of appl., March 14,1913. 

See Eng. Pat. 11,455 of 1912; this J., 1913, 527.—T. F. B. 


IIL—TAR AND TAB PRODUCTS. 


Pitch, ruin, and the like; OranuhUion of -. C.3N. 

Stevens, Chicago, U.S.A. Eng. Pat. 25,567, Nov. 8, 
1913. Undor Int. Conv., April 10, 1913. 

See U.S. Pat. 1,088,635 of 1914; thisJ., 1914,413.—T.F.B. 

Dinitro-diaminobenzophenone. L. Blangey, _ Mannheim, 
Assignor to Badische Anilin undSodaFahrik, Ludwigs- 
hafen on Rhino, Germany. U.S. Pat. 1,104,611, July 
21, 1914. Date of appl., Feb. 26,1914. 

See Eng. Pat. 8690 of 1914 ; this J., 1914, 743.—T. F. B. 


IV. -COLOURING MATTERS AND DYES. 


Indigo ; Some new derivatives oj —— and other indigoid 
dyestuffs, O. Engi. Chem.-Zeit., 1914, 88, 199. 

A desobittioe of the dyestuffs of tho Indigo Yellow 
scries discovered by tho author aud I. Frohlich (Eng. Pats. 
29,368 of 1910; 8900 of 1911 ; 8421 and 9940 of 1912; 
and Gor. Pat. 263,470; this J., 1911, 1247 ; 1912, 22,635, 
766; 1913, 1005). Indigo Yellow 3G, made by con¬ 
densing indigo with bcnioyl chlorido in a noutral solvent 
in the prosenco of copper powder, is regarded as having 
the constitution 


o.h/°\c=c/ CO >c.h, 

N-0H(C,H 5 )-N 

Its bromo-derivative is known as Ciba Yellow G and from 
this by the action of reducing agents (sodium hydro- 
sulphite, or sulphydratc) in tho presence of an indifferent 
solvent (alcohol) and in the absence of caustic alkali are 
obtained dyestuffs, t.g., Ciba Yellow 5R of which the 
shades incline more to orange. When phenylaootyl 
chloride (C # H 5 .CHjj.CO.Cl) is used a more extensive 
condensation takes place and insoluble products are 
obtained incapable of giving vats but valuable as pigments 
on account of their fastnesB to light, e.g., Lake Red Ciba B. 
The product obtained by condensing indigo with phenyl- 
acetyl chloride probably has the constitution 
CO-0—C 6 1I 6 

i, ii 


C,H S — C- 


-CO 


The green p-naphthylindigo gives a rod pigment dyestuff. 
The sulphonio acids of these products aro wool dyestuffs. 
In tho case of tho blue 2-thionaphthene-2-indole.indigo the 
resulting red dyestuffs still retains tho property of forming 
a vat. From this it is concluded that ono carbonyl group 
of the indigo residue remains intact, as shown in the 
suggested formula 


00- 

.4 


r ‘ H <co> = 0 <S>‘ 


-C-C.H, 

II 

Ox 
■S' 1 


2-Naphthalene-2-indolemdigo condensed with phenyl- 
acetyl ohloride gives a vat dyeBtuff dyeing bright but 
fugitive carmine-red shades. It probably has the 
constitution 


Patents. 

TriaminocarlxuoUmanosulphonic acid; Process for pre¬ 
paring -. L, CasseUa und Co. Ger. Pat. 276,975, 

July 1,1913. 

Cabbaeoee is highly sulphonated, preferably until a tri- 
sulphonio acid is formed, and the produot is treated with 
powerful nitrating agents. This results in the replacement 
of snlphonio groups by nitro groups, and also in the 
introduction of a further nitro group, with the formation 
of a trinitrooarbasolemonosulphonic add, convertible by 
reduction into triaminooarbaiolomonosuiphonio add. 


C,H S -C-CO 

. . oJr6* , 

—J. B. 

Indigo; HalogencUed - and derivatives, E. Grand- 

mougin and P. Seyder. Ber., 1914, 47, 2365—2373. 
(See also this J., 1910, 553.) 

5.7.6.'7'-Tetbachloboindigo (Brilliant Indigo B; Fr. Pat. 
315,180; this J., 1902,401) is redder than the tetrabromo- 
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indigo (Ciba Blue 2B. Brilliant Indigo 4B; Ber., 1909. 
42, 4408; this J., 1910, 14). It gives on oxidation 5.7- 
diohloroisatin. 4.4'-Diohloro-5.5'-dibromoindigo (Brilliant 
Indigo 46; Qer. Pat. 234,961) oxidises to 4-chloro-5- 
bromoisatin. 4.7.4'.7'-Totraohloroindigo (Ber., 1884, 17, 
752 ; this J., 1884, 411) gives similarly 4,7-dichloroisatin. 
Ootoohloroindigo (Annalen, 1912, 48, 473) dyes in bluo 
violet tones and gives on oxidation 4.6.6.7-tetraobloro- 
isatin. 6.6'-Di-iodoindigo is obtained from 6.6'-diamino- 
indigo (Monatsh. Ohem., 28, 1253) by diazotising in 
sulphuric aeid solution and decomposing with potassium 
iodide. It dissolves in hot nitrobenzene or methyl 
benzoate with a violet colour, turning pure bluo on oooling. 
6.6'-Dibromoindigo (Ger. Pat. 195,291) has also been 
prepared by the Handmoyer reaction. fl.6'-Diamino. 
5.7.5'.7'-tetrabromoindigo is a brown dyestuff (Ciba 
Brown R), although the unbrominatod diaminoindigo is 
worthless. The absorption speotra of tho different 
indigo derivatives have boon determined.—J. B. 

m-Aminophenol and m-unisulnte; IHtro-derivalives of the 

acidyl-derivatives of -. F. Revordin and K. Widmer, 

Ohom.-Zoit., 1914, 38, 276. 

Bv nitrating tho diacetyl-, dibenzoyl- and ditoluone- 
sulphonyl compounds of m-aminophenol, the 4- and 6- 
mononitro derivatives have been obtained. Tho four 
possible mononitro-Hi-anisidines have also been obtained 
by nitrating and saponifying acetyl-ro-anisidino. The 
6-mononitro-oompound meltB at 169° C., the 2-monomtro- 
eompound at 143“ C. The other two are known. Further 
nitration yielded 4.6-, 2.4- and 2.6-dinitro-m-anisidine, 
the latter compound melting at 146“ C. Trinitro- 
dorivatives were not obtained.—J. B. 


Nilro-m-anisidincs : Comparison of the azo dyestuffs from 

- with those from the corresponding nitranilines. F. 

Reverdin and K. Widmer. Chem.-Zcit., 1914, 38, 276. 

IN the orange and red dyestuffs the introduction of the 
methoxy-group caused the shade to incline towards red 
or violet. 4-Nitro-m-anisidino gave dyes of brighter shades 
than the 5-isomeride. The dyestuffs from the 5-isomcride 
and naphthionie acid, 1.4-naphtholsulphonie acid and 
2.3.6-naphtholdisulphonic acid arc distinguished for 
fastness to light.—J. B. 

Purpurogallin ; The yield of -- by oxidation of pyrogaUol 

with peroxydase and hydrogen jteroxidc. A. Bach. 
Ber., 1914, 47, 2125—2126. 

The highest yiolds previously obtained by Bach and 
Ohodat (this J„ 1904, 505) wore 16-2 and 16-8%. 
Stiioklin’s yield of .50% (Dsscrtation, Geneva, 1907) 
caused the author to re investigate the matter, using a 
very active peroxydase obtained by the ultrafiltration 
method (seo preceding abstract) and with various pro¬ 
portions and concentrations of hydrogen peroxide. Never 
more (than half Stocklin’s yield was obtained, however, 
and too ttossibility of error due to retention of water by 
the voluminous purpurogallin precipitate is suggested. 
A very sensitive test for purpurogallin is to dissolve the 
latter in alcohol or aeetono, dilute with 3 vols. of water 
and add peroxydase and hydrogen peroxide. A violet 
coloration results, gradually bocoming brown. One part 
of purpurogallin in 500,000 oan bo detected. Phenolase 
gives tne same reaction. Tho yield of purpurogallin from 
pyrogallol is evidently dependent on tho avoidance 
of this reaotion by separation of the purpurogallin from 
the solution as quickly as possible.—I. B. 

Patents. 

Colouring matters of the anthracene series; Manufacture 

of _. j. Y. Johnson, London. From Badisehe 

Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
Germany. Eng. Pat. 21,133, Sept. 18, 1913. 

Vat dyeatufifa which produce violet shades on vegetable 
fibres are obtained by condensing halogenated flnorenene- 
carboxylic aoids with 1-aminoanthraqmnone. During the 
prooess the oazboxyl group is spUt off, giving products 


-■■ -■■■■ . . . . . ■• ~r-=igg , 

identical with those obtained by condensing halogenated 
fluorenones with 1-aminoanthraquinone (see Addition to 
Fr. Pat. 365,920; this J., 1910,1197).—T. F. B. 


Azo-dyestuffs; Production Oj 
Eloktron, Frankfurt a/7 


/M„ 


Chem. Fabr. Grieshehn 

......-Germany. Eng. Pat. 3313, 

Feb. 7, 1914. Under Int. Conv., April 19,1913. 
Abylibks of 2.3-hydroxynaphthoic acid are condensed 
with formaldehyde in alkaline solution (Eng. Pat. 3312 
of 1014 ; this J., 1914, 742). The new products may be 
combined with diazo compounds just as m the case of the 
parent materials (see also Eng, Pat*. 6379 of 1912 and 
17.279 of 1913 ; this J. t 1912, 635 and 1914, 73).—J. B. 


Azo dyestuffs; Production of new -. Chom. Fabr. 

ririfuihoini Klsktron. Fr. Pat, 466,922, Dec. 26, 1013* 


The diazo-compound of an aminoarylamide of an o-hydr- 
oxyoarboxylic aoid of the benzene serios is oombined wit* 
a suitable end component. For example 1.4-naphthol- 
sulphonio acid with the p-aminoanilido of salicylic acid gives 
a red which dyes wool fast to washing and miUing.—J. B. 


mtrosulphochlorides of ortho-oxycarboxyhc acids or of the ir 

derivatives; Manufacture of -. Farbenfabr. vorm. 

F. Bayer und Co., Leverkusen, Germany. Eng. Pat. 
12,061, May 15, 1914. Under Int. Conv., May 29,1913. 
The sulphoohlorides of phenol-o-oarboxylio acids or their 
derivatives oan bo converted into nitro compounds by 
nitration in the usual manner. The p-sulphoohlonde of 
salicylic acid is converted into a nitro derivative 
(OH : UOOH ■ SO,Cl: NO,=l : 2 : 4 : 6). The products 
may be used as intermediate compounds in the manufacture 
of azo dyestuffs.—T. F. B. 

Polyazo dyestuffs; Preparation of green substantive ——. 
Farbenfabr. vorm. F. Bayer und Co. Ger. Pats. 
276,140, May 3, 1913, and 276,141 and 276,142, Aug. 5, 
1013. 

(1 ) An aromatio acidyldiaraino or nitroamine, or a 
derivative or sulphonio acid thereof, is diazotised and 
combined with a diazotisable amino compound; the 
product is diazotisod and oombined with a m aminoben*o 
derivative of 2.5-aminonaphthol-7-sulphonic acid, and the 
disazo dyestuff thus produced is diazotised and combined 
with resorcinol or m-aminophenol, tho product being 
finally saponified or reduced. When dyoinga with such 
compounds arc treated with formaldehyde, *»£«£*“ 
shades are produced. The maminobenzo derivatives, 
mentioned above, may be the m-ammobenzoyl derivative, 

or m-amin 0 benzenyi-1.2-naphthylenediamme-7-sulphoiilo 

acid or the bonzonaphthothiazole, etc. (2.) The dyestuffs 
obtained according to the preceding P*^ 
and oombined with losorcmol or m-aminophenol, or a 
diazotised aoidyldiamine or nitroamine is oombined with 
an amino compound, the product is diazotised and com¬ 
bined with a m-amimibonzo derivative as above, 
the disazo dyestuff is saponified or reduced, and the 
product is tetrazotised andeombined with two “ols. of 
resorcinol or m-aminophenol, or with °“ m "'’ 

(3 l The acidyldiamme or nitroamine in Ger. Pat. 270,140 
is replaced by «- or p-naphthylammc or their sulphomc 
acids.—T. F. B. 

Amino-anthraquinones; Process of producing-—. R. 
Uhlonhuth? Assignor to Farbwerke vorm. Moister, 
Luoius, und Briimng, Hochst on Mams, German}. U.B. 
Pat. 1,104,943, July 28, 1914. Date of appl., June 2, 
1913. 

Anthhaquinonksulphonic acids are converted ^intoths 
corresponding aminoanthraqmnones b^e»tmg th e^ v rfth 
aoueous ammonia in suoh a manner that the sulphurons 
Mid produced is converted Into a practically insoluble 
metallic salt; for example, the reaotion may be oarriso 
out in preeenoe of barium chloride or other soluble barium 
udt.-f.F-B. 
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Dyestuffs; Preparation of brown, chrome - for wool. 

Fab. Prod. Chim. ci-dey. Sandoz. Fr. Pat. 407,114, 
Jan. 8, 1914. Under Int. Conv., Nor. 23,1913. 
Resorcinol ia oombined on the one hand with a diazo- 
benzene eulphonio acid or the diazo-oompound of a 
monoazo dyestuff made by combining Clive’s aoid with 
a diazobonzenesulphonic acid or an o-aiazophenol, and on 
tho other with an o-diazophenol or the diazo-oompound of 
a monoazo dyestuff made by combining Clive’s acid with 
an o-diazophenol. The new dyestuffs dye wool directly 
in brown shades sufficiently fast to milling and potting 
for ordinary purposes, becoming still faster on after- 
ohroming. (Compare Ger. Pat. 251,844; this J., 1912, 
1117.)-3. B. 

[Azo] colouring matters capable of being further developed ; 

Manufacture of -. P. A. Newton, London. From 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger¬ 
many. Eng. Pat. 20,714, Sept. 13, 1913. 

See Gor. Pat. 273,934 of 1913 ; this J., 1914,783.—T. F. B. 

Dyes for dyeing furs, hairs, and the like. A. Erlenbach and 
K. Marx, Dessau, Assignors to Act.-Ges. f. Anilinfabr., 
Berlin. U.S. Pat. 1,105,501, July 28, 1914. Date of 
appl., Nov. 6, 1912. < 

See Addition of May 7, 1912, to Fr. Pat. 413,877 of 1910; 
this J., 1912, 1121.—T. F. B. 

Sulphurised dyes and process of making same. H. Hoimann, 
Dessau, Assignor to Act.-Ges. f. Anilinfabr., Berlin. 
U.S. Pat. 1,105,515, July 28, 1914. Date of appl., 
Oct. 10, 1912. 

See Fr. Pat. 430,373 of 1911 ; this J., 1912, 426.—T. F. B. 

Mordant dyestuffs ; Green - and process of making. E. 

Bodmer, Assignor to Dye-Works, formerly L. Durand, 
Hugucnin und Co., Basle, Switzerland. U.S. Pat. 
1,106,185, Aug. 4, 1914. Date of appl., July 3, 1913. 
See Fr. Pat. 459,081 of 1913; this J., 1913,1101.—T. F. B. 


V.—FIBRES ; TEXTILES; CELLULOSE ; 
PAPER. 

Wool; The presence of an amino-group in -. K. Geb- 

hard. Farbor-Zoit., 1914, 26, 279—283. (See this J., 
1914, 251 and 040.) 

Kann’s conclusion that wool contains no amino-group is 
disputed. Wool treated with formaldehyde under the 
conditions described by Kann still retains its power of 
reacting with nitrous acid to form a true diazo-compound. 
This is explained by the author’s theory that wool contains 
two substances, an amino-acid and a colloidal substance 
loosely attached to the amino-groups of the acid. Kann 
probably effected the splitting off and coagulation of this 
colloid, leaving free the amino-acid with an active amino- 
group.—J. B. 

Cellulose for making cellulose solutions ; Preparation and 

requirements of -. C. Piest. Papierfab., 1914, 12, 

800—865. 

For gunootton the material most largely omployed is a 
mixture of spinning waste and American “ linter-waste.” 
The threads are first torn up and tho lint passed through 
a oloaning machine to remove all mechanical impuritios. 
Oil, natural wax, proteins, eto. are then removed by 
digesting with about 1% caustic soda solution under 
8 atmos. pressure. The material must be tightly paoked 
in the boilers and good circulation ensured; high purity 
of the soda and the exclusion of air during boiling and 
washing are advantageous. Bleaching must be very care¬ 
fully controlled to preserve the ohemical integrity of the 
cellulose; a little acetio acid may be added. The r ‘ copper 
value ” (Schwalbe’s test) must not exoeed DO; fat and 
waxy matters, extracted by absolute aloohol, 0-5%: 
wood-gum, 2%. Tissue paper, from sulphite wood 
palp, may also be used for nitrating but is dearer than 
ootton-waste and yields an inferior product. For 


celluloid, great mechanical purity is required to avoid 
speoks in the produot; a low “ oopper value,” not above 
1*0 is specified. For collodion cotton, long fine fibres 
and freedom from metallio impurities are required. For 
nitre-artificial silk, resin and oil are most objectionable 
impurities; as highly concentrated solutions of low 
viscosity are employed, the degree of bleaching, as 
indicated by the copper value,” may be higher. Wood 
oelluloses give a softer but weaker suk; they should be 
purified by boiling under pressure with dilute sodium 
carbonate solution with the addition of a little oaustio soda 
or sodium sulphide. For leather-substitute® the require¬ 
ments are the same as for celluloid, but a higher degree of 
bleaching may be permitted. For oellulose acetate, 
freedom from knots is an additional requirement. For 
ouprammonium silk also, the cotton must be free from knots 
and the “ oopper value ” must not exceed 10. According 
to one process, the cotton is bleached, then meroerised, 
washed, centrifuged and dissolved without drying. For 
viscose, only wood cellulose is employed, generally purified 
by steeping in 2% hydrofluoric acid and then boiling out 
with 1% caustic Boaa; the “copper value” should not 
exceed 4 0.—J. F. B. 

Celluloid chemistry ; Problems of -, and the necessity of 

colloid-chemical views in th\s industry. H. Schwarz. 
Kolloidchem. Beihofte, 1914, 0, 90—120. 

Celluloid may be regarded as a solid colloidal solution 
of nitrocellulose and oamphor and the process of manu¬ 
facture consists of two stages : tho conversion of a mixture 
of nitrocellulose and camphor into a oelluloid-gel by means 
of aloohol, and tho conversion of the gel into celluloid by 
hot rolling and drying, whereby the alcohol is removed; 
the stability of the system is increased in both stages of 
the process. Two factors of great importance in regard 
to tho suitability of nitrocellulose for celluloid manufacture 
are the magnitude of the latent aoidity (t.e., acidity 
doveloped when nitratod paper which has been washed 
until neutral is subsequently subjected to certain treat¬ 
ments such as beating, washing with hot water, etc.) and 
the ease with which such latent acidity becomes manifest. 
Celluloid also shows tho phenomenon of latent acidity and 
part of thiB latent acidity may become manifest in the 
operation of hot pressing. Tho nature and causes of a 
number of defects of celluloid arc discussed and also the 
so-called “ antazide ” treatment. In the case of a colloidal 
system such as celluloid, an antazido will be more effective 
the larger tho size of its particles and the more colloidal 
itB character : in agreement with this, solids are found to 
be more effective than liquids and the substituted ureas 
superior to urea itself. The efficacy of an antazido in¬ 
creases, within limits, with the quantity used, but it is 
possible that certain colouring matters may interfere with 
tho action, since it is known, for examplo, that the addition 
of some trythrosino solution prevents the precipitation of 
silver bromide from its solution by sodium sulphate. Of 
solid antazides those which also act as colouring matters 
(zinc white, zinc carbonate, white lead, etc.) are most 
largely employed. All pigments and mineral colours 
must be regarded as antazides and it iB irrational to 
attempt to increase the stability of celluloid coloured with 
a pigment by addition of a special antazide. Opaque or 
ooloured celluloid is more stable than the transparent 
material, and treatment with special antazides, apart 
from the colouring matters and gelatinising agents used in 
the ordinary course of manufacture, should never be 
resorted to exoept after taking all precautions to ensure 
that the nitrocellulose used is of good quality and 
stability.—A. S. 

Wood; The steaming of -. Houser. Chem.-Zeifc., 

1914, 38, 120-127. 

The by-produots formed in the steaming of wood for 
brown mechanical pulp at 4 atmos. pressure for 8 hours 
were examined at intervals. They included organio acids, 
sugars, resin, mineral salts, incrusting matters, tannins, 
furfural. It may be assumed that the resins, tannins, 
incrusting matters and salts are extracted from the wood 
without ohemical ohange. The aoetio and formic acids 
are produced by the decomposition of the lignooe; the 
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sugar and furfural an formed from the carbohydrate*. 
The “ browning " may be regarded a* a flist step toward* 
carbonisation. The formation of organic acid* reached a 
maximum after 4—6 hour*’ steaming. The analytical 
separation of aoetio and formio acids was complicated by 
the presence of sugar; they were separated from this by 
distillation in vacuo and then determined by Lichen* 
method (this J., 1864, 288). The yield calculated from 100 
kilos, of wood was 213 grms. of acetic aoid and 32 grins, of 
formic aoid. These numbers would vary according to the 
specie* of wood; pine wood yielded more formic acid. Tho 
sugar was estimated as dextrose ; the maximum production 
from spruce wood was found after steaming for 2—S hours, 
from pine wood after steaming for 4—6 hours. The total 
quantity from pine wood was greater than from spruce; 
toe highest value found was 0-52% of the solid wood. 
The maximum amount of resin was separated in the 
early stages of the process but was too small for 
profitable recovery. The furfural appears to bo formed 
either by the direot notion of the steam and inor¬ 
ganic salts or elso by the action of the steam and organic 
aoids, the latter playing the part of hydrochloric acid. 
Miiller stated that if the wood be immersed for a short time 
in oaustic soda before steaming, the consumption of power 
in the grinding process is reduced by 25% ; by blowing in 
the alkali with the steam the economy of power has been 
increased to 45%.—J. F. B. 

Paper pulp ; Suitability of long-leaf pine for -. H. E. 

Surface and B. E. Cooper. U.S, Dept. Agric., Bull. 

No. 72, May 20, 1914, 1—26. 

Digestions wero made with Southern long-loaf pine 
material, logs and edgings, in a stationary vertical boiler 
of 62 galls, capacity. The high density of tho wood, 
3560 lb. oven-dry weight per solid cord of 100 cb. ft. green 
volume, iB favourable from the point of view of yield. 
Mild conditions of digestion by the sulphate process gave 
high yields (61%) of fibre, somewhat harsh in character 
but suitable for papers of kraft type of moderate strength. 
The best results were obtainod with a lye containing 15 lb. 
NaOH and 7-5 Na,S per 100 lb. of chips, at the rate of 0-68 
gall, per lb. of material; the maximum pressure of 100 lb. 
per sq. in. was maintained for 3 hours ; total time, 3] 
hours. Under these conditions tho yield was roduced to 
48-4—40-1%, but the papers produced from the pulp were 
as strong and as resistant to wear as tho best imported 
“ krafts,” and possessed tho characteristic “ leathery ” 
handle. In the digestions with caustic soda alone, the 
best results were obtainod with a liquor containing 20 lb. 
NaOH per 100 lb. of wood, at an initial concentration 
of 79-7 grms. per litre; steam-pressure 110 lb. per sq. in. 
for 5 hours ; total time 6 hours. The yield was 48% of 
pulp, which gave papers of excellent quality. The sulphate 
process is superior in all respects to tho caustic soda process, 
particularly as regards time. The presenoe of inactive 
salts, such as sodium sulphate and carbonate serves no 
useful funotion; there appears to be, for each different 
combination of digestion conditions, somo definite minimum 
proportion of sodium sulphide to caustic soda necessary to 
produce the characteristic toughness of kraft pulps, but 
as the sulphide is increased the odour becomes more 
pronounoed. Plain soda pulps from long-leaf pine tond to 
be soft and " fluffy ’’ if well boiled, and do not acquire 
the same degree of “ greasiness " in beating as the sulphate 
pulps ; they are generally less resistant to rubbing, even 
if the tensile strength is good. Soda pulp*, if underboiled, 
will not givo even moderately good papers, and the maxi¬ 
mum yield at whioh papers can be made is only about 50%, 
whereas with the sulphate process, fairly strong papers 
can be made from underboiled pulps prepared with a yield 
of 60%.—J. F. B. 

Sulphite pulp manufacture; Notes on -. A. Frohberg. 

Chem.-Zcit., 1014, 38, 126. 

The idea that the system of digesting with indirect steam 
is superior to the direct steam systeln is, not oorreot. 
When boiling with live steam the circulation is much bettor 
and the mixing of the “ add ” and raising of the tempera¬ 
ture are mote rapid. Below 100° C. adsorption phen o men a 
ooour, the oolloSlal wood adsorbing sulphurous acid from 


the liquor; consequently high concentration and ma x i m u m 
surface development are favourable. The chief objection 
to the direot steam system is the necessity for blowing over 
large quantities of liquor owing to the dilution. The 
liquors thus driven over and regenerated oontain organic 
matters whioh weaken the efficiency of the “aoid” by 
promoting the decomposition of tho sulphurous add into 
trithionio acid. It is better to separate the gases from the 
liquors blown over and utilise them separately. The organio 
matters in the.“ aoid ” may be determined oolorimetnoally 
after driving off the sulphurous acid, or oxidising by 
hydrogen peroxide. Aoid produced in tho towers at 
3—3-2% strength can be enriched up to 4-5% by a 
systematic regeneration process. Blowing over also cause* 
loss of heat ; the necessity for blowing over increases 
with steam of low heat-oapacity; the use of super¬ 
heated stoam up to 220° C. affords a considerable 
economy in this direction. Good distribution of 
superheated steam is essential; a maximum digestion 
temperature of 145° C. does not injure the quality 
of the oellulose. When pneumatio stamping machines 
are used to increase tho quantity of the charge, the 
strength of the “ acid ” should be increased. Dry wood 
shows a higher adsorption capacity than fresh ; artificial 
drying by waste heat or hot air is very advantageous. In 
producing sulphurous acid, rich and cool gases are desirable. 
The formation of sulphur trioxide is at a maximum at 
400°—500° 0.; at 900°—1000° C. the sulphur trioxide 
is decomposed again into sulphur dioxide and oxygen. 
The fumaoe therefore must be worked as hot as possible in 
order to obtain gases rich in sulphur dioxide; the gases 
must be immediately oooled by direot spraying with water 
to reduoe the temperature to 90°—100° C-, the formation of 
sulphur trioxide being thus reduced to a minimum. 

—J. F. B. 

Coniferous woods ; The resin of - and its removal from 

sulphite-cellulose. C. G. Schwalbe. Chem.-Zcit., 1914, 
38, 926. 

The “ resin spots ’’ of paper are caused by -a mixture of 
resin and fat. The resin itself is hard, but the mixture is 
plastic, hence the fat content is the real oause of the 
markings. The fat consists mainly of the glyceride of 
oleic aoid and somo linolic acid. For the removal of 
this impurity from Bulphitc-collulose an emulsifying agent 
is suggested. Alkalis in tho proportion of 1% NaOH or 
Na,CO, on tho weight of the material removo 70—80% 
of the rosin and fat, but affoot the cellulose. Borax or 
“ tetrapol ” soap remove 50—70%. Emulsifying agents 
capable of acting in acid solution would bo especially 
valuablo. Twitohell’s reagent (this J., 1900, 254), for 
example, removed 50%.— J. B. 

Fibres ; Observations on bleaching soda and sulphite [wood- 

pulp] -. E. Sutcrmoister. Fapierfab., 1614, 18, 

898—600. 

Investigations were made with poplar soda pulp requiring 
11-5% of bleaching powder, easy bleaching sulphite 
requiring 5% and medium sulphite requiring 13% to pro¬ 
duce a standard colour at 40° C., when acting for 11—13 
hours. Bleaching at 68° C. instead of 40° C. gave a poorer 
colour than the standard. Bleaohing with very muoh 
larger proportions of bleach liquor gave in all oases a 
higher oolour than the standard, but increments of bleaoh 
did not always produoe proportional increments of oolour. 
Of the two sulphite pulps the easy bleaching sample 
responded more readily to an excess of bleaoh than too 
poorer grade while the soda pulp showed less improvement 
still. In bleaohing with potassium permanganate, 1 part 
produced the same effect as 1*85 parts of bleaohing powder. 
In this case the use of an excessive proportion produced a 
maximum effect upon the soda pulp and had least effect 
on the higher grade sulphite. The resalts obtained by 
bringing toe pulp to the standard colour by bleach liquor 
and produoing the higher whites by permanganate showed 
littie advantage in oost over per m anga n ate alone. In 
producing high white* with excess of hypochlorite the 
toes in weight increased a* toe action was intensified bat 
was less with the permanganate bleaoh than with the 
hypochlorite bleach. The destructive effect of high bleach- 
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ing on the fibre wan studied («) by the “ copper value, 
(6) by the loss on boiling with 0-25% caustic soda! tne 
two methods gave parallel results. Mechanical tests oi 
papers prepared from the pulps showed that moderate 
bleaching tended to increase rather than decrease tne 
strength as compared with the same pulps in the unbleached 
condition.—J. F. B. 


, The behaviour of -to 

Chem.-Zoit., 1914, 88, 87. 


Loading materials [for paper] 
dyestuffs. P. v. Ehronthal. 

The adsorption of various types of dyestuff used in paper 
making by the various filling materials—talc, cluna 
clay, asbestino and blane fixe —was investigated weth 
a viow to devising a method of rapidly ostiinating the 
value oi a given loading material. Irregularities in the 
adsorption curves show that the method must be used 
with discretion.—J. B. 

Paper; Removal of ink from printed -. II. Wangner. 

Chem. Zoit., 1914, 88, 927—928. 

Is removing the carbon of printers’ ink from waste papors 
it is nocessary first to decompose the linseed oil medium 
by the action of alkali and then to pulp the paper without 
direct pressure, in ordor to avoid fixing the particles of 
carbon on the fibres. In tho author’s process, the yellow¬ 
ing of the mechanical wood fibre by the action of the 
alkali is prevented by the uso of a apodal bloaching- 
soda, which contains about 3% Na,O a . The jvaper 
is fed dry into one end of a perforated steeping drum 
revolving slowly in a trough containing a 1% solution of 
this alkali, hoatod to a temperature depending on the class 
of paper under treatment, 30”—40° C. for news pajier. 
Tho interior of the drum is provided with helical passages 
and a special scoop removes a given quantity of the steeped 
material from tho delivery end at each revolution. This 
material falls into a helical compressor which squeezes 
out tho excess of lye to bo pumped back to the steeping 
trough and delivers the pajier as a cake to the pulping 
machine. The latter is arranged vertically and contains 
a rotating bell provided with blunt teeth. The material 
travels down between the bell and tho outer mantlo and 
then rises up inside the bell till it reaches the top of a 
stationary central cylinder. By that time it is completely 
pulped by tho action of the teeth, and it is washed down 
the central tube by a largo quantity of back water from 
the washing process, tho dilution being assisted by stirnng- 
vanes on the shaft. The fluid stuff is collected in a chest, 
then passed over sand-tables and through a strainer, 
from which it flows on to an endless wire-sieve which 
receives a vortical shaking motion, imparted by ribs 
on the guide-rolls which are drivon at high spood. Tho 
fino particles of carbon, clay and fibre-debris are washed 
through the sieve by moans of spray pipes arranged above 
the travelling wire, so that tho Btuff is delivered at the 
othor end perfectly washed and practically free from 
colour. Provision is made for the systematic re-utihsation 
of the cleaner back-waters. Tho loss of stuff amounts 
to 20—30%.—J. F. B. 

Manufacture of ethyl alcohol from wood waste. Preliminary 
experiments on the hydrolysis of while spruce. Kressmann. 
See XVIII. 

Report of National Physical laboratory. [Balloon fabrics.] 
See XXIII. 

Patents. 

Artificial sponge; Process of manufcwluring-—. V. 
Ottorepeti, Grax, Austria. Eng. Pat. 23,196, Oct. 14, 
1913. Under Int. Conv., Oot. 20, 1912. 

A concentrated solution of a derivative of cellulose, 
Buoh as a nitrate oraoetate, or viscose, is mixed with 
fibrous material (eottpa, ete.) and a readily solublo 
substanoe such as a salt or sugar, and the pwto thus 
obtained » immersed in water or a dilute acid or salt 
solution, so that pores are formed in the mass owing 
to the notation of the salt*, ete., and the oellulose derivative 
remains in the form of a spongy body enolosing the 
fibrous anbetanoe.— T. F. B, 


March 6, 1913. 

The plant, previously steeped in water, is suhjooted to 

the action of an electric current in presenoe 

consisting of a solution of caustic soda of smtaUeBtrength. 

Cotton waste; Process for cleaning -W.^Zimmer- 

mann. Fr. Pat. 460,806, Nov. 18, 1913. 

A MIXTURE of 6 kilos, of tailors’ earth with 10 
cold water is mixed with a solution of 1 Wo. of potash 
u 0 at) I kilo, oi sodium carbonate, and 0*5 kilo, ot soaium 
chloride in 6 litres of boiling water; the whotais boded 
and about 250 grms. of “ ammonium are added. JLhe 
used cotton waste is sprinkled with this B " 1 “ tlon ,p^ ad ™ 1 ™ 
fitted with agitators and pressing rolls. The eohd 
impurities collect in a recess at the bottom of tho drum^ 
the cleansing liquid is gradually displaced hy watorand 
the oily matters floating on the surface of the liquid are 
drawn off by aspiration through an adjustable pipe 
passing through tho I'd.—J. F. B. 

Cellulose xanState; Manufacture of derimtiva of—-- 

If Petit. First Addition, dated Apr. 4, 1J13, to rr. 
Pat. 461,000, Nov. 8,1912 (thiB ■)., 1914,198). 

Additional examples of suitable precipitating baths arc 
(1) a 25% solution of common salt with 15% of commercial 
phosphoric acid, sp. gr. 1-42; (2) a 25% solution of salt 
withal 5% of ammonium chloride and 0% of commercial 
hydrochloric acid.—J. i?'. -B. 

Lustrous threads from crude viscose ; Manufacture•of ——• 
by means of a hut mineral and. Voroimgtc Uanxstoff. 
Fabrikon Ant-Get. Fr. Vats. 467,164 and 487,165, 
,lan. 9, 1913. Under lnt. Conv, .Ian. 10, 1913. 
Threads are spun by injecting crude viscose into a coagula¬ 
ting bath containing warm mineral acid only . (1) * 
viscose which has been ripened for 8 days at 15 —20 C., 
a coagulating bath containing 20% of sulphuric acid at 
40° C^is specified. A normal speed of 40 m. por mill. 
2d*, normal length of bath of JO-15 cm. are suitable 
(2) For viscose in a fresher condition, ripened for about 
4 days, corresponding to tho stage “ C\,—%», a batn 
containing 10% of sulphuric acid at 25 C. is used; at 
tho normal sjwcd the length of thread immersed in the 
bath should be about 3 cm.—J. F. B. 

Coated sheets; Process of drying -. G- H. May, 

Boston, Mass., and W. M. (IroBvonor, New York. 
Eng. Pat. 15,256, July 2, 1913. 

Kmfkts coated with materials combined with volatile 
solvonta, sheets of waterproofed paper, are dried ma 
chamber inwhich tho drying medium (c.g., air) is circulated 
in ft closed circuit, the medium being heated to a tempera¬ 
ture slightly below the boiling point of tjie solvent 
SSrSSfo tho extent of about 60-90% with the 
vapours of the solvent before coming in contact with 
tho sheets The evaporation of the solvent ib thus 
controlled and surfaJe-skinning blistering, etc. are 
prevented. The closod drying chamber is provided 
with a condenser maintained at a moderate temperature, 
so that onlv a determined proportion of the solvent 
evaporated is condensed, the remainder passing with the 
air to the re-heater to maintain the partial degree of 
saturation.—J. F. B. 

Paper; Method and apparatus for drying webs of ——. 
CTBauer, Loipiig-Sohlcussig, Germany. Eng. Pat. 8607, 
April 4, 1914. 

For completing the drying on both sides of a web of 
coatod paper previously partly dried, the web is conducted 
bv rollers supporting it alternately on opposite sides 
through an annular drying chamber oonsuttag of a hollow 
cylinder surrounded hy a casing, the waUs oi both being 
provided with slots through wtaoh heated air is blown on 
both sides of the paper.—J. F. B. 
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Paper; Promt of stang -. Dubois and Kaufmann. 

Ft. Pat. 487,808, Jan. 28, 1614. Under Int. Conv., 
Jan. 30, 1913. 

Vegetable globulins, dissolved by means of alkalis, 
ammonio or alkaline-earths, are employed for sizing paper 
and aro fixed by means of aluminium salts or weak aoids, 
or by heating the paper to 60°—120° C. with or without 
the addition of water. —J. F. B. 

Sulphite fibre ; Reclaiming waste products {sulphur dioxide] 
in the manufacture of H. K. Moore and R. B. 

Wolf, Berlin, N.H. U.S. Pat. 1,103,216, July 14, 1914 ; 
date of appi., Nov. 1, 1910. 

The oontonts of the digester ore discharged into a blow- 
pit provided with a vent whioh maintains the pressure 
substantially at that of the atmosphere. A surface 
oondenser communicates with the vent, so that the 
absorption of the sulphur dioxide is limited to that taken 
up by the liquid produots of condensation. The condensed 
liquid is collected and the excess of sulphur dioxide in the 
gases passed on for recovery.— J. F. B. 


degree but the bleaehed fabrics also followed in the order 
of the bleaching processes mentioned above. In all 
oases the Egyptian samples showed more distinot reactions 
than the corresponding American samples. The infeiror 
results obtained with bleaching powder liquor are attri¬ 
buted portly to the dolpterious action of the oaloium 
chloride and free limo and partly to the fixation of alkaline- 
earth compounds on the fibre in an insoluble oondition • 
moroover tho benefit to be derived from tho use of soft 
water in the pleaching proooss is forfeited. In the elec¬ 
trolytic bleach, the sodium ohloride and chlorate may 
have a minor doloteri ius action, but tho fixation of 
insoluble oaloium compounds is avoided. Discoloration is 
due to tho presenoe of impurities of original or secondary 
nature, meohanioally or chemically cqmbined with the 
true cellulose, and to tho auto-oxidation or alteration of 
those impuritios. Tho nearer tho oollulose approaches 
a state of complete purity the more Btable is the bleached 
colour.—J. F. B. 


Zirconium mordants. P. Wongraf. Farber-Zcit.. 1914 
26, 277-279. 


Solutions of cellulose or materials containing cellulose; 

Process for the production of ■-. R. Willstatter, 

Berlin-Dahlem, Germany. Eng. Pat. 10,605, April 29, 
1914. Undor Int. Conv., May 24, 1913. 

See Gor. Pat. 273,800 of 1913 ; this .T., 1914, 746. Hydro¬ 
chloric acid containing more than 39% HC1 is specified. 

—T. F. B. 


Cellulose; Method of bleaching -. F. W. Dobson, 

Tamworth. U.S. Pat. 1,104,109, July 21, 1914. Date 
of appl., Jan. 26, 1912. 

See Eng. Pot. 3181 of 1911 ; this J., 1912, 225.—T. F. B. 

Shaped articles from copper-ammonium cellulose solution ; 

Process for the production of -. E. Bronnort, 

Nicdermorsohweiler, Assignor to Verein. Glanzstoff- 
Fabriken A.-G., Elborfold, Germany. U.S. Pat. 
1,106,077, Aug. 4, 1914. Dote of appl., April 9, 1913. 
See Fr. Pat. 454,811 of 1913 ; this J., 1913, 865.—T. F. B. 


Zirconium was applied to the fibre as tho basic aoetate 
and as the bisulphite and its mordanting properties 
compared with those of an equimolooular quantity of 
aluminium aoetate. Some mordant-dyestuffs wore fixed 
better on zirconium than on alumiuium and others the 
reverse.—J. B. 


Aged colours ; The diazotisation and development of _ 

on the fibre. M. Freibergcr. Fiirber-Zcit., 1914 26 
283—284. ’ ’ 

Various amines may bo oxidised on the fibre like 
Aniline Black and afterwards diazotised and developed, 
hast colours which can be discharged aro produced. 
For instoncc, Benzidino Puce in this way with various 
devolopors gives shades ranging from rod-brown to yellow- 
brown and grey-brown. Xylidino when oxidised on the 
fibre and developed with resorcinol or a-naphthol givea 
a bronzo, with fl-nnphthol a dark rod-brown, with 
“ Diamino solution ” (Cassolla) a drab. o-Toluidine 
and dimothyianilino similarly developed give greys. 


Waste water from paper-mills, cellulose factories, and the 

like; Apparatus for purifying -. E. Mann and J. 

Heess, Ebertshoim, Germany. Eng. Pat. 24,938, 
Nov. 1, 1913. 

See Fr. Pat. 464,483 of 1913 ; this J., 1914, 478.—T. F. B. 


Vse of chlorophyll extracts as fuel. Fr. Pat. 466,985. 
See 11a. 


VI.—BLEACHING ; DYEING; PRINTING, 
FINISHING. 

Fibres [bleached cotton] ; Causes of discoloration of organic 

- and of articles manufactured from them. B. Ilaas. 

Papiorfab., 1914, 12, 891—894. 

The tendency to discoloration of bleached cellulose was 
studied with samples of pure cotton cloth, (a) American, 
(b), Egyptian. A most useful test consisted in boiling 
the fabric with distilled water, draining and exposing to 
light; in many oases the disooloration was already apparent 
in the aqueous extract. Fabrics bleached with bleaching 
powder solution showed the greatest tendency to dis 
coloration; those bleached by electrolytic liquor were 
better and those bleaehed with sodium peroxide were 
almost stable in oolour. Anqther test consisted in damping 
the oellulose and subjecting it in small heaps to a retting 

f irooees with a thermometer embedded in the heap; 
ack of purity and tendenoy to discoloration ware then 
indicated by a greater or less rise of temperature. Un¬ 
bleached cottons responded to this test In the highest 


Indigo ; Discharge printing on - with hydrosulphite 

and without steaming. Coloured discharge printing with 
diazo-compounds and vat-dyestuffs. A. Jutcau Chem . 
Zeit., 1914,38,929. 

The new indigo-dischargo consists in printing a hydro- 

sulphito in an insoluble state—best as zinc salt_and 

passing through alkali. The paste is prepared directly 
from sodium hydrosulphite, zino oxide and zino chloride. 
Tho printed cloth is then treated for 10—15 seconds 
in a boiling bath containing 10 c.o. of caustic soda of 
40“ B. (sp. gr. 1-383) per litre, followed by a sodium 
silioate bath as in the usual prooess. The oaustio soda 
bath tends to accumulate hydrosulphite and must therefore 
bo frequently ronowod. By this method there is no 
danger of overheating in the drying or ro-oxidation, as 
in tho usual mothod j it is also much cheaper. The 
paste keeps well and Indanthreno and Algol dyestuffs can 
be printed along with it as coloured discharges, in whioh 
case a caustic soda bath is used as in the ferrous sulphate 
—stannous chlorido process, but woaker. This method 
of coloured discharge printing can also be oombined with 
tho chromate discharge for the purpose of printing diazo- 
colours. Tho diazo-colour (nitroanisuline or - 
naphthylamino) is printed along with barium chloride, 
Tho latter is converted into barium oarbonate by p---i nr 
through boiling sodium oarbonate solution, whioh also 
removes leuoo-indigo. A subsequent bath of bichromate 
converts the barium oarbonate into the chromate. Careful 
washing and then a bath of oxalio arid and hydroohlorio 
arid follow. The chromic aoid liberated, discharges the 
indigo. The ohief difficulty of this method is the careful 
treatment required on aooount of Hie barium oarbonate 
and ohromate not being well fixed on the fibre.—J. B. 
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2 .H<idrozy-\-MjMhoic add [; Vst of -*» 

J.Hbumarm etCie. and M. Battegay. Sealed notes 
2029, dated Sept. 6, 1910, 2043, dated Oot. 12, 1910, 
2045 and 2049, dat*d Oct. 22, 1WO. 1Report thereon 
by E. Noelting. Bull. 8oc. Ind. Mulhouse, 1914, 84, 
267—281. 

Wales diaxo-compounds react with 2.hy*oxy-l- 
naphthoic acid combination takos place in the 1 -poaition, 
the carboxyl group being replaced and products identical 
■o/ilb those from S-naphthol produced. Its property 
of forming stable solutions of the salts without the uee- 
rf oaustief soda and the non-volatiiity of .te salts make 
the use of this acid of interest in special casre- Thus 
vat-dyestuffs can 1* printed on a ground of 2 - h > <lr ’^ - 1 
naphthoic acid and fixed by steaming under conditions 
which would injure a p-naphthol ground on account of 
dissociation, sublimation, otc. The same applies to 
printing tannin-colours, which require a good "teaming 
for fixation. Tho copper and persulphate used in printing 
Tlianisidine blue easily destroy 2 -hydroxy-l-naphthoc 
acid during steaming, especially in the presence of a little 
castor oil soap. The rest of the ground can be devo oped 
udth p-nitraniline or, better, with p-nitro-o-amsidme 
the diaionium salt of which is less sensitive to copper. 
Several recipes show the application of 2-hydroxy-l - 
nanhthoic acid for diaso-colours in conjunction with 
Amline Black or basic colours. Additions of antimony 
salts and (except for a-Naphthylamme Claret) of castor 
S sc»p are generally useful. The acid can also be used 
in the Form of its salts for the production of diazo-colours 
on wool.—J. B. 

Patents. 

Ermine; Bleaching -, A. Gabriel-Claude and H. L. 

Bricard. Fr. Pat. 467,618, Jan. 21, 1914. 

After cleaning (e.g. with ether) the skin is impregnated 
with paraffin, for instance by injecting a solution of 
paraffin in ether. It is thus protected from the bleaohing 
agent Tho hair is then treated with hydrogen peroxide 
station followed by hydrosulphite, and rinsed. If 'a 
greenish tinge persists,the hair is treated with permanganate 
Showed by hydrosulphite. After soaping and drying, 
the paraffin is dissolved out of the skin with ether and 
the latter softened in the usual way.—-I- B. 

x-.n rlttUi ■ Process for treating {sizing] — ■ G. R. 

Shevill, Brooklyn, N.Y.; M. K. Shcvill, Executrix. 
US Pat. 1,103,694, July 14, 1914; date of appl., 
Aug. 22, 1912. 

Felt cloth and shaped articles thereof are sued withan 
aqueous solution ofgum tragacanth and “ 

so that tho gums become incorporated in and form part 
of the cloth ; bleaohing agonts, acids and mordants may be 
added if required.—J. F. B. 

Lustre; Production of a 670 
other vegetable fabrics. H. Dutschke. Fr. Pat. 467,670, 

Jan. 24,1914. 

Tan oloth is impregnated with a salt, s-g., 80 ^ lu ” ° r 
immonium chloride or other crystallisab e substance, 
and” calendered at 100°-200°C. The 
the salt during the hot calendering produces the lustre.^ 


-as 

Berlin. U.S. Pat. 1,105,554, July 28, 1014. Date of 
&ppl., Sept. 19, 1910. 

Six Eng. Pat. 5134 of 1910; this J., 1910,1103.—T. F. B. 

Dyeing vegetable fibre,. 3. Turner and H. Dean, A“‘grm™ 
to Read Holliday and Sons, Ltd., Huddersfield. U.S. 
Pat 1,105,722, Aug. 4, 1914. Date of appl., Maroh 18, 
1913. 

See Fr. Pat. 453,362 of 1913 ; this J., 1913, 749.—T. F. B. 

Dyeing, on the fibre ; Process for producing faat-—-. L. 
Cassella und Co. G. m. b. H. Fr. Pat. 467,610, April 1, 
1913. 

See Ger. Pat. 273,312 of 1913; this J., 1914,786—T. F. B. 

Cotton and other fabric containing vegetable fibre ; Process 
for imparting a sillc-like. gloss, which is proof against the 

action Of hot and cold water, to -. H. Duteohkc, 

Elberfeld, Germany. Eng. Pat. 2164, Jan. 27, 1914. 

See Fr. Pat. 467,670 of 1914 ; preceding—T. F. B. 


Mercerising cotton piece good, and recovering the soda 
lye used therein; Process of and 

W. Brighter, Lohausen, Germany, ^ng Pat. *5,691, 

Nov. 10, 1913. Under Int. Conv., Nov. 14, 1912. 

See Fr. Pat. 464,780 of 191?.; tW* J-, 1914,480.—T. F. B. 

jjwJm furs, hairs, and the like,’ Procees for -. K. 
Ifm Dessau, Assignor to Act.-Gcs. f. Anilinfabr., 
twite. U.S. Pat U06,447, July 28, 1914. Date of 
appl., Feb. *1,1918. 

See Fr. Pat 445,880 of 1912; this J., 1912,1176.—T. F. B. 


VII.—ACIDS; ALKALIS; SALTS; NON- 
METALL1C ELEMENTS. 

Alkali, etc,., works ; Fiftieth annual report on——by the 
Chief Inspector. Proceedings during the year 191J, elc. 
pp. 151. Price 7Jd. 

TnE number of works registered in England, Ireland, 
and Wales was 1327 (including 70 “alkali works), and 
in Scotland 167 ; this makos a net increaso of 23 for the 
United Kingdom. Tho increaso is again largely associated 
with tho utilisation of by-products, especially ammonia 
and tar. The acidity of gases of “ all chimneys was 
equivalent to 1-198 grain SO, per cb ft. as compared 
with 1'218 grain during 1912, and tho further general 
adoption of mechanical applianeos has conduoed 
to the prevention of local intermittent escapes of acid 
gases and fumes. No occasion for prosecution arose 
during tho year, hut in 5 cases back foos for non¬ 
registration of processes were aooopted in lieu of proceedings 

^ AU-ali and copper (wet process) works. Aotivity was 
maintained throughout the year, the amount of salt 
decomposed being distinctly greater than during 1912, 
and a slight but continuous increase is reported in the 
proportion of hydrochloric aoid condensed, as compared 
with that produced; but the boom in trade of the last 
two years is considered unlikoly to continue in some 
department* owing to developments in this industry 
abroad and in the colonies. Means havo heen taken at 
St Helens to neutralise all aoid drainage before allowing 
it to mix with that from the old alkali waste heaps, and 
the nuisance due to such drainage at Widnes has been 
overcome by constructing a speoial drain around the old 
waste heap*. Complaints of esoaping acid fumes arose 
in one ease owing to negleot of operatives at the saltoako 
furnaces to spread a little cold salteake over the hot 
freshly-drawn charge. A further considerable extension 
in the use of mechanical fumacee for calcining burned 

pyrites in copper works is reported. ._ 

Cement works. The emission of black smoke WJJ 
rotaries has been muoh reduoed. A steady reduction in the 
number of vertical kilns, both intermittent and continuous, 
and an increase in the number of horbontal rotary kilns 
oontinues. Smelting works. Further advance was 
made daring 1913 in the prevention of the esoepe of 
metallic fume end in the redaction of aoid escaping 
with chimney gases, bat the acidity of gases from lew 
and ooppet smelting works prmenta a problem which 
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■till miti solution, and the amount of sulphur escaping 
into the air from the sine blende oalcinere in the immediate 
neighbourhood of Swansea (within an area of 4 sq. miles) 
is equivalent to approximately 80 tons sulphuric acid of 
180° T. (sp. gr. 1*78) per 24 hours. At one large spelter 
works chambers are being erected for the manufacture of 
sulphuric aoid from the gases, and it is suggested that by 
calcination in muffle-type furnaces, at a central works, 
or by arrangement with vitriol makers, the whole of these 
waste gases might become a source of profit instead of 
polluting the air. 

More attention is now given to providing wider spaco 
between sulphuric acid chambers, thus affording greater 
cooling space and condensing power, longer life to the 
ohambers, greater ease in effecting repairs, and opportunity 
for keeping the outside of the chambers clean ; the practice 
of limewashing chambers and woodwork is commended as 
tending to preserve the latter and as making evident 
the slightest leak. Encasing flues from humors to 
denitrating oolumns in cast iron has been found suocoBsful 
in preventing local escapes due to woakoning of the 
briokwork by heat. Appreciative reference is made to an 
apparatus oalled “ Nitrophor,” devised to control auto¬ 
matically tho supply of “ nitre ” to the system by responding 
to alterations of temperatuio of the chamber gases, but 
it is pointed out that influence may bo oxorted by factors 
other than tho chemical actions taki ng plaoe i n the ohambers. 
Glass-jiacked absorbing towers arc being usod in increasing 
numbers, and water sprays in lieu of steam for supplying 
moisture to the chambers are on the increase, although in 
Scotland there is said to be some tendoncy to return to the 
older system. The injection of sodium nitrate solution 
into the first chamber instoad of “ [rotting ” nitrate in tho 
burner flue, iB also becoming popular. In Sootland, fans 
for controlling draught and additional Gay Lussac towers 
are in more genoral use, and a strong solution of soda ash 
has been employed at several works to reduce obstruction 
of towers by ohemieal deposits, with good effect. The 
unduo escapes previously reported during tho ooncontration 
of acid in over-heat pans were greatly lessened. Kessler 
plant came into more extended use during the year ; the 
substitution of meohanioal means for obtaining the 
necessary draught further replaced the high-pressure steam 
jet aspirator originally used in all installations of this form, 
with advantage as regards steam consumption and 
strength of recovered weak aoid. Tho cascado system 
was also farther adopted, silica waro, “ tantiron," and, 
to a small extent, “ironac" being in use for making the 
evaporating vessels. 

Chemical manure work* were in full activity during tho 
year, the use of mechanical moans for removing the 
freshly manufactured superphosphate from the dens 
affecting very favourably the general condition of tho 
works. The general average escape of acid gases, 
equivalent to 0*105 grain S0 3 per cb. ft., is considered 
satisfactory, being reduced from 0127 grain for 1912. 
The quantities of manure materials, expressed in tons, 
imported into the United Kingdom during the years 
1911-13 were:— _ 



1913. 

1912. 

mi. 

Gm works . 

Iron works. 

Shale works . 

Coke oven works . 

Producer-gas and carbonising 
works (bone and coal) .. 

182,180 
19,956 
63,061 
133,816 - 

33,606 

172,094 

17,026 

62,207 

104,932 

32,049 

168,783 

20,1*1 

60,765 

105,343 

29,964 

Total . 

432,618 

388,308 

884,076 



Guano. 

Mineral phosphates 
Nitrate of soda- 


26,548 

689,016 

140,026 


1912. 


14,115 34,124 

520,270 493,413 

128,580 128,487 


The imports of mineral phosphates exoeed those given 
in any previous Reports. The export* of ammonium 
sulphate in 1913 amounted to 328,000 tons, as oompared 
with an estimated home consumption (for all purposes, 
including manure manufacture) of 97,000 tons. The 
corresponding figures for 1912 were 287,000 and 90,000 

tons. The rapid increase in the manufacture of cyanamide 

is illustrated by statistics which show a production of 
260,000 tons for 1913, as against 152,800 tons for 1912. 

Sulphate and muriate of ammonia and gas liquor work* 
continued to increase in number owing, IP*** measure, 
to the erection of coke oven works provided with rec overy 
plant for by-products. The amount of ammonia recovered 
lathe United Kingdom (e xpre sse d as time of sulphate) 


In each group of works an increased production over 
1912 is recorded. The “ direct " method of producing 
ammonium Bulphate and the “ setni-directmethod 
(in which the gasos are cooled, to extract tar, and re-heated 
before passing into sulphuric aoid) were put to further 
service both in coke oven and gas works, and some very 
high returns of ammonium sulphate pet ton of coau 
carbonised, were claimed as compared with ordinary 
experience with the distillation method. The fitting of 
simple but effective systems for continuous liming of stills 
has extended during tho yoar, with beneficial results on 
yields, and at two works it has been the practice to decom¬ 
pose cyanides present in the liquor by running down the 
Btill a little polysulphide of sodium or calcium with the 
liquor; this gives an exceedingly white salt. The noxious 
gases evolved during the distillation continued to bo dealt 
with ohiofly by oxide of iron purifiers, and the “ heap ” 
form is again reported to be steadily displacing the box 
or briok walled purifier. The system is useful both in 
large and small works and fur cleaning, and working up 
to high sulphur content, oxide which has become inert 
in carburotted water gas purifiers through impregnation 
with oil; tho heat of chemical action taking place in an 
exposed heap of such contaminated oxide will in time 
entirely remove tho oil by volatilisation. The study of 
tho behaviour of oxido of iron during fouling and revivifica¬ 
tion (see Keports for 1911 and 19i2; this J., 1912, 717; 
1913, 787) was continued, with Bpecial reference to (a) 
tho valuation of oxido as absorbent for hydrogen sulphide, 
by means of the “sulphuretted hydrogen burette” 
( loc. cit.), (b) the part played by ammonia in the foul gases 
entering tho purifier in preventing “ souring ” of oxide, 
and (c) the temperature attainod by oxide purifiers in 

the 

at 


English and Scottish praotice during sulphiding i 
revivification. Comparative results obtained with 
“ burette ” showed that oxide prepared by drying 
100° C. and remoistening so as to oontain 15—20% 
H,0 iB in the best condition for absorbing hydrogen 
sulphide. In revivifying, the sulphided produot was 
moistened with ammonia wator before heating to 
40°—50° C. in air, and remoistened as required with the 
same solution: this prevented a small but distinct loss 
of sulphur, presumably as sulphur dioxide, as well as 
formation of free Bulphuric acid and soluble sulphate, 
the sum of the sulphur equivalents of the “ free ’’ sulphur, 
soluble sulphate, and disulphide and other forms found 
by oxidation with fuming nitrio acid being found equal 
to the sulphur absorbed as hydrogen sulphide. When 
the degree of hydration was low, a marked increase was 
observed in the amount of disulphide formed (and 
subsequently of its oxidation produot, ferrous sulphate); 
a due degree of hydration is therefore considered of 
the first importance if the efficiency of an oxide is to be 
maintained. Ignited oxide, although completely sulphided 
in time, gave a produot whioh re-oxidised very slowly, 
and the revivified material consisted mainly of the inert 
disulphide; a significant and discouraging result in view 
of recent attempts to utilise burnt pyrites and other 
furnace produots for purification purposes. Experiments 
at both English and Scottish works showed that the avenge 
amount of ammonia entering the oxide purifiers with the 
foul gases was in all oases very small; in the Enrich 
Works however the weight per ob. ft. was nearly 20 times 
that in the Scottish works. The results so far confirm the 
conclusion previously arrived at, that the amount of 
ammonia in the foul gases in Soottiah works is insufficient to 
neutralise acid conditions set up as the result of detsetive 
working of tho oxide, nd are in anoordnnoo with * 
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view* (this J., 1905, 664). A very complete study of the 
working conditions of oxide purifiers has been made in all 
parts of the oountry (involving over 220 purifiers) both 
with respeot to the condition of the oxide charged and the 
maximum temperature attained in the active layer during 
sulphiding and revivification. The results, given in the 
form of tablos, lead to the conclusions, (1) that in English 
practice a box or heap purifier, roofed over, is suitable 
provided care bo taken to ensure that the oxide does not 
get too dry, the heap purifier being preferred for general 
UBe, (2) that in Scottish practico the conditions of working 
are such as to lower the working temperature of the 
purifier and thereby unduly prolong tho “ life ” of the 
oxide, giving opportunity for oxidation of the disulphide 
(a relatively slow process) to soluble Bulphato and free 
acid. Tho lower working temperature is considered due, 
in the main, to the small proportion of ammonia and 
high proportion of carbon dioxide in Scottish gas liquor 
compared with tho sulphide present, but the larger purify¬ 
ing area in Scottish works and, in tho north, tho lower 
average atmospheric temperature are contributory causes. 
It is thought better where possible to sook a remedy for 
tho souring evil by prevention than to apply chemicnl 
treatment after tho mischief is done (this J., 1913, 787), 
Where tho working tomporaturo is unduly low, tho 
replacing of box by heap purifiers is suggested, or even 
slight prehoating of the Baturator gases, after condensation 
and before admission to tho purifier; but the best procedure 
in oases where souring is a chronic source of trouble is 
considered to be tho use of heap purifiers of small 
dimensions, with frequent transfer, where possible, of 
tho oxide to the gas works purifiers, whero conditions 
would be suitable for complete sulphiding of the mass, 
in absence of air. By this means any solublo sulphate 
present in the oxido would tend to be neutralised by traces 
of ammonia entering with the crude coal gas and disulphide 
effectually excluded from contact with air in the surfaco 
layers of the material during the sulphiding stage. 
Laboratory experiments carried out by H. «T. Bailey to 
determine tho temporaturo attained by oxide of iron 
when fouled with undiluted hydrogen sulphide, in absence 
of air, and revivified by exposure to air in a thin layer 
(the processes of sulphiding and revivification being 
repeated 4 times), showed that an increase in the rate of 
fouling is attended by a very definite rise of tomporature, 
but that no excessive rise during sulphiding need be 
apprehended with hydrated oxide suitably moistened, 
even with tho strongest gas; thore was no appoaranco 
of souring, tho inoreaso of soluble sulphate being extremely 
small. The Claus sulphur reoovory process is said to be 
less popular than it was, partly owing to tho comparatively 
short life of the brick depositing chambers, but partly 
to the faot that tho treatment of largo quantities of 
hydrogen sulphide by oxido purification is so much better 
understood than formerly. Some few gas works disposo 
locally of their make of ammonium sulphate but the bulk 
is sent abroad, although so many of the works are situated 
in towns surrounded by agricultural districts. Statistics 
show that whilst in England tho consumption of sulphate 
was only 24% of tho product, the United States, France, 
and Belgium consumod more than they produced, and 
Germany, with a manufacture of about 500,000 tons, 
utilisod 84% of her output. Five men were gassod (non- 
fatally) at a coke oven works while repairing a saturator 
which was blanked off from the foul gas main by a leaden 
blind slide: physical disconnection of the saturator 
for such a purpose is regarded as the only safe course. 

Fibre separation works. Investigation of a complaint 
as to a works in the Dewsbury district, for the separation 
of wool and cotton fibres by means of hot hydrogen 
chloride gas showed that, although condensation of the 
acid gases escaping after their employment in the carbonis- I 
ing process was satisfactory, nuisance was liable to arise 
in removing the carbonised rags from tho maohino, or by 
the escape of smoke and steam from the rag-drying plant 
or accidental firing of dust dropping from the carbonising 
machines during working. Tin plate jinx works. 
Operations were somewhat restricted throughout the year. 
The average general escape of hydrogen chloride was 
further reduced to 0*114 grain per ob. ft., from 0*170 in 
1912, but it is again pointed out that thorough investigation 


is needed on the part of manufacturers as to the treatment 
of scruff and the escaping smoke so as to obtain the best 
possible yield of valuable material. A plan adopted 
by many small works consists in giving the whole of the 
scruff a prolonged washing with boiling water and furnacing 
the washed material at a very low temperature: short 
flues suffico, and no wash-tower is neoessary. Venetian 
red works. The scrap-iron wash towers, erected in the 
first instance to prevent pollution of the air by acid gases, 
continue to give satisfactory results and are now regarded 
as tho cheapest source of the raw material required in the 
' process, at one works more than 40% of the total copperas 
furnacod being obtained in this mannor. Tar works. 
Thirteen now works have been registered. Tho inoreaso 
is duo chiefly to the extended uso of prepared tar for road 
pur|K)so8 and to the erection of coko oven works with 
plant for recovery of by-products. Zinc residue 
tvorks. During 1913 renowed attention was paid 
to tho arresting of fumo produced in tho condensation of 
zinc extracted from “ residues ” containing zinc chloride 
or zinc and ammonium chlorides. Opportunity was 
afforded for studying working conditions at 3 works where 
zinc “ ashes ” (containing volatile chloride) were in use 
for spelter making, and tables are given showing the 
relative fume-arroBting efficiency of various types of 
“ prolong,” (figured in the Report), both as regards tho 
weights of fumo collected and its chemical comjjosition. 
Tho prolongs consisted of iron tubes, divided by a bridge 
into body and end portions; they wore attached to 
certain selected receivers as soon as the “ steaming stage ” 
was over, so that the escaping fumes passed through them 
before being discharged into the air. The condensed fumo 
collected was composed essentially of zinc chloride and 
metallic zinc or zinc oxido, and consisted of fine dust 
mixed with 4 ‘ granular ” matter (richest in chlorides) 
and “ massive ” metal in tho form of shot and irregular 
particles; the weights accumulating in tho body and 
ond portions of tho prolongs were determined separately 
and tho proportion of zinc and zinc chloride ascertained. 
Analysis of the material skimmed at the first tapping 
showed a composition in roBpect of chlorine content, very 
similar to that of the fume, but it was contaminated with 
a large amount of ash and finoly divided breezo carried 
forward from tho retorts. The return of fume and 
akimmings, without treatment, to the furnace with a 
subsequent charge, as cornmouly practised, was found to 
involve an increase of about 25% in tho volatile chlorine 
content of the charge, which could readily bo prevented 
by washing the fume and ski minings with cold water. 
Washing gavo a residue very suitablo for admixture with 
a fresh charge and prevented loss of zinc chlorido and 
unnecessary escape of noxious gases, but it is pointed out 
that in all cases the combustible gases leaving the prolongs 
should, if possible, bo burned. A study of tho effect of 
“ breezing-up ” receivers showed that when properly 
workod and carefully fired, a furnace with breezed-up 
receivers should dischargo no more fumo than escapes 
when clay nozzles are in use. Preliminary experiments 
on the weight of spelter obtained did not support the 
viow advanced by somo zinc makors that clay nozzles 
are less efficient than breeze stoppers in preventing loss 
of zinc. 

In Scotland, the number of works registered was one 
more than in 1912. 63,150 tons of bones and phosphates 
were dissolved, aH compared with 64,242 tons in 
1912, and 137,350 tons of pyrites burned, as against 
138,782 tons in 1912. Tho production of ammonium 
salts (expressed as sulphate) and pitch amounted to 
125,446 tons and 174,884 tons respectively, the correspond¬ 
ing figures for 1912 being 120,347 and 151,345 tons. 
Again tho shale works have been moBt busily engaged. 
The total shale mined and quarried in Scotland during 
1913 was 3,280,143 tons, as compared with 3,184,826 tons 
in 1912, and the yield of ammonium sulphate, per ton 
of shale, was 43-1 lb., against 43-7 lb. in 1012.—F. Sodn. 

Sulphuric acid of the J. Oesterreichischen Sodafabrik and 

K. Opl in Hruschau; The tower system for the manufacture 

of -. K. Opl. Chem.-Zeit., 1914,88,8—0. 

The system comprises six towers, through which the 
sulphurous gases are drawn by means of » suction Ian, 
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« ooke filter at the end of the series serving to retain j 
sulphuric aoid mist. The first toWer is sprayed with the { 
nitrous-vitriol of the sixth tower, the second tower with 
that of the fifth, and the third with that of the fourth. 
Water is introduced into towers 2, 3, and 4, by means of 
atomisers operating in the roofs. For complete denitra¬ 
tion, the acid overflowing from the towers 2 to 6 is 
reoonduoted over the first tower. The passage of the 
acid to and from the towors is effected by emulsifying the 
liquid with oompressed air, the light froth, which is 
produced, rising to the required height, and reacting 
rapidly owing to the large surface of liquor exposed. The 
reaction space is only one-tenth of that required by the 
chamber system, and the time required for the production 
of tower aoid is only 20 minutes as against 4—(> hours in 
the case of chamber acid. For making sulphuric acid of 
BO” B. (sp. gr. 1*71), the consumption of nitric acid of 30° B. 
<sp. gr. 1*332) is 0*88% of such acid.—(). R. 

JSulnhuric acid tower processes. G. Rchliebs. f’hom.-Zeit., 
1914, 38, 9G6. 

The essentials of sulphuric acid manufacture are : (1), 
The intimate mixture of tho gases ; (2), the dissipation of 
the heat of reaction without the adoption of special 
measures ; and (3), tho production of desired differences 
of temperature within the reaction space. Those require¬ 
ments are fulfilled in the chamber process but are lacking 
in tho ordinary tower process. By placing behind each 
tower an acid separator, capablo of circulating the gases 
back to tho tower, tho author claims that all the short¬ 
comings of the tower system may be surmounted, and 
advantages acquired as regards control and efficiency, 
and also oconomy of nitric oxide.—O. R. 

« Potassium chloride ; Conversion of the mother-liquor from 

the manufacture of - into non-deliquescent truiterial. 

H. Hof. Chem.-Zeit., 1914, 38, 512—513. 

In tho Gorman potash industry, by partially evaporating 
the mother-liquors, which contain magnesium chloride, and 
subsequently adding calcined kieserite, epsomito (MgS0 4 , 
7H a O) and anhydrous magnesium chloride are formed, 
and the mass acquires great hardness.—W. R. S. 

Sodium silicates; Crystallised -. E. Jordis. Chem.- 

Zeit., 1914, 38, 922. (See also this J., 1914, 253.) 
Synthetic and technical preparations of tho silicates, 
Na,Si0 8 ,nH 8 0, examined by dilatoinetric, tensimetrio, 
and thermometric methods, gave curves with halting- 
points at 31°, 37*2°, 41*9°, 46*»\ 47*2°, and 62*3° C. Tho 
temperatures 02*3°, 47*2°, and 37*2° C. are tho melting 
points of hydrates with 6, 9, and about 10H a l), whilst 
41*9° and 31° C. are tho outoetic points of mixtures of the 
hydrates with 0 and 9H a O and with 9 and about 10H.O 
respectively ; tho readings 40*9° and 47*2° C. possibly refer 
to the same compound. The various hydrates showed a 
tendency to decompose into mixtures of relatively more 
and less hydrated forms, and prolonged heating at 100° C. 
yielded a product containing about 1-5H.O. The hexa- 
and nona-hydratea are described, but higher hydrates 
were not isolated.— F. Sodn. 


Inorganic syntheses [of silicates, aluminates, stannates, 
ferrites, chromites , manganites , titanates , and zirconales]. 
W. Pukali. Silikat-Zeits., 1914, 2, 05—70, 87—99, 
109—118. 


as precipitant). Aluminium chloride and alkali di- 
silioate yielded, according to the conditions, either 
0SiO t ,Al a O > ,3H t O or double silicates of aluminium with 
potassium or sodium, one of which corresponded in com¬ 
position to a hydrated form of orthoclase. Calcium ortho- 
and di-silicates wore prepared by the action of silicic aoid 
on lime at the ordinary temperature, and aluminium 
hydroxide gave with lime, in the presence of water, a 
scries of crystallised calcium aluminates, of which five are 
regarded as individuals ; a second form of the trioaloium 
salt was obtained by heating on the water-bath. In 
method 6, the materials were very intimately mixed and 
repeatedly ignited at 950° 0. (and if necessary at 1270° or 
1370° C.) until reaotion was complete, the temperature 
of ignition being as a rule below the melting-point of tho 
product. Ortho- and meta-silicates'of Li, Ba, Sr, Ca, 
Mg, Be, Fe", Mn, Go, Ni, Zn, Cd, and Pb wore thus pre¬ 
pared and (using appropriate oxides or salts) ortho- and 
meta-stannates of Li, Ba, Sr, Ca, Mg, Be, Zn, Cd, and Pb, 
aluminates of types, RO,Ah() 3 , and 2RO,Al t O|, of Ba, 
Sr, Ca, Mg, Fo", and Mn, aluminates of type, 3R0,A1 S 0 3 , 
of Ba, Sr, Ca, Fe", and Mn, tho ferrites, CaJ'e ? 0 4 , Ca a Fo a 0 5 , 
Ca 3 Fe 3 () 8 , and Ca 4 Fe^ 07 , calcium chromite, Ca 4 Cr a 07 , 
and ortho- and meta-titanates and ziroonates of most of 
tho above metals. In all oases, tho mioroscopical appear - 
anco of tho product and its behaviour towards dilute 
hydrochloric aoid is described. Ortho-silicates, stannates, 
titanates, and zirconates were, as a rule, obtained more 
readily than the corresponding meta-salts. Both ortho- 
and meta-silicates of calcium exhibited hydraulio pro¬ 
perties (tho lattor only in the presence of a strong base), 
but both were converted by further ignition into inaotivo 
ft- modifications. The calcium aluminates prepared were 
all hydraulio, the speed of setting increasing with the 
proportion of calcium present; mortar made from the 
tri- and tetra-saltB disintegrated. Powerful hydraulic 
properties were also possessed by tho alkaline-earth ortho- 
stannates and by totra-calcium ferrite (Ca 4 Fo a () 7 ) and the 
corresponding chromite, both of which gave a quiok- 
sotting mortar, disintegrating in the oaBe of the ferrite. 
Tho hydrated calcium aluminates showed a plasticity little 
inferior to that of kaolin.—F. Soon. 

Magnesia in magnesites; Determination of -. H. 

1 Wdowiszewski. Chem.-Zeit., 1914, 88, 949—950. 
Mayerhofer’s method (Z. angew. Chem., 1908, 21, 592) 
has boon found inaccurate, but gives good results when 
carried out in the following manner : 5 grms. of mag- 
iiositc are docomjMmod by heating with aqua regia on 
tho water-bath, the solution is evaporated to dryness, 
tho residue hoatod for half-an-hour at 180°—200° C., 
treated with hydrochloric acid on tho water-bath, filtered 
from silica, and made up to one litre. Forty c.c. of the 
solution (or 20 c.c. with burnt magnesite) are treated with 
5 c.c. of strong sulphuric acid and 100 o.c. of ammonium 
citrate solution (100 grms. of citric acid and 333 c.c. of 
ammonia, of sp. gr. 0*91, to 1 litre), oooled to 1°—2° C., 
further treated with 20 c.c. of 10% sodium phosphate 
solution and 15 c.o. of Btrong ammonia, the mixture 
shaken vigorously for 5 minutes, and allowed to stand for 
2 hours in ice-water ,* the precipitate is filtered off, washed 
with dilute ammonia (1:3), and dissolved in hydrochloric 
acid, the solution again preoipitatod with ammonia, 
allowed to stand for half-an-hour m ice-water, tho mixture 
shaken for 5 minutes, filtered, and the precipitate washed 
with ammonia, dried, ignited, and weighed as M^ a P a 0 7 . 


'Silicates were prepared (a) by interaction of pure alkali 
silicates and metallic salts, in dilute acjuoous solution, 
and (6) by prolonged heating of silicic acid with metallic 
-oxides, carbonates, or nitrates, at relatively low tempera¬ 
tures. Potassium meta-, di-, tri-, tetra-, penta-, and 
hexa-silioates, prepared by heating silica with potassium 
bicarbonate, were clear glasses, soluble in water; the 
corresponding sodium salts tended to crystallise and were 
less soluble (compare G. W. Morey; this J., 1914, 253). 
Method a was applied to the preparation of numerous 
meta-silicates (see this J., 1910, 1011) and of 

calcium and ferrous disilicates (using potassium disilicate 


Rare earths; Salts of the - with hydroxydicarboxylic 

acids, G. Jantsoh. Chem.-Zeit., 1914, 3d, 794. (See 
also this J., 1913, 140.) 


Salts of tho rare earths with malic aoid hava 
boon prepared in two different hydrated forms, 
Me t (C 4 H 4 0 4 ) l ,8H 1 0(PH,0) and Me # (C4H 4 O i ),,0H,O(7H I O). 


rhey are soluble in presenco of excess of malic aoid or an 
dkali malate, and from these solutions alcohol precipitates 

...in_i_u. *__u m H n 


0 
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complex salts, ammonia did not give an immediate pre¬ 
cipitate of the hydroxide, and electrioal conductivity 
measurements confirmed their complex character.—G.F.M. 

Radium ; Technology of the extraction and utilisation of 

-. It. Stemlicht. Chein.-Zeit., 1914, 88, 49. 

The working of pitchblende (average uranium content, 
45%) at the Austrian State radium factory, Joachimsthal, 
by the Curic-Debierno method gives at most 80% of the 
radium present, and, at the French factory of Armet 
de Lisle, uranium mica, uranium ochre, carnotito, antL 
autunito, in part decomposed directly with hydrochloric 
acid, yield about 70% of their radium content. Kbler’s 
method of reduction with calcium hydride (this J. f 1913, 
970) is criticised on the ground of expense and because loss 
of radium is liable to occur through re-oxidation of sulphide 
to sulphate. The Ulzer-Sommer method (this J., 1910, 
1156) gives yields of 97—98% and has been carried out 
on the large scale. The separation of radium and barium 
is usually effoctod by fractional crystallisation; Eblcr’s 
adsorption method (this J. f 1913, 1154) is said to bo 
little used at present. The total world's output of radium 
(mostly employed in making pharmaceutical preparations 
and radiation apparatus) is estimated at 7—8 grins, per 
annum.-—F. Soon. , 


Oxidation process [for making sulphuric acid]. C. Ellis, 
Montclair, N.J., Assignor to Ellis-Foster Co., and C. L. 
Parsons, Washington, D.C. U.S. Pat. 1,103,017, July 7, 
1914; date of AppL, Sept. 16,1912. 

The oxidation of Rulphur dioxide is effocted by moans of a 
substantially metalloidal catalyst, preferably by bringing 
a mixturo of Bulphur dioxide, oxygen, and water vapour 
into contact with heated material containing tellurium 
and traces of a selenium activator. The gases require 
only to be rondcred froo from dust, since the contact 
material is not appreciably affected by small quantities of 
bodies toxic to motallic catalysts.—F. Sodn. 

Sulphuric acid ; Manufacture, of -. U. Wedge, Ard¬ 

more, Pa. U.S. Pat. 1,104,590, July 21, 1914 ; date of 
appl., Sept. 18, 1909. 

Thf. gases leaving the Glover tower pass first through a 
numboi of tower-like load chambers, connected in sories 
alternately at the top and bottom, and presenting a surface 
area of 0-3 sip ft. or more jier 1 cb. ft. of chamber space, 
and then through a number of lead chambers presenting a 
much smaller area of surface per unit of cubic capacity. 

—A. 8. 


Radio-elcmenls in rocks ; Distribution of -. L Monazite 

sand. M. Baltuoh and G. Weissenberger. Z. anorg. 
('hem., 1914, 88, 88—102. 

Determinations of radium and thorium in the constituent 
minerals of monazite sand (from Brazil), which wore separ¬ 
ated partly by magnetic concentration and partly by the 
specific gravity method and then purified by chemical 
treatment, gavo tho following results:— 


Monazite . 
Zirron ... 
llnicnite . 
MftRiHtf.ite 
Quartz ... 
Felspar . 


PorceutftRc Radium, per Thorium, per 
in sand. , 1 gnu. of sand. 1 1 grm. of saml. 



Krm. 

grm. 

74-0. r * 

I'M, 

|(».I0 

4 Kl, 

KM 

8-84 

7 88. 

1(M* 

1-16, 

Kl- 6 

12-36 

3-60. 

KM* 

4-02. 

KM 

0-47 

1-54. 

KM* 

2-29. 

10-7 

802 

166. 

KM* 

3 58. 

KM 

0-29 

2 24. 

KM* 

4 39, 

KM 


Nitrogen; Process and apparatus for fixing atmospheric 

-. W. S. Landis, Niagara Palls, N.Y., Assignor to 

American Cyanamid do., Nashville, Tenn. U.S. Pats. 
1,103,060, 1,103,061, and 1,103,062, July 14,1914; date 
of appl., April 3, 1914. 

(1). An inner perforated vessel containing carbide is 
mounted within an outor vessel. The inner vessel has a 
lining of porous fabric to prevent carbide passing out 
through the perforations. Nitrogen is suppliod to the 
carbide through tho perforations, and tho charge is heated 
electrically at one part to tho point of ignition by moans 
of a resistor oinIicddod in the charge. (2). Several resistors 
are embed (led in the oliargo of carbide, and their exposed 
upper portions are enlarged to prevent destruction by 
oxidation. (3). The resistor is embedded in the charge out 
of diroct contact with tho excess of nitrogen circulating 
through the charge. Tho resistor is heated to a temperature 
sufficient to cause the desired reaction, and, in addition, heat 
is supplied continuously to the charge, from an outside 
source, during tho process,—A. 8. 


Uranium (0-062%) was found in the monazite, and the 
ratio Ra/U harmonised with the results of Boltwood and 
Rutherford for uranium minerals. The zircon crystals 
exhibited a violet colour like that of glass after exposure 
to radium preparations.— F. Sodn. 

Potash trade waste ; Influence of —— on the biological 
jrrocesses in river tmter. M filler and Fresemus. See 
XTXb. 

Mercuric chloride; Volumetric determination of -. 

Stliwe. Su XX1IJ. 

Wood ; Steaming of -. Heuser. Sic V. 

Report of National Physical laboratory. | Testing radium 
j/reparations.] See XXI11. 

French electrochemical and (lecirom(ta } lur.,ica! indudrie*. 
See X. 

Patents. 

Hydrochloric acid; Process of producing -. J. H. Nield, 

Hackensack, N.J., Assignor to General Chemical Co., 
New York. U.S. Pat. 1,102,539, July 7, 1914; date 
of appl,, Aug. 21, 1909. 

Sulphuric acid is heated with common salt and an amount 
of substantially inert material ( e.g an equal weight of salt- 
cake) sufficient to prevent the formation of a pasty mass 
at any stage of the process.--?. Sodn. 


Chromic salts; Production of -. Badiseho Amlin und 

Soda Fabrik. Fr. Pat. 466,478, Dec. 22, 1913. Under 
Int. Oonv.. Feb. 1, 1913. 

An oxide mineral, e.g., chrome iron ore, is troated with 
chlorine or hydrogen chloride at a high temjieraturo, in 
the presence of a reducing agent, such as carbon or carbon 
monoxide, and tho more volatile ferrous or ferric chloride 
produced is collected Boparatoly from the less volatile 
chlorides of chromium. The product is sufficiently pure 
tor industrial purposes.—F. Sodn. 

Radio-active; Process for rendering liquid or gatuous 

substances - and activating substances for carrying out 

the process. J. Landin. Fr. Pat. 466,850, Dec. 20, 
1913. Under Int. Conv., Feb. 10 and April 11, 1913. 
Liquid or gas to bo activated is treatod with a radioactive 
substance producing emanations {e.g., a radium salt), 
enclosed in an inert protective medium, Biich as paraffin, 
paraffin oil, or wax, which dissolves and transmits the 
emanation. Zinc Bulphide or other material rendcrod 
fluorescent by the radiations may be incorporated with the 
activating substance.—F. Sodn. 

Radium and mesothorium ; Process for the trtalment of 

minerals and intermediate, products containing -. E. 

Ebler. Fr. Pat. 467,330, Jan. 15, 1914. Under Iut. 
Conv., Sept. 17, 1913. 

Material containing radium or mesothorium in the form 
of sulphate is intimately mixed with caloium carbido, or 
substances producing such (4 mds. for each mol. of sulphate) 
and heated to bright redness, the product being extracted 
with a feebly aoid solution, preferably hydrochloric acid,. 
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bo as to give a (elution of crude ohloridee (see this J., 1913, 
867). The reduction, which iB very complete, may bo 
rendered “autogenous” by mixing the carbide with 
calcium hydrido or other substance reacting suitably with 
the sulphates present or added.— F. Sods. 

A lkalis present in a combined slate in natural double silicates; 

Process jar the extraction, in a soluble form, of -. 

R. van der Leeden. Fr. Pat. 466,952, Jan. 2, 1914. 
The material is treated with an oqual or smaller pro¬ 
portion of alkaline-earth chloride, or mixture of alkaline- 
earth oxides, in presence, if necessary, of a reducing agent 
such as carbon, and the product extracted with water. 
The process is specially applicable to the extraction of 
potassium salts from leucito-phonolito, furnishing a residuo 
suitable for cement making.—F. Sodn. 


Sulphuric acitl; High concentration of -. A. Zanner, 

Laeken, Belgium. Eng. Pat. 19,481, Aug. 28, 1913. 
Under Jnt. Conv., Aug. 30, 1912 
Sef, Ger. Pot. 260,655 of 1912, this J„ 1913, 761.—T.F.B. 

Ammonia,' Process of -producing -. P. A. Newton, 

London. From Forbenfobr. vorm. F. Bayer und Co., 
Elberfeld, Germany. Eng. Pat.. 16,903, July 23, 1913. 
See Fr. Pat. 480,859 of 1913 ; this J., 1914, 78.—T. F. B. 

Ammonia from moist waste substances or peat; Proem 

and apparatus for obtaining - . E. Stauber, Berlin, 

and W. Kochun, Charlottonburg, Germonv. Eng. Pat. 
41, Jon. 1, 1914. 

See Fr. Pat. 464,227 of 1913 ; this J., 1914. 543—T.F.B. 


Halogen compounds of alkalis, aluminium, silicon, titanium, 
and other bases ; Process for obtaining —— from natural 
double silicates. R. van der Leeden. Ger. Pat. 207,867, 
Jan. 4, 1913. 

Natural double silicates, such as ioucito, neplielinc, | 
muscovite, orthoclose, etc., aro heated to a high tompora- 
ture, alono or mixod with reducing agonts, in an atmosphere 
of chlorine, bromine, or iodine. The halogonidos produced 
are recovered bv sublimation or distillation. When 
chlorides are obtained by this process they are preferably 
oloetrolvsod to yield chlorine for the decomposition of a 
further quantity of the silicato.—A. S. 

Calcium nitrate, and other salts ; Profess for reducing - 

to a finely divided state without the formation of dust. 
Norsk Hydro-Elektrisk Kvaelstofakticsolskab. Fr. Pat. 
466.963,’ Jan. 3, 1914. Under lilt. Uonv., Jan 17, 
1913. 

The molten substaneo is formed into globulos and allowed 
to fall freely in a gaseous atmosphere, such as air, which 
may be circulated in the opposite direction and subnutted 
to cooling. Powdered matorial may bo added to the 
melt immediately before granulating.—F. Sodn. 

Aluminium nitride; Process of decomposition of -. 

G. Coutagne. Fr. Put. 486,980, March 19, 1913. 

An intimate mixture of aluminium nitrido and caustic 
alkali, alkaline-earth oxido, or mixture yielding such, is 
boated above 200° C., at atmospheric, pressure, in presence 
of steam, preferably in a horizontal or slightly inclined steel 
tube which may be heated to about 300 (. and slowly 
rotated. A series of fixed scrapers opoiate against the 
inner wall of the tube to detach adhering material, which 
is then crushed l»y steel baits or the like present, in the 
lower part, and a littlo water or steam may bo injected 
against the wall or scrapors as required. The aluminate 
produced is suitable for the production of alumina, whilst 
the liberated ammonia is preferably mixed with carbon 
dioxido and made to react with calcium sulphate in known 
manner to produce ammonium sulphate.—F. Soon. 


Emporating or concentrating solutions and carrying out 

chemical reactions; Method of and apparatus for -r. 

G. A. Krause, Munich, Germany. Eng. Pat. 17,508, 
July 30, 1913. Under Int. Conv., July 31, 1912. 

Sf.f. Fr. Pat. 460,895 of 1913 ; this J., 1914, 84.—T. F. B. 

Salt; Manufacture of fine -. G. Berger and L. Stair. 

Brunswick, Germany. Eng. Pat. 28,334, Dec. 9, 1913. 
Under Int. Conv., Dec. 9, 1912. 

See Ger. Pat. 289,427 of 1912; this J., 1914, 312.—T.F.B. 

Salt; Manufacture of -. J. H. Webster, Oarrick- 

fergus, Ireland, U.S. Pat. 1,104,854, July 28, 1914. 
Date of appl.. Sept. 19, 1912. 

See Eng. Pat. 20,706 of 1911; this J., 1912,773—T. F. B. 

Radium and mesothorium ; Process of concentrating ores 
and the intermediate products of -E. Ebicr, Heidel¬ 

berg, Germany. Eng. Pat. 1173, Jan. 15, 1914. 

See Fr. Pat. 467,330 of 1013 ; preceding —T. F. B. 

Sulphurous acid and salts thereof; Manufacture of reduction 
products of—. Chom. Fabr. Gricsheim-Elektron, 
Frankfort, Germany. Eng. Pat. 1550, Jan. 20. 1914. 
Under Int. Conv, Slay 2, 1913. 

See Fr. Pat. 407,443 of 1914 ; preceding.—T. F. B. 

Sodium bisulphale. in a dircclly-ralcinable form ; Process 

for the manufacture of -. P. Lofflor, Vienna. U.S. 

Pat.. 1,104,913, July 28, 1914 Date of appl., Dec. 10, 
1913. 

See Ger. Pat. 283,120 of 1913 ; this J., 1913, 909.—T.F.B. 

Perborates; Stable mixture containing -. H. H- 

Wiinsche, Kirehsteinbek. Assignor to Pearson und Co.. 
Ocs. m. b. H., Hamburg, Germany. U.S. Pat. 1,105,730, 
| Aug. 4. 1914. Date of appl., Feb. 6, 1912. 

See Eng. Pat. 1578 of 1912 i this .T., 1912, 722.—T. F. B. 


Alumimate.-silicatcs allowing of the ready passage of liquids ; 

Manufacture of granular or laminated -. Permutit. 

Aktiengcs. Fr. Pat. 467,038, Jan. 6, 1914. Under lot. | 
Conv., Jan. 6, 1913. j 

Acid silicates cootaining alumina, after preliminary treat¬ 
ment with common salt solution to remove alkaline-earth j 
metals, are digested with a strong solution of alkali silicate, ; 

—F. Sodn. 



Conv., May 2, 1913. _ 

The reduction of sulphurous acid or its salts is effeoted 
bv means of spongy line, obtained by electrolysis, whtoh 
it likewise employed, without addition, for the conversion 
of eitali formaldehyde bisulphite or hydrosulphite into 
eulphoxylate.—F. Sodn 


Stannic chloride from materials containing oxide of tin ; 

Process of manufacturing -. H. Goldschmidt, Eases 

on Ruhr, Germany. U.S. Pat. 1,105,902, Aug. 4, 1914 
Date of appl., Feb. 5,1908. 

See Fr. Pat. 388,080 of 1908; this J., 1908, 856.—T. F. B. 

Sulphides of the alkalis or alkaline, earths ; Regeneration of 
. m L. P. Wilson, Coventry, Assignor to Courtanlds, 
j,td„ London. U.S. Pat. 1,106,268, Aug. 4, 1914. 
Date of appl.. Sept. 25, 1913. 

See Eng. Pat. 29,711 of 1912 ; this J., 1914,136.—T. F R. 


'alogen compounds of alkalis, aluminium, silicon titanium, 
and other bases, from natural double silicates; Process far 

obtaining -■ R- van der Leeden. Fr. Pot. 466,721, 

Dee. 29, 1913- Under Int. Conv., Jan. 4, 1913. 
rs„, Pat. 267.867 of 1913; preoedinn.—T. F.B. 
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Silicon monoxide ; Process of producing -. H. N. 

Potter, New York, Assignor to G. Wostinghouse, 
Pittsburgh. U.8. Pat. 1,104,384, July 21, 1914. 
Date of appl., July 29, 1907. 

See Eng. Pat. 26,788of 1905; this J., 1906,434—T. P. B. 

Boron suboxide ; Process of making -. E. Weintraub, 

Lynn, Mans., Assignor to General Electric Co., New 
York. US. Pat. 1,105,388, July 28, 1914. Date of 
appl., May 2, 1913. 

See Eng. Pat. 15,757 of 1913 ; this J., 1914, 092.—T,F.Bv 

Hydrotjm; Impts. in awl apparatus for the production of 

-. A. Mcssorsohmitt, Stolberg, Germany. Eng. 

Pat. 17,690, Aug. 1, 1913. 

See Fr. Pat. 461,623 of 1913 ; this J., 1914, 313.—T. F. B. 

Hydrogen; A pjut cuius for the production of - . A. 

MesRorHchmitt, Stolberg, Germany. Eng. Pat. 17,692, 
Aug. 1, 1913. 

See Ger. Pat. 268,062 of 1912 ; this J., 1914,137.—T.F. B. 

Nitrogen and hydrogen ; Process for prejtaring a mixture of 

- suitable for making ammonia. R. Koepp und ' Co. 

Fr. Pat. 466,679, Dec. 27, 1913. 

See U.S. Pat, 1,098,139of 1914; this J., 1914,788.—T. F. B. 

Use of chlorophyll extracts as fuel. Fr. Pat. 466,985. 
See 11a. 

Process of recovering sulphur in elementary form from 
pyrite. U.S. Pat. 1,103,081. Sec X. 


VIII.—GLASS; CERAMICS. 

Class and fused silica; Note on the resistivities of - 

at high temperatures. A. Campbell. Proc. Phys. Soc. 
liondon, 1913, 25, Part V. Nat. Phys. Lab., Collected 
Roaches, 1914, 11, 205—208. 

The teBts wero made on tubes about 30 cm. long, 1—4 cm. 
diam., and with walls 0 05—012 cm. thick. The voltago 
was either 200 or 500, and the time of electrification 1 min. 
With fused silica having a silky surface the resistivity in 
megohm-cm. was over 200,000,000 at 15° and 150 C., 
but fell to 20,000,000 at 230°, 2,5<X),000 at 250", 200,000 
at 300°, 30,000 at 350°, 800 at 450", 30 at 700° and about 
20 at 800° and 850° C. The values for different glasses 
were :—ordinary (soda lime) glass, 500,000 at 18° and 100 
at 145° C., “ Geriito ” (zinc-aluminium) glass, 3,(MX),000 
at 18° C., Jena glass (combustion tubing), over 200,(XX),000 
at 18°, 36,000,000 at 116°, 18,000,000 at 150°, 0*01 to 0*04 
at 750° C. (with 2 volts tho apparent resistance rose quickly 
from 150 to 609 ohins owing to polarisation). The resist¬ 
ance of sheet mica (0 026 mm. thick) was over 300,000,000 
megohms at 18° and 135° 0.; it was reduced considerably 
at higher temperaturos but not so much as in tho case 
of glass and fused silica.—A. 8. 

Inorganic syntheses [of silicates, alumimtes , slannates, 
ferrites, chromites, manganites, titanates, and zirconatcs.] 
Pukall. See VII. 

Cathodic spattering [of metals]. Kaye. See X. 

Be port of National Physical Laboratory. [Thermometer 
glasses.] See XXIII. 

Government Laboratory. Report of Principal Chemist for 
year ended March 31, 1914. See XXIIJ. 

Patent. 

Preparation of a refractory material with large pores for 
filters and for other applications. Fr. Pats. 466,657 and 
466,659. See L 


IX.—BUILDING MATERIALS. 

Wood preservation with substances soluble, in ivater. B. 
Malenkovic. Z. angow. Chom., 1914, 27, Aufsatzteil, 
132—135. 

The treatment of wood with zinc chloride, copper sulphate, 
and oven, on account of its high prico, with merouiic 
chloride, is being superseded. Whilst the author’s 
method of using zinc and sodium fluorides, or a mixture 
of 88-89% of sodium fluoride with 11*11% of the aniline 
salt of dinitrophcnol (Basilit or Bollit) has given results in 
some cases equal to those obtained with tar-oil, the 
method must be properly usod, and even then sometimes 
fails to reach the standard of “ antiseptic power,” a—16, 
which tho author regards as requisite; (a= p , in which 
z is the number of kilos, of antiseptic absorbed by 1 cub. m. 
of wood, and p the number of grms. required to keep 
1(X) o.n. of culturo medium, gelatin or agar, free from 
penicillium). For this purpose other substances, cheaper 
and more soluble, alone or in admixture with oxisting 
substances, arc required.—O. E. M. 

“ Mammoth ” pumps and sludge elevators for mixing and 
transporting slurry. Steen. Chem.-Zeit., 1914, 33, 
590. 

The stirring effected by these pumps (this J., 1914, 301) 
i is ho vigorous that slurry left standing for days is ready for 
I use soon after starting the pump, and considerable saving 
j is elfocted, since constantly running stirrers are not 
I necessary. The air lift pump is suitable for moderate 
1 lifts; the elevator, which will deal with large stones, 
is not thus limited. It consists of a largo vessel, 
suitably connected, into which the slurry is first drawn by 
suction, and from which it is then expelled by compressed 
air. The valves are automatically controlled by the liquid. 
Throe cub. m. of slurry are raised 15 m. in 3 minutes 
by an expenditure of 23 amp. at 500 volts. The elevator 
is capable of transporting slurry varying widely in con¬ 
sistency.—0. E. M. 

Inorganic syntheses [of silicab’s, aluminates, slannatcs, 
ferrites, chromites, manganites, titanates, and zircoruiteA. 
Pukall. See VII. 

Patents. 

Roofing-comj>osUions [ ; Elastic fire-resisting -]. E. A. 

White, Torcnure, Ireland. Eng. Pat. 1805, Jan. 23, 
1914. 

Melted natural bitumen (1 part by vol.) is added to 4 
parts of calcined pure silica sand, both at 200° U, and 
with those are incorporated 10% by weight of lead oxide 
and 10% of mixed alkali silicates (at 160° C.). The 
silicates are prepared by molting together finely ground 
silica Band 100 parts, potash 29, calcined ball Boda 24, 
and ground wood charcoal 9 parts, and boiling till the 
mass is of a gelatinous consistence. The composition 
is spread as a layer (at least I inch thick) on a foundation 
of felt or the like (preferably “ Ruberoid ”).—F. Sodn. 

Wood; Preservation of -. R. A. Marr, Ghent, Va., 

U.S.A. Eng. Pat. 2084, Jan. 26, 1914. 

Wood is immersed in an open bath containing a non¬ 
volatile material insoluble in water, and of m. pfc. not over 
212° F. (100° C.), a somewhat volatile aromatic hydro¬ 
carbon, and a solid material so finely divided as to be 
carried into the pores and ducts of the wood and sufficiently 
hard to render it insect-proof. A suitable composition 
is paraffin wax 100, naphthalene 5—15, and diatomaceous 
earth 2—5 parts. Paris green or other solid insecticide 
may be used in addition to or instead of the diatomaceous 
earth. The bath should be maintained at 212° to about 
240° F, (100°—116°C.), but a seoond treatment at a 
lower temperature may be given to secure supersaturation. 
Impregnation is complete even with green wood having 
the bark intact.-F. Sodn. 
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Impregnating mood and other porottt materials under 

l F ' *>*• London. 
JVom F. Moll, Berlin, and A. Konsel, Marktredwita, 
Germany. Eng. Pat. 26,682, Nov, 10,1913. 

See Ft. Pat. 483,630 ol 1913 ; this J., 1914,356.—T. F. B. 

Porous material [wood] ; Apparatus for impregnating - 

W. J Frame, CVmunnook, and H. L. (ialloway, 
Kilmalcolm, Assignors to Saveoil Crcosoting Machine 
Co., Ltd., Glasgow. U.S. Pat. 1,104,488, July 21 
1914. Date of appl., Sept. 16, 1813. J ' 

See Eng. Pat. 25,029 of 1912; this J., 1914, 315—T. F. B. 

Extraction , in a soluble fmm., of alkalis present in natural 
double silirntes. Fr. Pat. 466,952. See VI1. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 


Pig iron ; l ncreasc of the strength of 
iron obtained by the use of German 

- low in carbon . A. Gcissel. Stahl 

u. Kiscn, 1914, 84, 1291—1294. 
Mechanical tests made on a num¬ 
ber of bars cast from iron im¬ 
proved by addition of low-carbon pig 
iron of German production, showed an 
increase of strength of about one- 
fourth with 15% of the low-carbon 


Hlast-furnace for smeUing [copper-bearing] concentrates. 

E. W. Honeyman. Eng. and Min. J., 1914,98,199—201. 
A furnace is described for smelting 440 tons per day 
of copper-bearing concentrates such as are usually treated 
m a reverberatory furnace. The blastfurnace is 44 in. 
wide at the tuyfcrrs and 33 ft. long, and is worked with 
a blast of 20,000 cb. ft. of air per min. at 14 oz. pressure. 
It is constructed of single-tier water jackets, arranged one 
at each end and 11 along each of the longer sides. Three 
4J in. tuyeres are provided in each side jacket. The upper 
jNirt of the furnace structure is formed by a series of air 
jackets suspended from a separate frame, and the top is of 
gable form with 4 uptakes, 5 ft. in diameter. The paper 
includes detailed drawings with dimensions.—A. T. L. 

Aluminium in gold; Dilute solutions of -. G. T. 

Hoycook and F. H. Neville. Hoy. Soc. Troc., 1914, A. 

90, 500—502. * 

The solid condition of gold containing up to 5% 
by weight (28 atomic jter cent.) of aluminium is shown 
in the figure. Gold can dissolve up to about 2% 
of its weight of aluminium to forn\ a uniform solid solution 
a. With rather more aluminium a new constituent ft t 


iron, and & correspondingly greater 
increase with larger additions.—T. St. 

Welds ; Ojij- acetylene -. Experi¬ 

ments on their strength. A. Campion 
and W. C. Grey. Times Eng. Suppl., 

July 31, 1914, 81. 

Tensile tests, after various treat¬ 
ments, on welded mild steel bars with 
C about 0’25%, turned so that the 
fracture would take place at the weld, 
showed considerable differences in the 
mean r»*mlts of each treatment and 
in individual bars of each set. The 
weld had an average about four-fifths 
of the strength and one-fifth of the 
ductility of the unwelded steel, and 
its ductility could not be made to 
approach that of the unwelded portion. Repeated 
impact tests made in the Stant-on machine, the bars 
notched in the centre of the welded portion, also gave 
very variable results. Hammering was the most effcctivo 
treatment for increasing tho fatigue-resisting properties 
of the material, but this should be done with the metal 
at a full red heat (800° G.) to remove strains and brittleness 
which might result from hammering the comparatively 
cool metal near the weld. Reheating and annealing alone 
did not increase the fatigue-resistance of tho welded 
j»ortion. Tho form of treatment which gave tho highest 
strength in tension gave the lowest results in impact 
tests. To test the weld with reference to the ovor-heatod 
zone immediately adjacent, another sot of impact testa was 
made on bars notched at the edgo of tho weld. The 
variations in the energy of fracture wore here even greater 
than in tho first set, but reheating to 800° C. very nearly 
restored the material to its original strength. Results 
of repeated-impact tests on plates of different thickness 
showed very clearly that the thicker the plate tho less 
reliable was the weld, and the greater the reduction in 
strength. Autogenous welds must always be regarded 
as somewhat unoertain, there being no means, except 
by destruction tests, of ascertaining whether a weld 
is good or bad; they should therefore be accepted with 
extreme caution, if not entirely prohibited, in cases 
where failure would tend to endanger life or limb. 

-T. St. 



which can also vary somewhat in composition, appears 
stde by side with the a. Next the a disappears and W'ith a 
further rise in tho i>ercentage of aluminium a new con¬ 
stituent p, probably Al 2 Au 6 appears. Tho solid ft may 
bo regarded as a solvent for a and D. When the repre¬ 
sentative point posses by cooling out of the triangle b L c 
(see fig.), a or D crystallises from the previously uniform 
alloy and finally when the Blowly cooled alloy passes 
below 424° 0. tho ft phase breaks up to a “ pearlite ’* 
complex of a and D. If cooled further, alloys with between 
2 and 5% A1 show a remarkable recalesconce not indioafced 
in tho diagram. The a and JD of the eutoctoid apparently 
react forming a new and stablo substanoe which the 
authors believe to be the definite compound Au 4 Al. 

—W. H. P. 

Gun-metal; Mechanical properties of - . Influence of 

temperature. J. C. Longbottom and A. Campion. 
Times Eng. Suppl., July 31, 1914, 81. 

Admiralty gun-metal (Cu 88, Sn 10, Zn 2%) was tested 
mechanically at temperatures up to 750° G. The strength 
and modulus of elasticity remained fairly uniform up to 
about 200° C, and then fell. The ultimate elongation 
reached a maximum at 140° C. and fell to less than 1-5% 
at 350° C. The critical temperatures could not oe 
associated with phase changes of the alloy, and it is con¬ 
sidered that the results furnish strong evidenoe for the 
existence of some form of cement between the crystal 
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boundaries ol the metal, upon which the strength and 
other properties are largely dependent. The amorphous 
cement appears to lose its ductility at a lower temperature 
than that at which it loses its strength.—T. St. 

Solution of metals in acids. A. Thiel. Z. Elektrochcm., 
1914, 20, 460-463. i 

Commenting on the paper of CJontnerszwer and Sachs , 
(this J., 1914, 753), the author points out that tho more 
modern data on the overvoltage of hydrogen at metallic, 
surfaces, do not support the view that it is simply related 1 
to the solution tension of the metal. The use of the term 
“ passivity ” to describe the condition of slowly dissolving j 
line js criticised as the retarding inHuencos at work arc | 
probably mainly due to the state of the surface and to 
variations in the overvoltage, and not to passivity as that 
term is usually understood. It is also argued that tho 
difference of potential of “ local elements ” in an impure 
metal is consequent on and not tho cause of the discharge of 
hydrogen ions. The phenomena of solution will probably 
be most satisfactorily elucidated by a study of the magni¬ 
tude of the surface, of the effect of foreign motais on the 
overvoltage and of capillary data.—W. H. 1’. 

Cathodic spattering [of metals ]. G. W. (.'. Kave. Proc 
Phys. Hoc. London, 1913, 25, Part III. Nat. Phys. 
Lab., Collected Kosearchcs, 1914, 11, 191—190. j 

Cathodic spattering, observed when a current is sent 
through a discharge tube at low pressures, and resulting 
in the deposition of metal on the glass adjacent to the 
cathode, bos proved very useful as a means of preparing 
films and mirrors, es(Socially in the case of metals intractable 
by the usual methods. The spattered metal >s expelled 
from the cathode os minute particles, apparently of the 
same order of magnitude as those present in colloidal 
solutions J they settle only on surfaces positive with 
respect to the cathode and in practice the surface to be 
coated is connected with the anode. Apart from certain 
exceptions the amount of spattering is roughly pro¬ 
portional to the ohemical equivalent of the metal. The 
effect is usually marked with palladium, platinum, gold, 
silver, copper, cadmium, and tin, but is small in the case 
of aluminium and iron in air. With cadmium and zinc 
the effect is greatly increased by use of temperature 
of the cathode. The amount of spattering is roughly 
proportional to the square of the current density and is 
increased by increasing the potential drop at the cathode, 
e.g. bv diminishing the pressure of the gas in the tube. 
Hydrogen, nitrogen and carbon dioxide act unfavourably. 
Merourv vapour, oxygen, and more especially the mon¬ 
atomic'gases, helium, noon, argon, krypton, and xenon 
bring about marked spattering of nearly all metals, 
argon being particularly effective. Tho appearance and 
properties of tho deposit depend upon the nature of the 
gas. The spattering is usually confined mainly to points 
and edges of the cathode, where tho potential gradient 
attains a maximum ; and it is suggested that tho blacken¬ 
ing of X-ray tubes might bo largely prevented by con¬ 
structing the cathode wholly free from sharp edges and the 
antioathode of approximately spherical shape.—-A. S. 

Colloidal gold solutions; Reactions in the preparation oj —- 
ty the formaldehyde method, and the influence of carbonic 
acid on the formation of these solutions. W. v. Naumoif. 
Z. anorg. Chem., 1914, 88 f 38—48. 

The preparation of colloidal gold golut.ons by Zsigmondy’s 
method (this J., 1898, 767) is considered to involve the 
intermediate production of gold hydroxide and potassium 
ourate. Deep red stable solutions wore prepared by direct 
reduction of the lattor compound, the reaction being 


2A u O.K-f 3H.CHO+KjCO,s= 
2Au-f 3HC0 8 K-f KHCUj-f-HjO. 


Carbon dioxide, in sufficient quantity, completely pre¬ 
vented the formation of colloidal solutions, but by boiling 
for 5—10 mins, before reduotion, satisfactory results were 
obtained even cold, in presence of added nuclei (see 
% physik. Chem., 1906, 50, 66; 1909, 60, 129).—F. Sodn. 


French electrochemical and electrometallurgical industries. 

For. Off. Ann. Ser. No. 6324. [T.R.] 

A large company hitherto ongaged in the manufacture of 
paper and sodium at RioupSroux in the valley of the 
Romanche (Isdre). from whose waters it derives its power, 
has given up these branches of industry as the result of 
a law suit, and has embarked instead on tho manufacture 
of ferro-alloys and calcium carbide. The French syndicate 
controlling tho manufacture of the latter product has 
recently made a substantial reduction in its price, with a 
view to combating competition. , 

The company working the Paul Girod patents for the 
manufacture of spocial steels and ferro-alloys at Ugines 
(Savoie) and olsewhere, has lately acquired further works 
and water-power on tho Bon Nant near St. Gervais-les- 
Bains. In future the manufacture of ferro-alloys will be 
confined to the Ugines works of tho company, while that of 
calcium carbide will bo carriod on at their works in Switzer¬ 
land. Licences have boon granted for working the Pa*u 
Girod processes to the Bethlehem steel works of America, 
and the French company is at present engaged in mounting 
extensive plant in the Ansaldo-Armstrong works in Italv 
and the Putiloff workB in Russia. Tho two Paul Girod 
companies—for ferro-alloys and electric steels respectively 
—have lately reorganised their finances by means of a 
drastic reduction of capital. . 

Largo hydro-electric works are about to be erected at 
Laroquebrou (Cantal) for the production of nitrate of soda 
1 in the electric furnaco. The motive power will bo' fur¬ 
nished by means of a dam to be built across the Gere, 
causing a waterfall 488 ft. high. The cost of this enter¬ 
prise is estimated at £800,000. Another works for the 
manufacture of artificial nitratos is in contemplation at 
! Bouvillard, near Aiguebello (Savoie), with powor derived 
from the Arc at La Chambre. The manufacture of 
| electrodes is actively carriod on in tho works of the 
Eloctrode Company situated at Vomssioux on the outskirts 
of Lyons, whose output exceeded 6,000 tons in 191 J. 
Up to tho present time no nitrides have been produced 
by tho 8oci6t6 G6n6ralo des Nitrures at their works at bt. 
Jean do Maurienno. Arrangements arc said to have been 
concluded with a Norwegian eoncom with works at Arendnl 
(25,000 H.P.) for tho production of nitrides on account of 
the French company for importation into France—-this 
move being explained as necessitated by the lack of sum- 
ciont powor in tho St. Jean de Maurienno works. Another 
company is at present engaged in perfecting a rival process, 
tho invention of Coutagno. 

Nickel cooking utensils. Vuk. See XIX n. 

Iodate method for determination of copper. Brostrom. See 
XXIII. 

1 

i Sensitiveness of some reagents for lead. Eegriwe. See 
XXIII. 

Radium ; Technology of the extraction and utilisation of • 

' Bternlicht. See VII. 

Detection of antimony in qualitative inorganic analysis. 
Petersen. See XXIII. 

Report of Rational Physical Laboratory. [Resistivity of 
steel conductor rails.] See XXIII 

Patents. 

Pig iron: Manufacture of -. C. A. Keller, Parir. 

Eng. Pat. 22,692, Oot. 8, 1913. 

Scrap iron or steel is melted in an are olectrio furnace 
with suitable slags, and the desired amount ol carbon 
added. Other elements may be added in the form of 
ferro-alloys, or as oxides with the carbon necessary lor 
their reduotioa Dephosphorisation and desulphuraation 
are effeoted with an oxidising basic calcium.slag and when 
dephosphorisation is complete, finely divided coal is 
introduced into the body of the metal, conveniently 
through a hollow electrode, and the metal is then trana- 
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ferred to & second elect! io furnace where it le desulphurised 
by a non-oxidising calcium slag. Alternatively, the 
carbon for carburising the metal may be plaoed at the 
bottom of the second furnace. To obtain a metal with 
low silicon and high carbon content a slag containing a 
minimum amount of silica or other easily reducible oxide 
is employed in the smallest amount required for purifica¬ 
tion.—T. St. 


Electrodes for electrical smelling furnaces ; Cooling lower 

-. F. Krupp A.-G., Essen, Germany. Eng. Pat. 

6731, March 17, 1914. Under Int. Conv., Dec. 13,1913. 
The rod-shaped electrode, D, is provided with a part, <Z 5 » 
which is joined to the conductor. F, carrying the ourrent, 
and this part, d 5 , lies between the head-piece, d 9 , of the 


Steel; Apparatus for manufacturing -. G. H. Benjamin, ! 

New York. U.S. Pat. 1,102,382, July 7, 1914 ; date 
of appl., Nov. 7, 1913. I 

The plant consists of a mixer, movable tilting hearths 
running on two circular trackways which intersect, and 
a ladle for the refined metal. Hoods, movable vertically, 
occupy fixed positions on the trackways for uso with the 
hearths. Some of the hearths are heated by gas, the 1 
others electrically.—T. St. 

Ore separating and the like; Process and apparatus for \ 

hydraulic jigging, -. K. Kloinberg, Libusehin, ■ 

Austria. Eng. Pat. 13,191, June 6, 1913. 

The pressure of the air contained above the water is 
regulated in chambers distributed over the jig sieve, the i 
regulation of the compression corresponding to the up lift 
being effectod independently of the rarefaction duo to the j 
■descent of the water.—W. R. S. 


Ores; Concentration of -. Minerals Separation Ltd. 

London. From T. M. Owen, Broken Hill, N.8.W- 
Eng. Pat. 16,141, July 12, 1913. 

"Complex sulphide (galena and blende) slimes are first 
agitated with a limited amount of air and a minute 
quantity of eucalyptus oil (I oz. per ton of ore) at the 
ordinary temperature without the addition of acid. The 
greater proportion of the galena having been thus removed 
in the froth, the pulp is treated with a further addition of 
■oil and inoreasod air supply, and, if desired, with acid, to 
recover the blende. A preliminary flotation separation 
may be made without the addition of a frothing agent 
but with tho use of an acidulated solution.—T. St. 

Ores ; Concentration of -. Minerals Separation, Ltd., 

and H. H. (Irecnway, London. Partly from H. Lavers, 
Broken Hill, N.S.W.. and A. H. P. Lowry. Prahran, 
Victoria, Australia. Eng. Pat. 16,302, July 15, 1913. 
Sodium carbonate (1%) is added to the warm sodium 
bichromate solution mixed with eucalyptus oil (see Fr. 
Pat. 458,051 of 1913: this J., 1913, 1018) to separate 
certain sulphides such as galena and zinc blende by 
flotation.—W. R. 8. 

Ores; Apparatus for recovering valuable constituents from 

-. F. H. Prentiss, Assignor to L. B. Prentiss, San 

Francisco, Cal., and R. C. I^ane, Berkeley, Cal. U.S. 
Pat. 1,104,132, July 21, 1914; date of appl., Jan. 17, 
1910. 

Within and permanently secured to a rotating vessel is 
a screen having the shape of an inverted cone. A layer 
of the ore rests upon the screen, forming a jig-bed, and 
the gangue is washed out by a pulsating stream of water 
forced into tho annular space between the screen and the 
outer vessel, the valuable particles of high specific gravity 
being forced through the screen by centrifugal force.—A. S. 

Melting furnaces. I. Hall, Birmingham. Eng. Pat. 5664, 
March 6, 1914. 

The bottom of the melting-pot is fitted with a valve 
which can be worked by means of a lever pivoted outside 
the cover through which the valve spindle passes in an 
air-tight manner. The pouring-spout has * gate for 
checking the flow when charging moulds. A perforated 
shield surrounds the valve within the melting-pot to 
prevent dross from flowing out.—W. R. 8. 



electrode and a cooling j>ot, D 1 . The lower end of the 
electrode, which is provided with helical ribs, is surrounded 
by the pot, l) 1 , with a slight amount of clearance, and 
water is circulated between the ribs, as indicated by the 
arrows, x, x l . —B. N. 

Electric fusion [of ores]; Process and apparatus for --—. 

A. Grahowsky. Fr. Pat. 466,828, March 13, 19Io. 
The ore is melted in an inclined channel movable longi- 
tudinally between two electrodes arranged one behind 
the other, or the channel may be fixed and the electrodes 
displaced, or both may be made movable, the relative 
movement being in harmony with tho rate of melting. 
The charging arrangement, near to tho higher electrode, 
is displaced at the same time as the electrodes, thus 
automatically feeding the chamber with fresh charger, 
according to the rate of fusion. The ohannel 1 * formed 
of aeveral motions, supported on insulated carriage* which 
descend on inclined rails as required.—B. N. 

Metal foil; Manufacture of coloured bronze, and. 
Genthiner Cartonpapierfabrik, Goa. m. b. Berlin. 
Eng. Pat. 9384, April 15, 1914. Under Int. Conv., 
Dec. 23. 1913. 

A LAV kb of colour or bronze is appiiod to a carrier or backing 
of fibrous material such as thin paper, which is subsequently 
destroyed by treatment with hot 10% sulphuric arid 
and heating, e.g. by passing over a heatod oylmdaror heated 
plates. Or, the paper may bo saturated with the dilate 
arid, the bronze or odour applied, and the paper then 
destroyed by heating.—W. R. 8. 

Metal alloy. S. Wein, Now York, Assignor to J. A. 
Htrauss, trustee. U.S. Pat. 1.102,818, July 7, 1914 i 
date of appl.. Oot. 6.1913. 

An alloy consisting of A150 to 85, Te {to 1%. and Zn the 
remainder.—T. 8t. 

Aluminium alloy. W. A. McAdams, Bay Shore, N-Y- 
U S Pat. 1,104,389, July 21, 1914; date of appl., 
Oot.' 18, 1913. 

As alloy of tin, silver, cadmium and alominnnn.— A. 8. 
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Ores ; Apparatus for roasting and sintering -. A. S* 

Dwight, Now York, Assignor to Dwight and Lloyd 
Metallurgical Co. U.8. Pat. 1,102,982, July 7, 1914; 
date of appl., Feb. 2, 1910. 

A shallow vessel, divided into two parts by a perforated 
false bottom, is supported on trunnions, one of which is 
hollow, and opens into the vessel below the false bottom. 
Ore containing a combustible is placed on the latter in 
relatively thin layers and is kept in position by a grid 
placed on top. Air or other supporter of combustion is 
passed through the hollow trunnion and the lower com-^ 
partraent and upwards through the ore.—T. St. 

Ore-dust; Process for preparing - for smelting. W. 

Cooper, Denver, Colo. 11.8. Pat. 1,103,400, July 14, 
1914 ; date of appl., April 20, 1914. 

Ore-dust is saturated with a solution of a calcareous 
binder, the mass allowed to harden, and then blasted into 
lumps by means of explosives.—T. St. 

Pyrite; Process of recovering sulphur in elementary form 

from -. G. Uigg, Palmerton, Pa., Assignor to New 

Jersey Zinc Co., New York. 11.8. Pat. 1,103,081, 
July 14, 1914 ; date of appl., Mar. 27, 1911. 

Pyrtte is heated at a temperature below its melting point, 
e.g., at 000°—800" C., in the absence of air, whereby a 
portion of its sulphur is expelled and magnetic Bulphido 
(pyrrhotite) is formed.—A. 8. 

Zinc blende ; Process of preparing pyritiferous - for 

magnetic serration. G. Rigg, Palmerton, Pa., Assignor 
to Now Jersey Zinc Co., New York. U.S. Pat. 1,103,082, 
July 14, 1914 ; date of appl., Mar. 27, 1911. 

The ore is heated, in absence of air, at a temperature 
below the fusing point of pyrite and the dissociation point 
of zinc blende, in order to oonvort the pyrite into pyrrhotite 
(see preceding abstract).—A. 8. 

Zinc; Muffle furnace, for the. production of -. H. 

Koppers, Essen-Ruhr, and N. I^ngersdorf, Bunzlau, 
Germany. Eng. Pat. 0349, March 12. 1914. 

The furnace is made up of independent units each com¬ 
prising a group of muffles and separate regenerators. 
The latter may be plaood above or below the muffles but 
in both cases receptacles with inclined bases are provided 
to receive any slag escaping from the muffles, and so 
prevent it from reaching the regenerators. The burning 
gases in both cases pass over the receptacles so that the 
slag is kept fluid and can be run off when desired. Ash 
pockets are provided in front of the muffles, the ash 
passing down conduits into a discharge channel which is 
filled with water to cool the ash and prevent the develop¬ 
ment of dust.—T. St. 


Condenser for zinc mjnurs. M. Appel, Johnstown, Pa. 
U.S. Pat. 1,103,123, July 14, 1914; date of appl., 
Sept. 25, 1913. 

The condenser consists of an outer metallic casing with an 
inner refractory lining. Tho zinc enters at the bottom 
and passes around vertical cooling tubes, arranged in rows, 
those of each row being spaced apart, and those of adjacent 
rows being in staggered relation, the corners of the tubes 
of one row abutting the corners of the tube* in adjacent 
rowB. A gaseous cooling medium is forced downwards 
through the tubes.—T. St. 

Smelter-fumes; Process of rendering - useful and 

recovery of their values. C. S. Vadner, Salt Lake City, 
Utah. U.S. Pat. 1,103,165, July 14, 1914; date of 
appl., March 8,1913. 

The fumes are mechanically purified, thon mixed with 
hydrooarbon gases which have been passed through & 
column of red-hot coke, and the mixture heated to a high 
temperature in a gas-converting chamber. The products 
are oooled to remove moisture and part of the impurities, 


and then passed through scrubbers of lime rock and ferric* 
oxide into receptacles for use for power and fuel purposes, 

—T. St. 

[Tungsten] Sintering and stretching process; Combined 

--. K. R. R. Seifert, Charlottenburg, Germany. 

U.S. Pat. 1,103,382, July 14, 1914; date of appl.,. 
April 21, 1913. 

Wolfram (tungsten) or other metalB and their alloys 
are heated electrically in a reducing atmosphero to sintering 
point, and simultaneously stretched by being passed 
through a suitable water-cooled die. —T. St. 

Copper matte; Beseetnerising -. J. B. Hcrrcsh ff,. 

i ‘un., Assignor to Nichols Copper Co., New York. U.S. 
’at. 1,103,925, July 14, 1914 ; date of appl., Aug. 12, 
1912. 

Copper silicate is charged on to tho molten mass in a 
converter and forms a thick viscous masB, without being 
affected chemically. The charge is thon run off, and matte 
introduced upon the heated silicate, which forms the flux 
for the new charge.—T St. 

Gold ; Process for saving - from sand. G. H. Hamilton, 

Oregon City, Orog. U.S. Pat. 1,104,112, July 21, 1914 ; 
date of appl., Oct. 18, 1912. 

The thoroughly dried sand is passed through a fine-mesh 
screen and then through a device which iB agitated so 
as to force the finest powdered gold through fine bolting 
cloth.—A. S. 

Ores; Means for and process of treating -. F. P. 

Arnold, Carbondale, Pa., and G. F. Wcdeman, Washing¬ 
ton, D.C. U.S. Pals. 1,104,239 and 1,104,287. .July 21, 
1914 ; dales of appl., May 23 and Feb. 12, 1914. 

(1.) A receptacle is mounted on hollow trunnions so- 
that it can l>e revolved. The trunnions have detachable 
covers and means are provided for closing their inner 
ends. The ore is fed into the receptacle from a hopper 
which can be moved longitudinally into and out of ono- 
of the trunnions and means arc provided for supplying 
neutralising agents to the on*. Through the other trun¬ 
nion passes a pij>e for supplying a highly heated gas to 
the receptacle and fitted with a connection for with¬ 
drawing the react ion-gases charged with “ values.” (2.) 
Live steam is expanded, the condensed water drawn off, 
and the dry steam superheated and passed through a 
charge of comminuted ore impregnated with a neutralising 
agent composed of sodium bicarbonate, caustic potash, 
and sodium chloride, the ore being heated and agitated, 
and the effluent gases srre.sted and condensed.—A. S. 

Metallurgical method [for litaniferous iron ore], A. J. 
Rossi, Niagara Falls, N.Y., Assignor to The Titanium, 
Alloy Manufacturing To., New York. U.S. Pat. 
1,104,317, July 21, 1914; date of appl., April 10, 1914. 
Iron ore containing not less than 3% of titanic oxide in 
smelted below 1700° C. with carbon and with mangani- 
ferous iron ore containing a quantity of manganese oxide 
amounting to not Icbb than 10% of the titanic oxide.—A. S» 

Electrolyte for use in electro metallurgical processes. N. H. M. 
Dekker. Fiist Addition, dated Maroh 3, 1913, to Fr. 
Pat, 457,816, July 22, 1912 (this J., 1913, 602). 

Two mols. of an alkali or alkalino-oarth sulphate to one 
of zinc sulphate arc employed in the electrolyte, the- 
additional molecule of the alkali or alkaline-earth o:m- 
pound forming sulphuric acid and oxygen in the anodo 
compartment and alkali or alkaline-earth hydroxide in 
the cathode compartment. Thtf hydroxide reacts with the. 
metallic sulphate, precipitating zinc hydroxide and re¬ 
forming tho alkali or alkaline-earth sulphate.—B. N. 

Copper, lead , arid zinc; Separation of - from sulphide 

or oxide ores or metallurgical products. W. fiorohers and 
W. Menzel. Ger. Pat. 275,904, July 29, 1913, 

Sulphide ores containing copper, lead, and xino are- 
roasted to produce oxides, which are smelted in the- 
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electric furnaoe with the requisite addition of oarbonaoeous 
matter; the volatilised zinc and lead are collected in a 
solution of sulphuric acid, or a mixture of sulphuric and 
sulphurous acids such as is obtained by passing the gases 
from the roosting furnaoe into water. The zinc dissolves 
whilst the lead is found in the residue. Oxide ores are 
mixed with sulphide ores and then roasted as described 
above.—-T. F. B. 

Steel; Process and apparatus for the manufacture of -. 

N. E. Macoallum, Phoenixville, Assignor to F. I*. Norris, 
Phcenixville, and The Phoenix Iron Co., Philadelphia. 
Reissue No. 13,782, July 28,1914, of U.S. Pat. 1,057,564, 
April 1, 1913. Date of appl., May 26, 1914. 

See this J., 1913, 492.—T. F. B. 

Iron ores; Briquetting -. W. Mathesius, Charlotten- 

burg, Germany. U.S. Pat. 1,104,124, July 21, 1914. 
Date of appl., July 22, 1913. 

See Fr. Pat. 460,954 of 1913 ; this J., 1914, 85.—T. F. B. 

Rare metals such as thallium and. ra/lioactivc metals from 

lead ore.s ; Means for the. extraction of - and production 

of a white pigment. E. C. H. Marks, London. From 
Deutsche Felsen Oil Ges. Franzen und Co., Berlin. 
Eng. Pat, 16,892, July 23, 1913. 

See Ger. Pat. 264,526 of 1912 ; this J., 1013,1078—T. F. B. 

Chloridizing ores and residues ; Process of -. A. D. 

Ledoux, New York. Eng. Pat. 17,411, July 29, 1913. 
Under Int. Conv., Aug. 13, 1912. 

See Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.—T. F B. 

Furnaces; Electric -. W. N. (’rafts, Oberlin, Ohio, 

U.S. A. Eng. Pat. 18,072, Aug. 8, 1913. 

See U.S. Pat. 1,069,923 of 1913; this.1., 1913,915.—T.F.B. 

Furnace; Electric -. E Stossano, Turin, 1 taly. 

U.S. Pat. 1,105,859, Aug. 4, 1914. Date of appl., 
Oct. 15, 1913. 

See Eng. Pat. 22,723 of 1913 ; this J., 1914, 89.—T. F. B. 

Furnace ; Electric -. N. Tostrup, London, and T. 

Rigby, Dumfries, Assignors to Wetearbonizing, Ltd.. 
London. U.S. Pat. 1,106,166, Aug. 4, 1914. Date of 
appl., Dec. 6, 1911. 

See Eng. Pat. 19,923 of 1911; this J., 1913, 93.—T. F. B. 

Chromium and high percentage alloys thereof; Manufacture 

of -. C. A. Keller, Paris. Eng. Pat. 23,566, Oct. 17, 

1913. Under Int. Conv., Oct. 21, 1912 
See Fr. Pat. 461,098 of 1912 ; this J., 1914, 204.—T. F. B 

Metal-pickling process. T. R. Davidson, Westmount, 
Canaria. U.S. Pat. 1,104,107, July 21, 1914. Date of 
appl., July 11, 1913. 

See Eng. Pat. 16,554 of 1913 ; this J., 1914, 355.—T. F. B. 

Roasting-furnace. K. J. Beskow and A. Ramin, Helsing- 
borg, Sweden. U.S. Pat. 1,104,288, July 21, 1914. 
Date of appl., Aug. 18, 1910. 

See Eng. Pat. 12,214 of 1911; this J., 1911, H57.—T. F. B. 

Open-hearth furnace ; Regenerative. -. T. B. Rogerson, 

ToUcross, Glasgow. U.S. Pat. 1,104,448, July 21, 1914. 
Date of appl., Feb. 24, 1914. 

See Eng. Pat. 10,853 of 1913 ; this J., 1913,1116.—T. F. B. 

Magnetic separator. H. J. H. Nathorst, Malmberget, 
Sweden. U.S. Pat. 1,105,293, July 28, 1914. 

See Eng. Pat 8485 of 1913 ; this J., 1913, 1116.—T. F. B. 

Rust-pro $ng products. Ger. Pat. 276,122. See XIII* 


XL—ELECTRO-CHEMISTRY, 

Electrochemical reactions in which the current passes to the 
electrolyte through a gas space. Haber. Chem.-Zoit., 
1914, 38, 695. 

To determine whether the existence of an oxidising or 
reducing phase, consisting of the charged ions and the 
material of the electrode, is essential for the oxidation or 
reduction of depolarisers, a current was passed through 
dilute sulphuric acid between an ordinary electrode and a 
cathode arranged in an evacuated ga9 space. The gases in 
the cathode space were analysed and found to contain 
more hydrogen than would be expected from Faraday's 
law. The oxidation products, jwraulphuric acid and Caro’s 
acid, wore found in the electrolyte The effects of concen¬ 
tration, temperature, duration of experiment, and strength 
of current wore studied.—A. T. L. 

Resistivities of glass and fused silica at high tempeia’vres. 
Campbell. See VIII. 

Reitort of National Physical laboratory. [Standard cells.] 
'Sec XXIII. 


Patents. 

A nodes oj massive manganese peroxide; Manufacture of 

-. Siemens und Halske A.-G. and M. Huth, Berlin. 

Eng. Pat. 27,365, Nov. 27, 1913. Addition to Eng. Pat. 
605 of Jan. 9, 1909 (this J., 1909, 1145). 

The docompodtion of the manganese nitrate is carried on 
in the mould in several phases, and further quantities of 
manganese nitrate are added continuously during the 
heating operation.—B. N. 

Cells; Galvanic -. 10. Aohonhach, Hamburg, Ger¬ 

many. Eng. Pat. 10,616, April 29, 1914. 
Magnesia or lime ih added to an alkaline eleotrolyto, 
and heated to about 100° C. for use in a dry coll.—B. N. 


Positive electrodes of alkaline accumulators ; Preparation 

of a mass for the -. Svonska Aekumulator Aktie- 

bolagel Jungnor. Fr. Pat. 467,311, Jan. 14, 1914. 
Under Int. Conv., Jan. 16, 1913. 

The mass is formed of higher oxygen compounds of nickel, 
which are reduced to a lower state of oxidation, before the 
formation of the accumulator, by the aid of a reducing 
liquid or gas. Finely divided zinc or aluminium may be 
mixed with the active material, so that hydrogen is formed 
by contact with the alkali of the aooumulator or with a 
neutral liquid ; or sugar may be mixed with the mass, so 
that on immersion in water the sugar is dissolved, thus 
effecting the desired reduction.—B. N. 

Removal of water [by elecho-o imo is] from organic and 
inorganic substances. Ges. fur Eloktro-Osmose m. b. H.> 
Frankfort-on-Maine, Germany. Eng. Pat. 6993, March 
19, 1914. Under Int. Conv., June 2, 1913. 

The substanco is sub-divided as finoly as possible in the 
presence of an electrolyte before treatment, the operation 
being carried so far and the quantity of added electrolyte 
such that the degree of dispersion (fineness of subdivision) 
of tho solid approaches the maximum value as nearly as 
possible.—B. N. 

Organic or inorganic subsUinc.es; Removal of water [by 

electro-osmosis] from -. Gee. fiir Elektro-Osmose 

ra. b. H., Frankfort-on-Maine, Germany. Eng. Pat. 
6995, March 19, 1914. Under Int. Conv., July Zl, 1913. 
Addition to Eng, Pat. 6993 of 1914 (see preooding ab¬ 
stract). 

A colloid body, in addition to the electrolyte, is added to 
the material under treatment.—B. N. 
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Cl. XU.-FATS; OILS; WAXES. 


[Sept, lfi, 1914. 


Furnaces; Admission of gas into electric arc -. Elec¬ 

trodes for electric arc furnaces. Norsk Hydro-Elektrisk 
Kvselstofaktiesolskab. Fr. Fats. 406,961 and 400,902, 
Jan. 3, 1914. Under Int. Conv.. .Tan. 17, 1913. 

(1) The air, or other gas. is supplied through the walla 
of the furnace into the arc. spretd into a disc-like form, 
by means of channels arranged in the forms of frustums 
of ooncs, the latter having a common base in the plane 
of the disc flame. The channels, which communicate 
in groups with annular distributing chambers, are 
narrowed towards the interior of the flame chamber, and^ 
their position is such that a movement of rotation may be 
given to the currents of air in a direction opposite to that 
of the flame : the external annular chambers may serve 
to feed the flame chamber with cooler"gas. (2) Cross-bars, 
with arrangements for cooling, are adapted to the electrodes 
to prevent vibration, and both the electrodes and cross¬ 
bars arc adjustable, the former longitudinally and the 
latter with respect to the walls of the furnace.—B. N. 


Shea butter and mowrah fat; Unsaponifiable matter of -. 

P. Berg and J. Angerhausen. Z. Untersuch. Nalir. 
Genussra., 1914, 28 , 73—79. 


Three samples of shea butter contained 6-3 to 6 86% 
unsaponifiable matter, of which 0-95 to 2-55% was insoluble 
in alcohol. The phytosterol (0-09 to 0*12%) melted at 
152°—153° C. Mowrah fat (2 samples) contained 1-7 
and 2*2% unBaponifiablc matter, with 0-31 and 0-27% 
insoluble in alcohol, and 0-0-4 and 0-05% phytosterol 
(m. pt. 155° C.). After separation of phytosterol the 
unsaponifiable matter of shea butter had a specific rotation 
of •+ 38-5 to 39-5 and iodine value 06-0, the corresponding 
values of mowrah fat unsaponifiable matter being +33-0 
to 35-5 and iodine value 68*0. The greater dextro¬ 
rotation of this part of tho unsaponifiable matter was the 
only material analytical difference between tho two fats. 
The presence of 10% of the dextro-rotatory portion of tho 
unsaponifiable matter of shea butter had a pronounced 
effect upon the refraction at 40° U., specific rotation, and 
saponification value of the fat and fatty acids.—(’. A. M. 


Metallic sulphides; Electro-technical application of the 

electrical properties of -, particularly for the construction 

of resistances. G. Mascarini. Fr. Pat. 467,167, Jan. 9. 
1914. Under Int. Conv., Jan. 11, and Nov. 5, 1913. 
Metallic sulphides, such as iron sulphide, are used "for 
the construction of resistances employed for the automatic 
starting of fcriphase motors with rotary coils, and for short- 
circuiting the rotor as soon as tho speed of the object is 
attained.—B. N. 

Furnace; Electric -. A. Scott-Hansen, Assignor to 

Norsk Hydro-Elektrisk Kvaelstofakticselskab. Chris¬ 
tiania. U.S. Pat. 1,090,321, May 12, 1914. Date of 
appl., Jan. 0, 1914. 

See Fr. Pat. 406,961 of 1913; preceding.—T. F. B. 

Ozone-producer. H. A. Thomson, Assignor to Scientific 
Treatments, Ltd., Glasgow. U.S. Pat. 1,105,717, 
Aug. 4, 1914. Date of appl., Aug. 5, 1912. 

See Eng. Pat. 18,626 of 1911; this J., 1912, 252.—T. F. B. 


Oils; Hardening [hydrogenation] of -. Hiipke. Chem.- 

Zcit., 1914, 38, 392. 

The largest German factories engaged in hydrogenating 
oils arc the Brcnicn-Bosigheimer Oelfabriken, where 
only edible fats are hardened to produce “ Brcbesol," 
and tho Germania Oil Works at Emmerich, which produce 
only technical products (talgol and candelite) from whale 
and fish oils. Tho hydrogen used in the Bremen Works 
is obtained from water-gas by tho iron-contact process 
of Messerschmitt at a cost of ubout 4 pfg. per cb. in. 
(about Is. l^d. per 1000 cb. ft-.). According to the 
Customs returns the imports of crude oils, etc., into 
Bremen in 1913 were:—Copra, 37,581 ; palm and palm 
kernel oils, 34,271; arachis nuts, 28,024 ; ootton seed, 
82,795 ; and sesame seeds, 28,735 ; total, 212,000 metric 
tons, the value of which was estimated at M. 50,000,000 
(nearly £2,500,000). Hitherto soya bean oil has not. been 
imported, although particularly suitable for hardened 
edible fats.—C. A. M. 


Electrode masses in alkaline accumulators, composed of 
oxygen compounds of nickel; Process for regenerating 

the. positive -. Svonska Ackumulator Aktiebolaget 

Jungner. Fr. Pat. 460,543, Dec. 24, 1913. Under Int. 
Conv., Jan. 16, 1913. 

See Eng. Pat. 72 of 1914; this J., 1914, 796.—T. F. B. 

Electrolytic and electrochemical jnocess for de-gumming 
textile plants. Fr. Pat. 466,555. See V. 


XIL—FATS; OILS; WAXES. 

Fats; Determination of the iodine value of -. S. 

Weiser and H. G. Donath. Z. Untersuch. Nahr. 
Genussm., 1914, 28 , 65-73. 

The iodiuo values of eruoic, elaidic, oleic, ricinoleic and 
undecylic acids as determined by the methods of Hiibl, 
Waller, Wijs and Winkler were practically concordant. 
With linolic acid only the iodine value obtained by 
Winkler’B method agreed with theory, the other methotk 
giving too high results. The iodine values of crotonic, 
tiglic and cinnamic acids could not be determined by the 
methods of Hiibl, Waller and Wijs, whereas nearly 
theoretical results were given by Winkler’s method. 
(Pliarfhaoop. Hungarica, 1909, XI.). From 0-1 to 0-5 giro, 
of the fat is dissolved in 10 c.o. of oarbon tetrachloride, 
and 50 c.c. of Winkler’s solution (N /10 potassium bromate 
solution containing 1 to 1-5 grm. of potassium bromide 
and 10 c.c. of 10% hydrochloric acid) are added. After 
30 mins, to 2 hours (according to the iodine value) 10 c.c. 
of 10% potassium iodide solution are added, and the 
liberated iodine titrated with thiosulphate solution (see 
also this J., 1914, 051).—C. A. M. 


Lubricating oils; Machine for testing - at any tem¬ 

perature. and in connection with surfaces of different 
metals. P. M. E. Schmitz. Z. angew. Chem., 1914, 
27, 408. 

The friction coefficient, consumption of oil, heat pro¬ 
duced, etc., may bo rapidly determined at 20° to 300° C. 
and at pressures of 0 to 200 kilos, per sq. cm. by the 
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electric furnaoe with the requisite addition of oarbonaoeous 
matter; the volatilised zinc and lead are collected in a 
solution of sulphuric acid, or a mixture of sulphuric and 
sulphurous acids such as is obtained by passing the gases 
from the roosting furnaoe into water. The zinc dissolves 
whilst the lead is found in the residue. Oxide ores are 
mixed with sulphide ores and then roasted as described 
above.—-T. F. B. 

Steel; Process and apparatus for the manufacture of -. 

N. E. Macoallum, Phoenixville, Assignor to F. I*. Norris, 
Phcenixville, and The Phoenix Iron Co., Philadelphia. 
Reissue No. 13,782, July 28,1914, of U.S. Pat. 1,057,564, 
April 1, 1913. Date of appl., May 26, 1914. 

See this J., 1913, 492.—T. F. B. 

Iron ores; Briquetting -. W. Mathesius, Charlotten- 

burg, Germany. U.S. Pat. 1,104,124, July 21, 1914. 
Date of appl., July 22, 1913. 

See Fr. Pat. 460,954 of 1913 ; this J., 1914, 85.—T. F. B. 

Rare metals such as thallium and. ra/lioactivc metals from 

lead ore.s ; Means for the. extraction of - and production 

of a white pigment. E. C. H. Marks, London. From 
Deutsche Felsen Oil Ges. Franzen und Co., Berlin. 
Eng. Pat, 16,892, July 23, 1913. 

See Ger. Pat. 264,526 of 1912 ; this J., 1013,1078—T. F. B. 

Chloridizing ores and residues ; Process of -. A. D. 

Ledoux, New York. Eng. Pat. 17,411, July 29, 1913. 
Under Int. Conv., Aug. 13, 1912. 

See Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.—T. F B. 

Furnaces; Electric -. W. N. (’rafts, Oberlin, Ohio, 

U.S. A. Eng. Pat. 18,072, Aug. 8, 1913. 

See U.S. Pat. 1,069,923 of 1913; this.1., 1913,915.—T.F.B. 

Furnace; Electric -. E Stossano, Turin, 1 taly. 

U.S. Pat. 1,105,859, Aug. 4, 1914. Date of appl., 
Oct. 15, 1913. 

See Eng. Pat. 22,723 of 1913 ; this J., 1914, 89.—T. F. B. 

Furnace ; Electric -. N. Tostrup, London, and T. 

Rigby, Dumfries, Assignors to Wetearbonizing, Ltd.. 
London. U.S. Pat. 1,106,166, Aug. 4, 1914. Date of 
appl., Dec. 6, 1911. 

See Eng. Pat. 19,923 of 1911; this J., 1913, 93.—T. F. B. 

Chromium and high percentage alloys thereof; Manufacture 

of -. C. A. Keller, Paris. Eng. Pat. 23,566, Oct. 17, 

1913. Under Int. Conv., Oct. 21, 1912 
See Fr. Pat. 461,098 of 1912 ; this J., 1914, 204.—T. F. B 

Metal-pickling process. T. R. Davidson, Westmount, 
Canaria. U.S. Pat. 1,104,107, July 21, 1914. Date of 
appl., July 11, 1913. 

See Eng. Pat. 16,554 of 1913 ; this J., 1914, 355.—T. F. B. 

Roasting-furnace. K. J. Beskow and A. Ramin, Helsing- 
borg, Sweden. U.S. Pat. 1,104,288, July 21, 1914. 
Date of appl., Aug. 18, 1910. 

See Eng. Pat. 12,214 of 1911; this J., 1911, H57.—T. F. B. 

Open-hearth furnace ; Regenerative. -. T. B. Rogerson, 

ToUcross, Glasgow. U.S. Pat. 1,104,448, July 21, 1914. 
Date of appl., Feb. 24, 1914. 

See Eng. Pat. 10,853 of 1913 ; this J., 1913,1116.—T. F. B. 

Magnetic separator. H. J. H. Nathorst, Malmberget, 
Sweden. U.S. Pat. 1,105,293, July 28, 1914. 

See Eng. Pat 8485 of 1913 ; this J., 1913, 1116.—T. F. B. 

Rust-pro $ng products. Ger. Pat. 276,122. See XIII* 


XL—ELECTRO-CHEMISTRY, 

Electrochemical reactions in which the current passes to the 
electrolyte through a gas space. Haber. Chem.-Zoit., 
1914, 38, 695. 

To determine whether the existence of an oxidising or 
reducing phase, consisting of the charged ions and the 
material of the electrode, is essential for the oxidation or 
reduction of depolarisers, a current was passed through 
dilute sulphuric acid between an ordinary electrode and a 
cathode arranged in an evacuated ga9 space. The gases in 
the cathode space were analysed and found to contain 
more hydrogen than would be expected from Faraday's 
law. The oxidation products, jwraulphuric acid and Caro’s 
acid, wore found in the electrolyte The effects of concen¬ 
tration, temperature, duration of experiment, and strength 
of current wore studied.—A. T. L. 

Resistivities of glass and fused silica at high tempeia’vres. 
Campbell. See VIII. 

Reitort of National Physical laboratory. [Standard cells.] 
'Sec XXIII. 


Patents. 

A nodes oj massive manganese peroxide; Manufacture of 

-. Siemens und Halske A.-G. and M. Huth, Berlin. 

Eng. Pat. 27,365, Nov. 27, 1913. Addition to Eng. Pat. 
605 of Jan. 9, 1909 (this J., 1909, 1145). 

The docompodtion of the manganese nitrate is carried on 
in the mould in several phases, and further quantities of 
manganese nitrate are added continuously during the 
heating operation.—B. N. 

Cells; Galvanic -. 10. Aohonhach, Hamburg, Ger¬ 

many. Eng. Pat. 10,616, April 29, 1914. 
Magnesia or lime ih added to an alkaline eleotrolyto, 
and heated to about 100° C. for use in a dry coll.—B. N. 


Positive electrodes of alkaline accumulators ; Preparation 

of a mass for the -. Svonska Aekumulator Aktie- 

bolagel Jungnor. Fr. Pat. 467,311, Jan. 14, 1914. 
Under Int. Conv., Jan. 16, 1913. 

The mass is formed of higher oxygen compounds of nickel, 
which are reduced to a lower state of oxidation, before the 
formation of the accumulator, by the aid of a reducing 
liquid or gas. Finely divided zinc or aluminium may be 
mixed with the active material, so that hydrogen is formed 
by contact with the alkali of the aooumulator or with a 
neutral liquid ; or sugar may be mixed with the mass, so 
that on immersion in water the sugar is dissolved, thus 
effecting the desired reduction.—B. N. 

Removal of water [by elecho-o imo is] from organic and 
inorganic substances. Ges. fur Eloktro-Osmose m. b. H.> 
Frankfort-on-Maine, Germany. Eng. Pat. 6993, March 
19, 1914. Under Int. Conv., June 2, 1913. 

The substanco is sub-divided as finoly as possible in the 
presence of an electrolyte before treatment, the operation 
being carried so far and the quantity of added electrolyte 
such that the degree of dispersion (fineness of subdivision) 
of tho solid approaches the maximum value as nearly as 
possible.—B. N. 

Organic or inorganic subsUinc.es; Removal of water [by 

electro-osmosis] from -. Gee. fiir Elektro-Osmose 

ra. b. H., Frankfort-on-Maine, Germany. Eng. Pat. 
6995, March 19, 1914. Under Int. Conv., July Zl, 1913. 
Addition to Eng, Pat. 6993 of 1914 (see preooding ab¬ 
stract). 

A colloid body, in addition to the electrolyte, is added to 
the material under treatment.—B. N. 
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Cl. XU.-FATS; OILS; WAXES. 


[Sept, lfi, 1914. 


Furnaces; Admission of gas into electric arc -. Elec¬ 

trodes for electric arc furnaces. Norsk Hydro-Elektrisk 
Kvselstofaktiesolskab. Fr. Fats. 406,961 and 400,902, 
Jan. 3, 1914. Under Int. Conv.. .Tan. 17, 1913. 

(1) The air, or other gas. is supplied through the walla 
of the furnace into the arc. spretd into a disc-like form, 
by means of channels arranged in the forms of frustums 
of ooncs, the latter having a common base in the plane 
of the disc flame. The channels, which communicate 
in groups with annular distributing chambers, are 
narrowed towards the interior of the flame chamber, and^ 
their position is such that a movement of rotation may be 
given to the currents of air in a direction opposite to that 
of the flame : the external annular chambers may serve 
to feed the flame chamber with cooler"gas. (2) Cross-bars, 
with arrangements for cooling, are adapted to the electrodes 
to prevent vibration, and both the electrodes and cross¬ 
bars arc adjustable, the former longitudinally and the 
latter with respect to the walls of the furnace.—B. N. 


Shea butter and mowrah fat; Unsaponifiable matter of -. 

P. Berg and J. Angerhausen. Z. Untersuch. Nalir. 
Genussra., 1914, 28 , 73—79. 


Three samples of shea butter contained 6-3 to 6 86% 
unsaponifiable matter, of which 0-95 to 2-55% was insoluble 
in alcohol. The phytosterol (0-09 to 0*12%) melted at 
152°—153° C. Mowrah fat (2 samples) contained 1-7 
and 2*2% unBaponifiablc matter, with 0-31 and 0-27% 
insoluble in alcohol, and 0-0-4 and 0-05% phytosterol 
(m. pt. 155° C.). After separation of phytosterol the 
unsaponifiable matter of shea butter had a specific rotation 
of •+ 38-5 to 39-5 and iodine value 06-0, the corresponding 
values of mowrah fat unsaponifiable matter being +33-0 
to 35-5 and iodine value 68*0. The greater dextro¬ 
rotation of this part of tho unsaponifiable matter was the 
only material analytical difference between tho two fats. 
The presence of 10% of the dextro-rotatory portion of tho 
unsaponifiable matter of shea butter had a pronounced 
effect upon the refraction at 40° U., specific rotation, and 
saponification value of the fat and fatty acids.—(’. A. M. 


Metallic sulphides; Electro-technical application of the 

electrical properties of -, particularly for the construction 

of resistances. G. Mascarini. Fr. Pat. 467,167, Jan. 9. 
1914. Under Int. Conv., Jan. 11, and Nov. 5, 1913. 
Metallic sulphides, such as iron sulphide, are used "for 
the construction of resistances employed for the automatic 
starting of fcriphase motors with rotary coils, and for short- 
circuiting the rotor as soon as tho speed of the object is 
attained.—B. N. 

Furnace; Electric -. A. Scott-Hansen, Assignor to 

Norsk Hydro-Elektrisk Kvaelstofakticselskab. Chris¬ 
tiania. U.S. Pat. 1,090,321, May 12, 1914. Date of 
appl., Jan. 0, 1914. 

See Fr. Pat. 406,961 of 1913; preceding.—T. F. B. 

Ozone-producer. H. A. Thomson, Assignor to Scientific 
Treatments, Ltd., Glasgow. U.S. Pat. 1,105,717, 
Aug. 4, 1914. Date of appl., Aug. 5, 1912. 

See Eng. Pat. 18,626 of 1911; this J., 1912, 252.—T. F. B. 


Oils; Hardening [hydrogenation] of -. Hiipke. Chem.- 

Zcit., 1914, 38, 392. 

The largest German factories engaged in hydrogenating 
oils arc the Brcnicn-Bosigheimer Oelfabriken, where 
only edible fats are hardened to produce “ Brcbesol," 
and tho Germania Oil Works at Emmerich, which produce 
only technical products (talgol and candelite) from whale 
and fish oils. Tho hydrogen used in the Bremen Works 
is obtained from water-gas by tho iron-contact process 
of Messerschmitt at a cost of ubout 4 pfg. per cb. in. 
(about Is. l^d. per 1000 cb. ft-.). According to the 
Customs returns the imports of crude oils, etc., into 
Bremen in 1913 were:—Copra, 37,581 ; palm and palm 
kernel oils, 34,271; arachis nuts, 28,024 ; ootton seed, 
82,795 ; and sesame seeds, 28,735 ; total, 212,000 metric 
tons, the value of which was estimated at M. 50,000,000 
(nearly £2,500,000). Hitherto soya bean oil has not. been 
imported, although particularly suitable for hardened 
edible fats.—C. A. M. 


Electrode masses in alkaline accumulators, composed of 
oxygen compounds of nickel; Process for regenerating 

the. positive -. Svonska Ackumulator Aktiebolaget 

Jungner. Fr. Pat. 460,543, Dec. 24, 1913. Under Int. 
Conv., Jan. 16, 1913. 

See Eng. Pat. 72 of 1914; this J., 1914, 796.—T. F. B. 

Electrolytic and electrochemical jnocess for de-gumming 
textile plants. Fr. Pat. 466,555. See V. 


XIL—FATS; OILS; WAXES. 

Fats; Determination of the iodine value of -. S. 

Weiser and H. G. Donath. Z. Untersuch. Nahr. 
Genussm., 1914, 28 , 65-73. 

The iodiuo values of eruoic, elaidic, oleic, ricinoleic and 
undecylic acids as determined by the methods of Hiibl, 
Waller, Wijs and Winkler were practically concordant. 
With linolic acid only the iodine value obtained by 
Winkler’B method agreed with theory, the other methotk 
giving too high results. The iodine values of crotonic, 
tiglic and cinnamic acids could not be determined by the 
methods of Hiibl, Waller and Wijs, whereas nearly 
theoretical results were given by Winkler’s method. 
(Pliarfhaoop. Hungarica, 1909, XI.). From 0-1 to 0-5 giro, 
of the fat is dissolved in 10 c.o. of oarbon tetrachloride, 
and 50 c.c. of Winkler’s solution (N /10 potassium bromate 
solution containing 1 to 1-5 grm. of potassium bromide 
and 10 c.c. of 10% hydrochloric acid) are added. After 
30 mins, to 2 hours (according to the iodine value) 10 c.c. 
of 10% potassium iodide solution are added, and the 
liberated iodine titrated with thiosulphate solution (see 
also this J., 1914, 051).—C. A. M. 


Lubricating oils; Machine for testing - at any tem¬ 

perature. and in connection with surfaces of different 
metals. P. M. E. Schmitz. Z. angew. Chem., 1914, 
27, 408. 

The friction coefficient, consumption of oil, heat pro¬ 
duced, etc., may bo rapidly determined at 20° to 300° C. 
and at pressures of 0 to 200 kilos, per sq. cm. by the 
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firm of oandle makers are importing largely Japanese 
fish oils, which they treat by this process. The hydro- 

f enafced oils are now commanding the high prices fetched 
v copra oils, but as an unlimited supply may soon he 
placod on the market, a fall in price might be expected, yet 
the demand for copra oils is so great that it is hoped that 
prices wili bo maintained. The supply is not equal to the 
demand. The Philippines are now using copra very 
largely, causing a shortage. Marseilles soap boilers still 
prefer the copra oil. They fear that with time the 
smell of these hydrogenated oils may reappear in tho soap, 
and that tho colour may vary. Hydrogenated oils some¬ 
times become considerably darker'in colour on kooping. 
Copra, costing 120 fr. per ton at the close of 1913, is now 
at 95 fr. per ton. 

Oil seeds. Copra. —Imports of copra in 1913 were 
103,136 tons, as compared with 115,117 tons in 1912 
and 173,056 tons in 1911. The falling-off is to be 
attributed to the enormous rise in values already 
referred t>. Under these circumstances the soap manu¬ 
facturers restricted their purchases and consumption of 
copra oil to strictest requirements, and replaced this 
ingredient with tallows, greases and other raw materials 
which could be supplied at comparatively cheaper cost, 
but which proved rather prejudicial to the standard quality 
of Marseilles soap. The crushing of copra was thus con¬ 
siderably reduced, and this industry was not profitable 
in 1913. Indeed, three of the mills closed or went into 
liquidation. Other large mills making special qualities 
of refined oils for edible purposes such as *' Vegotaiine ” 
and “ Cocose,” have gained profitable results and maintain 
their importance. 

Groundnuts. —Tho trade and crushing of groundnuts, 
decorticated and in shell, continues to increase steadily, 
and these form tho largest and most important branch of 
the oil-crushing industry in Marseilles. Imports for the 
year 1913 attained 241,882 tons decorticated kernels 
and 138,985 tons groundnuts in shell, as compared with 
239,195 tons and 120,100 tons respectively in 1912, nearly 
tho whole of those imports being crushed by local mills 
and the oils sold for edible purposes and for the soap 
industry. A largo portion of imports from the Madras 
and Coromandel coast, which in previous years all went 
to the soap kettle, is now being made suitable for edible 
purposes. This now forms a special and important trade 
in Marseilles, for French consumption, and also largely for 
export to other countries. 

Sesame or gingili seed. —Imports for 1913 show an 
increase on the previous year, viz., 20,108 tons as against 
18,798 tons in 1912, but arc considerably below 1910-11, 
when the totals were 90,979 and 80,266 tons respectively. 
Tho reason given for this diminution is the comparative 
cheaper price of groundnut oils which are more largely 
taken and appreciated by consumers and margarine 
manufacturers. 

Cantor seed. —The imports in 1913 were 25,157 Ions, as 
compared with 16,588 tons in 1912 and 11,509 tons in 1911. 
This branch of crushing has continued on profitable linos, 
and two leading crushers have gained high reputation and 
find a ready sale of their standard qualities, largely to tho 
United Kingdom. , , . t _ 

Glycerin.—Tho glycerin market continued fairly firm 
throughout tho year, a slight downward tendency at the 
beginning of the year being compensated by a slight upward 
tendency towards the close of the year. The increasing 
utilisation of oil residues for edible purposes is having, 
however, rathor an adverse effect on tho production of 
glycerin in Marseilles. 


Patents. 

Fatty acids ; Process of decobi ising -. G. Petroff and 

G: van Fisohenko. Fr. Pat. 467,188, .Tan. 10, 1914. 
The fatty acids obtained by hydrolysing fate with sulpho- 
acids are decolorised by exposure to a curr^t^of^air. 

Fats : Process for hardening and improving the odour of— . 

W. Herbricht. Fr. Pat. 467,777, Jan. 27, 1914. 
Tee fat is treated with 20 to 30% of a basic substance, 
-such as milk of lime, or of a solvent, and is then slowly 


agitated with an aoid to liberate oxygen, which will harden 
and deodorise the fat.—C. A. M. 


Sulphonated palmitic products ; Production and utilisation 

of -. I. Levinstein, Manchester. Eng. Pat. 16,578, 

July 19, 1913. 

A soluble, miscible or emulsifiablc sulpho compound is 
obtained by treating palmitin or palmitic aoid with 
sulphuric aeid, in the presence of a fat, wax, or tho like, 
capable of forming a sulpho acid. Tho compounds 
formed will produce soluble, miscible or emulsifiable 
mixtures with fat, wax or the like. Tho salts of the sulpho 
acids may be subsequently formed.—B. N. 


Fats and oils ; Process for improving the taste and smell 

of vegetable and animal -. W. E. Evans, London. 

From F. Gossol, Stockholm, Germany. Eng. Pat. 
17,510, July 30, 1913. 

See Gcr. Pat. 273,069 of 1912: this J., 1914, 052.—T. F. B. 


Regenerating decolorising carbon. Eng. Pat. 17,432. 
See IIb. 


XHI.-PAINTS; PIGMENTS ; VARNISHES; 
RESINS. 

Plastic masses ; Preparation of -. J. Gsell. Chom.- 

Zeit., 1914, 38, 541. 

Condensation products are formed in all reactions which 
yield hydroxy benzyl alcohols or aldehydes, e.g. from * 
resorcinol and methylene chloride in the presence of 
alkal i, which produce dihydroxybenzvl alcoholB, which on 
further heating are condensed to solid products. Again 
by the interaction of phenol and chloroform in the presence 
of alkali, hydroxybonzaldohydo is obtained as primary 
product, and this, by tho further action of alkali, is decom¬ 
posed into hydroxybonzyl alcohol and ajiydroxycarboxylic 
acid, which condense as plastic masses when heated. 
Similar condensation products arc obtained by the inter¬ 
action of phenols and ketones in the presence of hydro¬ 
chloric acid. For example solid substances are produced 
by boiling 50 o.c. of acetone and 50 grms. of rosorcinol 
with 3 to 5 c.c. of strong hydrochloric acid. Hitherto this 
reaction has been regarded as a characteristic of aldehydes 
only.—C. A. M. 


Stick lac ; New alcohol and acid from -. A. Gasoard. 

Comptes rend., 1914, 159, 258. 

By treating stick lao with boiling 95% alcohol the resin 
and tho greater part of the wax is removed. The in¬ 
soluble residue consists of woody matter and the bodios 
of tho lac insect, Tacliardia lacca , gorged with colouring 
matter. On treating tho latter with boiling benzene a 
waxy substance is removed, which is tho ester of tho new 
alcohol. When purified by recrystalliaation from benzene 
it melts at 94° C. It is insoluble in alcohol, ether, 
and glacial acetic aoid, but dissolves in chloroform and 
benzene. Tho yield is 0*4% of the original stick lao. 
When saponified with potash it yields a now alcohol, 
lacctrol, C„H m O, crystallising from aloohol in lozenge- 
shaped lamella, melting at 88* C. It is sparingly soluble 
in cold alcohol, ether, chloroform, or benzene ; but readily 
dissolves in those solvent* when heated. Tho acid with 
which this aloohol is combined in the natural ester is also 
new. Liberated from its calcium salt it crystallises in 
lamella, melting at 95°—96° C. It has the formula 
C„H m O„ and has been named lacceroic acid , and is 
okwely allied to psyllostearylks aoid, C, a H M O f , obtained 
by Sundwick from Psytta alni , an insect parasitic on the 
adder. The ester-wax itself is, therefore, laoooryl lacoer- 
oate, C n H l# 0|.C tl H lf . 
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Patents. 

Red lead; Production of -. W. Innes, Liverpool. 

Eng. Pat, 16,700, July 21, 1913. 

A chamber, lined with refractory material and with 
lower inclined Bide walls and a flat base, is provided with 
a jacket completely surrounding it, but with a space 
between the two. A transverse shaft is arranged at each 
end of the chamber, with sprocket wheels mounted thereon 
carrying an endless chain, provided with blades or scrapers 
at intervals. The chain is revolved by suitable means, i 
so that the blades scrape, the bottom of the chamber; the j 
blades are made plain for half of their width, and laterally 
or longitudinally curved for the other half. Lead oxide is i 
supplied to a feed opening at the top of the chamber, and 1 
hot air or other gas through a pipe to the space between \ 
the jacket and the chamber, for heating the latter. An j 
opening in the bottom of the chamber is controlled by a j 
shutter, so that the product may be delivered into other j 
similar chambers arranged in steps at different elevations, I 
and finally into a suitable receiver.—B. N. 


Lakes [from anthracene dyestuffs |; Process for producing ! 

-. Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. [ 

464,948, Nov. 14, 1913. Under lnt. Conv., Nov. ’21, j 
1912, Jan. 8, March 20, July 31, and Aug. 4, 1913. 

See Eng. Pat. 15,557 of 1913 ; this J., 1914, 492. Similar , 
lakes are obtained from 1-amino 4-hydro\y- and 1-amino- j 
2.4-dihydroxyanthraquinoncK.—T. F. B. 


Paints suitable for mod and textiles ; Preservative - and j 

process of prejtaring them. Comp. Franyaiso d’lnjeetion 
pour la Conservation den Bois et Tissue. Fr. Pat. ' 
467,113, Jan. 8, 1914. 

Neutrai. or basic pigments p.p. aniline dyestuffs) are ! 
dissolved in preservative solvents such as petroleum oil, ! 
shale oil, coal-oils, “ ercs\ Is M (eresols), etc.—(!. A. M. 


Rust-proofing products. B. Zschokke. tier. Pat. 276,122, 
Dec. 8. 1912. 

A solution of chromic acid or of a salt which has tho 
power to render iron passive, is emulsified with a fat. or 
oil-—T. F. B. 


Antifouling paint and varnish. L. Collardon, West 
Bromwich. U.S. Pat. 1,105.619, Aug. 4, 1914. Date ! 
of appl., Jan. 20, 1913. 

See Fr. Pat. 453.39a of 1913 ; thin .1., 1913, 799.—T F. II. J 


Process for readily dissolving carbohydrates ,; proteins , horn, I 
bone . etc , by alkali compounds of phenols and alkali • 
acetate [Manufacture of glue, varnish , c/r.] Fr. Pat. J 
467,045. See XV. 


XIV.—INDIA-RUBBER ; GUTTA-PERCHA. j 

Caoutchouc ; Synthetic -. (Preparation of isoprene from 

oil of turpentine.] 1. I. Andrejew. Bor. St. Petersburg. 
Polvtechn. Inst, des Kaisers Poter d. Grossen, 1914, 21, 
313”—308. Chen;. Zontr., 1914, 2, 325—326. 

An apparatus (boo fig.) for the preparation of isoprene by 
the pyrogenic decomposition of oil of turpentine comprises 
a still, a, a reflux condenser, 6, in which warm water (at 
50° C.) is circulated, a condenser, c, cooled by ice-water, 
a reoeivor, d, for the crude isoprene, and washing bottles, 
e", e'"> containing oil of turpentine. Tho decomposition 
of the oil of turpentine is effected by means of a platinum 
wire of 0*2 mm. diam., electrically heated to incandescence, 



Higher yields of isoprene are obtained if carvone and 
di pen to no or aromatic hydrocarbons be added to the oil of 
turpentine.—A. S. • 


Patents. 

Isoprene; Process for preparing -. I. Ostromiaslensky. 

Ger. Pat. 276,185, March 29,1913. 

Crude isoprene containing amylones is treated with a 
neutral or basic oxidising agent, or with an alkali or 
alkaline-earth metal, or an alloy or amalgam of such 
metal, or with a mixture of an oxidising agent and alkali- 
inot-al. Under these conditions amylones are oxidised or 
polymerised moro rapidly than isoprono, which can be 
separated from tho product of the reaction by distillation. 
Tho process can be carried out at the ordinary or at a 
higher temperature, and a solvent of the isoprene mav bo 
used.—T. F. B. 


Vulcanising indiambber solutions containing sulphur; 

Process of -. G. Bernstein, Paris. Eng. Pat. 17,195, 

July 26, 1913. Under lnt. Conv., July 26, 1912. 

See Gor. Pat. 262,708 of 1912 ; this J., 1913,919.—T. F. B. 

Rubber; Reclaiming -. H. W. Kuglcr, Akron, Ohio, 

1J.S.A. Eng. Pat. 28,167, Doe. 6, 1913. Under int. 
Conv., Dec. 20, 1912. 

See Fr. Pat. 466,243 of 1913 ; this J., 1914, 605.—T. F. B. 


XV.—LEATHER; BONE; HORN; GLUE. 

Oalalilh ; Manufacture of -. G. Bonwitt. Z. angew. 

Chem., 1914, 27, 2. 

Galalith is prepared from a specially puro casein, from 
sweet, milk perfectly freed from fat by centrifuging; 
the casein is precipitated by rennet, since aoids make it 
quite unsuitable. Tho curd is drained and dried, forming 
lumps 8—12 mm. thick. These aro ground first in a 
fluted-roller mill then in a porcelain-roller mill to a gritty 
meal. The meal is moistened with a given quantity 
of water and must then be worked up within 12 hours, 
otherwise it begins to ferment. The moist raoal, coloured 
as required, is worked up between steel helices to a plastic 
mass which is thon hot-pressed in hydraulic presses. 
The pressed cake is hardened in a solution of formaldehyde 
of accurately adjusted concentration, which is circulated 
continuously to avoid the formation of paraformaldehyde. 
The length of treatment varies from 2 to 30 weeks, aooord- 
ing to the thickness of the articles ; the rooms are heated 
and well ventilated. Drying is effected in a current of 
warm air. The hardening takes away the extreme brittle¬ 
ness of the casoin and imparts the qualities of natural 
horn. G&lAlith is a good electrical insulator; a plate 
2 mm. thick will resist 16,000 volts. The specific gravity 
ii 1-317—1-35 (celluloid 1*34—1401 The hardness is 
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2*5 (celluloid 2). It resists oily liquids and acids but is 
swelled by alkaline liquids. Its chief drawback is its 
hygroscopic nature: it absorbs 30% of its weight of 
water in 12 days. It is not clastic like celluloid and breaks 
when slightly bent. On account of its tendency to flake 
it cannot be worked so well aB celluloid and sheets cannot ; 
be nrepared less than 2 mm. in thickness. Jt is chiefly 
used in the turning trade, and for the manufacture of j 
buttons, combs, and piano-kevs ; it does not turn yellow, 

—J. F. B. , 

Patents. 

Tanning agents: Manufacture of soluble -. J. Y. 

Johnson, London. From Badische Amlin und Soda 
Fabrik, Ludwigshafen, Germanv. Eng. Pat. 18,259, I 
Aug. 11, 1913. 

Natural tanning agents which are partly insoluble can be 
rendered soluble by treatment with substances other 
than thoso mentioned in Fng. Pat. 24.982 of 1912 (this J., 
1913,919), e.g. aromatic sul phonic acids of a non-crystalline 
character which are soluble in water and capable of 
precipitating gelatin (see Fr. Pat. 402,935; this J., 1914, 
369). Example: 10 parts of naphthalene are heated 
for 6 hours at 150' C. with 10 parts of sulphuric acid. 
After cooling to 100" l 1 ., 2 parts of water and 4-3 parts of 
30% formaldehyde aro added and stirred. Caustic soda 
is added till 10 gram, of the product require 10 e.e. of 
N /l eaustic soda solution for neutralisation. 2000 parts 
of tho pasto are introduced slowly with warming into 
2000 parts of solid quebracho extract, in 2000 parts of 
water. Or, 100 parts of solid quebracho extract may be 
stirred into 100 parts of a warm concentrated solution 
of the product, obtained by acting on sulphonated creHul 
with sulphur monochloride (see Addition to Fr. Pat. 
443,730 ; this J., 1914, 209).-1). J. L. 

(!arlx>hydrutes , proteins, horn, bone , etc. ; Process Jor 
readily dissolving—-—by alkali c-owjtou nds of phenols 
and alkali acetates singly or mixed. [Manujaetme of 

glue, varnish, e/.r.] P. *T. Contant and J. B. F. Pcrrot. 
Fr. Pat. 467,045, Jan. 6, 1914. 

The ground material (e.g. J00 parts of casein) is left, in 
contact, say for 12—24 hours, with an aqueous solution 
(100 parts) containing 10% of crystallised sodium phenoxido 
or acetate. Tho solution is then filtered and treated with 
an acid (e.g. a 0-2—0*3% solution of sulphuric and) 
and with sulphate or other Halt of aluminium. The 
precipitate thus obtained is washed, dried, ground, and 
dissolved in an alcoholic solution of formic, luetic or acetic 
acid, or other solvent, and serves for the pro] hi rati on of 
glue, varnish, etc.—L. E. 


drawing off 125 c.c. of the supernatant liquid and titrating 
it, while boiling, with JV/10 alkali solution, using phenol- 
phthalein as indicator. Tho soil mixture is then treated 
with a further quantity of 125 c.c. of the potassium 
chloride solution and the determination repeated, these 
operations being continued until tho soil coasos to yield 
any soluble acia.—W. P. S. 

Manures; Recent advances in the manufacture and use of 

-. A. Stutzer. t’hem.-Zeit., 1914, 88, 310—311. 

Potassium salts have recently been used for the top 
dressing of cereals, and are bettor adapted than kainito 
for this purpose. Artificial nitrogen compounds from 
atmospheric nitrogen—nitrolim, calcium nitrate, ammonia, 
nit ric aeul, and urea--aro being increasingly used in 
Germany.—(). E. M. 

S Urates; Reduction of - to nitrites and ammonia by 

fxtehria. M. Klaesor. Bor. deutsoh. Botan. Ges., 1914, 
32, 58—61. Chom. Zentr., 1914, 2, 341. 

Of 28 different kinds of bacteria, 27 wore capablo of 
reducing nitrate and causing an accumulation of nitrite 
or ammonia, or both, in the nutnont medium ; in presence 
of peptone, the bacteria withstood tho action of largo 
quantities of nitrite. The usual division of nitrate- 
reducing bacteria ink) those capable of forming nitrite 
and ammonia res|>oetivcly was found to be incorrect; 
the nature of tho reduction product depended upon tho 
eomimsition of the nutrient solution and tho reaction 
(acidity or alkalinity) developed therein. Salts of organic 
acids produced an alkaline reaction in the medium, 
favouring the formation of mtnto; dextrose produced 
an acid reaction, favouring the formation of ammonia. 
In experiments with Jiac. subiilis, tumcscens, and jietasctis, 
the quantity of nitrate reduced was approximately pro¬ 
portional to the number of bacteria present during a 
definito period.—A. S. 

X-rays; Influence of - on vegetation. E. Miego and 

H. Coupe. Compton rend., J914, 159, 338—340. 

The growth of Raphanus so do us (radish) and Lepidium 
sativum (garden cross) was promoted by exposure to 
X-rays, to an extent increasing with tho frequency of 
exposure and the intensity of the radiation, oven whon 
the intensity was such as to injure animal tissues. In 
one case (radish) exposure increased the weight of tho 
leaves by 46%, the bulb by 193%. and the total plant, by 
59%, us conqiarod with a plant not exposed. The radia¬ 
tion affected slightly the morphology and anatomical 
structure of the* plants, producing in general greater 
development and bettor ‘ differentiation of tho vascular 
and supporting tissues.—J. H. L. 


XVI. -SOILS; FERTILISERS. 

Soils; Arid. G. Uaikuhara. Bull. Imp. Omit. Agric. 

Exper. St at., Japan, 1014, 2, 1—10. 

The acidity of soils is duo not only to the presence of 
humic acids but also to aluminium and iron compounds ; 
the latter arc absorbed by the colloids in the soil, and the 
absorption compounds act injuriously on vegetation 
owing to tho liberation of acid aluminium and iron com¬ 
pounds whon tho soil is treated with fertilisers containing 
mineral salts. More than three-fourths of the soils of 
Japan and Korea have an acid reaction ; those of mosozoic 
formation are tho most acid, then follow thotertiaryal 
palaeozoic soils, whilst tho alluvial soils aro the leaBt acid. 
To dotect aoidity in soils, 5 grms. are moistened in a tost- 
tubo with a 10% potassium mtnto solution and the 
tube closed with a plug of cotton-wool from winch is 
suspended a strip of potassium lodido storeh paper. 
Acoording to the degree of acidity of the soil a more or 
lew deep blue ooloration develops on the paper, the 
aoidity may be determined by treating 100 arms, of the 
“l &T&0 e.e. of N/l I*-*™ 
shaking the mixture from time to time for 5 days, then 


Hudnui/anir acid and its uses in horticulture. V. T. 

,Sergeant, and F. C. Edwards. (Gardeners Chroniclo, 

July 2.'>th, 1014.) Pharmaceutics! J., 1914, 98, 193— 

194. 

In UH-ng hydrocyanic acid for fumigation it is nocossary 
to use pure materials to avoid the production of gases 
(carbon monoxide, sulphur dioxide, etc.) oapablc of killing 
tho plants. The authors reeommend the use of phosphoric 
acid as being less liable to reduction than sulphuric acid. 
In carrying out the fumigation it is desirable to avoid tho 
use of excessive quantities of gas, and aim rather at longer 
exposure to smaller quantities, Thu plants and atmos¬ 
phere must he dry and the temperature not above 00° F. 
(15-5° The fumigation should be performed at duBk 
when the plants have ceased active assimilation. Tho 
amount required under such conditions is about Joz. 
sodium cyanide with phosphoric acid per 1000 cu. ft. for 
green apiiis, about J oz. for black or white aphis, thrips and 
scale, and about 1 oz. to 2 oz. for mealy hug and red spider. 
The effect of the process on a number of plants was is 
follows:— 

plants uninjured by phosphoric-cyanide prooess, 2 oz. to 
1000 cubic ft. :— Anthuriums (one in flower), AmaryBit 
(young growths), ArUkerieum, Adiantum cuneatiun, 
Abuiibn Savihii, Acacia dealbata, Atpktuum bulbiferum, 
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AUamanda, Azalea indioa, Acalypha hispida, Bouvardia , 
Calanthe Veitchii, Croions, CatUeya labiata, Chrysanthe¬ 
mums, Cinerarias, Celosia pyramidalis, Carnations, Olivia, 
Cyperus alternifolius, Cactus, Centropogon , Cypripedium 
(in flower), Dracaena, Dendrobium formosum, Diejjenbachia, 
Eucharis grandiflora. Eucalyptus Globulus, Eulalia japonica, 
Epidendron, Fuchsias, Francoa ramosa , Fittonia, Gar¬ 
denias, Gesncria, Gloxinia (in flower), Habrothamnus, 
Humea elegants, Ixora, Imjxitiens Sultani, Lomaria gibba , 
MusaCavendishii, Marguerite Mrs. F. Sander, Nephrolepis , 
Orange, Oncidiums, Pancratium fragrans, Palms, Poin- 
settias, Panicum plicatum, Piled muscosa, Patidanus 
Veitchii, Ilondolctia, Strobilanthes Dyerianus, Stephanolis, 
Selaginellos, Tradescantias. Plants showing injury by 
phosphoric-cyanide process, 2 oz. to 1000 cubic ft.:— 
Adiantum cun ea turn, young fronds slightly damaged; 
Asparagus plumosus and Asjxiragus Sprengeri, young 
growths, slightly damaged ; Legonia Gloire (le Lorraine, 
slight dropping of flower, foliage uninjured ; Browallia; 
tips scorched slightly; Coleus thyrsioideus, defoliated, 
Cyclamens in flower, some flowers slightly damaged; 
Heliotrope, badly damaged ; Jamaica pepjjers, slightly 
scorched ; Mimosa pudica, leaves dropped after a week ; 
Mackaya bella, slightly scorched; Marguerite Mrs. F. 
ganders, tips scorched; Salria Bethellii, tips scorched; 
Tacsonia, slightly injured; Coclogyne cristata, foliage j 
injured slightly; Odontoglossum, leaves marked near 
tip.—W. H. P. 

Government Laboratory. Report of Principal Chemist for 
year ended March 31, 1914. Bee XXI11. 

Patents. 

Phosphates; Process of rendering soluble insoluble -. 

W. S. I^andis, Niagara Falls, Ontario, Assignor to 
American Cyanamid Co., Nashville, Tenn. U.S. Pat. 
1,103,059, July 14, 1914 ; date of appl., July 12, 1913. 

A finely-divided mixture of phosphate rock, a soluble 
sodium salt, water, and carbon is burnt on a perforated 
grate before the salt has crystallised to an appreciable 
extent Air is blown through the mass during the burning 
operation and the product is finely ground.—A. S. 

Fertiliser and jrroeeM of jtrodu"lug the same. F. S. Wash¬ 
burn, Nashville, Tenn. U.S. Pat. 1,103,115, July 14, 
1914 ; date of appl., March 13, 1914. 

An amorphous light-coloured fertiliser consisting essen¬ 
tially of ammonium phosphate mixed with small quantities 
of aluminium and iron phosphates, and practically devoid 
of constituents not available as a plant food, is prepared 
by treating phosphate rock with sulphuric acid, and adding 
the resulting crude solution of phosphoric acid to a solution 
containing exoess of ammonia, e.g. to a solution of mono¬ 
ammonium phosphate containing di-ammonium phosphate. 

—A. S. 

Fertilising compound. T. L. Willson and M. M. Haff, 
Ottawa, Assignors to Southern Investment Co. of 
Canada, Ltd., Montreal, Canada. U.S. Pat. 1,103,910, 
July 14, 1914 ; date of appl., Dec. 18, 1911. 

A powder formed “ from a fused mass containing an 
alkali and a phoBphato enriched with vapours of potash, 
phosphoric acid, and ammonia.’'—A. S. 

Manure-stuff; Non-hygroscopic - and process of making 

same. H. Stoltaenberg, Breslau, Assignor to Melasse- 
Schlempe G. m. b. H., Berlin. U.S. Pat. 1,104,326, 
July 21, 1914. Date of appl., July 7, 1913. 

See Fr. Pat. 459,872 of 1913 ; this J., 1913,1165.—T. F. B. 

Peat; Treatment of - for manurial and other purposes. 

W. B. Bottomley, London. U.S. Pat. 1,106,275, Aug. 4, 
1914. Date of appl., July 15, 1913. 

See Eng. Pat. 17,487 of 1912; this J., 1913, 878.—T. F. B. 

Use of chlorophyll extracts as fuel. Fr. Pat. 466,985. 
See IIa. 


Melhod of treating garbage and sewage sludge. U.S. Pat. 
1,102,532. See XIXb. 


XVII.—SUGARS ; STARCHES; GUMS. 

Drying beet slices ; Heat lost in -. F. R. Janak. Deut. 

Zuckerind., 1914, 89, 641. 

If 325,000 kilos, of wet pressed beet slices containing 14% 
of dry substance bo desiccated to a product containing 
90% of dry substance, the heat required is as follows : 
used in the. actual oj>eration of drying, 176,000,000 oals.; lost 
with the evaporated water pawing into the flue, 24,840,000; 
lost with the fuel flue gases, 54,000,000 ; lost with the hot 
slices on their removal, 4,500,000; lost in the furnace 
ashes, 3,000,000; total 262,340,000 cals. Efforts should bo 
made to utilise the heat escaping into the flue with the 
evaporated water and the furnace gases either in the 
slice desiccation apparatus or in a juice or syrup-boater, 
whilst the evaporated water passing into the flue might 
lx; condensed to give an oil-free water suitable for fcoding 
to the. boilers.—J. P. 0. 

Sucrose ; Comparative study of different methods of determin¬ 
ing - (jy double ]x>larisation. R. Gillet. Bull. Assoc. 

Chim. Suer., 1914, 81, 992—1033. 

Alkaline direct polarisation. The Clcrgct and lferzfeld 
methods, involving alkaline direct polarisation and acid 
inversion polarisation, cannot give accurate results on 
account of the interference of the optically active amino- 
acids. Acid direct polarisation. The use of hydrochloric 
acid and urea, as recommended by Andrlik (this J , 1911, 
63) gives accurate results in the case of beet molasses, 
but is not practical, by reason of tho rapidity with which 
it is necessary to work in order that the sucrose may not 
be affected by inversion due to the; acid. With sulphurous 
acid, however, following tho directions of Pellet and 
Ogilvie (this J., 1912, 1195) exactly the same result is 
obtained as in the Andrlik modification, while manipulation 
is easy. Neutral double, polarisation. Theoretically, the 
modification elaborated by Saillurd (this J., 1913, 836) is 
faultless, but practically it is difficult to operate, and 
cannot be recommended for routine factory work. Hydro¬ 
lysis with invertase. Following the procedure devised bv 
Ogilvie (this J., 1911, 62) results agreeing closely with 
those found by the Pellet and Andrlik modifications were 
found. As the result of a number of determinations with 
beet molasses it is concluded that the most aocurate and 
also the most practical method is that of Pellet using 
sulphurous acid in excess for making the direct polarisation. 

-J. P. O. 

Action of some amylases on dextrins. Gruzewska. See 
XVIII. 

Government Laboratory. Report of Principal Chemist 
for year ended March 31, 1914. See XXIII. 

Wood ; Steaming of -. Heuser, See V. 

Patents. 

[Sugar.] Diffusion process and apparatus. L. Naudofc 
Fr. Pat. 466,590, March 6, 1913. 

In a diffusion apparatus with forced circulation (boo Fr. 
Pat. 329,139 of 1903; this J., 1903, 1008) tho juice from 
a cell is forced into a vessel from which it can bo made to 
flow, without passing through the heater, to the pipe 
oonveying the not juioe used for disolaooment, whion is 
thus deliveredTn oonstant volume ana at a relatively high 
temperature.—O. E. M. 

Syrups ; Product for the refining of -, which effects their 

simultaneous decolorisatton, defecation, and clarification. 
P. Lagrange. First Addition, dated March 4, 1913, to 
Fr. Pat. 459,213, Aug. 29, 1912 (this J., 1013, 1166). 
To regenerate the jipent product, it is suspended in water 
and treated with a solution of 15—20 parts o! sodium 
hypochlorite per 100 parts of dry product, and with hydro* 
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chloric acid, the latter being added in small portions with 
stirring. The whole is then made alkaline with milk of 
lime; the hydrated oaloium phosphate and alumina thus 
precipitated, form with the charooal still in suspension, 
a homogeneous product which is pressed and washed for 
use in refining a further quantity of syrup.—L. E. 

Sugar juices ; Apparatus for the rapid evajxrration of - 

under low pressure and with small differences of pressure 
between the effects, permitting complete utilisation of the. 
waste steam without a condenser. E. Portemont. Fr 
Pat. 467,629, .Jan. 19, 1914. 

The apparatus comprises any number of effects of which 
tho first is shown. Each effect is divided into compart¬ 
ments, 1, 2,2', 3 and 
4, of which 1 and 4 
aro connected by 
the narrow tubes,/. 

Waste steam is ad¬ 
mitted by the pipe, 
a , to compartment, 3, 
and fresh steam by 
the pipe, b, to com¬ 
partment, 1 ; if 
desired, a and b may 
bo connected by the 
branch pipe and 
cock, c. The water 
condensed in com¬ 
partments, 1 and 3, 
j>a8BOH to the siphon, 

», and thence to com¬ 
partment, 1. of the 
next effect. Tho 
juice to l)o treated 
is admitted by tho 
pipe, k, to compart.- k 
ment, 2, ascends 
through tho concen¬ 
tric spaces of the 
tube system, F, flows 
over the upper tube 
]) 1 a t e, descends 
through the tube 
system, F', to com¬ 
partment, 2', and 
passes by the pipe, /, 
to tho next effect, 
being sent from the 
last effect to a con¬ 
centrating apparatus. The vapour from the juice passes 
by tho pipe. </, and branch, g, to compartments, 1 and 2, 
of tho next effect, whilst part of this vapour may be 
withdrawn by tho branch, e, and utilised elsewhere; the 
vapour similarly withdrawn from the final effect is almost 
at atmospheric pressure.—L. E. 



Adhesives giving with cold water strong cementing masses ; 

Process of manufacturing -. J. Kantorowioz, Breslau, 

Germany. U.S. Pat. 1,105,667, July 28,1914. Date of 
appl., Aug. 17, 1909. 

See Fr. Pat. 412,377 of 1910 ; this J., 1910,1029.—T. F. B. 

Gum or mucilage from tocust-beans ; Process for manufactur¬ 
ing -. A. Pinel, L© Houlme, France. U.S. Pat. 

1,106,336, Aug. 4, 1914. Date of appl., July 9, 1912. 

I Skk Fr. Pat. 443,275 of 1911 ; this J., 1912,1002.—T. F. B. 

! Regenerating decolorising carbon. Eng. Pat. 17,432. 

See IIb. 

XVIII.—FERMENTATION INDUSTRIES. 

Hops ; Nitrogenous constituents of -. A. C. Chapman. 

Chem. Soc. Trans., 1914,106, 1896—1907. (See this J., 
1913, 837). 

I A number of samples of hops were found to contain 
1*72 —4% of nitrogen of which 0-44—0*9% was in a form 
! soluble in hot water. The averago composition of the 
, soluble portion (referred to dry hops) was as follows:— 
; Soluble proteins and albumoses, 0*046; ammonium 
salts and amides, 0*100; amino-Biibstancos 0*095; bases 
and unclassified nitrogen precipitated by phosphotungstic 
1 acid, 0*218; unclassified nitrogen not precipitated by 
j phosphotungstic acid, and taken by difference, 0*037%. 
i Besides the compounds previously mentioned ( loc. cit.), the 
following have been isolated :—Aspartic acid, potassium 
nitrate, and one which was probably arginine. A traoe 
j of an oily substance with an odour very like that of 
; coniine was also obtained. Cultivated hops contain no 
1 morphine or, at most, traces which can havo no physiological 
! significance.—L. E. 

Brewing vxiter containing manganese. O. Fiirnrohr, 
| Z. ges. Brauw., 1914, 37, 309—372, 381—384. 

1 Tite presence of manganese in brewing wator is undesirable 
since it increases the protein-content of the wort and 
thus also tonds to mask tho hop flavour of the beer. The 
water may be freed from iron and part of the manganese 
by filtration and aeration in a coke tower and then from 
the remainder of the manganese by addition of lime water. 
This process is unsatisfactory, however, Binco the carbon 
| dioxiao-oontent of tho water is liable to vary from day 
1 to day, and with addition of a constant proportion of lime 
water the alkalinity of the treated water would vary also, 
j The best method for removing manganese from brewing 
! water is to treat the latter with a certain proportion of 
! lime water, filter from precipitated lime, magnesia, iron 
| and manganese, and remove the remaining manganese 
by filtration through a Hpecial sand filter prepared with 
i manganese dioxide.—L. E. 


Sugar masses; Colouring agent for viscous - especially ; 

for masses destined for making caramels. Ungomach j 
A.G., Els. Conserven-Fabrik & Import-Gos. Fr. Pat. 
466,925, Dec. 31.1913. Under Int.Conv., Feb. 25, 1913. J 
Known quantities of tho colouring matter and sugar or 
gelatin are dissolved in water and concentrated at as low 
a temperature as possible, the product being formed into 
tablets; or tho colouring matter is mixed with a Quantity 
of the mass usod for making caramels, tho whole being 
formed into tablets. These tablets serve to colour sugar 
masses uniformly and to any dosirod degree.—L. E. 


Sea-weed products [ adhesive]; Manufacture of -. Norsk 

Tangsyndikat, Christiania. Eng. Pat. 5146, Feb. 27, 
1914. ” Under Int. Conv., March 1, 1913. 

See U.S. Pat. 1,099,382 of 1914; this J., 1914,840.—T. F. B. 


Mucilage or gum ; Manufacture of -. C. V. Greenwood, 

Blundellsands, Assignor to A. S. White, Chicago. U.S. 
Pat. 1,105,195, July 28, 1914; date of appl., Feb. 23. 
1911. 


See Eng. Pat. 5018 of 1910; this J., 1911, 439.—T. F. B. 


Yeasts and mould fungi; Recent investigations of the 

protein metabolism of -F. Ehrlich. Z. angew. 

Chem., 1914, 27, 48—52. 

A general account of tho results of researches on the 
action of yeasts and moulds on amino-acids (see this J., 
1905, 683 ; 1907, 28, 480 ; 1909, 848 ; 1910, 835 ; 1911, 
231,566; 1912,505,506; 1913,986; 1914,273). The 
acids and alcohols formed from amino-aoids as by-products 
of fermentation ( loc.cit.) give riBo to esters whioh sometimes 
largely determine the flavour and aroma of alcoholic 
beverages. The transformation of tyrosin into tyrosol 
by yeast in presence of sugar is practically Quantitative, 
but about 15—20% of the tyrosol is converted into esters, 
chiofly of acetio and succinio acids. Slow fermentation 
favours the formation of eBters but the most important 
factor is the type of yeast employed. Many nitrogenous 
substanoes which are toxic towards animals are readily 
attacked by my coder ma-veaste and moulds, and con¬ 
verted into innocuous substances; e.g., aniline is pre¬ 
cipitated from solutions as a flooculent oxidation-product, 
and alkaloids suoh as niootine and quinine lose their 
nitrogen and are in part, assimilated.—J. H. L. 

X> 
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Alcoholic fermentation. P. Nottin. Bull. Assoc. Chim. 

Suer., 1914, 31, 956—959. (See this J., 1914, 37.) 

In fermentation, the yeast crop increases at first, and then 
decreases slowly before fermentation is complete. For 
a given amount of sugar consumed, the yeast crop is 
greater the lower the concentration of sugar initially present. 
The pro]>ortion of yeast crop to sugar fermented and the 
rate at which the carbon dioxide escapes from the 
fermentation liouid are greatly affected by the nature of 
the glass of whien the fermentation vessel is made.—L. E. 

Dextrins ; Action of some amylases on -. Z. Gruzewska. 

Comptes rend., 1914, 159, 343—345. 

It has already been proved that pancreatic amylaso 
acts less energetically on glycogen than on starch. 
Similar differences were observed with achroo dextrin and 
erythro-dextrin prepared respectively from glycogen and 
starch by the action of hydrogen f>eroxidc at 37° (\, 
though these dextrins were less rapidly hydrolysed than 
their parent carbohydrates. Further experiments with 
vegetable amylase, Taka diastase and juice from snails 
confirmed the author’s conclusion that glycogen and 
dextrins prepared therefrom differ in constitution from 
starch and its dextrins.—J. H. L. 


Saccharomycetes (yeasts); Behaviour of some - to 

inulin. V. Grafo and V. Vouk. Z. Garungsphysiol., 
1913, 3, 327—333. Chem. Zentr., 1914, 2, 339. 

Many kinds of Saccharomyces fermented pure solutions of 
inulin; the organisms did not develop well. YeaBts 
inoapable of fermenting inulin were able to assimilate it. 
Most of the yeasts tried were able to ferment imdin in 
chicory extracts, i.e., in presence of ItevuloBc ; Schwan- 
niomyces Occident, was specially effective. In many 
cases the quantity of carbon dioxide produced by 
fermentation was very Bmall, and substances of the most 
varied odours were formed in addition to alcohol.—A. S. 


a-Qlucosidase; Specific nature, of -. A. Aubry. 

J. Pharm. Chim., 1914, 10, 23—26. 

An aqueous extract of a culture of Aspergillus niger, 
exhibiting strong hydrolytic activity towards maltose, 
was without action on n-methylglucosidc. It is concluded 
that maltase and a-glucosidase though both present in 
air-dried bottom fermentation beer yeast arc two distinct 
enzymes (see Bourquelot and others, this J., 1913,251). 

-J. H. L. 


Wines; Volumetric determination of sulphurous acid in 

-. L. Ferr& Bull. Assoc. Chim. Suer., 1914, 31, 

959—963. 

Total sulphurous acid. —A slow current of carbon dioxido 
is passed through 100 c.c. of the wine acidified with 2 e.c. 
of svrupy phosphoric acid, and then through a reflux 
condenser (to retain all volatile products except carbon 
dioxide and sulphur dipxide) to two absorption vessels 
in series. The first of those vessels contains 40 c.c. of a 
solution of 3-968 grms. of iodine per litre, and the second 
contains 5 c.c. of an equivalent solution of sodium thio¬ 
sulphate. When all the air has been ex|>elled from the 
apparatus, the wine is heated and kept gently boiling 
for half an hour, the current of carbon dioxide being 
continued The solutions in the two absorption vessels 
are then united and titrated with thiosulphate of the same 
strength as that previously used. If n c.c. of thiosulphate 
are required, the sulphur dioxide-content of the wine=10[40 
—(n-f-5)] mgrmB. per litre. Combined sulphurous acid .— 
100 c.c. of the wine are treated with n o.c. (see above) 
of the iodine solution and then with n c.c. of an equivalent 
solution of sodium arsenite. Then if the whole of the 
sulphurous acid is in the free state, the iodine added 
just suffioes to oxidise it, and if none of the sulphurous 
acid is free, the arsenite just suffioeB to reduce the iodine. 
The wine is then further treated as in the previous case. 

—L.E. 


Alcohol from woo<L waste ; Manufacture of ethyl -. 

Preliminary experiments on the hydrolysis of white 
spruce. F. W. Kressmann. J. Ind. Eng. Chera., 
1914, 6, 625—630. 

Thu experiments were made in a rotary digester con¬ 
sisting of a thin cast-iron inner shell (5 ft. long by 21 ft. 
diani.), lined with acid-proof enamel, and an outer shell 
of steel. Steam was introduced simultaneously into the 
inner shell and the jacket, and the digester was connected 
with an enamel-lined cast-iron tank so that sulphuric acid 
could be introduced from the latter whilst the digester 
was under pressure. The vapours blown off at the end of a 
digestion were condensed in a quartz coil. The digester 
was charged with sawdust equivalent to about 100 lb. 
of dry substance and with 2 lb. of 90—95% sulphuric acid 
diluted so that at the end of the digestion the amount of 
water was at least four tiineH tin* dry weight of sawdust. 
The results are given in curve-diagrams and tables. 
The maximum yield of sugar was obtained at a pressure 
of 7-5 atmospheres. Increasing the time of digestion 
did not increase* the yield but so affected the mechanical 
condition of the residue as greatly to increase the difficulty 
and cost of handling it ; with sawdust it was most advan¬ 
tageous to blow off as rapidly as possible from a pressure of 
7-5 atmospheres as soon as that pressure was attained. From 
22 to 23% of the dry weight of white spruce sawdust was con¬ 
verted into sugar and about 70% of the sugar was ferment¬ 
able, giving a yield of alcohol equal to more than 91% of the 
theoretioal quantity. The yield of acetic acid was about 
1-4% and that of formic acid varied from 0-1 to 0*6% 
according to the experimental conditions.—A. S. 

Denatured alcohol in the United States. Oil, Paint, and 
Drag. Rep.. July 27, 1914. [T.R.] 

The Committee on Ways and Means of the United States 
House of Representatives has reported favourably on a 
Bill introduced by Representative Palmer, the object 
of which is, briefly, to permit the manufacture of denatured 
alcohol by mixing domestic and wood alcohol while in 
process of distillation. The Bill has been drafted to 
permit the utilisation of a new process in respect to which 
application had been made to the Commissioner of 
Internal Revenue, it having been discovered that existing 
legislation did not cover such a process. The process 
in question consists in passing the vapours obtained 
in the distillation of wood, or similar vapours containing 
denaturing substances, into the usual apparatus of an 
ethyl alcohol distillery, so that, the ethyl alcohol is mixed 
with the denaturant before distillation. The product 
is called “ distol,” and is claimed to be very cheap and 
suitable for industrial purposes in that it differs in no 
essential respects from what is generally known as 
denatured alcohol. 

Distillation ; Theory of fractional - of mixtures of 

miter and alcohol. E. Chenard. Bull. Soc. Chim., 1914, 
15, 646—649. 

A theoretical study of fractional condensation. The 
frequent removal of liquid during the condensation of 
aqueous-alcoholic vapours permits of the most effective 
separation of the constituents, and for this reason the best 
condensers are those with a large number of successive 
compartments each retaining only a small quantity of 
liquid. (Cp. Hirsch, this J., 1910, 1266.)—J. H. L. 

Spirits ; Procedure to be observed in connection with the use 

in manufactures of - on which duty has not been paid 

(Sec. 8 of the Finance Act, 1902). Memorandum pre¬ 
pared by the Board of Customs and Exoise 

1. Any porson desiring to use spirits without payment 
of duty in any manufacture carried on by him must make 
application in writing to the Commissioners of Customs 
and Excise for authority to receive and use such spirits, 
and must prove to the satisfaction of the Commissioners 
that the use of methylated spirits would be unsuitable or 
detrimental. 

2. The applicant must give full particulars of the situa¬ 
tion of the premises upon which and the purpose for which 
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the spirit* are to be used, together with k description of the 
•process of manufacture. He must also state the means 
by which it is proposed to make the spirits unpotable before 
rand during use, and the quantity likely to be required in the 
•course of a year. 

3. Any person authorised to receivo spirits on which 
duty has not been paid must, if so required by the Com¬ 
missioners of Customs and Excise, provide upon his pre¬ 
mises a warehouse, structurally secure to their satisfaction, 
and all such spirits reoeived must be deposited and retained 
therein until delivered on proper notice to, and in the ! 
presence of, the Officer. He must also, if so required, j 
provide a room approved by the Commissioners in which 
must bo fixed a vat or other vessel of sufficient size to | 
admit of at least one hundred bulk gallons of spirits being 
renderod unpotable at one time, and must also provide j 
satisfactory accommodation for the Officer of Customs j 
and Excise in attendance at his premises. No charge is , 
usually made for the services of this Officer. 

4. Security to the satisfaction of the Commissioners of 
Customs and Excise must be given for the due removal, 
safe custody, and proper use of the spirits, and the due 
observance of all regulations and conditions made by the 
Commissioners. 

5. The substance or material to be used for the purpose 
of rendering spirits unpotable, and the mode in which the 
spirits are to be rendered unpotable must be approved by 
the Commissioners of Customs and Excise, and the person 
authorised to receive spirits upon which duty has not been 
paid must, if so required by the Commissioners, provide a 
■store to be approved by them, and used solely for storing 
and keeping the substance or material so approved. 

0. Spirits which have been rendered unpotable under 
these regulations shall not thereafter bo purified in any 
manner or be recovered by distillation or any other means, 
except with the express sanction of the Commissioners of 
Customs ami Excise. 

Report of National Physical Laboratory. [Sikes' hydro¬ 
meters.] See XXIII. 

•Government Laboratory , Rc}>ort of Principal Chemist for 
year ended March 31, 1914. See XXIII. 


Vinegar; Process for the. manufacture of - by the 

application on a commercial scale of a new mycoderm. 
Jri. Boulard, Paris. Eng. Pat. 25,289, Nov. 5, 1913. 
Under lnt. Conv., June 27, 1913. 

A puke culture of Mycodcrma aceti Asiatic.us Boulard 
No. 2, a mycoderma occurring abundantly in the Far East, 
is grown in a flask containing an alcoholic liquid of high 
extract-content, e.g., fermented malt wort, containing a 
few grins, of reducing sugars per litre, and the vinegar thus 
obtained is run, at 35° O', for 48 hours, in thin layers over 
surfaces consisting of half-round sticks of green bamboo, 
which are soon covered with a thin layer of the mycoderma. 
Acctification mav also be effected in casks, in which case 
100 litres of the‘liquid may be added to 100 litres of the 
vinegar, still containing the mycoderma, m a 225—250- 
litre cask. The cask, which is placed on its side, should 
.have a round opening of about 8 cm. diam. in the upper 
part of one end and another opening m the side. The 
.added wort is thus aoetified in 12—14 days. Auetifioation 
is not arrested by immersion of the mother of vme«ar nor 
•by shaking the cask, as occurs with other processes.—L. h. 

Brewing; Filter particularly lon’ 

F. J Boarman, London. Eng. Pat. 22,898, Oct. 8, 1913. 

The filter (see fig.) is intendedI particularly for filtering the 
xwovt as it passes from the hop-back to the cooler. It 
•comprises ahirmer vessel divided into two compartment 
by a perforated partition, c; the lower oompartment fc 
hL perforated walls and contains spent ho^ or ot^r 
filtering material Around the inner vessel and spaced 


apart therefrom to a filter-bag, e, supported in an 0] 
metal frame, /, suspended on hooks and eeoured to 



cover, a. The filter is connected with the delivery pipe 
of the hop-back by mesne of the junction passage in the 
cover, a. —A. S. 

Brewing apparatus . C. B. Davis, New York. U.S. Pat. 

1,102,047, July 7, 1014 ; date of appl., Aug. 12, 1912. 
The apparatus comprises a sieve and a controlling member, 

1 and means for bringing them together to dose the per- 
forations of tho sieve, or for spacing them apart.—L. E. 

Stitt. B. S. Lindsay, Baltimore, Md. U.S. Pat. 1,100,834, 
June 23, 1914; date of appl., Sept. 25, 1908. 

The beer (wnah) is passed through a heater and vaporiser 
and the spent “ slop ” from the latter passes to a dryer 
(evaporator). The steam givon off in tho evaporator is 
used to heat the vaporiser and the heater.—W. H. C. 

Distilling apparatus. C. T. Hanna, Philadelphia, Pa. 
U.S. Pat. 1,102,910, July 7,1914 ; date of appl., April 12, 
1912. 

The spirit vapour paasos upwards through a cylindrical 
conduit divided by partitions into chambers and containing 
inner perforated cylinders open below and cloned above, 
a oup which is formed on the top of one cell forming a seal 
for the opon bottom of tho ooil abovo. The perforated 
cylinders are provided with flanges which sot as baffles 
compelling the vapours to pass inwards and outwards 
through the perforations. The heavier portions condense 
and are drawn off through drain pipes, whilst the lighter 
vapours pass on to a horizontal water oooled separator 
of a similar type and the spirit vapours pass from this 
to a final condenser.—W. H. C. 

y.fi.f . Manufacture of -T. Ruf. First Addition, 

dated Deo. 10, 1913, to Fr. Pat. 440,841, March 2, 1912 
(this J., 1912, 834). 

A mixture of 125 part* of raw sugar and 150 of meal 
(consisting of equal parts of rye and potato meal) to 
treated with boiling water to dissolve the sugar and 
gelatinise the starch. The product to mixed at 8 0 C. 
with 1000 parts of yeast of any origin, which has been 
treated with a small quantity of amyl aoetate or pine¬ 
apple ether. ’—L, E* 

a S 
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Marcs, wine lees, tartars, gritty matter, still crystals, etc., 
and any tartrate materials; Processes and apparatus 
for treating -, and the. recovery, at the ordinary tem¬ 

perature, of the whole, of the tartrates as cream of tartar 
of high purity. G Amvaut and R. Teyssier. Fr, Pat. 
467,413, March 28, 1913. 

The material, contained in a number of vessel* arranged 
like a diffusion battery, is treated with hydrochloric 
acid and then with water. The solution of tartaric acid 
and potassium chloride thus obtained is decolorised, e.g., 
with ozone, and filtered ; it is then treated with calcium 
tartrate whereby potassium bitartrate of 98—99% mirity 
is precipitated. The tartaric acid remaining in solution 
may be recovered as calcium tartrate by addition of 
calcium carbonate.—L. E. 

Malt extracts ; Process of removing the bitter taste from -. 

R. Wcyermann, Bamberg, Germany. tl.S. Pal. 
1,105,119, July 28, 1914. Date of appl., March 4, 1914. 
See Eng. Pat. 5025 of 1914 ; this J., 1914, 659.—T. F. B. 

XI Xa.—FOODS. 

Foods for infants; Analysis and composition of some 

projrrictary -. J. L. Baker. Reports to the Local 

Gov. Board, 1914, Food Rejairt No. 20, 1—83. 

One hundred and six samples of different brands of 
proprietary infants’ foods wete obtained from various 
parts of the country and submitted to examination; 
certain of these samples were analysed fully. The suit¬ 
ability of foods containing starch is discussed and a 
synopsis is given of the reoorded evidence regarding the 
effect of such foodB on infants. Misleading statements 
in the labels or advertisements of the foods are noted, 
and suggested methods for exercising control over the foods 
are given together with the regulations obtaining in 
other countries. Results of the analyses of 29 of the foods 
are given in detail. Four of the samples contained dried 
milk and all contained sucrose ; usually the quantity 
of the latter was small, but in at least 8 cases the sugar 
must have been added, as the amount varied from 9-2 
to 16%. The fat.-eontont was small in almost all the 
foods, not exceeding that naturally present in the Hour 
used ; the highest (plant ity of fat found was 16%. All 
the samples, except two, contained appreciable quantities 
of unaltered starch ; the majority contained over 60%, 
the highest amount found being 75%. Most of the foods 
were prepared from wheat flour, but oat, banana, and 
lentil starches were present in some of the samples. The 
proteins varied from 1-8 to 24-2%, and the mineral matters 
from 0-5 to 3-8%. Many of the roods contained sac¬ 
charifying diastase whilst liquefying diastase waR present 
i.\ about one-half of the* samples.—IV. P, S. 

Milk; Capillaiy analysis of —--. F. Goppelsrocder. 
Seakxl note 706, dated Oct. 26. 1892. Bull. Soc. Ind. 
Mulhouse, 1914 , 84, 281—284. 

A proposal to use capiilavy analysis by means of strips ] 
of filter-paper or the like in the examination of milk. A 
bibliography of the authors’ subsequent publications on 
the subject is given.—J. B. 

Proteins of wheat and rye ; Physico-chemical properties of 

the -. J. Gr6h and G. Froidi. Bioehcni. Zeits., j 

1914 , 68 , 154 -164. | 

Examination by physico-chemical methods of proteins I 
separated by fractionation from wheat and rye showed j 
that gliadin is the only alcohol-soluble protein present in 
wheat gluten; good and had glutens yield the same 
substance. The protein extracted from rye flour consists 
of a mixture of substances which are exceedingly difficult 
to isolate ; rye flour does not contain a protein identical 
with the gliadin of wheat gluten. — W. P. IS. 

Tea ; Investigations of the manufacture of -. S. Sawa- 

mura. Bull. Imp. Cent. Agric. Exper. Stat., Japan, 
1914, 2, 75-83 

Oxydases aro muoh more sensitive to high temperatures 
than are other enzymes, such as diastase, and the usual 


operation of steaming tea leaves must be so regulated a» 
to kill only the oxidising enzymes; this may be effected by 
limiting the duration of the steaming to about 30 seconds. 
It is probable that the remaining enzymes play an important 
part in the first stage of rolling tea leaves and that the 
production of a fine aroma is due to thoir action. The 
ohief effect of rolling tea leaves is the increase in the 
quantity of readily soluble constituents; the rolling 
operation crushes the colls and the liberated juices dry- 
on the surface of the leaves. Green tea is improved in 
quality by being fired at 70° C. for 1 hour; black tea may 
be fired at 80° C. When the tea is not strongly heated, 
the amount of soluble constituents increases but slightly ; 
high temperatures cause a diminution in the quantity 
of total soluble roattcis.—W. P. S. 

Preservatives ; Chemical -. Cinnamic acid. H. Sciger. 

Ohem.-Zeit., 1914, 38, 354—356. 

The preservative action of cinnamic acid in foods, beve¬ 
rages, etc. is superior to that of benzoic acid. Better 
results are obtained w-ith the free acid than with the- 
sodium salt. Doses of 0-1 grra. taken three times daily 
for a period of 10 days had no ill effect on the human 
subject. (See this J., 1910, 367.)—F. Shdn. 

Govcrrment Laboratory. Report of Princijial Chemist for 
year ended March 31, 1914. See XX11I. 

Hardened oils in coinjietition with copra oil. Thompson. 
See. XII. 

Colour reaction of citric acid. Ha ussier. See X.XJ1J. 
Patents. 

Grain ; Treatment of -. E. Samuelson, Banburv. and 

J. Backhouse, Bootle. Eng. Pat. 17,214. July 28, 1913. 
The whole grains are sprayed with a solution of an 
“ improver ” (e.g. a phosphate), then heated to not above 
130 J F. (54 ' (’.), and ground.—W. P. »S. 

Cocoa, coffee , and tea residues; Process of devaluiing ami 

defecating - applicable to the extraction of the active 

principles. L. M. Rousseau. Fr. Pat. 466,S88, Dec. 31, 
1913. 

The residues or waste products are treated with a solution 
of a ferrous salt ; subsequent addition of an alkali or 
alkaline-earth precipitates the iron together with tannin 
and colouring matters and the extraction of the active 
principles is facilitated.—W. P. S. 

Malt flour for baking purges ; Process of preparing ——. 
Hatt Frercs. Fr. Pat. 467,158, Jan. 9, 1914. Under 
lnt. Conw, Feb. 17, 1913. 

B\rlky rieh in proteins is allowed to germinate for 2 to 3 
weeks at HP to 15° then dried rapidly under reduced 
pressure at 45" to 50° L\, and ground.—W. P. *S. 

Liquids containing fatty globules [milk and cream ] ; Process 

and ap/nralus for the sta ilisation of -. N T . J. Nielsen. 

Fr. Pat. 467,373, Jan. 16, 1914. Under lnt. Uonv.. 
Jan. 16, 1913. 

The milk or cream is passed successively through a serif's 
of heating and cooling tubes and, in order that the fatty 
globules may not be broken up by irregularities in the 
heating and cooling processes, the main pump supplying 
the liquid to the apparatus is supplemented by pumps on 
the heating and cooling tubes. The rate of flow of tho 
liquid is controlled by regulating valves.—W. P. S. 

Milk ; Process and apparatus for clarifying [removing dirt 

from] -. Aktiebolaget Separator. Fr. Pat. 467,807, 

Jan. 28, 1914. Under lnt. Conv., July 21, 1913. 

A centrifugal apparatus is used, the milk being intro¬ 
duced through a oontral opening, passing to a chamber 
at the circumference of the drum where the dirt is de¬ 
posited, and then directed towards tho centre and to tho 
outlet.—W. P. S. 
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Food ; Process for preserving - or freeing it from germs, 

Ges. f. Sterilisation G. m. b. H., and M. Riegel, Berlin. 
Eng. Pat. 17,400, July 29, 1913. 

See Fr. Pat. 460,912 of 1913 ; this J., 1914, 98.—T. F. B. 

Margarine and the like ; Method of manufacturing -. 

E. V. Sohou, Copenhagen. Eng. Pat. 17,616, July 31, 
1913. Addition to Eng. Pat. 4278, Feb. 19, 1913. 
See Addition of July 30,1913, to Fr. Pat. 464,640 of 1913; 
this J., 1914, 216. The emulsion is first cooled to about 
—7° C.—T. F. B. 

Malt-extract preparations; Non-hygroscopic - and pro¬ 

cess for making the. same, F. Eiger, Basle, Switzerland, 
Assignor to Hoffman-La Roche Chemical Works, New 
York. U.S. Pat. 1,100,176, June 16, 1914. Date of 
appl., Feb. 27, 1914. 

See Eng. Pat, 6001 of 1914 ; this J., 1914, 660.—T. F. B. 

Use of chlorophyll extracts as Juel. Fr. Pat. 466,985. 
See 11a. 


XIXb.—WATER PURIFICATION ; 
SANITATION. 

Water ; Remoml of manganese from -. J. Tillmans. 

J. Gasbeleueht., 1914, 67, 713—724. (See also this J., 

1914, 331). 

A review of the methods used for the removal of manganese 
from drinking water, together with the results of an 
experimental investigation. The mothods in use in 
practice are filtration through manganese dioxide, or 
through material containing it, and filtration through sand, 
with or without previous aeration; in the latter methods 
ubc may also be made of the biological activity of certain 
algse. Among the manganese-containing material 
specially suitable for filtration is a j>ermutito containing 
8-5% MnOg ; the latter removes the manganous hydroxide 
from the water, while the permutite itself accounts for 
the acid radical; after removal, the manganous hydroxide 
iH oxidised by the dissolved oxygen to the dioxide and 
this acts as a fresh adsorbing surface. When complete 
regeneration of the material is necessary, it can be brought 
about in the ease of permutite by washing the filter with 
fierm&nganate, and in the east' of ordinary manganese 
dioxide by washing with an alkali and blowing air through. 
In the biological process, the manganese dioxide contained 
within the algie withdraws manganese by adsorption 
from the water and the vital processes of the organism 
oxidise it to the dioxide.—J. H. -J. 

Water ; Sterilisation of - In/filtration. K. Charitschkotf. 

Chem.-Zcit., 1914, 88, 222. 

Experiments with filter paper impregnated with cobalt 
nophthenate (see this .1., 1910, 210) showed that all porous 
bodies form hydrogen peroxide in presence of water. 
Sterilisation can be effected by passing water through 
pumice, asbestos and other substances, and it is suggested 
that oxidation takes place during the process.—J. H. J. 

Zinc pipes for conveying ivalcr ; Use. of -. A. Rinck. 

Z. Untersuch. Nahr. GenusBm., 1914, 28, 99—103. 
Pieces of zinc were immersed in flasks of distilled water, 
tap water and water saturated with carbon dioxide, and 
the quantities dissolved were determined colorimetrically 
after periods of 1 to 8 dayB. The amount of zinc dissolved 
increased, though not pro])ortionatcly, with the time of 
contact. After 1 day, 20 mgrms. per litre had been 
dissolved by distilled water, 12 mgrms. by tap water, 
and 160 mgrms. by the carbonated water. After some 
timo ordinary water formed a deposit of basic carbonate 
and the proportion dissolved was then much less. Tap 
water of medium hardness was sealed up in large zinc 
pipes with air excluded. After a year the amount of 
dissolved zinc was 2 to 3 mgrms. per litre. Physiological 
tests over a long period with water containing 7 to 8 mgrms. 


of zinc per litre gave no indications of injurious results* 
(Sec also this J., 1913, 967.)-C. A. M. 


Potash trade-waste; Influence of - on the biological 

processes in river water, A. Muller and L. R. Fresenius. 
Arbeitcn aus dem Kaiserliohen Gesundheitsamte, 
Berlin, 1913, 46, pti 4. Chem. Ind., 1914, 87, 186—192. 

A sewage percolating filter was used for the experiments, 
the changes taking place in the liquid passing through 
such a filter being similar to those taking place in the self* 
purification of rivers. To the sewage pawed through tho 
filter, known quantities of tho waste lye were added, and 
the analysis of the effluent compared with that of the 
effluent from tho filter without tne addition of the lyc. 
It was found that when the lye ^as added in quantity 
sufficient to raise the chlorine content of the mixture to 
3 grms. per litre, there was no adverse influence upon tho 
biological ohanges in tho filter. A further increase of the 
chlorine to 6 grms. per litre diminished the nitrates in the 
effluent, while 20 grms. of chlorine prevented their forma¬ 
tion altogether. No definite influence upon the oxygen 
absorption of the effluent could be detected. In partially 
! purified Bowage the addition of the lye dolayed putrefaction, 

[ and on standing in contact, completely stopped it; on 
. diluting with clean water, putrefaction occurred as usual. 

] The number of bacteria in tho presenoe of 1-6 grm. of 
chlorine per litre was not influenced, but double the amount 
of chlorine caused a considerable reduction, and still 
higher amounts further reduction. The other forms of life 
present were not affected by 3 grms. of chlorine per litre.but 
20 grins, prevented all life from developing. In cultivation 
experiments with pure cultures, tho presence of ohlorino 
up to 6 grms. per litre, slightly favourod nitrification, but 
over 7 grins, considerably reduced it. It is recognised 
that in a river water the addition of lye corresponding 
to 3 grms. of chlorine per litre does not interfere with its 
purification, but that double the amount does so. From 
these results it can be laid down as a guide for use in 
practice that the admission of lye to a river water so os 
to raise the. amount of magnesium chloride to 3-5 grms. per 
litre is the danger point for all the lower forms of life in the 
river, but that from amountH even exceeding this, damago 
to fish is not to be expected. The interference of the 
waste lye with the self-purification of the river seems 
to exclude altogether the amounts entering in proctioe. 


Nickel cooking utensils. M. Vuk. Z. Untersuch. Nahr. 

Genussm., 1914, 28, 103—104. 

Discordant results obtained in experiments on the 
action of acids upon nickel cooking utensils are due to the 
nature of the nickel. Pieces of nickel of the same area 
were heated on the water-bath with 5% acetic acid for 
24 hours, and the quantities of metal dissolved per »q. m. 
were determined electrolytically, with tho following 
results:—Wrought, 15*6 to 16-9; oast, 25*3 to 28'8 ; 
electrolytic, 30 6 to 30-8; drawn, 331 to 39 0, and 
Borndorf “ pure ” nickel, 61-4 to 65*4 mgrms.—C. A. M. 


Ozone in ventilation. .1. C. Olsen and W. H. Ulrich. 

J. Ind. Eng. Chem., 1914, 6 , 619—623. 

A defence of the ubc of ozone in ventilation and a reply to 
papers by .Iordan and Carlson and by Sawyer and others 
respectively (see J. Amer. Med. Assoc., Sept. 27, 1913). 
The view that ozone does not destroy odorous substances 
but merely masks their odour has been based on 
experiments in which the quantities of ozone used have 
been far too small, this being due mainly to the foot that 
the odour of ozone is at least 100 tttnes more intense than 
that of other substances having a pronounced odour. 
Experiments are described showing that ozone oxidists 
hydrogen sulphide and oil of cloves. Moist bacteria a e 
quickly destroyed by ozone even in low c onoentrations, ar.d 
tne works of Chapin, Doty, and Winslow and Robinson 
have shown that infection from air-borne bacteria oocure 
only when the latter are in a moist condition. No single 
instance of harm to a person from the proper use of ozone 
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in ventilation has been published and all efforts to produce 
harm experimentally with low concentrations of ozone 
have foiled.—A. S. 

Physiological [ bactericidal J and physico-chemical action 

of neutral salts ; Relation between the -. L. Berczeller. 

Biochem. Zeits., 1914,00,173—190. 

Experiments were made with Traube’s stalagmometer 
(comparQ this J., 1911, 448; 1912, 839, 845) on the 
influence of Halts on solutions of physiologically active 
substances. In unsaturatod solutions of alcohol, phenol, 
thymol, menthol, camphor, quinol (hydroquinone), 
s-naphthol, sodium glycocholato, glycocholic acid, 
albumoBe, and casein, the Burfaeo tension was lowered to 
a greater extent in preHonce of dissolved salts than when 
these were absent. The physiological action of the 
substances mentioned is affected in a similar manner by 
salts, as in shown in the following table, in the case of the 




Lowering of surface 

Phenol solution. ■ 

Bactericidal action. 

tension. 

- - 

Plus a neutral salt 

Ureater 

greater 


(potassium hi. Its less 

(potassium salts less 


active than sodium 

active than sodium j 


salts, iodides Jess 

salts, iodides loss’ 1 


active than chlorides) 

active than chi*.rules) 1 

Plus alcohol .... 

lesser . 

lesser 

Plus urea ...... 

no effect J 

no effect 

__ 1 


The most satisfactory explanation of the results is one I 
baBed on the assumption of the formation of hvdratos 1 
of the salts, whoreby a portion of the water is rendered ; 
inactive us a solvent. {Sodium bonzoate forms an i 
apparent exception to the rule formulated above, for ; 
aJtnough it lowers the surface tension more than other 
salts, it is less effective in increasing the bactericidal action 
of phenol: this is probably due to the fact that sodium 
benzoate is itself strongly adsorbed and hence is capable of 
displacing adsorbed bactciicidcs.—A. S. 

Phenol; Action of - on the surface tension of albumin 

solutions L. llerczollor. Biochem. Zeits., 1914, 66, 
191—201. 

The surface tension of serum and of solutions of different 
albumins, peptone, and oreptone is lowered to a greater 
extent than is that of distilled water by addition of phenol. 
ji-(ht‘Bol and chloral hydrate produce a similar effect but 
not alcohol, propyl alcohol, triacotin and camphor. 
Since, according to Ehrlich and Beohhold (this J., 1900, ! 
655) the bactericidal action of phenol is diminished by | 
addition of serum, the rule that bactericidal activity and | 
lowering of surface tension (seo preceding abstract) vary ] 
in a similar manner apjioars not to hold in this case. If, 
however, from a solution of serum-albumin to which 
phenol haB been added, the phenol be removed by passing 
the solution several times in a fine stream through benzene, 
the resulting solution has a considerably lower surface 
tension than before the addition of phenol, so that the 
lowering of the surface tension muBt be due not to the 
phenol, but to the serum-albumin or to a substance pro¬ 
duced therefrom by the phenol. Moreovor the lowering 
of the surface tension duo to the phenol, i.e. the difference 
between the surface tensions of the solution of scrum- 
albumin plus phenol and of the same solution after 
removal of the phenol, is somewhat smaller than that of 
aqueous phenol solution.—A. S. 

Aluminium sulphate ; Relation between - and colour 

in mechanical [water] jmrification. F. E. Hale. J. Ind. 
Eng. Ckem., 1914, 6 , 632-637. 

As evidence in favour of the view that part of the organic 
colouring matter of natural waters is of an acid character, 
results are quoted showing that on precipitation with 
basio aluminium sulphate, the acidity produced was lower 
than that expected by an amount proportional to the 
colour removed. On blowing air through highly coloured 
water to remove o&rbonic acid, a residual acidity was 
left equivalent to the oolour acidity ; this residual acidity 
was not destroyed by boiling. When the colour acid was 


neutralised by Bodium carbonate, a larger quantity of 
aluminium sulphate was required to effeot deoolorisation 
than before neutralisation. Commercial basic aluminium 
sulphate has an average composition corresponding to 

2Al,(S0 4 ) a ,Al 2 (80 4 ),(0H) t , an <l according to the alka¬ 
linity of tho water, either a basic Bulpnato-carbonate, 
2Al 4 (C0 s ),(0H) a ,Alj(S0 4 ) 8 (0H)j, or a basic aluminium 
carbonate is precipitated, the hydroxyl groups of which 
combine with the colour acid. The colour acid will also 
combine with other hydroxides, and good results have 
been obtained at Grand Rapids, Michigan, with excess of 
magnesium hydroxide. Regarding basic aluminium car¬ 
bonate as the colour precipitant, the precipitate produced, 
at ordinary temperatures may be formulated as 
Al^COjJJtg, where R is the radical of tho colour acid. 
At 100° F. (38° 0.), a precipitate of Al 2 (C , 0 3 )R 4 , iB produced, 
double the quantity of colour boing removed, and this 
is also the case if excess of basic aluminium sulphate over 
the quantity corresponding to the alkalinity of the water 
bo used. At Springfield, Mass., U.S.A., for example, 
double the usual quantity of colour is removed ]>er unit 
of precipitant by adding excess of aluminium sulphate, 
and after a definite period mixing with a further quantity 
of untreated water. At the boiling temperature, the colour 
is intensified by addition of aluminium sulphate, probably 
owing to the formation of a soluble compound, A1 4 K 8 , 
analogous to the known soluble iron compound.—A. S. 

Pharmacological activity and lowering of surface tension, 
Berczeller. See XX. 


Water fed into steam generators; Apparatus for treating 
and removing amalgamated oil , grease and carbonates of 
lime and magnesia, sodium and the like held in suspension 

in - and for heating and softening and purifying such 

feed water . J. Pomeroy, Southsea. Eng. Pat. 1103, 
Jan. 15, 1914. 

Thk feed water flows down a series of inclined planes 
provided, with cross baffles into a set of precipitating 
boxes. The apparatus is placed in the steam space of the 
steam generator and heated bv the steam. The impurities 
collected in tho bottom of the precipitating boxes are 
blown out of the boiler at intervals and the purified and 
heated water overflows into the water in the generator. 

—VV. H. (’. 

Garbage and sewage sludge ; Method of treating -. A. F. 

Matlack, Philadelphia, Pa., Assignor to Sewage and 
Garbago Power Co. U.S. Pat. 1,102,532. JuU 7, 1914 ; 
date of appl., June 9, 1911. 

The garbage or sludge is distilled at a temperature below 
thut at which the solid matters are charred, and the 
volatile produots are eollocted and separated. The dry 
residue is then treated in a gas-producer to convert it into 
a combustible gas and an ash which may bo used as a 
fertiliser.—W. P. S. 

Elevating liquids fe.g. sewage]; Process of and apparatus 

for -. A. PrioBtman, New York. U.S. Pats. 

1,102,683 and 1,102,684, Julv 7, 1914; dates of appl.. 
April 27, 1912, and July 17, 1913. 

The liquid (sewage) is fod into a settling well whence the 
liquid portion overflows into a second well. The liquid 


f. ' J---TTv.iuuu lull |inuiinuy nu|iauvwju 

solids are elevated from the first well by an ejector worked 
by compressed air and controlled by the height of the 
level oi the liquid in the second well.—W. H. C. 

Disinfectant. Schiilke und Mayr Akt.-Ges. and P. Flemming, 
Fr. Pat. 467,638, Jan. 22, 1914. Under Int. Cony!, 
Jan. 24, May 6, and Oot. 16, 1913. , 

A wiXTtra* of ohloro-xylenols and chloro-cresols or alkali 
compounds of the latter.—W. P. S. 

Disinfectants, fiohiilke ond Mayr Akt.-Ges., and P, 
Flemming, Hamburg, Germany. Eng. Pat. 25,749, 
Nov. 11, It 13. 

8ns Fr. Pat. of 1913; preceding.—T. F. B. 




ViU. XXXIII..Ho. 17.] Cl. XX —ORGANIC PRODCCT8; MEDICINAL SUBSTANCES; ESSENTIAL OILS. 885 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine; New test for - [and copper ]. T. H. Oliver. 

Chem. and Drug., 1914, 85, 249. 

On adding a few c.c. of hydrogen peroxide and a email 
quantity of strong ammonia solution to a solution of 
morphine or one of its salts, and stirring with a copper 
wire, gas is evolved and a deep port-wine coloration is 
produced ; 0 00002 grm. of morphine oan be detected by 
the tost, but with very Bmall quantities, a few drops of 
potassium cyanide must bo added, after stirring, to destroy 
any blue colour due to copper. Monomethylamino may 
be used in place of ammonia, but not dimetnylammo nor 
caustic soda. Apomorphino gives an orange coloration 
under similar conditions, but codeine and dionino (ethvl- 
morphine), which are indistinguishable from morphine by 
ordinary tests, do not give the reaction, nor do strychnine, 
brucine, atropine, narcotine, heroine, cocaine, nicotine, 
cophalino, oraetino, veratrine, physostigmine, pilocarpine, 
and coniine. Cop(ier (0 00001 grm.) may also bo detected 
by the tost.—A. S. 

Morphine and phenols ; Characterisation of - by uranium 

salts. <J. Aloy and C. Kabaut. Bull. Soc. Chun., 1914, 
15, 680—682. 

Salts of uranium give a red coloration with morphine 
and with substances containing free phenolic (OH) groups. 
The reaction can bo carried out by adding a crystal or 
a fow drops of a saturated solution of uranium nitrate 
or acetate to the substance dissolved in water or in methyl 
alcohol; free acids must be absont. In casoB where traces 
only of morphine are suspected the liquid should be 
evaporated to drynoss. 0-05 mgrm. of morphine hydro¬ 
chloride can be detected.—It. G. P. 


Papaver orientate.; Alkaloids of -. W. Kloo. Arch. 

Pharm., 1914, 252, 211—273. 

Papaver orientale contains two alkaloids, thobaine and a 
now crystalline alkaloid isothebaine, m. pt. 203°—204° C., 
Md- +285*1® in alcohol. When the plant is in vigorous 
growth thobaine is the chief alkaloidal constituent, whilst 
after ripening and withering, tho roots contain ohiofly 
isothebaine. Isothebaine is isomeric with thobaine and 
has the formula C 1 , 7 H 14 N(OCH a ) a OH, the nitrogen atom 
being tertiary and attached to a mothyl group. The 
crystalline sulphate, hydrochloride and i-bitartrate were 
prepared. When boiled with acetic anhydrido isothebaine 
yielded a diacetyl derivative with rupture of tho nitrogen 
ring, and with nascent diazomethano, a monoinethyl ethor 
was formed. Mcthylation with dimethyl sulphate gavo 
isotheba ine.methyle.therme.thyUulphatc , crystalli si ng from 
ethor-alcohol in noedlos, m. pt. 237°—238° 0., [cx]d = 
-f 158-1°. This compound whon boiled with caustic Boda 
gave two methmo bases, isolhebaine.methinemethylether, 
amorphous and optically inactive, and {)A0-dihydroxy-$- 
dimeihylamino-3A.5-lrimefhoxy-H-vinylphenanthrene, m. pt. 
104°—105° C., [«]d=— 283-9°. Both mothine bases com¬ 
bined with dimethyl sulphate yielding isothebainemethine- 
methyhtherdimethylsulphate which crystallised in needles, 
ra. pt. 195°—19(1° C., and was optioally inactive. On 
heating with caustic Boda in methyl alcohol this latter 
substance waB decomposed into Irimefhoxyvinylphcn- 
anthrene and trimethylamino. Trimethoxyvinylphenan- 
threne on oxidation with potassium permanganate gave 
a trimethoxyphenaxdhrenecarboxylic acid which when 
heated with glacial acotic acid gavo the 3.4.5-triraethoxy- 
phenanthrene previously obtained synthetically by 
Pschorr and Koch (Annalen, 1912, 891, 40). The con¬ 
stitutional formula suggested for isothebaine, based on 
these reactions, is 



Isothobaine gives a highly characteristic! intense violet 
coloration with concentrated nitric acid. It oan be 
separated from thobaine by hoating tho mixture with 
dilute hydrochloric acid, which converts thebaino into 
thebeninc, insoluble in ether, but leaves isothebaine 
unaffected. It is considered that tho alkaloids of Papaver 
orientale, unliko those of Papaver somniferum (Muller, 
Arch. Pharm., 1914, 252,280—293), do not serve as reserve 
stores of nitrogen to bo subsequently used for albumin 
formation.—:T. C. 

Hydrastis alkaloids; Determination of -. J. Gsell. 

Chcm.-Zeit., 1914, 88, 641. 

Hydkastink is precipitated from hydrastis extract with 
sodium hydroxide, and separated frorrfthe berberine (which 
remains in solution), by centrifugalising. Each alkaloid 
is then determined from tho amount of methoxy-groups 
found by means of Bcnedikt's apparatus and method* 
viz., boiiing the compound with hydriodio acid of sp. gr. 
1-71. One grm. of hydrastine corresponds to 1-248 grm. 
Agl, and 1 grm. of berlierine hydrochloride to 0-985 
grm. Agl. The lactonic group in hydrastine isjiuantitft- 
tivelv separated, by boiling with N /10 sodium Hydroxide 
solution under a pressure of 1 to 1J atmos. One grm. of 
hydrastine—26-4 c.c. N /10 alkali.—C. A. M. 

Clematis %'italba; Constituents of -. F. Tutin and 

H. W. B. ('lower, ('hem. Soc. Trans., 1914, 105, 
1845—1858. 

The flowering branches of Clematis vitalba, Linn6 (“ travel¬ 
ler’s joy ” or “ old man’s beard ”) wore dried, ground and 
extracted with hot alcohol. In addition to much chloro¬ 
phyll and resin the extract yielded the following definite 
compounds : 3.4-dihydroxy cinnamic acid, oaulosapogenin, 
I- 4 2 DflflOo. identical with the substance isolated by Power 
and Salway from Cauhphytlum thalictroides (this J., 1913, 
211), a glucoside of cuulosapogcnin, C m Rh« 0 18 . having the 
characters of a saponin, dextrose, myricyl and eeryt 
alcohols, hentriacontane, a mixture of sitosterol and 
stigmasterol, a phytoBterolin consisting essentially at 
stigmasterol-glucomdc, and a mixture of acids consisting 
of melissie, corotic, palmit ic and unsaturated acids including 
linolic acid and an acid, 0 2 ,H 44 O g , m -P^- 60*5° C., iso¬ 

meric with behonie acid. Some of tho derivatives of 
caulowapogonin gave on analysis anomalous results. 
No alkaloid and only a trace of volatile substanco could 
be detected. No confirmation of tho alleged irritant 
properties of Clematis vitalba could bo obtained.—T. C. 


Anthemis vobilis [ chamomile]; Constituents of flowers <4 

-. F. B. Power and H. Browning, jun. Chem. Soc. 

Trans., 1914, 105, 1829—1845. 

21-09 kilos, of tho ground tiower-heads of Anthemis nobilis, 
Linne (chamomile) from plants grown in Belgium were 
extracted with hot alcohol, the alcoholic solution conoen 
trated and the extract distilled in steam. 34-3 grms. of an 
essential oil wero obtained but not further examined. 
The following compounds were isolated from the extract: 
3.4-dihydroxycinnamic aoid, apigonin C 14 Hio 0 8 , a new 
glucoside of apigenin, C 91 H,oOio,HtO, m.pt. 178°—180° G» 
which gave a hoxa-ocotyl derivative, m.pt. 144°—146° (\* 
choline, t-inositol, triacontane, taraxasterol, C 4 *H 4 7 . 0 H, 
m.pt. 217°—219° C., a phytoBterolin consisting chiefly 
of sitosterol-d-glucosido, a mixture of fatty acids consisting 
of cerotic, stearic, palmitic, oleic and linolic acids, together 
with a considerable amount of a sugar yielding d-pnonyl- 
glucosazone. The substances “ anthemic acid” aod 
“ anthesterol ” of previous investigators could not be 
confirmed. The bitter taste of ohamomile flowers is due 
to dark-coloured amorphous material and not to any 
well-defined constituent.—T. 0, 


Podophyllum resin ; Method for the determination of -» 

W. M. Jenkins. J. Ind. Eng. Chem., 1914,6,671—672. 
In previous methods for the determination of Podophyllum 
resin (oompare Dunstan and Henry; this J., 1898, 288), 
it has been assumed that the resin is insoluble in water. 
The res ; n is, however, slightly soluble in water, and the 
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solubility is increased oven by small percentages ol 
alcohol. A method is described based on tho ready 
solubility of the rosin in a mixture of 1 part of alcohol 
and 2 partfc of chloroform. 6 o.c. of the fluid extract 
of Podophyllum are shaken with 5 c.c. of alcohol, 10 c.c. 
of chloroform, and 10 c.o. of acidulated water (0 0% HC1). 
Tho lower layer is drawn off and the aoucous solution 
extracted twico with 15 c.c. of alcohol-chloroform oach 
timo. Tho united extracts aro washed with 10 c.c. of 
acidulated water, and the aquoous layer again shaken 
twico with 15 c.c. of alcohol-chloroform. The combined , 
extracts aro ovaj>orated and tho residue driod at 100° 0. 
The drug is extracted with alcohol by hot maceration 
and 10 c.c. of the extract (=2 grins, of drug) are treated 
as described abovo, except that the addition of 5 c.c. of 
alcohol is omitted. A standard of 5% of rosin for tho fluid 
extract is suggested.-—A. S 

Pkarmacolojical activity atul lowering of /turface. tension. 

L. Bcrczeller. Biochem, Zoits., 1014, 66, 202—206. 
The results of the? author’s experiments confirm the view 
expressed by Traubo (this J., 1012, 839) that, there is a 
relation between the pharmacological activity of medicinal 
substances and their action in lowering the surface tension 
of water. Experiments were made with phenol, the di- 
and tri-hydroxybenzenes, aromatic hydrocarbons, vanillin, 
the cresols, the naphthols, thymol, menthol, camphor, 
'])■ and o-nitrophenol, p-, m-, and o-nitrotoluene, m- and 
o-toluidincj, p- and o-nitrobenzaldehyde, chloralosc and 
p-chloralose, phenanthrone and anthracene. Certain 
exceptions wore observed : e.g., quinol (hydroquinone) is 
more poisonous than resorcinol, but the latter causes the 
greater lowering of surface tension, and o-crcsol is a better 
antiseptic than w-cresol although it has less effect on the 
surface tension.—A. S. 

Essential oils free from terjtenes and sesquiterpenes used in 
perfumery. H. Mann. Amer. Perfumer, 1914, 9, 
135—136. 

The odorifie intensity of torpcnelcBs essential oils com¬ 
pared with the ordinary oils as unity was as follows:— 
Angelica root, 20 ; anise, 1 \ ; star anise, U ; bay leaves, 

2£ ; bergamot, ; birchbuds, 2—3 ; biren tar, 10—12 ; 
eananga, 10—12 , cassia, 1£ ; cedar wood, 8, chamomile, 
1$—2; cinnamon, 1$; cinnamon leaves, H; citronella, 

2—2£ ; celery, 3 ; cumin, 2 —3 ; cypress, 30 ; eucalyptus, 

1$ ; fennel, 21—3; geranium, 1$; guaiacum wood, 1$; 
hops, 8—9; kuro-moji, 3—4; lavender, 11—2; lemon, 
30; lemongrass, i\ ; lime (distilled), 12—15; lime (ex¬ 
pressed), 8—10; linaloe, 1£ ; mandarin, 60; myrrh, 2£ ; | 
myrtle, 3—4; noroli, 2J; nutmeg, 6—8; opopanax, 4—6; 
orange (sweet), 60 ; (bitter), 60 ; origanum, 1J ; patchouli, 

4—5; peppermint, 1$ ; potitgrain, 1$ ; pimento, 1^; 
pine (leaves) 3—4 ; conos (A. pectinnta), 60 ; leaves ( A . 
pcctinata), 60; rose, 1$ ; rosemary, 2; sandalwood, 

1J—4 ; thyme, 4—5 ; vetiver, 11 ; and ylang-ylang, 

2—2J. Tcrpeneless lemon oils are used in the preparation 
of cheap eau-de-oolognc since their alcoholic solution can be 
diluted with more wator than in the case of the ordinary 
oil without becoming turbid.—C. A. M. 

Cedar wood ; The oil of Port Orford - and some observa¬ 

tions on d-a-pinene. A. W. Schorger. J. Ind. Eng. 
Chom., 1914, 6 , 631—632. 

The Port Orford cedar [Chamaecyparis lawsoniana (Murr.), 
Parlaiore] is found along the Pacific Coast from Coos Bay, 
Oregon, to Mad Rivor, Californio. Tho oil obtained from 
the wood has a strong pleasant odour and a pronounoed 
physiological action on tne kidneys. Selected “ resinous ” 
pieoes of wood yielded, by steam distillation, 10% of oil of 
sp. gr. 0-891 at 15° C., n T p =1-477; the oil left a blood- 
rod distillation residue. The oil examined by the author 
had been kept for four years in a tightly-stoppered bottle. 
It was rectified by shaking with 10% sodium carbonate 
solution and distilling with steam over soda solution : the 
rectified oil left no blood-red residue on distillation and did 
not produce the characteristic physiological action of the 
freshly-distilled oil. The rectified oil had the sp. gr. 


0-8905 at 15° C., 1-4758, +39-60°, acid value 

0-30, ester value 32-8, ester value after aoetylation 71*57, 
and gave the following fractions on distillation: 155°— 
157° C., 60*5; 157°—170°, 3 ; 170°—180°, 4 ; 100°—130 1 
at 15 mm., 20-5; 130°—160° at 15 mm., 7 ; and 160°- 
190° C. at 15 mm., 1%. It contained approximately 
60—61% of <f-a-pinene, 6—7% of dipentene, 11% of fret 
J-bomeol, 11-5% of esters (calculated as bornyl acetate), 
and 6—7% of cadinene. The combined bomeol was present 
mainly as bornyl acetate, but to some extent also as formate 
and caprinato. In tho oil oil free formic, acetic, anc 
caprinic acids were present. By fractionation over sodium 
the fraction distilling at 155°—157° C. yielded 65% of it* 
quantity of pure d-u-pinene of b.pt. 156°—156-1° C. al 
760 mm., sp. gr. 0-8631 at 15° C., w 1 u A = 1-4684; [a]n — 
+51-52.—A. S. 

Cus-Cus [ve.tmrt] oil of India. P. Singh. Chom. and 
Drug., 1914, 85, 225—256. 

Seven sain pi os of roots of vetivert (Cus-Cus orKhas-Khai 
grass, Andropogon muricutus, Rotz) from different localities 
in India wore examined aB to yield of oil, 25 grins, being 
distilled with steam for about 8 days, and tho oil extracted 
from tho distillate with chloroform. Tho yield of oil was 
from 0-45 to 1-14%, varying according to tho season ii 
which tho roots were collected. To obtain a good yield ol 
oil (0-7—1%) the roots should bo collected from towards 
tho end of tho winter till the commencement of the rainy 
season. A sample of tho oil was purified by re-distillatior 
with steam, leaving as residue a resinous mass from which 
by extraction with alcohol, there was isolated a dark rod 
resin (9-4 grins, from 75 grins, of oil) of m.pt. 70° C., sp 
gr. 1132 at 30° C., acid value 46-9, saponif. valui 
111-2, iodine value (Hiibl, 18 hours) 268-2, optical 
rotation (calculated to 10 c.c. of solid resin from observa 
tion with a dilute solution),+488. The yellowish browr 
redistilled oil was quite transparent and had the following 
characters: sp. gr. 1-011 at 15° C., optical rotatioi 
(100 mm. tube) —30-7, w?l'=l-5165, acid value 10-5 
Bajionif. value 80*1, saponif. valuo after acetylation 132-8 
iodine valuo (Hiibl, 18 hours) 194-4, soluble in 2 parts ol 
80% alcohol.—A. S. 

Esters ; Determination of - in essential oils. ,T. Niviere 

Bull. Soc. Chim. 1914, 15, 677 - 680. 

The author criticises Behai’s recommendation that esten 
should be sa]>onifiod in cloned vessels (thiB J., 1914, 765) 
Concordant results wore obtained by saponification n 
an o]>cn flask fitted either with an air tube or a reflu? 
condenser. Higher results wore obtained with closet 
flasks than with open flasks, e.g., lavender oil gave i 
saponification valuo of 114*2 in an opon flask and 117 in i 
closed flask ; bergamot oil, opon flask 104-1, closed fiasl 
150-7. Pure linalyl acetate gave practically identica 
results oithor in open or closed flasks, viz., 242, but linaly 
acetate containing 2% of conanthol gave saponificatioi 
values, open flask 239-8—239-9 ; closed flask 241-7—242 
The differences therefore appear to be due in part to th< 
presence of aldehydos and not to tho loss of volatili 
esters.—It. G. P. 

Salicylic acid [and acetylsalicylic acid and salol J; JUanu 

facture of -. Ohem. and Drug., 1914, 85, 313—314 

Sulicylic acid. In Kolbe’s process, the patent foi 
which expired in 1887, crystallised phenol iB dissolved ii 
the equivalent quantity of caustic -soda, the solutioi 
iB evaporated in shallow iron vessels, with vigoroui 
stirring, and the reddish-yellow, very hygroscopic sodiun 
phenoxide thus obtained is ground and heated talOO’C. 
m a metal retort; the mass is constantly stirred anc 
subjected to the action of a rapid current of dry heatex 
carbon dioxide. The temperature is raised gradually 
in tho course of several hours to 180° C.; phenol distil 
over, at first in small quantity, later more abundantly 
The mass is heated finally to 200° C., and after 6—8 hours 
whon no more phenol distils over, the greyish white residui 
is dissolved in water, resinous and coloured impurities an 
separated by fractional precipitation with hydrochlorii 
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or sulphuric acid, and tho salicylic aoid is then precipitated 
by addition of more mineral acid. (See also Thorpe 
Dictionary of Appl. Chem., 1913, Vol. IV., p. 019)., 
Potassium phenoxide is now usually employed instead of 
the sodium compound (oompare Eng. Pat. 17,002 of 
1893 ; this J., 1893, 1055), and a modified process is also 
used, in which carbon dioxide under pressure is used at 
120°—145° C. (See Eng. Pats. 10,107 of 1884 and 7801 of 
1880 ; this J., 1885, 551 ; 1880, 501). The acid is purified 
from oresotic acid by Williams’ process (seo G. G. Hender¬ 
son, this J., 1890, 591), a hot aqueous solution being 
neutralised with calcium carbonate, and the calcium 
salicylate filtered off, recrystallised from hot water till 
colourless, decomposed with hydrochloric acid, and the 
precipitated acid washed with water and recrystallisod 
from diluto alcohol. It is difficult to obtain a product of 
permanent pearl-white appearance, details of certain stages 
<»f the purification and of the final crystallisation being 
•secret. 

Ace.tylsaHcylic arid (aspirin). No patent rights cover tho 
manufacture of acetylsalicylic acid, two methods for which 
are as follows:—(1) A mixture of 50 parts of salicylic 
acid and 75 parts of acotic anhydride is heated for 2 hours 
at 150° C. under a reflux condenser. On cooling, acetyl 
salicylic acid crystallises : 'it is freed from acetic anhydride 
by pressing, and rocrystallised from dry chloroform, 
yielding white noodles, m. pt. 135° readily soluble in 
benzene, alcohol, glacial acetic acid and chloroform, 
soluble with difficulty in cold water. (2) A mixture of 
25 parts of Halicylic acid and 20 parts of acetyl chloride 
is heated for several hours at 80° C. under a reflux con¬ 
denser, then the excess of acetyl chloride is distilled off, 
and the residue rocrystallised from dry chloroform. 

Said (phenyl salicylate) is produced by treating salicylic 
acid and phenol with phosphorus pentachloride or oxy¬ 
chloride. The prooess of manufacture was patented in 
England in 1886 (see Eng. Pat. 8018 of 1886; this J., 
1887, 561 ; also Levinstein, this J., 1886, 577), and the 
patent rights (now expired) were transferred to German 
firms. (See also Eng. Pats. 10,260 of 1887, 14,224 of 1891, 
and 23,449 of 1892; this J., 1888, 587; 1891, 1026; 
1894, 274.)—A. H. 

Acetanilide and phrnacetin in admixture; Determination 

q f -. Studies in synthetic drug analysis. /. W. O. 

Emery. J. Ind. Eng. Ohcm., 1914, 0, 005—009. 

The method proposed depends on the fact that phen- 
acotin in aqueous solution forms an insoluble poriodido 
(C^H 5 O.CeH 4 .NH.(’ 2 H s O) s ,HI,l 4 , when treated with an 
acid solution of iodino in potassium iodido. 0‘2 grm. of 
the sample is d’ssolved in 2 c.c. of hot glacial acotic acid 
in a small Lipped Erlonmeycr flask, the solution is diluted 
with 40 c.c. of water previously warmed to 70° (J., trans¬ 
ferred to a stopporod 100 c.c. flask containing 25 c.c. of 
standard iodine solution (30 grms. of iodine and 40 grms. 
of potassium iodide per litre) warmed to 40° C., two 10 c.c. 
portions of warm water being used for rinsing. After 
mixing, 3 c.c. of concentrated hydrochloric acid aro added: 
the insolublo poriodido separates at first apparently in an 
emulsified condition, but after some time forms bronze- 
coloured leaflets. When tho crystals have formed, the 
mixture is allowed to cool, diluted with water to 97—98 c.c., 
allowed to stand overnight, made up to 100 c.c., mixed, 
allowed to settle for ^ hour, and a portion of tho solution 
filtered through a dry 55 cm. filter: the first 15 c.c. aro 
collected separately, and then 50 c.o. are collected and the 
excess of iodine titrated with N /10 thiosulphate. Or, the 
jioriodido may bo filtered off, decomposed by means of 
eodium sulphite, the phenacetin extracted with chloroform 
and woighed. In the filtrate from tho phenacotin periodide, 
acetanilide may be determined by add ; ng sodium sulphite 
to remove froe iodine, extracting the acetanilido with 
chloroform, hydrolysing it with sulphuric acid, and titrating 
the resulting aniline sulphate with potassium bromide- 
bromAte solution. In the case of complex mixtures con¬ 
taining caffeine or antipyrine or both, the sample is first 
digosted with hot dilute sulphuric aoid, the caffeine and 
antipyrine then removed by extraction with chloroform, 
and the sulphates of phenetid : ne and aniline present in 
the acid aqueous solution re-converted into phonaoetin 


and aoetanilide respectively by adding a slight exoess of 
solid sodium bicarbonate and a few drops of aoetio anhy¬ 
dride (Proc. A.O.A.C., U.8. Dept. Agric., Bureau of 
Chem., Bull. 162 (1912), 197). 

Tho formation of tho insoluble periodide may also be 
used as a test oapable of detecting 0*5 mgrm. of p&enaoetin. 

—A. S. 

Manufacture of antipyrine. Chem. and Drug., 1914. 85» 
273. 

Thk following aro tho steps in the method of making 
antipyrine :— 

1. Formation of phenylhydrazine from benzene. —Benzene 

is converted into nitrobenzene by the action of concen¬ 
trated nitrio acid, then reduced to aniline by nascent 
hydrogen formed by the action of hydrochloric aoid on 
scrap iron. Tho aniline is diazotised with nitrous acid, 
and a paste of stannous ohlorido is added to the clear, 
mobile, brown diazo-solution which becomes creamy white 
and bo stiff that it can only just be poured. A couple of 
hours’ standing ensures oomplotc reduction ; neutralisation 
with caustic soda follows, and tho phenylhydrazine formed 
is then distilled under reduced pressure. 1 

2. Preparation of aceto-acetic ethyl ester. —This is accom¬ 
plished by the action of metallic sodium upon ethyl aootato 
followed by treatment with acetic acid. The othyl acetate 
is obtained by acting upon sodium aootate with a mixtu: © 
of alcohol and sulphuric aoid. Ethyl alcohol added in 
small portions to sulphuric acid produoes othyl sulphuric 
acid. This is poured upon dried fused and broken pieces 
of sodium acetate previously plaood in a copper still. 
After standing twolvo hours the contents of the still are 
raised to the boiling-point, in order to form ethyl acetate, 
which distils over. Tho collected distillate is then freed 
from water by redistilling over calcium ohlorido. In order 
to form accto-acotic ethyl ester, the ethyl acetate with 
small pieces of metallic sodium drawn into wire aro placed 
in a still having a reflux condenser and left until the 
sodium has disappeared, after which a moderate exoess of 
50% acetic acid is added and the contents agitated. On 
standing, the contents separate into two layers, the upper 
one of which is subjected to fractional distillation, and tho 
portion which passes over between 175° and 185° C. 
collected. 

3. Condensation of phenylhydrazine and aceto-acetic 
ethyl ester to form phenyl-methyl pyrazolone. —When the 
phenylhydrazine and tho ester are mixed in the proportion 
of 1 to 1-3 the solution boils vigorously ; globules of water 
separate and float through tho mass of tno liauid, which 
rapidly changes in colour from light yellowish-brown to 
reddish-brown. Upon warming this over a water-bath for 
a couple of hours the liquid darkens and thickens until it 
can only just be poured. During the heating alcohol is 
eliminated, a second condensation takes place, with forma¬ 
tion of the pyrazolone ring. After removal of the alcohol 
and water, the dark, thick fluid Is stirred, and poured while 
warm into a little over its own volume of ether. In a few 
minutes reddish particles begin to sopArate, and soon 
solidify into a dark-reddish crystalline magma insoluble in 
other. This mass is oflowed to stand until cold, when it is 
filtered and washed very thoroughly with ether until it 
forms a white crystalline powdor. 

4. Methylation of the pyrazolone compound and Hie 
formation of antipyrine.—'Thia is accomplished by taking 
equal weight* of freshly distilled methyl iodide, pyrazolone, 
and methyl alcohol, mixing them togother in sealed 
glass prossuro tubeB, and heating to *100° C. in a 
bomb-furnace that allows of careful regulation. The 
temperature muBt not go much above 100° C., or there 
will be great danger of explosion from exoessive internal 

ressure due to sudden liberation of vapours produoed by 

eoomposition. At the end of three hours the containers 
are allowed to oool. When the tubes from the furnace 
have thoroughly oooled, tho contained hydriodide solution 
is removed into an open vessel. In order to avoid spatter¬ 
ing, care must be taken in opening the tubes to allow the 
internal pressure to be relieved gradually. Water and 
sulphurous acid are next added, and the solution boiled 
until most of the methyl alcohol has been driven off. The 
sulphurous acid acts upon the hydriodio acid, forming free 
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iodine, sulphur, water, and basic l-phenyl-2-3-dimethyl-5- 
pyr&zolone (antipyrinc). The chloroform solution is 
evaporated to a paste and just sufficient warm toluene 
addod to dissolve it. Upon slowly cooling the antipyrine 
crystallises out. According to Ricdol, the production of 
antipyrine upon a commercial scale involves but one 
operation for condensation and methylation. He states 
that phenylhydrazinc 100 parts, aceto-acetic ethyl ester 
125 parts, sodium mothylsulphonate 150 parts, sodium 
iodide 150 parts, hydriodic acid 5 parts, and mothyl alcohol 
100 parts are heated to 160° to 180° 0. in an autoclave under 
a press uni of twelve to fifteen atmospheres for ten hours. 
A still later report states that the sodium iodide is not 
necessary in this process, provided four to five times the 
above-quoted amount of hydriodic acid bo used. The 
contents (if the autoclave are taken up with a mixture of 
alcohol and ether, filtered, and washed, thus separating the 
antipyrine from the by-product—sodium sulphate. The 
alcohol and ether are distilled off, the residue dissolved in 
water and made alkaline, the solution extracted by chloro¬ 
form, the chloroform distilled off, and boiling toluene 
add(Mi, from which, on cooling, the antipyrine crystallises. 

The coBt of the ingredients for antipyrine is given as, 
roughly, 3s. (id. per lb., this being based on the production 
of 100 tons per annum. 

Dimethyknediol peroxide (Diformal peroxide hjdraU). 
H. J. H. Fenton. Roy. See. 1‘roe., 1014, A, 90, 
492—498. 

When a mixture of concentrated solutions of formaldehyde 
and hydrogen peroxide is further concentrated in mcuo over 
sulphuric acid a brilliant crystalline mass is obtained 
having the molecular formula, H a 0 2 ,2H.CHO. The 
compound is remarkably stable at low temperatures in the 
dark, and it dissolves unchanged in water and in acetic 
acid. It gives the normal molecular weight by the cryo- 
scopic mothod, and this valuo remains constant in aqueous 
solution oven after 48 hours at 0° C. Whon the crystals 
are heated to about 70° C. they explode, and they take 
tire spontaneously in contact with reduced iron or platinum 
black. They deoom]x>Be slowly in bright sunlight. Treat - 
ment of the aquoous solution with platinum black causes 
rapid evolution of oxygen and a pure solution of formalde¬ 
hyde remains. The general behaviour of the substance 
leads to the conclusion that it is not one containing hydro¬ 
gen peroxide of crystallisation but rather an “atomic” 
compound in the ominary sense of the term.—W. H. P. 

Orignard reagent; Oxidation of the -. E. Ferrario. 

Chem.-Zeit., 1914, 38, 794. 

The oxidation with sodium or barium poroxide proceeds 
according to the schemes: (1) R.MgBr-f 0—R.OMgBr; 
(2) (RMgBr),-f 0=^R.R-f 0(MgBr)g. The relative amounts 
of hydrocarbon, R.R, and of alcohol or phenol, R.OH, 
produced depends on conditions. In the aromatic Beries 
with sodium peroxide the hydrocarbon predominates, 
whilst in the aliphatic Beries the reverse is the case. Bottcr 
results were obtainod by this method than by using atmos¬ 
pheric oxygen as oxidising agent according to the method 
of Boudroux.—G. F. M. 

a -Bromonaphthalene: its physical properties and its 
application to the determination of water iw moist alcohol. 
M. Jones and A. Lapworth. Chom. Soc. Trans., 1914, 
105, 1804—1809. 

o-Bromonaphthalinh is purified by fractional distilla¬ 
tion of the commercial article in steam and crystallisation 
of the distillation residue from absoluto alcohol at a low 
temperature; the product is freed from alcohol by a 
current of steam and from water by treatment first with 
caloium chloride and thon with a stream of dry air or 
carbon dioxide at 100° C. The compound is dimorphous ; 
the stable modification melts at 0-20° ± 0-02° C. and has 
sp. gr. at 20°/4°C., 1*4834; the other melts between 
<r and 2° C. Tho refractive index is 1-0582, The 
pure compound may be used for determining water (up to 
10%) in moist aloohol, known quantities of bromonaphtha- 
lene and aloohol being mixed, the solution slowly cooled 
until it beoomes opaque, and the temperature noted with a 


sensitive thermometer; an opalescence which first appears 
is easily distinguished from the opacity at the critical 
point. A table iB given showing tho temperatures of 
clouding of various mixtures.—L. E. 

Phenolphthalein ; New method for the determination of -- 

A. Mirkin. Amer. J. Pharm., 1914, 80, 307—308. 
One grm. of phenolphthalein, 0-8 grin, of hydroxylamine 
hydrochloride, both finely powdered, and 0-52 grm. of 
90% sodium hydroxide are dissolved in 35—40 e.c. 

' of absolute alcohol, and boiled in a reflux apparatus for 
2 to 3 hours, when the liquid should be yellow. Tho 
liauid is diluted with water, 10 c.c. of 10% sulphuric acid 
added and the whole made up to 250 c.c. 50 c.c. are 
made neutral to methyl orange and then the excess of 
hydroxylamine is titrated with N /10 potassium hydroxide 
using phenolphthalein as indicator. A control test is 
carried out using the above quantities and omitting the- 
phenolphthalein. The dilTerence in the number of c.c. of 
N/ 10 potassium hydroxide multiplied by 310 gives the 
quantity of phenolphthalein.— F. Shpn. 

Mercuric benzoate. E. Rupp and A. Herrmann. Arch. 
Pharm., 1914, 252, 3. 

j Normal mercury benzoate, official in the French Phar¬ 
macopoeia. has been recommended as the most suitable salt 
for hypodermic injection. The method of the French 
Pharmacopoeia for preparing it, by precipitation from 
I sodium benzoate and a mercuric salt, is the best; it cannot 
be reerystallised from water, as one part is only soluble 
in 230 at boiling point, and it undergoes partial, 
hydrolysis. When dissolved with the aid of sodium 
chloride, as in making the hypodermic injection, double 
* decomposition occurs, the solution contains sodium 
benzoate and mercuric chloride, and the latter can be 
shaken out with ether; the solution usually recom¬ 
mended, mercuric benzoate, 1 -0; sodium chloride, 
0-75; water, 100, is identical with one prepared from 
mercuric chloride, 0-59 ; sodium benzoate (eryst.), 0-72 
sodium chloride, 0-5 ; water, 100. The solubility of tho 
salt on the addition of ammonium benzoate is due to the 
formation of a mercuri-ammonium complex. The effect 
of mercuric benzoate solution on albumin is exactly the 
same as that of a solution of mercuric chloride containing 
the same amount of sodium chloride; sufficient of the 
latter prevents precipitation of albumin in any case. 

Colloid-chemical studies, f Colloidal selenium for use in 
medicine.] A. Gutbier. Chem.-Zeit., 1914, 38, 295. 
(See also this J., 1911, 1318.) 

Bv the use of hydrazine hydrate as reducing agent Urn 
author has produced colloidal preparations of arsenic, 
antimony, sclonium, mercury, silver, platinum, palladium, 
gold, etc., of high concentration and great stability, and 
readily soluble in water. Colloidal selenium is now 
prepared on a commercial scale for ubo in medicine. It 
does not give rise to the unpleasant secondary effects 
produced by other selenium preparations.—A. S. 

Lanthanum from a physiological-chemical standpoint. 

T. Bokorny. Oheni -Zeit., 1914, 38, 153—154. 
Experiments on alga* and yeast showed that lanthanum, 
although so closely resembling calcium in chemical 
attributes, is in no way similar in physiological action. 
Not only was it impossible to replaoe calcium nitrate by- 
lanthanum nitrate in culture solutions, but lanthanum 
was found to be an active poison, especially towards planta 
containing chlorophyll.— F. Sodn. 

Mercuric chloride; Volumetric determination of -. 

fitiiwe. See XXIII. 

Cinnamic acid as chemical preservative* H. Serger. See >^IXa* 

Citric acid; Colour reaction of -. Haussler. Set 

XXIII. 

Synthetic caoutchouc. [Preparation of isoment from oil 
of turpentine ] Andre jew. See XIV. 
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Relation between the physiological [bactericidal] and physico¬ 
chemical action oj neutral salts. Berozeller. See XIXb. 


concentration, and mixed in suitable proportions for 
inoculating purposes.—T. F. B. 


Iodine in organic compounds; Determination of -. 

Eckarut. See XXIII. 

Patents. 

[Mineral] Oils [for medicinal purposes ], Treatment of -. 

L. C. Wallach, London. Eng. Pat. 1G,651, July 5,1913. 
Mineral oil, lor example highly refined white mineral oil 
or paraffinum liquidnm, is exposed to, and allowed to 
absorb, tho emanations from radio-active substances. 
(See also Eng. Pats. 14,885 of 1905, 11,988 of 1908, and 
778 of 1911; this J., 1911, 1115).— A T. L. 

Unsalurated organic compounds; Manufacture of -. 

F. E. Matthews, H. .1. W. Bliss, and H. M. Elder, 
London. Eng. Pat. 10,8'18, July 22, 1913. Addition 
to Eng. Pat. 17,234, July 24,1912 (see this J.. 1913,884). 
The principal patent described tho removal of the olements 
of halogen acids from halogenated hydrocarbons by means 
of water or steam, it is now found that, this process is 
applicable to tho removal of halogen acid from other 
halogenated organic compounds. Such compounds are 
treated with steam at a temperature between 100" and 
700° 0., with or without, the use of a catalyst. In some 
easts* it is advantageous to subject the mixed heated 
vapours to tho action of the silent electric discharge or 
to ultra-violet light. The following example is given 
One hundred grms. of d-bromohydrocinnamic acid is 
suspended in water anil introduced gradually into a silica 
tube heated to 600"—650’ (.'.; hydrobromic aoid and 
carbon dioxide are split, off and styr'olene is formed, which 
is isolated by steam distillation and fractionation. The 
unchanged bromohydrocinnamic acid is recovered and 
again passed through the silica tube.—T. F. B. 

Pyridine carboxylic acids ami pyridine ; Manufacture, of 
'——. A. Hcinemann, London, Eng. Pat. 17,003, 
July 24, 1913. 

HoMOLoatJES of pyridine, tho phenylpyridinoB, and 
quinolines can readily be oxidised to pyridinecarboxylic 
acids by means of ozone, ozonised oxygen, or ozonised air, 
at the 'ordinary temperature. The ozone can bo passed 
into a vessel containing the pyridine derivative, or it, can 
ho generated olectrolytically at tho anode of an electro¬ 
lytic coll, in which tho pyridine derivative is oxidised ; in 
this case it is advisable to surround the cathodes by 
diaphragms to prevent reduction of tho carboxylic acids. 
When it is desired to prepare pyridine, the carboxylic acid 
is distilled, and. if necessary,' the oxidation process is 
repeated until the product consists of pure pyridine. 

—T. F B. 

Inoculating substances from bacteria ; Process for preparing 

efficacious -. S. Sokal, London. From Kalle und 

Co. Akt.-Ges., Biobrich on Rhino, Germany. Eng. Pat. 
22,288, Oct. 3, 1913. 

The “ opening up ” of bacteria by means of dilute acids, 
with or without addition of lecithin, can be considerably 
accelerated by adding a small quantity of common salt 
to the aoid solution. For example, 50 grms of paratyphoid 
baoilli are finely ground and digested at about 60 l. 
with one litre of a solution containing 0-5% of lactic aoid 
and 0-85% of oommon salt. After two to throe weeks 
the formation of flakes is sufficiently oomplete, and the 
clear liquid can be separated from the residue by filtration 
or centrifuging. In this oaso the residue is used for 
therapeutic purposes. With other bacteria, e.g., with 
diphthoria bacilli, the filtrate possesses a high immunising 
power Tho preparations obtained in this way are highly 
effioient, and do not exhibit the unpleasant effects 
experienced with inoculations with “ oomplete ” baoteria. 
The residues obtained by this “ opening up ” process 
can be separated by extraction with alcohol and then 
with ether, into three portions, viz., a mixture of fatty 
acids and lipoids, neutral fat and wax, add the insoluble 
baoteria homes (albuminous substanoes). These different 
constituents can be made into solutions of any denied 


Therapeutic compounds [aminophenylselenanic acid, etc.]; 

Manufacture of -. H. 8 . Welloome, London, and 

F. L. Pyrean, Dartford. Eng, Pat. 2787, Feb. 3, 1914. 
Phenylejeleninic acid or its nitrate is converted by 
nitration with sulphuric acid and potassium nitrate 
into a nitrophenvlseleninic acid, NO^C.H^SeO.H, of 
m. pt. 156°—157” C. This is converted by reduction 
witn sodium bisulphite into nitrophenyldiselenide, 
NO,.G,H 1 .Se So.r, > H < .NO„ of m. pt, 83° C.; reduction of 
tho diselenide with sodium sulphide results in the pro- 
Auction of the aminophenyldiselenide, which forms a 
crystalline hydrochloride, of m. pt. 291°—292° C. Aoet- 
aminophenyldiselenide, m.pt. 185°-—186° C. is obtained 
by treating aminophenyldisehmido with acetic anhydride ; 
when oxidised with nitric acid it is converted into 
acetarainonhonylseleninio acid, m. pt. 209° C., whilst 
further oxidation of this with permanganate in alkaline 
solution results in the formation of salts of acetamino- 
phonylselenonie acid. The free acid is converted into 
aminophenylselcnonie acid.NH-*H 4 .BeO,H, m.pt. 229 L., 
by boiling with water. This acid can be combined with 
aikulis and forms crystalline salts. The acid and its salts 
are said to possess “ valuable physiological 

■—T. F. B. 


QuinolincA-carbozylic acid m arylatcd in the 2-jK>8\lion , 

Manufacture of -. Chom. Fabr. auf Action, vorm. 

E. Sobering, Berlin. Eng. Fat. 11,836, May 13, 1914, 
Under Int.'Oonv., Aug. 1, 1913. Addition to Eng. Pat. 
15,684 of 1912, datod July 5,1911 (see this J., 1912, 953). 
Larumly increased yields of the 2'arylquinolino-4-carb- 
oxylic acids are obtained by adding less than one mol. of 
pyroracomie acid to a boiling alcoholic, solution of one mol. 
of benzylideno-anilino or other condensation pro^uctof 
an aromatic amine and an aromatic, aldehyde. Tho best 
results are usually obtained w'hcn about three mols. 
pyroracemic acid are used to four mols. of benzylidene* 
aniline. The solution of pyroracemic acid is preferably 
added cold (e.g., at 0° to 5° 0.), and it is not necessary to 
use the. puro acid. Further, the process can bo oarried 
out without doercasing tho yield, if dilute alcohol bo used 
as the solvent; in this case the 2-phonylquinolme-4.carb- 
oxylic acid, for example, crystallises quantitatively from 
the solution on cooling. The yields obtained correspond 
to about 180—185% of tho pyroracemic acid used, when 
Wirvlidime-aniline is employed.—T. F. B. 


Diethylacctylisocyanate. J. Callsen, Elberfeld, Germany- 
Assignor to Synthetic Patents Co., New York. vJ.o. 
Pat. 1,098,938, June 2, 1914. Date of appl., Doc. 12, 

1913. 

Diethylacetyl isocyanate, (C a H 5 ),CH-C0-N: CO, i« 
obtained by treating diethylacetyl chloride or bromide 
with a silver or mercury salt of lsooyamc acid. It w a 
limpid oil of b. pt. 67°—72° C. at 50 mm. pressure ; it is 
soluble in petroleum spirit and benzene, and yields 
diethylacotylurea when treated with ammonia.—T. F. B. 

Beta-acelylalkylcne-telra-alkyldiamincs. G. Merling and 
(). Ohrzescinski, Elberfeld, and H. Kohler, Leverkusen. 
Assignors to Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. U.8. Pat. 1,101,754, Juno 80, 

1914. Date of appl., Juno 6, 1913. 

The p-aoetylalkylone-tetra-alkyldiamine*, 

CH,.CO-CR(CH,.NR' J )„ 

when R represents' hydrogen or alkyl and R' alkyl, 
are colourless, odourlesa oils, soluble in water, whioh 
are valuable intermediate products for making ervthreno 
or it* homologues. They may be prepared by the 
two-fold introduction of the residue, CH, NR',, into 
the corresponding ketone, and can be separated from 
the monoamines by fractional distillation. 00-Aoetyl- 

methyltrimethylenetetraethylenedi &m ine, 

CH,.CO.C(CH,XCH 1 .N(C,H i ) l 3„ . 
is o htehwd by adding gradually 282 part* of a 50% 
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aqueous solution of diethylamine to 75 parts of aqueous 
40% formaldehyde, adding 210 parts of methylethylketone, 
and boiling the mixture under a reflux condenser 
for several hours, until a test portion, after acidifica¬ 
tion with acetic acid, does not become turbid on 
adding a solution of aniline acetate. The solution is 
then dehydrated over potash, the excess of ketone 
removed by distillation in vacuo , and the remaining 
mixture of bases separated by fractionation in vacuo, 
the desired product having a b. pt. of 105°—110° C. at 

7 to 8 mm. p-Acetylfcriniethylenetetraethylenediamine, 
prepared in a similar manner, boils at90°—110° 0. at 7 to ' 

8 mm.—T. F. B. 

Organic iodine corn-pounds; Preparation of -. J. 

Sander. Ger. Pat. 275,441, March 1, 1913. 

Saponin is heated with iodine in presence of water. 
Easily soluble compounds, suitable for therapeutic pur¬ 
poses, are obtained.—T. F. B. 

Cyanhydrins of aldehydes and ketones; Preparation of 

derivatives of -. A. Albert. Ger. Pat. 275,442. 

March 5, 1013. Addition to Ger. Pat. 259,502 (see this 

J. , 1913, 073). 

Cyanhvdrins of aldehydes or ketones are converted into 
aoyl derivatives and treated with hydrogen selenide in 
presence of an alcohol. The resulting compounds are 
esters of sclcnamidines; for example, the compound, 
CH,.CO.O.C(CH 3 ) 8 .C( : NH)SeC 2 H 5 , is obtained by treating 
tho cyanhydrin of aeetylacctone with hydrogen selenide 
and ethyl alcohol. (See also Ger. Pat. 273,053; this 
J., 1914, (107.)—T. F. B. 

Organic mercury compounds ; Process for prepaiing -. 

K. Schossherger and G. Friedrich, Ger. Pat. 275,932, 
May 22, 1912. 

Fbke torponic keto-carboxylic acids or their esters react, 
quantitatively with mercury salts, forming stable com¬ 
pounds which are soluble in alkalis and do not split oil 
mercuric oxide on heating. The compound from eam- 
phorcarhoxylic acid and mercuric acetate contains 
about 44% Hg. The products are suitable for use in 
medicine.—T. F. B. 

liismuth gaUocat boxylate ; Process for prefsuing basic -. 

Farbenfabr. vorm. K. Bayer und Co. Ger. Pat. 276,072, 
Aug. J, 1913. Addition to Ger. Pat. 268,932. 

A salt, identical with that obtained according to the 
principal patent (see this J., 1914, 277), is obtained by the 
action of a basic bismuth salt or bismuth hydroxide on 
gallocarboxvlio acid in presence of alkali.—T. F. B. 

Hydrogenation or reduction. A. Brocket, Paris. Eng. 
Pat. 10,936, July 23, 1913. Under Jnt. C'onv., July 27, 
1912. 

See Fr. Pat, 458,033 of 1912 ; this J., 1913,1031. Reference 
in directed in pursuance of Sect. 7, Sub-sect. 4, of the 
Patents and Designs Act, 1907, to Eng. Pats. 2520 of 
1907,3752 of 1910,25,326 of 1911, and 72 of 1912.—T. F. B. 

Auric compounds from cantharidylethylencdiamine. and 
process of making same. G. Spioss, Frankfort, and A. 
Foldt, Obemrsel, Germany. U.S. Pat. 1,104,149, July 
21, 1914. Date of appl., July 28, 1913. 

See Ger. Pat. 269,661 of 1912 ; this J., 1914, 375.—T. F. B. 

Camphene and isobomyl acetate ; Process of producing a 

mixture of - from pinene hydrochloride. C. Ruder, 

Wandsbek, Germany. U.S. Pat. 1,105,378, July 28, 
1914. Date of appl., Feb. 13, 1913. 

See Fr. Pat. 453,992 of 1913 ; this J., 1013, 884.—T. F. B. 

Amyl acetate and its homologues ; Method of producing -. 

Jr. Kaufler, Briiokl, Austria-Hungary. U.S. Pat. 
1,106,047, Aug. 4, 1914. Date of appl., Feb. 8, 1913. 
See Eng. Pat. 2779 of 1913 ; this J., 1913, 767.-T. F. B. 


XXL—PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patent. 

Colour pholttgraphs and process for their production. F. E. 
Jves, Woodcliffe-on-Hudson, N.I., U.S.A. Eng. Pat. 
17,799, Aug, 2,1913. Under Int. Conv., Aug. 5, 1912. 
See Fr. Pat. 401,078 ol 1913; this J., 1914, 44.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Accidents and injuries to life and limb in explosives works, 
etc., in Germany. Chcin. 1ml., 1914, 37, [14] (Boilage), 
29—31. 

Three explosions in dynamito factories wore attributed 
respectively to the dropping of a wooden stemmer, used in 
making dynamite cartridges, which contained absorbed 
nitroglycerin, to an unknown cause in the case of an 
aftor-Boparat’ng plant, and to the dropping of a box 
of fln'shed dynamite in an incorporating house. In the 
last case, a pipe 80 metres long was detonated up to a 
flange at the filter-house, from which it conveyed nitro¬ 
glycerin ; a ferro concrete tunnel showed weakness duo 
to the want of lateral tying of the round iron rods with 
which tho concrete was ro.nforeed. The removal of a 
stoneware wash-water pipo caused an explosion at a nitro¬ 
glycerin factory. The premature explosion of a dynamite 
cartridge connected to the leads ready for firing, on tho 
testing-ground of a dynamite factory, was caused by 
lightning. An experimental nitroglycerin powder fired in 
the press, because it had boon locally over-heated rluring 
rolling or in tho press, or was ignited by the res due of a 
previous batch. Tho accumulation of a static charge in 
a zinc-lined cupboard in which strands of nitrocellulose 
powder wore hung to dry, produced a spark which tired 
the ether vapour from the powder. No cause could be 
ass gnod to a case of firing of a rolled-shoot, of propollant 
when bo ng placed in tho press. Two accidents in black 
powder mills wore caused respectively by tho accumulation 
of powder dust in mill-gearing, which in future will be 
placed outside the house, and to the overloading of a 
granulating machine, with consequent slipping and heating 
of the belt, on which was powder dust. In consequence 
of an oxplosion in a detonator factory tho transference of 
detonators to tho Bieve for the removal of sawdust will in 
future be effected mechanically from outside. An oxplo 
sion in an ammunition factory w r as caused by tho dropping 
of a packet of rim-firo cartridges on anothor packet. 
Carelessness on tho part of workmen who left a detonator 
lying about caused injury to the man who found it. A 
foreman wu‘i injured by treading on fulminate spilt by a 
workman, who failed to warn him. An attempt to remove 
the contents of a cap with a pointed object, caused slight 
injuries to a girl. Se’veral oxplos ons duo, among other 
eaust*s, to carelessness, such as attempting to remove 
caked composition with a wire brush, occurred in the 
manufacture of toy caps (amorces), and tho offoot in one 
case was aggravated by the prosenco in the workroom of 
excessive quantises of tho article. An explosion of red 
phosphorus and chlorate was due to ignorance of tho 
sensitiveness of such mixtures, and the absence of propor 
mo.stening. Numerous minor injuries to tho face by 
burning occurred at firework factories.—O E. M. 

Government Laboratory. JReport of Principal Chtmisl 
for year ended March 31*/, 1914. See XXIII. 

Patents. i 

[Ni/ro] derivatives of toluene; Manufacture of -, 

A. E. Verg£, Vincennes, France. Eng. Pat. 17,128, 
July 25, 1913. Under Int. Conv., May 31, 1913. 

The “ liquid trinitrotoluenes,” used in the manufacture ol 
gelatinous explosives, are of variable composition and 
always contain certain amounts of mononitrotoluenes 
which evaporate gradually from the mixture, causing th< 
solid nitre compounds to crystallise, with the result thal 
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the explosives gradually harden. This invention 
relates to the production of mixtures of nitrotoluenea 
which are true liquids, i.e., no solid separates on oooling 
until the whole mass of liquid freezes, and which oontain 
no mononitrotoluones. To obtain such products, it is 
necessary to use as raw material a mixture of mononitro- 
toluenes containing between 45 and 85% of the m-nitro 
compound. When mixtures beyond these limits aro used, 
only solid or pasty products are obtained. Liquid 
mixtures of dinitrotoluenes may be obtained by nitrating 
such mixtures of mononitrotoluones with sulphuric acid- 
nitric acid mixtures in the usual way, or by mixing in 
suitable proportions the dinitro compound obtained from 
wnitrotoluene with the dinitro-compounds from o- and 
n-nitrotoluones. “ Super-nitrated ” liquids aro obtained 
by dissolving suitable amounts of pure or commercial 
solid trinitrotoluene (m.pt. 82° C. or 70°—72° 0.) in the 
liquid mixtures of dinitro compounds; by nitrating in 
the usual manner the liquid dinitro compounds and dissolv¬ 
ing certain quantities of these trinitro comjKHinds in tho 
liauid dinitro compounds; by nitrating a mixture of 
solid trinitrotoluene with m-nitrotolucnc containing the 
necessary proportions of the o- and p-nitrotoluonos; 
by nitrating the mixture of mononitrotoluenes in such a 
manner as to produce directly the desired amount of 
trinitrotoluenes. This last method is not recommended, as 
it requires a higher temperature, and always entails a 
loss of tho product by oxidation. By these methods it is 
possible to obtain a series of liquids containing up to 16% 
nitrogen, which show no appreciable loss or change after 
heating to 60° C. for 24 hours.—T. F. B. 

Explosives. A. E. Charbonneaux, San Francisco, U.S.A. 

Eng. Pat. 6608, March 16, 1914. 

See U.S. Pat. 1,093,707 of 1914 ; this J., 1914,569.—T.F.B. 

Explosive priming eomjvi.nlion. A. .Taoues, Redding, and 

G. Wells, St. Albans, Assignors to Nobel’s Explosives 

Co., Lid., Glasgow. U.S. Pat. 1,106,147, Aug. 4,1914. 

Date of tvppl., Oct. 4, 1913. 

See Eng. Pat. 23,450 of 1912 ; this J., 1913, 674.—T. F. B. 


XXIII. -ANALYTICAL PROCESSES. 

Copper ; Iodate method for determination of -. W. W. 

Brostrom. Eng. and Mill. J., 1914, 98, 215—216. 
The copper is reduced with sodium sulphite solution in 
the presence of hydrochloric acid, and precipitated with 
potassium thiocyanate. The precipitate is washed, decom- 
|>osed with hydrochloric acid in the presence of a little 
carbon tetrachloride and the solution titrated with potas¬ 
sium iodate, until the red colour produced at first is dis¬ 
charged. An accurate determination of copper in ore can 
be made in 40 mins. Results obtained by different 
chemists and by three different methods are given, showing 
the accuracy of the iodate method.—A. T. L. 

Lead ; Sensitiveness of some reagents for -. E. Eegriwe. 

Z. anal. Ohem., 1914, 58, 420—426. 

Neutrai, aqueous solutions of lead nitrate of successively 
decreasing concentration were treated under standard 
conditions with tho reagents, the best quantities of 
which were determined. The results for 16 reagents are 
recorded in a table. Potassium bichromate (I grm. Pb in 
2,100,000 c.c.) and sodium sulphide (1 grm. Pb in 2,840,000 
when the test liquid was compared with its own volume 
of water containing the reagent) showed the highest 
sensitiveness. Usually very Bmall quantities of reagent 
were best, but in tho case of hydrochloric acid, potassium 
iodide, and sulphuric aoid the use of comparatively large 
quantities, by suppressing the ionisation of the lead salt 
formed, increased tne sensitiveness.—0. E. M. 

Peroxudase reaction; The sensitiveness of the - A. 

Bach, Ber., 1914, 47, 2122—2124. 

Thb poroxydase was obtained free from impurities by 
submitting the joioe from horse-radish to ultrafiltration 
through a collodion film. The solution was used directly 


Tested by oxidaiion of pyrogallol the new preparation 
gave 98 mgrms. of purpurogailin per mgrm. of enzyme 
against 36 mgrms. from a preparation by Bach and 
Tsohorniack's method (basic lead acetate and dialysis ; 
see this J., 1908, 823) And 2 mgrms. from a preparation 
by Bach and Chodat's original method (this J., 1903, 
384). An improvod method for testing the sensitiveness 
of peroxydases makes use of guaiaool and hydrogen 
peroxide. This reagent shows the extraordinary sensitive¬ 
ness of peroxydase, a solution of 1 part of enzyme in 
1,000,000,000, giving a brown-red ooloration after 20 mins, 
and a solution of 1 :2 billions giving a reaction after 
standing for 24 hours.—J. B. 

Antimony; Delection of - in qualitative inorganic 

analysis. J. Petersen. Z. anorg. Chom., 1914, 88, 108. 
The sulphide precipitate, containing possibly arsenic, 
antimony, and tin, obtained in tho course of qualitative 
analysis, is treated with sodium peroxide, in the prosenoe of 
a little water, the mixture heated to boiling, and any pre¬ 
cipitated stannic acid filtered off. Antimony iB indicated 
by a separation of sodium metantimoniato on oooling. 
Arsenic may bo detected in the same solution by adding 
concentrated hydrochloric acid and then Bettendorff’s 
reagent (stannous chloride in fuming hydrochloric aoid), 

—F. Sodn. 

Mercuric chloride ; Volumetric determination of -. W. 

Stiiwo. Chem.-Zeit., 1914, 88, 320. 

10 c.c. of 2% mercuric chloride solution aro plaocd in a 
100 c.c. measuring flask and 10 or 15 c.c. of 1% hydrazine 
sulphate solution added. A small amount of sodium 
bicarbonate iH added and the flask warmed slightly and 
Hhakon for 15 mins. The liquid is made up to tho mark 
after cooling and 50 c.c. filtered from the roauced mercury 
into a 300 c.c. stoppered bottle. After acidifying with 
acetic acid and the addition of some sodium acetate, excees 
of N/10 iodine is added and titrated back with N /10 thio¬ 
sulphate after another 15 mins, standing. 1 o.c. of N j 10 
iodine corresponds to 0-013576 grm. of mercuric chloride. 

—F. Sudn. 


Iodine in organic, comjtoumh; Determination of 

Kckardt. Pharm. Zoit., 1914, 44, 441. rkarm. J., 
1914, 93, 223. 

To determine tho iodine in iodo-albumins, a woighed 
quantity of tho substance is mo stoned in a platinum 
crucible with sodium hydroxide Bolut : on. ITie mixture 
iB heated until dry and finally until completely charred. 
Tho carbon 1 sod residue is then extracted with water and 
sufficient tartaric acid added to give a weak acid reaction. 
Tho liquid, without filtering from particles of carbon, iB 
treated with sulphuric aoid and sodium nitrite and the 
iodine thus sot free is extracted by shaking out with 
carbon bisulphide. Jt is then placed in a flask with 
water and titrated with sodium thiosulphate solution. 

Citiic acid; Colour reaction of -. E. P. HAussler. 

(•hem.-Zoit., 1914, 38, 937. 

The solution is evaporated to dryness after the addition of 
an alcoholic solution of vanillin, and the rosiduo treated 
with 3 drops of dilute sulphuric acid, heated on a water- 
bath for 15 mins., dissolved in water, and ammonia addod. 
A bright rod coloration is obtained with 0-002 grm. of 
citric aoid. This red coloration is not given, under 
similar conditions, by tartaric, malic, oxalic, malonic, 
benzoic, Balicylic, acetic, lactic, succinic, and teresantalic 
acids, and the presonco of these acids does not interfere 
with tho reaction given by oitrio acid. To detect citric 
acid in raspberry syrup, 50 c.c. are neutralised, 50 c.o. of 
water and 75 c.c. of alcohol are added, and the organ : c 
acids, etc., precipitated with load acetate. The lead 
precipitate is decomposed with hydrogen sulphide, the 
solution evaporated, the syrupy residue extracted with 
alcohol, and the alcoholic solution evaporated with the 
addition of calcium carbonate. The calcium salts are 
collected, washed with alcohol, and tested as described. 

—w. P. 8. 


harm. J., 
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(lovcrnmcnt Laboratory ; Report of the Principal Chemist 

of the - on the work of the Laboratory for Hie year 

ended March 31, 1914. [Cd. 7502.] 

Thk total number of samples examined in the two branches 
of the Government Laboratory during the yoar was 
234,754, against 209,502 for the preceding year, and 
157,613 samples were examined at tho Chomical Stations 
in the provinces. 

Beer, brewing materials , cider and perry. Ninety-ono 
samples of beer were examined for saccharin, sa|>onin, 
and other prohibited substances, but excepting in two 
samples which contained saponin, no delotenous or illegal 'j 
substance was found. Of 611 samples of herb beer and 
other temperance beverages, 401 (lid not contain more 
than the legal limit of 2% of proof spirit, 74 contained 
2—3%, 31 contained 3—5% and 5 contained 5—7%. 

Of 1596 samples of beer and browing materials, only 7 
contained arsenic in excess of tho limits laid down by the 
Royal Commission on Arsenical Poisoning; nono of the 
306 samples of malt and sugar tested contained arsenic, 
and only one of the 1143 samples of wort and beer tested 
contained arsenic in excess of the limit, the amount in 
this case being one-thirty-sixth of a grain per gall.: of 
147 miscellaneous samples, 6 contained excess of arsenic, \ 
the highest amount being one-eighth of a grain per gall.; ; 
the substances in which the arsenic exceeded the 
limit were not allowed to be used in brewing. Of | 
16 samples described as cider, 12 wore fouud to contain i 
no apple juice ; of 286 samples of imported cider, ono was J 
factitious and was assessed for duty on the basis of the i 
spirit which it contained, and another proved to he liable j 
to duty as “ wine.” 

Spirits f. Of 40 samples of fusel oil from distilleries in j 
this country, 2 contained more than the permitted pro¬ 
portion (15%) of proof spirit, and of 124 samples of 
imported fusel oil, none exceeded the 15% limit. Of 
3884 samples of exported liniments, hair washes, and 
other spirituous probations, 2 liniments were found to 
have been made from methylated spirit, but this was due 
to carelessness on the part of the exporters’ employees and 
not to a deliberate illegal use of denatured spirit. Of 
39,700 samples of imported spirits and spirituous prepar¬ 
ations, one sample, described as ” -Molasses,” was found 
to contain 29*1% of proof spirit, and 15, entered as wood 
naphtha or crude methyl alcohol, consisted of methyl 
alcohol so purified as to bo liablo to spirit duty. Of 961 
samples of wood naphtha submitted for approval in the 
preparation of methylated spirit, 7 were rejected as 
unsuitable; all the samples of mineral naphtha-224 in 
number—for use in conjunction with wood naphtha for 
denaturing, wero approved. The marked reduction, 
referred to in the last Report, in the quantity of petroleum 
ether used in admixture with methylated spirit in the 
manufacture of felt hats has continued, only 32 samples, 
representing 2901 galls., being submitted as against 57 
samples representing 3245 galls., in the preceding year. 
For controlling the use of methylated spirit in connection 
with manufacturing operations where the use of stills is 
permitted, 67 samples of preparations made with methyl¬ 
ated spirit, and 37 samples of industrial methylated spirit, 

” finish,” and methyl alcohol, were received for examin¬ 
ation. Forty-one samples of mineralised methylated 
spirit were analysed in connection with the unlicensed sale 
of this article, or with the illegal substitution of industrial 
methylated spirit for the mineralised variety. 

Sugar, glucose, saccharin. The number of samples of 
sugar and articles containing sugar examined for assess¬ 
ment of duty or drawback was 42,644. Owing to the 
heavy duty on saccharin, tho presence of this substance 
has to be searched for in all preparations likely to contain 
it; of 304 samples tested, mainly consisting of condiments, 
dentifrices, and medicinal preparations, 105 contained 
saccharin. 

Matches. Of 1333 samples examined, none was found 
to oontain white phosphorus. 

Imported dairy products. The following numbers of 
samples wero examined: Milk, 12; condensed milk 
(sweetened, unsweetened, and powder), 172; cream, 98; 
butter, 1258; margarine, 716 ; cheese, 72. All the samples 
of freah and sterilised milk wore tree from preservatives, 
but onq sample of sterilised milk was slightly deficient 


in non-fatty solids. Of the butters, 355 samples contained 
boron preservative and 148 contained added colouring 
matter. Nono of the samples of margarine contained more 
butter fat than is legally permissible (10%) but 22 oon- 
tainod water in excess of the legal limit of 16%. All the 
samples of margarine wero free from paraffin wax, a sub¬ 
stance occasionally present in cheap margarine. 

Apples. Apples with a Blight deposit on the skin near 
the stein and near the “ eye ” wero found to contain a 
trace of copper equal to three-hundredths of a grain per lb., 
due probably to spraying with Bordeaux Mixture. The 
amount of copper found in the apples was not greater 
than has been found to occur naturally in wheat, potatoes 
and beans. 

Lead glazts and kadi css glazes. The samples of leadloss 
glaze examined were generally found to comply with tho 
Rome Office requirement according to which the glaze 
must not contain more than J% of lead monoxide. 
Numerous samples of glazes, avowedly containing lead, 
wore examined for total lead-contont, and for the amount 
soluble in hydrochloric acid of the concentration present 
in gastric juice. In 51 eases where lead poisoning had 
occurred, it was found that almost all the lead was soluble 
i n tho dilute acid. In ono case, the glaze eontai nod 70% of 
lead monoxide of which practically the whole was soluble. 

Board of Trade. Experiments on the suitability, from a 
hygienic point of view, of galvanised iron vessels as milk 
measures, showed that fresh milk dissolved no zinc or 
only traces in 2 hours. When, however, milk was allowed 
to go sour in the vessel, appreciable quantities of zinc were 
dissolved. At the end ol 24 hours, the milk contained 
zinc equal to about half a gram per pint. Traces of 
arsenic and antimony, present as impurities in the zinc 
coating of tho vessel, were also found in the milk whieh bad 
been kept for 24 hours in the vessel, the amount of arsenic 
in ono case being one-hundrodth of a grain per gall. 

Sale of Food and Drugs Acts. Seventy-three sample* 
were leferred by magistrates under the provisions of these 
Acts, viz., milk, 52 ; whiskey, 4; jam, 3 ; butter, 2; 
pepper, 2; rum, 2 ; and margarine, almond oil, coffee, 
dripping, gin, lard, jelly and vinegar (l sample of each). 
The. results of the examination at the Government Labora¬ 
tory differed from those of tho public analyst in 8 cases 
out of 65. 

Fertilisers and Fceding Stuffs Acts. Twenty-four sam pies, 
comprising 9 fertilisers and 15 feeding stuffs, were sub¬ 
mitted by tho Board of Agriculture and Fisheries in 
connection with applications lor consent, to tako proceed¬ 
ings against the Boilers. The nitrate of soda examined 
contained a considerable amount of perchlorate, and tho 
other fertilisers were deficient in phosphates, nitrogen, or 
potaBh. Soveral of the feeding meals were deficient in 
oil or albuminoids.—L. E. 

National Physical Laboratory. Report for the year 1913— 
1914. 

In order to allow of ohanging tho financial year of the 
Laboratory so that it will end on March 31st. the present 
report covers a period of 15 months, viz., from Jan. 31, 
1913, to March 31, 1914. 

Standard cells. The slow steady fall of electromotive 
force which occurs in many Weston normal cells is probably 
duo to hydrolyBiB of mercurous sulphate, a solution of 
hydrolysed mercurous sulphate having a lower con¬ 
centration of meroury ions than one in contact with non- 
hydrolysed salt. If the hydrolysed and non-hydrolysed 
Balts are in contact with a solvent and with mercury, 
tho latter acta as an electrolytic catalysor, accelerating 
a reaction which tends to diminish the concentration of 
mercury ions in the layer of liquid in contact with the 
morcur} 7 . Displacement of the contact layer by agitation 
or by convection currents due to rise of temperature, 
produces an increase of e.m.f., as the replacing liquid is 
richer in mercury ions. The hydrolysis of mercurous 
sulphate can be prevented by adding 1 part of sulphuric 
acid per 10,000 parts of water. 

Resistivity of steel conductor rails. The usual practioe of 
specifying the resistance of steel rails in terms of copper 
is deprecated; the results differ according to whether the 
comparison is made between copper and steel of the same 
length and weight or of the same length and sectional 
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area. The resistance should be expressed in ohms or 
microhms, and the rail defined in terms of the weight in 
lb. per yard aB is customary in commerce. The resistance 
(expressed in different wayB), temperature coefficient, 
and composition of eleotrolytic iron (No. 1), a piece of 
ordinary running rail (No. 6), and four samples of con¬ 
ductor rails (Nos. 2, 3, 4 and 5) aro given in the following 
table :— 


tube for 5 or 6 weeks before testing. The 7-ray activity 
will thon have reached a practical maximum and th© 
intensity of the penetrating 7-rays which are emitted 
serves as a measure of the radium content. Three different 
methods are used :—(1) a combined gold-leaf electroscope 
and ionisation chamber ; (2) Rutherford and Chadwick’s 
method, in whieh the ionisation produced by the sample is 
balanced against a steady source of ionisation (viz., a 


I Relative resistivity. ; i Percentage composition. 

Microhms |__ __ Temp. [ 


Sample. 

per ion lb. 
yard. 

Mass. 

Volume. 

coeff. 

% for r c. 

C. | SI. 

s. 


? ' 

Cu. 

Ni. 

Or. 

1 

13-0 

5-00 

5-67 

o-i>:» 

_ 1 



_ ; 

_ 

_ ; 

_ 


1 5 11 

5 72 

0 48 

0 :>i 

0-040 1 trace 

0 044 

0 035 

0 165 j 0 03 

(T-0 25 

0 047 ' 

trace 


1011 

(1 08 

0 80 

0 47 

0-035 j 0 011 

0076 

0-017 

0-100 i 0 028 

0-0048 

0-330 , 

trace 

4 

i.s :ui 

6-50 

7-47 

045 

0 002 | trace 

0-007 

0-072 

0-362 1 0-065 

0-046 

0 004 ’ 

traw 


no 5 

7 •38 

8-37 

0 43 

0 403 trace 

0 060 

0-027 

0 365 1 0 012 

0-048 

0081 

tract' 

C> 


9-1 

10-3 

0 35 

0 561 0-068 

0028 

0-066 

0 605 1 0-021 

! 





T her worn etc r glasses. Using thormomoters specially 1 
made about 11 years ago and which had nevor been raised j 
above room teniporature, the thermometric behaviour 
of the four glasses, Jena 10 m , Jena 5 9 m , Verre dur , j 
and Kew glass was studied. The values found for the | 
temporary depression of the zero corresponding to 30'', . 
50°, 75°, 100', and then at every o0 J G. up to the tern- I 
perature of anneal wore smaller than almost all of the j 
corresponding values published by other investigators, j 
in regard to the secular rise of the zero over a long period | 
of years, the rate of change was found to be very small, 1 
tho greater part of the ehango oecurring within a few j 
months of the anneal. Tho Verre dvr was found to contain 
from 2 to over 6% Pb. One of tho TVrre dur thormomoters j 
was a standard cortified by tho Bureau International, j 
and it is pointed out that tho International Scale of 
Temperature wob originally interprotod on a scale ein- j 
ploying Verre dur free from lead. 

Sikes' hydrometers. Accurate comparison of metal 
hydrometers in alcohol solutions of specific gravity 
approaching that of water is very difficult, as such solutions 
<lo not wet the atoms properly, but concordant results 
can be obtained with instruments of tho aanio size by 
adding a small quantity of a dilute solution of sodium 
carbonate, tho density being brought to the original 
valuo by addition of a little nioro alcohol. In cornering 
instruments of different sizes or a metal instrument with l 


a glass one, this method cannot bo used owing to the j 
disturbing effect of surface tension, and in Buch cases 
a largo number of readings must be taken under varying 
conditions, and the mean value calculated. The steins j 
of metal instruments must be kept, scrupulously clean, j 
and the hydrometers are therefore kept immersed in j 
alcohol. j 

Mercurial barometers. Tho baroinil scale has been , 
adopted by the Meteorological Office. A “ baromil ” is j 
defined as the height of a mercury column which, at 0° C. j 
in latitude 45°, at sea level, produces a pressure of 1 
millibar (1 kilodync or 1000 dynes per sq. cm.). 1 baromil 

=0-0205306 inch=0-750076 mm. Barometric inch scales 
arc graduated to be standard at 62° F. and millimetre 
and baromil Beales to be standard at 0° 0., and the follow¬ 
ing conversion factors must be used to express tho relations 
between the actual lengths at any common temperature 
of inch scales standard at B2 U F., and mm. or baromil 
scales standard at 0° C., all being graduated on Inter¬ 
national brass (coefficient of expansion-=0-0000184 per 
1° C.): 1 in.=25-3922 mm.=33-8528 barorails ; 1 mm.= 
0-0393822 in. = 1-33320 baromil; 1 baromil=0-0295396 in. 
=0-750076 mm. 

Radium. The British Radium Standard consisting of 
21 -1 mgrms. of radium ohlorido, purified and standardised 
by Prof. S. Meyer, of Vienna, and compared directly with 
the International Standard, at Paris, by Mmo. Curie, 
has been in use sinoe the middle of December last, and 
nearly £3000 worth of radium in the form of relatively 
pure preparations of radium and mesothorium, have 
been tested. The samples must be enclosed in a sealed 


film of uranium oxido prepared by McCoy's method of 
deposition), and the distance from the ionisation chamber 
observed both for tho standard and the sample being 
tested : for dstanees above 50 cm. tho inverae-square 
law holds with cons : dorablo accuracy; (3) an apparatus 
modelled on one designed by Mmo. Curie, in which 
an aluminium plate, 60 cm. diam., is intorposed botween 
two thick lead plates of the same diamoter, adjoining 
plates being soparatod by an air-gap of 2 mm. : tho 
sample is placed on the centre of the upper plate, and 
the aluminium plate is insulated and connected with an 
electrometer ; the two outer plates are then put in metallic 
contact and chargod to a high potential, and tho 7-ray 
ionisation measured in the air-gaps betwoon the plates. 
All results are expressed in terms of radium metal. 

Balloon fabrics. Comparative tests in which samples 
were weathered ” for some months on the roof, showed 
the greater value of “ metallising ” as compared with 
coating with yellow pigments for protecting rubbered 
fabrics.—A. S. 

Fractional distillation of petroleum. Sanders. See IIa. 


Prejxiration and requirements of eeUulose for making cellulose 
solutions. Piest. See V. 


Determination of magnesia in magnesites. Wdowiszewski. 
See VII. 


Determination of the iodine- value of fats. Weiser and 
Donath. See XII. 


Acid soils. Daikuhara. See XVI. 


Comparative study of different methxls of determining sucrose 
by double, polarisation. Gillet. See XVII. 


Volumetric determination of sulphurous acid in wines. 
Ferr6 . See XVIII. 


Capillary analysis of milk. Goppelaroeder. See XI Xa. 

New lest for morphine [and copper ]. Oliver. See XX. 

Characterisation of morphine and phenols by uranium sails. 
Aloy and Rabaut. See XX. 

Determination of esters in essential oils. Nivifcre. See XX. 
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Determination of acetanilide and phewuxtin in admixture. 
Emery. See XX. 

o - Bromonaphthalene: its physical properties and its 
application to the determination of water in moist alcohol. 
Jones and Lapworth. See XX. 

Determination of phenolphthalein. Mirkin. See XX. 

Determination of podophyllum resin. Jenkins. Sec XX. 


40%, even with pioked leave®. Thorough air curing, 
by the action of diastatic, proteolytic, and deamidising 
enzymes, and probably oxidases, causes a disappearance 
of starch and reducing; sugar, a decrease of pentosans, 
malic acid, proteins, mootine, and total nitrogen, and an 
increase in citric acid. The rate of curing is rapidly 
increased by rise of temperature up to the point at which 
the protoplasm is killed, viz., about 130 s F. (54-4° C.). 
The moderate uso of artificial heat does not affect the 
composition of the product. Thorough wilting early in the 
process promotes tne curing if the further drying of the 
loaf is not too rapid.—0. E. M. 


Patents. 

Pyrometer; Optical -. Siemens und Halske Akt.-Oes. 

Fr. Pat. 466,063, Dec. 11, 1013. Under Int. Conv., 

Aug. 4, 1913. 

The pyrometer is of the kind in which an electric 
incandescence lamp of known candle-power is mounted 
within a telescope containing a photometric screen, 
and a test is made by securing an equal illumination of 
the screen by the incandescence lamp and by the- source 
of light tested. The fittings on the telescope tube for 
the olectric lamp and for its leads are arranged so thaj, 
the telescope will normally be held in such a position that 
the lamp filament is vertical. In order to ensure constancy 
in the illuminating power of the lamp, a second lamp 
having a filamont with a different temperature-coefficient 
is arranged in series with it and with a regulating resistance. 
This second lamp is arranged in a branch tube of the 
telescope so that different parts of the screen can be 
illuminated by the two lamps, and the resistance is adjusted 
until the illumination from both lamps is the same, which 
can only occur with one particular current. The second 
lamp is then withdrawn sufficiently for its light to be 
entirely cut off from the Bcreen and the photometric 
test is made by moving a wedge of dark glass, or by adjust¬ 
ing a sot of dark glasses between the tinted source of light 
and the telescope.—A. T. L. 

Calorimeter for gas and other fuels. ('. Ferv. Fr. Pat. 

467,180, Jan. 10. 1914. 

A rose-burner for gases, or a wick burner for liquid 
fuels, is arranged within a lamp-chimney into which air 
is drawn by the natural draught through a tube provided 
with a device sensitive to the velocity of the air current. 
This device indicates the calorific power on a scale, or 
records it on a drum, the instrument being calibrated by 
means of a gas of known calorific irower. If the fuel 
is not burned at the standard rate, the rate of fuel con¬ 
sumption is also determined. The device sensitive to the 
velocity of the draught may be a wheol with inclined 
vanes suspended by a torsion thread, or a horizontal disc 
carried on one end of a balanced lever and displaced 
vertically by the current of air.—A. T. L. 


XX IV.—MISCELLANEOUS ABSTRACTS. 

Tobacco; Studies in the curing of leaf -. W. W. 

Clamor, C. W. Baoou, and t\ L. Foubcrt. Bull. 79, 
U.S. Dept. Agric., April 13, 1914. 40 pp. 

The investigation, mainly a comparison of curing on the 
stalk with curing of the picked leaf, refers to Connecticut 
cigar wrapper leaf. The curing of picked leaf is duo ch icily 
to respiration, while curing on the stalk is accompanied 
by a considerable transference into the stalk of nitrogen 
compounds from the protein, mineral constituents, nitrate, 
and carbohydrates. The loss of dry material from the 
leaf is correspondingly about twice as great as the 12 to 
15% loss from pickod loaves. It is reduced when the 
stalks are split, as in the case of manufacturing type®, 
the loss from which, and from cigar-filling type®, reaches 


Factories and Workshops ; Annual Report of the Chief 

Inspector of - for the year 1913. pp. vi-f-19l. [Cd. 

7491.1 Price Is. 7d. 

Dust explosions. Nine carbonaceous dust explosions 
were reported in the United Kingdom during the year, 
as compared with seven during 1912; they include 
coal 2 , shoddy 2 , dextrin, starch, and flour 1 , malt 1 , 
cork 1, distillery meal 1, and copal gum 1 That at a 
gum and starch factory was serious, causing 3 fatalities 
and wrecking a seven-floored building; it was duo to diiRt 
from a Imam falling on a naked light (compare Report for 
1911; this J., 1912, 698). An inquiry into a violent 
explosion of paper dust brought about by the use of 
lanterns during the cleaning of a dust chamber at a pajier 
tube works in France confirms the view expressed in a 
previous Rcjrort, that the use of a stive room in connection 
with grinding and cleaning machinery is unnecessary ard 
should give place to more modern methods of intercepting 
dust, such as the cyclone collector or bag filter. The 
! testing of carbonaceous dusts by R. V. Wheeler (this J., 
i J913.447) has been extended; “ syrolit,” a composition 
of milk curd and formaldehyde, used as a substitute for 
celluloid, showed a relative ignition tempeiatuie of 
1050° ('. and war placed in Class I. as a dangerous dust; 
distillery meal dust, with relative and lowest ignition 
temperatures 970 ’ and 640° (•. respectively, was also placed 
in Class I. ; and dust of myrabolans and valonia nuts 
from a tannery, giving no ignition up to 1400'-’ U. in the 
relative test, and lowest, ignition temjKirature 060° was 
placed in (-'lass II. as inflammable but not dangerous. 
Three explosions in the crank chandlers of high sj>eed 
engines were caused by the ignition of fine Bpray produced 
by action of the cranks on oil which had a flash point t f 
400°—450° F. (204 y - 232° (\). 

Industrial poisoning. The number of eases of poisoning 
and the fatalities (in brackets) notified during 1913 and 
| 1912 respectively were: lead 535 (27), 587 (44); arsenic 
I 6, 5 ; mercury 14, 17 ; anthrax 70 (7), 47 (6). The total 
I for lead poisoning compares favourably with that for 
i any preceding year except 1910, although an increase in the 
number of deaths has been noted since 1906 ; the latter is* 

1 however, considered due to a greater inclination on the 
I part of medical practitioners, since the application of the 
! Workmen's Compensation Act, 1906, to associate the occu- 
! pation with the ch runic nephritis and cardiac failure so 
, frequently appearing on the death certificates of lead 
! workers A serious outbreak of poisoning in the hiadiruj of 
I yarn, dyed with lead ehromate.lea to analyses of the flu IT and 
dust from beams in the work rooms. These showed 
! amounts of lead varying from 3-1% (calculated as oxide) 

I in rooms when* chrome green yarns, containing only 3*7% of 
| lead, were headed, to 22 - 2 % in those where lead-dyed yarns 
• were picked. All the samples were practically free from 
| arsenic, but antimony (0-31%, calculated ” as oxide)* 
probably used as a mordant and present as a tannate in 
the finished yarn, was found in royal blue and (0-23%) 
in aniline green yarns, and the symptoms were such as to 
suggest the comnined toxic action of lead and antimony. 
Improved exhaust draught and remodelling of the 'dust- 
collecting orifices has led to improvement in the health of 
the workers. Some cases of lead poisoning reported 
involved very little exposure to lead, e.g., scraping labels off 
cans and occasionally painting them, handling pipes 
coverod with dry paint, or working brass containing a 
small percentage of lead. Other cases occurred in the 
burning of old snip plates coated with red lead, the fixing of 





T«L XXXIII., So. 17.] 


Cl. XXIV.^MIlfcEUANEOCS ABSTRACTS. 


HNS 


knife handles bv means of lead, and the testing of springs 
tempered in molten lead. Cases of plumbism in chandelier 
fitters have diminished in oonsequenoe of “ caulkito ” 
having largely ousted white lead as a jointing material, 
and the use of the air pump and pressure gauge replaced 
the testing of fittings by mouth suction; and lessened 
severity of symptoms, with fewer cases, are reported in the 
hollow ware industry, as a oonsequenoe of the Tinning 
Regulations. The use of leadless paint is extending, ana 
risk of poisoning in the repairing of old paint drums has 
been reauoed by boiling them in a bath of sodium sulphate. 
The following table shows the attack-rate from lead poison¬ 
ing in certain industries for 1913 and 1912. 


Industry. 

Approximate : 
number 
employed 
in lead j 
processes. j 

Attack-rate 
per thousand 

1918. j 

1912. 

1013. 

White lead. 

1201 

17 

24 

Vlt-mma enamelling . 

im 

5 

10 

Tinning of metals . 

878 

17 

10 

Klectric. accumulators . 

1475 

30 

80 

Paints and colours . 

1400 

13 

lfi 

Karthenware and china . 

7085 

13 

0 

Smelting of metals . 

2878 

23 

0 

Coach painting . 

20.808 

8 


File cutting. 

555ft 

2 

iJ 

Printing . 

58,777 

Oft 

0-4 


Of the six cases reported under arsenic jtoisoning, two 
occurred in the manufacture of sheep dip, one in the 
extraction of arsenic, and one in bronzing. A case of 
hydrogen arsenide poisoning was caused by dissolving 
tin containing 008% of arsenic, (calculated as oxide) in 
hydrochloric acid, containing 014% of arsenic (compare 
a similar case in Report for 1912 ; this J., 1913, 764), and 
another case at a shale oil works in Scotland has boon traced 
to gases generated by the action of acid residues from a 
“ saturator ” on a new galvanised iron pail. 

Mercurial poisoning was reported in connection with the 
manipulation of mercury fulminate (4 cases), tha manufac¬ 
ture of mercury compounds (3), felt hats (3), and ther¬ 
mometers and barometers ( 2 ), and the making of electrical 
motors (1) and mercury vapour lamps (1). Cases of 
anthrax reached a higher figure than in any previous 
year owing to an increased number contracted from wool. 
An inquiry bv the Anthrax Investigation Board showed that 
heat, applied by steaming or otherwise, is impracticable as 
a disinfecting agent for wool, from the bale, except of such 
blood-stained material as is removed in preliminary sorting, 
on account of the expense and damage to the colour, lustre, 
strength, and elasticity of the fibres, but the proved disin¬ 
fection of blood-stained material is regarded as an important 
step. Reference is made to the work of Hilgermann and 
Marmann and of Abt (this J., 1913, 1078) on the relative 
merits of the Seymout-.Tones formic-mercury process 
(this J., 1912, 35) and the Schattenfroh hydrochloric acid 
and salt method (this J., 1911, 1127) for disinfection of 
hides and skins infected with anthrax. The latter seems 
tho more reliable for sterilising contaminated hides, 
but Abt prefers the Seymour-Jones process for disin¬ 
fecting large batches of skins as a preventive measure. 
Apart from disinfection, the formic-mercury process 
appears to have remarkable projicrticB in bringing dry 
hides into a soft and supple state. 

Attention is drawn to the frequent reports of the value 
of oxygen in restoring the unconscious after gassing, but 
emphasis is laid on the danger of working alone or in 
confined spaces where there iB a risk of gas poisoning. 
Two of the cases under benzene and naphtha occurred to 
ship painters working in confinod spaces, one (fatal) was 
due to “ flushing ” (*.#>., an uncontrolled rush of vapour 
during distillation), and another (also fatal) occurred to a 
man employed in dry cleaning. Two cases are reported in 
the manufacture of dinitrotolueno and trinitrotoluene and 
two cases of toxic amblyopia from the ub© of dinitro¬ 
benzene at an explosives works; but at a large works in the 


Huddersfield diatriot manufacturing nitro- and amino* 
derivatives of benzene, oases of poisoning have been reduced 
from 20 in 1911 to 1 in 1913, owing largely to the adoption 
of more efficient systems of oxhaust ventilation and bettor 
observance of the^Jtogulationa by the workers. A case of 
slight poisoning by nickel carbonyl is also reported, the 
symptoms being moderate cyanosis. Tho dipping of 
metal in acids, carried on in the Birmingham and Coventry 
districts, has been noticed to have a very marked corrosive 
effect on the teeth, and there was evidonoo of bronchial 
trouble (a well-known result of inhaling nitrous fumes, 
loading to death within a short period if tho symptoms 
become severe). 

Accidents duo to fumes and gases during 1913 and 1912 
are given in the following table, with fatalities in bracketf. 



1013. 

1 

1012 . 

Carbon monoxide . 

59 (7) 1 

01 (18) 

Carbon dioxide . 

12 (1) ! 

8 (2) 

Hydrogen sulphide. 

8 CD 

6 

Sulphur dioxide . 

1 


Chlorine and hydrochloric acid .. 


3 

Nitrous fumes. 

nil 

1‘2 (D 

Ammonia . 

1 3 

1 

Jicnzene and naphtha . 

Nitro- and amino-derivatives of 

0 <2> 

3 (1) 

benzene . 

2 

0 (1) 

Other. 

2 

2 (1) 

1 


Pitch ulceration. The draft Regulations dealing with tho 
manufacture of patent fuel, with addition of pitch, have 
been withdrawn upon agreement with the manufacturers 
os to the provision of extra lavatory, bath, ami cloak room 
accommodation and tho further encasement of elevators. 
In one works a method of treating tar with formaldehyde 
is being tested; this, it is alleged, eliminates the auxetio 
elements in the tar, so as to produce pitch having less 
effect on the skin than ordinary piten. The number 
of cases of pitch warts or of epithelioraatous cancer, the 
result of them, was 19, and 2 cases of serious skin affoctions 
in creusoting factories are also reported. There were a 
few cases of paraffin cancer, a disease to which shale oil 
workers arc peculiarly liable The shale is heated in 
vertical retorts and the resulting crude oil distilled by 
heating and blowing steam through it; the “ green oil 
thus obtained is treated with 2 % sulphuric acid and 1 % 
caustic soda and is then again distilled with steam and 
fractionated, giving 4 light oil,” 44 intermediate,” and 
44 heavy oils.” The light oil, after treatment with acid and 
alkali, gives upon distillation 44 burning oil,” ready for 
use, and more of the intermediate oil. The heavy oil is 
cooled, pumjK'd through ammonia freezers and filter- 
presses. washed with acid and alkali, and again distilled, 
yielding intermediate oil and 44 lubricating oil.” All tho 
intermediate and lubricating oil is passed through coolers, 
freezers, and filter-presses, and the residual 44 soale,” 
which causes the eruption on the arms of the workers, is 
pressed, purified by slow heating, treated with animal 
black, and finally converted into wax. Rubbing the hands 
and arms after washing with a solution of carbolic acid 
and glycerin has been found to lessen the irritation pro¬ 
duced by the scale. The Glasgow inspector reports that at 
a factory where crude paraffin wax was refined, the workers 
suffered from large boil*., but personal cleanliness was said 
to be a certain preventative. The addition of a small 
amount of a disinfecting fluid (oroosote or carbolic acid) to 
mineral oils used as lubricants (particularly shale oils) has 
been found effective in preventing eczema in engineering 
factories. During the year, the Special Rules of 1900 
for the manufacture of chromate and biohromate of 
potassium and Bodium, introduced in oonsequenoe of 
chrome ulceration among the workers, have been replaced 
by Regulations (this J., 1913, 750). In the Scotch works 
tho effect of chrome dust on the nasal septum has been 
evident, dospite elaborate exhaust ventilation at packing, 
and perforation sooner or later is said to be the rule. It 
is questionable whether the biohromate is the actual 
poison which causes the ulcers or whether their formation 
is not rather due to microbio attack supervening on the 
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action of bichromate, whqph by ^preventing healing, pre¬ 
pares the way for microbic infection. Promising results 
a 1 ! a preventative in chrome tanning have been obtained 
with a disinfecting ointment made from mineral lard 3 lb., 
paraffin wax 6 oz., and “ cyllin ” 3 oz.> top© rubbed into the 
parts exposed to the liquor before starting work. Poison¬ 
ing rarely if ever occurs in chrome tanning where tho one- 
bath process (with a solution of chromic salt) is in vogue, 
but is well known where the two-bath (bichromate and 
thiosulphate) method is adopted. Oases of chrome 
ulceration amongst French polishers are also reported, 
although it is said the trouble can be avoided by applying 
linseed oil to the hands and arms before work. Inquiries 
into the prevalence of salt ulcers among honing- and gut-' 
oytaers have shown that common salt, in the dry or wet 
state, has an effect very similar to bichromate. Frequent 
washing has proved most beneficial in these cases, and 
promising trials have been made with the ointment 
mentioned above. 

A study by Collin of the effects of dust in producing 
diseases of the lungs has led to the following conclusions :— 

(1) Inhalation of all forms of dust is accompanied by dimin¬ 
ished power of chest expansion, with correspondingly 
high blood-pressure. (2) Animal dusts, apart from the 
presence of pathogenic micro-organisms produce less 
effect than vegetable or mineral dusts. (3) Vegetable 
•dusts tend to produce an asthmatic type of chest affection. 
(4) Mineral dusts which do not contain free silica tend to 
produce irritation of the upper air-passages and respiratory 
diseases other than phthisis, those composed of calcium 
salts being least injurious, (5) Inhalation of mineral 
dusts which contain free silica is associated with an excess of 
phthisis; an excess which bears a direct relation to the 
amount of free silica present. (6) In general, dusts appear 
to be more injurious as their chemical composition differs 
from that of the human body, or from the elements of which 
,th« body is composed.—F. Soon. 


Trade Report. 

Prohibited exports. Order-in-Council, dated Sept. 8 th, 
1914, supplementing and amending previous lists. 

The following arc deleted from the list of articles included 
in His Majesty’s Proclamations, dated August 5th and 
1 Oth, 1914 (see this J., 1914, 810):— 

Tin, tungsten, nitro-toluol, castor oil. boric acid, digitalis 
and its preparations, all fine chemicals. 

The heading “ Manganese ” should read “ Manganese, 
including ferro manganese.” 

The exportation of iron ore, raw rubber, and castor oil, 
is prohibit**! to all foreign ports in Europe and on the 
Mediterranean and Black Seas other than those of Russia 
(except Baltic Ports), Belgium, France, Spain and 
Portugal. 

The following are added to the list of prohibitions to all 
destinations contained in former proclamations:— 
Tungsten, wolfram ore, nitro-toluol, acetanilide, acetyl- 
salicylic acid (aspirin) and salicin, aconite and its prepara¬ 
tions and alkaloids, adrenin (adrenalin) and its prepara¬ 
tions, ammonium sulphocyanide, antipyrine (phenazone), 
balsam of Peru, benzoic acid (synthetic) and benzoates, 
oantharides and its preparations, chloral and its prepara¬ 
tions, including chloramid, chrysarobin, citrate of mag¬ 
nesia, citric acid, alkaline citrates and calcium citrate, 
coal tar products for use in dye manufacture, diethyl- 
barbituric acid (veronal) and veronal sodium, duloite, 
dyes and dyestuffs obtained from coal tar, emetin hydro¬ 
chloride, eucaine hydrochloride, ergot of rye and its pre¬ 
parations and alkaloids, gentian and its preparations, 
glacial aoetio acid, hexamethylene tetramine (urotropinj 
and its preparations, hydrobromic acid, hydroquinone, 
manaite, neo-salvarsan,' novocain, oil of turpentine, 


paraldehyde, paraffin (liquid, medicinal), pastilles, jujubes, 
lozenges and cachous generally containing prohibited 
ingredients, “ peptone Witte,” phenacetin, pilocarpine 
salts, potassium and its salts and preparations (including 
bichromate and prussiate of potash), pyrogallic acid, 
saccharin (including “ saxin ”), santonin and its prepara¬ 
tions, sulphonal. sulphate of zinc, tartaric acid and alkaline 
tartrates, thymol and its preparations, trional. 


Competition with Germany and Austria-Hungary. List 

of articles in connection with which application* have been 

made to the Board of Trade with a view to getting into touch 

with buyers or sellers. August, 1914. 

Firms who can supply any of the articles asked for or 
who may wish to buy any of the articles offered below' 
should communicate with tho Director of the Commercial 
Intelligence Branch, Board of Trade, 73, Basinghall Street, 
London, E.( 

A. Articles which inquirers wish to buy: —Acetic acid ; 
aluminium discs, powder, rods, foil, and sheets ; aluminium 
nitrate: asbestos fibre jointing; beryllium nitrate; 
black lead ; braBsware, general; bronze powder ; carbons 
for lamps; celluloid, various; eeresine; chemicals, 
general, and for cleaning and glassworks; china ami 
earthenware; cloth and fibre for incandescent mantles; 
cork; cotton, mercerised; dextrin and dextrose; drugs; 
dyes, general, aniline, and naphthylamine black ; enamel 
ingredients, enamel ware ; formaldehyde; fuller’s earth, 
prepared for oil filtration ; gelatine, tubes ; glass and glass¬ 
ware, heat resisting, lamp glass, Jena glass ; glass wool ; 
gold foil; graphite, powdered and eake; hydrolluorie 
acid ; lighters, automatic ; magnalium sulphate ; mag¬ 
nesia (oxide); magnesium chloride and uitrate ; magnesite; 
manganese sulphate : mantles, incandescent, and magnesia 
rings therefor; mercury iodide ; metals, various ; metal 
foil; methyl chloride ; oils, essential; ores and minerals, 
general; paints; puj>er (impregnated discs and rolls); 
pearl ash ; perfumes ; potash, caustic, carbonate, prussiate, 
nitrate, and sulphate; potassium cyanide ana iodide; 
rubber (thin gutta pereha); silica; silk, artificial; 
silver foil; soap, castile and olive oil; soapstone ; soda, 
ash, caustic, carbonate, bicarbonate, and hyposulphite ; 
mono-sodium sulphite; starch; sugar; tartaric acid 
and tartrates ; thorium nitrate ; tinned hollow-ware ; 
vulcanite (mouldings, rods, and sheets); wire, barbed, 
enamelled eopj>er, mild steel, soft basic ; zinc, ores, sheet, 
oxide, carbonate, and sulphate. 

B. Articles which inquirers desire to sell:— Acetic acid; 
acetone; acetyl-cellulose; antieorrosives; bleaching powder 
(chloride of lime); butyl alcohol; eajwules (metal); 
calcium sulphate ; charcoal powderchemicals, general; 
china and earthenware ; chrome liquor; cochineal; 
colours; cosmetics; dextrines (white and yellow); 
disinfectants; drugs and veterinary medicines; dyes, 
aniline and vegetable ; electroplating materials ; enamel- 
ware ; esparto gross; firebricks and fireclay goods; 
gelatin; glass and glassware; graduated apparatus; 
glues and gums ; gypsum ; iron liquor; kaolin ; kiesolguhr 
and bricks ; lampblack ; lead, white and red ; lithopone ; 
machinery for bleaching ; mantles, incandescent; manures ; 
oils and greases ; oxyacetylene welding j lant; paints ; 
paper; plating; polishes ; rubber, synthetic; soda, 
caustic, bicarbonate, washing; tungsten ores; var¬ 
nishes; vitreosil; vulcanite. 


Competition uith Germany and Austria-Hungary in 
neutral markets. 

In pursuance of the Board of Trade scheme for assisting 
British manufacturers and traders to secure trade with 
British Possessions and Foreign Countries, formerly in 
the hands of their German and Austrian or Hungarian oom- 

D 'tors, bulletins have been issued on hollow glass wares; 

ow-ware, enamelled or tinned; iron and steel wire; 
cotton printB ; pottery and earthenware ; brass wares ; 
soaps; products of the colour printing industry; linoleum 
ana oilcloth; pumps and pumping machinery; painters' 
odours and materials; photographic goods. 
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Inquiries should be addressed to the Director, Commercial 
Intelligence Branch, 73, Basinghall Street, London, E.C. 


Italy : Prohibition of certain exports from -. Board 

of Trade «T., Aug. 20, 1914. 

An Italian Royal Decree, dated August 1st, prohibits 
the exportation of certain articles, including ooal, 
petroleum, petrol, glycerin, lubricating materials, copper, 
aluminium, lead, silicon, sodium nitrate, sulphuric acid, 
nitric acid, calcium carbide, acetone, sulphuric anhydride, 
picric acid, sodium carbonate, and medicines and sanitary 
material in general, together with the goods enumerated 
in Article 216 of the Mercantile Marine Code (contraband 
of war). 


Italy and Noruxiy ; Opportunities for British trade in -. 

Board of Trade, Sept. 8 , 1914. 

The British Ambassador at Rome states that the present 
time would be favourable for a competent Italian commer¬ 
cial traveller or agent to go to Milan and obtain orders for 
goods hitherto supplied by Germany. Amongst such 
goods for which there would be a demand are carbons for 
arc lamps, magnesium, silica, bricks, and special types of 
steel. 

His Majesty’s Minister at Christiania reports that supplies 
of medical drugs,which are usually drawn from Germany, 
are reported to bo very low in Norway at present. Repre¬ 
sentatives of tho drug industry who were sent to America 
have reported that drugs are very expensive there, and it is 
considered that there is a good opening for British products 
of this nature in Norway. 



Potashes . 0-7 

Alums . 2-2 

Coal tar products . ja .2*3 

Cyanides . ^ .. 1*0 

Bleaching material .... 1-4 

Chemical products made 
by the aid of electricity 15 2 

Plastics . 0-1 

Compressed and liquefied 

gases. 4-2 

Finn chemicals . 9-3 

Chemicals not elsewhere 
specified . 29-1 


Fertilisers. 

Superphosphates . 12-8 

Ammoniated fertilisers .. 9-7 

Concentrated phosphate 

fertilisers. 3-5 

Complete fertilisers _55 0 

Other fertilisers . 7-8 

Sulphuric acid for sale (as 

50° B. acid). 0-9 

Other acids for sale_ 0*0 

All other products _ 0*7 


™ Per oent. 

* of total. 

Extracts for tanning .. 40*4 
Other tanning, matorflls .. 4 0 

Mordants .7.. 00 

Sizes and finishes ...... 15*0 

Ground and chipped 

woods, et-c. 2-2 

All other products _ 9*7 


Sulphuric , nitric and mixed 
acids. 

Sulphuric acid . $7*0 

Nitric acid .*.... 51 

Mixed add ... r ..".... 14*0 
All other products -235 


Wood distillation (not indud$$ 
rosi/t and turpentine .) iy 
Wood alcohol, orudt'... * tt W , 7 
Wood alcohol, refined .. 29*8 

Acetate of lime.5j.. 20-3 

Charcoal . 24-0 

Turpentine . 2-6 

All other wood distillation 

product* . 3*7 

All other products - 2-8 


/explosives. 


Dynamite . 46-0 

Permissible explosives .. 2-2 

Nitroglycerin . 70 

Blasting powder. 24-9 

Gunpowder . 4-3 

Other explosives . 9-7 

Materials not elsewhere 
H|teclfied . 54 


Dyestuffs and extracts. 

Artiticial dyestuffs. 21-0 

Extracts for dyeing _ 0*2 


Bone, carbon and lampblack. 


Bone block . 

. 50 0 

Carbon block . 

. 20 3 

Lumpblnek . 

. 20-0 

• Essential oils. 


Peppermint oil . 

. 2)1-8 

Black birch oil . 

. 5-9 

Spearmint oil . 

Wintergreen oil . 

. 4-8 

. 3-9 

Other oils . 

. 10-3 

Witch-hazel extract ... 

. 28-7 

All other products ... 

. 12*4 


Industrial chemistry; Some economic aspects of - 

B. C. Hesse. «T. Ind. Eng. Chem., 1914, 6, 678—682. 

In the thirteenth census (1910) of tho United States, 
the following nine principal divisions are included under 
chemicals and allied products, viz., paint and varnish ; 
chemicals ; fertilisers ; explosives ; dyestuffs and extracts ; 
sulphuric, nitric and mixed acids; wood distillation 
(not including rosin and turpentine); essential oils; 
bone, carbon and lampblack. Comparison of the data for 
these industries with those for the manufacturing industries 
as a whole shows that per unit of plant, tho number of 
persons engaged in manufacture is 50% greater in the 
average chemical plant than in the average manufacturing 
plant; the number of salaried employees is more than 
2A times as many ; the number of wage-earners is 34% 
greater ; the expenses (salaries, wages, materials, 
miscellaneous) are all greater ; the value of tho products 
produced is 161% more and the excess of the value of the 
product over that of the raw material is 148% more 
than in the case of the average manufacturing plant. 
The amount of capital roquired for the average chemical 
plant is however 3*3 times that required for the average 
manufacturing plant; hence per unit of capital invested, 
the expenses and the number of persons employed, 
salaried or otherwise, are lower in the chemical and allied 
industries than in other branches of manufacture. Of 
the total value of products in the nine principal divisions 
of chemical industry mentioned above, viz., 425,084,540 
dollars, the percentage share of each division was : 
(1), paint and varnish, 29*4; (2), chemicals, 27-4; (3), 
fertilisers, 24*5; (4), explosives, 9-4 ; (5) dyestuffs and 
extraots, 3-8; ( 6 ), sulphuric, nitric and mixed acids, 
2-3 ; (7), wood distillation, 2-3 ; ( 8 ), essential oils, 0*3 ; 
(9), bone, oarbon, and lampblack, 0-4. Tho percentage 
shares of the sub-divisions in each of the principal divisions 
were:— 


Per cent, 
of total. 

Patnf and varnish. 


Pigments. 

13-0 

Paints in oil . 

45-4 

Varnishes and japans .... 

250 

Fillers . 

2-5 

Water paints and kalso- 


mine. 

1-6 


Per cent 
of total. 

Linseed oil . 1-5 

Bleached shellac . 0-5 

All other products _ 0-8 

Chemicals. 

Adds . 10*1 

Sodas. 18*1 


Within these nine divisions tho United States is, in a 
large measure, seif-sustaining, but metals and metallurgy, 
production of refined petroleum, and many other large 
industries (glass, oils, fats and soaps, pottery, staroji, 
sugar, etc.) depending upon chemical reactions and 
chemical control are not included. If the official German 
classification be adopted, then of a total foreign tracks 
(U.S.A.) of 4,241,484,592 dollars in 1913, 1,3O2,274^0T , 
dollars, or 30%, represented products of, or materials 
used in, chemical industry ; of these 18% (759,193,681 
dollars) represented imports and 12% (543,081,306 dollars) 
represented exports. Some of the larger items wejAMt- ** 


Imports. Exports. * 

Dollars. Dollars. 

Sugar . 204,212,581 Refined petroleum 

Hides und skins ..117,380,174 and its products 139,882,905 
Unmanufactured Copper as metal .. 120,605,914 

indiarubber 101,333,158 Beef und bog pro- 

Paper and paper- ducts . 82,800,777 

stock . 27,700,007 Leather . 42,384,109 

Potash compounds 14,408,124 Naval stores . 20,471,402 

Fertiliser material 11,400,888 
Cement industry .. 5,822,107 


In regard to the German coal-tar dye industry, this is so 
dependent upon interlocking chemicals and has reached 
such a stage of complexity and interdependence that it is 
difficult of transplantation as a whole, but of the relatively 
few staple products—products consumed in quantities to be 
measured by tons—several are manufactured successfully 
in the United States. Moreover, the chemical and 
engineering work involved, for example, in the production 
of a useful illuminating oil or a medicinal preparation from 
crude petroleum, compares very favourably with that 
involved in the production of most of the coal-tar dyes, 
and the petroleum products are of greater economio 
value. Again, the money value of the inorganic chemioal 
industry excewb* that of the dye industry by at least 
15 to l. As as indication of the importance of aoourate 
analytical control of chemical operations, it is pointed out 
that the United States exports copper to the value of 
120 million dollars per annum and that an error of 1 % in 
the determination of copper would mean a loss of 100,000 
dollars per month.— /i. S. 
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RECEIVED. NEW BOOKS. 


fioekt Received. 

Histor£ of t*e Institute of Chemistry of Great* 

- Britain and Ireland (18*^—1914). 

Volume by 5| ins.), containing 300 pages of Bubiect 
matter, and an alphabetical index. There are four 
illustrations. The matter is subdivided and classified as 
follows -'—I* Preface. 11. introduction (Professional or- 
ganlpatiqif am lerally. The Royal Society, the Chemical 
oocie^y andothor Societies interested in dhemical Science. 
Progress *bf education in Chemistry). III. Origin and 
foundation ^o! the Institute. IV. Jpe title “Chemist.”,. 
V. History o^the Institute (1877—1914). VI. Appendix. 
VI1. Constitution and Management. 

. * 

DflP^rJU&HoKN, *Brennntoffe. Ihre Bedeutunu und 
"BE ftaprEftTllu. "Sammlung Vioweg. Tagcsfragon aus 
den Oebioten derNaturwissenschafton und dor Technik. 
Heft 7. Von Ed. Donath und A. Gr'mijcr. Friedr. 
Vieweg und Sohn. Braunschweig. 1914. Price M. 2. 
Volume (86 by f>£ ins.), containing 86 pages of subject 
matter. The contents are classified as follows :—1. Liquid 
fuels and their advantage. 11, Varieties of liquid fuols. 
(a). Petroleum. ( 6 ), Coal tar and lignite tar produc- 
tion, in the improved methods of utilising those fuols. 
(e), Spirits, (d), Fatty oils. III. General conclusions.' 

A Manual of Practical Physical Chemistry. By 
Francis W. Gray, M.A., D.So., lecturer. Physical 
Chomistry Department, Aberdeen University. Mac¬ 
millan and Co., Ltd., St. Martin’s Street, London, 1914. 
Volume (71 by T> ins.), containing 203 pages of subject 
matter with 61 illustrations, and 18 pages of tabular 
matter. An alphabetical index closes the work. 

Annual Refort of the Chief Inspector of Factories 
and Workshops for the Year 1913. [Cd. 7,491.] 
^Wyman and Sons, Fetter Lane, E.C. Price Is. 7d. 

This publication contains the general report of the Chief 
. Inspector upon the work of the Factory Department of 
ilo|QC Office in 1913, as well as statistical tables, j 
X’ivo report by the Senior Superintending 
\^ip^ct§r factories and the Inspector for dangerous j 
ffitroducod for the first time, and reports are | 
r 1 by$c principal lady ins|>ector, and the Electrical 1 

p and^jwr^kl imjtfotors. At the end of the year there | 
wcreTRpou the registers 120,062 factories and 154,607 i 
, workshop 


* New Books. 

The Roman numerals In thick type refer to the similar . 
olaaslflcation of abRtractB under “Journal and Patent Litera- ! 
ture “ and in the “List of Patent Application!.”] 


J t Danes, G. H. : The Rating of Machinery. 2nd ed. 

(V. 8 vo. swd. Manufacturers’ Assoc. London. 
1914. Net 2s. 

King, A. G. : Progressive Furnace Heating. 8 vo. 
Spon. London. 1914. Net 10s. 6 d. 

y St inn, K. : Chcmische Technologic dcr Gospinstfascrn. 
Berlin, Gobr. Borntraegcr. 1914. M. 12. 

VII. Kbler, E., u. W. Bender: Woitore Untermiohungcn 
iib. die Aufschliessung dor “ Rohsulfste ” bei der 
Daratollung dm Radinnu. (11 8 .) gr, 8 °, Heidelberg, 
C. Winter. 1914. SO Pf. 


Fajaru, K.; Ueber die Endprodukte ndio&ktiver 
^erfallareihen. (22 8.) gr. 8°. Heidelberg, C. Winter. 
1914. SO Pf. 

IX. frank, Dr. W. : Eisenbetonbau. Kurzgefasstes 

Lehrbuch unter besond. Beriioksioht. der Bediirf- 
nisse <J©r Praxis. 2. verm. u. vollstandig umgearb. Aufl. 
(VIII, 303 S. m. 163 Abbildgn.) gr. 8°. Stuttgart, 
K. Wittwer. 1914. Cloth M. 6.50. 

X. Granjon , R., and P. Rosembe.rg, : A Practical Manual 

of Autogenous Welding. (Oxy-Acetylene.) 2nd 
ed., revised. 8vo. pp. 256. C. Griffin. London. 1914. 
Net 5s. 

Hiorns, A. H. : The Principles of Metallurgy. 2nd ed. 
Gr. 8vo. Macmillan. London. 1914. 6s. 

Jones, J. H. : The Tinplate Industry. With Special 
Reference to its Relations with tho Iron and Steel Indus¬ 
tries. A Study in Economic Organisation. 8vo, pp. 302. 
P. S. King. London. 1914. Net 7s. 6d. 

Sprague, T. : The Elements of Electro-Plating. 
Being a reprint of the Chapter on Electro-Metallurgy from 
“ Electricity: Its Theory, Sources, and Applications.” 
Cr. 8vo, pp. 80. Spon. London. 1914. Net Is. (id. 

YIT Krauss: Der praktisclie Schmierinittel-Fabrikant. 

‘ (205 S.) kl 8°. Trier, N. Besselich. 1914. 

Cloth M.6. 

XIV. Akers, C. E : The Rubber Industry in Brazil and 
the Orient. Illustrated. Cr. 8vo, pp. 336. 
Methuen. London. 1914. Net 6s. 

xv. Grosser, G. : Handbuch f. gerberei-chemische 
Laboratorien. (XITT, 395 S. m. 40 Abbildgn.) 
gr. 8°. Leipzig, Schulze A* Co. 1914. Cloth M. 15. 

XIXA. Laessig, A. : Die moderne Kakaopulver- 
Fabrikation. (87 S.) 8°. Trier, N. Besselich. 
1914. (’loth M. 5. 

XXIII. Gardiner, G. L. : Chemical Analysis, Qualita¬ 
tive and Quantitative. 8vo, pp. 504. 
Black. London. 1914. Net 7s. 6d. 

Treadwell , Prof. F. P. : Kurzes Lehrbuch der analy- 
tischen Chemie in 2 Bdn. 1. Bd. Qualitative Analyse. 
Mit 25 Abbildgn. u. 3 (farb.) Spektraltaf. 8, verm. u. 
verb. Aufl. (XV. 522 S.) 8°. Wien, F. Deutieke. 1914. 
Cloth M. 11.50. 

Helmlxtld, Dr.: Eine Methode der-Farbensinnpriifiing in, 
varialxelen Pigmont-Farbencleichungen auf drehbaren 
Scheiben. 20.5 x 38.5 cm. Nebet: Text. (16 S.) gr. 8°. 
Wiesbaden. .1. F. Bergmann. 1914. M. 9. 

XXIV. J agues, A. : Complex Ions in Aqueous 
Solutions. 8vo. Longmans. London. 1914. 

Net 4s. (id. 

Lumrner, O.: Verfliissigung dcr Kohle u. Herstellung 
der Sonnontemperatur. Braunschweig. F. Vieweg & Sohn. 
1914. M. 5. 

Michaelis, Prof. L. : Die Wasscrstoffionen-Konzentra- 
tion. Ihre Bedeutg. f. die Biologie u. die Methoden ihrer 
Messg. (XIV, 210 S. m. 41 Abbildgn. 8°. Berlin. 
J. Springer. 1914. Cloth M. 8.80. 

WaUe, P. : Bolivia: Its People and Its Resources, 
Its Railways, Mines, and Rubber Forests. Illustrated. 
8 vo, pp. 408. Unwin. London. 1914. Net 10s. 6d. 

* Compiled by H. Grevel and Co., 88, King Street, Covent 
Garden/ 1 London. W.C., from whom all the work* in the preceding 
lilt oan be obtained. 
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Offlolal Notices. 


PATENTS, DESIGNS, AND TRADE MARKS'PEES. 

Board of Trade, September 25th, 1914. 

The Board of Trade have given a general licence per¬ 
mitting all persona resident, or carrying on business, or 
being in the British Dominions, to pay any fees neoossary 
•for obtaining the grant, or for obtaining the renewal of 
patents, or for obtaining the registration of designs or 
trade marks, or the renewal of such registration in an 
4 ‘ enemy country,” and also to pay on behalf of any 
u enemy” any foes payable on application for or ronowal 
of the grant of a British patent or on application for 
the registration of British designs or trade marks or (^ho 
Tonewal of such registration. 


COMPETITION WITH GERMANY AND AUSTRIA- 
HUNGARY. 

Board of Trade Action. 

Attention is directed to page 94b of this issue, on which 
appears an abstract of a second list, issuod by the Board 
of Trade, of articles which inquirers desire (a) to purchase, 
and (b) to sell. The first list is referred to in the 
September 15th issue of this Journal, pages 847 and 896. 


PROCEDURE TO BE OBSERVED IN CONNECTION 
WITH THE USE IN MANUFACTURES OF SPIRITS 
ON WHICH DUTY HAS NOT BEEN PAID. 

Sect. 8 of the Finance Act, 1902. 

A memorandum on the above subject, prepared by the 
Board of Customs and Excise, was printed in tno September 
15th issue of this Journal, pago 880. 


Sydney Section. 


Hetling held at Sydney on Wednesday, loth July, 1914. 


PROF. 0. It. PAWSITT IK THE CHAIR. 


then become slightly overheated, the time taken to loll 
to the correct Value will be longer than is desirable, owing 
to the small difference In the temperatures inside end out. 
side the bath. A similar ease arises with thermostats 
maintained at a temperature slightly below rdom tem¬ 
perature. 

To meet suoh eases 
R as these tht thermo- 

regulator here described 
was designed; -the es¬ 
sential feature is the 
prevision Mr both Mm 
addition and* roHfirvAl 
of heat by means of the 
ono regulator?' The 
heati&g is oarriedrout by 
one or more eleotrio 
lamps and the cooling 
by running in iee-oola 
wator to the thermo¬ 
stat. „ 

A pw of the regu¬ 
lator used (Fig. 1) is 
similar to the ordinary 

r regulator. The bulb, 
is fingd Vith toluene, ‘ 
and mercury is then 
poured in till it oooupies 
the lower part of L and 
the wjtole of the U-tube 
and ospulary, A» The 
height of the mercury in. 
the capillary tube is ad¬ 
justed by means of the 
screw,"H. A glass tube t 
D, carries ioe-cpld water 
into the top ohamber 
of the regulator I, 
which is provided with a 
two outlets, B at the bottom and T at the top. 

The switoh that regulates the supply of beat is shown * 
in Fig 2. R and 8, the two arms of a small Meotromagpet . 
with a soft iron oore, are joined to the terminators' 
and S'. Two wires, R" and S" (Fig. 1), lead tot R'end 8'if 
an accumulator or cell being plaoed in the circuit?. Heat 
is applied to the thermostat by means of an eleotrio globe 
lamp, which is suspended in the bath. One Wire from the 
lamp onters tho switch at C' and leaves it at D'. C' to 



A THERMO-REGULATOR FOR THERMOSTATS AT 

TEMPERATURES VERY CLOSE TO ROOM 
TEMPERATURE. 

BY CHARLES W. R. POWELL. 

When the temperature of a thermostat containing wator 
is to be maintained above room temperature, the addition 
of beat is neoesaary and for this purposo different forms 
of thcrmo-regnlators are in use. 

If a temporature below room temperature to desired, 
a Foote regulator may be employed. This regulator 
allows a stream of ioo-cold water to ciroulate through the 
bath if the temperature becomes too high bnt diverts tho 
stream if the temperature is too low. 

Both these types of regulator are sensitive and by their 
use an accurate adjustment of temperature is possible, 
provided that the temperature desired is not too close 
to room temperature. 

If a temperature of say 30° Q. is desired when the room 
-temperature is 27° C., it is rather difficult to arrange a gas 
-flame which will not be too readily blown out and not 
give more than the amount of heat required. However, 
-even if a suitable -flame to obtained and the bath should 



Joined to the brass pin, C, and D' to the fixed metal pieoe, 
D. N is a small strip of wood pivoted at P. Opposite the 
poles of the electromagnet a strip of iron, M, to atteohed 
to N. A wire passes from D along N and terminates 
in a brass strip opposite to U. The portion of this wire 
between D and the wpoden bar to ooifed and serve* as an 
extended spring toJgmp N away from the etootromamet 
when the totter to nbt magnetised. It was sometimes 
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found neoessary to place apiece of paper between the poles 
of the magnet and the itttp of iron, M, in order to prevent 
the latter being still attracted by the magnet after the 
magnetu&ng current had been broken. 

A rubber tube attached to the lower outlet, B, of the 
upper chamber, l, of the regulator (Fig. 1) paeeel through 
F (Fig. 2), which to a hole bored in the wooden base of the 
switch, and thence runs to a sink. The top outlet,, T, runs 
direct into the bath. 

When'the temperature of the bath is correct, the mercury 
in A (Fig. 1) stands just below the end of the wire, R . 
If the temperature rises tho mercury rises and touches 
the end of R", thus completing the circuit, producing the 
electromagnet, RS, which then attracts the strip of iron,' 
M (Fig. 2) and breaks the lighting circuit at C, thus removing 
the source qf heat. 

At the same time the rubber tube leading from B 
(Fig. 1) is squeezed flat between the metal edge, E, and 
the small brass pillar, G (Fig. 2). The cold water, being 
now unable to esoapo to the sink through B, commences 
to flow into the bath through T and reduces the tem¬ 
perature accordingly. As the temperature sinks to its 
correot value the ourrent electrifying the magnet is broken 
when tho mercury in A draws away from R". The 
spring from D then draws tho bar back to its original 
position allowing tho water to flow to the sink and again 
completing the lighting circuit at 0. 


* Dimensions of the regulator. 


Diameter of A 1-0 rams. 

internal. 
B 7 mms. 

I 9 mms. 
D 5 mms. 
T 7 rams. 

L 20 mms. 


Length of A 10 cms. 

I 15 cms. 
L 10 cms. 
ovorall 38 cms. 


Dimensions of the switch. 

Wooden base 18 cms. x 10 cms. x 2 cms. 

. N 13 cms. X 1 cm. X 3 mms. 

Circulation was maintained in the bath by means of a 
revolving shaft carrying propeller blades. 


Discussion. 

Mr. PoWBLTi, in reply to questions, said the bath could be 
maintained within half a degree of the desired tem¬ 
perature. The capacity of the bath used was 3 litres. 
The lamp used was tho ordinary carbon lamp, and tho 
voltage of the current 240. 


ON THE VOLATILISATION OF ARSENIOUS ACID 
FROM AQUEOUS SOLUTIONS CONTAINING 
HYDROCHLORIC ACID. 

BY BERTRAM JAMES SMART, B.SC., AND JAMES T. PHILPOT. 

Jt is well known that when solutions of arsenious acid 
in hydrochloric acid arc boilod the arsenic volatilises. 
In the report of the Arsenic Committee this method is 
indeed suggested as a means of completely removing 
arsenic when present as an impurity in the acid. Having 
encountered somo difficulties in preparing pure hydro¬ 
chloric acid free from arsenic, it was docided to determine 
to what extent arsenious acid is removed on boiling 
from solutions of hydrochloric acid of different strength. 
The importance of this matter was furthor accentuated 
in carrying.out a series of determinations of tho arsenio 
in impregnated timbors, Bince it was dosired, if possible, to 
extract the timber with warm hydrochloric acid and to 
estimate the arsenic by means of the Gutzeit test. 

The question has boon investigated by Hinds (Eighth 
Intern. Congress Applied Chem., 1912, 1, 227), who found 
* that the quantity of arsenio lost on boiling is a function 
of the oonoentration both of the arsenic and of the acid. 
With the concentrations usually employed in qualitative 
a&alysi* the loss of arsenic on boiling the solution to half 
its milk may be disregarded. 


At the time this work was oarried out it was not possible 
to obtain aiuji account of Hinds’ results, and since the 
concentration" of solutions of hydrochloric acid changes 
with evaporation it was decided to carry out a series of 
fractional distillations of solutions containing varying. 
ounRities of arsenious acid and hydrochloric acid, the 
distillates in each oaee being titrated to determine the 
quantities of hydrochloric acid and arsenious acid which, 
had passed over. 

For this purpose 200 c.c. of solution were placed in a 
flask fitted with a still-head to prevent splashing, and 
connected to a condenser. The distillates were received 
into small flasks in eijual fractions of 20 c.o., the last 
20 c.o. being left undistilled. 

A series of solutions was studied, the concentrations 
being arranged as nearly as practicable as follows :— 


ArHcnious acid: 
Series I. .. 
„ II. 

„ III. 


,. . 

Hydrochloric udd:— 


A. 

it. 

V. 

I). 


gram, per litre. 
10 
0-75 
0-5 
0 25 

grins, per litre. 
220—230 
210 
100 
1(M) 


In this way the bohaviour of hydrochloric acid above- 
and below the concentration corresponding to the constant 
boiling mixture was studied with varying concentrations 
of arsenious acid. 

Jt should be mentioned that the experiments were- 
carried out at an altitude of 3,000 feet above sea Icvd 

i.e. under a pressure of about 676 mm. 

The results are shown in the following curves indicating : 

1. Concentration of arsenious acid and hydrochloric 
acid in the liquid remaining undistilled after each fraction. 

2. Ratio of the above concentrations compared against 
the concentration of hydroohloric acid in liquid remaining 
undistilled after each fraction. 

Conclusions. 

1. Solutions containing hydrochloric acid and arsoIuollB•. 
acid when distilled give off tho arsenic more rapidly 
the greater tho concentration of hydrochloric acid. 

2. When the hydrochloric acid is present to tho extent 
of about 190 grams per litre or more, tho concentration of 
arsenic in the solution remaining undistilled rapidly falls 
as tho liquid iB fractionated. 

3. With solutions containing less than 180 grams of 
hydrochloric acid per litre, tho concentration of arsenic 
in the solution remaining undistilled rises, although 
Rome of the arsenic passes over, the ratio between aoid 
and arsenic remaining practically constant until the 
solution contains about 185 grams of HC1 per litre. 
It is worthy of note that this point would correspond 
to a hydrate, HC1.10H 2 0. 

When the acid becomes more concentrated tho pro¬ 
portion of arsenic volatilised increases rapidly. 

Experiments are being put in hand to Btudy this subject 
by moans of actual measurements of tho vapour pressure 
of both arsenious aoid and hydrochloric acicf, with a view 
of ascertaining whether any further evidence can bo 
obtained as to the possible existence of this hydrate of 
hydrochloric acid. 


Discussion. 

The Chairman said he was interested in tho reference) 
to a hydrate of the composition HCl,10H a O. It had 
alroady been shown by J. Gibson a few years ago that 
the specific electrical conductivity of hydrochloric acid 
solutions showed a maximum value at the point 
Ha.IOHjO. 

Mr. T. Steel thought tho author had very clearly 
indicated one of his main points, namely the large pro- 

S )rtion of arsenic volatilised with higher concentration. 

ut it was puzzling to see two soales of figures—grms. 
per litre ana grms. per 200 c.c.; would it not be better 
all the results in crams per litre ? The author 
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had workod with acid containing ifinoh larger proportions 
of arsenic than were usually met with in commercial acid; 
but what would be of greater interest was to know what 
became of the arsenic in commercial acid when submitted 
to similar treatment. Ho asked what was the significance 
of the ratio 100 x As /HCl 1 

. -^ r * k. Harkbr said that in oarrying out an investiga¬ 
tion as to the rate of removal of arsenic, one would expect 
to find some relation to the constant boiling strength, 
but the results did not seem to show any. He pointed 
out that it would bo possible to calculate the vapour 
tension of the arsenic from the weight present in a known 
volume of solution. 

Mr. Smart, in reply, referring to Mr. Steel’s question 
about the ratio column, said ho thought this expressed in a 
better way than any other the effect of acid concentration 
on rate of volatilisation, lie had worked with different 
degrees of concentration of arsenic, and as ho had found a 
similar character for each curve, he thought it not unreason- 
able to concludo that the results would still bo similar 
at lower degrees of concentration. With regard to acid 
of constant boiling strength, it was at first thought that 
there might bo somo relation between this and tho rato 
of volatilisation of arsenic, but such was not found to be 
the case. 


Communication. 


the waxes of textile fibres and their 
BEHAVIOUR IN THE BLEACHING PROCESS. 

BY S. H. HIGGINS. M.SO. 


Tho flax stalks as they are takon from tho fields are 
first subjected to tho retting process and afterwards 
undergo such operation* as breaking, soutching, hackling 
and preparing. Each of these treatments soparatos some 
of tho adventitious oompononta of tho flax, but still the 
fibre going through tho spinning process has a largo amount 
of non-cellulose matter attached to it. For example, on 
extracting linon yam with organio solvents a wax is 
separated. Hoffmeistcr (this J., 1903, 839) stated that 
the flax wax extracted by benzene contains principally 
an unsaponifiable residue (70-80%) similar to oeresin 
and consisting of hydrocarbons, oeryl aloohol and 
phytostorol. Tho rest consists chiofly of a mixture of fatty 
acids and also a small quantity of a volatile aldchyde-like 
subetanoe. Thon Hodges (Pro. Roy. Irish Acad. 3, 480) 
and Cross and Bevan (Jour. Chora. Soo. 07, 196) found 
that tho green wax extracted from linen yam by alcohol 
contained 0 09% of nitrogen, 1-7 of mineral matter and 
7-0 of phosphoric acid. Saponfication with aleoholio 
potash showed a largo amount of cerylic alcohol and 
also a mixture of kotones. A large numbor of extractions 
of linon yam and cloth by solvents were now made. 


Extraction of linen by solvents. 

A hank of 50’s weft yarn was extracted in a Soxhlet 
apparatus for two days with ether. It was thon dried 
in tho air and extracted for two days with bonxeno, then 
similarly treated with othyl aloohol for two davs. After 
this treatment it was thoroughly dried in a stove and 
weighed. The yam was not stove dried before extraction 
because of the danger of volatilising somo of the con¬ 
stituents of the yarn, e.g., tho volatile aldehyde menttepH 
abovo. This aldehyde oould be plainly notioed in the 
other extract for on evaporating ofi the ether and warming 
the residue the vapour produood caused coughing just as 
acetaldehyde docs. During the extraction with benzene 
the liquid became yellow but only very gradually, showing 
that only a small amount of matter remained for the 
benzene to dissolve ont. Indeed, it seemed possible 
that on oontmuing the extraction with the other long 
enough all the matter whioh the bensene removed would 
also he dissolved out by the ether, but although this point 
was tested at least six times, it was always found that 


after the ether extraction benzene dissolved ont more wax. 
For example, a hank of dew retted yam gave up 0 - 92% 
of wax to ether on extracting two days and a further 
0_’27% on after treatment with benzene for the same 
time. The melting point of tho wax lies between the 
boiling points of ether and benzene, henoe the hot benzene 
by melting the wax dissolved it muoh more quickly. 
The wax extracted by the ether was light yellow and 
sometimes bright green, but on melting it assumed some¬ 
what tho same colour as that produced from the benzone 
extract. On extracting the same yam with (1) ether, 
(2) petroleum ethor, (3) gasoline, and (4) benzene, it was 
soon that tho lower tho boiling point of the solvent the 
lighter tho colour of tho extracted wax. The darkening 
of brown cotton and linen cloth on heating is due to tho 
melting of the wax, which thus ohanges in colour from 
yellow to brown. The alcoholic extract was dark coloured, 
and on cooling separated a large amount of the wax. 
On evaporating off tho aloohol, the residue was brownish 
and liau a strong smell. At this Mint the observation 
(to bo described later) that brown linen after extracting 
with benzene yields more matter to the benzone if soured, 
washed and dried must be mentioned. Any matter of a 
saponaceous nature in the linen would lie takon up by 
the alcohol. Tho linon yam after tho three successive 
extractions did not show much alteration oxoept that 
it was a little lighter in colour, but a dark green sample 
of yam bocame much browner on extracting tho wax 
(dark green) from it. After the alcohol extraction the 
yarn was treated with hot distilled water until apparently 
no more matter was removed. Tho extract obtained 
evaporated to dark brown brittlo scales. On boiling 
with ammonia a large amount of matter was now 
separated from the fibre, yet most of tho non-celluloso 
matter still remained attached to the fibre in spite of long 
treatment with tho boiling ammonia. Evon further 
treatmont with sodium hydroxido did not remove thoso 
matters entirely so that the treatment was finished by 
boiling under pressure with sodium hydroxide solution, 
tho drop in weight being in this case obtained by weighing 
tho yam before and after treatmont. After washing 
the yam was oxtraoted with pure hydrochloric acid and 
tho weight of the matter extracted was obtainod by 
evaporation. Tho following results were obtained:— 
Extracted by ethor, 1-39%; benzone, 0-29%; aloohol, 
0-49%; water, 2 03% ; ammonia, 3-27%; NaOH after 
pressure boiling, 14-06 %; HCl, 0-33%. 

If the brown linen had boon treated with all the reagents 
mentioned and not successively in the order givon, quite 
different results would have beon obtainod. Thus tho 
bonzeno would remove all the matter which tho ether 
extracted besides that Btated abovo; the aloohol would 
also aooount for moat of tho matter takon out by the 
benzone. Water had no apparent offeot on tho wax 
taken out by bonzcnc, for linon boforo and after boiling 
with water under pressure had the same wax content; 
but water might have somo effect on the saponaoeous 
matters mentioned above. Linon doth boilod with water 
under pressure showed a drop of 3-3 to 4-5%, but this also 
includod the size of the warp yam. Sometimes the cloth 
booame greener in colour owing to the removal of dark 
brown matter. Again, ammonia and sodium hydroxide 
would have removed a largo amount of tho waxy matters 
if they had not been previously extracted, and further 
experiment showed that brown untreated linen on 
extracting with cold dilute hydrochloric acid for three 
hours then, evaporating and inoinorating the residue, gave 
1 .10% of matter extracted. 

Of the extracts obtainod, thoso taken out by ether, 
benzene, and aloohol separated from solution on cooling. 
The wax obtained from the ether and benzene extracts, 
on melting and cooling, showed a peculiar fraoture and the 
wax obtained from brown linen by aloohol showedlthe 
samo peculiarity. The aloohol extraot in the above 
tests, however, was sticky and golden brown in oolour. 
After theae three extractions the linen had no perceptible 
smelL Similarly jute gave up 0-9% of a greenish brown, 
strongly smelling oil, the extracted fibre having no smelL 
After a number of extractions it was notjoea that water 
retted Sax oontained more wax than dew retted, e.g„ 
1-89%, water retted; 1-19%, dew retted. This difference 
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in the proportions of wax in the two classes of fibre is 
interesting, sinoe these waxy matters are supposed to be 
products of the decomposition of oellulose bodies during 
the retting and other processes. It is also known that 
water retted yarn becomes cream coloured and dew 
retted greyish on treatment with alkalis. 

From a large number of extractions the author found 
that benzene took out from 1-57 to 1-95% of wax from 
brown linen. The water extraot from linen cloth was 
found to bo only slightly oombustible and to contain some 
tannic acid and a trace of starch. 

Effect of the extractions on the tensile strength of the yarn. 

After each of the extractions above described a number 
of yarns were separated and kept to ascertain their 
breaking strengths. They were all left in the air for three 
days and thirty yarns from each samplo were broken 
in a Schopper testing machine (Higgins, this J., 1911, 
80, 1295) to give the following average results :— 

Breaking strength. 


original goods, sinoe muoh of the wax is removed during 
the boiling with alkaline solutions (Higgins, this J., 1911, 
80, 1295). Experiment showed that thiB wax was 
apparently emulsified by resin soap solution and by benzene 
brought into on emulsion in water by Turkey red oil, 
so that an attempt was made to increase the strength of 
linen yarn by treatment with these solutions. At the 
same time this treatment gavo the yarn somewhat the 
samo nandle as is aimed at in boiling yarns before weaving. 
In an aotual test the original yarn was of 730 grros. strength 
and this was found to drop to 670 grms. (resin soap) and 
650 grms. (benzene emulsion). Bo that this treatment 
did not achieve the purpose for which it was deaigMd. 

Effect of the bleaching process on the amount of wax retained 
by the fibre. 

Pieces of linen were taken out at certain definite stages 
during the bleaching process and washed and dried. 
Their wax was extracted by benzene to give the following 
results:— 


Original yarn. 730 grms. 

After ether extraction. 700 „ 

„ benzene „ 750 „ 

„ alcohol „ 720 „ 


It is seen that the extraction with ether caused an 
increase in strength of the yarn. Knecht (J. Text. Inst., 
1911, 2, 22—29) has Bhown that for cotton the addition 
of waxes causes a decrease in the breaking strength due 
probably to the slipping of the fibres and the above results 
show that the ether removes the exooss of wax which 
evidently causes a slipping of the fibres. Further 
extraction by benzono produces a decrease of tensile 
strength, tho benzene apparently extracting certain waxy 
matters which have a consolidating effect on the fibres. 
Yet after the benzeno extraction tho yam is stronger 
than tho original yarn. The treatment with alcohol 
brings tho strength down to the original value or a little 
lower. Other tests gavo the following results :— 


! Water retted flax, 
j Strength. 

Dew retted flax. 
Strength. 

Original yarn. 

» Extracted by ether ... 

„ „ benzene 

„ „ alcohol.. 

1130 grins. 

1410 „ 

1200 „ 

1100 „ 

1450 grms. 

1420 „ 

1450 „ 


The results with tho water retted yarn are similar to 
those previously given, but in the case of the dew retted 
flax the extractions had little apparent effect on tho strength. 
It has been stated above that dew retted yarn contains 
less wax than water retted and tho wax which causes the 
slipping of the fibres in tho latter yarn may not bo present 
in tho former. 

Other tests were the following .— 



Strength. 

Wax extracted. 


801 

_% 


832 

1*42 

„ ” petroleum ether .... 

826 

816 

103 

1*52 



Original yam. 

Extracted by benzene . 

do. then boiled with water. 

„ by ether . 

„ „ carbon disulphide ... 

„ „ ,. tetrachloride 

„ „ alcohol . 

„ „ aloohol and water . 

„ „ llgroln . 


Strength. 
850 grms. 
1020 „ 
1020 „ 
1080 
940 „ 
960 „ 
880 „ 
860 

910 „ 


Linen yam of strength 730 grms. was put into bleaching 
powder solution to “ cream ” it. then soured, washed well 
and dried, when it was found to have decreased to an 
average strength of 610 grms. From the figures given 
it is evident that the removal of the wax increases the 
tonsile strength of the linen, and it may be for this reason 
that lye-boiled linens are sometimes stronger than the 


Original linen . 

After water boiling . 

„ lime boiling and souring 

„ 1st lyo boll. 

„ 2nd lye boil . 

„ 1st chemic . 

Fully bleached . 


Wax. 

% 

1-47 

1-42 

1*69 

0-26 

0*11 

on 

0036 


Tho Btages mentioned are not the total number of 
Gyrations, but definite points chosen for tho tests. When 
a piece of linen cloth was taken out of tho lye boil, for 
example, it was washed, dried, and weighed, then extracted. 
The percentage of wax was not then calculated on the 
weight found, but on the weight of tho brown linen to 
which this lye-boiled linen corresponded. To arrive aft 
these figures a parallel series of tests had to be carried 
out, showing tho drop in weight of the linen at tho different 
stages mentioned. The figures show that tho wax is 
gradually eliminated during tho bleaching until the fully 
bleachea linen contains only a very small amount. A 
large number of tcBts Bhowed that this amount varied 
from 0*02 to 0*045%. After the lime boil tho wax is 
greater in amount than before this operation, but it must 
be remembered that the linen after lime boiling was 
soured and that, ob before mentioned, linen treated with 
acid gives up more wax to benzene than untreated linen. 
Moreover, if during the saponification of the waxes by 
lime the aloohol liberated during tho formation of the lime 
soap was insoluble and was dojjosited on the fibre, this 
mignt affect tho figures obtained. A largo number of 
experiments wero carried out to determine this inorease 
of weight of the wax during lirno boiling. In one case the 
wax in the brown linen was 1*65% and after lime boiling 
and souring 1*88%. On souring the brown linen before 
extraction, however, tho amount of wax was 1*81%, 
which amount considering the above explanation is very 
near that for tho lime boiled linen. The lack of effect 
of tho choraio on tho weight of the wax present will also 
be referred to later. The wax after this process was of 
tho same colour as that extracted from the linen after tho 
Becond lye boil and fractured on cooling in the same 
peculiar manner as the original wax did. These waxes 
were all brownish and the extracted linen in all cases 
was lighter in colour due to the removal of the brown 
yax. Linen lyo boiled without previous lime boiling 
gave 0-9% of wax. 

The property of linen in yielding more wax to benzeno 
after souring was tested for in the case of cotton yarn. 
American cotton yarn was extracted with benzene for 
four days and yielded 0*503% of wax. On putting in 
warm dilute hydrochloric acid for a few minutes, washing 
well with boiling distilled water, drying and again 
extracting a further 0*058% of wax was eliminated. 
Cotton therefore behaved exactly like linen in this respect 


Saponification of the waxes. 

The wax from brown linen was found to contain 72*2% 
of untaponifiable matter and 27*8% saponifiable. The 
wax extracted from the linen after lime boning and soaring 
contained 40*0% of saponifiable matter. This point was 
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carefully investigated by a large number of experiments. 
Thus it had been previously found that on extracting 
brown linen with ether for two days only 78-5% of the 
wax was removed, whereas lime boiled and soured linen 
yielded 05-7% of its total wax in the same time. It 
therefore appeared that the waxes wore changed during 
the Kmo boiling. A pioco of linen cloth was now lime 
boiled and* washed thoroughly but not soured. It was 
then extracted with benzene, the unsaponifiable part of 
the wax being thus removed; the lime soap produced 
daring the lime boil by the union of the lime and the 
saponifiable part of the wax still remained on the fibre. 
Tne Jinan was now soured and washed well, then dried 
VuiR extracted. It was found that the sum of these two 
extracts? equalled that obtained by souring at first and 
extracting. Moreover, 40% of the wax was again found 
to be saponified during the lime boiling. Further experi¬ 
ment showod that the difference betwoon the proportion of 
saponifiable matter in the waxes before and after the lime 
boiling was duo to the fact, previously mentioned, that 
brown linen has to be soured before yielding up all its 
wax. A piece of brown linen oxtraotod with benzene 
gave 0-55 grm. of wax and on souring, drying and again 
extracting a further 010 grm. of wax. Applying this 
result to the figures obtained in the previous test wo 


have:— 

Wax extracted by benzene . 0 870 gnu.' 

do. after souring. 0 16 „ 

Total wax . 1 030 , 

Saponifiable portion. 0 240 grm. 

do. adding wax after Bouring_ 0161 „ 

Total saponifiable wax - 0*406 „ 

fnsaponlflublc wax . 0 03 grm. 

Making the correction shown it is seen that from 


1*036 grms. of wax (5*406 grm.’is saponifiable which accounts 
for the 40*0% observed after the lime boiling. The 
melting points of the waxos were found after the lime boil 
to bebefore souring, 80—82° C.; after souring, 
65—07° C., but the points wore not dofinite. 

The wax after the first lvo boil was still a mixture of 
saponifiable and unsaponifiable matter and the effect 
of the chomicing waB, as described later, to make the wax 
more saponifiable. 

Similar tests to tho above wore also performed on 
cotton yarn. Hanks of yarn were boiled with lime 
under pressure, washod well, extracted with benzene 
then soured and again extracted when it was again found 
that the sum of the amounts of wax extracted was 
approximately equal to the wax obtained on souring 
directly after liming and then extracting. It was also 
noticed that the wax extraoted before souring was dark 
brown and brittle whereas after souring tho wax obtained 
was much softer. 


The effect of successive lime and lye boils on the waxes. 

To test the effect of different boiling agents on tho yarn 
the following tests were made. Hanks of linen yarn 55"s 
weft were stove dried and weighed, then boiled with 
lime and lye (a mixture of sodium hydroxide and sodium 
carbonate) under pressure in the order given. They 
were then well washed, dried and weighed. The weight 
of wax still present in each hank was found:— 


(S) Lye, lye, lye 



Decrease in weight. | 

1 

Wax. 


21*8 

281 

221 

O’ 

000 

0*040 

0*10 



... 


It is well-known to those engaged on bleaching that if 
any classes of cottons are coining up soft in the finishing 
a resort to lime-soda ash boiling in place of oaustie soda 
soon puts them right. Lime boiling is not a mere 
survival of the days of empiricism ; it is the best treatment 
for some classes of goods for the figures given show that it 
is the best means of removing the waxy matters from the 
cloth. It was noticed on putting lime boiled and soured 
cloth into hot alkali solution, even for only a short time, 
that a large amount of matter was separated from the 
cloth and its wax contents considerably reduced; this is 
probably due to the unsaponifiable and saponifiable 
constituents of the wax existing together tne alkali 
producing a soap with the latter, and at the same time 
removing some of the former constituent by disturbing 
it and produoing an emulsion. The soap is produced 
quickly as the fatty acid is free (unlike the wax in the 
linen not lime boiled) and a concentration of the soap 
in the neighbourhood of the unsaponifiable wax is 
produced. It is well-known that soaps are useful in 
removing these waxes and the case mentioned is evidently 
one where the action of the soap is very effective. 

The sleeping and cheinicing of cloth without boiling. 

Many methods of bleaching without boiling the goods 
have boon from time to time suggested. An investigation 
of the statements made concerning these methods was now 
made. 65*3 grms. of linen which were found to weigh 
60*69 grms. when stove dry wore placed in 500 c.c. of 
water along with 3% soda ash ami £% Turkey red oil 
and heated to 80° C. for t wo hours. The cloth was then 
rinsed, washed well and the operation repeated, using a 
freshly prepared bath. It was again washed well and 
then put into a solution of bleaching powder solution for 
four hours. By titrating the solution before and after 
the bleaching it was found that the doth had required 
2*87 grms. of chlorine to bleach it. A similar piece of 
lime and lye boiled linen required 0*55 grm. of chlorine 
to bleach it, so that to bleach by the steeping method 
would require more than five times the amount of bleaching 
powder that the ordinary method requires. Since bleaching 
powder is the most exjjensive chemical the bleacher uses 
and represents a large proportion of the cost of bleaching, 
the bleaching powder required for the steeping method 
would mako that process extremely costly ana there is also 
tho cost of the soda ash and Turkey rod oil to add. Even 
after the treatment mentioned the linen waB still yellow 
and unsuitable for any market. Moreover, on boiling it 
and cheinicing to produce a fair white it lost a great 
amount in weight. It contained 0*32% of wax, which is 
enormously greater than properly bleached linen, and the 
small gain in weight at which the steeping prooeBS aims 
had only been achieved by retaining much of the original 
impuritios of the fibre. The author has shown (this J., 
1911, 30, 1295) that the drop in weight during bleaching 
takes place during tho boiling operations if tho prooess 
is properly conducted, and the figures given above show 
that good boiling is tho cheapest way of getting rid of the 
impurities of the cloth besides being the only way to 
produoe a good white. If the bleaching is properly 
conducted the weight and strength must be equal to that of 
linen bleachod on the grass, that is, without the application 
of any bleaohing powder solution {he. cit.). 

Bleaching tests on wax-extracted linen showod that 
the extraction of the wax did not hasten its bleaohing 
to any large extent. Brown linen (untreated and also 
wax-extracted) and lime-boiled and soured linen 
(untreated and also wax-extracted) were plaoed in the 
same solution of bleaching powder, when the rate of 
bleaohing was only slightly greater on the wax-extraoted 
material. 

The effect of various additions to the boiling liquors. 


It was noticed that (3) was bv far the dulkst in 
appearance and the figures show tnat it contained muoh 
more wax than the other two hanks. The lime boil 
has long been a topio of argument between chemists 
and bleachers. The former state that oaustie soda is 
the best saponifying agent and the latter reply that the 
lime boil oannot be replaced for oertain ol asses of goods. 


On heating linen wax with water it melted, but did 
not form a good emulsion. On adding a little Turkey 
red oil to the water a good emulsion was produoed; resin 
soap had the same effect. The addition of these two 
subetanoes to boiling liquors ought therefore to assist in 
the removal of the waxy matters from the cloth. A 
large number of experiments were performed to asoertain 
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If this wore the case. Thus a piece of linen was boiled 
in caustic soda solution and then divided into two parts : 
one part was further boiled in caustic soda containin'* 
resin soap, then both portions wero washed and dried. 
On extracting the wax that remained in each pieoe of 
■cloth the amount was found to be about the same, pointing 
to the conclusion that the resin soap had not assisted in 
the removal of this wax. It was found, however, that 
•even after washing well some resin remained in the doth 
-and interfered with the test. 

Recently a number of substances have been introduced 
for adding to the boiling liquors in order to eliminate the 
waxy matters of the. cloth. Benzene is the substance 
used in some of these, whereas in others a liquid of similar 
properties is used. In order to make these liquids mix 
with water, Turkey red oil and other substances are used, 
for in this way an emulsion is formed which does not 
readily separate. These preparations act splendidly 
in extracting the waxy matters from doth placed in thorn, 
but the author finds that their cost does not admit of 
extensive adoption on the large scale. 


There was a disappearance of some of the wax, as seen 
from the figures; it is nrohable that during the “ creaming 1 * 
the wax became chlorinated and afterwards lost this 
chlorine to produce potassium chloride during saponifioa- 
tion. At any rate it Lb evident that the ohemioing process 
changed the wax into products whioh yielded to a larger 
extent to saponification, and thus explained the observa¬ 
tion that ohemioing prepares the impurities of'linen for 
subsequent removal by “scalding.’ 1 Cotton was now 
“creamed ’’ in the Bame way as linen until a fair white 
was produced. Extraction by benzene gave 0*62% 
of brownish wax whioh fractured on cooling just as linen 
wax did. On saponifying with alcoholic potash tbqgfeax 
behaved just as had been noticed for the linen wiaf, 
potassium chloride sejjarating :— 

Weight of wax treated. 0-170 grro. 

„ „ unsaiioaitiable.t.. 0*040 \ n.iM arm 

As a confirmation of these results linon y&ru was left 
in bleaching powder solution until almost white before 
souring, washing, drying and extracting with benzene. 
The figures in this oase were :— 


The effect of hypochlorites on the waxes. 

Previous tests showed that the weight of wax in linon 
cloth was not appreciably affected by the ehcmicing 
process, and further experiment confirmed this conclusion. 
The process of “ creaming ’’ linen yarn was now carried 
out by leaving linen yarn immersed in strong bleaching 
powder solution until it became of a cream colour. It 
was then soured, washed well and dried. A decrease 
of 9% in weight and 16-1% in tensile strength was found. 
This process of “ creaming ** cleanR the yarn of a certain 
amount- of straw and other matters, making it bettor 
for weaving and causing less weaving faults. During 
the “ creaming ” the yarn rapidly changed colour, and a 
thick precipitate of calcium carbonate was formed from 
the carbon dioxide produced by the oxidation of some 
of the constituents of the yarn. This oxidation is a 
selective one, the non-cellulose portion of the yarn and 
also the pectoceliuloses being attacked before the cellulose 
of the fibre proper, but if long continued the latter is also 
attacked. The amount of bleaching powder required for 
this operation of creaming makes the method very costly, 
as can bo understood from figures previously given 
<p. 904). The drop in weight of 9% is made up of 1-01% 
due to the hydroenloric acid (p. 902), 2*03% due to the 
hot water washing, and H-96% due to the actual oxidation. 

The “ creamed ” yam was now extracted by benzene 
and found to contain 1*21% of wax on the original weight j 
of the yarn. This wax was of a brownish colour and 
apparently little different from the original wax. It 
was saponified by alcoholic potash, when a white powder 
(evidently potassium chloride) separated out. The 
aloohol was evaporated and the residue washed well 
through a filter paper to remove the soap. The filter 
paper was dried and extracted with benzene to obtain 
the unsaponifiable matter, while the fatty acid was I 
separated from the filtrate. 

Unsaponifiable matter . 11-21% 

Saponifiable matter (fatty acid) . 59-79% 1 


Weight of wax treated. 

„ „ „ unaapouiflablc 

„ „ tatty acids . 


0-3800 grin. 
$■88 


The results point to the wax taking up ohlorine during 
chomicing and becoming changed. 

In all the investigations doscribed above it is probable 
that the deductions from the experiments with linon oan 
also lie appliod to cotton, for in all oases where the two 
fibres wore carefully compared they behaved remarkably 
alike. 


Obituary. 

EDWARD RILEY. 

Edward Riley died at Marlow, on the 12th inst., 
83 yeare old. His education was obtained at King’s 
College School, The Putnoy Engineering College, and 
lator as regards chemistry from I)r. Lyon—afterwards 
Lord—Playfair, to whom he became assistant. In 1853 
he went to Dowlais as research chemist, and while there 
oonduotod the first experiments on the Bessemer 
process; but in a few yoars he started a private 
practioe as an analytical and consulting chemist, 
which he followed until the end. He, however, 
assiduously maintained his association with the 
Bessemer process, hence figured actively in its various 
stages of progress, and at the appearanoe of the basic 
process, along with Thomas and Gilchrist, he was 
interested in it as patentee, and later as investigator 
as well as director of companies working it. He was 
author of many contributions relating to the chemistry 
and technology of iron and steel; several of these 
appeared in tine Journals of the Chemical Society and 
or the Iron and Steel Institute. The latter institute 
awarded Riley its Bessemer Gold Medal as reoently 
as May last/ Ho was an original member of this 
Society. 


Journal and Patent Literature. 


f«*HT SfiomoAiioKS m»y b. obtained by port. by remitting u follow.I*. 
English. — 8d. each, to the Comptroller or the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chanoery Lone 
London, W.C. 

UniUd SMss.—ls. each, to the Secretary of the Society. 

Frsneh.— 1 fr. 05 c. each, as follows: Patents dated 1902 to 1907 Inclusive, Belln efc Ole., 66, Rue des Francs Bourgeois, 
Paris (fie.); Patents from 1908 to date, LTmprimerle Nationale, 87, Rue Vlellle du Temple, Paris. 
gsriM*.— 1 mark each (with full particulars) to Kaiserlich Patentamt. Berlin, German. 
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Liquid, in tank.: Apparahu for nmpiing -. E. 

Sohmits. Lea Matiirm Gramm, 1914, 7,1914—4194. 
-The apparatus consists of a 5-litre cylinder, contain¬ 
ing a snotion piston, suspended from a winch by a 


chain which passes from the bottom of the cylinder 
over the pulley of a counterweight below, the other end 
of the chain being connected with the top of the piston 
rod. As the cylinder is drawn npwards through the liquid, 
the piston rod is simultaneously raised, and the liquid 
is drawn into the cylinder. It is also possible to maintain 















the cylinder at any derived height in the liquid, m ahotfli 
by an outside indicator; and to raiae the piston without 
altering the position of the cylinder.—C. A. If. 

i 

Patent*. 

Li*tiUalio» or evaporation 0 } liquid* or solutions. T. 
Bo berg* 0. Sikleriund, N. Tee trap and The Teehno- 
Chemioal Laboratories Ltd., London. Eng. Pat. 
13,607, June 12, 1913. 

Is evaporating apparatus of the type described in Eng. 
Pats. 12,462 and 22,670 of 1911 (tUs J„ 1912, 971, and 
19H» 183), the work of evaporation is so distributed 7 
between two systems of evaporators that the steam 
required for the compressor is obtainod from the first 
system. The second evaporator, whioh may be of the 
film type, is heated by exhaust gases from the gas engine 
which supplies power for the system, and an internal 
oombustion pump is used as a source of energy for the 
compressor and for circulating the liquids.—W. H. C. 

Evaporating apparatus; Liquid -. A. Chapman, j 

Liverpool. Eng. Pat. 17,145, July 26, 1913. 
Low-pressure steam is withdrawn from tho steam 
spaoe of a tubular evaporator by an injeotor actuated by 
an external supply of high-pressure steam and fixed 
in the centre of the upper tube-plate, so that the low- 
pressure Bteam inlet iB above the liquid level. The low- 
pressure steam is compressed and introduced with 
the high-pressure steam into tho spaoe surrounding the 
heating tubes of the central ohamber. (Reference is 
directed to Eng. Pat. 2967 of 1878.)—W. H. C. 

Evaporating apparatus; Multiple-effect -. R. Lougher, 

Papaikou, Hawaii. U.S. Pat. 1,105,443, July 28,1914 ; 
date of appl., June 28, 1912. 

A number of superposed evaporator sections are separated 
by spaced sheets between which are wator-oondensing 
spaces, and a pan is placed below the bottom section. 
Each section has an inlet above to receive the liquid to be 
treated and an outlet below, and is fitted with open 
vapour tubes extending downwards aooss the water- 
condensing space and connected with the lowermost 
sheets. Evaporating tubes dosed at their upper ends 
and arranged over the vapour tubes, arc supported at 
their lower ends in the uppermost sheets, extend 
through each seotion and communicato with tho water- 
condensing spaoes. Pipes leading from these spaces 
are connected with a mam pipe. A pipe leading from the 
water-condensing spaoe of the uppermost evaporator 
seotion, and the above-mentioned main pipe, are connected 
with an auxiliary evaporator.—L. E. 

Rotary furnace* or the like ; Removing sediment* or crustt 

.. from -. N. Ahlxnann, Copenhagen. Eng. Pat. 

16,893, July 23, 1913. Under Int. Conv., Feb. 1,1913. 
The crust or clinker is removed by means of a disc which 
carries a number of consecutively noting scrapers and 
whioh is rotated within the fumaoe about an axis 
oblique to the axis of the furnace.—W. H. C. 

Kiln; Rotary -. H. E. Riisager, Frederiksborg, 

Denmark. U.8. Pat. 1,103,381, July 14, 1914; date 
of appl., April 18, 1912. 

Thi lining of the shell of a horizontal rotary kiln is partly 
replaced by cham bored blocks secured to the shell by 
hooks and an angle iron and forming a corrugated trans¬ 
versely longitudinal partition.—W. H. 0. 

5 

Regenerative furnace*! Reverting -, L. L. Knox, 

Allegheny, Pa., U.SJl. Eng. Pat. 25,588, Nov. 8,1913. 


v "wMt w* 


Under Int Conv., Ilay 16,1913. 
Tun removable eooUnfwm^ 
of 1912 (this J., 1912, 801) is so on 
surrounds the .upper part of the ; 


hollow Huge which pcoiseis (hi amh, M mjptoviim 
with water-supply pipes whioh enter the end or the hoi 
and discharge near the centre.—W. H. C. 

- 

Churn* or other mixing and agitating apparatus, B. X 
Williams, Oswestry, Salop. Eng. Fat. 18,065, Angaft 
1913. i? 

Tax barrel of the ehurn haa hollow trunnions monntri 
on a frame and is rotated from a oountershaft by toothed 
wheel gearing, the beaters being rotated in the opposite 
direction by a chain and sprocket wheel driven (m 
the same oountershaft. The shaft on whioh the beaten 
are mounted can be withdrawn by removing a wedgi 
key, leaving the beaters free to be taken out, without 
disturbing the sprooket wheel—W. H. C. 

Mixing machine. A. McKaig, Buffalo, N.Y. U.S. Pat 
1,105,812, Aug. 4, 1914; date of appl., Oet. 16, 1912 
A horizontal drying drum has a shoot at the outlet 
end whioh is connected with a discharge spout. A door 
whioh forms part of the wall of the spout, rotates about 
a transverse shaft so that when it is turned inwards thi 
spout is closed to the air but open to the shoot, and 
when it is turned outwards the spout is open to the ail 
and closed to the shoot.—W. H. C. 


Catalysis; Apparatus for facilitating chemical reaction* ij 

mean* of -. H. A. A. J. Lelarge, Paris. Eng. Fat 

18,579, Aug. 15, 1913. 

A NIJMBIR of open spirals of constant pitch, e.g., of meta 
or of porous material impregnated with the catalyses 
are arranged in layers in a vessel, alternate) layers being 
at right angles to one another. The top am 
bottom layers are formed of a material whioh is a good 
oonduotor of eleotrioity and are connected with the 
poles of a battery or other sourco of electricity. The 
intermediate layers are formed of non-oonduoting material. 

—W. H. C. 

Pulverising, gasifying and re-healing liquefied goat* f 

Apparatus for -. J. L. Laurent, Paris, and L. 

Peltier, Cliohy, Franoe. Eng. Pat. 18,621, Aug. 15, 
1913. Under Int. Conv., Aug. 21, 1912. 

The liquefied gas (e.g., carbon dioxide) is passed direot by 
a pipe reaching to tho bottom of the reservoir, through one 
or more gratings, to a pulveriser situated in the lower part 
of a gillcd expansion chamber which is suitably heated. 
The gas then passes from the upper part of the expansion 
chamber through a series of coils arranged round the out¬ 
side of the chamber and is heated further. The heated gat 
passes through a pressure-regulating valve, preparatory 
to using it for motive power purposes.— W. H. C. 

' ,*■>) 

Filtering material*; Manufacture of - L. von Jaree- 

zewski, Berlin. Eng. Pat. 23,736, Oct. 20,1913. Under . 
Int. Conv., Deo. 7, 1912. ; 

Filtering material having a hairy surface (e.g., fustian| '’ij' 
is boiled for 5 mins, in a mixture of wator, alcohol, boon •/ 
black and magnesia, then allowed to oool, dried and passed. ; 
between heated rollers. A mixture of bone black, asbestos 
fibre, magnesium carbonate, “ perhydrol of magnesia " 
and water is then spread on the hairy surface of the fabric) 
which is again dried and pressed for several hours between 
sheets of glazed paper or polished metal— W. H. (X ; ■ ; , " , 

Filtering valuahle compound*; Apparatus for -. jfcjK / 

Burgees, New York, Assignor to Butters Patent YlrfUjjii’'" * 
Filter Co. U.S. Pat. 1,103,345, July M»\U§l£ 
j date of appl. Sept 3, 1918. , , . «|gjfeij8& 

water to be discharged fiffim the leaf into the slimed when 
the internal and external pressures are equal, but which 
ekaes and prevents the entry ot liquid when the internal 
is lees than the external pressure.—W. H. C. 
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A slight delay in the publication flf thisvdWfee is due ttf'twarfwl* 
able death of Dr. Julius Lewkowitsch, which occurred within 
of the appearance of the first volume of this edition of his 
Technology of Oils, Fats, and Waxes. 

Such delay as has been unavoidable, owing to reorganisatiaai 
not prevented the work from being issued in as new a form os possible} 
on the contrary, it has given scope for the addition of the most EWtM|MK 
data, of which due note has been taken, even up to the eve of pubMae'S^Sk 

Dr. Lewkowitsch had collected and annotated a very large Mawtt 
of new material, including many porsonal observations of recent olfe, 
for incorporation in the second and third volumes. ,'S%; 

It has been my privilege to edit these notes and bring the Wdrt| 
up to date, following on the lines laid down by the author so far |* lie# 
in my power. Wtat 

My long association with Dr. Lewkowitsch in his analytical pnc&J^, 
extending ovor a period of seventeen years, has rendered the Worltj 
labour of love, and in the preparation of this volume no effort has been 
spared in order that it may present to the public a standard of com¬ 
pleteness and excellence, which the author himself would have approved.; 

Notwithstanding this, it is only too probable that errors of omission 
have occurred and mistakes have crept in, and I shall be grateful to 
readers who will be so kind as to point out to me any such errors as UMiy 
come under their notice. It should, however, be borne in mind that 
considerations of space and the desire not to render the volume too 
unwieldy have necessitated a very strict censorship over the available 
matter. 

The physical and chemical characteristics of oils and fats in com¬ 
mercial use have been somewhat modified during the last year* owing 
to improvements in preparing and refining the natural products. For 
this reason, some of the older figures, published in the last edition, which 
obviously referred to badly refined or highly rancid specimens, have 
been eliminated. 

Owing to the continuous search for new oils and fats, especially 
for edible purposes, the sources of supply are being widened, and aoHif 
data regarding a number of little-known oils, which may in the fut«t< 
prove of commercial importance, have been added. 

Under the headings of the. individual oils and fats will be found a 
large number of hitherto unpublished observations obtained in thit 
laboratory. 

The subject-matter for Vol. III. is already in the press. 

GEORGE H. WARBURTOtf/f 

The Lewkowitsch Laboratory, 

71 Priory Road, Lokdox, N.W. 
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CHAPTER XIV 
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|#SJpfOLOOY OP THE NATURAL OILS, PATH, AND WAXES : METHODS 

tifcfcP PREPARING, REFINING, AND EXAMINING THEM, AND DETECTING 
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ADULTERATIONS 


"MOILS AND FATS. GLYCERIDES 

'jjjk' Oils or Liquid Fats 

1. Vegetable Oils 

(1) Drying Oils 

(2) Seini-ciryinf/ Oiln 
(.’I) Non-drying Oils 

2. Animal Oils 

(1) Marine Animal Oil a 

(2) Terrestrial Annual Oils 

II. Solid Fats 

1. V KGLTABLE FATS 

Chaulmoogiu Oil Group 
Myridica Group 
Cocoa Nut Oil Group 

2. Animal Fats 

(1) Drying Animal Fats 

(2) Semi-drying Animat Fats 

(3) Non-drying Animal Fats 

B. WAXES 

L Liquid Waxes 
It Solid Waxes 

1. Vegetable Waxes 

2. Animal Waxes 

'lirDEX OF BOTANICAL NAMES 


INDEX of ZOOUAiiCAL names 
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t£nt of air produced 
jFjjjjjp...., J* t the lighter particles being carried into the 


r light liquid Whioh m« 
bom overflowing Iff *“* 



I 

outer vcaeel, 1, and tho heavier particles falling into the j 
tower conical.vessel, 16, and being discharged through the | 
opening, 17. A double row of vertical curved bafflcB, 18, 
torvesto prevent any of tho lighter particles from returning 
to the inner ohamber with tho air. An adjustable ring, 18, 
fits over tho lower end of the hopper above the spreader 
.tope?9 and the lower cone, 16, is earned by a.pider from 
therod, 7, which slides within the hollow shaft so that the 
height of the eone, 18, can be adjusted.—W. rl. U 

Wetgrinding; Compound mill for - -. E. C. B. Marts, 

Undon. From G. Polysius Eiaongiewerei und Maa- 
ohinenfabrik, Dessau, Germany. Eng. Pat. 484, 
Jan. 7, 1914. 

hi rotating drum is divided by a transvorso hollow 
ertition into two ohambere, serving ™l»5 t "'‘j“' 
ranulating ohamber analogous to a baU mill and a fine 
rinding Camber analogous to a tube mill. The hquid in 
le granulating ohamber is maintained at a lower level than 
batmthe fine grinding chamber, so that t tow a lesser 
amning effect on the blow caused by the fall of tho crush- 


i It of such 




nine 16, and allows it to float up to the surface where it is 
volatilised and escapes through the vapour pi^e, 13. ^ 

Grinding, pulverising and like millt. W. H. Jmstem, 
ISan Antonio, Spain. Eng. Pat. 8437, March 3, 1914. 
To obviate the great wear and tear experienced »t the angle 
between the liner and• P 1 **? 1 » ** S3 


nr homes. The transference of the material from the 
ranulating to the fine grinding ohamber is effected by a 
umber rtf ourved blades in the hollow partition, which 
ift the material over the edge of the sill that keeps baok 
he liquid.—W. H. C. 

l.tinrrrfiriT limide of different deneitiee; Apparatus for 
Kelly, Boston, Ma« U.S.A. Eng. Pat. 
ppsa April 22,1914. Under Int. Conv., April 28, 1914. 
r«. nf liauids enters the separator, 1, which is 


Kmuleione: Machine for producing or treating -—. 
Silkeborg Maskinfabrik Zeuthen and Larsen, Silkeborg, 

S2S3. a* < M7 - Feh - 23 - 19U - Dnder 

Conv., Feb. 24, 1913. 

The machine conabU of a horizontal drum provided^th 

ssa txicsss- 

transverse plates perforated with radial slots whtoh have 
their edges bent outwards. The baffle-plates whioh are 
rLr the inlet end of tho drum have radial apertures and 
those near the outlet end are perforated with smaller round 
holes.—W. H. C. 

Reaction or abeorption Unotrt; filling mate™* 

F Baschig, Ludwigshafen, Germany. Eng. Pat. 8288, 
March 12, 1914. „ . . 

Thk towers are filled with a number of smalt c yUnden of 
suitable material which ore simply dropped into the 
tower and have in consequence ad irregular urnn^ment. 


^ ffiTStTuSEaS aiThesnrface and 

^^^todtonkslnto &e torn ft voiuaMCjwwftts 


ATto ensure * oonstnnt fcyel. 
in 12, serves «• » tnuoqpmser 



Conv., M*y 6, 1913. 


ZdZ m* nrouad the tub* ttow 
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€b II*.—FUEL; GAS; KIK£&i£ GjEUt AKO WAXES. 


a spiral of very low pitch «o that the path of the gas ii 
ateoat horizontal. To remove any deposit ol hoar froat, 
the region of lowoet temperature ia from time to time 
caused to shift temporarily upwards by cutting out the 
lower stages of the cooling coils at intervals. The rise of 
temperature so obtained causes the frost to melt, the water 
draining into a reservoir below.—W. H. C. 


the baffles, 13, as they issue from the lower ends of the tabs* 
The gases next enter the chamber, B, through the opening, 
wete** throogh tho gauze baffles, 14; any 

22. The gases next pass down the chamber, (?, provided 
with the baffles, 18, and are discharged through the |x,rt, 8. 


Drying machine. 0. S. Sleeper, Assignor to Buffalo 
f^2 dry “ d M “tine Co., Buffalo, N.Y. U.S. Pat. 
1403,443, July 14, 1914; date of appl., Oot. 2, 1912. 

Thb materials are dried on the outer surface of a drum 
whioh is rotated on a horizontal axis and enclosed in a 
casing one end of which is iixed, tlie remainder being 
movablo horizontally to allow acoess to the drum. 

-W. H. C. 

Dry-kiln G. P. Moranz, Chicago, 111., Assignor to Chicago 
Varnish Co. U.S. Pat. 1,103,808, July 14,1914 ; date of 
appl., April 16, 1913. 

Thu drying chamber has valvcd air-inlets near tho bottom, 
air-outlets near the top, and heating coils on the bottom. 

^ . Seating coils is a double floor formed of remov- 
able gratings spaced opart, the bars and spaces of tho 
upper grating being narrower than those of the lower and 
the spaces of the upper grating being over the bars of the 
lower.—W. H. C. 


Drying-drum ; Rotary -. K. H. G. A. Gcrlach, 

Nordhousen, Germany. U.S. Pat. 1,106,417, July 28, 
1914 ; date of appl., Aug. 7, 1913. 

A botaby drying-drum is provided with a series of romov- 
able radial partition plates, having tangential mixing 
vanes on each side and supported between the shell of the 
drum and a scries of central removable rings.—W. H. C. 


Extinguishing fires ; Com'poundfor -. W. 0. Snelling, 

Pittsburg, Pa., Assignor to F. L. Dyer, Montclair, and 
J. W. Aylsworth, East Orange, N.J. U.S. Pat. 
1,103,092, July 14,1914 j date of appl., Juno 7, 1912. 

’ I ??, oom I K ! un ' i consists of a non-inflammable solvent in 
which iB dissolved a carbon compound of the aliphatic 
series containing a halogen atom and more carbon utoma 
m the molecule and having a higher boiling point than 
the solvent.—W. H. C. 


Scrubbing and cooling gate) for use in fumigating and fire 

extinguishing and like purposes; Apparatus for _, 

G. Barker, Assignor to The Barker Fire Extinguisher 
and Fumigator Cio., Ltd., Sydney, N.S.W. U.S. Pat. 
1,103,609, July 14,1914 ; date of appl., March 28,1913. 
Thu waste combustion gases enter the first chamber, A, 
of the apparatus through the pipe, 6, and are drawn into 



the tubes, 12, by the notion of the water sprays, 10. The 
water spray cools end washes the gases whidi strike against 


Distilling apjiaratus. J. A. Bouser, Marion, Ind.,U.S.A. 

Eng. Pat. 27,642, Deo. 1, 1913. 

Sisk U.S. Pot. 1,082,525 of 1913; this J., 1914,127.—T.F.B. 

Liquid suspended in another liquid; Process and. apparatus 

for separating a -. Clomp. Franjaise pour l’Exploita- 

tion des Proc4d4s Thomson- Houston. Fr, Pat. 468,455, 
Feb. 14, 1914. Under Int. Conv., Feb. 18,1913. 

Ske Eng. Pat. 13,465 of 1913; this J., 1914,780.—T. F. B. 

Drying [gases] by cooling; Temperature exchangers for -. 

Soc. I’Air Liquide (Soc. Anon, pour 1’Etude et l'Exploit. 
des Proc. Q. Claude). Fr. Pat. 468,917, May 6, 1913. 

See Eng. Pat, 11,094 of 1914; preoeding.—T. F. B. 

Filtering apparatus. K. Kiefer. Fr. Pat, 469,041, Feb. 10, 
1914. Under Int. Conv., April 8 and June 5, 1913. 

See Eng. Pat. 14,136 of 1913; this J„ 1914,632.—T. F. B. 

Filter-press. E. J. Sweetland. Fr. Pat. 469,108, Feb. 28, 
1914. Under Int. Conv., April 12,1913. 

See U.S. Pat. 1,083,305 of 1914; this J., 1914,341.—T.F.B. 


Ha,—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Producer gas from low-grade fuels. R. H. Fernald. J. 

Franklin Inst., 1914, 178, 161—179. 

The total horse-power of gas produoer power plants 
in tho United States was 160,000 in 1911, of whioh 80,000 
was obtainod from bituminous coal, 70,000 from anthracite 
and 10,000 from lignite. Lignites usually contain much 
moisture, but maze gas of excellent quality. Many 
low-grade bituminous ooals and lignites may bo utilised 
for power purposes by briquetting, though this con¬ 
siderably raises the price. Peat dried by oxposuro to the 
sun to a moisture oontent of 25—30% is very suitablo for 
use in gas producers. The oost of produoer gas installa¬ 
tions is about equal to that of reciprooating steam engines; 
tho oost of maintenance is only about one-half, while 
the economy has been shown in several cases to be 2—3 
times as great; the heat losses in typical steam and gas 
plants given are 



Steam plant. 

Qae plant. 


200 

4-60 

24-60 

8-30 

53-50 


, „ „ radiation and coding .. 

18-60 

tt ft I* radiation and friction .. 

4-30 

23-70 

83-50 



7-30 



Total losses ia satire plant . 

Net efficiency of plant . 

05-30 

4-70 

8120 

• » --- —— — 



-W.R.S. 


UarOm; Latent heat of mponsation of -. C. Herihg 

Met. and Chem. Eng., 1914, 18, 526—528. 

The energy liberated when solid carbon oombines with 
gaseous oxygen: C-fO«»261 kflo.-eah,, and C+O.-fcM 
Klo-cah., is repreeentod by the difference between the 
ehemioal energy of combination and the physical energy 
required to raxtey the oarbon gaseous. Richard* estimate* 
the latter value at 45-7 kilo.-cal*. By reducing this figure 

















yol KXZDL, He. lb.] 
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from 45-7 to 421 (about 9%), the equation! are : C+O— 
591+421 =88-2 (whioh a identical with C0+0~68-2J, 
and C+0,=94'3+42-l»= 138-4, or 88-2x2, kilo.-cals.. It 
would thus appear that oarbon develops exaotly as muoh 
energy in combining with the first atom of oxygen as it 
does with the seoona.—W. R. S. 

das; “ New ” or “ double. ”- for small works. C. B. 

Tully. J. Qas Lighting, 1914, 127, 452—453. 

Double ” gas is a mixture of coal-gas and water-gas 
having a oalorifio power from 380 to 400 B. Th. U., made 
by the gasification of coal and the generation of water- 
gas from the resulting ooko in the same plant. The gas 
can be made in Bmall gas-works (5 million cb. ft. per ann.) 
and sold more profitably at 2s. 8d. per 1000 cb. ft. than 
ooal gas (550 B. Th. U.) at Os. 3d. It is suitable for 
heating, and can oompote with suction prodtioer gas for 
gas engines. The plant consists of two gas producers 
• connected at the lower part, each surmounted by a vertioal | 
retort chamber surrounded by ohequer-brickwork. The j 
producers are “ blown ” to incandescence for about 1 min. | 
by an up-draught, and the hot gases burnt with a sooondary 
air supply in the chequer-brickwork around the retorts, 
coal-gas passing from the retorts to the serubbor during 
thiB period. Steam is then passed downwards through the 
hot ohequer-briokwork of one producer, then through the 
two producer chambers in series and upwards through tho 
second retort chamber. During the next gas-making 
period, the direction of flow is reversed.—A. T. L. 

Surface combustion. W. A. Bono. ,T. Roy. Soc. Arts, 
1914, 82, 787—798, 801—811. 818—827. 
Descriptions of tho results obtained in the technical 
application of surface combustion have been given pre¬ 
viously (see this J., 1909, 512 ; 1911, 527 ; 1912, 61, 524 ; 
1914,'303).—A. S. 


The oil imports included orude oil 182,082,201 
refined apd Illuminating oils 19,393,827 gallons, gasoline 
29,525,170 gallons, lubrioating oils 6,789,451 t 
There waa an inorcaaed importation in 1913 of all cuwwi 
of oil with the exoeption of gasoline, the increases being 
most pronounoed in crude oil and refined illuminatin g Pi t 
There was comparatively little change in the production 
of natural gas in Ontario, but a largo morease in the pro¬ 
duction in New Brunewiok and Alberta. The total 
production in 1913 was approximately 20,345,000,000 feet, 
valued at *3,338,314 of which 828,000,000 feet was from 
New Brunswick; 12,487,000,000 feet from Ontario and 
7,030,000,000 feet from Alberta. 

Italian petroliferous tone ; Importance of the ——. B. 

Galdi. L’lnd. Chimica, Min. e MetalL, 1914,1,284—270. 
The petroleum industry in the provifico of Emilia has 
worked successfully with a moderato profit, and systematic 
prospecting for petroleum throughout the whole of 
Southern Italy is now recommended.—A. S. 

Ceresin wax. E. J. Parry. Chem. and Drug., 1914, 
85, 376. 

Paraffin waxes of different kinds hove recently been 
adulterated with large amounts of rosin. The samples were 
stioky, showed nnoertein m.pts., and had a taste ot 
rosin. They gave the oolour reactions for rosin, and 
hod high acid and iodine values. Four samples gave 
Aoid value, 48—60; saponif. value, 51—72-5; and 
iodine value, 40—66.—C. A. M, 

Bagasse and molasses; Utilisation of . N. Deert, 
See XVII. 

Determination of carbon monoxide. Graham and Winmill. 
Umm YV1H 


das; Firing of - by adiabatic compression. I. Photo¬ 

graphic analysis of the flame. H. B Dixon, L. Bradshaw, 
and C. Campbell. II. Ignition-points of mixtures 
containing electrolytic gas. H. B. Dixon and J. M. 
Crofts. Chem. Soe. Trans., 1914, 105, 2027—2053. 


A description of the experimental investigation, the 
chief results of which have boon given previously (this 
J., 1914, 409). The ignition temperatures of different 

f aaes determined by fee compression method were i 
H.+O.. 526°; 2H,+0 1 +4K„ 602°; 2H,+0,+0„ 
511 , , 2H.+0,+7O„ 478- 2H.+0+A. 537- 

2I1.+0.+2N,, 549°; 2H,+O a +4N s , 571“ i 2H a +O t + 
8N„ 615“ C.—A. S. 


Sulphur; Determination of - in spent oxide. H| 

Marsdon. J. Gas Lighting, 1914, 127, 335. 

The usuul errors in tho carbon bisulphide method of 
estimation, due to the solubility of oertain organic 
substanoee, may be avoided by treating the extract with 
strong sulphuric aoid at steam-bath temperature. 5 grins, 
of the oxide are extracted as usual with oarbon bisulphide, 
the extract being run into a weighed 250 c.o. flask. The 
latter with extract is dried in an oven and weighed, 
then heated with 10—20 o.o. of strong snlphtmo acid on 
a steam-bath for abont 4 hours, treated with about 200 o.o. 
of distilled water, and filtered. The residue is washed 
free from acid, dried and extracted with carbon bisulphide, 
tiie extract evaporated and the sulphur weighed. The 
difference in the weighings gives tho amount of soluble 
organio matter.—W. F. F. 


Petroleum; Production of - in Canada, 1913. Oil, 

Paint, and Drug Rep., Aug. 31,1914. [T.R.] 

The Department of Mines report* that the total output 
of petroleum in 1918 was 228,080 barrels, or 7,982,798 
gallons, on which a bounty of *119,74L97 wss paid. 
The total value of the production at the averagepriee for 
the year *1.782 per barrel was (408,439. The total 
import* of petroleum off, crude and refined, in 1918 were 
221779,298 gafions, vetoed at *13,230,429, to addition to 
1,8*8,837 pounds of wax and candle*, valued at *108,897. 


Peat; Utilisation [excavation] of —-. J. Rigby, Dum¬ 
fries, and Wotcarbonteing Ltd., London. Kng. fat. 
17,944, Aug. 6, 1913. 

The peat deposit is worked in relatively small, isolated 
portions, say of about 30 aoros, separated by walls of peat 
of about 20 ft. thickness. When the peat is subsequently 
subjected to a heat treatment, e.g. wet carbonisation, 
the expressed water is returned to the exoavations being 
worked. A worked-out excavation is used as a store 
from which water may be supplied to exoavations being 
workod.—W. F. F. 

Fuel; Process of manufacturing artificial —-/«»» 
organic matter, e.g. pent. F. C. C. T. A. Oaius, Grand 
Rapids, Mich. U.S. Pat. 1,105,206, July 28, 1914 i 
date of appl., April 22, 1911. 

The organic matter, suoh as peat, is pressed to remove 
moisture, disintegrated, and treated with 
aoid until carbonised into a semi-plastic state. Th* aoid 
may be removed by immersion in water, and th* material 
moulded into briquettes.—W. F. F. 

Brunettes and other articles ; Manufacture of • C. M. 
Reynolds, Sparks, Nev. U.S. Pat. 1,103,078, July 14, 
1914; date of appl, June 20, 1912. 

Waste wood to carbonised, the oarbonaoeoua retied* 
to mixed with a suitable binder, part of which opna totsof a 
portion of the tarry distillate, and the mixture briquetted. 
The briquettes are subsequently heated to a temperature 
sufficient to drive off the volatile portion of the binder 
and to harden them.—W. H. C. 

Regulating combustion. G. W. Parker, New York, 
Assignor to The Parker-Russell Mining and Manufaotur- 
ing Co., St. Louis, Mo, U.S. Pat. 1,104,000, July 21, 
1914 i date of appl., Deo, 9, 1909. 

The products of combustion from a Jeep j** 1 of 
fad are divided into a number of ourrente, air andsteam 
being mixed with one of the ourrents to regulste d po- 
porttons. This current to led by a droultea* patbthrewgh 
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tte other currents, ud the resulting heated gaaei ere 
discharged into the bed of fuel—W.F. F. 


Combustion; Procut of controDing -. J. M. Rusby, 

Aiaignor to The United Gee Improvement Co., Phila- 
^phU, Pa. U.8. Pat. 1,106,310, Aug. 4, 1914; date 
of appl., Feb. J3, 1911. 


Thjb temperature effect of a fluid combustible is con- 
tolled by adding to the mixture of combustible and air 
definite proportions of the newly-formed products of 
combustion before, the lattor leave the combustion 
chamber.—W. H. C. 


Inflammable gases; Means for detecting -, especially 

adapted for use in mines. J. W. Manley, New Barnet, 
Herts., and W. X L. Sandy, London. Eng. Pat. 18,106, 
Aug. 0, 1813. 

Tbs eatalytic substance used consists of a wire or plate 
of base metal coated with “ granular palladium ” 
prepared by mixing resin oil, oil of myrrh or oil of rosemary 
with palladium chloride, separating the resulting black 
precipitate and making it into a paste with oil of lavender. 

—W. E. P. P. 

Mines; Detecting dangerous gases in-. G. Sohauli, 

Cheshunt, Herts. Eng. Pat. 14,408, Jan. 23, 1914.- 
Ara is drawn through pipes extending to various workings 
and tested for inflammable gases by ignition at a flamo, 
the heat aoting on a thermo-electric indicator. Heavy 
ga«» are indicated by passing the air through a balanood 
hollow chamber, the movement of which closes an eloetric- 
alarm oirouit.—W. F. F. 


Coke-ovens; Charging -. 

Kuhr, Germany, Assignor 
111. U.S. Pat. 1,106,522 
appl,, Nov. 15, 1913. 

To prepare a ehargo for a top-charged ovon chamber, 
finely divided ooal is dropped in, thus effecting a packing 
of the coal, and a loosening member is raised through the 
coal from the bottom of the chamber.—W. F. F. 


H. Koppers, Essen-on-tho- 
to H. Koppers Co., Chioago, 
, July 28, 1914 j date of 


[Gas], Retorts; Regenerator settings for vertical -. 

8. Glover, St. Helens, and J. WeBt, Southport. Eng. 

Pat. 18,699, Aug. 15, 1913. 

Is a regenerator sotting of the type having independent 
combustion ohambers around the retorts and additional 
chambers, around the lower ends of the retorts, for heating 
the secondary air, an independent supply of coal-gas is 
provided for oach of the combustion chambers and the 
gas is preheated by being passed through coils disposed 
in the waste-gas flues and so arranged that they may be 
short-oirouitod when desired.—W, E. F. P. 

[Qas] Retorts; Discharging apparatus for vertical -. 

8. Glover, St. Helens, and J. West, Southport. Eng. Pat. 

28,066, Dec. 5, 1813. * 

At the lower end of the vertical retort one or more trays 
are provided to form a horizontal platform of adjustable 
size. The ooke rests on this platform at its angle of repose, 
and a displacer in the shape of a sector of a cylinder 
is given a rocking motion about an axis in the piano 
of the platform, thereby causing the coke to fall from the 
edge of the platform without breakage and formation of 
“ breeze."—W. F. F. 

Gas producer. R. F. Boak, London. From C. F. Book, 
Caloutta. Eng. Pat. 2678, July 22, 1913. 

Thx apparatus (see fig.) consists of a water-sealed chamber, 
49, containing a horizontal “ retort" or trough, 1, the 
upper part of which is formed by a series of hollow tuyhra- 
rnoeks, 6: with the exception of the curved end-block, 
46, each of the latter has a horizontal partition by means 
of which two parallel channels, one above the other, 
are formed within the series; and the lower part of each 
block has openings (“ tuyires ”) oommunioatmg with the 
interior of the trough. Fuel is supplied to the latter 


from the ohamber, 9, by means of a plunger or daflu. 
reciprocating device actuated from the cylinder, 14, of a 
steam engine; and around that end of the casing, 9, 



| whioh adjoins the trough, an annular chambor, 3, is 
disposed, to which air, steam and exhaust gas (separately 
or together) are supplied by the pipe, 4. The annular 
chamber, 3, being in communication with the upper 
channel in the tuyere-blocks, the air, etc., from the former 
is preheated during its passage to the end-blook, or 
ohambor, 46, from whioh it passes to the lower channel 
and thence, through tile tuyeres, into contact with the 
fuel.—W. E. F. P. 


Cos from liquid hydrocarbons; Means and methods of 

producing -. W. Cameron, Warwick, and H. G 

Burford, London. Eng. Pat. 17,241, July 28, 1913. 
The process consists in burning completely a small 
portion of the hydrooarbon with cxcosb of air and then 
decomposing the remainder, together with tho produots 
of combustion, by oontact with a bod of incandescent, 
refractory or carbonaceous mitorial, tho temperature 
of which is maintained by tho incomplete combustion of 
a further small portion of the hydrocarbon.—W. E. F. P. 


Oas from oil; Process of making -. W. A Hall 

Now York. U.8. Pat. 1,105,772, Aug. 4, 1914; date 
of appl., Juno 25, 1913. 


A mixture of wator and oil is brought into contact with 
a mass of metailio nickol, containing a small proportion 
of cobalt, at 660°—760° C.—W. H. C. 


Air-gas; Manufacture of -. P. C. Paoe, Biltingskurst, 

Sussex. Eng. Pat. 17,864, Aug. 5, 1913. 

The apparatus is of the type in whioh the air is supplied 
by a steam injector, the boiler is of the flash type, and 
the pressure of air and steam can be regulated. In 
starting, the gas-boll is drawn up to its highest point, 
and supplies air-gas to tho flash boiler, tho compressed 
air from the injector passing through the carburettor, 
which, together with the hydrooarbon tank, is situated 
within the gasometer. At the upper limit of its move¬ 
ment, tho bell opens a valve in tne air-supply pipe or it 
may close the water supply to the boiler. In a raodifiea- 
tion, the oompreeaed air passes into the gasometer before 
reaohing the oarburettor, whioh, together with the hydro¬ 
oarbon tank, is external to the gasometer.—W. F. F. 


Combustible gases; Method and apparatus 

-. H. Straohe, Vienna. Eng. Pat. 6 

1914. Under Int. Conv., Jan. 13,1914. 



In an apparatus for continuously producing a mixture of 
coal-gas and water-gas, the producer in the lower part 
Is charged with ooke, and the distilling chamber or retort 
in the upper part with ooal. Air is blown in under tho 
grate, until the column of ooke glows; the carbon mon¬ 
oxide prodnoed is burned in the spaoe around the rtietitUag 

ohamber by blowing in, additional air, and the produots 
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of oombustion eeoape to the chimney. Doling tble 
period the gas-outlet valve of the distilling chamber is 
closed end coal-gas accumulates in the epnoe above the 
coal, which is of relatively Urn dimensions, and gradually 
fills the chamber. During tine subsequent steam blow, 
the gas-outlet valve is kept open until tho coal-gas is 
completely displaced by the water-gas. The valve is then 
closed and the cycle of operations repeated.—W. E. F. P. 

Gaseous fuel; Production of -. G. H. Benjamin, New 

York. U.S. Pat. 1,IOC,241, July 28, 1914; date of 
appl., Jan. 13, 19X3. 

A oas-froducino material Buoh as sawduBt is distilled, 
and after separation of tar and ammonia by washing, the 
mixture of carbon monoxide and dioxide is passed through 
a sone of carbonaooous material Btrongly heated by an 
eleotrio ourrent, in order to reduce the dioxide to monoxide. 
This gas may be added to the “ gas originally produood,” 


Got i Purifying - -. C. J. O’Donnell and A. F. Kun- 

berger, Philadelphia, Pa., Assignors to United Gas 
Improvement Co. U.S. Pat. 1,105,578, July 28, 1914; 
date of appl., April 18, 1913. 

Gas is purified from oarbon bisulphide by passing it 
through heated precipitated hydrated ferric oxide, or 
through ferric oxide heated to 400°—600° F. (204°—260° C.) 

—W. F. F. 


Vertical retort*; Regenerators for -. 8. Glover and 

J. West. Fr. Pat. 469,140, Usroh 2,1914. Under 1st. 
Conv., Aug. IS, 1913. 

See Eng. Pat. 18,599 of 1913 i preceding.—T. F. B. 

Gas for lighting and heating purposes ; Procter for tho 

? 'oduction of -.. L. Vignon, Lyon, Franoe. Eng. 

at. 29,624, Dee. 23, 1913. Under Int. Conv., Jan, 8, 
1913. 

Sxn Fr. Pat. 465,129 of 1913 ; this J., 1914, 472.—T. F. B. 

Coal got; Apparatus for producing -. Ritter-Conley 

Manufacturing Co. Fr. Pat. 469,142, March 2, 1914. 
See U.S. Pot. 1,091,111 of 1914 ; thisj., 1914,471—T.F.B. 

Manufacture of hydrogen gat. Eng. Pat. 8155. See VIL 

Manufacture of hydrogen by the decomposition of sloops. 
Fr. Pat. 460,739. See VII. 


IlB.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 


Bituminous material; Treating -. J. C. Ross, Colo¬ 

rado Springs, Colo., Assignor to The Hydrocarbon Co. 
U.S. Pat. 1,104,140, July 21, 1914; date of appl., 
Sept. 27, 1911. 

The bituminous material is mixed with a “ suitable 
quantity ” of litharge, tho temperature being lowered and 
kept low, whilst the mixture is pulverised.—W. F. F. 


Oil refining; Apparatus for -• J. R. Timmins, Assignor 

to O. Swain, Okmulgee, Okla. U.S. Pat. ,106,383, July 
28, 1914; date of appL, April 10, 1913. 


From the still, a valvod pipe leads to the lower end of a 
primary condenser, and from the upper end of the latter 
a pipe leads to tho lower end of a second condenser. A 
vapour pipe leads from the latter to a separator, and 
pipes from the seoond oondenser and the separator lead 
to a cooling coil. A vapour-outlet pipe also loads from 
the separator to a cooling ooil. A valved pipe leads from 
the first-mentioned cooling ooil baok to the stdl. W. F. F. 


Gasolene; Process of producing -. J. W. Waits, Oil 

City, Pa.; J. D. Trax and W. M. Parker, executors. 
U.S. Pat. 1,105,727, Aug. 4, 1914; date of appl., July 6, 
1912. 


Gasolene is obtained by compressing a suitable gas, 
cooling it, and then injeoting it into a stratum of earth 
containing, or a well producing, fluid hydrocarbons. The 
saturated gas is recovered, and tho hydrocarbon vapour 
condensed from it.-—W. F. F. 


Gasolene; Manufacture of-—- W. M. Burton, Ch><»«°. 
UL, Assignor to Standard Oil Co., Whiting, Ind. US. 
Pat. 1,106,961, Aug. 4, 1914; date of appl., Aug. 25, 
1913. Renewed May 25, 1914. 

The liquid portions of the paraffin series of petroleum- 
distiilawm which boil above 500° F. (260 C.) are treated 
to obtain volatile products of the same senes by durtilliug 
at 650°—850° F. ( 343 °—464° C.J. The distillate is con¬ 
densed under a pressure of 4 to 6 atmospheres, and re¬ 
distilled under atmospheric pressure. The final distillate 
is mixed with more of the orijdnal liquid, and subjected 
to the first-named treatment.—W. F. F. 


Gatina retorts: Vertical -. J. Lfitt, Bredeney, Ger- 

Z£y. pTn.887. Aug. 5. 1913. Voder Int. 

Conv.. Aug. 5,1912. 

SsaGer. Fat. 268,767 of 1912 ; thisJ., 1913,1066. T.F. B. 


Patents. 

Peat ; Treatment of -. T. Rigby and G. W. Andrew, 

Dumfries, and Wotoarbonizing Ltd., London. Eng* 
Pat. 9392, April 21, 1913. 

To facilitate the removal of water in the heat treatment 
of wet peat (heating and pressing), outting or grinding 
of the fibres is avoided as far as possible, lie hot effluent 
from peat, pressed at about 100° 0., is passed into and 
through fresh peat for ooonomy.—W. F. F. 


[Wood] Distillation apparatus; Retorts or -. H. Sykes, 

Bideford, Devon. Eng. Pat. 17,722, Aug. 1, 1913. 
The oondenser, C, is superposed upon the retort ohamber, 
B, and comprises a number of tubes, E, the ends of which 
open into hoaders, F, F 1 . The upper header is connected 
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orifice*, C>, whioh oan *l*o be controlled, are provided to 
induce draught through the condenaer casing. The material 
to be treated (e.g., wood, etc.) is packed between the casing 
and tubes for preliminary heating, and is led to the retort 
by opening the slides, D. The whole apparatus is mounted 
upon a wheeled carriage, A,—W. F. F. 

Peat; Treatment of -. T Rigby, Dumfries, and 

Wetoarbonizing, Ltd., London. Eng. Pats, (a) 11,133, 
May 10, 1913, and (b) 18,030 of 1914; date of appl., 
May 10, 1913. 

(a.) Peat as wet pulp is passed continuously through 
a heating apparatus in which it is heated sum-' 
ciently to destroy its water-binding properties [e.g., to 
about 100“ C. See Eng. Pats. 5873 and 9392 of 1913 ; 
this J., 1914, 783 and preceding), without evaporation of 
the water; when it has been heated sufficiently to render 
the water easily expressible, the heat of the treated mass 
is transferred to fresh material entering the heating 
system. The hot peat may be removed to a spaoe in 
which a lower pressure prevails than that corresponding 
to tho vapour tension of steam at that temperature, and 
the steam thus produced is passed over frosh peat. In 
another method, a current of gas is circulated between 
two vessels containing tho hot treated peat or liquid 
expressed from it and the fresh peat, (b.) Peat which 
has been wet-carbonised or otherwise heat treated, to 
render its water more easily removable, is filter-pressed 
at a high temperature (80° 0. or above) and the hot 
effluent bo obtained is mixed with raw peat awaiting 
treatment. (Reference is directed, in pursuance of Sect. 7, 
Sub-seot. 4, of tho Patents and Designs Act, 1907, to Eng. 
Pat. 1046 of 1911.)—T. F. B. 

Wood; Distillation of -W. Danner, Slidell, La., 

Assignor to Forest Produots Co. U.S. Pat. 1,090,087, 
May 12, 1914 ; date of appl., Kept. 0, 1912. 

The ovens are disposed in pairs and are operated alter¬ 
nately. When the charged retort has been placed in 
position in the oven, live steam is injected, volatile pro¬ 
ducts such as turpentine are driven off, and rosin is run 
off. The socond retort of the pair is now treated in this 
way, and superheated steam admitted into the first retort 
to drive off heavier vapours. The first retort is with¬ 
drawn and replaced by another, and then superheated 
steam admitted to the second retort, this cycle of opera¬ 
tions being repeated as desired.—W. F. F. 

Retorts for the dietillution, carbonisation, amt the. like of coal 

and other carbonaceous materials : Construction of -. 

C. W. Tozer, London. Eng. Pat. 7116, March 20, 1914. 
Retobts in which distillation or carbonisation is effected 
in a numbor of chambers of approximately the same size, 
grouped round a central axis (see Eng. Pat, 20,158 of 



£ ' 


1909; this J., 1910, 685), mo constructed with two or 
pwre rings of spaces arranged concentrically or cxcen- 
trically with regard to each other and to a ooramon axis, 


all the spaces having approximately the same cross- 
sectional area. A retort with three such rings of apaoes 
is shown in cross-section in the figure. The spaoes, AA, 
are formed by the walla, EE, and the ribs, FF, whioh are 
tapered so as to facilitate charging and discharging. 
Passages may be provided in some of the ribs through 
which heating gases are introduced from the furnace to the 
central passage. One retort with twelve chambers, 
capable of holding half a ton in all, will oarbonise that 
quantity in about one-twentieth of the time necessary 
when using a plain tubular retort of equivalent diameter. 

—T. F. B. 


Oils and other products from carbonaceous matter or other 
materials containing hydrocarbons; Method of and 

apparatus for obtaining -. W. O. Wilson, Faming - 

ham. Eng. Pats. 18,406, Aug. 13, 1913, and 2428, 
Jan. 29, 1914. 

Shale or other substance to be treated is introduced into- 
a vortical or inclined chamber, in which combustion and 
distillation are maintained by introducing continuously a 
relatively large amount of the distillation gases below tho 
combustion zone ; a relatively small quantity of air is also 
admitted, either intermittently or continuously, at tho 
same point, and steam may also be introduced if desired. 
The distillation gases are passed through a oondenser and 
then freed from the last traces of condensable products by 
mechanical separation, preferably in a circulating fan or 
pump which forces the gases into the heating chamber r 
a pipe » provided in the casing or compression chamber 
of the fan or pump, through which the condensate is run 
off. A suitable hopper is attached to the heating chamber 
to enable the material to bo introduced without admitting 
air, and the bottom of the chamber is provided with a, 
water seal or arrangement of sliding valves to enable the 
spent material to be removed without allowing air to enter. 

—T. F. B. 

Oil-baths, and means for heating liquid therefor. E. B. 
Higgins, Wallasey, Cheshire. Eng. Pats, (a) 17,190 of 
1914, date of appl., July 28,1913, and(B) 17,334, July 28,. 
1913. 

(a). The bath is jacketed and iR heated by oil circulated 
through the jacket and through a separate heating device. 



The latter consists of a number of thermal siphons or Field 
tubes, the outer and inner tubes of which are connected 
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respootively with the upper and lower parte of the jacket. 
(*). Hie apparatus it similar in principle to the preceding. 
The outer tubes, A (see tig.), of the Field tube unite are 
carried by the easing of a reservoir, F, while the inner tubes, 
C, are carried by the partition, F>, which divides the reser¬ 
voir into two compartments for tie hot and cold oil. The 
circulation of oil round the jacketed reoeptacle, E, is shown 
by the arrows. The reservoir, F, may be dispensed with, 
tne tubes, A, being connected with the wall of the jacket, 
and the inner tubes, C, with a partition which divides the 
jaekct into two concentrio annular chambers. —W. F. F. 

Shale ; Retorts for the distillation of -. J. W. Fell, 

Sydney, N.S.W. Eng. Pat. 12,264, May 18, 1914. 
Under Int. Conv., March 30, 1914. 

A oast iron retort for shale distillation is made slightly 
tapering and in sections, the top of each section being 
enlarged to form an annular space in conjunction with the 
bottom of the section next above it; flues or passages 
are provided in the enlargements in each section, through 
wbioh the produots of distillation pass to the vertical 
main.—T. F. B. 

Lamps; Electric incandescent -. The British Thom- 

soc Houston Co., Ltd., London. From General Electric 
Co., Schenectady, U.S.A. Eng. Pat. 18,447, Aug. 13, 
1913. 

A T0NU8TE5 filament lamp is provided with a " getter ” 
such as potassium thallium chloride, contained in a small 
open tube (soe Eng. Pat. 14,048 of 1913), and after exhaus¬ 
tion a gas, preferably nitrogen, is admitted up to a pressure 
of 10 to 50 microns. An improved efficiency ana longer 
life is thereby obtained.—W. F. F. 

Arc lamps ; Carbon electrodes for electric -. C, 

Conradty, Niirnberg, Germany. Eng. Pat. 22,223, 
Oct. 2, 1913. Under lilt. Conv., July 2. 1913. 

To improve the adhesion of chemical coatings to carbon 
clootrodes, the surface of the carbon is roughened and 
rendered porous by the removal of the outer skin after 
shaping.—W. F. F. 

Healing apparatus. G. T. Voorhecs, New York. Eng. 
Pat. 13,881, June 18, 1913. 

SmsU.S.Pat. 1,068,348 of 1913; this J.,1913,782.—T. F. B. 

Electrode for arc lighting. Conradty. Fr. Pat. 488,836, 
Feb. 23, 1914. 

See Eng. Pat. 22,223 of 1913 ; prooeding.—T. F. B. 


ID.-TAR AND TAR PRODUCTS. 

Polycyclic hydrocarbons; Hydrogenation of —— by 
sodammonium. Preparation of the tetrahydro-derivatives 
of naphthalene and acenaphthcne, and dihydro-anthracene, 
P. Lebcau and M. Picon. J. Pharm. Chim., 1914, 10, 
97—100. 

The tetrahydronaphthaleno produced by treating a 
mixture of naphthalene and sodium with liquid ammonia 
(this J„ 1914,637) is the 1.2.3.4-derivstive. Aoenaphthene, 
under like conditions, furnishes a tetrahydro-derivative, 
boiling at 251° C., and anthraoene yields dihydro-anthra- 
oenc (b.pt. 313° 0.).—F. Sons. 

Anthracene derivatives; The sensitiveness of - to light. 

I. Anihracenecarboxylic acids. F. Wcigert and L. 
Kummerer. Ber., 1914, 47, 898—908. 

The three anthraoenecarboxylic acids undergo a reversible 
polymerisation under the influence of light, and in the 
absenoe of oxygen. The reaction is most conveniently 
brought about by exposing the adds iq solution in seetio 
acid, toluene, or alcohol to the light of a meroury vapour 
lamp for from one to eight hours, the solution being con¬ 
tained in a specially devised vessel, and Allowed to boil 


under the influence «f the lamp. On pooling, the prodwo 
crystallise out. They are dimeric forms of the origin: 
aoids, and depolymerisation oooure at the same tempers 
turns as those of their formation, thus demonstrate 
the reversibility end energy-storing nature of the phot* 
chemical action. The photo-nenin are all white substanm 
and do not give the fluorescence with ammonia character! 
tic of the original acids. They do not melt sharply, owing i 
partial depolymerisation occurring at s lower tnmperatur 
In presence of oxygen the photo-chemical action result 
also in the formation of antbraquinone which, if an aqneot 
solution of the sodium anthraoonocarboxylate is use< 
separates out after a very short exposure. In absence i 
oxygen, oven in aqueous solution poiymerisatioa oacui 
exclusively and this provides the first inetanoo of an enorgj 
storing photo-chemical action in homogeneous aqneoi 
solution.—G. F. M. 

The European tear and U.8. chemical industries. See 1\ 
Patents. 

i-CUoro l-[hydr]oxyanthraquinone. and its derivatives 

Manufacture of -. F. Ullmsnn, Chsrlottenburg, 

Germany. Eng. Fat, 15,058, June 23, 1914. Under 
Int. Conv., Deo. 22,1913. 

1 -Hydeoxyaethbaquinose or a derivative thereof is 
treated with sulphuryl chloride, in prceenoe of nitrobensene 
or other solvent, and with or without the addition of iodine 
or other catalyst. The ohtorine atom enters the para-posi¬ 
tion with respect to the hydroxyl group, 4-ohlaro-1 -hydroxy- 
anthraquinone or a derivative thereof being produced. 
By further action of sulphuryl ohloride in preeenoe of a 
catalyst, poiyobloro derivatives are obtained.—T. F. B . 1 

Pitch and tar ; Process and apparatus for treating -. 

H. W, Robinson. Fr. Pat. 488,320, Feb. 11, 1914. 
Under Int. Conv., Feb. 18 and April 30, 1913. 

See Eng. Pats. 4159 and 10,136 of 1913; this J., 1914, 
412.—T. F. B. 


IV.—COLOURING HATTERS AND DYES. 

Fusarium ; The colouring matters of -. Besssonoff. 

Comptes rend., 1914, 1S9, 448—450. 

A red and a yellow colouring matter were isolated from the 
fungus Fusarium orobanchus. The former had the proper¬ 
ties of a carotins; it crystallised in tablets and yielded 
different ooloured solutions when dissolved in various 
solvents. The absorption bands exhibited by these 
solutions (violet in chloroform, rod-violet in beaxene, and 
yellow in cumene aftor boiling) showed a gradual displace¬ 
ment in the order given. The yellow colouring matter 
was crystallised from its aqueous solution ; it noted as a 
feeble acid and was always aooompanied by sugar.—W.P.S. 



The American situation in dyestuffs is still aoute. Tho 
authorities at Washington have tried to make arrange¬ 
ments for importing those materials from Germauy, but 
without success. It is stated that other countries will not 
require the stocks now held in Germany, and if means 
can be found to transport them to this country the textile 
millB here will bo enabled to operate for another year. 
Otherwise many of the cotton, woo), and silk miHs will be 
foroed to close in sixty days. 

The European war and U.S. chemical industries. Metall. 

and Cbem. Eng., Sept. 1914, 551. 

“ Metallubgical and Chemical Engineering ” has asked a 
few men, prominent in American chemistry, the following 
questions:— 

1. How does the ontting-off of the supply of certain raw 
materials by the European war affect the continuity of 
operation of the various chemical industries in this 
country! Can any of theseraw materials be p roc ur e d 'in 
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the United State# so as to mahe our Industrie* independent 
of other ooantriee t What b the rituation of the potaeh 
industry t 

2. Will the forced industrial restriction in Europe, if it 
continues long enough, warrant the development in this 
oountry of Chemical industries which have so far been 
almost exclusively European } What are the possibilities 
of an Amerioan coal tar industry ? 

3. In the case of a long oontinued war, do yon think 
that the personnel of the Amerioan chemical and metal¬ 
lurgical industries will be affected! Do you think it 
possible that there may be a scarcity of chemically trained 
men or of unskilled workmen ! 

4. Is there enough demand in South American countries ~ 
for products of the ohemical industries to make exports 
from this oountry worth while and open new markets for 
the ohemioal industries of this country t 

In reply Dr. W. H. Nichols stated :— 

1. The supply of raw materials for heavy ohemioals 
called for little uneasiness. Stassfurt potash salts being 
entirely out off, the farmer might have to do without them, 
but substitutes would take their place. Potash for other 
industries might be seoured from sea weed or felspar. 

2. The prospects of the Amerioan ooal tar industry would 
depend on the encouragement which the buyer gave to 
the manufacturer. Tho experience of the Benzol Products 
Co., whioh started in a small way to manufacture aniline 
oil, was that although a tariff of 10% was placed on aniline 
oil by Congress, foreign manufacturers roduoed the price 
to a point where it was impossible to compete. 

4. The South Amerioan market for chemicals was an 
important one, and though not yet developed, might grow 
into an outlet for American products. The difficulties of 
doing business in South America had boen caused by laok 
of banking facilities. All U.S. oopper mines had reduoed 
production by 60% and the refineries had followed suit. 



Import* 

Into 

Germany. 

Export* 

from 

Germany. 

Excees of 
exports over 
Imports. 

I. 

C7,50l 

673 

842,893 

16,811 

163,874 

275,392 

15,638 

160,636 

II. 

Ill. 

3,238 




Division II. included aniline oil and salt, naphthol and 
naphthylamine, anthraquinone, nitrobenzol, toluidine, 
resorcinol, and phthalio acid. 

Division III. included aniline dyes, anthraoene dyes, 
other than alizarin rod, alizarin red, and indigo. 

At present the United States produoed about 30% of 
its requirements of aniline dyes (Division III.), but almost 
entirely from materials of Division II. brought from 
Germany. 

In Division II. Germany controlled the world's markets. 
This control was due to the field becoming much inter¬ 
woven, each of its hundred or more products being depen¬ 
dent upon or made up of one or more other proaucts, no 
one of which was of use without others. Not one of the 
22 factories in Germany was independent of other faotories 
in Germany, whereas together they were independent of 
souroee outside Germany. It would not do merely to 
transplant even the largest German works to this country; 
a part of each German works would be necessary to pro¬ 
duce anywhere a complete and self-contained industry. 

Except Switzerland, no country had succeeded in 
selling to Germany more coal-tar dyes than it bought from 
Germany, but all of them bought more of intermediate 
products from Germany than they srld Germany. 

German oxports of tar produots and dyestuffs were as 
follows (in metric tons):— 




Division II. 



Division III. 




a 

b 

c 

d 

e 

f 

8 

Net 

totals. 


Aniline 

oil. 

Naphthol 
and naph¬ 
thylamine. 

Anthra¬ 

quinone, 

etc. 

Aniline 

dyes. 

Varicoloured 

alizarins. 

Alizarin 

red. 

Indigo. 


2,428 

638 

965 

13,855 

2,194 

493 

8,461 

24,004 


340 

333 

34 

10,793 


1,493 

1,180 

15,235 


655 

109 

284 

5,582 

223 

207 

1,861 

7,075 


650 

— 

825 

4,097 

158 

— 

662 

6,302 

L Kuula. 

602 

1,117 

998 


156 

174 

434 

4,579 


120 

— 



00 

— 

313 

3,037 


— 

217 

776 


124 

08 

323 

2,839 

8. Switzerland .... 

1,217 

272 

1,201 

041 

— 

250 

— 

2,008 

Net total* .... 

6,012 

2,686 

5,123 

38,185 

3,605 

2,724 

7,734 

66,060 

No. of countries Ger¬ 
many exported to 

11 

« 

11 

32 

12 

9 

21 



As one-half of the copper produoed had heretofore gone 
abroad, this ourtailment should provide for all local 
requirements. 

Interview on He coal-tar industry.—Mr. William J. 
Mathxsoh commented on question (2) as follows:— 

In regard to intermediate products, suoh as aniline 
oil, aniUne salts, beta-^iapbthol, paranitraniline, etc., 
the industry is already developed, and its growth depends 
in large measure upon the supply of cheap benzol. 

Dr. B. C. Hxsai commented on question (2), and divided 
coal-tar produots into— 

I. Products from ooal-tar by distillation, expression 
and lffm operations. 

H Products obtained from I. by ohemioal transforma¬ 
tion but not themselves dyes. 

III. Dyes made from IX 

Germany's foreign trade in ISIS in these three dieses 
was as foften (la metric tons).— 


The number of coal-tar dyestuff works was as follows: 
22 Germany, 11 Prance, 11 Great Britain, 0 United States, 
4 Austria-Hungary, 4 Switzerland, 2 Holland, 2 Bnasia, 
1 Belgium, 1 Greece, 1 Italy. Sixteen plants that made 
ooal-tar dyes had abandoned it, 11 in Germany, and one 
each in Austria, Belgium, Pranoe, Great Britain and 
Switzerland. Fourteen had been absorbed by others, 
six in Germany, four in Switzerland, two in Prance, and 
one eaoh in Belgium and Holland. 

A complete ooal-tar dye industry in America would have 
to make about 700 different dyes. In the fiscal year 
1913—1914 America imported indigo worth $1,093,220, 
alizarin $846,409, both free; $7,464,134 worth at anlHna 
dyes with a dntv of 30% and aniline oil with a dpty of 
10%. These 700 different aniline dyes would average a 
gross annual inoome each of about $10,000. To intrcduoc 
700 different sets of operations and perhaps 360 different 
sets of apparatus at one Urn* to produce on the avenge 
for eaoh set of operations a gross of $38 pot day would 
require an initial outlay of $6,000,000, Each of 
three 700 produots required good manufacture from the 
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•tart beoause good qualities of nah wen already on the 
market. It ni one thing to derelop enoh an industry 
and to maintain it against newoomen, bat another to 
build it up in the faoe <3 competition and to hold it against 
those who developed the business, knew all its ins and oats, 
had their experience and plant bought, paid for, and 
written off long ago. It oould hardly be expected that if 
successful this would employ as many as 7000 people, and 
the groes made out less than 0-4% of the total import 
business. 

This industry oould not be successfully transplanted 
and attempts to transplant part only had not resulted in 
any self-contained ami independent industry anywhere 
but in a thing whose roots were still in German soil. If it 
couldbe transplanted as a whole the net result would not 
be oommensurate with the expense, effort and risk con¬ 
nected with it. 

Dr. L. J. Matos said that the question was primarily, 
whether they produoed enough ooal tar to make them 
independent of any foreign souroe of tar, and also whether 
higher prices oould be obtained for oertain tar distillates 
than the eolour industry oould afford to pay. 

It was not so much a question of inability of ohemiats 
to produce dyes, but of the temporary handicap of not 
having the especially designed and constructed appliances 
for the proper oonduot of the technical operations in 
elaborating the several raw materials to middle and 
ultimate products. 

Tar products, dyestuffs, and hydrochloric acid, etc.; German 

prohibition of export of -. Consular Repts. No. 115. 

[T.R.] ^ 

The British Consul-General at Rotterdam reports that 
the Reichsameiger, Berlin, of September 16th contains a 
deoree prohibiting the export of hydroohlorio acid, dye¬ 
stuffs, and all materials used in the manufacture of ex¬ 
plosives, as. well as coal-tar dyes, tar, and other products 
of the ohemical industry, exoept benzoic acid. 




Pa*m Can. 

Back colouring matter directly dyeing eotkm j Manufacture 

of a -■ C, D. Abol, London. From the Aotiengesell- 

achaft far Anilinfabrikation, Berlin, Germany. Eng. 
Pat. 1161 of 1900; this J., 1900, 1010. Reports* 
Patent Cases, Vol. XXXI. Bills. Off. JnL (Patent*) 
SuppL, May 6,1914. By permission. 

Tms was an action for infringement brought by the 
patentees against Levinstein, Ltd. One of the claims in 
the patent was for the manufacture of the colouring 
matter by boiling meta-dinitrophenol 1:1:4 with an 
aqueous solution of sulphur and a sulphide of an alb«M 
metal. The defendants alleged (inter alia) that the 
patent was invalid for want m subject matter by mason 
ol a prior specification of Cassells (Bag. Pat. 19,831 of 
1896 ; this J., 1897, 734), and for insufficiency of the 
specification. They contended that if a wide construction 
was put upon the specification and the patent was for a 
boiling process, instead of a melting one as in CaaseDa’s 
specification, there was no sufficient subject matter; that 
the plaintiffs' specification did not sufficiently define the 
limits of variation; and that the defendant’s prooess 
differed from the patented prooess in the fact that in it 
not meta-dinitropnenol 1:2:4 but a sodium salt thereof 
was used. The plaintiffs oontended that their speeifioation 
ought to be widely oonstrued and that the sodium salt was 
an equivalent of meta-dinitrophenol. The Court held, 
that a narrow construction must be put on the speeifioa- 
tion; that the substitution of a comparatively long 
boiling process for the comparatively short malting 
process of Cassells was of great commercial importance, 
and that the patent was not wanting in aubjeot matter; 
that the patent was not invalid by reason of the limits of 
variation not being defined; but that the sodium salt 
was not a known ohemioal equivalent of meta-dinitro¬ 
phenol; and the patent had not been infringed. The 
notion was dismissed. 


Patents. 

Azo-dyestuffs from the arylides of 2.3-hydroxynaphthoic 

acid; Manufacture of -. A. G. Bloxam, London. 

From Chem. Fabr. Griesheim Elektron, Frankfort a /M., 
Germany. Eng. Pat. 10,086, April 23, 1914. 

The arylides of 2.3-hydroxynaphthoic acid are oombined 
with diaso- or tetrazo-oompounds of the anthraquinone 
series to form red lake colours, fast to oil, or the combina¬ 
tion may be effected on the fibre to give dyeings whioh are 
faster than the corresponding ones from /9-naphthoL 
Cotton padded with the anilide of 2.3-hydroxynaphthoie 
acid and developed with the diazo-oompound of 1-amino- 
anthraquinone is dyed a brilliant red, fast to soap and 
light_J. B. 


Tat dyestuffs; Process for making -. Farbwerke voftn. 

Meister, Luoius, und Brfining. Second Addition, dated 
. Jan. 26,1914, to Fr. Pat. 447,592, Aug. 23,1912. Under 
Int. Conv., June 11, Sept. 18, Oot. 6 and 13, 1913. 

Sue Eng. Pat. 3682 of 1914; this J., 1914, 743.—T. F. B. 

J’oiyazo dyestuffs; Process for producing blue -•. L. 

Cassella und Co. G. m. b. H. Fr. Pat. 468,066, April 11, 
1913. 

See Eng. Pat. 17,030 of 1913 ; this J., 1914,743.—T. F. B. 


Am dyestuff which can be developed on the fibre ; Process 

for making an -. Kalle und Co. A.-G. Fr. Pat. 

468,902, &b. 26, 1914. 

Ger. Pat. 276,860 of 1912; this J., 1914, 828.—T.F.B. 


Anthraquinone series; Process tor preparing sulphurise, 

products of the -. Cbem. Fabr. Griesheim-Eiektroi 

Fr. Pat. mjm, Fob. 12, 1914. Under Int. Conv. 
June 4, 1913. 

«ms Ger. Fab 271,947* 1913; this J., 1914,648—T. F. B 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Plastic materials [artificial silk, efc.J. Recovery of volatile 

solvents used in the manufacture of - H. 

Barthilemy. Lea Matiires Grasses, 1914,7,4208—4213. 
The absorption oapaoity of sulphurio acid for ether is a 
function of its sp. gr. From air containing only a few 
parts of ether per 1000 (as in artificial sfik factories), 
sulphurio acid of 66° B. (sp. gr. 1-84) will absorb onqr 
about one mol. of ether, and acid containing one or more 
mola. of water will absorb little or none. An equimoleoular 
mixture of ether and strong sulphurio aoid is deprived of 
its ether by passage of a current of moist sir, after 
sufficient hydration of the aoid (compare Fr. Pat. 360,298* 
1906; this J., 1906, 71, 826). Of other volatile solvents 
carbon bisulphide oould be absorbed as potassium 
xanthate by alooholio potassium hydroxide, or by slkaU- 
oelluloae for conversion into viscose; whilst toluene 
(or benzene) vapours might be absorbed by hot con¬ 
centrated sulphurio acid or by •ulpho-nitrie aoid, to obtain 
toluenesulphonio acid or p-nitrotolueue.—0, A. M. 

Wood pulp and cellulose; Withdrawal of German prohibition 

of export of -. Consular Reports. No. 116. (T.B.J 

The British Consul-General at Rotterdam reports that the 
Reichsameiger, Berlin, * September 15th oontaias a 
proclamation cancelling the prohibition of export* and 
transit of meohanioal ana chemical wood pulp Mia eeUalose. 

Patents. 

Fibrous and like materials [wool],- Apparatus fair drying 

- . G. 8tone, North Andover, Mass., U.&A. £m! 

Pat. 201, Jan. 8,1814. 

Heated air it Inroad through a conduit having rtda- 
branohes each terminating in a valve-eopt T oBsd orifice 
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pointing upwards. Over each orifice is fitted a vertical 
perforated pipe fixed into the oentre of the base of a stage 
and keeping the valve open by depressing a pin so long as 
it remains in position. The material is built up on the 
stage around the central pipe and the whole supported by 
a bag or other porous envelope. The stage is suspended 
by tneans of frame standards to a countor-balanoing 
lever, the weight on whioh is so adjusted that when the 
material has dried to a sufficient degree the frame and 
stage are lifted off the hot air orifioe over which they fit, 
at the same time releasing the valve so as to close the 
orifice.—J. F. B. 

Animal wool; Process of making substitutes for - 

C. Chavez, Mexico (Sty. U.S. Pat. 1,104,106, 
July 21,1914 ; date of appl., May 20,1913. 

Waste fibre is steeped in water and submerged succes¬ 
sively in baths of oaustio soda at 3 027 sp. gr., bleaching 
powder solution at 1041 sp. gr., and sulphuric acid and 
sodium bisulphite at 1-034 sp. gr., remaining in each bath 
for 3—4 hours. The material is then treated in a boiling 
“basio” bath of sulphurio acid and sodium bisulphite 
at 1-02 sp. gr.. then in cold caustic soda at 1-162 sp. gr. 
for memorisation; lastly it is again treated with bleach 
liquor at 1-041 sp. gr. and finished with Bulphuric acid and 
sodium bisulphite at 1-02 sp. gr.—J. F. B. 

Cellulose eaters of organic acids; Process for preparing 

-. Knoll und Co. Ger. Pat. 275,862, July 15, 

1911. 

To effect a regular and systematic reaction of collulose with 
organic acids, tho osterifying agent is circulated through 
a series of vessels containing ccuulose in various stages of 
esterification, in such a manner that it comes in contact 
in successive vessels with oellulose in a lower state of 
esterification. A diluent in which the resulting ester 
is insoluble, may be added to the osterifying agent, and 
the presence of a catalyBt is advantageous.—T. F. B. 

Acetylcellulose solutions; Production of white or coloured 

opaque objects from primary -. Knoll und Co. 

Ger. Fat. 276,013, Nov. 14,1912. 

Ah aromatic aoid, ester, or ether which does not dissolve 
or decompose acetylcellulose (phthalic acid, ethyl, methyl, 
or 0-naphthyl benzoate, benzyl chloride, anisol, oto.), 
is added to a solution of acetylcellulose in acetic acid, 
or to the mixture before acetylation. The resulting 
mixture is heated for a Bhort time until a clear solution is 
obtained, and this is precipitated in the usual manner 
by means of water, salt solutions, etc., to form stable, 
white, opaque filaments or other objects. Coloured 
opaque products may be obtained by adding suitable 
dyestuffs to the solution.—T. F. B. 

Paper pulp; Machines for straining -. W. W. 

Beaumont, London. Eng. Pat. 17,552, July 31,1913. 

Ik the type of strainer consisting of a rotating and vibrating 
drum partly immersed in the pulp, which passes upwards 
from the outside through the slits and is discharged from 
(die ends of the drum (see Eng. Fat. 23,191 of 1912), the 
open ends of the drum are provided with flanges, faoes or 
grooves, forming a joint with similar arrangements on 
the ends of the vat, the joint being packed with flexible 
or adjustable metal or “ woodite ” rings kept in position 
by pneumatic or other extensible rubber filling, or by a 
spring or tension device or a metal spiral band whioh may 
be filed with felt.—J. F. B. 

Bleaching tignocellulose and pectoceUvlose; Process for - 

A. R. de Vains, Paris. U.S. Pat. 1,106,994, Aug. 11, 
1914; date of appl., Aug. 18, 1913. 

8*1 Fr. Pat. 449,497 of 1912; this J., 1913,482.—T. F. B. 

Biding engines for the manufacture of paper and similar 
p ur p ose s . R. Marx. Fr. Pat. 469,011, Feb. 27, 1014. 
Under lot. Conv., April 17, 1918. 

Sn Rag. Pat. 9049 of 1918 ■, this J., 1914,20.—T. F. B. 


Treatment of seaweeds. U.S. Fat. 1,103,283. Bee VIL 

Composition [for varnish ] containing sulphite waste and 
shellac. U.S. Pat. 1,103,267. See XIII. 

Manufacture of syrup and other products from alfalfa . 
U.S. Pats. 1,104,135 and 1,104,136. Bee XVII. 

Apparatus for separating solid matter, more particularly 
fibrous matter, from liquids such as waste water. Eng. 
Pat. 6793. See XIXb. 

Protecting clothing, furs, skins, etc., against moths, beetles, 
and insects. Eng. Pat. 10,379. See XIXb. 


VI.-BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bilk; Cause and prevention of the defect in piece-dyed; 

fabrics supposed to be due to a splitting of the fibre of -. 

B. Leeoh. J. 8oc. Dyers and Col., 1914, 80, 272—277. 
The defcot known as soap-mark, break-mark, ohafe- 
mark, fiochetti, lousiness (American), etc., is shown to 
be due to a mechanical scarring of the fibre, the resulting 
particles and minute fibrillw giving the optical effect 
of a lighter shade owing to their broken surface. Meohanical 
injury is the cause of tho defect and may occur through 
adhesion during dogumming and through friction during 
dyeing, degumming, or other treatment of the wet goods. 
The trouble is most froquont in goods whioh offer the 
groatest opportunities for mechanical strains during 
dyeing, etc., i.e. spun silk woven in unions with a harder 
fibre, or even thrown silk in heavy cloths or whon woven 
with a harder fibre. Skein silk also sometimes shows 
the markB when the thread iB very thick or stiff. The. 
defect is avoided by handling the goods as little as possible, 
for which purpose the cloth is pinned out in separate- 
folds on a rigid frame for immersion in dye-baths, etc. 

—J. B. 

Sodium sulphide ; Rapid determination of --- in a standing - 

sulphide dye-bath. R. N. Len. J. Soo. Dyers and Col., 
1914, 80, 277—278. 

Thx sodium oarbonate is removed by means of barium- 
chloride and the dyestuff is precipitated by adding an 
excess of sodium chloride. After settling, the sodium 
sulphide is titrated with zinc sulphate using Bodium 
nitroprussido as an external indicator. If sodium ohloride- 
does not clear the solution sufficiently a little pure cotton 
may be added. The method was tested on dyebaths 
made up from Kryogon Yollow GG., Kryogon Violet 3R., 
Kryogen Direct Blue G. and Katigen Brilliant Green G., 
and exoept in the case of the violet was found to give a 
sharp end-point.—J. B. 

Patests. 

Bleaching; Washing apparatus used in -. W- 

M’Murray and T. Knowles, Lambeg, Ireland. Eng. 
Pat. 17,971, Aug. 7, 1913. 

A hachike for washing in rope form consisting of a number- 
of adjacent boxes, having separate water inlets and. 
outlet*, through which the doth passes in succession. 
A squeezing roller runs over the set of boxes and the 
doth preferably enters the apparatus at opposite ends 
and is taken off at the middle.—J. B. 

Fanu, slubbings, ravings and stivers; Cleaning, washing ,. 

and otherwise treating textiles in the form Of -. F. F. 

Larivei, Milan, Italy. Eng. Pat. 26,073, Nov. 13,1913.. 
Tan material travels between pain of oorrngated rollers, 
so arranged that Gw peaks of the oorrugationa come 
opposite one another. The upper rollers are mounted. 
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on a frame whioh can be moved to adjust the distance 
between the rollers. An automatic reversing gear is 
used.—J. B. 


TO.—ACIDS; ALKALIS; SALTS; ROH- 
MBTAUUC ELEMENTS. 


Dyeing machine). C. Callebant and J. de Blioquy, 
Brussels. Eng. Pat. 24,721, Oet. SO, 1S13. 
Cylindrical reoeptacies of inert material (e.g. earthen¬ 
ware), which hold the material to be dyed, have perforated 
false bottoms and perforated oovers. The cylinders rest 
in seatings at the bottom of the dye-vat, through which 
they toe in communication with the circulating pumg. 


Dyeing ; Method of -. H. C. Brook, Hartford, Conn. 

D.8. Pat. 1,096,907, May 19, 1914; date of appl., Sopt. 
30,1913. 

Material in the form of piece-goods is doubled longi¬ 
tudinally and joined together at the selvedges to form 
a tube; the two onds are joined and the endless tubular 
belt is passed between a pair of pressing rolls situated 
above the dye-bath so that the lower portion of the fabrie 
hangs freely in the liquor. The fabrio is guided into 
and out of the press by two guide-rolls a it moves for¬ 
ward ; the air imprisoned in the tube “ balloons ” the 
fabric as it passes through and out of the liquor, thus 
smoothing out all wrinkles by a gentle tension during 
its treatment with the dye-liquor.—J. F. B. 

Fabrics ; Decoration of -. Winsor and Newton, Ltd., 

and H. Emens, London. Eng. Pat. 21,160, Sept. 19, 
1913. 

The threads, constituting the design of the fabrie, are 
first impregnated with a liquid which reduces the porosity, 
such as a solution of wax in a hydrooarbon or a ohloro- 
derivative of a hydrooarbon, and then, when dry, with one 
or more colouring fluids, e.g., with a finoly sub-divided 
pigment incorporated with a thickened drying oil, or an 
artist’s water colour or dyestuff incorporated with an 
aqucouB solution of gelatin.—B. N. 

Printing machines for textiles, paper or other fabrics. 
Elsassische Masohinenbau-Ges., Millhausen, Germany. 
Eng. Pat. 28,503, Deo. 10, 1913. Under Xnt. Conv., 
Maroh 15, 1913. 

In machines for printing in intaglio in whioh a small, 
yielding impression roller is interposed between the 
engraved roller and the pressure roller, the latter . is 
replaoed by a pair of pressure rollers of larger diameter 
than the impression roller, whioh is disposed between them 
in such a way as to prevent lateral deflection.—J. B. 

Dyeings on the fibre ; Producing fast -. R. Here, 

Frankfort, Germany, Assignor to Cassella Color Co., 
New York. U.8. Pat. 1,107,164, Aug. 11, 1014; 
date of appl., Feb. 21, 1913. 

Six Eng. Pat. 25,897 of 1912; this J„ 1913,1007.—T.F.B. 

Dyeing apparatus. A. R. Whitehead and J. Farrar. 

Fr. Pat. 468,713, Feb. 12,1914. 

SIX Eng. Pat. 28,245 of 1012; this J., 1914, 20.—T. F. B. 

Prints and colours; Production of fast -. H. Levinstein, 

and Levinstein, Ltd. Fr. Pat. 468,246, Feb. 9, 1914. 
Under Int. Conv., Feb. 10 and 20, 1913. 

Sxx Eng. Fats. 3427 and 4316 of 1613; this J., 1614, 
309, 350.—T. F. B. 

Prints on fabrics; Process for obtaining fast - by means 

of dyestuffs applied by reduction. K. Gross. Fr. Pat. 
468,762, Feb. 20, 1614. Under Int. Conv., Feb. 27 
and Sept. 2, 1613. 

Sxx Ger. Pats. 272,526 and 272,527 of 1913 ; this J., 1614, 
547.—T. F. B. 


Bleaching solutions containing titanous chloride and method 
of producing the same. U.8. lit. 1,105,306. See TO. 


Sulphurous acid ; Volumetric method for the determination 

of -. Q. 8. Jamieson. Amer. J. Soi., 1914, 88. 

166—168. 


Sulphurous acid is titrated with potassium iodate in the 
presence of 15—20% HC1 and a small volume of an 
immiscible solvent such as chloroform, the solution being 
ooolod to 15°—18° C. The potassium iodate is standard¬ 
ised with pure, resublimed iodine, and the end point in 
each case ib indicated by the disappearance of the violet 
coloration of the chloroform. The equations are t 
KI0 ! +2H£0.+2HQ*=2H 1 80,-HCl+KCl+H.0 j and 
4I+KI0 S +6HC1=KCI+5ICI+3H,0.—O. R. 


Sodium bichromate; Manufacture of ——. G. Ulm. 
Chem.-Zeit., 1914, 88, 670. 

Chrome iron ore, quioklimo, and a portion of the neoeasary 
sodium carbonate, are finely ground, thoroughly mixed, anid 
calcined to the sintering point (900°—1000° C.) without 
fusion of the mass, the fuel consumption being about 180— 
200 parts of ooal for 100 partB of ore. Leaching with a 
solution of the remainder of the requisite sodium oarbonate 
takes place under pressure in autoclaves fitted with stirring 

§ car, the insoluble residue being thoroughly exhausted and 
Iter-pressed. The concentrated chromate liquor is treated 
with not quite the equivalent quantity of sulphuric acid, 
a slight excess of ohromate preventing the formation of 
chromic acid, whieh would attack the iron evaporating 
vessels. The latter arc oast in one piooo with the neces¬ 
sary heating coils and are provided with a stirring 
device to prevont tho deposition and burning of sodium 
sulphate on to tho heating surfaces. The solution 
is evaporated to 60° B. sp. gr. 1-71), filtered and 
concentrated in iron basins to a paste containing 67% of 
chromic aoid. Tho separated sodium sulphate is freed 
from bichromate by reduction with sulphur dioxide or 
hydrogen Bulphide, and precipitation of chromic hydroxide. 
Newer methods of manufacture are the treatment of 
monochromato with ammonia, followed by oarbonation 
and deposition of sodium bioarbonatc ; the use of oaustic 
alkali in tho placo of alkali oarbonate; and a method 
devised by tho author, according to whioh only half the 
neoessary sodium oarbonate is used for decomposing the 
ore, the remainder being replaoed by sodium sulphate, 
formed in the later stages of manufacture.—O. It. 

Hypochlorites; Stability and oxidation potential of -. 

Contribution to catalysis and a hypochlorite-carbon cell. 
K. A. Hofmann and K. Ritter. Ber., 1914, 47, 
2233—2244. 

Behaviour of hypochlorites at increased temperatures and 
in presence of carbon dioxide. The stability of nearly pure 
calcium hypochlorite (now available in large quantities), 
a mixture of hypochlorite and chloride, and bleaohing 
powder under duforent conditions was oompared, with the 
following results :— 



Content of available ohlorine* fell from:— 

Treatment. 

Hypochlorite. 

Hypochlorite 
■f chloride. 

Bleaching 

powder. 

Seven hours at 90° 
C. in a current of 

% 

% 

% 

dry, COg-free air 
Eight days in shal¬ 
low dishes in still, 

70*62 to 70-6 


IC-51 to 22-47 

ing 00» ...... 

Five hours la dry 

76*62 to 52-45 

46*80 to 21*05 

86*51 to 18*18 

carbon dioxide .. 

78-51 to M M 

46-8 to M 

SC SI to nil 


• Total oxidising power at determined with acidified pntesdxm ' 
Iodide solution, celcufaited to tree cidortne. . 

os 









918 


Cl. VII.-AOTD8; ALKALIS; SALTS; HOH-KKTALUC BL8XKXTS. [Swpt.M,mi. 


In » current of moat carbon dioxide the three product* all 
lo*t the whole of their available ohlorine, but whilst 
ohlorine alone wu evolved from the bleaching powder and 
the nurture of hypoohlorite and ohloride, the pure hypo¬ 
chlorite nave a mixture of ohlorine and hypoohlorous acid. 
The tree hypoohlorous acid produced by the notion of a alow 
current of carbon dioxide on a aolution of calcium hypo¬ 
chlorite wu largely deoompoaed; 4HC10=HCS0,+ 
Hd+Cl l -(-H l O; with a aolution of bleaching powder 
the free ohlorine wu inoreaaed at the expenae of the 
ohlorate. With ammonia both bleaohing powder and 
calcium hypochlorite gave a nearly quantitative yield of 
nitrogen. 

Behaviour of hypochlorite and bleaching powder with 
catalyeeri. Distinction between oxygen-carriere and oxygen- 
evolving catalyeeri. The experiments were made with 
aolutiona of calcium hypoohlorite and bleaohing powder 
respectively, which had been ahaken with exoeaa of lime 
and filtered. With both aolutiona vigorous decompoaition 
wu effected by oxidea of oobalt, nickel, and iridium, whilat 
oxidea of chromium, iron, manganese, uranium, bismuth, 
palladium, omnium, thallium, and vanadium had practically 
no effect. In presence of ruthenium and rhodium suite the 
hypoohlorite wu more stable than the bleaohing powder, 
whilst the reverse wu the oase in presence of oopper 
sulphate and lead nitrate. The view that the activity 
of hypochlorites and other oxidising agents suoh u hydro¬ 
gen peroxide, can be increased by addition of oxygen- 
evolving catalyscrs is inonrrect, and in this respect a dis¬ 
tinction must be drawn between the oatalysera mentioned 
and oxygen-carriers. With the latter, e.g„ osmium 
tetroxide, intermediate products of higher oxidation- 
potential are formed, ana hence the oxidising power is 
increased, but oxygen-evolving catalyaers, e.g., iridium 
and cobalt oxide, are eapable only of inducing (presumably 
by surface condensation) the interacion of at least two 
mole, of hypoohlorite with liberation of gaseous oxygen, 
without any appreciable efieot on oxidisabte subetanoes 
whioh maybe present. 

Oxidation-potential of hypochlorite! and ite electromotive 
utilieation. Using unattackable electrodes of platinum, 
magnetite, or gold, the potential of calcium hypoohlorite 
solution saturated with oaloium hydroxide, in two experi¬ 
ments, wu 0-938 and 0-931 volt respectively referred to 
the standard hydrogen electrode; that of a bleaohing 
powder solution saturated with calcium hydroxide wu 
0-953 volt. Solutions of sodium hypochlorite gave some¬ 
what higher values when made alkaline with sodium 
carbonate and somewhat lower values when made alkaline 
with sodium hydroxide. A cell of the following construc¬ 
tion : 


platinum In a solu¬ 
tion of sodium hypo¬ 
chlorite containing 
sodium carbonate 


20% solution of 
sodium ohloride 


sine In 10% solution 
of caustic soda ■ 
sine oxide 


gave an E.M.F. of 2-24 volts and a current yield of 92-2% 
of the oxygen consumed. A cell of the Meidinger type, of 
similar composition to the foregoing, exoopt that a 50% 
solution of potassium carbonate wu used instead of the 
sodium ohloride solution gave a nearly quantitative eurrent 
yield, and after continuous withdrawal of current a 
potential of 2-1 volts wu always again obtained. Cells 
were also constructed with carbon anodes. The cell: 


platinum in alkaline £ff-caustic soda 
sodium hypochlorite solution 
solution 


beeohwood charcoal 
In platinum wire 
cause Immersed in 
xJV-caustic soda 


gave an initial E.M.F. of 0-76—0-91 volt, falling to 0-7—0-87 
volt after withdrawal of current ; the ourrent-yield was 
74—78%, and the eteotromotively active oxygen wu 
oonverted almost quantitatively into oarbon dioxide. 
It it thus poaafMe to Oxidise carbon at the ordinary 
temperatureto a oeff from whioh current oan be withdrawn 
oontinuoaalr, but an impaoved oarboa electrode capable 
of cuinWlAaiatsrf rasidUerithamenis neoeesarylifore 
auchatsisAbauasMfopatotiMpurposM.-A.B. 


Ammonium chloride; Mixed crystals of - with man- 

pause chloride. H. W. Foote tod B. Saxton. J. Amer. 
Chem. Soo., 1914, W, 1095-1704. 

Thi solubility of varying mixtures of ammonium ohloride 
and manganeae ohloride m water at 25° C. wu determined, 
both residues and solutions being analysed, and the com¬ 
position of the solid phases thus uoertained. The results 
are given in tables and a ourve diagram and show that one 
double salt, 2NH4Cl,MnCl„2H,0, is formed, and that this 
forms with ammonium ohloride two series of solid 
solutions; there is a gap between the limiting composi¬ 
tions of each type, whioh are approximately :—a-orystals : 
NH,C1 74, MnCl, 20, H,0 6%; d-orystals : NH.Cl 04, 
MnCl, 28, H,0 8%—A. S. 

Calcium nitrate. Part III. The three-component eyetem .- 
calcium nitrate, lime, water. H. Bassett, jun., ana H. S. 
Taylor. Chem. Soo. Trans., 1914,106,1926—1941. (See 
also this J., 1912, 332.) 

By the investigation at 25° and 100° C. of the solid phases 
in equilibrium with oaloium nitrate solutions containing 
free lime, the buio nitrate, Ca l N l O» and its several 
hydrates, but no series of solid solutions CaO, x N,0„ y H,0 
(Cameron and Robinson, this J., 1907, 1197) were found. 

—O. E. M. 

Polyeulphidee of calcium. G. A. Barbieri. Atti R. Accad. 

dei Lincei, Roma, 1914, 28, II., 8—12. 

Tax author hu shown previously (Atti R. Aeoad. dei 
Lincei, Roma, 1910, 19, II., 584,- Z. anorg. Chem., 1911, 
71, 347) that unstable hydrated salts may frequently be 
isolated in the form of addition-compounds with hexa¬ 
methylenetetramine. By the interaction of oaloium 
chloride with ammonium pentasulphide and with an 
ammonium polysulphide solution containing a smaller 
proportion of sulphur, in preeenoe of hexamethylenetetr¬ 
amine, the two compounds, CaS„10H,O,2C,NlH„ and 
Ca8„10H,0,2C a N,H,„ respectively were formed as 
orange-yellow crystalline substances. By treating aqueous 
solutions of oaloium polysulphides with hexamethylene¬ 
tetramine and analysing the precipitates produced, it was 
found that the. solution obtained by boiling sulphur with 
milk of lime contained the tetrasulphide and that obtained 
by heating sulphur with caloium hydrosulphide solution 
contained the pentasulphido of calcium.—A. 8. 

Niobium; Reduction of quinquivalent -. A. Stahler. 

Ber., 1914, 47, 841—843. 

Solutions of niobic acid in hydrochloric or sulphuric acids, 
and of niobium pentachloride in hydrochloric acid when 
reduced eleotrolytioally became intensely blue, but no 
chlorides or sulphates of the type, NbCl,,8H,0 or 
Nb,(SO,),, oould be isolated as is the oase with titanium 
and vanadium. Evidence was forthcoming that the blue 
solution was of a colloidal character and contained a 
substance which separated on the addition of ammonium 
ohloride, and was very similar to molybdenum blue. The 
reduction of solutions of quinquevalent niobium with sine 
or by electrolysis using a lead amalgam oathode gave 
brown solutions which behaved with ammonia, hydrogen 
peroxide, merourio ohloride, etc., in a manner similar to 
trivalent titanium. This solution also reduced copper 
sulphate to metallie copper. The blue solution obtained 
by electrolysis gave with gold ohloride a “ niobium purple ” 
similar to “ purple of oassius," probably consisting of 
colloidal gold adsorbed by niobio acid.—G. F. M. 

Radium emanation, Action of - on mixtures of hydrogen 

423—tl?** ^ Scheuer. Comptes rend., 1914, 1M, 

In mixtures of hydrogen and oxygen produced by* electro¬ 
lysis, rapid combination occurs under the influence of 
radium emanation, whether tile latter is mixed with the 
gases, or enclosed in a bulb. The ratio <jf the number of 
molecules of gas combined to the number of pairs of ions 
formed per Curie-eeoond, is independent of the pressure 
of the mis and amounts to 5-4—6-8 -. 1 when the emanation 
Is mixed with the gas. The products are water and smaller 
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quantities ofhydrogoa peroxide; the greater put of the 
former is probably produoed by deoompositioa of hydrogen 
peroxide. No osone is produoed end only minate quan¬ 
tities are formed by the action of radium emanation on pare 
oxygen.—J. H. I* 


Bromine hydrate. H. Ginn. Camptes rend., 1914, 159, 
246—248. 


Thu method of thermal analysis showed that bromine 
hydrate has the formula, Br,4-8H,0, and this was con¬ 
firmed by a determination of bromine in the crystals dried 
in a centrifuge.—F. Sods. 


in platinum (at 50° C.), causing a marked increase in the 
eleotrioal resistance of the metal and a corresponding 
decrease in its temperature-ooeffioient. The entire 
hydrogen is not effected by an electrostatic field and there¬ 
fore does not consist of hydrogen ions. Tungstic oxide, 
platinum oxide, and other substances contained in a 
tungsten filament lamp together with hydrogen at very 
low pressure, are rapidly reduced when the filament u 
heated above 1700° K., although otherwise they are not 
affeoted by hydrogen. (Bee also Langmuir, J. Amer. Ghent. 
Soo., 1912, tt, 1810; Freeman, ibid., 1913, 85, 927.) 


Kdp industry; The -■. Report to the Board of Agri¬ 

culture for Scotland on Home Industries in the High¬ 
lands and Islands, 1914, 118—131. [Cd. 7664.] 

Tubs has been a marked increase in the production of 
kelp since 1906, and the conditions are favourable for 
further extensions and developments, especially in respect 
to improved methods of collection and utilisation, since 
the South American sodium nitrate deposits, from whieh 
four-fifths of the present supply of iodine is derived, are 
being gradually depleted. The Scottish Bca-weeds are 
considerably rioher in iodine than the giant kelps of the 
Pacifio and the Japanese seaweeds. Two methods of 
utilisation of the algae are available, the dry method of 
burning or oarbonising and the wet method (see Stanford, 
this J„ 1884, 297 ; 1886, 218 i 1894, 698), although up 
to the present the latter has proved expensive in actual 
commercial working. In the United States a large (com¬ 
pany is now engaged in the manufacture of potassium 
salts from kelp on a commercial scale. The kelp is collected 
at sea by a boat fitted with a power-driven outting device 
which can be lowered to about 8 ft. below the keel. From 
the boat the kelp is delivered to an elevator and carried 
to a closed dryer in which it is kept in constant motion at 
not above 160° C. The drying should follow as soon after 
collection as possible, since the value of the sea-weed is 
reduoed by exposure to the air. The dried weed is calcined 
at not above 400° C. in a brick kiln having a fireclay 
lining and a cast-iron grate through which air enters. 
The volatile products pass to condensers through a tar 
chamber kept at an uniform temperature at the top and 
superheated at the bottom. The ash is treated for the 
recovery of potassium salts, iodine, etc. The following 
produots are manufactured at the factory: calcium, 
sodium and magnesium sulphates, potassium chloride, 
cyanide, chlorate, and nitrate, sodium ohloride, caloium 
carbonate, carbon, iodine, bromine, ivory black, varnish 
gum, creosote, alcohol, aoetone, and combustible gas. 
(See also this J., 1910, 160.)—A. S. 

Hydrogen ; Dissociation of - into atoms. I. Langmuir 

and G. M. J. Maokay. J. Amer. Chem. Soo., 1914, 88, 
1708—1722. ’ 

Evidbhce in favour of the view that at high temperatures 
hydrogen is dissociated into atoms is summarised as 
follows:—The loss of heat from electrically heated tungsten 
wires in nitrogen, mercury vapour, argon, and oarbon 
monoxide varies with the temperature exactly in accord¬ 
ance with theory (Phys. Rev., 1912, 34 , 401). In 
hydrogen, however, the loss of heat rapidly increases above 
1900° K. (K signifies absolute scale of temperature) 
and at 8500° K. is more than four times the calcu¬ 
lated value; no secondary electrical effeote capable 
of explaining the increase can be detected. At low pres¬ 
sures the loss of heat from tungsten wires is greater than 
at atmospheric pressure in hydrogen, bat not in other 
gases. When a wire of tungsten, platinum, or pallsdinm 
is heated above 1300° K. in hydrogen at a very low pressure 
(0-001—0-02 mm.), the hydrogen slowly disappears. It 
is not absorbed by the wire but is deposited on the glass 
(sometimes in tubing a long distance from the bulb), 
especially when this is cooled by liquid air; ordinary 
hydrogen is liberated when the cooled portions are heated. 
The hydrogen which deposits in this way on glass is very 
active chemically, reacting with oxygaa and phosphorus 
at the ordinary temperature, ft is capable of diffusing 
through long tabes (at tow pressures) and wffl then Absolve 


Potash in California. Oil, Paint, and Drug. Rep., Sept. 
7th, 1914, [T.R.] 

Thb first American potash will be produoed by the Bear lea 
Lake plant within three months. The initial output will 
only be about five tons a day, but the plant under con¬ 
struction is expected to produce 120 tons a day. 

Detection of nitric acid with ferrous sulphate. BellUooi. 
See XXIII. 

Determination of sulphur in spent oxide* Marsden. Bulls. 
Patents. 

Sulphuric acid and other liquids; Concentration of ——. 
J. F. Carmichael, Liverpool, and F. Guillaume, Brussels. 
Eng. Pat. 15,678, July 7, 1913. 

In apparatus for the concentration of sulphuric aoid by 
the cascade ” process, each basin is provided with a 
half-tube of semi-oiroular cross-section, curved so as to 
lie with its edges against the sides of the basin, from near 
the bottom up to, beyond, and overhanging the lip of the 
vessel; the arrangement, which is detachable, ensures the 
overflow of the densest liquid from the bottom of each 
basin.—O. R. 

Sulphuric arid; Method of manufacturing -. L P. 

Lihme, Lakewood, Ohio, Assignor to The GrasseUi 
Chem. Co., Cleveland, Ohio. U.S. Pat. 1,103,622, 
July 14,1914 ; date of appl., June 12,1913. 

Buhner gases are filtered and brought in oontact at not 
above 100° C. (preferably at 70°—90° C.) with a metallio 
oxide («.?., iron oxide) capable of absorbing hydrogen 
arsenide and the like. After further filtering, the gases 
may then be subjected to the catalytic action of^ilatinum. 


Radio active barium compounds; Method of treating ——. 
H.N. McCoy,Chioago, IU. U.S. Pat. 1,103,800, July 14, 
1914; date of appl, March 27,1914. 

The separation and oonoentration of radio-active sub- 
stanoes, suoh as radium, mesothorinm-one, and thorium-X, 
from barium compounds is effected by converting the 
barium and radio-active elements into hydroxides, and 
fractionally separating the barium hydroxide bom the 
solution. Partial precipitation of the hydroxides of 
barium and the radio-elements is preferably brought about 
by adding alkali hydroxide.—F. BOSH. 

Bisulphite of soda; Process of making -. H. Howard, 

Boston, Mass. U.S. Pat. 1,104,897, July 28, 1914; 
date of appl., March 17, 1913. 

A calcium compound, suoh as “ lime mud," is headed, 
between 30° and 90° C., in oontact with sodium sulphate 
and sulphur dioxide in a suitable vehicle.—B. N. 

Starching solutions containing titanous chloride and method 
of producing the same. A. J. Roaai, Niagara Falls, N.Y., 
Assignor to The Titanium Alloy M a nufac turing Co., 
Ltd? New York. U.S. Pat. 1,1*^08, July 28/1914; 
date of appl, April 18,1912, 

Ah alloy of iron and titanium containing leas than 59% 
Ti is diasoived in dilute hydrochlorit sold; the solution 6 
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evaporated under reduoed preaeure below 100° C. and the 
oiyetata of ferrous ohloride are removed until the propor¬ 
tion of titanoue chloride is predominant, the liquid being 
finally filtered.—J. F. B. 

Titanium-oxygen compounds; Process for preparing -. 

P. Farup. Oer. Pat. 276,025, July 2, 1913. 
Ilmhitk or other titaniferous iron ore is finely ground 
and mixed with ono to two parts by weight of oonoentrated 
sulphuric aoid, the mixture being heated if neoossary; 
the sulphate mass is heated to about 600° 0., whereupon 
the titanium sulphate is decomposed, but not the iron 
sulphate, which can be removed by washing, leaving 80% 
Crude titanic aoid. This may bo purified by heating with 
sulphuric acid or an acid sulphato, mixing with common 
■alt or other motaliio chloride, and heating the produot 
to 700° C. and extracting witli water; white titanium 
oxide is thus producod.—T. F. B. 

Hydrosulphites; Electrolytic preparation of ——. Badisohe 
Anilin und Soda Fabrik. tier. Pats, (a) 278,058 and 
(B) 276,059, July 7, 1912. 

(A.) A dilute solution of sodium bisulphito is olcctrolysed 
in the cathode compartment of on electrolytio coll j a 
neutral salt, such aB a chloride or sulphate, but not a 
normal sulphite, may bo added to the bisulphite. (B.) 
During the oloctrolyBis, free acid, especially sulphurous 
acid, or more bisulphito, iB added to the bisulphite solution, 
and the process is carried nut at a low temperature (0°— 
5° C.).—T. F. B. 

Seaweeds ; Process for the. treatment of - for the extraction 

of their elements. M. P. P. Gloess, 1,. P. J. Darrasse, 
and E. R. Darrasse, Paris, France. D.S. Pat. 1,103,283, 
July 14,1914; date of appl., July 1,1913. 

Seaweed is treated with a non-alkalino oxidising agent, 
to extract iodine and minoral salts, then with an alkaline 
oxidising agent, to dissolve, and render more viscous and 
dotergivo, the mucilaginous constituents, and, finally, the 
cellulose is obtained as a residuo.—F. Soon. 

Iodine from marine algae.; Industrial extraction of -. 

L. Laurent. Fr. Pat. 467,768, April 4, 1913. 

The raw material is washed with fresh water, macerated, 
treated with liquors containing potassium salts and/or 
sodium bicarbonate, pressed, and filtered; the filtrate is 
clarified with alum and treated with chlorine or other 
reagents for the liberation of iodine.—0. R. 

Hydrogen gas; Process for the manufacture of -. Berlin- 

Anhaltische Masohinenbau-A.-G., Berlin. Eng. Pat. 
6155, March 11, 1914. Under Int. Conv., Maroh 12, 
1913. 

Ik the manufacture of hydrogen by the alternate rednotion 
and oxidation of ferric oxide and iron respectively, a gas 
producer is ranged alongside of an ore or reaction chamber, 
and is separated from it by a gas purifier. Compressed 
air from a blower and superheated steam have access to 
both the producer and the reaction ohamber. Produoer 
gas is first generated in the produoer and burnt with an 
exoess of air in the reaction ohamber, thereby raising the 
latter to the desired temperature, burning carbon, whioh 
has been deposited, and destroying iron sulphide, which 
has been formed, throughout the reaction mass. Water- 
gas is then generated in the producer and slowly admitted 
to the reaction ohamber for the reducing phase, after 
whioh (team is passed over the spongy iron for the genera¬ 
tion Of hydrogen.—O. R. 

Hydrogen by the decomposition of steam; Manufacture of 

-. J. Pintsoh A.-G. Fr. Pat. 486,739, Deo. 30,1918. 

Fob the manufacture of hydrogen from steam and iron, 
blocks or briquettes age prepared from natural or artificial 
iron oxides or oarbonatw, and natural or artificial oxides 
or carbonates of magnesium, barium, strontium, or 
akimlninm. The femgbttus m at eri a l is made into a 
paste with water mid oneuftfasabova-mentioned materials, 


moulded, dried, and oaloined. A mixture of the oxides or 
carbonates of oaloium and magnesium, containing 75% 
of the latter in exoess over the former, forms a suitable 
binding material for'furnishing the requisite porosity and 
strength.—O. R. 



Liquid air is intro¬ 
duced through d, 
into the chamber, c, 
and is fractionated 
in the worm, e, liquid 
oxygen flowing into 
the chamber, a, 
and nitrogen passing 
through the top of 
the apparatus into 
the interohangor, h. 
Oxygen, heated by 
the coils, /, passes 
through the oonduit, 
j, into the inter- 
ohanger, h, in 
counter-current to 
the stream of nitro¬ 
gen. The latter 
passes into the cham¬ 
ber, 6, by way of 
the valve, k, and 
serves to hoat the 
worm, e, before 
escaping at i, the 
fractionation of the 
liquid air by the 
escaping nitrogen 
being an essential 
feature of the pro¬ 
cess.—0. R. 


Marine plants; Process of treating -*- [extraction oj 

iodine, etc.]. M. P. P. Gloess, Paris. Eng. Pat. 15,159, 
July 1, 1913. Under Int. Conv, July 4, 1912. 

Sex U.S. Pat. 1,103,283 of 1914; preoeding.—T. F. B. 

Ammonium sulphate ; Producing - C. Bosoh, Assignor 

to Badisohe Anilin und Soda Fabrik, Ludwigshafer 
on Rhine, Germany. U.S. Pat. 1,106,919, Aug. 11,1914; 
date of appl., April 19, 1913. 

See Eng. Pats. 12,845 and 14,114 of 1912 ; this ,T., 1913 

383.—T. F, B. 

Calcium cyanamide; Process and furnace far the con 

tinuous manufacture of -. J. H. Lidholm, am 

Dettifoea Power Co., Ltd. Fr. Pat. 488,128, Feb. 6 
1914. Under Int. Conv., Feb.. 18, 1913. 

See Eng. Pat. 3546 of 1914; this J,, 1914, 644.—T. F. B 
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Alkali perozidea ; Procter and apparatus for mating -. 

E. Marguet. Fr. Pat. 468,375, April 22, 1813. 

Ski Eng. Pat. 11,174 of 1813 ; this J., 1814,136.—T. F. B. 


Electrolysis of alkali halidte; Procter and apparatus for 

the -. Siemens und Halske A.-G. Fr. Pat. 468,645, 

Feb. 19, 1914. Under Int. Conv., Feb. 20, 1913. 

Sax Eng. Pat. 18,102 of 1913 ; this J„ 1914, 23.—T. F. B. 


Hydrosulphite ; Procees for producing anhydrous -. 

Kinziberger und Co. Fr. Pat. 469,060, May 9, 1913. 
Sex Eng. Pat. 11,010 of 1913; this J., 1914,643.—T. F. B. 


Manufacture of cement from spent or waste lime. Eng. Pat. 
25,572. See IX. 


Feeding devices for roasting furnaces [for pyrites ]. Eng. Pat. 
3581. See X. 


VIII.—GLASS; CERAMICS. 

Glass ; The cohesion point, a new constant of -. E. 

Zschimmcr. Silikat-Zeite., 1914, 2, 129—135. 
When two clean plane polished glass surfaces are pressed 
together a firmly adhering combination is obtained, in 
which however the surfaces are separated by an air layer 
at least 0-047 mm. thick, and a greyish blue interference 
oolour is, producod. The condition is merely one of 
adhesion, the intimate molecular oontact of the glass 
being wanting which is tho necessary condition for cohesion 
between tho two surfaces. At high temperatures the 
adhesion slowly passes within a oertain length of time 
into oohesion. Tho temperature required to bring this 
about in a specified time is named the cohesion-point. 
It is a constant of the particular variety of glass, which 
relatively defines its speoific softening properties, and 
allows tho course of liquefaction to be exactly followed. 
It iB, in faot, a substitute for the melting point constant 
of crystalline substanoes. If oohesion points are plotted 
against corresponding times of heating a representation 
of the softening of the heated glass is obtained. In 
practice 30 mins, may be adopted as the standard time 
of heating required to produce coherence of the surfaces. 
The glass, in the form of disos, 10 mm. diam. and 2 mm. 
thiok, adhering in pairs, is heated in an elootric tube 
furnace (see Zschimmer and Schielz, Silikat-Zeita , 1914, 2, 
46). The course of tho coherence is easily followed ; 
a black spot surrounded by Newton rings first appears, 
and gradually increases in size, eventually at tho com¬ 
pletion of coherence extending over the wholo disc. The 
end-point is easily reoognised. Numerous tables and 
curves are given showing the values of tho constant for 
many varieties of glass.—G. F. M. 


Patents. 

Glass or the like; Process for shaping, graduating, or 
calibrating tubes of -. K. Kfippers, Aaohen, Ger¬ 

many. Eng. Pat. 20,192, Sept. 6, 1913. 

Glass tubes of definite length and oross-seotion are pro¬ 
duced by heating and softening the walls of the tube 
which are then By gradual stages pressed into contaot 
with a suitably shaped mandrel. The necessary external 
pressure may be either mechanical or produced by suitably 
exhausting the tube enclosing tire mandrel. A tube 
rotated about an axis may also be melted on to the mandrel 
by means of a progressive hearing apparatus. The 
mandrels may be disseotibls, and also provided with 
words, figures or graduations which ate accurately trans¬ 
ferred to the glass tube pressed on them.—W. C. H. 


Glass furnace. R. H. Miller, Assignor to Leclede-Ghristy 
Clay Products Co., St. Louis, Mo. U.S. Pat. 1,104,375, 
July 21, 1914; date of appL, April 11,1812. 

The walls of the furnace enclose a reotangular hearth- 
chamber, and each of the end walls oontains s number of 
mixing.chambers, with burner openings leading therefrom 
to the hearth-chamber. Gas- and air-duote lead to the 
mixing-ohamben, the gas and air mixing on entering the 
ohamber. The bottom wall of the hearth-chamber is 
providod near the centre with a down-draught opening, 
and a deflooting wall located beneath this opening saves 
to divide the discharged gas.—B N. 

Glass furnaces. Soo. Frangajpe d’Exploitation de Fours 
Spt'ciaux A Haute Temporature. Fourth Addition, 
dated Deo. 4, 1913, to Fr. Pat. 390,102, May 11, 1908 
(this J., 1908, 1020; 1909, 141; and 1910, 1311). 
Each furnace is combined with two regenerative ohambers 
and provided with a fan, affording communication with 
each regenerator and a central column.—4. R. 

Pottery or china-ware; Method of producing translucent 

ornaments or designs in -. B. Greifelt, Berlin. 

Eng. Pat. 10,985, May 4, 1914. Under Int. Conv., 
May 6, 1913, 

The required pictures, patterns or designs are produced 
by applying to the plaster mould in which the pottery 
article is oast, a layer of highly transluoent material of a 
lower melting temperature and by covering this with a less 
transiucout material of a higher melting temperature 
but with the same coefficient of shrinkage. Only a thin 
layer of the latter is left on the transluoent material and 
the articles are burned, glazed and finally burned in 
ordinary pottery furnaces.—W. C. H. 


Enamels and process of making them. M. Mayer, Templebof, 
and B. Havas, Assignors to Chemiseh Metallurgisehe 
Indus. G. m. b. H., Berlin. U.S. Pat. 1,104,286, July 
21,1914 ; date of appl., Nov. 19,1912. 


A whits opaquo enamel is produoed by adding to tbs 
enamel proper a suitable white refraotory material and an 
agent containing spinel for rendering the material opaque. 


Enamelling composition. I. Kreidl, Vienna. U.S. Pat. 

1,104,679, July 21, 1914 ; date of appl., April 25, 1914. 
The enamel oontains a oolloidal metallic oxide, such as 
ziroonium oxide, to render it opaque.—B. N. 

Kilns for making tiles, pottery, and similar artioles. C. 
Dressier. Second Addition, dated Jan. 31, 1914, to 
Fr. Pat. 432,427, July 21, 1911. Under Int. Conv., 
April 10, 1913. 

See Eng. Fat. 8505 of 1913 ; this J.. 1914, 540.—T. F. B. 


Enamels; Opameing agents for the production of white -, 

and process for the manufacture of such opaqueing agent*. 
Verein. Cbem. Fabriken, Landau, Kreidl, Heller und Co., 
Vienna. Eng. Pat. 17,998, Aug. 7, 1913. Under Int. 
Conv., Oct. 1, 1912. 

See Fr. Pat. 462,687 of 1913 ; this J., 1914, 314.—T. F. B. 


IX.—BUILDING MATERIALS. 

Gypsum ; Dehydration of -. C. Gaudefroy. Complex 

rend., 1814,158,263—284. (See also this J„ 1914,791.) 
The hemihydrate wss obtained as prismatio needles which 
underwent no change of form when converted lido the 
anhydride, but evidence is adduced to show that fh» two 
states an chemically distinct.—F. Sons. 
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Patents. 

Cement,- Process for the manufacture of - out of event 

or mute lime. R. Illemann, Glasgow. Eng. Pat. 
26,572, Nov. 8,1913. 

Spent or “ killed ” lime (from the manufaotnre of 
soda by the Leblano prooeae), which haa been 
exposed to atmoaphorio influences, is heated to 
1000^—1500° F. (538°—810° C.), according as a quick- or 
(low-setting cement !b required, then ground and mixed 
with water. (Reference is directed to Eng. Pat*. 15,406 of 
1889 and 9412 of 1903; this J., 1890,944; 1904,61.) 

—W. E.F.P. ' 

Magnesite and dolomite ; Proceee of making sintered -. 

E. Pohl, Rhondorf-on-the-Rhine, Germany. U.S. Pat. 
1,103,375, July 14,1914 ; date of appl., April 8, 1913. 

A mixture of pure raw materials and those containing 
sintering ingredients, such as iron and clay, is worked into 
a mealy mass of uniform composition and burnt to a 
sintered condition.—F. Sodn. 

Cement or hydraulic lime tram sulphate of lime ,- Proceee of 

manufacturing -. 1- P. Basset, Montmorency, 

Franoe. Eng. Pat. 23,538, Oot. 17, 1913. Under Int. 
Conv., Oct. 21, 1912. Addition to Eng. Pat. 12,027, 
May 21,1912. 

See Addition of Oct. 21,1912, to Fr. Pat. 456,062; this J., 
1913, 945.—T. F. B. 


X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Water with iron and with ferrous oxide ; Reversible reactions 

of -. G. Chaudron. Comptes rend., 1914, 169. 

237—239. 

The action of steam on iron, between 300° and 1000° C., 
involves two series of equilibria, the solid phases being 
mixtures of iron and ferrous oxide and of ferrous oxide 
and magnetic oxide respectively. Tables showing the 
equilibrium pressure ratios of water vapour to hydrogen, 
arc given for each series.—F. Sodn. 

Iron-tine alloys. F. Taboury. Comptes rend., 1914,159, 
241—243. (See also Wologdine, this J., 1907,97.) 
Crystalline deposits from galvanising baths, separating 
somewhat above 422° C., were in all cases constituted of 
solid solutions containing 7-3% Fe (see von Vegesack, 
this J., 1907, 153). There was no evidenoe that these 
reacted with line at a lower temperature, even when 
slowly cooled, to form mixed crystals containing 0-7% Fe 
(toe. cit.).— F. Sodn. 

Iridium; Determination of - in platinum-iridium 

alloys. C. O. Bannister and E. A. Du Vergier. Analyst. 
1914, 89 , 340-346. 

The following methods were used for the analysis of 
two platinum-iridium alloys containing respectively 20 and 
25% Ir:— 

stiver method. 0-25 gnu. of alloy and 1-5 of pure silver 
were oupelled (finally at a high temperature) with 10 grms. 
of assay lead, the button roiled into cornet form as usual, 
and “ parted " with boiling concentrated sulphurio acid 
(2 successive portions of 40 c.c.); the residue was digested 
tint with 10 and then with 5 o.c. of dilute aqua regia 
(HOI 4, HNO, 1, H,0 10, parts by vol.) to dissolve the 
platinum, then waned with water, dilute ammonia (to 
remove AgCl) and water in succession, ignited at a high 
temperature, and weighed as iridium. 

Dead method. 0-5 pm. of alloy was heated for 1 hr. 
(in a wind furnace) with 5 grms. of assay lead in a oarbon 
crucible oontained in a covered day crumble packed with 
charcoal, sad allowed to cool slowly. The lead button 
was digested with two snooessive portions of 50 o o. of 


dilute nitrie acid (1:10), the insoluble residue treated 
with dilute aqua regia, and the process oonolnded as in the 
preceding method. In both methods platinum was 
determined (in the aqua regia solution) by precipitation 
with pure zino and subsequent ignition of the metal 
in hydrogen ; but it is customary to take this constituent 
by difference. The results obtained were as follow:— 


Approximate compo- 


By lead method. 

sltion of alloy. 

By silver method. 


% 


% 

Iridium ... 

...20 

f 20-20 
(20-40 

20-60 

20-40 

Platinum ... 

...80 

( 79-78 

179-52 

79-30 

79-60 

Iridium ... 

...25 

(26-20 

(25-24 

2532 

25-28 

Platinum ... 

...75 

(74-68 

174-56 

74-62 

74-60 


-W. E. F. P. 


[Silver.] Cyaniding a furnace product (speiss). H. A. 

Megraw. Eng. and Min. J., 1914, 98, 147—149. 

The speiss produced at Deloro, Ontario, by smelting high- 
grade silver ore from the Cobalt district, contains 
As 25, Co 20-25, Ni 12—15, Fe 15—20, S 5—10, 
Cu 0-5—2%, and Ag 1400 oz. per ton. After being 
crushed to 40-mesh size and roasted to remove sulphur ana 
arsenic (of whioh latter 6—7% remains in the product) 
the material is subjected to a ohloridising roast, to convert 
silver into chloride, and then agitated for 6 hrs. with 
a 1% solution of sodium cyanide to which caustio soda 
is added to facilitate subsequent precipitation of the 
silver from the decanted liquid by means of aluminium 
dust (prooess of Hamilton and Kirkpatrick). The con¬ 
sumptions of aluminium and soda are respectively 8-9 
and 29-8 lb. per 1000 oz. of silver recovered, that of 
cyanide being 11 lb. per ton of speiss treated. The silver 
precipitate is melted with Bmall quantities of borax and 
soda, the fineness of the bullion produced being over 999. 
The residue from the cyanide process is treated for the 
reoovery of cobalt and nickel oxides.—W. E. F. P. 

Iodine and silver ; Oases retained by -. P. A. Guve 

and F. E. E. Germann. Comptes rend., 1914, lM), 
226—227. 

The gases expelled from metallio silver, during its conver¬ 
sion into silver iodide (see Guichard, this .T., 1911, 1018), 
oontained oxygen (80%) and oarbon monoxide, 0-17 c.c. 
of gas being obtained from 1 grm. of metal. Silver 
purified by melting in a current of hydrogen yielded no 
oxygen, but about the same volume of carbon monoxide, 
wlien treated by the iodine method. The iodine employed 
was purified by sublimation in vacuo, which furnished 
10 ob. mm. of gas per grm.—F. Sodn. 

Bmpressite, a new silver-tellurium mineral from Colorado, 
W. M. Bradley. Amer. J. Soi„ 1914, 88, 163—165. 

A mineral discovered in the Emprees-Josephine mine, 
Kerber Creek, associated with galena and native tellurium, 
had metallic lustre, greyish-black streak, conchoidal 
fraoture, hardness 3—3-6, sp. gr. 7-61, and the composition 
AgTe.—-O. R. 

Copper; Precipitation of - from solution. F. Laist 

and F. F. Frick. Min. and Eng. World, 1914, 41, 
152-157. 

The solution obtained from an 80-ton leaching plant, 
and containing Cu, 1-91, FcjO.+AljO,, 3-88, NaCl, 8-3%, 
Ag, 0-634 oz. per ton, was not suitable for electrolytic 
treatment, on aooount of the high proportion of chlorine; 
and precipitation with scrap or spongy iron involved the 
waste of one-fourth of the leaching solution at each 
operation in order to avoid the accumulation of iron 
sulphate. Experiments were therefore made with 
hydrogen sulphide, generated bom matte and also bom 
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calcium sulphate, aud with sulphur dioxide from roasting 
furnace gams. The hydrogen sulphide process could be 
worked with a high efficiency, provided that the generator 
had an agitating device, and the absorber was properly 
designed. The acid used for generating the gas is recovered, 
the leaohing solution is not fouled, a high-grade copper 
sulphide is produced which oan be readUy smelted, and 
the copper matte used in generating the hydrogen sulphide 
is enriched by the removal of iron and sulphur. The 
best conditions for precipitation with sulphur dioxide 
were saturation of the cold solution by a gas, containing at 
least 10% SO., at a pressure of IS lb. per sq. in, heating 
to boiling under 20 lb. pressure and then oooling to 
0O°—70° F. (15-5°—21° C.). About 90% of the oopper 
could be precipitated. The equation given is:— 
2CuCt,+SO,+2H,0=Cu,Cl t +H,8O 1 +2HCl, but a 
further quantity of acid is regenerated by the reduction 
of ferric salts and by a catalytic action of the cuprous 
chloride. The cuprous chloride can be reduced by means 
of iron sponge, by ooke and limestone, or elcctrolytically. 
The reaction with iron is Cu,Cl t +Fe=2Cu+FeCl„ only 
half as much iron being required as for direct precipitation. 
A process was worked out for preparing spongy iron, 
for precipitating the oopper. The iron was made by 
reducing with coke a calcine assaying 8iO,, 4-3 ; FeO, 72-2 ; 
S, 4-2; Cu, 8-2; Fo, 68-2%, obtained by roasting a 
concentrate rich in iron sulphide. A rotary kiln was 
used for the reducing process, with an oil burner at one 
end, a conduit leading to a stack at the other, and a charg¬ 
ing and discharging door at the centre enclosed by an air¬ 
tight casing to prevent oxidation of the reduced iron. 
The charge of 1400 lb. of caloine was first introduced 
and heated to 1300“ F. (700° C.). About 800 lb. of coal 
was then introduced in small lots, and the oil flame was 
stopped until the hydrocarbons were burned off. The 
charge was then heated to 1700° F. (930° C.), when 
reduction was complete, and the product was discharged 
and quenched. The reduction is effected by mixing 
spongy iron to a paste with the cuprous chloride solution. 
Experiments made by smelting briquettes composed of 
moist cuprous chloride 100, limestone 7S, coke 10 and 
cement 5 parts, indicated that with a suitable installation 
95% of the oopper oould bo recovered as metal and in 
the slag, and that 75% of the remaining volatile copper 
oould be recovered by milk of lime. Eleotrolytio reduction 
was also tried with promising results.—A. T. L. 

[Copper.] Electrolytic refining; Amp ire efficiency in -. 

K. S. Guiterman. Eng. and Min. J., 1914,98,338—341. 
Tests were made under conditions approximating to 
those of actual practice, the temperature, circulation, 
acidity and copper content of the eleotrolyte, and the 
current density, being practioally constant throughout. 
The electrolyte was a solution of pure copper sulphate, 
containing tree sulphuric acid, to which glue and salt 
(in quantities equivalent to 12—16 lb. per day per 170,000 
ob. ft. of eleotrolyte), arsenio (up to 1-8%), iron (up to 1%), 
and hydrogen peroxide (sufficient to oxidise 2/3 of the iron) 
were added in succession; anodes of pure, and also of 
blister oopper were used. The average current efficiency 
was 96% with the pure materials; and varied between 
93 and 97% in all other experiments. Ferrio iron was 
found to be quickly reduced to the ferrous condition during 
eleotrolysie.—W. E. F. P. 


was confirmed. Small quantities of oxygen or arsenio 
lowered the tensile strength at high temperatures. The 
tensile strength in hydrogen above 720° C. was about 3 ton 
per sq. in. lower than in an oxidising or neutral atmosphere. 

—W. n. S. 


Copper; Specific heat of - in the interval 0°—60° 0. 

f>. K. Harper. J. Franklin Inst, 1914,178,234—236. 


A long copper wire (50 metres) suspended in t»cuo‘%nd 
forming part of an eleotrio-cirouit was heated by the 
current 4°—5°C. in each experiment, and the rise of 
temperature found by using the wire itself as a resistance- 
thermometer. The specific heat was found to be 
0 0917 +0-000048 (t — 26) calories M per grm.-debtee. 


Braes ; Note on the annealing of -. F. Johnson. 

[Advance proof of paper taken as read at the Statutory 
Meeting of Inst, of Metals, London, Sept. 10, 1914.] 
Admiralty brass (Cu 70, Zn 29, Sn 1 %) should be annealed 
at 760° C. with subsequent quenching, to transform the 
eutectoid into the homogeneous 0-pbase. The structural 
change takes plaoe rapidly at 760° C, but ii 
pletc even after prolonged hosting at lower 


Copper-zinc alloys; Behaviour of - token heated in a 

vacuum. W. E. Thorneycroft and T. Turner. [Advance 
proof of paper taken as read at Statutory Meeting oi 
Inst, of Metals, London, Sept. 10, 1914.] 

Thin turnings of Cu-Zn alloys containing Cu 75-12, 51-33, 
43-80, 34-20, 20-10, and 10-25% respectively were heated 
in txrcuo (see Nair and Turner, this J, 1913, 914) at 
different temperatures for 30 mins., and the residues 
analysed. The variation of the rate of volatilisation with 
rising temperature could be represented by a line which 
was straight throughout the greater part of its length 
for the alloy (Cu 75-12%) consisting entirely of the 
a-solid solution, but for the other alloys the curves 
showed considerable deviations from a straight line. 
The alloy with Zn 89-75% was somewhat more 
volatile than pure sine. The sine oould be com¬ 
pletely volatilised from alloys with more than 40% Cu, 
but with less than 40% Cu, part of the copper was volati¬ 
lised with the xinc. A greater amount of heat was required 
to separate sino from alloys rich in oopper than was neces¬ 
sary to volatilise the liberated zinc. (See also this J., 
1912, 134, 391. >—A. 8. 

Corrosion; Contributions to the history of -. Pt. III., 

Coke, condenser tubes and corrosion. A. Philip. [Advanoe 
proof of paper taken as read at the Statutory Meeting 
of Inst, of Metals, London, Sept. 10, 1914.] (See also 
this J., 1912, 134 ; 1913, 292.) 

The conclus on of Bengough and Jones (this J., 1913,913) 
—that the corrosion of condenser tubes by sea water 
is not affected by oontact with particles of ooke—and 
tho evidence upon which this is baaed, sreoritioiaed, and 
abundant experimental proof given to the ooutrary, as 
regards tubes composed of Admiralty alloy (Cu 70, Zn 29, 
Sn 1%).-W. E. F. P. 


■ very inoom- 
temperatures. 
—W. R. S. 


Copper ; Tensile properties of - at high temperatures. 

G. D. Bongough and D. Hanson. [Advance proof of 

£ iper taken as read at the Statutory Meeting of Inst, of 
etala, London, Sept. 10,1914.] (See also this J., 1912, 
134.) 

Base of B.S., electrolytic, and “arsenical” oopper (As 
0-13%) were heated in oxidising, neutral, and reducing 
atmospheres respectively. An oxidising atmosphere at 
high temperatures produced high ductility. In a neutral 
atmosphere, unannealed rolled oopper had a greater 
tensile strength and was less ductile than the annealed 
metal at all temperatures up to 1000° C. In annealed 
oopper, the fracture passed through the crystals below 
about 700°, and between the crystals above 750° C. The 
existence of a range of low ductility at 250°—450° C. 


Phosphor-bronze; Determination of phosphorus in-. 

E. W. Hagmaier. Met. and Chem. Eng., 1914, 18, 

524—525. 

A modification of the method previously described for 
the determination of phosphorus in vanadium-steel (this 
J., 1913, 145). 1 grm. of bronze is dissolved in 10 c.o. 
of strong hydrochloric and 5 of nitric acid; treated with 
150 c.c. of hot water, and 10 o.c. of a solution containing 
1 grm. of eerium chloride in 25 c.c. of hydrochloric add 
and 200 of water, then with dilute ammonia (1:2) from 
a burette, with stirring, till a greenish-blue tint appears. 
4 c.c. of acetic add are added, and the mixture is boiled 
for 5—10 mins. After settling, the dear liquid is siphoned 
off, the predpitate washed by decantation with 100 e.o. 
of hot water 8—8 times, and dissolved by wanning with 
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15 c.c. of nitric and 3 c.c. of hydrochloric acid. After 
cooling, 5 c.c. of ammonia (1 :1) are added, and the 
phosphoric acid precipitated as usual with ammonium 
molybdate.—W. R, S. 

Tungsten; Analytical examination of [commercial] -. 

H. Arnold. Z. anorg. Chem., 1914, 88, 74—87. 

Tmfenetal, when in fine powder, i8 dissolved in a mixture 
of ammonia and hydrogen jieroxido (or an oxidising salt,such 
as ammonium persulphate). Coarser crystalline powder 
is oxidised by igniting and moistening with nitric acid, 
the oxidation product being extracted with caustic soda 
solution containing hydrogen peroxide, and any residue 
again ignited. Larger pieces aro dissolved olectrolytically 
in concentrated ammonia (200 c.c., to which 1—2 grins, of 
ammonium persulphate are added) contained in a platinum 
dish which acts as cathode, the metal being the 
anode ; a current of 1—2 amps, at 2*5—3*5 volts is 
employed, and ammonia added as required to make up 
for loss by evaporation, any detached piecos of metal 
remaining being removed and weighed, or dissolved 
separately. Tungsten, in any state of division, may also 
be rapidly converted into soluble form by adding it, a 
very little at a time, to alkali nitrite heated nearly to 
fusion, in a large covered platinum crucible ; tho mixture 
moltB owing to the vigour of the reaction. The alkaline 
solution, containing, e.g., 25 grms. W0 3 , is treated with 
35 c.c. of 50% tartaric acid, to convort the tungstic acid 
into a soluble complex salt, tho mixture diluted to about 
700 c.c., and sufficient hydrochloric acid added to intro¬ 
duce about 4% of free acid. Hydrogen sulphide is passed 
for many hours into the hot solution, which is then allowed 
to cool in a current of the gas, and the cooled liquid is 
kept in an atmosphere of hydrogen sulphide for 12 hours. 
The mixture is filtered (after warming, if gelatinised), the 
precipitate washed with boiled water, and diBBolvod in 
bromine-hydrochloric acid. Cu, Pb, and Bi are then 
separated from Ah, Sn, 8b, and Mo in ammoniocal tartrate 
solution by Finkener’s method with hydrogen sulphide 
water, tho precipitated sulphides being treated with nitric 
acid, Pb separated aH sulphate, and Bi and Cu by ammonia. 
As, Sb, and Mo are precipitated with hydrogen sulphide 
from boiling oxalic acid solution (see Schiirmann and 
Scharfenborg, thiB J., 1908, 880), and Sd determined 
in the filtrate by precipitation with hydrogen sulphido in 
aootio acid solution. The sulphidoB of As etc., are dis¬ 
solved in warm ammonium sulphide containing sodium 
hydroxide, the sulpho-Balts destroyed by cautious addition 
of hydrogen peroxide to the hot solution, and As 
precipitated by hydrogen sulphide, in presence of an 
excess of strong hydrochloric acid. Sb and Mo 
are again precipitated as sulphides, these are 
dissolved in sodium sulphide, ana Sb is precipitated 
electrolyticallv ( loc . cit.), whilst Mo is precipitated 
as sulphido, by acidifying the solution, and weighed as 
Mo 0 8 . All the precipitates in the hydrogen sulphide group 
are examined for silica which is liable to be carried down. 
Only Mo and As offer special difficulty; the latter 
is deteotod by Gutzeit’B tost and is best determined 
in a separate portion. Mo is shown either by the 
brown colour produced by ammonium sulphide in ammon- 
iacal solution or the carmine-rcd oolour given by thio¬ 
cyanates in presence of reducing agents. If Mo be 
present, the filtrates from the various hydrogon sulphide 
precipitations must be tested by again saturating with the 
gas and hoating in a pressure flask. The hot (alkaline) 
solution containing tungsten is allowed to flow slowly, in a 
thin stream, into strong boiling hydrochloric acid, so as to 
precipitate tungstic acid in granular form, and, after 
removing the supernatant liquid, the residue is treated 
with hot water containing hydrochloric acid. The united 
filtrates are evaporated to dryness on tho water-bath, and 
tho evaporation residue, containing poBBibly Al, Fe, Ni, 
Co, Mn, Zn, Ca, and Mg, together with about 1 grin. WO, 
(of 25 grms. taken) and large quantities of alkali or ammon¬ 
ium salts, is ignited in a covered platinum dish; before 
all the liberated carbon is burnt away, the contained 
tungsten, now present as sodium tungstate, is extracted 
with water, ana the other metals, remaining as oxides or 
carbonates, are then separated by known processes. In 


the presenoc of Al, the extraction of tungstate is 
best carried out with hot water, in a current of oarbon 
dioxide, to decompose any alkali aluminate. Ammonium 
tungstate, as usually prepared, was found invariably to 
have the formula (NH 4 ) 4 W 1 0 17 ,2H a 0, instead of that 
generally accepted.—F. Soon. 


Ore. separation; Electrostatic -. I. C. Clark. Eng. 

and Min. J., 1914, 98, 264—267. 

The separator (fig.) employed in the Huff electroBtatio 
process consists of an iron framework (earthed to prevent 
shocks to operators) containing two vertical scries of 
electrodes—charged and 

r-7 neutral, respectively— 

\ f-Feed Hopper between which,by means 
of a system of guides, a 
continuous stream of 
dry, sized ore is caused 
to fall from a hopper 
above, the best condi¬ 
tions as to rate of flow 
and spacing of electrodes 
being ascertained by 
preliminary tests. The 
charged electrodes are 
maintained at a poten¬ 
tial of 20,000 volts and 
insulated from the iron 
framework, the neutral 
ones boing in electrical 
contact with the latter. 
By the action of the elec¬ 
trostatic field upon the 
ore particles, the good 
conductors among the latter become immediately charged 
with electricity of the same polarity as that of the elec¬ 
trodes, and are repelled, to the left side of the apparatus 
as indicated; while the poor conductors fall through 
the machine by gravity before any appreciable repulsion 
occurs. The two products thus obtained are re-treated 
in separate “ finishing ” machines of the same 
kind, tho “ middlings ” produced being conducted to 
the dryer with tho untreated ore. The electrical equip¬ 
ment consists of a generator for producing an alternating 
current of high potential but low amperage ; a rectifier for 
changing tho negative alternating-current waves into 
positive, pulsating waveB; and a resistance-box for regu¬ 
lating the speed of the generator. The process has 
been successfully employed for the separation of mica 
from graphite flake ; slate from coal; and metalliferous 
minerals from various gangues.—-W. K. F. P. 

Molten melals; Surface tension of -. S. W. Smith. 

1Advance proof of paper taken as road at the Statutory 
Meeting of Inst, of Metals, London, Sept. 10, 1914.J 
The capillary depression produced by plunging carbon 
tubes (approximate diameter 1 ram.) into the molten 
metal was measured after solidification, and also by 
lowering an insulated wire inside the tubo until its lower 
end made electrical contact with the molten metal. The 
depressions were constant at the same temperature and 
varied inversely as the radius of tho tube. The variations 
for the same metal at different temperatures were small 
in comparison with the depression itself. Tho depressions 
are periodic functions of tne atomic weights of the metals, 
the surface tension decreasing rapidly as the atomic 
weight increases. The capillary constants (product of 
height of depression and radius of tube), in sq. mm., 
given are: 


Metal. 

Range of 
temp.CC.). 

Capillary 

constant. 

J Metal. 

Range of 
temp. (°C.)! 

Capillary 

constant. 

Hg 

lf>°-17° 1 

B-72 

Sn 

760°-800° 

14-66 

BI 

700°-760° 

7-58 

Ag 

1100° 

18-67 

Pb 

770°-780° 

8-12 

Zn 

590° 

24-54 

8b 

840°-850° 

8-65 

Cu 

1160* 

29-47 

Au 

1120° 

11-29 

Al 

700°-820° 

46-09 


-W. R. S. 
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Metal spraying [coating], R. K. Moroom. [Advance 

f roof of paper taken as road at Statutory Mooting of 
nst. of Metals, London, Sept. 10, 1014.] 

A detailed description is given, with diagrams, of the 
“ pistol ” perfected by Schoop and Morf for ooating 
objects with metal by spraying, and based upon Morfs 
Eng. Pat. 28,001 of 1912 (this J., 1912, 792). A wire of 
the required metal is fed into a suitable flame, where it is 
melted ; it passes into an air-blast which breaks it up into 
fine particles and projects these with high velocity upon 
the object to be coated. The spray is cool enough to 
be used upon inflammable objects and even explosives. 
Air at 80 lb. per sq. in. is employed at the rate of 45 
to 50 cb. ft. per minute. A spray of alloy may be pro¬ 
duced by using stranded wires. The method iB useful for 
making fine castings and for reproducing process 
blocks.—O. E. M. 

[Metallurgical] Furnace gases ; Cooling - before filtration. 

L. JD. Anderson. Bull. Amor. Inst. Min. Eng., July, 
1914. Eng. and Min. J., 1914, 98, 354. 

Cooling should effect the maximum coalescence of the 
particles of “ fume ” without condensing the moisture. 
The gases aro usually passed through flues constructed 
of sheet steel about J in. thick, the rate of heat trans¬ 
mission through this material, under smelting conditions, 
being about 0-02—0*04 B.T.U. per min. per sq. ft. of 
cooling surface per 1° F. difference between the intorior 
and exterior temperatures; the mean temperature 
difference (9m) is found from the expression 

6m - (/,-!,) -=- log.-'*--' 1 - 

where t x and t 2 are respectively the initial and final tem¬ 
peratures of the interior gases, and tx the temperature of 
the external air. Within certain limits the cooling is 
proportional to the square root of the velocity of the 
gases ; to avoid heavy deposition of heat-insulating dust 
in the flues, it is hence advisable to maintain a high 
velocity. In cooling by water BprayB the saturation 
point of the gases should not be too closely approached or 
dampness, and destruction, of the filter-bags will result. 

—W. E. F. P. 

Mineral production of Western Australia in 1913. Board 
of Trade J., Sept. 10, 1914. 

The quantity and value of the minerals producod in 
Western Australia during the years 1912 and 1913, is 
given by the Department of Mines of that State for the 
year 1913, as follows :— 


1012. 1913. 



Quantity. 

Value. 

Quantity. 

Value. 

Coal*. tons 

205,079 

£ 

135,857 

313,818 

£ 

153,614 

Copper oret .. , 

0.530 

58,088 

4,339 

136,622 

Copper, Ingot, 
matte, &c.f „ 

28 

1,130 

82 

5,801 

Ooldf .... lino nzs. 

1,282,658 

5,448,385 

1,314.043 

5,581,701 

8il vert. 

165,371 

10,725 

188,020 

23,420 

Lead oret.tons 

1,868 

22,270 

3,160 

50,002 

Pyritic ore*|| .. „ 

7,626 

2,543 

10,216 

3,658 

Tin ore and Ingot-t „ 

651 

79,738 

484 

72,142 

Wolframt - „ 

— 

— 

1 

86 

Zinc, spelter, <fcc.t „ 

14 

217 

— 

— 

GHdolinite.il.. 

— 

■— 

1 

112 

Unenumerated t „ 

— 

8 

— 

17 

Total values .. £ 


5,768,507 

~ 

6,036.265 


* Raised. t Exported. X Exported and minted locally. 

II Reported. 

Alloys and metals ; The Widmanstatten structure in various 

-. N. T. Belaiew. [Advance proof of paper taken 

as read at the Statutory Meeting of Inst, of Metals, 
London, Sept. 10, 1914.] 

The Widmanstatten structure is not peculiar to iron and 
iron alloys, but may occur in any metal or alloy which 


crystallise* in the regular system and in which the solid 
solution iB subject to recrystallisation after solidification. 

—W. E. F. P. 

NirM oxide ; Emissivity of -in the range 600 Oj —1300° C. 

G. K. Burgees and P. D. Foote. J. Franklin Inst., 1914, 
178, 233—234. 

Detkkminattons of the monochromatic and total omjx- 
sivity were made by the microscopic melt and spectro¬ 
photometer comparison methods. The monochromatic 
emissivity increased linearly with increasing wave length 
and decreased linearly with increasing temperature from 
700° to 1300° C. The total emissivity increased with the 
temperature, being 0-54 at (MX) 0 , 0*08 at 800°, 0*76 at 
1000', 0*85 at 1200°, and 0*87 at. 13(H) 0 C. : the relation is 
not linear.—W. K. S. 

Patents. 

Iron ; Deposition of -. S. 0. Oowpor-Colos, I^ondon. 

Eng. Pat. 12,083, May 31, 1913. 

To prevent exfoliation and brittleness of the deposit, the 
electrolyte (e.g., a solution of ferrous sulphate) is vigorously 
agitated with spongy iron during electrolysis.—W. K. F. P. 

Iron ami iron alloys ; Hot iporking -. K. B. Carnahan, 

jun., Middletown, Ohio, U.S.A. Eng. Pat. 28,593, 
Dec. 11, 1913. Addition to Eng. Pat. 28,571, Jan. 16, 
1913. 

The process described in U.S. Pat. 1,090,115 (this J., 1914, 
424) is extended to include the treatment of iron and iron 
alloys which, though not pure, are substantially free from 
carbon, manganese, and oxygen.—T. F. B. 

Iron ; Process of casting - in permanent moulds. E. A. 

Custer, Assignor to Custer Sandless Casting Co., Phila¬ 
delphia, Pa. U.S. Pat. 1,104,037, July 21, 1914; date 
of appl., Oct. 22,. 1910. 

The metal is caused to set as it is poured, and the casting 
is removed from the mould before chilling ; the temperature 
of the mould (which has a relatively largo mass, and 
superficial area) is kept below 600° F. (316° 0.).—W. E. F.P. 

Iron alloy. J. R. Speer, Trnppe, Md. U.S. Pat. 1,105,341, 
July 28, 1914 ; date of appl., Feb. 24, 1914. 

The alloy contains Si 0*1—3, Or 0*6—1*5, Ni 0*25—1, 
S 0*05—0*2, P 0*12—1*5, Mn 0*45—1, and 0 1—4%, the 
quantity of chromium being in oxcess of that of niokel. 


[Iron-nickel] Balance spring having elasticity increasing 
with a rise in temperature. C. E. Guillaumo, Sevres, 
France, Assignor to Soc. des Fnbriques do Spiraux 
R^unies, La Chaux-de-Fonds, Switzerland. U.S. Pats. 
1,106,200 and 1,100,207, Aug. 4, 1914; date of appL, 
Feb. 20, 1912. 

An iron alloy containing Ni 27—31, Cr 0*2—4, V 0*2—4, 
and small quantities of C and Si, with or without Mn 
1—4%; tho constituents other than iron and niokel 
amount together to between 3*6 and 10%.—W. E. F. P. 

Iron or steel structures ; Method of preventing corrosion on 

ships' bottoms and other -. A. 0. A. Holzapfel, 

London. Eng. Pat. 24,570, Oct. 29, 1913. 

The metal is thinly coated with a mixturo of a highly 
volatile spirit or hydrocarbon and Blaked or unslaked 
lime, which,, when dry, is immediately replaced by a 
ooating of paint or composition. —W. E. F. P. 

Steel or iron sheets; Method of oxidising -. J. E. 

Carnahan, Canton, Ohio. U.S. Pat. 1,105,251, July 28, 
1914 ; date of appl., June 9, 1913. 

I The sheets are first “ blued ” by an oxidising prooeas, 
| then heated to dark redness and cooled in an annealing 
I box in the presence of steam.—W. R. S. 
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Furnaces; Oas heated [crucible] -. J. King, J. R. 

Barnett, and The Riohmond Gas Stove and Meter Co., 
Ltd., Warrington. Eng. Pat. 16,871, July 23, 1913. 

In gas-heated orucibie furnaces the heated products of 
combustion pass from the combustion chamber or chambers 
round the upper part of the orucibie or pot and thence 
through a chamber below the crucible support to the 
exit Sue. One or moro inclined flues or passages are 
proHded through whieh any metal or other material which 
may be spilled from the eruoihJe is withdrawn.—W. H. C. 

Furnace for melting metals. T. Ratcliff, Birmingham, and 
W. Ratcliff, Solihull, Warwick. Eng. Pat. 22,667, 
Oct. 8, 1913. 

A crucible-furnace (fig.) in which a flanged tube or 
funnel, B, is disposed above the crucible, 3, within the 



heating chamber, A. The crucible is oharged through the 
tube, the latter serving for preheating the metal and 
deflecting the flame upon the top of the crucible. 

—W. E. F. P. 


air and gas respectively, and a fixed, lower section having 
a perforated support for the charge at the top and forming, 
when the upper section is placed upon it, a sealed chamber 
with which a suction apparatus is connected.—W. E. F. P. 

Furnace; Electric - H. F. D. Sohwahn, Belleville, 

III. U.8. Pat. 1,106,638, July 28, 1914; date of appl., 
Sept. 26,1912. 

The smelting and refining furnace is divided, by a horizontal 
false bottom, into a lower chamber or well, and an upper 
chamber. A resister of oarbonaceous material, in contact 
with carbon eleotrodes, is placed between refractory 
“ checkers ” and rest* upon the false bottom. Means 
are provided for maintaining the material of the resister, 
for charging the furnace with raw material and reducing 
gases, and for the withdrawal of the resulting product 
and spent gases. The resister is not in direct contact 
with the unfused charge, but permits the passage of the 
gases and the fused non-volatile and volatile metals into 
the well. The latter is provided with a heating arrange¬ 
ment, and has a series of condensers attached to it.—B. N. 

Furnace-process; Electric - and electric furnace. 0. 

Horing, Philadelphia, Pa. U,S. Pat. 1,106,656, Aug. 4, 
1914 ; date of appl., July 15, 1911. 

A mass of molten metal is treated in an electric furnace 
by passing an eleotrio curront through a portion of the 
mass, disposed between masses of conducting fluid, the 
whole comprising a circulatory system. The current « 
also passed through the metal in a ohannol or tube, forming 
a oonduotor, disposed at an angle with the longitudinal 
extent of the fluid metal,whereby the metal is automatically 
circulated by the force exerted by the ourront in the 
conductor.—B. N. 

Metals; Precipitation of - from solutions of their salts and 

apparatus therefor. G. Jacquier, Johannesburg, Trans- 
j vaal. Eng. Pat. 17,790, Aug. 2, 1913. 

Metals are precipitated from solutions of their salts by 
aluminium, with the aid of artificial ultra-violet radiations, 
cither alone or in combination with similar radiations from 
the sun. For this purpose, meroury vapour electric lamps 
may be used, with containers of quartz or other material 
rmeable to ultra-violet rays, the lamps being suspended 
tween the sheets of aluminium from a common supporting 
means.—B. N. 


Boasting furnaces [for pyrites and other ores]; Feeding 

devices for -. H. H. Stout, New York. Eng. Pat. 

3581, Feb. 11,1914. Under Int. Conv., March 7,1913. 
Is a furnace of the superposed-chamber type having 
feeding devices for automatically delivering ore to the 
drying hearth (roof) and the top chamber in succession, 
the effective area of the table upon which the ore is dis¬ 
charged from the hopper of the primary feeder is adjust¬ 
able. The hopper of the secondary feeder, which sur¬ 
rounds and rotates with, the oontral shaft of the furnace, 
hat a delivery spout from which the dried ora is discharged 
at an adjustable height above the floor of the top chamber. 

—W.E.F. P. 


Boasting furnaces; Babble shafts Jot -. E. J. Fowler, 

San Francisco. Eng. Pat. 7471, Maroh 24,1914. Under 
Int Conv., Maroh 24,1913. 

Is a rabble shaft (for roasting furnaces of the superposed- 
chamber type), the cylindrical wall which separates the 
axial from the annular passage is composed of telescopio 
sections; or the outer wall is composed of abutting 
sections.—W. E. F. P. 

Furnace; Metallurgical -. J. E. Greenawalt, Denver, 

Colo. U.S. Fat 1,103,196, July 14, 1914; date of 
appl., Oct 10, 1912. 

Tbs furaaoe oonaists of a hollow, movable, upper seotion 
having opening at the top and aides for the admission of 


Ores; Method of and means for separating metalliferous 
materials or metals from their —— or other matter carrying 
same. J. D. Wolf, London. Eng. Pat. 18,351, Aug. 12, 
1913. 

A shaking table, the top of whieh consists of an endless 
belt of “ woven hard duck ” prepared by soaking in linseed 
oil. The surface of the belt is dressed periodically with 
a mineral oil in Buoh quantity that no appreciable amount 
is retained by the surfaoe.—W. E. F. P. 

Ore; Separation of -. E. Primosigh, Also-Szalank, 

Hungary. Eng. Pot. 18,944, Aug. 20, 1913. 

A mixtobe of the ore with water, oil and acid, is introduced 
continuously into a dosed mixing apparatus from whieh 
air is excluded, and the materials are intimately mixed 
by a rapid circular movement produced by a centrifugal 
pump, the latter at the same time producing a pressure 
whioh is used for transferring the mixture through a 
conduit to the separating bath. The pump is located in 
this oonduit, the socket of the pump through whioh the 
material is introduced being led through a water tank, and 
provided with one or more openings below the water ievel. 
The conduit on the delivery side of the pump is fitted with 
one or more gas channels, to that oompressed air or gas 
may be supplied continuously to the mixture, thus ass i st in g 
in the mixing. The end of the delivery oonduit is provided 
with a spraying nozzle opening below the level of the 
liquid in the separating bath, thus producing a thorough 
Tm-rieg 0 f the material by a sudden m o di fi cat i on in toe 
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velooity of the flew from the end of the delivery conduit, 
below the level of the eontente of the asperating bath. 

Ora; Procat of dressing - by meant of gat. K. 

Takeda, Tokyo, Japan. Eng. Pat. 20,158, Sept. 8, 
1913. Addition to Eng. Pat. 7272, Mar. 27, 1913. 
(See Fr. Pat. 455,430 of 1913 ; thia J„ 1913, 949). 

The ore ie moiatencd with water before admixture with 
oil and alkali oarbonate.—W. E. F. P. 

Copper; Art of extracting -. G. B. Chittenden, Chilito, 

An*. U.S. Pat. 1,104,410, July 21,1914 ; date of appl., 
May 21, 1914. 

Copper ore ia leached with acid, the aolution ia treated 
with an exoeea of lime water, and the precipitate ia aub- 
jeoted to a moderate heat.—W. E. F. P. 

Artenie, or antimony; Extraction of - from oret. 

F. G. Price, Assignor to H. A. Lewis, Oruro, Bolivia. 
U.S. Pat. 1,104,810, July 28, 1914; date of appl., 
March 8, 1912. 

The ore ia fused with Bulphur and an alkali sulphide, and 
the product loached.—W. R. S. 

Ora ; Treatment of -. C. Robinson, Mount Vernon, 

N.Y., Assignor to Metallurgical Engineering and Process 
Corporation, New York. U.S. Pat. 1,105,102, July 28, 
1914; date of appl., Nov. 29, 1910. 

The ore is treated with a solvent which dissolves part of 
the metallic valucB ; the solution is then run off, and the 
ore mass broken up by directing upon it a stream of the 
same, or another solvent, so as to expose fresh surfaces. 

—W. R. S. 

Electroplating and the like; Apparatus for -. A. 

Murphy, Quincy, Mass. U.S. Pat. 1,105,292, July 28, 
1914; date of appl., Oct. 22, 1913. 

A cylindrical inner perforated vessel is located within 
an outer vessel, open at the top, and the latter may be 
rotated by suitable means. Guiding pieces are attachod 
to one of the vessels and grooved strips to tho other, 
so that they may bo connected and revolved together, 
and so that the inner vessel during removal is guided 
through the open top of the outer vessel. A cathode 
and anode, each oonnected with a conducting ring, are 
placed respectively within the inner and outer vosBels, 
and the cathode may be removed without disturbing 
the inner vessel.—B. N. 

Ores ; Reduction of — by means of peat. P. Andorson, 
Arvika, and E. E. son Odelstierna, Stocksund, Sweden. 
U.S. Pat. 1,105,870, Aug. 4, 1914; date of appl., 
April 18, 1912. 

A mixture of the ore with powdered peat is heated in 
closed receptacles, reduction being effected without 
fusion.—W. E. F. P. 

Alloy. P. R. Parsons, London, and O. Silberrad, Buck- 
hurst Hill. U.S. Pat. 1,108,055, Aug. 4, 1914; date 
of appl., March 25, 1910. 

Claim is made for a high-speed ship's propeller in whioh 
at least the surface exposed to erosive action consists of a 
Cu-Zn alloy, of B structure, containing Cu 49—58%. 

—W. E. F. P. 

Bratt; Method of pickling -. R. R. Pariah, Assignor 

to Chase Rolling Mill Co., Waterbury, Conn. U.S. 
Pat. 1,106,107, Aug. 4,1914 ; date of appl., Jan. 12,1914. 
A solution of sulphurio aeid “ reinforced by a per- - 
aoid ” is employed for removing blotches from the surface 
of annealed brass.—W. E. F. P. 

Catt-iron; Procue of treating -. J. E. Johnson, inn.. 

New York. U.S. Pat. 1,106,817, Aug. 11, 1914; date 
of appl., Ang. 13, 1913. 

See Fr. Pat. 484,208 o< 1913; this J., 1914,488.—T. F. B. 


Iron; Treatment of—. A. V. Dismore. Fr. Pat. 

488,612, Feb. 18,1914. Under Int. Conv., Feb. 19,1918. 
See Eng. Pat. 4292 of 1913; this J., 1914, 897.—T. F. B. 

Aluminium; Process for producing a coating on _ 

which is proof against the action of tea water and acute or 
alkalit. Z. D’Amico, Genoa, Italy. Eng. Pat. 28,410, 
Deo. 9,1913. Under Int. Conv., Deo. 9,1912. Addition 
to Eng. Pat. 22,884, Sept. 30, 1910. 

See Ger. Pat. 273,292 of 1912j thia J., 1914, 700.—T.F.B. 

Alkali metals; Electrolytic manufacture of . E. A. 

Ashcroft, London. U.S. Pat. 1,108,438, Aug. 11,1914; 
date of appl.. May 23, 1914., 

See Eng. Pat. 10,980 of 1914 j this J., 1914,794.—T. F. B. 

Sodium; Process and apparatus for the [electrolytic 1 maait- 
facture of -. E. Marguet. Fr. Pat. 487,991, April 9. 

1913. 

See Eng. Pat. 11,278 of 1913 ; this J., 1914,359.—T. F. B. 

Open-hearth furnaces; Regenerative -. T. B. Rogerson. 

Fr. Pat. 488,451, Feb. 14, 1914. Under Int. Conv., 
May 8, 1913. 

See Eng. Pat. 10,853 of 1913 ; this J., 1913,1116.—T.F.B. 
Patent Case. 

Mineral substances; Separation of - by (he selective action 

of oil. A. S. Elmore, London. Eng. Pat. 6519 of 
1901; this J., 1902, 349. Reports of Patent Cases, 
Vol. XXXI. Illus. Off. Jnl. (Patents) Suppl., May 6, 

1914. By permission. 

This was an appeal to the Judicial Committee of the Privy 
Council from a decision of the Supreme Court of New South 
Wales, dismissing an action for infringement of the corre¬ 
sponding N.S.W. patent brought by the Ore Concentration 
Co. (1905), Ltd., against the Sulphide Corporation, Ltd. 
In a similar action in respect of the above Eng. Pat., the 
House of Lords had already deoided tint the patent had 
not been infringed. 

The first of the five claims in the specification was as 
follows : In processes for separating metals by the selective 
action of oil, the addition of a small quantity of aoid to 
the oil or water employed in the process, or to both, 
substantially as and for tho purpose set forth. The 
appollants contended that the expression “ the selective 
action of oil ” was referable only to conditions in whioh 
the oil had a choioe between mineral and gangue, and 
that those conditions existed only in a freely-flowing pulp. 
The respondents contended that the expression was refer¬ 
able only to conditions in whioh the oil was capable of 
carrying the particles in tho process of separation, whether 
by buoyancy or in the form of oil globules. They also 
stated that they used, not a large quantity of thick oil, 
as the appellants did, but a small quantity of thin oil and 
that their process depended on aurfaoe tension. The 
Judicial Committee held that, as to the construction of 
the specification, the respondents’ contention was well 
founded and that the invention claimed was the enhance¬ 
ment of the action of oil, as a selective agent, by the 
addition of a small quantity of acid to the oil or water 
in any process of separation in whioh the oil was adequate 
in quantity and of sufficient tenacity to entrap or coat 
mineral particles in a watery pulp, and to hold or carry 
them until separation was effeoted; and that there was no 
limitation to the two forms of apparatus described in the 
specification,- that the invention was novel and useful; 
but that the respondents used a process essentially distinct 
from that elaimed and that there was no infringement. 
The small quantity of oil introduced in the respondents' 
process did not necessarily perform any other funotion than 
to give permanency in the froth and extremely minute 
emulsion. There might be oil in excess, and some of the 
particles might get oiled, but this was unessential. That 
process could be accounted for without summing selection 
of the metallic particles by ML 
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XL-ELECTRO-CHEMISTRY. 

Stability and-ozidation-potential of hypochlorites. Coniribu - 
tion to catalysis, and a hypochlorite-carbon cell. Hofmann 
and Ritter. See VII. 

Patents. 

Cell; Galvanic -. P. Burger, Berlin. Eng. Pat. 

15,463, July 4,1913. Under Int. Conv., July 6,1912. 
The carbon electrode is surrounded by “ brownstonc,” 
mixed with chemically pure carbon, obtained in the form 
of soot from acctylono gas, in place of graphite.—R. N. 

Containers or diaphragms for voltaic cells ; Porous -. 

J. G. Lucas, London. Eng. Pat. 24,569, Oct. 29, 1913. 
The vessel, in the form of a basket adaptod to hold the 
granular or pulverised particles of the dcpolariser, is 
constructed by plaiting Japanese rush in horizontal circular 
ooils, strengthened by vertical lacing of the same material. 

—B. N. 

Accumulators; Electric -. A. Dinin, Paris. Eng. Pat. 

14,119, June 11, 1914. 

The negative electrodes of accumulators may be kept in 
a dry charged condition in the open air, by dehydrating the 
electrodes out of contact with the air. This may bo 
effected by drying in a vacuum, or by treating tho charged 
electrode with a volatile substance, Buch as alcohol.—B. N. 

Battery jlafcs ; Apparatus for, and process of treating -. 

G. H. Rabonalt, Buffalo, N.Y., Assignor to Gould 
Storage Battery Co., New York. U.8. Pats. ( a) 1,104,272, 
and (b) 1,104,273, July 21, 1914 ; date of appl., Feb. 0, 
1913. 

(A.) One face of a containing vessel is provided with an 
acid-proof porous die, the latter having a roughened face 
*o that when applied to a pasted battery plate the active 
area is increased, and tho upper part of the container is 
connected with a vessel supplying a reagent under pressure, 
so that when this is passed through the pores of the die 
the paste is hardened. Both sides of a pasted battery 
plate may be thup similarly and simultaneously treated. 
(b.) Sulphuric a«Td may be used as tho reageut so as to 
form a sulphate on the surface of the paste, thus hardening 
the latter before the die is removed.—B. N. 

Electrodes; Storage battery -. H. C, Hubbell, Newark, 

N.J. U.S. Pat. 1,104,898, July 28, 1914 ; date of appl., 
Nov. 18, 1912. 

Precipitated active material, without drying, is kneaded 
into a slime with water, and the slime mixed with suitable 
conducting elements, dried to a thick dough, formod 
into cakeB, dried, and strongly compressed edgowiso. 


Cell; Electrolytic -. J. B. Burdett, Assignor to Davis- 

Bournonviile Co., Chicago, Ill. U.S. Pat. 1,104,754, 
July 21, 1914 ; date of appl., Nov. 6, 1912. 

The cell is provided with a cover having integral walls 
arranged spirally upon its under surfaoe, thus forming a 
closed chamber with an open space between the Bpiral 
convolutions. Electrode plates, similarly formed into 
spirals, are suspended in the chamber and the open space. 
A porouB curtain, applied against tho spiral wall ol the 
chamber and depending therefrom in spiral formation, is 
interposed between the electrode plates. The ourtain is 
secured against the spiral wall by a clamping ring, the 
latter being provided with an “ off-set lower edge ” 
engaging over the lower edge of the wall, in order to bring 
the surface of the curtain into alignment with the inner 
surface of the wall. Gas-delivery connections communi¬ 
cate with the ohamber and the exterior spaoe.—B. N. 

Cell ; Electrolytic -. D. B. Ayerst, Wilmington, Del. 

U.S. Pat. 1,105,015, July 28, 1914; date of appL, 
Feb. 24,1913. 

The cell, for the electrolysis of saline solutions, oomprises 
a body constituting an anode ohamber, with diaphragms 


closing the sides; cathodes are disposed outside the 
diaphragms and anodes within the chamber confronting 
the diaphragms. A salt receptacle within the body is 
immersed in the electrolyte, and valvod, perforated pipes 
are located respectively between the anodes, and between 
each anode and its confronting diaphragm for delivering 
air into tho electrolyte.—B. N. 

Resistance ; Artificial [electrical] -. G. J. Gage, Hill- 

yard, Wash., Assignor to Gage Electrio Co., Spokane, 
Wash. U.S. Pat. 1,105,070, July 28, 1914 ; date of 
appl., March 31, 1913. 

One part by weight of finely divided graphite and seven 
of carborundum are bound together by an alkali silioato 
into a coheront and compact form, which is mouldod by 
pressure and heat; the latter liberates silica which acta 
as the effective binding agent. The resistance is provided, 
on one or more sides, with a heat-insulating coating, which 
is united integrally with it.—B. N. 

Furnace ; Rotary electric -. A. S. Berais, Assignor to 

National Carbon Co., Cleveland, Ohio. U.S. Pat. 
1,105,175, July 28,1914 ; date of appl., Jan. 22,1912. 
Granular material is fed through a hollow electrode on 
to a lower electrode, which is rotated about a vertical axis, 
anti a current is passed through the poak of the pile which 
is formed in the hollow electrode. Tho current is trans¬ 
mitted from the material to tho rotating electrode, and at 
the same time the charge is moved substantially at right 
angles to its perpendicular axis and to the general direction 
of tho current flow.—B. N. 

Electric furnace f for manufacture of stable boron nitride J. 
Comp. Frai^. pour l’Expioitation dos Procbdes Thomson- 
Houston. First Addition, dated Feb. 2, 1914, to Fr. 
Pat. 456,488, April 10, 1913. Under lnt. Conv., Feb. 3, 
1913 

See Eng. Pat. 12,377 of 1913 ; this J., 1914,255.—T. F. B. 

Electrolytic processes and ujtparalus. C. White. Fr. Pat. 
468,669, Jan. 7, 1914. Under Int. Conv., Jan. 23, 
1913. 

See Eng. Pat. 1935 of 1913 ; this J., 1914, 206.—T. F. B. 

Electrolytic preparation of hydrosulphites. Ger. Pats. 
276,058 and 276,059. See VII. 

Treatment of seed grain. U.S. Pat. 1,106,039. See XIXa. 


XII.—FATS; OILS; WAXES. 

Fats ; Natural - from the standjtoint of the phase-rule. 

1J. The ternary system: tripalmilin, stearic and palmitic 
acids. R. Kremann and H. Klein. Monats. Chem., 
1913, 34, 1291—1311. 

In the binary systems eomposod of tripalmitin with 
stearic acid and with palmitic acid, no compounds or solid 
solutions are formed but only simple eutectics containing 
respectively somewhat more than 60% and about 50% 
of tripalmitin and melting at 58° and at 54° C. The other 
binary system, composed of stearic and palmitic aoids, 
has been studied by do Visser (this J., 1898, 853) and by 
Carlinfanti and Levi-Malvano (this J., 1909, 1318): 
according to tho latter authors the two acids form an 
addition-compound, C.hH.jOj.CibH^Oj, and this forms 
a continuous serieB of solid solutions with stearic acid 
and three different series of Bolid solutions with palmitic 
acid. In studying the ternary system series bf mixtures 
were prepared in which two of tho components were 
in a constant ratio and tho proportion of the third varied. 
The results are given in tables and curves, including a 
triangular diagram. The eutectic line in the triangular 
diagram passes through a minimum at 49° C. but many 
of the mixtures solidify at considerably lower temperatures 
owing to undercooling.—A. S. 
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Fats ; Natural - from the standpoint of * the phase-rule 

111. The ternary system : tristeann, stearic and palmitic 
acids. R. Kremann and R. Kropsch. Monats. Chem., 
1914, 86, 661—680. (See also this J., 1912, 1040). 

Op the three binary systems mixtures of stearic 
and palmitic acids have been studied by de 
Visser (this J., 1898, 863) and by Lovi-Malvano (this J., 
1909, 1318). In mixtures of tristearin and stearic acid 
the solidifying point falls from that of stearic acid (67-6° C.) 
to an eutectic point (about 64° C., 90% of tristoarin) and 
then rises to the solidifying point of tristearin (66° C.). 
The system tristearin-palmitic acid is more complicated. 
The ourvo rises steeply from the solidifying point of tri- 
stearin, passes through a flat maximum at about 7% of 
palmitic acid, shows an ill-defined eutectic point (63° C.) 
at about 16%, a second very flat maximum, another 
eutoctic point (56° C.) at about 50% of palmitic acid 
and then rises to the solidifying point of palmitic acid. 
Two compounds containing respectively 4 mols. and 1 mol. 
of tristearin to 1 mol. of palmitic acid, are probably formed, 
and the eutoctic point of mixtures of the former and tri- 
stearin practically coincides with tho solidifying point of 
tristearin. An eutectic arrest was never observed with 
mixtures containing from 60 to 100% of palmitic acid and 
it is possible that solid solutions are formed in this portion 
of tho system. In studying the ternary system, series of 
mixtures were examined in which the relative proportions 
of two of the components were kept constant and that of 
the third varied. Tho results are given in a sorios of 
tables and curves, including a triangular curve-diagram. 
In all tho ternary mixtures complete solidification ocourrod 
within tho temporaturo range 6L°—54°C. Tho results 
show that in hardened fats, i.e., fats free from oleic acid 
and olein, the highest melting-points will be obtained with 
mixtures of tristearin and palmitic acid, especially when 
the content of tho latter is small: addition of increasing 
quantities of stearic acid causes a tolerably rapid fall of 
the primary solidifying point.—A. 8. 

Fats; Catalytic hydrogenation of -. E. Bontoux. 

Les Matures Grasses, 1914, 7, 4194—4198. 
Hydrogen for hydrogenating fats must bo free frem 
chlorine, sulphur, arsenic and phosphorus, and as 
free as possible from oxygen and oxides of carbon. 
Electrolysis of alkaline distilled water by various methods 
is used in some of tho larger works (Siemens-Schuckert, 
Ateliers Oerlikon) to obtain very pure hydrogen which 
contains as impurity only 0-2% oxygen. The electric 
power consumed is 6 kilowatt-hours per cb.m, of hydrogen. 
In other works the hydrogen is prepared from water-gas 
or producer-gas. The methods of Linde-Frank-Caro 
and of the Soc. de l’Air Liouide are based on the fractional 
distillation of tho liquefied components of water-gas, the 
hydrogen thus obtained being of 97 to 98% purity, and it is 
brought to 99 to 99*5% by being passed over soda-lime 
at 180° C. In Lane’s method steam is decomposed by 
red-hot iron, and the resulting iron oxide is roduced by tho 
elements of water-gas. The Soc. Lyonnaise du Gaz use 
roasted pyrites, and the Grieshoim Eloktron Co. employ a 
mixture of lime and iron to decompose tho gas. These 
methods yield a gas of 97-5 to 98-5% purity. In countries 
with a petroleum supply the method of Rinoker-Wolter 
(in whicn the hydrocarbons of oil-gas are decomposed at 
a high temperature into carbon and hydrogen) is used. 
An installation for the production of electrolytic hydrogen 
costs about 110,000 franos (about £4,400) for 45 cb.m. 
(1590 cb. ft.) per hour, and about 230,000 fr. (about £9100) 
for 100 cb.m. (3530 cb. ft.). With electric power at 3 
centimes (0-3d.) per kilowatt-hour the gas will cost about 
28 centimes per cb.m, (about 6s. 3$d. per 1000 ob. ft.), 
including labour. An installation for water-gas costs 
rather more than 200,000 francs (about £7900) for 50 cb.m, 
and 300,000 francs (about £11,900) per 100 cb.m, per hour, 
but the gas will cost only 10 to 15 centimes per cb.m. 
(2s. 3d.—3s. 4Jd. per 1000 cb. ft.). A complete plant for 
hydrogenating less than 15 metric tons a aay costs from 
350,000 to 400,000 francs (about £13,900— £15,900), and 
the cost of hardening 100 kilos, of fat ranges from 3 to 8 
franos (Is. 2ML—3s. 2|d. per owt.) according to the process, 
the nature of the initial oil, and whether the hydrogenated 
fat is intended for technical or edible purposes. — C. A. M. 
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Oxycholesterol and its digitonin compound. J. Lifschtit* 
and T. Grethe. Ber., 1914, 47, 1453—1459. * 

Oxycholesterol, or CmH| 4 0|, occurs in animal 

fats in association with cholesterol and may be prepared by 
oxidising cholesterol with benzoyl peroxide and purifying 
the product by treatment with methyl alcohol. It is a 
light yollow amorphous substance which resembles colo¬ 
phony and becomes electrified when rubbed. It softens 
at 100° C. and is completely fluid at 107°—113° C. It is 
soluble in all ordinary solvents and forms a colloidal solu¬ 
tion in water. It gives all the ordinary reactions of chole' 
Bterol, but may bo distinguished therefrom, by treating 
its solution in glacial acetic acid with a few drops of con¬ 
centrated sulphuric acid. Tho rod or bluiBh-violet colour 
thus produoed is changed to bright green on adding ferric 
chloride solution, and on then adding one or two drops of 
chromic acid the liquid becomes colourless. Cholesterol 
does not give this colour reaction. Oxycholesterol is 
precipitated by an alcoholic solution of digitonin, the 
digitonide crystallising in rhombic plateB which melt at 215° 
to 218° 0. it forms a colloidal solution in water, dissolves 
with difficulty in chloroform, and is almost insoluble in 
ether and hydrocarbons.—C. A. M. 

Enzyme action; Studies on -. XXII. Lipase. IV. 

Correlation of synthetic and. hydrolytic activity. H. E. 

Armstrong and H. W. Gosney. Roy. Soc. Proc., 1914, 

B 88, 176—189. 

In a previous communication (this J., 1913, 917) it was 
concluded from experimental results that lipase was 
specially fitted to act on oily glycerides hut not to act 
in aqueous solutions, and that probably interaction takes 
place at and between surfaces separated only by a thin 
film of water at most. Parallel series of experiments 
have now been made on the influence of water and glycerol 
on the synthesis of glycerides from the fatty acids of 
olive oil and glycorol and tho hydrolysis of olive oil. 
Using proportions of fatty acids and glycerol necessary 
for the formation of a triglyceride, equilibrium was 
attainod when about 40% of acid was OQmbined, and 
similar results were obtained for the hydrolysis of olive 
oil in presence of the thooretical minimum quantity of 
water. By addition of water tho Muilibrium was dis¬ 
placed in the direction of greater hydrolysis and the 
rato of change was markedly retarded. Excess of glycerol 
also retarded tho rate of change and displaced the equi¬ 
librium in the opposite direction; for example, with 
equivalent proportions of fatty acids and glycerol 39-2% 
of acid was combined in 50 hours, whilst with 1 mol. excess 
of glycerol, 55-8% of acid was combined. The retardation 
of hydrolysis by wator is ascribed to its direct action in 
preventing effective contact of tho enzyme and oil, but its 
effect in the synthetic experiments, ospociallv the diminu¬ 
tion of tho extent to which synthesis takes place, is 
probably due to withdrawal of glycerol from the system 
through its solution in the water: synthesis was not 
entirely prevented oven by 30 mols. of water to 1 mol. 
of glycerol, but in absence of excoss of water, excess of 
glycorol beyond 2 mols. had but little offect in increasing 
the proportion of fat synthesised. Tho enzyme may be 
rendered inert by “ overdrying,” becoming active again 
oil addition of a very small quantity of water. Enzyme 
which has been used and tnen recovered by washing 
with light petroleum, is usually less active than it was 
originally, the hydrolytic activity—in presence of a 
relatively large excess of water—being more affected than 
the synthetic activity. In one experiment with the 
fatty acids of olive oil and excess of glycerol, the reaction 
product was isolated by adding alcohol, neutralising the 
unchanged acid with caustic Boda, evaporating off the 
alcohol, and extracting the soap solution with ether. 
About 18 grraa. of a pale yellow oil was obtained having 
the saponif. value 183-5 (saponif. value of original olive oil, 
191-7) and acetyl value 78-0. This result and others 
also cited indicate that mono- and di-glyceridea are 
formed. 

Boumot’s statement (this J., 1913, 758) that the lipase 
of Chelidonium majus seeds does not require treatment 
with acid to render it active is confirmed. According to 
Boumot Chelidonium lipase differs from Bicinus lipase 
in being moat active in a neutral medium, but the authors 
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point out that Ricinus lipase, when once liberated from its 
zymogen, is also sensitive to aoid, exhibiting maximum 
activity when the acidity does not exceed that of oleio 
acid. The enzymes from the two souroes gave similar 
results in the synthesis and hydrolysis of triolein, but, 
weight for weight, the Chelidonium lipase was more active 
than Ricinus lipase in effecting the synthesis and hydro¬ 
lysis of isobutyl oleate.—A. S. 

Glycerin in the United States. Oil, Paint and Drug Rcpt., 
Aug. 31,1014. [T.R.] 

The destruction by fire on August 23rd of the large' new 
glycerin refining plant of Wm. F. Jobbins, Inc, at Aurora, 
Ill., and the shutting off of foreign supplies of the crudepro- 
duot have combined to raise prices in all grades. Fully 
1,000,000 lb. of dynamite glycerin wore destroyed in the 
fire, and should the directors decide to rebuild, it will 
take a year to do so. As the United States produces less 
than half of the world’s requirements of glycerin suitable 
for refining into the C.P. grade and as no crude glycerin is 
now obtainable from Europe, a noteworthy shortage of 
supplies is expected for the remainder of this year. There 
are only three U.S. refineries loft, viz., those of the Du 
Pont Powder Company, whioh makes refined dynamito 
glycerin for its own consumption at Repauno, N..T.; 
Marx and Rawolle, with a plant in Brooklyn, and the 
Harshaw, Fuller and Goodwin Company, with a plant in 
Elyria, near Cleveland, Ohio. 

Fats; Changes in the character oj - during cooking. 

Masters and Smith. See XIXa. 


Benzoyl peroxide as an agent for displacing sulphur. Vanino 
and Schinner. See XX. 


Patents. 

Oils from solids; Process for extracting -. 0. Turner, 

Chicago, Ill. U.S. Pat. 1,104,456, July 21, 1914 ; date 
of appl, June 26, 1911. 

The solid material is washed with a volatile solvent 
as it passes through one or more inclined chambers ; 
the liquid is drained off laterally into a separation tank, 
while the rosidue is discharged through a liquid seal into 
a chamber, where the remaining solvent is evaporated, 
escape of vapours through the receiving and discharging 
openings of the ohamber being prevented by directing into 
them a vapour under pressure.—C. A. M. 

Oils; Treatment of -. B. Lach, Vienna. U.S. Pat. 

1,104,906, July 28, 1914; dato of appl., June 5, 1913. 
Oils are purified by treating them with steam after the 
addition of a quantity of formaldehyde sufficient to pre¬ 
cipitate any proteins present. The excess of formaldehyde 
is then removed by means of nasoent hydrogen produoed 
by adding an acid and a metal to the oil.—W. P. S. 

Cottonseed oil; Process of bleaching -. C. Baskerville, 

New York. U.S. Pat. 1,105,743, Aug. 4, 1914; date 
of appl., Jan. 24, 1913. 

Vegetable oils, such as cottonseed oil, containing oolloidal 
colouring matter, are agitated, below 100° C., with an 
inorganic absorbent having the properties of fuller's earth, 
the treatment being earned out in the presenoe of an 
eleetrolyte and under conditions suitable to the coagulation 
of the colouring matter,—W. P. S. 


Oils; Process of refining vegetable and animal -. C. 

Baskerville, New York. U.S. Pat. 1,106,744, Aug. 4, 
1914; date of appl, Feb. 16, 1913. 

Oils and fats containing free acids are agitated with a 
fibrous vegetable material impregnated with a quantity 
of alkali slightly in excess of that required to neutralise 
the acids, and are then filtered.—W. P. S 


Sulphonated stearic products; Production and utilisation 

of -. I. Levinstein, Manchester. Eng. Pat. 16,577, 

July 19, 1913. 

Puke or commercial stearic aoid is melted with a fat 
capable of sulphonation le.g., stearine, wool stearine, 
palm oil), the mixture sulphonated at, say, 35° to 45° C., 
the sulphonated product washed, and the mineral acid 
separated or neutralised. Concurrent sulphonation of 
the stearic aoid is thuB effected. Misoible or emulsifiable 
preparations are obtained by mixing the sulphonated pro¬ 
ducts with oils, waxes or greases.—C. A. M. 

Beeswax; Process of bleaching -. G. F. Jehlicka, 

Williamsville, Mass. U.S. Pat. 1,106,221, Aug. 4, 
1614; date of appl, Oct. 15, 1912. 

Beeswax is melted by the direct action of steam, allowed 
to settle, and tho clear wax transferred to a bath consisting 
of 21 oz. of iron-free sulphuric Bcid and 1 lb. of sodium 
peroxide dissolved in 12 galls, of water, this solution being 
rendered slightly alkaline by the addition of a small 
quantity of sodium silioate; tho bath is heated to 160° F. 
(71° C.) by t he injection of steam, and the wax and solution 
are agitated by blowing in air. The bleaohed wax is trans¬ 
ferred to a vessel containing slightly acidified cold water, 
the latter is heated to boiling for a definite period, and 
the wax is drawn off, and re-melted.—W. P. S. 


Oleic and fatty acids derived from train or fish oils ; Process 
for deodorising -. W. H. Hofmann, Hamburg, Ger¬ 

many. U.S. Pat. 1,106,509, Aug. 11, 1914. Date of 
appl, Sept. 23, 1913. 

See Fr. Pat. 462,763 of 1913; this J., 1914, 324.—T. F. B. 

Emulsion products and process for producing them. L. 
Berend, Assignor to Dr. Kurt Albert Chom. Fabrik, 
Amoncburg on Rhine, Germany. U.S. Pat. 1,107,020, 
Aug. 11, 1913. Date of appl., Feb. 26, 1912. 

See Fr. Pat. 444,739 of 1912; this J„ 1912,1173.—T. F. B. 


Xm.-PAINTS; PIGMENTS; VARNISHES ; 
RESINS. 

Resins, etc., used in embalming in Egypt and Carthage, 
2000—800 B.o. L. Reutter. Chem.-Zeit., 1814, 38, 
276. 

In a specimon examined by tho author were found: mastic, 
resin of Pinus halepensis, storax, asphaltuin, resin of 
cedar, residues of conifers such as Juniperus oxucedrus, 
wine residues, sodium oarbonatc, sulphate and ohloride, 
together with different stones and pearls.—J. B. 

Recovery of volatile solvents used in the manufacture of plastic 
materials [artificial silk, etc.]. Barthdlemy. See V. 

Patents. 

Rosin from resinous wood ; Method of extracting -. 

F. E. Liohtenthaeler, Newton, Mass. U.S. Pat. 
1,104,912, July 28, 1914 ; date of appl, Mar. 17,1913. 
Resinous wood is treated with steam at 250° C., the 
pressure in the vessel being reduoed to about 2 lb. per sq. in. 
(absolute), and the vaporous mixture of rosin and steam 
is led to a condenser.—W. P. S. 

Turpentine-extractor. J. M. Hillard, Gulfjiort, Miss., 
Assignor to M. W. Connor, Columbia, Miss. U.S. Pat. 
1,103,878, July 14, 1914 ; date of appl, Jan. 11, 1913. 
The extractor consists of a retort having, at the upper 
end, a vapour outlet, and at the lower end a 
door for discharging the refuse, and, above the 
door, an arrangement of screens which serve* a* 
a steam-chest from whioh two hollow vertical shaft* 
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an .supplied. The shafts arc provided with eteam- 
disohargo ports at intervals, and with spiral agitator 
blades, and are arranged to rotate in such a way that 



«no im]>arts an upward and the other a downward motion 
to the material in the extractor. The heavier by-produots 
are discharged through an outlet in the door.—K. W. L. 

Heainous condensation products. The British Thomson- j 
Houston Co., Ltd., London. From Gonoral Elootric Co.. 
ISchenoetady. U.8.A. Eng. Pat. 22,421, Oct. 4, 1913. 
Addition to Eng. Pat. 24,254, Oct. 23, 1912 (this J„ 
1914, 92). 

TtEStNocs products of the type described in the previous 
patent (lor. cil.) are obtained by heating a mixture in 
■oqnimolecular proportions of glycerol and phthalic acid or 
Anhydride, adding to the resulting oompound 0-26 mol. j 
proportion of phthalic anhydride and 0-5 mol. proportion 
of oleic acid, and completing the reaction. The resinous 
•compound, which may be hardened by heating it to 
100" C., is suitable for insulating purposes or for varnishes, 
and may be used for impregnating paper, wood, textile 
•fabrics, etc.—C. A. M. 

forking nutltrial; Ar.id-]iroof - M. I„ Chappell, 

Berkoloy, Cal. U.H. Pat. 1,102,473, July 7, 1914 ; date 
of appl., Sept. 9, 1913- 

The packing material contains a condensation product of 
phenol, formaldehyde, an unsaturated fatty acid such as 
oleic acid and a condensing agent consisting of an alkali 
(ammonium) salt of the aoid. A lubricant may be added, 

—E. W. L. 

47 imposition [Truin'] nnd process of manufacturing same. 
J. W. Ayisworth, Assignor to Condensitc Co. of America, 
East Orange, N.J. U.S. Pat. 1,102,630, July 7, 1914 ; 
date of appl.. May 14, 1909. 

A formaldehyde compound, having the formula 
<CH,0) n —where n is less than 4—is heated at a tempera¬ 
ture not exoeeding 350° F. (177° C.) with an anhydrous 
fusible phenol resin, for a length of time sufficient to oause 
complete hardening. The proportions of the two reacting 
bodies are determined by ascertaining the amount of free 
phenol in the phenol resin and calculating the amount at 
formaldehyde oompound necessary for complete .combina¬ 
tion to form a hard infusible resin.— E. W. L.. L.t . 

Plastic composition [for sound records] and method of making 
same. 3. W. Ayisworth, Assignor to Condensite Go. at 
America, Eaat Orange, N.J. U.S. Pat. 1,102,031, 
July 7,1914 i date of appL, Aug. 0,1910; . 

The composition is oompossd qf a filling body, consisting 
of a hard, infusible, final phenol-methylene condensation 


produot (which may contain a plastieising agent), and-, a 
binder, consisting oi a fusible phenol-methylene con¬ 
densation product and a hardening agent, or of a fusible 
phenolic condensation product, hexamethylenetetramine 
and a plastieising agent. The mixture is heated under 
conditions such as will harden the mass, and, in the oase 
of sound records, is cooled before removal from the mould, 

-E. W. L. 


Enamel, lacquer, or varnish composition. J, W. Ayisworth, 
Assignor to Condensite Co. of Amerioa, Glen Ridge, 
N.J. U.H. Pat. 1,102,032, July 7, 1914; date of appl., 
July 22, 1911. 

The enamel or varnish composition consists of an anhy¬ 
drous fusible phenol resin, an anhydrous hardening agent 
containing methylene (e.g., hexamethylenetetramine) and 
free phenol, and a fluid thinner, ali dissolved in aoetylene- 
tetrachloride.—E. W. L. 

Insulating composition. J. W. Ayisworth, Assignor to 
Condemite Co. of America, Glen Ridge, N.J. 11.8. Pat. 
1,102,033, July 7, 1914; date of appl., Jan. 2, 1912. 

An insulating composition, which is slightly flexible when 
cold and has a congoaling or setting point of 240°—320° F. 
(110 ’—100° C.) consists of Manila gum (100), phenylphthal- 
imido (20—70) and castor oil (10—30 ports).—E. W, L. 


Plastic phenolic condensation product and process for making 
same. .1. W. Ayisworth, Assignor to Condensito Co. of 
America, Cion Ridge, N.J. U.S. Pat. 1,102,034, July 7, 
1914 ; date of appl., March 18, 1912. 

An anhydrous composition, infusible, and insoluble in 
aloohol or water, and plastic at high temperatures, is 
formed when a fusible phenol resin, a methylene-containing 
hardening agont, and bonzoio anhydride are heated 
together. Any water evolved combines with the anhy¬ 
dride.—E. W. L. 


Varnish and process of making same. M. F. Coughlin,; 
Stoughton, Mass., Assignor to F. H. Konnard, Newton' 
Center, Maes. U.S. Pat. 1,103,208, July 14, 1914; date 
of appl., Fob. 2, 1914. 

A .solution of kino resin in aloohol of more than 70% 
strength is mixod with a quantity of a solution of sulphite 
pitch in alcohol of less than 70% strength, sufficient to 
produoe a solution in solvent of approximately 70% 
strength.—E. W. L. 

Composition [for varnish ] containing sulphite waste and 
shellac. M. F. Coughlin, Stoughton, Mass., Assignor to. 
F. H. Kennard, Newton Center, Maas. U.S. Pat,, 
1,103,267, July 14, 1914; date of appl., Feb. 2, 1914. - 
The composition consists of an ammoniaoal solution ofc 
shellac together with the solid constituents of wastei 
sulphite liquor.—E. W. L. 

Paint; Process for preparing a weatherproof and nut- 

preventing -. M. Brenneisen. Fr, Pat. 488,588, 

Feb. 18, 1914. Under Int. Coav., Feb. 19, 1918. 

See Eng. Pat. 4118 of 1914; this J., 1914, 652,—T. Ft. B. 


Kauri and other like gums; Process and apparatus for ths 

treatment of -. F. V. Raymond, Mount Eden, New 

Zealand. Eng. Pats, 18,857, .Aug, 19, 1913, and 
12,766, 12,768, 12,769; and 1?,770 of 1914, dates of 
, appl., Aug, 19, 1913. Under Int, Cony,, Septi fc Oct. 5 
and 18, 1912, and Jan. 13 and dune 11,1913. 

See Fr. Pat. 462,125 of 1913; this J„ 1914,208,J-T. F. S. 


Varnishes; Manufacture of—-mo. H> Rosenborg, Port 
Richmond, Staten Island, U.S,A* .Eng,. Bet,.- 2R4QU, 
Sept. 9, 1918. Under Int. Co*v„Nov. 4,1912. 

See U.S, Pat. 1,002,419 of 1913 i thisJ., l#l*,«68.-^.F.3W 
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Elastic plastic masses; Manufacture of -. T. S. 

Wennagel Hamburg, Germany. U.8. Pat. 1,107,003, 
Aug. 11, 1914. Date at appL, June 3, 1912. 

Six Ft. Pat. 448,330 of 1912; thii J., 1913,438.—T. F. B. 


XIV.—INDIA-RUBBEB; GUTTA-PERCHA. 

Caoutchouc solutions; Osmotic properties and physical 

constitution of -. W. A. Caspari. Chem. Soc. Trane., 

1914,106, 2139—2160. (See also thii J., 1913,1041.) 
Dxtkbhination8 of the oemotio pressures of solutioha of 
oaoutehoue in benzene and in light petroleum (b. pt. 80°— 
120° C.). ueing ordinary white poroue earthenware oella, 
the pores of which were blocked with cold-vulcanised 
oaoutehoue, as semi-permeable diaphragms, showed that 
the osmotic rise increased more rapidly than the con¬ 
centration. Solutions which had become less viscous by 
keeping or by boiling gave a much smaller osmotic pres¬ 
sure than freshly-prepared solutions of the same concen¬ 
tration. This is probably because a solution of caoutchouo 
consists of a sol- and a gol-phaso. If the gel-phaso is 
oemotically inaotive the results obtained indicate that as 
the concentration increases, the sol-phssc becomes more 
concentrated than the gel-phase, and as the visoosity of 
a given solution decreases the sol-phase diminished. The 
gel-phase in oontact with the diaphragm (depending on 
ratio of gel-volume to Bol-volume in the liquid) may 
howevor oxort simultaneously a pressure of the same 
character as that which causes oaoutehoue, gelatin, etc., 
to swell when immersed in solvents.—T. C. 

Patents. 

Rubber ; Method of and apparatus for coagulating -. 

F. W. Manaon, London. From T. W. Donaldson, 
Klang, Fed. Malay States. Eng. Pat. 22,302, Dot. 3, 
1913. 

Smoke from the combustion of carbonaceous material is 
passed through the latex in a dosed vessel divided into 
two compartments communicating at the bottom. The 
smoke enters at the top of one compartment and leaves 
the other compartment through an outlet at the top, 
connected with a pump or fan.—C. A. M. 

Rubber latex; Treatment [coagulation] of -. W. G. ten 

Houte de Lange, jun., Amsterdam, Holland. Eng. Pat. 
24,342, Oot. 27,1913. 

Latex enters, from a containing vessel, the top of a smoke 
chamber, and is delivered on to the surface of the 
uppermost of three superimposed rollon, through a 
perforated pipe. The middle roller rotates in the 
opposite direction to the other two, and, by means of 
baffle-plates, smoke from an outside generator is caused 
to pass, through a controlling slide-valve, upwards between 
and around the rollen in a direction opposite to that of 
their rotation. The latex is partially coagulated on the 
top roller; the unooagulated portion flows downwards on 
to the middle roller where a further portion is coagulated; 
and on the third roller the remainder is ooagulated. In 
this way a separation or grading as to quality is effeoted. 
Doors are provided for the removal of the sheet of rubber 
from the rollers ; a vessel below the rollers for the reoeption 
of the serum; and a fan in the upper part of the chamber 
for the removal of smoke before opening the doom. 

—E. W. L. 

Sponge-rubber; Method of making -. J. Huebner, 

Chicago, III U.S. Pat. 1,103,369, July 14, 1914; date 
of appl, Jan. 26, 1913. 

Robbie is mixed successively, at difierent intervals, with 
rain oB, zinc oxide, turpentine, flowers of sulphur and 
ammonium carbonate; the mass is shaped in a mould, 
transferred to a vulcaniaer, and steam admitted at 
intervals at soooeeeiYely higher temperatures, until a 
maximum of 36 lb. pressure is attained. This pressure is 
maintained until the mass is vulosnised.—E. W. L. 


Pontianac; Process of treating -. A. R. Ellison' 

Brookline, Msas. U.8. Pat. 1,104,744, Jnly 21, 1914' 
date of appl, Oct. 13, 1909. 

PoWTiakac is agitated with a mixture of naphtha, acetone 
oil (say, equal parts) and acetone (slightly more than one 
part), and the separated rubber washed with boiling 
water.—C. A. M. 

Rubber substitute ; Process for making a -. C. Lamberty. 

Fr. Pat. 488,409, Fob. 13, 1914. 

See Eng. Pat. 20,261 of 1912; this J., 1913,760.—T. F. B. 

Process of producing isoprene. U.S. Pat. 1,106,290. 
See XX. 


XV.— LEATHER; BONE; HORN; GLUE. 

Proteins [gelatin and fibrin] ; Influence of certain non- 

electrolytes on the smiling of -. M. H. Fisoher and 

A. Sykes. Los Matures Grasses, 1914, 7, 4202—4204. 
Fibrin and gelatin swell more in acid solution than in 
distilled water, but the addition of any salt reduces the 
degree of swelling. With non-eiectrolytes the maximum 
dehydrating effect is attained only at high concentrations, 
but with electrolytes it is reached at relatively low 
concentrations and there is little increase in the 
action for each increase in the ooneentration. Sheets 
of gelatin of equal size and weight were immersed 
in water and in solutions of different non-electrolytes, 
and curves were plotted in whioh the times represented the 
abscissae and tne increases in weight the ordinates. 
Suorose caused greater reduction in the swelling than 
lsevuloae or dextrose, whilst methyl, ethyl, and propyl 
alcohols, propylene-glycol and acetone had a dehydrating 
action similar to that caused by monosaocharides. In the 
case of fibrin the absolute degree of dehydration was less 
than with gelatin. At equal concentrations the effect 
of sugars, and especially sucrose, upon fibrin was greater 
than that of the alcohols.— C. A. M, 

Patents. 

Leather goods / Processes for washing or cleansing -. 

Karplus und Herzbergcr, Berlin. Eng. Pat. 16,932, 
July 10,1913. Under Int. Conv., July 11,1912. 

See Ger. Pat. 267,669 of 1912 ; this J„ 1914,386.—T. F. B. 

Skint and hides; The degreasing of -. S. L. J. Filho). 

Lyons, France. Eng. Pat. 26,369, Nov. 17, 1913. 
Under Int. Conv., Nov. 18, 1912. 

See Fr. Pat. 462,280 of 1912; this J., 1914,326.—T. F. B. 

XVI.— SOILS; FERTILISERS. 

Soils ; Determination of the lime retirements of -. 

H. B. Hutchinson and K. MaoLennan. Chem. News, 
1914. 110, 61—62. 

Fbou 10 to 20 grins, of the soil are treated in a battle with 
300 o.c. of approximately N/50 calcium bicarbonate 
solution, the air in the bottle is displaced by oarbon dioxide, 
and the mixture shaken for 3 hours. The solution is then 
filtered, and 160 o.c. of the filtrate are titrated with N /10- 
acid, using methyl orange as indicator. The difference 
between this titration and the titre of the oalcium 
bicarbonate solution is taken to represent the amount 
of oalcium oarbonate absorbed by the soil The calcium 
bicarbonate solution is prepared by suspending an excesa 
of oalcium oarbonate in water, saturating with oarbon 
dioxide, filtering, and diluting the filtrate with one-third 
of its volume or water.—W. P, S. 





Cl. XVXL—8UQAB8; STARCHES; 00118. 


832 


To). XXXUI., So. ll.] 


Green manuring expemounts, 1912-13. C. M. Hutchinson 
and S. Milligan. Agrio. Beaoaroh Inat., Puss, India. 
Bull No. 40. 1914. 

Fixld trials and laboratory experiments were made with a 
green manure obtained from crops of Crotalaria juncea 
(turn hemp) in Fusa soil. The general result of the field 
trials was that no advantage accrued to the succeeding 
crop from tho previous green manuring. In the labora¬ 
tory experiments the optimum moisture content of the 
soil for nitrifieation was 18%, i.e., with soil three-eighths 
saturated; under this condition 67-8% of the nitrogen 
of the manure was nitrified in 8 weeks. The optimum 
depth for burial varied with the ago of tho plant and also 
with the aeration and moisture of the soil, the more mature 
plant requiring to be buried nearer the surface. The biologi¬ 
cal aotivity of the soil was tested by the amount of carbon 
dioxide formed por day ; the addition of the green manure 
increased the carbon dioxide about 10 times, and the 
addition of a fertiliser, suoh as superphosphate or bone 
meal, to tho green manure, still further increased the 
evolution. Indications were obtained that tho first stages 
of decay of tho green manure were brought about mainly 
by fungi.—J. H. J. 


Fertilisers for grapes; A test of commercial -. U. P. 

Hedrick and Y. K. Gladwin. New York Agrio. Exp. 

Stat., Bull. 881, March, 1914, 201—230. 

Thk treatment consisted in annual applications of nitrogen 
in the form of sodium nitrate, driod blood and oottonseed 
moal, of phosphorus as acid phosphate (superphosphate), 
cf potassium as potassium sulphate, and of lime. Nitro¬ 
genous fertilisers had a marked beneficial effect upon the 
yield and quality of the fruit, leaf and wood growth, whereas 
lime had no effect, and phosphorus and potassium so 
little that the uso was not profitable To restore a failing 
vineyard,- the steps required in the usual order of 
importance, are to secure a good drainage, control 
insects and fungi, improve the tillage and general 
care, apply such fertilisers as may be found lacking, 
nitrogen being probably most frequently the element 
needed.—B. N? 


Calcium cyanamide [nitrolim]; Action of carbon dioxide on 

crude -. C. Manuclli. Annali Chim. Appl., 1914, 

1, 493—494. 

Souk of the difficulties met with in the use of nitrolim 
as a fertiliser have been attributed to the presenoe of free 
lime, and it has been suggested that the latter might be 
converted into carbonate l>y substituting oarbon dioxide 
for nitrogen in the furnace during the oooling of the 
nitrolim. In two experiments in which nitrolim was 
cooled from 800° to 480° C. in i hour and from 800° to 
600° C. in one hour in a current of oarbon dioxide, there 
were, however, losses of 12% and 29% respectively of the 
total nitrogen of the nitrolim.—A. S. 


Patents. 

Soil or rocks impervious ; Process for making -. A. 

Abraham, Litgc, Belgium. Eng. Pat. 4805, Feb. 24, 
1914. Under Int. Conv., Feb. 26, 1913. Addition 
to Eng. Pat. 10,478, May 2,1912 (this J., 1912, 653). 
Watbsi or other inert liquid is introduced into the soil, etc. 
between the two reacting solutions, in order to prevent 
premature interaction.—C. A. M. 


Fertilizers and method of preparing same. F. Hodson, 
Nottingham. Eng. Pat. 13,840, Nov. 20, 1913. 
Linn obtained by burning limestone in a kiln is slaked 
with an exoeas of water, and the lime paste dried in a 
heated chamber with open top, into which steam at 20 lb. 
pressure is blown. The fine powdor Urns obtained may be 
applied direct or in admixture with other fertilisers. 

—-E. W. L. 


Manures. L. D. Wilson, Great Shelford, Cambs. Eng. 

Pats. 19,102, Aug. 22, 1913, and 2167, Jan. 27, 1914. 
Mancebs are prepared in the “ wet ” or “ dry " way from 
limestone and/or one or more of the materials peat, 
plaster of Paris, oil-oake, wood, bone ashes, one or more 
salts of manganese, and sugar or molasses.—W. E. F. P. 

Calcium cyanamide ; Method of and apparatus for granu¬ 
lating -. Eng. Pat. 15,713, July 8, 1813. 

A paste of finely ground caloium cyanamide and water ia 
fed through a hopper containing a stirring device on to 
the surface of a rotating, fluted cylinder, which is heated 
to about 95° C., preferably by means of steam. A soraper 
fitted with teeth, engaging with the grooves of the cylinders, 
removes the material in a form, in which it hardens in 
about half an hour, and the hopper is given a transverse 
movement relatively to the grooves in the oylinder, so aa 
to spread the material evenly over its surfaoe. —O. B. 

Fertilizers; Apparatus for use in the production of 
G. Herrmann, Braunschweig, Germany, and W. J. 
Fraser and Co., Romford, Essex. Eng. Pat. 17,594, 
July 31, 1913. 

A closed, externally-hoated, horieontal, cylindrical vessel 
adapted to rotate about a series of fixed helioal blades by 
means of which the raw material (shoddy, waste leather, 
etc.), under treatment is first disintegrated and then dis¬ 
charged by rotation in successively opposite directions. 
The process is conduetcd under pressure, steam and acid 
being introduced axially into tho reoeptaole.—W. E. F. P. 

Manure; System for producing efficient fermentation of 

-. G. Beocari, Flqrenoe, Italy. Eng. Pat. 2998, 

Feb. 5, 1914. Addition to Eng. Pat. 7496, April 2, 
1912 (this J., 1912, 787). * 

Modifications and alterations in the process (loo. cit.) 
are described. The oondensing tower is provided with 
horuontal tubes connected with chambers forming two 
sides of the tower and filled with water ; tho latter circu¬ 
lates through the tubes. Cold air may be circulated 
through the tubes instead of water. The ammoniaoal 
liquid collecting on the surface of the tubes ia led to a 
concentrating apparatus adjaoent to the tower. Tubes, or 
thermo-Biphons, are placed in the manure pit and serve to 
supply a current of hot air for heating surrounding objects 
(inoubaton, hot-houses, etc.) sinoe the fermenting manure 
frequently attains a tomperature exceeding 65° C. 


Fertiliser and process of making the same. G. H. Benjamin, 
New York. U.S. Pat. 1,105,607, Aug. 4, 1914; date 
of appl., May 23, 1912. 

Lionocxli.close is subjected to the action of a hydro¬ 
lysing acid, and the resulting mixture of lignocollulose and 
caloium sulphate is divided into three parts. One portion 
is burnt so that an ash is obtained free from organio 
matter; a second part is carbonised to obtain amorphous 
carbon, ash and a calcium compound; the third portion is 
mixed with ammonia, nitrates and phosphates and the 
three portions are finally mixed together.—B. N. 

Manure; Process for producing efficient fermentation of 

_. Q. Beccari. First Addition, dated Jan. 28,1914, 

toFr. Pat. 442,220, April 5, 1912. 

Sex Eng. Pat. 2998 of 1914; preceding—T. F. B. 


XVII.—SUGARS; STARCHES; GUMS. 

Sugar production of Argentina in 1913. Board of Trade 
J., Sept. 10,1914. [TB.] 

The quantity of sugar-cane crushed in the Argentine in 
1913 was 3,131,018 metric tons, is compared with 2,121,560 
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metric tone in 1912. ^“5f5iSwd^S?!«S 

,u 276,140 metric tone to. 1 '* 8 ’ foe percentage of 

metric tom in the prevmus *> in » W t0 

■agar to the cane cruehid ta “f the yield was 

3-1 in 1913; m one factory ‘^r , t WM 9 %. Tin* 

11 per cent., and 111 a better climatic conditions, 

improved yield is ftttr J^" t ‘^ ove( i methods of manufacture, 
better cultivation, and mp « operation, whilst four 
Sle Of^hc active 8 mills 27 were in the province of 
Tucuman. 

x ! H B, " r " " ug “ ,T -’ 19 ‘ 4,16, 

359—382. , t cane contains 

At every period o{ ll " h f ) * at ’ r( pUn? the quantity is 
reducing sugore, m t at t he top of the stalk. . 

least at the base and greMest ^ ^ aoft ,*t mrt, | 
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of tfc initial jmeu may be with 0 -8; and with I 
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without sulphitation, dot* 1 FP tation, on the other 
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tion the syrup docs not originated, provided that the 

the thin-juice from which . ; t cannot contain 
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IS (this j., 1914, impossible to find less 

all the molasses f?^®f c ane than enters with the juice 

reducing sugars per 1W | ucoa0 ratio of tho mu** 88 * 

sent to the evaporators. I * 1 " upoIl the quality of 

varies very “^^OTOWrtton between the reducing 

the cane and on the propo 

sugars and the non sugars.-J. V. u- 

• a f tbp - during evapora - 

Sucrose losses; DetermtnaUon / zimmerman n. Intern. 
tion and MW- 
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Report of the Committee on ma Planters 

Utilisation of By„prod“^ 8 "£J“ 1914t 16,378-382. 
Association. 19 ■ * o{ ^ amounting 

In Hawaii there may b8 ‘ 8 "S .mount used for raising 
to 9*5 per 100 of cane over , , evaporators, and 

j steam Sr the engines, juice- quantity might pro- 

1 vacuum pans. It is for\h<T djstillatronof spirit 

I fitably be utdised as toe mr rf which lt was 

| fermented from , a lcohol could bo obtained) ; 

i found that 0-212 lb. of of the spent wash 

■ for the concentration in the d*^. for piper 

! to be subsequently employed a the factory, 

I prcferaUy'using Internal Combustion enginre.-J. t. O- 
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Sugar J., 1914, 1 , ■ sulphates in solution 

Dtmiso manufacture the am ordo j? t0 indicate the 

always remains constant, an endod that the ratio 

sucrose lost by inversion IhitriMh should be employed, 
of sucrose to soluble sp ^ mi)1 j uio8( syrup, and 
Tho true sucrose content . u polarisation; while 
massecuite is deterged by dourn^^ by ascertaining 
the soluble sulphated t he usual manner, ana 

the total aah by sulphating alumina obtained by 

deducting the “opiate solution containing 

precipitation with ted with snlphuno aoid 

ammonia, this weoiptate bmng 1b , n example 

and incinerated I* 0 ** follows • mill juioe, 33 87 j syrup- 
given the ratios were as follws donote that 

I 3.55 ■ and massecuite, 32 7 ■ 0 f IdO, correspond- 

“ere was a ^«t?e"ori^aily present in 

x^^vsstss rrs *“wXcr 

— - - 

products the “"IT »nd toaotion continued for 

Jdded hein^ 0 - 2 — 0 - 8 g™-» agent may also be 

8,51-20 to thXversion, espemaUy 

advantageously much ligb** eoloured 

in the analym* of ean^-^ p o. .... 

solutions being thus obtaiwm. 
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about 115”, « n 5 " ld63 respectively 5 cp. Will- 

of su. gr. 1-210, 1 -O' an “ 101 -) r 22) and remains 
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nearly constant hj* j, pru bahly duo to 

1 rise still higher. The lira ; , r J\ . w holc of the doxtroao 

i the transformation of nearly aqu| , oua solutions has 

into the o-form, which P . j„, accounted for 

! ["lo-l 10 '’- t-on'o'f'a dT- <'r polysaccharide (isomaltnsc. 
l, y the formation of a di and this „ further 

^ ^“fTv i fall in the euprie-reducing power of the 

indioatod by a fall in v ft „'„reciable after only 1— 
solutions, which becom apt the solutions 

hours and amounts to about 1/^ ^ ^ {nming Mld) . 

begin to turn yoBow l * “ be observed in dextrose 

Three evidences of s^theaw may r ^. on ^ ordm y „m. 

solutions of only 1 *_/ 0 c Apidying these facto to 

centrated add (sp. gr- 1 ^ ' n of 1 ), jdfooWonc acid on 
the interpretation of the act , 1 _ 2 o/ solution of 

starch, the t Uth \“to^ arid undergoes complete con- 

potato starch in I uml 8 _ bour8 a t the ordinary tem- 

1 version into dextrose in rr ,tation of the produots is 
perature. After tb 1 " '™'’ j tbe c alculatcd quantity of 
practically ^‘‘“'esame concentration, whilst the value 

doxtrosemseidrftheeame ^ aboul 7% lo w. The 

found for the red“*"8 F acid takes plaoe no more 

hydrolysis of maltose by turning ^ Jormer prooM 8 

rapidly than that of Btaron, « { onTen ,, on 

seems^o be the d?™^rtetxto stages being 
of staroh mto dextrose, too } . taka-diastase 
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(see Davis and Daish, this JU b ’ dr0 [„ iiSiM efiectedby 
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acid, and by thi ‘ *» 191 i- 

difierent stages (see Ferntoc® ““ r(K . blorif acid converts 
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a UrUcomp 1 etolv ,nto dextrree, bu^oniy o a ^ ^ 

as rapidly m the ^ ^ cold but conversion 
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voi. txxtn.i vo. is.] 


Ol. xviii.—fermentation industries. 


w 


equilibrium mixture of a- and p-gluoose. In the nearly 
neutral solutions necessary for enzymic actiona, transform¬ 
ations (1) and (3) proceed rather slowly and the unimole* 
cular character of the main reaction (2) is masked,. When 
hydrolysis is effected by fuming hydrochloric acid, however, 
reaction ( 1 ) is almost instantaneous, the specific rotatory 
power of the maltose rising to 157-4° ; and since the dex¬ 
trose produced remains chiefly in tho a*form (see above), 
reaction (3) is practically eliminated. Under these con¬ 
ditions the author found that the velocity-constant of j 
hydrolysis varied only from 0-0103 to 00106. With 
ordinary concentrated acid, reaction ( 1 ) has more effect, 
since the equilibrium mixture of fia- and aa-maltose 
approaches more nearly to that obtaining in pure aqueous 
solutions, and accordingly the author found variations of 
0-00170 to 0-00186 in the velocity-oonstant. In the case of 
starch the number of intermediate products of hydrolysis 
renders the conditions more complex; working with 
soluble starch and fuming acid the author found velocity- 
constants ranging from 0-0052 to 0 0062 and, with ordinary 
concentrated acid, from 0-00111 to 0-00144.—J. H. L. 

New constituents of the turnip and sugar beet plants and 
their biological detection. Robert. See XIXa. 


Patents. 

Sugar; Process of making superior -. N. B. Bach, 

Modjoherto. Java. U.S. Pat. 1,104,095, July 21, 1914 ; 
date of appl., Aug. 4, 1913. 

For making white sugar, the cane juice is clarified by liming 
and sulphiting, the resulting juice being neutral and the 
quantity of lime less than that required for complete liming. 
The juice is filtered, concentrated, and tho thiok juice limed, 
sulphitod and filtered, the total quantity of lime both 
for thin and thick juices l>eing less than the normal quantity 
required for liming.—J. F. B. 

Sugar ; Device for removing - from centrifugal machines. 

R. Loughor, Papaikou, Hawaii. U.S. Pat. 1,105,444, 
July 28, 1914 ; date of appl.. May 28, 1913. 

A rotary support adjustable vertically and placed between 
a pair of adjoining centrifugals, is fitted with a horizontal 
arm on which an adjustable carriage is mounted. A bar 
adjustable vertically is suspended from the carriage, and 
Itoarn a rotary, dished disc cutter and a guard or shield 
behind and close to the concavo surface of the cutter. 

—L. E. 


A Ifalfa ; Manufacture oj syrup and other products from -. 

M. 0. Rich, Hot Springs, S.l). U.S. Pats, (a) 1,104,135 
and (b) 1,104,136, July 21, 1914; date of appl., Nov. 28, 
1911. 

(b) Alfalfa, cut before it becomes fibrous and woodv, is 
partially cured in tho field, then subjected to artificial 
heat to prevent bleaching, and ground, (a) The product 
is boiled with water, the infusion strained and boiled with 
glucose and a “ saccharine syrup.”—J. F. B. 

Starch or starch-containing materials ; Manufacture of -. 

W. and S. L. Elboroe, Peterborough, Northants, and 
A. V. Board, Liverpool. Eng. Pat. 16,997, Jujy 24,1013. 
Starch, e.g.> cassava flour (280 lb.), is mixed with water 
(15 galls.) and passed through a J-inch sieve, Bpread 
on trays to a aepth of about 2 ins., and placed in 
a steafn-jaoketed bakers’ oven. Tho oven is heated to 
about 215° C. until practically all the starch granules are 
ruptured, the soluble starch being thus liberated. The 
temperature is then lowered to Say 175° C. and the material 
partially dried for about an hour in a current of air, 
being raked at intervals of 10—15 mins. * drying may be 
completed by prolonging this treatment or bV transferring 
the material to a steam-heated floor on whieh it is turned 
over periodically. Tho pure soluble starA thus obtained 
is suitable for use m fermentation industries and for food 
products.—L. E. 


Betaine from molasses or other residues of beet sugar month 

fncture; Process for extracting -. Aot.-Ges. f. Anilin- 

fabr. Fr. Pat, 468,360, Feb. 12, 1914. Under lot. 
Conv., May 7 and Oct. 10, 1913. 

See Eng. Pats. 2813 and 2923 of 1914 ; this J., 1914, 658, 
767.— T. F. B. 


XVIII.—FERMENTATION INDUSTRIES. 

Fermentation of some sugars by means of Aspergillus 
glaucus, and some notes on alcoholic fermentation. F. 
Traetta-Mosoa. Annali Chinj. Appl., 1914, 1, 477— 492. 
Aspergillus glaucus was isolated from soil which had been 
treated with stable manure by cultivation on nutrient 
solutions containing sucrose, dextrose, or l»vulose. It 
slowly fermented solutions of these sugars with production 
of alcohol and carbon dioxide. After prolonged action 
the solutions of dextrose and Irovulose became opfioally 
inactive; the rotatory power of the sucrose solution 
diminished, then changed its sign, and the laevo-rotatiott 
first increased and then remained approximately constant. 
From the solutions, after fermentation, tho author isolated 
a white cryBtallino substance of m. pt. 154° 0. by extraction 
with ethyl acetate. This had the composition, CgHjO* 
and its properties indicated that it was a 7 -laotone of the 

I formula, CH a .C(OH): OCR : C(OH).CO. It was fer- 
i men ted by beer veast with formation of alcohol and 
carbon dioxide and is regarded as an intermediate product' 
of alcoholic fermentation, for whioh the following schema 
is suggested :— 

CH 3 OH.r(OIl)j.(tiHOH) a .CH,OH -*■ CHj.C(OH):C.OH:C(OH).CO 

(Lwvulose hydrate) (compound Isolated by author) 


t’jH^OH-f CO.CH : 0(OH).CO -* OOOH.CH:0(OH).COOH -*► 
(hydroxymalelc acid anhydride) (hydroxymalelc acid) 

CO a +CH s .CO.COOH CO,4-OHj,.CHO -+ C a H # OH. 

(pyruvic acid) (acetaldehyde) 

—A. 8 . 


Alcohol supply ; Industrial - as bearing on the drift of 

chemical manufactures to Germany. T. Bolas. J. Roy. 

80 c. Arte, 1914, 62, 863—864. 

An unsatisfactory alcohol supply is prejudicial both to 
chemical industry and to laboratory research. In 1856 
the use of methylated spirit was permitted in this country, 
And for some years after, this spirit, of fairly good quality, 
appears to have been available for research and manu¬ 
facturing purposes. The author recommends, as a first 
practical step, that the salo of methylated absolute aloohol 
in small quantities should at onoe be authorised by an 
Order in Council; abuse could be prevented by licensing 
only one vendor in each laree town and requiring the 
purchaser to give a written order or otherwise disclose his 
identity.—L. E. 

[Note by Publication Committee.—Ordinary methylated spirit 
contains 0-4% of a light petroleum spirit and 10% of wood spirit. 
Industrial methylated Bplrit contains 6% of wood spirit and no 
petroleum spirit. Authority to receive and use such spirit is 
readily obtainable on application to the Commissioners of Customs 
and Excise and permission to use pure spirit specially denatured 
to suit particular Industrie* la also granted when the ordinary or 
Industrial methylated spirit la unsuitable.] 


Methyl alcohol in spirituous liquors; Detection of—. 

R. Vivario. J. Pham. Chim., 10U, 10,148-U7. 

Tbs alcoholic liquid is treated with anhydrous sodium 
carbonate and distilled. 30 grme. of the distillate (aioo- 
■ holic strength of 80%) are then boiled in a reflux apparatus 
for 7 hrs. with 18 gnns. of potassium hydroxide and I grm. 
of hydroxylamtoe hydrochloride. The liquid is freely 
diluted with water, made distinctly acid with sulphuric 
1 acid and distilled to a current of steam. When methyl 
alcohol or substances which yield it on boiling with 
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alkali are present, hydrocyanic acid is found in the dis¬ 
tillate. Furfural should be first removed by treatment 
with m-phenylenediamine hydrochloride or aniline phos¬ 
phate. 5% of methyl alcohol in ethyl alcohol can be 
readily detected.—F. Shdn. 


Action of cold concentrated hydrochloric acid on starch and j 
maltose . Velocity of hydrolysis of starch and maltose by I 
cold concentrated and fuming hydrochloric acid. Daish. 
See XVII. 


Patents. 

Malting drums ; Apparatus for producing and controlling 

moistened air in -. L. Topf, Erfurt, Germany. 

U.S. Pat. 1,104,717, July 21,1914; date of appl., Jan. 12, 
1912. 

Air is fed through the upper end of a pipe terminating 
near the bottom of a vertical air chamber; water is Bprayed 
from nozzles in the pipe to moisten and cool the descending 
air. The upper portion of the air chamber communicatos | 
with a horizontal chamber containing a spiral baffle and 
having a portion of its walls perforated, this perforated 
portion being surrounded by a casing. The surplus 
moisture passes through the perforations and thon from tho 
casing, through a pipe, back to the vertical chamber, while 
the moistened air passes into tho drum.—J. F. B. , 


Metal vessels, beer casks, etc. ; Process and apparatus for 

treating the interior of -. Wickiilor-Kupj»or Brauerei 

Act. -Gob., Elborfeld, Germany. Eng. Pat. 591, Jan. 8, 
1914. Under Int. Conv., Feb. 19, 1913. , 

Lacquer is applied over tho internal coating of tin in the 
barrel and dried by exposing the cask for several weeks. 
The burning-in of the dried lacquer is effected by blowing 
hot compressed air through the bung-hole while the latter 
is inverted, the cask being closely surrounded by a casing 
in order to retain the hoat outside it. Tho temperature 
of the compressed air must bo sufficient to molt the 
layer of tin inside the barrel and cause it to combine with 
the lacquer, say 250° C., and a thermometer placed betweon 
tho casing ana tho oxterior of the cask should indicate 
about 120°C. Gases and looso particles of lacquer are 
driven out by the air through the inverted bung-hole. 

-J. F. B. 


Fermentation ; Process of alcoholic -. It. do Fazi, 

Rome. Eng. Pat. 1335, Jan. 17, 1914. 

The saccharine liquid is fermented with yoast previously 
acclimatised to ultra-violet rays, and is continuously 
exposed to ultra-violet rays during fermentation. A 
quantity of collulose (e.g., small pieces of filter paper), 
equal to 0-5— 2°/ 0 of the sugar, is added to the liquid, 
and, being earned up by tho carbon dioxide, forms a 
protecting cover on the liquid.—L. E. 


Ferment ; Process of making a -. P. Altcnfeld, New 

York. U.S. Pat. 3,105,601, Aug. 4, 1914: date of 
appl., Feb. 11, 1913. 

Malt is mixed with gelatinised rye flour, and corn-(maize-) 
flakes and sufficient water are added to make a dough 
which is allowed to ferment at a low temperature for from 
12 to 18 hours.—W. P. S. 


Distillation. A. Woolnor, jun., Peoria, 111. U.S. Pat. 

3,104,948, July 28,1914; date of appl., Nov. 3,1910. 
Fermented mash is heated for a long time, with stirring, 
to develop the flavour, and then distilled. The slop u 
concentrated, the vapour therefrom, which is practically 
free from substanoes liable to injure the flavour of the 
mash, serving to effect the distillation. The vapour 
produoed in distillation may be utilised to preheat the 
mash.—L. E. 


Malt extract; Process for removing the bitter taste from -. 

E. Cantor. Fr. Pat. 468,937, Feb. 25, 1914. Under 
Int. Conv., March 6,1913. 

Ski Eng. Pat. 5025 of 1914; this J., 1914,659.—T. F. B. 

Distillery wash; Method of treating -. G. Meunier, 

Raab, Assignor to A. and E. Lederer, Vienna. U.S. 
Pat. 1,107,175, Aug. 11, 1914. Date of appl., May 17, 
1911. 

See Fr. Pat. 417,950 of 1910; this J., 1911, 44.—T. F. B. 

Manufacture of starch or starch-containing materials. 
Eng. Pat. 16,997. See XVII. 


Manufacture of food preparations or extracts [from yeast and 
blood]. Eng. Pat. 541. See XIXa. 


XIXa.—FOODS. 

Wheat ; Proximate analysis of -. N. A. Barbieri. 

Comptes rend., 1914, 159, 431—434. 

Twenty kilos, of whoat ( Triticum turgidum) wore subjected 
to the successive action of various neutral solvents. Tho 
whole grains were washed with distilled wator, macerated 
! for 15 hours with chloroform water, thon digested with 
j water at 50°—60° C. until the grains wore soft but not 
broken, and finally boiled with water for an hour and 
sifted to separate tho husks and embryos from tho meal. 

! The solid tractions were treated with alcohol and tho 
j various washings and extracts worked up. From the 
aqueous liquids 2 grins. of a yellow colouring mattor, 
“ b'eine," wore obtained by extraction with chloroform. 
This is regarded as a transformation product of chlorophyll. 
It is insoluble in water, but soluble in benzene, carbon 
bisulphido and petroleum ether; it does not givo the 
biuret or the acrolein reaction. By dialysis of tho aqueous 
extracts potassium sulphate and monopotassium phosphato 
were obtained, but no chlorides nor any monocalcium 
phosphate. Extraction of tho husks, ombryos and moal 
with ether, yieldod 225 grms. of oil, of which 211 grms. 
were insoluble in aloohol and acetone and free from 
| phosphorus, sulphur and nitrogen, whilst 8 grms. (con- 
| taining 0-221 grin. P) were soluble in alcohol and aoetono 
and contained traces of “ b'.iine ,” pahnitin, oleopalmitin 
J and phosphates. Tho ash produced by incineration of tho 
j husks, embryos and moal consisted mainly of calcium 
| sulphate and tricalcium phosphate, and was free from 
carbonates. From the faot that the whole of tho phos¬ 
phorus of an ether extract of wheat is in a form solublo 
in acetone, whereas locithin is insoluble, it is concluded 
that the latter substanoo is not present in wheat.—J. H. L. 

Wheat bran ; The organic phosphoric acid compound of -. 

It. J. Anderson. J. Biol. Chom., 1914, 18, 441—446. 

(See also thisJ., 1914,371.) 

The organic phosphorus compound present in wheat bran 
may be separated into two portions by treatment with 
barium hydroxide. The soluble portion yields a precipitate 
with lead acetate, and by repeated precipitation witn this 
reagent, combined with intervening separation of the 
lead as sulphide from the compound, a solution ib obtained 
which may be oonoentrated under reduced pressure to a 
thick colourless syrup. This immediately crystallises 
to a white solid mass when scratched with a glass rod. 
The substance may be re-orystallised from dilute aloohol, 
when large oolourless crystals of inositol-monophos- 
phorio acid, C,H„P0 9 , are obtained. All the salts of 
this aoid, with the exception of the lead salt, are soluble in 
cold water. The alkaline-earth salts are not precipitated 
by ammonia, the aoid differing in this respect from 
other known organic phosphoric acids as well as from 
ordinary phosphorio aoid. Inoeitol-monophosphoric acid 
has no sharp m. pt.; when heated slowly it softens at 
200° and decomposes at 201°—202° C. Heated rapidly, 
it softens at 188® and decomposes at 190° C.—W. P. S. 
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JPkotfhonu ; Biochemical significance of -. H. Kincaid. 

Bnt. Assoc., Australia, 1914. Pharm. J., 1914, 98. 
360. 

Australian soils are deficient in phosphorus, and native 
,-grasses, the wood of trees, and wheat have a lower phos¬ 
phorus content than those grown in Europe. Acclimatised 
European grasses contain more phosphorus than do the 
native grasses but less than the same kind of grasses 
grown in Europo.—W. P. 8. 

Milk ; The deposit obtained by centrifuging -. H. 8. H. 

Wardlaw. Brit. Assoc., Australia, 1914. Pharm. J., 
1914, 93, 360. 

The white deposit obtained when milk is contrifuged 
•varies somewhat in composition but consists approxi¬ 
mately of mineral matters (chiefly calcium phosphate), 8 ; 
lactose, 19; casoinogon, 67; other proteins, etc., 1(5%. 
The first portion of the substance deposited oonRists of 
cellular material, the remainder of minute globules less 
than 0*001 mm. diamoter. About 60% of the deposit is 
•soluble in a volume of water equal to that of the milk 
from which it was obtained. The mineral content of the 
deposit at first increases and then decreases as the centri¬ 
fuging is continued.—W. 1*. S. 

F ats ; Changes in the character of - , during Hit process 

of cooking. H. Masters and H. L. Smith. Analyst, 1914, 
39, 347—350. 

Butter-fat and cottonseed oil, when cooked with 
flour under normal conditions for making pastry, suffered 
flight changes Bimilar in character to those which occur in 
■the “ blowing ” of oils. Except when the pastry was very 
thin, or ovor-cooked, the ordinary analytical oonstantB of 
the fat were not appreciably affected.—W. E. F. P. 

'Ossein ; The. nutritive value of - and its use as a food. 

E. Maurin. Comptes rend., 1914, 159, 460—452. 
Ossein, the protein Bubstanoo obtained from bones after 
the removal of mineral matters by treatment with hydro¬ 
chloric acid, contains from 16 to 18% of nitrogen and about 
4% of calcium phosphate and carbonate. It may be 
prepared in tho form of a stable powder and forms a 
valuable food material.—W. P. 8. 

.Bengal beans , a new fodder. H. S. Shrewsbury. Bull. 

Dept. Agrio., Trinidad and Tobago, 1914,13,194—195. 

A sample of Bengal beans, Stizolobium aterrimum, con¬ 
tained : water, 12*0; fat, 3*5; proteins, 29*8; orude 
fibre, 6*2; carbohydrates, 44*3 ; ash, 4*2%. The beans 
irom a closely related plant, S. niveum y possess toxic 
properties and cause vomiting and purging, but no evidence 
was found of injurious glucosidcs, Baponins, alkaloids, 
vegetable ptomaines or toxalbumins in the Bengal boans. 
Foeding experiments with the boans did not produoe any 
Abnormal symptoms in animals.—W. P. 8. 

Turnip and sugar-beet plants , etc. ; New constituents of the 

- arul their biological detection. E. R. Robert. Z. 

Ver. dout. Zuckerind., 1914, 381—396. 

The following method servos for tho detection of oertein 
toxic Bubstanoes sometimes present in cattle fodder, e.g., 
xicin (a constituent of castor seeds) and saponin :—Fresh 
venous blood from a rabbit or guinea-pig is stirred with a 
wooden rod for several minutes to separate tho fibrin, and 
then strained through unsized gauze. The suspension 
of corpuscles thus obtained (or the pulpy mass which 
separates when tho liquid is left to stand or centrifuged) 
is diluted 50—100-fold with isotonic (0*9%) salt solution, 
and 5 c.c. of the diluted suspension are placed in each 
of a series of 7 test-tubes. Five o.c. of the salt solution are 
then placed in the first and last tubes of the series, and 
increasing quantities of a solution (in 0*9% salt solution) 
of the toxic substanoe are placed in the intermediate tubes 
in succession, the oontenta of these tubes being made up to 
10 c.o. with salt solution; each tube is gently shaken and 
left for half an hour. The contents of the first and last 
tubes then exhibit a uniform, opaque, red colour, and on 
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filtration, yield an opaque red liquid without any deposit on 
tne filter. The contents of the intermediate tubes may 
exhibit either agglutination or hemolysis of the blood 
corpuscles. If agglutination occurs, the coagulated 
particles may bo separated by filtration, a colourless 
nitrate being obtained. This agglutination is effected 
bv a number of non-toxic plant substances known as 
phasins (oooumng in beans, pear, lentils, vetch, earth-nuts, 
thorn apples, etc.) and by two strongly toxio Bubstanoes, 
ncm and abrin (the latter occurring in wild liquorice). 
Haemolysis is effected by numerous substances, and of 
those which occur in higher plants, the saponins are the 
most important. Whilst some saponins are toxio, others 
aro found in various edible plants and must be regarded as 
valuable from the dietetic standpoint; thus the sugar 
ixwt and turnip each contain a neutral and an acid saponin, 
and the mangold -wurzei and spinach also contain saponins. 
It is not therefore justifiable to prohibit indiscriminately 
tho use of saponins for imparting head-retaining power to 
aerated bevoragos.—L. E. 


Patents. 

Butter and Bit like ; Apparatus for luting [determining water• 

a>ntr,nt of] - by weighing. P. Altmann, Berlin. 

Eng. Pat. 10,681, July 21, 1913. Under lnt. Conv., 
July 20, 1912. 

A definite weight of the buttor is placod in a oup attaohed 
to one arm of a small soalo j the oup and its contents are 
then heated until all tho wator has boon removed, and 
the cup iB repiacod on the soalo ; a pointer attaohed to tho 
other arm of the scale indioatos, on a graduated quadrant, 
the loss of weight, i.e., tho percentage of water presont. 
(Reference is directed to Eng. Pate. 4019 of 1877 and 11,452 
of 1889.)—W. P. S. 

Milk; Preservation of desiccated -. T. Boborg, N. 

Testrup, and Teohno-Chomioal Laboratories Ltd., 
London. Eng. Pat. 17,077, July 25,1913. 

Milk powder, prepared by spraying partially concentrated 
milk into air hosted to 120° G, is fillod into tins, tho 
residual air in the tins being oxpeiled hy means of a ourrent 
of carbon dioxido. Tho tins are then sealed.—W. P. S. 


Meat; Process of preserving -. R. R, Cobb, 

Texarkana, Ark. Eng. Pat. 21,112, Sept. 18, 1913. 
Under lnt. Conv,, Sept. 20, 1912. 

Stetts of moat are immersed in a hot solution prepared by 
heating saturated sodium chloride solution to 200° F. 
(93° C.) and adding, for every 100 lb. of meat to be treated, 
8 lb. of sodium chloride, 4 lb. of sugar, and 4 ox. each of 
potassium nitrate, ground black pepper, and borax. 
After the meal has been placed in the solution, the latter is 
boiled for 10 mins., the strips of meat being then transferred 
to a reoeptaolc togethor with a quantity of the hot solution 
sufficient to cover them.—W. P. S. 


Pood preparations or extracts; Manufacture of - [from 

yeast and blood], E. Krause, Steglits, Germany. Eng. 
Pat. 541, Jan. 8,1914. Under lnt. Conv., Feb. 12,1913. 
A mixture of yeast, salt, and blood is submitted to peptio 
digestion, then boiled, filtered, and the filtrate oonoentrated 
to a suitable consistence.—W. P. 8. 


Lactic food products ; Composition for producing -. 

W. J. Mellersh-Jackson, London. From C. D. A. 

Hanson, Copenhagen. Eng. Pat. 1159, Jan. 15, 1914. 
One part by weight of dried milk is mixed with 1 part of 
a compound prepared by incorporating 10 gnus, of rennet 
powder and 57 grins, of calcium hypo phosphite with 32 lb. 
of powdered sugar; solutions of flavouring Bubstanoes and 
a binding material may be added before the addition of 
the sugar. A firm curd is produoed within a few minutes 
when 3'5 ox. of this mixture is treated with 1 pint of water 
at 100° F. (38° C.i. The proportion of rennet employed 
may be varied.—W.P. S. 
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Soy-milk produet and process of making the tame. 3. 

Monahan and C. J. Pope, Oshkosh, Wis. V.&. Pat. 

1,104,376, July 21, 1914; date of appl., July 28,1913. 
Soy* bean* are emulsified with the addition of sodinm 
bicarbonate and coconut oil, the emulsion is separated 
from the aolid portion, heated, filtered, the filtrate is mixed 
with malt extract and evaporated to dryness under reduced 
pressure—W. P. S. 


Flour ; Dry-shortening -. A. W. Estabrook and H. E. 

Weaver, Kansas City, Mo., Assignors to The Laraboe 
Flour Mills Co., Hutchinson, Kans. U.S. Pat 1,105,638, 
Aug. 4,1914; date of appl., Aug. 4,1913. 

Flour is mixed with powdered stearic acid and gas- 
producing materials.—W. P. S. 


Seed-grain ; Treatment of -. H. E. Fry, Dorchester, 

Assignor to Cl. E. Do Wolf, Ixmdnn. U.S. Pat. 1,106,039, 
Aug. 4, 1914 ; date of appl., Oct. 10, 1913. 

Thb grain is immersed in a solution containing nitric acid 
and a current of electricity is passed through the Bame. 

—W. P. S. 


Manufacture of starch nr starch-containing materials. 
Eng. Pat. 16,997. See XVII. 


XIXb.—WATER PURIFICATION; SANITATION. 

Water supplies ; Purification of public - . C. H. R. 

Fuller. Applied Science (Toronto), 1914, 9, 61 —73. 
Sedimentation. —Quiescent subsidence in a reservoir for a 
suitable time iB largely used as a preliminary to subsequent 
treatment. At Cincinnati it was observed that in a reser¬ 
voir of 160 million gallons oapaoity, a subsidence of 10 hrs. 
removed 48% of the 8UB|»ndod matter, a subs denoe of 
one day 62%, two days 88%, 3 days 72%, and 4 days 76%. 
In some eases coagulants are added to the water entering 
the resorvoir, in which ease the reservoir is worked on the 
continuous flow system. The moBt widely used ooagulent 
is aluminium sulphate, the quantity required degiending 
on the amount and oharacter of the suspended matter. 
In Saskatoon whore the suspended mattor variod from 
130 to 400 parts per million, 0-28—1-52 grains of aluminium 
sulphate wore added per gallon. Another ooagulant is a 
mixture of ferrous sulphate and milk of lime, whioh gives 
good results when tho alkalinity of the water is low. 

Filtration.— ■ The effluent from the sedimentation reser¬ 
voir is filtered through sand, either by the slow or rapid 
system. At Toronto, a modern alow sand filtration plant 
has been crooted recently, in which the rate of filtration 
is 6 million gallons per acre per day. The twelve filters 
are oovered in, and are each 0-8 acre in area. Tho filtering 
material consists of a bottom layor of 7 in. of gravel, 
1—2 in*, diameter, a second layer 2-6 ins. deep, of |- to 
1-inoh gravel, and a top layer of 2-5 ins. of sand of J-ineh 
diameter. In mechanical or rapid sand filters, the rate of 
filtration is over 100 million gallons per aero per day, and 
the filters may be either open or closed. The water is 
always treated with a ooagulant previously, and the 
deposit on the surfaoc of the sand is removed by reversing 
the flow of water, the cleaning process talcing a few minutes 
only. The reduction in the number of bacteria is 99%. 
The total o«A of the rapid filter operation is about 10 
dollars per million gallons. 

SteriltetHoH.-e-Vu most general reagent used is bleaching 
powder in quantity sufficient to give 0-25—0-6 part of 
availaMa chlorine per million. To remove the taste which 
is usually imparted to the watery either 1-2 lb. of sodium 
sulphite or 0-5 4b. of sodium thiosulphate is added for eaeb 
powd of bleaching powder. Care must be taken not to 
addaithsr of these until at least 10 mins, after the addition 
of the bleaching powder, to allow time for sterilisation. 
Another sterilising agent used in < Europe is ultra-violet 


light. For this process the water must always be rendered 
clear by filtration end may then be passed at a rate of 
130,000 gallons per d y through the rays from a ono 
h.p.-lamp. The best lamp is called the pistol lamp and 
is U-shaped, the two limbs boing very close together and 
enveloped by a two-inoh quarts tube. A current of 
500 volts and 3 umpires ia usod. The lamp is situated in a 
channel and the water is passed through in such a way as 
to keep it undor the influence of the light as long as possible. 

—J.H. J. 


Nitrites [in water, etc.]; Fresenius' method, for deter » 

mining small quantities of -, and its sensitiveness 

compared with the m-phenylenediamine reaction. E. A, 
Letts and F. W. Rea. Analyst, 1914, 39, 350—352. 
(Sec also this J., 1914, 570.) 

Is using the lineiodido-starch method of Frcsonius 
[ Quant. Anal.,” vol. ii., 7th od. (English)], better results 
were obtained with 4 e.c. of the reagent and 2 e.c. of dilute 
sulphiirio acid (l : 5 by vol.) per 50 c.e. of water than by 
following the original instructions; and the blue colour 
was found to develop more rapidly in bright, than in dull, 
light. The results of comparative tests indicated that this 
method is 10—20 times as sensitive as the m-phenylene- 
diamine process.—W. E. F. P. 


Patents. 

Filtering material for purifying and softening water : Pro¬ 
cess of preparing —. Deutsche Filter Compagnio (Jos. 
m. b. H. Ft. Pat. 467,687, Jan. 24, 1914. Under Int. 
Conv., Jan. 29, 1913. 

Vitreous rocks are ground, levigated, anil the lighter 
portion, which possesses base-exchanging properties, is 
extracted with hydrochloric acid, to remove soluble 
impurities, washed, and impregnated with sodium chloride 
solution, whereby the bases present are partly replaced by 
sodium. When it is desired to uso the resulting material 
for the removal of iron and manganese from water, it may 
also bo treated successively with a manganous salt and a 
permanganate.—W. P. S. 


Sewage disposal. N. Tostrup, London, T. Rigby and 

O. W. Andrew, Dumfries, and Wetoarbonising Ltd.. 

London. Eng. Pat. 16,800, July 22, 1013. 

Moderately dry sewage shidgo is subjected to distilla¬ 
tion in the presenoe of steam of gradually increasing 
temperature. In the first stage, ammonia is recovered 
from the sludge ; in tho Beooiid, the steam is superheated 
to 260°—300° C. in order to remove greases from the 
sludge; the residual sludge is then heated to about 
800° (’. to produoe gas. The amount of air admitted to- 
the still is regulated and tho different tones in the still, 
are separated by water-cooled valves. (See also Ena. 
Pat. 3247 of 1911; this J„ 1912, 001.)—W. P. S. 


Sewage, or any other liquid; Process of and apparatus for 

purifying -. L. Linden, Brussels. Eng. Pat. 1266. 

Jan. 16, 1914. 

The sewage is introduced into a tank through a poniea# 
pipe reaching nearly to the bottom. Along the bottom 
of the tank, which inclines upwards towards tee outlet end, 
are a number, of wells or pockets separated by partition* 
provided with perforations. The second well is divided 
into two compartments by a partition extending from 
above the water-level nearly to the bottom. Tho sus¬ 
pended matter* in tho sewage settle in the wells and are 
withdrawn therefrom when necessary. Movable band* 
of fabric may be fitted over the perforated partition* and, 
when the sewage has been treated previously with lime, 
osrbon dioxide is introduced into the sediment oolleoting 
in the first well so as to form calcium carbonate and thus 
produce a more compaot bed of material through which 
the fresh sewage has to pass. Means are provided for 
cleansing and sterilising the band* of fabric.—'W. P. 8. 
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Liquids such as waste unter ; Apparatus for separating 

solid matter, more particularly -fibrous matter, from -. 

B. Hofer, Munioh, Germany. Eng. Pat. 6793, Maroh 17, i 
1914. Under Int. Conv., March 17, 1913. I 

The effluent, snoh as that from a paper factory, is con- 
ducted through a pipe into a funnel-shaped vessel mounted 
within a tank having a conical bottom. The tank is 
filled previously with water. As the liquid rises slowly | 
in the funnel, the fibrous material collects into lumps ; 
or lavers which pass over tho upper edge of the funnel j 
and iall to tho bottom of the tank; the clear liquid ; 
leaves the upper part of the tank and a screw-oonveyor ; 
removes the fibrous material collecting at tho bottom 
of the apparatus.—W. P. S. 

Refuse destructor and other furyuiccs; Apparatus for j 

charging -. H. N. Lcask, Liscard, Cheshire. Eng. j 

Pat. 17,449, July 30, 1913. 

A packing of flexible material, such as asbestos, wire- 
gaute, or load, is fitted round tho door of the container 
from whioh tho refuse is discharged into the furnace, 
in order that dust shall not escape while the container 
is being filled with refuse.—W. P. S. 

Clothing , furs, skins, etc. ; Process for protecting - j 

against moths, beetles and. insects, or for killing domestic j 
and agricultural pests. Aot.-Ges. fiir Anilin-Fabrikation, I 
Berlin. Eng. Pat. 10,370, April 27, 1914. Under lnt. ; 
Conv., Sept. 10, 1913. I 

Besides p-dichlorobcnzene, specified in Eng. Pat. 19,688 j 
of 1912 (this J., 1912, 1026), the other isomeric dichloro- ! 
benzenes may be usod, also mono-, tri- and tetrachloro- I 
benzenes or a mixture bucIi as is obtained in the course of j 
tho manufacture of chlorobenzenes, also chloro-derivatives 
«f a homologuo of benzene.—J. F. B. 

Clothes, furs, skins, and other articles ; Process for protecting 

- from attacks by moths or other insects. Act.-Ges. 

f. Anilinfabr. First Addition, dated Jan. 30, 1914, to 
Ft. Pat. 442,719, April 18, 1912. Under lnt. Conv., 
Kept. 10, 1913. 1 

See Kng. Pat. 10,379 of 1914 ; preceding.—T. V. H. 1 
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Exportation of cocaine and cinchona bark from the. Nether¬ 
lands. Board of Trade J„ Sept. 10, 1914. [T.K.] 

The prohibition of the exportation of cocaine and of 
cinchona bark and products made therefrom under the 
decree of August 7 is temporarily repealed. 

Coca alkaloids. A. W. K. do Jong. Chem. and Drug 
1914, 86, 280. 

Is view of serious attempts to manufacture ooca alkaloids 
in Java, two methods of extraction are suggested. (1) 
An exoess of alkali is added to tho coca leaves them¬ 
selves or to an extract of the same made with dilute aoid, 
when the alkaloids can he extracted with chloroform 
or amyl aloohol. (2) Tho leaves are extracted with a 
dilate aoid, as is done in Peru, exoess of alkali added 
to the extract, and the alkaloids extracted with i 
chloroform or amyl alcohol.—F. SttBJJ. 

. 

[Scopolamine hydrobromide], C„H, l N0„HBr,3H,0 ; 
Criticism of the V.S.P. as to the naming of the compound j 

- , and the prescribed tests for the tame- A. G. Du Mer. | 

Amer. J. Pharm., 1614, 88, 839—348. 

Ruotically all the scopolamine hydrobromide or the 
so-balled hyoscine hydrobromide used in the United 
States is at'present supplied by. Germany.. & is aug- ] 


gested that in the U.S. Pharmaoopceia the former should 
ho the official title, that the melting points of the ohloro- 
aurates of eithe-r I- or t-scopolamino should be omitted 
and that only 1-soopolamine hydrobromido with a definite 
specific rotatory power should be recognised.—F. Shdn. 


m-Nicoline. E. Maass and K. Zablinski. Ber., 1914, 47, 
1164—1173. 

Benzoyl-(((.-nicotine crystallised from other in fine 
colourless highly refractive needles, m.pt. 82° C. The 
base readily formed condensation products, suoh as 
phonyl-m-nieotinyluroa, 0,,H, B N,O, which orystallised 
from aloohol and melted at 108“ 0., and phenyl-m-niootinyl- 
thiourea, C,,H„N,8, m.pt. 137° C. after crystallisation 
from aloohol. Mononitroso-m-nieotine, C 1( »H lt N.O, 
formed colourless silky needles, m.pt. 118“ 0. When the 
base was heated to 250“—260“ C. with red phosphorus 
and hydriodio aoid, dihydro-m-niootine, C, 0 H„N„ and 
d-butylpyridino were produoed and were separated by 
fractional distillation. The former boiled at 260°— 
262° (!. and formed a stable oolourless oil, fairly easily 
solublo in water. It yielded a platinum double salt 
melting at 197“ C., and when reduced by means of aloohul 
and sodium yielded ootohydro-m-niootine, C I0 H,,N„ 
b.pt. 257“—260° C. jS-Bntylpyridino, 0,H,,N, a colour¬ 
less oil insoluble in water, boiled at 206°—208° C. The 
hydrochloride melted at 126° C, and tho platinum double 
salt at 187“—188“ C. d-Butylpiperidine, C»H,,N, was 
formed by reduction with sodium and alcohol. It was a 
colourless oil boiling at 198“—197“ C. and gave a hydro¬ 
chloride, m.pt. 102° ('., and a piorute, m.pt. 124“ C. 

—F. Shdn. 


p-Onoscopinc ; Synthesis of -. Synthetical experi¬ 

ments in the group of the isoquinoline alkaloids. Part IV. 
E. Hoiki and K, Robinson. Chem. Soc. Trans., 1914, 
106, 2086—2104. 

N itrom eco nine and cotamine oondense readily in 
boiling alcoholic solution to form nitro-p-gnoscopino, 
CjjHjjOjNj, which crystallises from trichloroethylene in 
canary-yellow prisms, m.pt. 191“ C. It forms a hydro¬ 
chloride, m.pt. 142“—143° C., which yields nitromeoonine 
and cotaminium chloride when the aqueous solution is 
boiled. p-Gnoscopine, 0,.,H „0 7 N, can be obtained by 
eliminating the NO, group bv successive conversion into 
•NH,, ’NH NH,, 'H or into NH f , 1, H. It is an optically 
inactive base, crystallising from methyl alcohol in odour¬ 
less rectangular prisms, m.pt. 180° C., and isomerio but 
not identical with gnoscopine. It behaves as a lactone 
and can be readily converted into nornaroeine and narceine. 
On oxidation, cotamine and opianic acid are produoed. 
The conclusion is drawn that the Bubstanee is a stereo- 
isomoride of narcotine and gnosoopine. It is suggested 
that the name a-gnoscopine be reserved for the oompound 
previously known as gnoscopine or r-narootine, m.pt. 
229° C. /i-Gnoscopinc is partially converted into 
a-gnoscopine by prolonged heating of tho aqueous alcoholic 
solution to 100° C.—F. SHDN. 

Papaveraldine. methosulphate : Oxidation of -. F. A. 

Mason and W. H. Perkin, jun. Chem. Soc. Trans., 
1914, 105, 2013—2024. 

Equal weights of papaveraldine and methyl sulphate 
were intimately mixed, heated on the water-bath, ana the 
resulting methosulphate crystallised from methyl alcohol. 
It had the composition, C B) H 19 O l N,(CH 1 ),SO < ,CH i OH, 
and framed lemon yellow minute crystals readily 
soluble in water. Potassium hydroxide added to the 
aqueous solution produced an orange precipitate soluble 
in exoess of the alkali. When the latter solution was 
boiled veratric aoid and a derivative of 6.7-dimethoxy-N- 
methyliooauinoline were produced. A solution ’ of tho 
methosulpnatc in dilute potassium hydroxide solution 
was readily oxidised by permanganate, the temperature 
being kept below 30° 0.: after filtering veratrio acid waa 
precipitated from the solution by adding exoess of hydro- 
ohlorio aoid, end three other substanoes were also isobded, 
vis., 3.4-dimsthoxy-6-fflethyloarbamylphenylglyoxyUo add. 
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m. pt. 107° C. after crystallising from water, 
^-hemipmmethyUmMo, C u H„0 4 N, small needle*, m. pt. 
66 —267° C., alao formed by the oxidation of the 

HWIAnitln aeiJ . _ J O *T J:_ll __ n . I > • i 
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preceding aoid, and 6.7-dimethoxy-2-methylisooarbostyril, 
V”!; 4 ®} ” » hydrochloride, C 11 H„0,H,HC1. m. pt. 
led —186 C. Dimcthoxywoquinoline methosulphate, 
tt Pf* 202°—203° 0., when oxidised by permanganate in 
alkaline solution yielded the above glyoxylic aoid, m. nt 
107° 0.—F. Shdn. 1 

Sinigrin ; Constitution of -. Mustard-oil glucosides 

W Sohneider and F. Wrode, Bor., 1914, *7,2226—2229. 
By the action of potassium mothoxido on sinigrin in 
methyl alcohol solution, thioglucose, C,H n O s .SH, was 
produced and was isolated in the form of its silver- 
compound. Thioglucose is also forraod by the action 
of ammonia gas on a solution of sinigrin in methyl aloohol. 
Its formation shows that in sinigrin the sugar residue is 
attached direotly to the sulphur atom as in Gadamer’s 

formula, C,H J .N:CX0.80 I .()K)S.C,H 11 0 s . From the 
product of the action of potassium mothoxide on sinigrin 
there was also isolated another compound as fine colourless 
needles, m. pt. 192° C. (unoorr.). This compound, 
termed vurotinigrin, is dextro-rotatory ([ali°=149*2° 
in water), yields a triaoctyl-derivativo and is much more 
stable than sinigrin, and the formula;— 

C H ,N: c / S - <Jf ~°-1 

\O.CH.CHOH.OH,CHOH.CH,OH, is assigned 
to it.—A. S. 


Ethyl galactoside-p: Best conditions for the preparation 

°f -■ K. Bourquelot and G. Mougnc. J. Pharm. 

Chun., 1914, 10, 167—163. 

A mixture of 100 grms. of galactose, 16 grms. of emulsin 
and 2 litres of 80% alcohol is kept at 38°—40° C. for about 
a month, when tho optical rotation changes from +1° 16' 
to +48'. The mixture is filtered, ovaporated to dryness 
under reduced pressure and the residue dissolved in 
1200 e.o. of distilled water. Tho solution is allowed to 
ferment at tho ordinary temperature for 10 days after 
the addition of 15 grms. of dextrose and 30 grms. oi washed 
and pressed bottom-fermentation yoast. The optical 
rotation changes from +5° 30' to —30'. Tho whole is 
filtered, boiled with a littlo chalk and charcoal, again 
filtered and evaporated under reduced pressure. The 
residue is extracted with hot absolute alcohol and tho 
ethyl galactosido-/3 purified by reorystallising from tho 
same solvent, using animal charcoal. It forms fine 
odourless needles, m. pt. 161°—162° V. and with r<iln= 
—7-21°.—F. Shdn. 

Anemotiin. Y. Asahina. Bor., 1914, 47, 914—916. 
The fresh root* of tho Japanese weed. Ranunculus 
japonicus, were distilled in a current of Btcam and tho 
distillate extracted with ether, when about 012% of an oil 
was obtained. On standing tho oil deposited crystals 
of anenionin, 0 l0 lIaO 4 , which were crystallised from 
alcohol and melted at 167°—168° C. Upon further 
heating the substance solidified at 180° C. and decomposed 
towards 300° ^ Reduction by means of hydrogen in the 

prosonoe of platinum black led to the formation of totra- 
hydroanemonin. After crystallising from hot water this 
formed tablet-shaped crystals which melted at 166° 0. 
and remained liquid up to about 300° C., when decomposition 
took place.— F. Shdn. 

Andrographis paniculata ,- Constituents of -. K. 

Bhaduri. Amer. J. Pharm., 1914, 86, 349—364. 

The bitter Andrographis paniculata (Nees)is a common 
Indian plant. Extraction with light petroleum withdrew 
an essential oil and a small quantity of a crystalline 
u anoe ’ ra ‘ Chloroform removed’ chloro¬ 

phyll and a minute amount of an amorphous white 
jiufj 0 ®’ • ^*e aleoholio extract was 

distilled with steam, when the aqueous portion of the 
residue deposited yellow crystals of a bitter substanee. 

. ““ composition, C rt H M 0* melted at 206°, 
«id yielded an uoetyl oompound, m. pt 95° C., and a 


dibromo-derivative. The hot aqueous extraot of the solid 
residue left after steam distillation deposited a white 
amorphous substanoe with a very bitter taste, whioh is 
8Wed Italmeghin, C 19 H, t O,. It melted at 186° C. and 
after treatment with acid yielded Italmeghic acid, Oj.HjjOj. 

—F. Shdn. 


Fenugreek teede. Wunschendorff. J. Pharm. Chim., 
1914, 10, 162—157. 

Fresh seeds taken from growing fenugreek plant* have 
a sweetish taste and no disagreeable odour. On drying 
the odour and bitter taste rapidly develop, only to 
disappear again when the seeds are allowed to germinate. 
Seeds whioh have beon boiled with alcohol remain inodorous 
and insipid on keeping, owing to the destruction of the 
diastatic agents.— F. Shdn. 

Oil of Ocymum pilosum, Roxb. K. Bhaduri. J. Amur 
Cliem. Soo., 1914, 86, 1772—1773. 

All parts of the plant oontain oil, tho green seeds being 
richer than the leaves; the dried seeds yield no oil on 
distillation. A jelly produced by soaking the seeds in 
water is used medicinally by tho natives in India. A 
small quantity of the oil was obtained in tho laboratory 
by steam distillation. It is a mobile yellow liquid having 
an odour olosely resembling that of lemongrass oil: 
sp. gr. 0-8872 at 25-5° C., refractive index 1-4843 at 
24-5° C., optical rotation at 24-6’’ C., —3-7° in a 100 mm. 
tube. It distils mainly at 205°—230° C., and contains 
citral, citronellal, cineol, limoneno, and a very small 
quantity of thymol, but no methylohavicol. Tho per¬ 
centage of aldehydes, as determined by shaking with a 
solution of sodium sulphite and bioarbonato, was 75% 
by vol., of which 41% was citrai and 34% citronellal. 

—A. S. 

Cadier f Juniperus oxycedrus]; Essential oil from the 

wood of- —. Hucrre. J. Pharm. Chim., 1914. 10. 

164—105. ’ 

The wood of Juniperus oxycedrus yields 3-0 to 1-6% of 
essential oil, which makes a good substitute for oil of 
cede in dermatology. It has a sp. gr. of 0-925, and 
■d=- 31-42°. Distillation takes placo botwoen 330° and 
360° C., and tho oil does not solidify at —15° C. It is 
slightly soluble in water, dissolves readily in most organic 
solvents, and will take up considerable quantities of 
menthol, salol, iodoform, sulphur, etc.—F. Shdn. 

Phosphates of 2.3-iistearin. R. R. Rerabaw and R. R. 

Stevens. J. Amer. Chem. Soc., 1914,36, 1770—1772. 

The work of Griin and Kado (Ber., 1912, 46, 3358) on 
the preparation of the primary o-phosphate of 2.3-disteann 
by the aotion of phosphoric anhydride on distearin is 
confirmed. In attempting to simplify tho prooesg of 
preparation the sodium salt, of a pyrophosphate, probably 

C„H„.CO.O.CH t .CH.O.PO (ONak 

I >0, 

CH,.O.PO(ONa) / 

was obtained. A mixture of 2-6 grms. of distearin and 
1-3 grms. of phosphorus pentoxide was heated for 1 hour 
at 100° C., with constant stirring, the product was powd¬ 
ered, and introduced, with stirring, into a saturated 
solution of sodium bicarbonate. The brownish preoipitote 
was filtered off, washed with water, and frcod from stearin 
and distoarin by extraction with acetone. One-fourth of • 
the residue was soluble in boiling benzene: the insoluble 
portion was boiled with water (with liberation of stoario 
acid) and it* concentrated aqueous solution precipitated 
with aoetono. The oombinod soluble products were 
purified by dissolving in benzene, precipitating with 
aoetone, and reorystafiising from petroleum ether. The 

pure sodium salt formed priamatio plates, m. pt. 167°_ 

168° C. (unoorr.). The silver, barium, and caloium salts 
were also prepared. The authors found that the phosphate* 
of distearin tend to hydrolyse with formation of nroduota 
poorer in fatty aoid, and not the reverse as stated by Griin 
and Blade (Joe. eit.),—A. 8. 
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Chromoform. K. H. Schmitz. Apoth.-Zeit., 19U, 29. 
*85—466. 

Chbokoform is an orange-rod crystalline powder formed 
by the combination of diohromic acid and hexamethylene¬ 
tetramine, and has the composition (C.HnN.CH.l.Cr.O,. 
It is only slightly soluble in aloohol and oold water, but 
easily in hot water. Warming the aqueous solution or 
treatment with aoids or alkalis causes the liberation of 
formaldehyde.—F. Shdn. 


Chloral and paraldehyde' Manufacture of - 
and Drug., 1914, 86,336. 


Chem. 


A cubbent of ohlorine is passed through 120 to 150 lb. of 
absolute alcohol in a glass carboy for 12 to 14 days. The 
temperature rises to 60°—70° C. and the product finally 
acquires a density of 41° B. (sp. gr. 1-397). The oarboy is 
surrounded by oold water which » gently heated as soon 
as the ohlorine coases to bo absorbed. The crude product 
is heated with an equal weight of sulphurio acid in a 
leaden vessel. When all the hydroohloric acid has passed 
off, the product iB distilled, the chloral passing over 
between 95° and 100° C. After redistillation this is 
converted into chloral hydrate by adding 12-25% of 
water. The product can be orystallised from chloroform. 
Aldehyde is obtained from tho first runnings in aloohol 
stills, the best yields coming from alcohol manufactured 
from potatoes or sugar-beet. Polymerisation to par¬ 
aldehyde is effected by tho addition of a few drops of 
concentrated sulphuric acid, and purifying tho crystalline 
mass that separates.— F. Shdn. 

Acetanilide i Determination of -. A. Mirkin. Amer. 

J. Pharm., 1914, 86, 354—350. 

One grin, of acotanilido is boiled with dilute sulphurio 
aoid (1 : 5) for 4 hrs., and carefully neutralised with sodium 
bicarbonate whon oold. Hydrochloric acid is then added 
in tho proportion of 6 mols. to 1 mol. of aniline and the 
wholo cooled to —10° C. Standard sodium nitrite solution 
is run in, with constant shaking, till a drop of the mixture 
taken out after a few minutes’ stirring turns starch-iodide 
paper blue.— F. Shdn. 

Benzoic acid ; The catalytic decomposition of -, P. 

Sabatier and A. Mailhe. Clomptos rend., 1914. 159! 

217—220. ' 

' r . U ’Ly>cP? U ” 1 of benzoic aoid wore not appreciably affeoted 
at 550 C. by passing ovor cerium, zirconium, or barium 
oxidos, or tho blue oxide of molybdenum or of tungsten, but 
were decomposed readily by coppor or cadmium, titanium, 
or zino oxides, and slowly by thorium or chromium oxides 
or alumina (prepared at low temperature), yielding benzene 
and carbon dioxide. Lithium carbonate, calcium car¬ 
bonate, or manganous oxide also gave benzene and carbon 
dioxide, but, in addition, benzophenone and a littlo 
anthraqumone, whilst reduced nickel or nickel oxide 
effeoted dehydrogenation, with production of carbon and 
abundant evolution of carbon dioxide, hydrogen, and 
methane Roduoed iron resembled both nickel and copper 
in its action, giving carbon, hydrogen, gaseous hydro- 
carbons, benzene, and diphenyl, and iron oxides (boing 
reduced) behaved like the metal, exeept that somo 
phenol (a traoe only, with ferrous oxide) was formed. 

—F. Soon. 

Betuoyl peroxide as an agent for displacing sulphur. L. 

Vanino and A, Schinner. Ber., 1914, 47, 699—703. 
Benzoyd peroxide, which is used under the name of 

lucidol as a bleaohing agent for oils and fats, will 
remove sulphur from sulphurised ketones and similar 
thiooarbonyl oompounds. Whon an alooholio solution of 
tholi” 4 * 11 with benzoyl peroxide practically tho 

whole of tho sulphur (up to 97-9%) is separated, but at 
rngner temperatures part of the sulphur is dissolved by 
no aloohol. In the reaction oyanamide is formed aa a 
product and dicyandiamide as a secondary 
produot of the decomposition. Diphenylthiourea can be 
aesulphunsod in the same way, but attempts to remove 
the sulphur from mustard oil were unsncosnful. In 


similar experiments with hydrogen peroxide no removal 
of sulphur from thiourea was effected at the ordinary tem¬ 
perature, but an addition oompound, CS(NH,)„H,0„ 
wae obtained. This orystallised in transparent prisms 
(m. pt. 128°—13(y*C.), which were readily soluble in 
water, but were insoluble in aloohol, other, aootone, 
chloroform and carbon bisulphide.—C. A. M. 

Aminoguanidint and diaminoguanidine; Preparation of 
J >eUi “ ari A. Gaiter. Gas. chim. ital, 

1914} 44, II., 72—77. 

By the following simple method, a nearly theoretical yield 
of ammoguanidine, NH.OfNH^NH.NH,, in the form of 
its bicarbonate, can be obtained from commercial calcium 
oyanamide and hydrazine sulphate. 100 grins, of caloium 
oyanamide of recent manufacture are ground with 250 c.o. 
of water and then, with agitation, 19 c.c. of sulphuric aoid 
of 65-5° B. (sp. gr. 1-83), diluted with 200 c.o. of water, 
and 60 grms. of powdered hydrazine sulphate are added. 
The pasty mass is left for 1 hour with occasional agitation, 
filtered with the aid of tho pump, and the residue washed 
with 250 o.c. of water. Tho solution, containing mainly 
froo oyanamide and neutral hydrazine sulphate, is con¬ 
centrated to 200 c.c. on tho water-bath, any free aoid 
present or developed being neutralised with calcium 
oyanamide. After filtering from small quantities of 
oalcium sulphate, iron oxide, etc., tho solution is heated 
for 7 hours on tho wator-bath, the volume being kept 
constant at 200 c.o. When tho oyanamide is completely 
decomposed, as shown by a tost with ammoniaoal silver 
nitrate, the solution is cooled, a cold solution of 48 grms. 
of potassium bicarbonate in 200 o.c. of water is added, and 
the precipitated aminoguanidine bioarbonato is filtered off 
and washed. 54 grms. are obtained from 100 grms. of 
caloium cyanamide of recent manufacture. Other salts 
may be prepared from tho bicarbonate by double decom¬ 
position. 

Diaminoguanidine, NH:C(NH.NH,)„ is best obtained 
by tho interaction of cyanogen bromide and hydrazine 
hydrate, the reaction being carried out under othor. A 
solution of 42-5 grms. of cyanogen bromido in 100 o.o. of 
ethor is added gradually, with agitation, to 40 grms. of 
pure hydrazine hydrate below a layer of 100 c.o. of ether, 
tho containing vessel being cooled with water. Whon 
the reaction is complete, tho mixture is stirred until the 
smell of cyanogen bromide disappears, the ether is de¬ 
canted off, and tho residual crystalline magma is dissolved 
in 200 c.o. of hot alcohol, from which most of the diamino- 
guanidine hydrobromide separates on cooling, a further 
quantity being obtained by evaporating the mother liquor 
to dryness, dissolving the residue in a small quantity of 
hot aloohol, and cooling; about 52 grms. are obtained 
altogether. The hydrobromido oryBtallisos in two different 
forms, viz., small opaque orystals, and long transparent 
needles whioh change into tho other form; it molts at 
262°—263“ C. with decomposition.—A. 8. 

Triaminoguanidine. G. Pellizzari and A. Gaiter. Gaz. 

chim. ital., 1914, 44, II., 73—85. 

Salts of triaminoguanidine, NH.NiCfNH.NH.),. are 
readily obtained by the interaction of salts of guanidine, 
ammo- or diamino-guanidino with 3,2, or 1 mol. of hydr¬ 
azine^ hydrate respeotivoiy ; salts of guanidine or amino- 
guanidine are preferably used. A conoontrated aqueous 
solution of the reacting substance* may be heated for 2—5 
hours in an open vessel on the water-bath and the residue 
crystallised from water, or an alcoholio solution may be 
heated under a reflux condenser, when the triamino- 
guanidino salt separates in the solid condition as it is 
formed. The nitrate, hydrobromide, hydboobloride, and 
thiooyanatc have been prepared.—A. a 

Acrolein; Preparation of -. E. J. Witaemann. J. 

Amer. Chem. Boo., 1914, 86 , 1766—1770. 

Worn, and Myio’s method (this J., 1912, 794) is used 
but with a muoh simpler apparatus. 100 grms. of dehy¬ 
drated magnesium sulphate in pieces of } in. size, and 
freed from dust and fine partioles, are introduced into a 3- 
litre round-bottom Kavalier flask connected with a short 


042 Ol. XX.—ORGANIC PRODUCTS j MEDICINAL SUBSTANCES j ESSENTIAL OILS. [Sept. SO, 1014. 


condenser, which delivers through on Adapter into the 
first receiver containing 100—125 grins, of ooramon salt. 
The exit tube from the receiver is constricted at the lower 
end and has a hole in the side about 2*5 cm. above; it is 
connected with a second condenser which delivers into the 
receiver for the crude acrolein. 200 grins, of glycerol are 
introduced into the flask containing the magnesium 
sulphate and the flask is heated, gently at first, by a ring 
burner. The first receiver, in which most of the water is 
retained, iH immersed in boiling water and that for the 
acrolein in ice-water. When acrolein beginB to pass over 
into the second receiver, glycerol is slowly dropped into 
the generating flask as fast as that present is decomposed. 
With three sets of apparatus in operation simultaneously, 
COO grans, of acrolein can be obtained in 5 hours. When a 
flask breaks during distillation the odour is mostly that of 
hot sugar tar and does not cause great inconvenience. An 
avorage yield of 48% of crude acrolein is obtained. This 
usually begins to polymerise at once, but if tho small 
quantity of water always present be not removed, the 
polymerisation does not proceed far. The pure acrolein 
(h. pt. 52°—54° 0.) obtained by redrstillation polymerises 
quite rapidly; it should be dehydrated with calcium 
chloride and used immediately ;• calcium chloride which 
ib alkaline in aqueous solution causes very rapid poly¬ 
merisation. The generating flask can usually be quickly 
cleaned with warm water; small quantities of non-acid 
tar can be easily removed with chromio acid mixture.—A.S. 

Vleminckz's solution [Liquor raids sulphuratae] ; Prepara¬ 
tion and analysis of -. J. L. Mayer. Arner. J. 

Pharm., 1914, 88, 355—358. 

A mixture of 165 grms. of freshly slaked lime and 250 grins, 
of sublimed sulphur is added slowly to 1750 c.c. of boiling 
water in a flask. The whole is boiled till the weight is 
reduced to 1000 grms., strained, allowed to settle in a 
stoppered bottle, and the clear brown liquid decanted 
and stored in bottles filled to the stopper. Solutions 
prepared in this way contained 29-1 to 29 -6 grms. of total 
Bulphur in 100 c.c., as determined by adding excess of 
sodium or potassium hydroxide, warming with hydrogen 
peroxide, acidifying with hydrochloric acid, and precipita¬ 
ting w f ith barium chloride.—b\ Shi>n. 

Syrup of iron iodide ; Value of preservatives in -. 

‘ 0. M. Beringer. Arner. J. Phorm., 1914,86,358—359. 
When syrup of iron yidide is made carefully and with tho 
proper amount of sugar, no preservative is needed. Hypo- 
phosphorous aoid as a preservative bos a reducing action 
which is not possessed by organic acids such aR citric and 
tartaric acids. Jt acts on the sugar in strong solutions 
and causes darkening, which could be obviated by substi¬ 
tuting glycerin for a portion of the sugar.—F. Shdn. 

Arsen teal compounds combined with silver and antimony 
salts for the treatment of trypavosomatic diseases. J. 
Danvsz. Comptcs rend., 1914, 159, 452—455. 

The sulphate of arscnobenzene-silver bromide (pro¬ 
duct 882 ; boo this J., 1914, 275) combines with a 
certain quantity of antimony, yielding the sulphate of di- 
hydroxyaiaminoarHenobenzene-silvcr-antimonyl bromide, 
[C lt Hi t 0 .N f A 8 1 J 2 AgBrSb 0 (H i S 04 ) t . This substance 
(product 102 / ) is about twice as efficient as arBonobenzene- 
silver bromide and is particularly active in the cose of T. 
gambiense. Experiments on mice showed that tho ratio 
of the maximum dose tolerated to the curative dose is 
as 80 :1. The curative dose appears to be about 0-01 grm. 
per kilo, of body weight.—W. P. 8. 

Mercuric acetate and aniline ; New compound of -. L. 

Vccchiotti. Oaz. chim. ital., 1914, 44, 11., 34 — 38. 
Pesct and others (Gaz. chim. ital., 1892,22, II.. 608) by the 
interaction of merourio acetate and aniline, obtained a com¬ 
pound which was shown later by Pcsci (Gaz. ohim. ital., 
1890, 28, 1., 394) and by Dimroth (Bor., 1902, 85, 2032 ; 
Z. anorg. Chem., 88, 311) to have the constitution 
C # H 4 (NH l ).HgC i H,O t [NH 1 ,: HgC,H,O t -l : 41. The 
author has now obtained, by the interaction of 1 mol. of 
aniline and 2 rack of mercuric acetate in aqueous 


solution, a white crystalline oompound of the formula, 
CeH^NHjKHgCgH/) J t [1 : 2 :4]. It is soluble in glaoial 
acetic acid and in ammonia, with which it oombines, 
slightly soluble in boiling water, and insoluble in alcohol. 
On treatment with caustic potash it yields tho correspond¬ 
ing mercuric hydroxide compound, C fl H u (NH ,)(HgOH)„ 
which is slightly soluble in boiling water and insoluble in 
alcohoL The constitution of the mercurio acetate oom¬ 
pound was proved by converting it into its acetyl-derivative 
(compare PeBci, Chem.-Zeit., 1899, 23, Nr. 7) and decom¬ 
posing this with bromine, 1.2.4.-dibromoaeetanilido, 
m. pt. 146° C., being obtained.—A. S. 

Iodine; Biochemistry of -. Distribution of iodine in 

plant and animal tissues. A. T. Cameron. J. Biol. 
Chem., 1914, 18, 335—380. 

An exhaustive examination of numerous vegetable and 
animal tissues showed that iodine is an invariable consti¬ 
tuent of all marine algse, the quantity exceeding 0-001% j 
distinct variation in the iodine-content is found in the 
same species growing under identical conditions. Differ¬ 
ence in iodine-content of the environment explains the 
difference in the quantities of iodine present in fresh-water 
plants and vegetables and in marine alga*. Iodine is 
present in appreciable quantity in certain tissues of all 
marine species ; in the higher species there is more differen¬ 
tiation (and probably less total iodine in the whole 
organism) until, in the vertebrates, thyroid tissue alone 
is of consequence. Also in the case of mammalian tissue 
the thyroid gland alone is of importance in the storage 
of iodine ; non-thyroid tissue contains less than 0-001% 

1 of iodine. Variations due to differences in diet are 
i observable in the case of the thyroid gland ; the minimum 
quantity present is about 0-01% whilst the maximum 
may reach 1*16%.—W. P. 8. 

Lanthanum and thorium salts ; Bactericidal and antitoxic 

action of - on the cholera vibrio. A. Frouin and D. 

BoudBky. Comptes rend., 1914, 159, 410—413. 

I The sulphates of lanthunum and thorium had no injurious 
! action on the human subject. Small amounts of the salts 
in solution destroyed the toxicity of cultures of cholera 
bacilli and had a beneficial action in cases of experimental 
cholera produced in animals.—F. 8hdn. 

Iodine from murine algce.; Industrial extraction of -. 

Laurent. Bee VII. 

Patents. 

Alkali salts of diaminodihydroxj/arsenobenzcne in combination 

with copper and silver ; Manufacture of -. 0. Imray, 

London. From Farbwerke vorm. Mcister, Lucius, und 
Briining, Hoechst a/Main, Germany. Eng. Pat. 1247. 
Jan. 16, 1914. 

A solution of 3.3'-diamino-4.4 , -dihydroxyarBenobenzone 
is mixed with small quantities of sdvor or copper salts, 
sodium hydroxide is added, and the compound formed is 
separated by precipitation or by evaporating the solution. 
It is of great value for the treatment of sleeping sickness. 

—W. P. S. 

Carbon tetrachloride package. W. L. Harrison, Branford, 
Conn. U.S. Pat. 1,106,144, Aug. 4, 1914; date of 
appl., Sept. 18, 1913. 

Carbon tetrachloride is contained in a cylindrical vessel 
into which compressed air is also introduced; the tetra¬ 
chloride is separated from the air by a “follower,” to 
which packing containing glycerin is applied to protect the 
tetrachloride from the action of the air.—T. F. B. 

i 

laoprene ; Process of producing -. R. B. Earle and 

L. P. Kyriakides, Assignors to Hood Rubber Co., 
Boston. U.S. Pat. 1,106,290, Aug. 4, 1914; date of 
appl., Nov. 11, 1911. 

Tn vapour* of methylisopropyllcetone are passed over a 
dehydrating catalyst, such as aluminium silicate, heated 
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to 400°—600° C., under reduoed prceaure, and the ieoprene 
formed is separated from the otner products.—T. F. B. 

fi-3A-Dihydroxyphcnyl-a-aminopropionic acid ; Process for 

preparing -. F. Hoffmann-La Roche und Co. 

Gcr. Pat. 275,443, Sept. 7, 1913. 

The seeds or hulls of Vicia faba are extraoted for a short 
time with aqueous sulphurous acid ; the extract contains 
the 0 - 3 . 4 -dihydroxyphonyl-rt-aminopropionic acid, whioh 
can be isolated by conversion into its insoluble lead com¬ 
pound and decomposing this with sulphuric acid. The 
ree acid is sparingly soluble in cold water and more easily 
in hot water ; it melts at 280° C. with decomposition and 
its rotatory powor [a]o— —18-91. When it is heated 
carbon dioxide is eliminated and the corresponding dihy- 
■droxyphenylethylamino is produced.—T. F. B. 

Haters of 2-alkyl- or 2-arylquinolinecarboxylic acids or their 

derivatives ; Process for preparing -. Chem. Fabr. 

aiif Actien, vorm. K. Schering. Ger. Pat. 275,963, 
Oct. 9, 1912. 

A SOLUBLE salt of a 2-alkyl- or 2-arylquinolinecarboxylic 
acid or derivative thereof, whether substituted in the 
benzene or in the pyridine ring, is osterified by treating 
with an alkyl halide in proBence of water at a high tompera- 
lure.—T. F. B. 

Hexamethylenetetramine di-iodide ; Process for preparing 

-. ‘ M. Rix. Ger. Pat. 275,974, June 11, 1913. 

An antiseptio compound of hexamethylenetetramine with 
iodine is obtained by the action of an aqueous solution of 
the base on a solution of iodine in an organic solvent which 
as immiscible with water, e.g., benzene or carbon tetra¬ 
chloride. Antiseptic gauze may bo prepared by impreg¬ 
nating the fabric with hexamethylenetetramine solution 
and then immersing it in the iodine solution.—T. F. B. 


to the present patent, by bringing the dry pigment paper 
upon the dry support and subsequently moistening the 
paper; the air between the paper and the support must 
he removed before or immediately after moistening, and 
the pigment paper must be prevented from changing its 
position on the support during moistening, e.g. t by cover¬ 
ing the pigment paper with a layer of damp paper or fabrio 
and placing over this an air-tight cover from which the 
air iB then removed.—T. F. B. 


XXII.—-EXPLOSIVES; MATCHES. 

Explosives; Annual Report of the Chief Inspector {Major 

A. B. Dennc) of - for the Union of South Africa for 

the year ending Dec. 31, 1913. |U.G. 28—1914.J (See 
also thi« J., 1913, 1033.) 

Accidents. —Six accidents occurred in manufacture, of which 
the chief were : A fire of empty nitrate bags ; an explosion 
in a packing house in whioh cartridging, sinoe stopped, 
was also bein^ carried on (soe Special Report, this J., 1913, 
627) ; a lire m a nitration house, due to the inadvertent 
supply of more glycerin than could bo taken by the dis¬ 
tributor, which, the stirrer having stopped, fired the super¬ 
natant nitroglyoorin; an explosion In a kneading house 
supposed to be due to the dropping of a box of gelatin, 
or to a blow on the edge of a kneading pan being charged 
(see SpecialRoport, this J., 1913, 1171). In addition there 
wore 61 acciaopts with explosives or other dangerous 
substances, including “ outrages,” but excluding mining 
accidents. Importations. —Gelatins, gelignites, dyna¬ 
mites, and tshisa sticks are mado in S. Afrioa; blasting 
and whaling powders, safety fuse, detonators and eleotric 
detonators, sporting powders and ammunition, and fire* 
1 works are imported. Statistics are as follows :— 



Blasting 



Blasting | 

Permitted 

i 

Detonators 


gelatin. 

Gelignite. 

1 

Dynamite 

powder. 

explosives. 

j Total. 

(number). 

Manufactured, cases # 

484,314 

240,007 

183,729 


1,043 

900,783 

_ 

Imported, eases .. 

1,371 

1,300 

2,038 

4,303 

1,003 

11,065 

43,502,000 

Exported, cases .. ■ 

10,803 j 

17,734 

048 



29,545 

81,526 


Acid chlorides of the oxyacids; Process for the production 

of -. L. Karczag, Charlottenburg, and E. Kopet* 

Hchni, Mannheim, Germany. U.S. Pat. 1,106,455, 
Aug. 11, 1914 ; date of appl., Sept. 5, 1912. 

See Fr. Pat. 450,227 of 1912 ; this J., 1913, 507.—T. F. B. 

Acetaldehyde ; Process of preparing -. E. Baum and 

M. Mugdan, Assignors to Consortium f. Elektrochem. 
Industrie G. m. b. H., Nuremberg, Germany. U.S. Pat. 
1,107,019, Aug. 11, 1914 ; date of appl., July 25, 1913. 
See Fr. Pat. 460,553 of 1913 ; this J., 1914, 42.—T. F. B. 

Ethers of phenol homologues halogenated in the side chain ; 

Process for producing -. Dr. Schmitz und Co. 

Fr. Pat. 468,363, Feb. 12, 1914. Under Int. Conv., 
April 10, 1913. 

See Eng. Pat. 3053 of 1914; this J., 1914, 767.—T. F. B. 


XXI.—PHOTOGRAPHIC MATERIALS AMS 
PROCESSES. 

Patbst. 

Pigment prints; Transferring - -to ww supports. 

K. Bleibtreu, Boon, and Deutsche Photogravur Akt.- 
Gee., Siegburg, Germany. Eng. Pat. 9480, April 16, 
. 1914.. Under Int. Conv., April 10, 1912. 

Thb diatortion of pigment printa during transfer ta metal 
«a-ather surface* by the wet process,-ia avoided, aw a rd ing 


20,321 cases of 500 ooiU each of safety fuse were imported. 

“O. E. M. 

While phosphorus matches. Importation forbidden in 
Canada. Board of Trade J., Sept. 10, 1914. [T.R.] 

Undkk the provisions of the “ White Phosphorus Matches 
Act,” the manufacture and importation of suoh matches 
are forbidden as from January 1, 1915, and their sale or 
use prohibited after January 1,1916. 

Patists. 

Explosive powder; Apparatus for farming — — into 
spherical grains. F.I. du Pont, Wilmington, Del. 
U.S. Pat. 1,106,138, Aug. 4, 1914 ; dateofappL, Aug. 13, 
1913. 

The explosive is supplied to a moving plate having, hols*. 
and is forced into the holes. A wheel revolves above the 
plate and is provided with finger* whioh enter the hofeaand 
foroo the plugs outwards into a heated receptacle da 
whioh they are dried and simultaneously aubjeotadto a 
rolling motion to shape them into bails,— -G. W. MoD. > 

Explosives ; Manufacture of gslatin -. A.. E. VernA 

Vincennes, France. Eng. Pat. 17,208, July 26, 19x3. 
Under Int. Conv., June 23, 1918.’,- . ..... . 

Liquid dinitrotoluene is prepared fay the nitration of a 
mixture of m-mononitrotoluene (60 parts) and »mono- 
nitrotohiene (40 parts). From 30 to OS -parts , f this 
liquid dimteoteluene is mind, wish (0 parts.wf triafteo- 
tclueae. A gelatinous base is ,made by the addWoa af 
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collodion cotton to the nitrotoluene mixture, and oxidising 
salts (chlorates, perchlorates and nitrates) are then added. 
Examples are: nitrotoluene mixture (17 parts), nitro- 
glyoenn (40), collodion cotton (S), and ammonium per¬ 
chlorate (38 parts); nitrotoluene mixture (28 parts), 
collodion cotton (1-7), ammonium perchlorate (43-9) and 
sodium nitrate (26-4 parts); nitrotoluene mixture (20 
parts), collodion (2) and potassium perchlorate (60 parts). 

—0. W. McD. 


Explosive compound*; Manufacturing -. Explosive 

compound. W. C. Waddell, Assignor to Hoynes safety 
Powder Co., Cleveland, Ohio. U.8. Pats, (a) 1,106,864 and 
(b) 1,105,865, Aug. 4,1014; date of appl., June 27,1013. 
( a) Sphxbical explosive pellets are produced “ by tumbling 
substantially dry nuclei of explosive material in the 
presence of dust-like explosive of the same nature, adding 
a small proportion of moistening liquid and continuing 
the tumbling, and successively adding more dust-like 
explosive followed by moistening fluid until said nuclei by 
accretion have formed substantially spherical units of the 
site desired." (b) A blasting explosive composed of “ a 
shot-like aggregate of small, imperforate spherical units, 
each such unit being of uniform character and density 
throughout and the several units being substantially uni¬ 
form in site.”—G. W. McD. 


Priming charge. W. H. Buell, Assignor to Winchester 
Repeating Arms Co., New Haven, Conn. U.8. Pat. 
1,106,343, Aug. 4, 1914 ; date of appl., Oot. 21, 1813. 

A mixture of lead hydrazoate and a nitrated oarbohydrate, 
e.g., nitrocellulose.—G. W. McD. 
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Zirconium; Separation of - from iron and aluminium 

with the aid of the ammonium salt of nitrosophtnyhydroryl- 
amine (“cupferron”). W. M. Thornton, jun., and 
E. M. Hayden, jun. Amer. J. Sci., 1914, 88, 137—141. 
The method is similar to that previously described lor 
the separation of titanium from iron, aluminium, and 
phosphoric acid (see this .J., 1914, 015), the quantity of 
tartaric acid used being equal to 5 times the aggregate 
weight of the three oxides. “ Cupferron ” forms a very 
bulky and flocoulent white precipitate with zirconium 
and the method gives accurate results, but is inadmissible 
in the presence o? phosphoric acid.—O. R. 


Nitric acid; Detection of - with ferrous sulphate. 

I. Bellucci. Annali Chim. Appl., 1914, 1, 549—558. 

A large number of experiments were made under varied 
conditions and the best results were obtained by dis¬ 
solving the substance in the smallest possible quantity of 
water, mixing the solution with excess of concentrated 
sulphurio acid, and adding to the hot solution, so as to 
form an upper layer, a solution of ferrous sulphate saturated 
in the cola: 1 part of nitric acid in 250,000 parts of 
sulphuric acid could be thus detected. For traces of 
nitrio acid, e.g. when the zone reaction gave doubtful 
results, it was preferable to mix together the reacting 
substances. For such oases the concentrated solution 
of the substance was treated with a reagent prepared by 
dissolving 2*5 grms. of ferrous sulphate in 6—8 c.c. of 
water acidulated with sulphurio acid and adding the 
solution to 1 litre of 90% sulphurio acid. This reagent 
could be kept unaltered for a long time in a closed bottle, 
and was capable of detecting 1 part of nitrio acid in 500,000 
parts of sulphuric acid. It is useful for detecting small 
quantities of nitrous fumes or nitrio oxide in gases.—A. 8. 


SHU for the exact measurement of boiling point during 

fractional distillation; An advantageous -. T. W. 

Riohards and F. Barry. J. Amer. Chem. Soc., 1914, 
38, 1787—1791. 

The still described (see fig.) has proved very efficient 
for fractional distillation and allows of the determination 
of the exact boiling points of the fractions. It consists 
of a flask with side 
tube, parallel to the 
neck of the flask, 
attached to it by two 
connecting tubes, the 
lower one being bent 
so as to minimise the 
amount of dead space 
capable of retaining 
the liquid being dis¬ 
tilled. The side tub© 
is constricted at the 
top where it receives 
and holds closely the 
shell of a Beckmann 
thermometer near the 
zero mark; with hy¬ 
groscopic liquids, the 
thermometer must be 
fitted in place with 
a ground joint. A 
mirror of tinfoil to 
prevent radiation is 
preferably bound 
around tne Bide tube 
so as to surround the 
bulb of the thermo¬ 
meter, and the whole 
of the side tube and 
the upper connecting, 
tube is encased in a 
thick shell of asbestos. 
In an experiment with 
500 c.c. of commercial 
tolueno, after six 
distillations, with six 
fractions each 
time, 130 c.c. of liquid distilling within an interval 
of 0 02° C. were obtained, and two more frac¬ 
tionations of 65 c.c. of this liquid yielded 40 o.c. of tolueno 
distilling within a range of less than 0-01° C. By immedi¬ 
ate immersion of the warm dry bulb of the standardised 
Beckmann thermometer into a steam bath, the difference 
between the boiling points of the toluene and of water was 
measured. A slightly modified form of the still for uso- 
with a small Anschutz thermometer is also described. 

-A. S. 


Nitrogen [in urine, etc.]; Colorimetric determination of 

total -. A. Gulick. J. Biol. Chom., 1914, 18, 541— 

547. 

A weighed quantity of the substance (or 1 to 2 c.c. of 
urine), containing about 7 mgrms. of nitrogen, is treated, 
in a flask of about 50 c.c. capacity, with 1 o.c. of sulphurio 
acid, 1 grm. of potassium sulphate and 3 drops of a 
saturated mercuric chloride solution, and the mixture 
is hested until oxidation is complete as in the ordinary 
Kjddahl method. The solution is then cooled, diluted 
to 100 c.o. with ammonia-free water, and the ammonia* 
content determined direotly by Nessler’s reagent. The 
latter should be prepared by dissolving merourio iodide, 
15, potassium iodide, 10, and sodium hydroxide, 40 grms.,. 
in 500 c. 0 . of ammonia-free water.—W. P. 8. 


Carbon monoxide ; Determination of -. J. I. Graham* 

and T. F. Winmill. Chem. Soc. Trans., 1914, 105, 1996— 
2003. 

A modified form of the Haldane apparatus is used. The 
measured gas sample is first treated with bromine ii> 
potassium bromide solution, followed by potash; th<v 
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Iom in volume give* the carbon dioxide, hydrogen sul¬ 
phide, sulphur dioxide, end unsaturated hydrocarbon*. 
It i( then paesed backward* and forward*, by meant of the 
potassium hydroxide solution confining It, through a 
U-tube filled completely with powdered iodine pentoxide 
previously heated for 3—4 hours in a current of dry air at 
200° C. Before and after this operation the U-tube stands 
in cold water of known temperature; during the passage of 
the gat in water at 90°—100° C. The loss in volume gives 
the oarbon monoxide. Mixtures rich in hydrogen and 
carbon monoxide require dilution with air to bring the 
hydrogen below 20% and the carbon monoxide below 8% : 
otherwise hydrogen is oxidised. An accuraoy of 0-02% 
is possible.—O. E. M. 

Determination of sulphur in spent oxide. Marsden. Set III. 

Sapid determination of sodium sulphide in a standing 
sulphide dye-bath. Len. See VI. 

Volumetric determination of sulphurous acid. Jamieson. 
See ViI. 

Determination of iridium in platinum-iridium alloys. 
Bannister and Du Vergier. See X. 

Determination of phosphorus in phosphor-bronze. Hagmaier. 
See X. 

Analytical examination of [commercial] tungsten. Arnold. 
See X. 

Determination of the sucrose losses during evaporation and 
boiling. Zimmermanu. See XVII. 

[Determination of sucrose in cane products] Double polarisa¬ 
tion method, using zinc dust. W. G. Cross. See XVII. 

New constituents of the turnip and sugar beet plants and 
their biological detection. Kobert. See XIXa. 

Frtscnius' method of determining small quantities of nitrites, 
and il« sensitiveness compared with the m-phenylene- 
diamine reaction. Letts and Rea. See XIXb. 

Determination of acetanilide. Mirkin. See XX. 

Patihts. 

Density of gases ; Process and apparatus for measuring 
“*-K. Bomhard and G. Konig. Fr. Pat. 


468,784, Feb. 21,1914. Under Int. Conv., Feb. 22,1913. 
Sxx Ger. Pat. 269,862 of 1913; this J., 1914,336.—T. F. B. 

Oil-baths and means for heating liquid therefor. Ena. Pat*. 
17,190 and 17,334. See IIb. 

Apparatus for testing [deter mi nining the water-content of] 
butter and the tike. Eng. Pat. 16,681. See XIXa. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Amydalinase and amygdalase; Modification of - 

due to agetng. G. Bertrand and A. Compton. Comptet 
rend., 1914,159,434—436. 

JjP * nd amygdalinase of emultin (see 

tbit J., 1911, 762) exert their maximum activity in solu¬ 


tion* distinctly alkaline to phenolphthalein. Emultin 
preparations stored for several years in the dark, undergo 
a gradual lots of activity and at the same time the optimum 
reaction is progressively displaced towards the neutral 
point and even beyond, although the reaotion of the 
preparations themselves may not have ohanged.—J. H. L. 


Trade Report. 

Contraband of War. 

A Roval Proclamation, dated September 21st, 1914, 
adds the following to tho list of artieles to be treated as 
“ conditional contraband ” :—Cornier, unwrought. lead, 
pig, sheet, or pipe. Glyeerin. Ferroohrome. Hematite 
iron ore. Magnetic iron ore. Rubber. Hides and skins, 
raw or rough tanned (not ineluding dressed leather). 

Competition with Germany and Austria-Hungary. Further 
list of articles in connection with which applications have 
been received at the Board of Trade. September, 1914. 

Tbe following is extracted from a second list which has 
been issued by the Board of Trade to supplement the list 
issued in August (see this J., 1914, 896); those interested 
should communicate with the Commercial Intelligence 
Branch, Board of Trade, 73, Basinghall Street, E.C.. 

A. —Articles which inquirers wish to buy. —Acetates ; 
acctio anhydride ; acetone; alum blocks; aluminium 
Biiioofiuoride; ammonium persulphate, silioofluoride, and 
sulphate; aniline oils; arsenio and its ores ; bakelite; 
barium and its ores; barium carbonate, ohlorate, per¬ 
oxide, and sulphate ; barytes ; beryllium ; benzene; 
bleach, liquid bitumen for flash lamps ; borax ; oadmium ; 
calamine ; candles; carbonic acid gas ; cerium nitrate; 
ohemicals for brass engraving and for laboratories; 
ohiorophyll; chrome alum; chromium and its ores; 
chromium oxide, pure; Chinese wood oil; olay; ooooa 
butter; oopra; cryolite ; diatomitc ; ethyl-aoet-triohlor- 
aniiide; felspar; filter paper; filters ; fireworks; fluorspar; 
formic acid; fossil earth; galalith; glass, ohemioa! and 
philosophical, blown; soda glass for Crookes’ tubes; 
optical glass; glue for bookbinders; gum tragacanth; 
hydrochloric acid; hydrogen peroxide; kieselguhr ; 
kainite; lactose; lampblack ; lanolins; lead, pig and 
powdered; lead sulphate and hypophoaphite, white 
lead; leather, artificial; limestone ; lithopone; magne 
sium ; manganese oxide ; mannol; mannol ethyl ketone; 
matches, safety; methyl-ethyl-ketone ; mineral jelly ; 
mineral oils, white, and refined for foods; molybdenum; 
naphtha; oils for motors and for soap-making; oxalic 
acid and oxalates; petroleum, white toilet; photographic 
papers and chemioals; platinum ores; potassium bromide, 
ohloride, metabisulphite, and penulphate; porcelain, 
chemical; potato flour; pyrogaltic acid ; quartz; resorcin; 
rubber, synthetic ; salicylic acid; selenium ; size (Siokel); 
slag, basic; sodium hyposuiphate, peroxide, ana salicy¬ 
late ; strammonium herb; superphosphates; tannin; 
tanning materials; tartaric acid and tartrates; thorium 
nitrate ; tin oxide; tungsten and it* ores; urea; vanadium 
ores; vanillin; vegetable extracts; washing blus; water* 
proofing paste and solution ; wood distilling plant: wood 
tar; wood pulp; wool fat, purified; zinc blende and 
spelter; zlno sulphide and other oompounds. 

B.— Articles which inquirers desire to seU.— Aoetates; 
albumin; alloys, special; aluminium; asbestos; baking 
powder; bottles ; bronze powder; oarbolio acid; oar- 
bo nates ; celluloid and celluloid artioies; cellulose; 
charcoal; chlorides; ooai end fuel; cresylio acid; explo¬ 
sives ; filters; French chalk; galalith; gelatin; glyoerin; 
malt extract; metal foil; mica; ore* and mineralsj oxides; 
plaster, wail and ceiling; piss tic compositions; robber; 
rubber goods; soap; starch; sugar; sulphates; sulphides; 
tannin; taw; tin; tungsten; waterproofing paste. 
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BOOKS RECEIVED. 


[Sept. 80,1014* 


Competition with Germany and Austria-Hungary in neutral 
t markets. 

In pursuance of the Board of Trade Scheme for assisting 
British manufacturers and traders to secure trade in 
British Possessions and foreign countries (see this J., 
•Sept. 15th, 1914, p. 890), bulletins have been issued on 
lubricating oils and greases; boot polishes; rubber tyres 
for motor cars and motor cycles; goldsmiths’ and silver¬ 
smiths’ wares and electro-platc; fertilisers; perfumes and 
cosmetics; medicines and drugs. 


‘Openings for British trade. Board of Trade J., Sept. 10, 
1914. . j 

Canada. 

A FigM in Montreal would take up agencies for dyes and I 
chemicals suitable for factories making cotton goods, 
paper, and matches. (C.I.B. 24207.) 

A firm of manufacturing chemists in Toronto wishes to j 
represent manufacturers of pharmaceutical products not ! 
conflicting with its own goods, a catalogue of which may ( 
be seen at 73, Basinghall Street, K.C. (C.I.B. 24219.) 

A hardware company in the province of Ontario requires 
sodium cyanide, 98—100% and 128—130% ; quicksilver; 
sodium sulphide ; glassware similar to “ Jena ” ; porcelain 
ware and various assay and chemical apparatus .such as 
is used in silver, gold, and nickel mines. (C.I.B. 24223.) 

A Montreal oompany invites offers for tungsten lamps 
of 10, 15, 25, 40, 00, 100, 150 and 250 watts in 110 and 
115 volts, ijumps should be made of continuous drawn 
wire tungsten with screw sockets suitable for the Canadian 
market, (C.I.B. 24224.) 

A manufacturer’s agent at Montreal wishes to secure 
agencies for chemicals and oils. 

A Toronto company desires supplies of rubber artioles. 

Further information as to the above may be obtained 
.at 73, Basinghall Street. 

England. 

The following home onquirios have been received at 
'73, Basinghall Street, whence further information may 
be obtained 

A London company needs supplies of wood naphtha, 
acetic acid, aoetono, methyl alcohol and formaldehyde and 
invites Canadian offers. 

Others desire the addresses of Canadian graphite mines, 
and of Canadian manufacturers of bronze powders. 


Holland. 

A gold-mining oompany, with offices at the Hague 
and mines in Java, wants quotations for two tons of cheap 
commercial calcined borax, and for zinc discs.—Apply, 
73, Basinghall Street, E.C. 


Italy. 

The British Chamber of Commeroe at Milan baa received 
enquiries from local Anns, who want the following goods :• 
tanned leathers, leather goods, hides and skins, glass tubes 
and gauges, wood pulp, oilskins, dyeing and bleaching 
materials, chemicals, iron and steel, and indigo. 


Japan. 

Stocks of dyes in Japan are sufficient for six months' 
irequirements. 

SWEDEN. 

A firm of importers wishes to buy menthol, omtaBised 
And double, crystallised.—Addrew, Swedish Chamber 
<Commeroe,-5, Uoyd’s Avenue, RC. 


Canadian import duties on certain articles increased., 
Board of Trade J., Sept. 10, 1914. 

A Customs Memorandum (No. 1811b) oontains the text 
of a Canadian Act to amend the “ Custom Tariff Aot, 1907,” 
which received assent on Aug. 20, 1914. It increases tho 
rates of duty on various articles imported into Canada, 
among them being sugar, preserves, ale and stout, fruit 
juices, ethyl and methyl alcohol, perfumes, nitrous ether, 
sweet spirits of nitre, aromatic spirits of ammonia, medi¬ 
cated wines, malt extract, all medical, chemical, and 
pharmaceutical preparations compounded of more than 
one substance, patent and proprietary preparations, and 
paints, colours, lacquers and varnishes. 


Books Received. 

The Inventor’s Handbook of Patent Law and 
Practice. By Francis E. Bradley, LL.D., M.A., 
etc., and F. H. Bowman, D.Sc. Ewart, Seymour 
& Co-, Ltd., Windsor House, Kingsway, London, W.C. 
1914. Prbe 5s. 

Volume (8f ins. by 5J ins.), containing 173 pages of subject- 
mattor, including an appendix, and followed by a list, 
I. to XIV., of Law Officers’ Rules, and an alphabetical 
index of subjects. The matter is classified as follows :— 
1. Origin and history of Patent Law and Procedure. II. 
The patentee and the subjoct-matter of a patent. 111. How 
to preserve the inventor’s rights before the patent has been 
granted. IV. How to obtain a patent. V. Opposition 
to grant of patent and tho inventor’s method of dofence. 
VI. Revocation of a patent. VII. Register, roctilieation 
of register, licences, and assignments. VIII. Means of 
exploiting a patent so as to render it profitable. IX. 
Amendment of specification. X. Foreign and colonial 
patents. XL Legal proceedings. XII. Miscellaneous 
provisions. Appendix. Patents and Designs Acts, 1907 
and 1908. Patents Rules of 1908. 


Science and the Miller. By ,1. S. Reminoton. The 
Northern Publishing Co., Ltd., 17, Goree Piazzas, Liver¬ 
pool. 1914. Prico 4s. 0d. net. 

Volume (7f by 5 ins.) containing 106 pages of subject- 
matter and 8 plates and including chapters on : the training 
of the flour-mill chemist; oils and lubrication ; purchase 
of coals and oil fuol; moisture in wheat and flour; im¬ 
provers and enrichment processes ; breakfast, invalid 
and infant foods; feeding stuffs and mill offals. 


Annual Statement of the Trade of the Unwed 
Kingdom with Foreign Countries and British 
Possessions, 1913 Volume II. ICd. 7585.1 Prioe 
4s. Id. 

This volume oontains abstraot and detailed tables of 
imports from, and exports to, each country; abstract 
and detailed tables of imports and exports at each port; 
tables showing the amount at Customs revenue received 
at each port or place; details of the transhipments under 
bond of certain artioles; an account of the quantities of 
articles liable to Customs duties remaining in bond, and 
details of the transhipments of free goods on through bills 
> of lading. 

Patent Office Library ; Subject Lists ; New Series. 
Patent Offioe, 25, Southampton Buildings, W.C. Prioe 
6d. each, 

1. Works on enamelling, art metal-work, furniture, 

1 coeturae,eto. C.K. 15—C.O., 17, > ,, 

2. Works on Sound and Light G.G.t-CLP. > * . . 

3. Works on General Physios a—G.F. 
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Official Notice. 


APPOINTMENT OP NEW EDITOR. 

The Council of the Society of Chemical Induetry will 
shortly proceed to appoint an Editor of the Society’s 
Journal in place of Mr. Wateon Smith, who has resigned. 
The Editor will be required to devote hie whole time to the 
duties of his office, and, subject to the Publication Com¬ 
mittee, will be held responsible for the whole of the contents 
of the Journal, the necessary assistance being provided 
bv the Sooiety. Minimum Salary £S00. 

Applications for the appointment should be forwarded 
to the President at tho offico of the Society, Broadway 
■Chambers, Westminster, S.W., before the 1st November, 
1914. 


Canadian Section. 


Meeting held at Toronto on Friday , March 27 th, 1914. 


VISCOSE : A NEW CASINO FOR SAUSAGES. 

BY W. r. COHOE, E. C. FOX, AND A. J. ACTON. 

Casings for sausage meats at present in use consist 
of tho larger intestines of tho ox, shoop, and hog, known 
In tho trade as bungs ; tho gullet of the ox known as 
44 Weasands,” and tho smaller and middle intestines 
of tho ox. For Bmall sausages tho smaller intestines of 
tho sheep and hog are usod. They have been used for 
many generations. No oxception can be taken to them 
providing propor precautions are taken to insure their 
purity. 

In tho largo packing houses tho conditions of purity 
are more closely watched than in small butoher shops and 
abattoirs, but a sanitary substitute is highly desirable. 

An ideal casing should possess tho following properties : 

The raw material should bo pure and uniform. Tho 
process of manufacture should not permit any possibility 
of contamination by disoase germs. The finished product 
should be of uniform chemical composition. It should be 
mcohanically suitable. It should have a pleasing physical 
appearanoe. It should not provide a surfaoe upon whioh 
mould and other organisms can readily propagate. It 
should not contain substances injurious to the human 
organism. It should be, although in many cases not 
necessarily so, odible. If possible it should be digestible. 
It should be capable of being kept, stored and transported, 
■under ordinary conditions, for an indefinite period of 
time, without deterioration. 

So great has been tho increase in the demand for sausage 
and Bologna, and so drastio of late has been the con¬ 
demnation of natural casings bv Government meat 
inspectors, that the cost of natural casings is very high 
ana likely to remain so. 

There u a certain sized casing for whioh there is a great 
•demand. Artificial casings can bo made in any quantity 
to this standard at a less cost than the natural casings. 

In order to find a substitute for the present casings, 
a survey of the field of possible raw materials was made, 
and it was finally deoided to try cellulose (hydrate) and 
to use the viscose reaction of Cross and Bevan. 

Bleached sulphite wood pulp is used as the raw material. 
This is memorised by the action of oaustio soda solution, 
washed and treated by carbon disulphide. 

On the addition of water swelling takes plaoe, giving a 
thick viscous solution without a traoe of fibrous structure. 
This material is then manufactured into tubes, and 



by washing in mixed solutions of sodium sulphides and 
bisulphites. Many of the salts may be. removed by 
heat, either by the direct action Of steam, or by passing 
tho tube through a hot solution,,either of salts, alcohol, 
glycerin, and many other substances. 

The tube, which now consists of oellulose (hydrate) 
together with adhering Bodium salts, is washed 
thoroughly in boiling water. The length of time necessary 
to accomplish this may be first determined by an ash 
determination. When the amount of ash falls to an 
amount equal to that in the original bleached sulphite 
pulp, freedom from impurities is assured. The tube 
is finally dried, conditioned, and rolled up ready for 
shipment. 

Should colourless product bo desired, the tube rtky be 
bleached after the hot wash. In this case it is led first 
through a hypochlorite solution, then washed in water, 
then lod through thiosulphate solution, and finally washed 
in water. 

At tho present time containers of two sizes are being 
made, largo sizes to replace beef bungs for the Beof Bologna 
trade ana medium sizes in plaoe of weasands for the Ham 
Bologna trade. 

As soon as the necessary technical data can be obtained, 
it is proposed to prepare a small sized casing corresponding 
to tho snoop or hog casings. 

Bleached Bulphite pulp is pure, abundant and uniform. 
The chemical treatment it undergoes ensures an aseptio 
condition. In cellulose (hydrate) we have a definite 
chemical compound, carrying with it slightly varying 
proportions of water. Inorganic impurities are limited 
to the small proportion of ash, 0-53% mainly consisting 
of alkalis and alkaline earths. The finished product 
contains loss ash than the original wood pulp. 

As the weight of a sausage easing of oellulose (hydrate) 
averages 1 04 to M2 per cont. of the moat, it may be seen 
that the ash present is insignificant. Still it is in the 
interests of careful manufacture to sot a standard for this. 

The experience in Canada with the use of the new 
product showed that its mechanical properties were 
satisfactory. Although the origin of the easing was 
known to the store managers, yet the man behind tho 
counter, who had been handling sausages for years, did 
not recognise the ohange of material. 

Collulose (hydrate) casings are transparent and colour¬ 
less in thin films when unbleaohed, and when bleached 
are colourless in all usual thiokness. The surfaoe is 
smooth and glossy, and does not easily afford a lodging 
plaoe for mould or bacteria. Even supposing they do 
lodge there, suoh a surfaoe does not furnish food feu* their 
growth. This is quite the opposite of the conditions 
characteristic of the casing hitherto in use. In the case 
of our product, we have something in the nature of a 
preservative coating or container. This is particularly 
true in the case of oooked sausages, where the casing dries 
rapidly. 

Our product when finished contains : oellulose (hydrate), 
moisture, glycerin, and ash. The human organism is 
quite acoustomed to oellulose in its varying forms in the 
ordinary diet. For instanoe, white oabbage contains 
63-25% of cellulose. (Hoeeslin ; Z. Biol 54, 395.) 

For purposes of comparison it is interesting to note 
the proportions of fibre carried by various cereal products 
in oommon use. 


Product. 

Fibre. 

Ash. 

Authority. 

Wheat flour (finest) .... 
Wheat flour (American) 

0-8 

0-5 

Konlg 

o-s ! 

OS 

Johnson 

Oat meal (American) .. 
Maize meal (American) 

0-9 

*0 

20 

1-5 

Johnson 

Johnson 

Whole wheat flour .... 

16 

1*9 

UdMrdMB 


There is a lack of uniformity between the results given 
by various authorities, due undoubtedly to the method used 
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by the older mveetigntora in determining “ crude fibre.” j to oonoludo, therefore, that our produet.feet but in pert 
Thu error is very large. Ae much ae 39% of the weight [ digeetible by the human ayatem. •' • 

of aawduat can be hydrolyaed by 1% hydrochloric acid j Aa our product conaiata practically of drjei cellulose, 
under certain oonditiohs. (Sec alao Krauch and Beoko, j its keeping propertiea are excellent. Under ordinary 
W ** 27# ^» Crow and Bev&n, this J., , conditions of storage, it is not attacked by anything, but- 

1903, pp. 165 el seq.) Variations of method probably , will keep indefinitely like paper or cotton doth, 
account for such results as are shown below. 

Average composition of flour of cereals. ! - - _ _ _ _ .. _ 


Cereal. 

Cellulose. 

Ash. 

Old wheat . 

8-3 i 

1-6 

Barley. 

11*5 | 

2-H 

Oats. 

]-« 


. 

6-4 ! 

18 

Maize . 

14-9 ! 

16 

Klee. 

U-2 

Oil 


Tailing the mean content of 1-8% of cellulose in American 
wheat, obtained by Richardson, after 407 analyses (Am. 
6 , 302) and remembering that tho casing of a sausago iB 
from 1*04 to 1*12% of its total weight, it. will be seen 
that the eating of many of tho prepared breakfast foods 
made from whole wheat, e.g. shredded wheat biscuit, 
involves a larger percentage of cellulose than does the 
eating of a sausage with cellulose (hydrate) casing. 

Furthermore, it can be shown that cellulose (hydrate) 
is in a form more susceptible of chemical attack than is the 
hard oovering of tho cereal grains. To confirm this last 
point, bleached sulphite wood pulp and cellulose (hydrate) 
easing wore treated side by side at 100° C. with first 0-50% 
hydrochloric acid, and secondly with 0*50% sodium 
hydroxide solution. The? results were os follows :— 


1 

! 

Pulp. 

Casing. 

Dry weight. 

1-7678 

1-625H 

Weight after 5h. add treatment .. i 

1-6468 

1-3848 

Weight after 4h. alkali treatment.. , 

1 2278 

0-8114 

Percentage dissolved In arid. 

6-74 

14-82 

Percentage dissolved in alkali .... j 

22 80 

35-27 

Total percentage dissolved . 

i 

20 54 

50 00 


Thus cellulose (hydrate) is more* easily attacked than 
normal cellulose and cannot be looked upon as harmful. 
The ash content of our product, 0-53%, is so small that it 
may be neglected 

Edibility is demanded only in the case of Bin all sausages, 
the casingB of which consist of intestines of the sheep or 
hog. The casings of sausages of the Bologna variety 
cannot be masticated in any reasonable length of time, 
and are simply coverings or food containers. The meat 
of the sausage also does not adhere to the casing when 
made of our product, as it does to the old ones. A Bologna 
casing made of collulose (hydrate) can, however, be 
masticated. In such a case, a soft non-irritant mass is 
produoed. In the oase of the smaller sausages, the 
thickness of the casing is very small (0-004 to 0-006 in.). 

The power of tho human organism to digest cellulose 
is still a moot point among chemists. Much work has 
been done in tho study of its value to the ox and the 
horse. It is only recently that exact information has 
been obtained with regard to man. For instance, Hammer- 
sten (Mandel’s translation, pp. 291 and 297) states that 
certain kinds of cellulose are undoubtedly partly dissolved 
in the intestines and oites Hanneberg and Stohmann, 
Zeite. f. Biol. 21, 013 ; Kncirman, ibid. p. 67 ; Hofmeister, 
Arch. f. wise. u. pract. Tkier., 11 ; Weiske, Lat. f. Biol. 
22, 373 ; Tappeiner, brd. 20, 24 ; and Mallovre, Pfflugcrs 
Arch.. 40. 

The most recent work on this subject, which has come 
to the writer’s attention, is that of Lohrisch (Zeit. Ex. 
Path., ft, 478). The conclusion of this investigation is 
that in normal individuals 50% of cellulose is digested, 
and in chronioally constipated cases 80%. The action 
is one of hydrolysis to sugar and starch. The suggestion 
of Lohrisch to substitute cellulose for sugar in the diet 
of diabetic patients is interesting. It would seem safe 
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ESTIMATION OF ALDOSES (PART I.). 
TIIE ACTION OF NEUTRAL SODIUM 1IYPOIODITK 

BY N. BLAND AND L. L. LLOYD. 

Since conoordant results by polariscopic and copper 
methods for the estimation of sugars, dext-rins, etc., in 
sizing mixuros are difficult to obtain, an attempt was made 
to discover a method that would give some idea of the 
relative amounts of different sugars in mixturoe. This 
work lod to an examination of the oxidation of aldehydes 
by sodium hypoiodite. 

The action of sodium hypoiodite upon formaldehyde 
was first tested. The reaction is quantitative according 
to tho following equation :— 

l,-f2NaOH=-NaTO+NaI+H t O 
NalO-f HClIO=Nal+HCOOH 
or HCHO+I 8 +H 8 O=:2HI+HC0OH 
The hypoiodite may be used for the estimation of formal¬ 
dehyde as follows :—5 c.c. of commercial formaldehyde are- 
diluted to 1000 c.c. and 10 c.c. of this solution are added 
to 50 c.c. N/IQ iodino to which a slight excess of caustic 
soda has been added. The reaction mixture is allowed to 
stand for about five minutes, acidified with dilute hydro¬ 
chloric or sulphuric acid, and the liberated iodine titrated 
with N (10 thiosulphate. Each c.c. of iodine used repre¬ 
sents 3% of formaldehyde. In one experiment a figure 
of 40-5% was obtained. The results are oonoordant and 
quite ae accurate as tho longer process in which the amount 
of ammonia to form hexamethylenetetramine is found 
by adding to a solution of the formaldehyde, ammonium 
chloride, followed by a definite quantity of 2 N caustic 
soda, allowing to stand in a stoppered bottle for about 
two hours and titrating with standard acid, using mofchyl 
orange as indicator. The formaldehyde gave by the 
hexamethylenetetramine method 40-3 and 40-5%, as 
compared with 40-5% by tho hypoiodite method. 

An attempt to value paraformaldehyde by this method 
failed. The paraformaldehyde was in a finely divided 
condition, and gave very variable results. Acetaldehyde 
gavo, under similar conditions, low and variable results, 
due possibly to tho formation of iodoform. 

The action of the hypoiodite upon solutions of sugars 
was found to vary at first with the quantity of caustic 
soda added, and the period of action of tho hypoiodite. 

A practioally neutral hypoiodite solution was then 
made by adding 50 c.c. N /10 cauBtio soda to 60 c.o. N /10 
iodine. The sugar solutions were added to this solution, 
allowed to stand for about five minutes, acidified with 
dilute acid and titrated with N/10 thiosulphate. In 
many eases the reaction with the neutral hypoiodite was 
continued for from 30 mins, to 24 hours, the results 
increasing gradually with inoreased period of action. 
The experiments were carried out with a 1% solution, 
of lactose. 25 c.o. of this was added to a mixture of 
50 c.c. of N /IQ iodine and 50 c.o. of N (10 caustio soda, 
and in one oase 25 c.o. of N /IQ iodine and 25 e<c. of N /10- 
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csnstie sods' wer%"s«ployed. The following table shows 
the results:— * . 

-- ■ *■ ■...„------- 


. ■ * 1 

i 

1 

2 

3 

4 ] 

5 

Volume of JV/10 

25 

| 




iodine .... 

50 

50 

50 

50 

Volume of JV/10 


50 

50 

50 


NaOH .... 

25 

50 


SO TO. 

3 hrs. 

7 hrs. 

12 hrs. 

24 hrs. 

Iodine used - 

14-8 

140 

15-1 

15-2 

_ j 

15-2 


From the composition of a sugar can bo calculated tho 
amount of iodine that will be required to oxidiso it into 
an acid, since neutral hypoiodite oxidises only tho aldehyde 
group. 

Tho following compounds havo been dealt with: 
Dextrose, leevuloBe, sucrose, laotose, and maltose. 

Dextrose contains one aldehyde group and should 
require one molecule of iodine or one molecule of hypoiodite 
to oxidise the aldehydo group. Working witn pure 
dextrose (Kahlbaum) we found that tho gram moleculo 
of the sugar (180 g.) required 264 grams of iodine for 
oxidation. 

In tho whole of the experiments, the same strength of 
sugar solutions was used, namely—10 grams per litre ; 
26 o.c. of these solutions wore added to 50 c.c. of N /10 
iodine converted into neutral hypoiodite, allowed to stand 
for about fivo minutes, acidified, and titrated with JV/10 
thiosulphato. 

In one experiment 25 c.c. of dextrose solution required 
27*7 c.c. of iodine, representing 99-7% dextrose. 

Laemlose and sucrose contain no aldehydo group and 
do not react with tho neutral hypoiodite. 

Sucrose on hydrolysis produoes doxtrose and lavuloso, 
and ono mol. Bhould require one mol. of iodine as hypoiodite 
for oxidation. Two portions of 20 c.c. of pure sucrose 
(Kahlbaum) solution were heated with 10 c.c. of con¬ 
centrated hydrochloric acid for ton minutes at 66"—68 u 0., 
cooled, neutralised, and treated with neutral hypoiodite. 
They required 11*8 c.c. and 11-85 c.c. N /10 iodine, equal, 
respectively, to 100-85% and 101-3% sucrose. Ordinary 
cane sugar gavo 102-0%. 

In all the oxporiments with cane sugar the figure after 
hydrolysis was higher than it should do ; Borne samples 
of crudo oano sugar, although without action before 
hydrolysis, gave as much as 104% after hydrolysis. 

Lactose contains one aldehyde group and requires 
one molecule of iodine. The result in this oaso was 
09-4%. Lactose on hydrolysis givos one moleculo of 
doxtrose and one molecule of galactose ; after hydrolysis 
with 3% sulphuric acid a figure of 99-46% was obtained. 

Maltose also contains ono aldehyde group, and in this 
caso the results obtained were 100-08 and 100-8%. After 


heating with 6% sulphuric acid for four hours in a bath of 
boiling water, maltose hydrolyses into two molecules -of 
dextrose. A result of 99-9% was-obtained. 

The figures obtained directly by the hypoiodite method 
are given in the following table:— 


t 

Dextrose. 

Lsevulow 

Sucrose. 1 

Lactose. 

Maltose. 

Maximum 

% 

00-7 

1 


% 

90-4 

m3 

Minimum 

06-4 

nil 

nil 

till 

Wi 

Mean .... 

08-8 



99-3 

ISO'S 


and tho figures obtained by tho hypoiodite method after 
hydrolysis (inversion) are showrt in tho following table:— 



Sucrose 

(pure). 

Sucrose 
(eh. pure). 

Lactose. | 

Ma Mm- 

' 

Maximum. 

i % 

l 101-3 

103-4 

% ! 
09-4 

% 

99-t 

Minimum . 

1 100-8 

102-6 

»»■ 1 

09-1 

Mean . 

! J01-1 

108-0 

00-3 

90-5 


We hope to be able to apply the mothod to the examina¬ 
tion of starch and dextrin products used for sizing pur¬ 
poses. Simple mixtures containing two of tho above 
sugars have been analysed fairly easily, but destria 
presented difficulties which we are attempting to over¬ 
come, an account of which will appear later. 

Discussion. 

Mr. F. W. Richardson said that he had done a laijgs 
amount of work on this subject some time ago, but hie 
discoveries as to the errors arising from the application 
of processes given in the stand&ra books wore of rack * 
remarkable character that the Society before which dm 
paper was road did not care to publish them. With a 
mixture of maltose, dextrose, dextrin, and invert ragar 
the ordinary methods were quite inadequate for a oorveot 
analysis. The least objectionable results arose from the 
application of polarimetry before and after complete 
inversion, and also after elimination of the invert reading 
at 187° F. with the conjunction of alcoholic precipitation 
for tho dextrin and with copper methods carefully applied. 

Dr. L. L. Lloyd said that the results obtained oy tha 
polarimeter when working with very dilute solutions 
of sugars woio too variable to bo of any uso. The copper 
number along with tho hypoiodite (iodine) number was 
found to be fairly constant and would probably be of much 
use. 


Journal and Patent Literature. 

Patint Specifications may be obtained by poet by remitting as fotlowe :— 

BngHth. —8 d. eaoh, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chanoery Laaa, 
London, W.C. 

United Statu. —lx. each, to the Secretary of the Soolety. 

French ,— I It. 05 c. each, as follows : Patents dated 1002 to 1007 inclusive, Belln et Cie., 6(1, Rue des Francs Boorfliafct 
Paris (Se.); Patents from 1006 to date, LTmprlmerle Nationale, 67, Rue VieUle du Temple, Paris. 

Garmon .—1 mark aaeh (with full particulars) to Xaissrlich Patentamt, Berlin, Germany. 
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Rotary lciln ; Development of the - and its application to j 

various chemical and metallurgical processes. R. K. 
Meade. J. Ind. Eng. Chem., 1914, 6, 764—700. 

Am aooounfc o( the advantages of the rotaiy kiln and its u.e 
in the manufacture of cement t for nodulising wee, cinder, 
etc.; burning lime; routing bauxite, chemical*, etc.; 
manufacture of bichromate, j burning writes; manu¬ 
facture of sulphides; production of phoapnatio fertilisers 
from phosphate rook, and of potassium compounds from 
felspar.—A. 8. 


External corrosion of cast-iron pipe. Pugh. See X. 
Patents. 

[Mixing liquids.] Apparatus for the introduction of ossa 
liquid into another under pressure. R. C. Parsons, Lusaka. 
Eng. Fats. 16,751, July 21, and 29,329, Deo. 18,»». 
To maintain the proportion between the two liquids as 
constant as possible when the flow varies oonaiaesshlp, 
a pair of vertical injecting cylinders is used having nutans 
of slightly higher speoifio gravity than the liquid ami hath 
connected with an adjustable, oonstant-losr taedlsg 
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devioe, and so arranged that the upward stroke of one 
piston synchronises with the downward stroke of the other. 
All mechanioal friction is reduoed as much as possible. 
(See also this J„ 19H, 610).—W. H. C. 

Mixer for liquid). B. Goldman. Fr. Pat. 468,969, Feb. 

28, 1914. Undor lnt. Conv., April 22, 1913. 

To promoto the mixing, the blades of the agitator are only 
partially immorsod in the liquid. They are adjustable 
vertically on the shaft so ns to be adaptable to various 
depths of liquid.—W. H. C. 

Drying machines or hydro-extractors; Centrifugal -. 

H. C. Longsdon, Keighley. Eng. I’at. 22,261,'Oct. 3, 
1913. 

Looking deviees flexibly connected together are provided 
for centrifugal machines with covers, so that the machine 
c&nflbt bo started until tho cover is closed nor can the 
cover bo opened until the machine is stopped. Tho 
drum can, however, bo rotated by hand when the covor is 
open.—W. H. C. 

Dryer; Mechanical - with superposed parts. F. 

FouchA Fr. Pat. 468,939, Feb. 25, 1914. 

A number of drying chambers through which tho material 
is carried on endless bands aro arranged one above the 
other. Tho material passes down from band to, band and 
the hot air or other drying medium is passed either upwards 
■or downwards, or from the oentro both up and down, or 
vice-versa. The tension and speed of each band can bo 
adjusted independently and stirring devices and eleaning 
brushes may bo provided. The hot air is obtained from a 
stove in which tho hot gases pass through vertical passages 
grouped around a furnace and interposed between hori¬ 
zontal passagos through which the air is passed.—W. H. C. 

Thickening and agitating pulp ; Process of and apparatus 

for -. J. van N. Dorr, Denver, Colo., U.8.A. Eng. 

Pat. 22,411, Oot. 4, 1913. 

Thk pulp flows from the shoot, B, and launder, o, into 
the tank, A. The clear liquid overflows through the 
launder, u, and the solid particles sink to the bottom 



where thoy are agitated by tho rakes, J, and are elevated 
by the air-lift, c, and overflow into the agitating chamber, 
x, formed by the suspended oonical partition, X. The 
heavier partioles sink rapidly and are re-washed and re¬ 
elevated, and the lighter particles are discharged as a 
thiokonod mud through the pipe, J,—W. H. C. 

Grinding mitts. D. M. Clark, London. From Bradley 
Pulveriser Co., Boston, Mass., U.S.A. Eng. Pat. 6193, 
Maroh 11, 1914. 

To prevent leakage of lubrioating oil from the universal 
coupling to the rotary shaft, a frusto-oonical shield is 
provided, within the universal coupling, to retain the oil 


Furnaces for boiling or melting p urp ose s . L. F. Tooth, 
London. Eng. Fat. 7636, March 26,1914. Addition to 
Eng. Pat. 18,623, Aug. 12, 1912 (this J., 1013, 933). 

Thk furnace is built up of quadrant-shaped blooks and the 
annular flue is divided horizontally into an upper and a 
lower portion. The former oommunicatee with the oentral 
heating chamber and the latter with the flue leading to 
the stack. The openings in tho partition and those con¬ 
necting respectively the heating ohamber with the upper 
flue ohamber and the lower flue chamber with the stack 
aro arranged so as to cause the gases to traverse as long a 
path as possible.—W. H. C. 

[A'tfn.l Art of treating vegetable and mineral matter by heat. 
A. G. Waterhouse, Leonardo, and J. H. Van Mater, 
Atlantic Highlands, N.J. U.S. Pat. 1,106,729, Aug. 4, 
1914 ; date of appl., Aug. 13, 1913. 

A tunnel kiln for burning bricks or other products consists 
of an insulating conduit, held above its foundations by 
external, isolated supports, and having an under-passage 
throughout its length, formed between two hanging 
partitions, which extend downwards from the interior of 
the conduit into a water-seal. Two separate supports 
driven by external mechanism travel through tho conduit in 
opposite directions and carry tho material to be burnt, 
which is heated on both sides whilst passing through tho 
oonduit.—0. R. 


Gases ; Extractor of liquids and solids from -. ,T. T. 

Wilkin, Assignor to The Connersvillo Blower Co., 
Connersville, Jnd. U.S. Pat. 1,106,868, Aug. 4, 1914; 
date of appl.. May 27, 1914. 

The top, 11, of tho oentral chamber of the apparatus 
(see fig.) has a circular aperture closed by a heavy, movable 
plate, 14, from the under side of which a plug projects 



into the opening. With sufficient pressure in the ohamber, 
the gas passes through the annular spaoe, 13, 15, and 
thence, in a thin, radiating stream between the adjaoent, 
horizontal surfaces of the place and its support, to the 
spaoe above, the non-gaseous constituents accumulating 
in the annular channel, 17, and being discharged through 
the pipe, 21.—W. E.F.P. 

Evaporator. K. Zaremba and 0. Mantiua, Buffalo, N.Y., 
Assignors to Zaremba Co. U.8. Pat. 1,106,632, Aug. 11, 
1914; date of appl., Aug. 22, 1912. 

A vessel for the evaporation of aoid or other corrosive 
liquids in vacuo consists of a steel or oast iron cylindrical 
shell lined with refractory brioks or slabs which are 
built in and domed or arched so that the lining can itself 
withstand pressure from without. The heating medium 
is passed through a group of horizontal pipes o( acid- 
resisting material which extend from acid-resisting 
tube-plates and protected steam-chests fixed on opposite 
sides of the lower part of the vessel.—W. H. C. 
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- 0. E Beaoh, Assignor to 

T. W. Braun, Lob Angeles, Cal. U.8. Pat. I,f06,954, 
Ang. 4, 1914; data of appL, Aug 21, 1912. 

The material i> fed into the cup-shaped Teasel, 12, 
rotating about the spindle, 8, through the hollow screw, 
19, which Serves to clamp a transparent cover, 17, on 



to the vessel. A layer of Altering material, 18, is inter¬ 
posed between tho upper edge of the vessel and the 
cover.—W. H. C„ 


Plastic materials [Soap, clay, etc.]; Treatment of -. 

A. L. Mowry and F. A. Secord. Fr. Pat. 4(18,002, 
Feb. 3, 1914. 

The material is forced through a conduit by a hollow 
Bcrew conveyor, and issues at tho further end in a 
rectangular form. It is heated or cooled during its 
passage through tho apparatus by circulating a heating 
or cooling medium through the screw convoyor.—W. H. C. 

Filter-press. R. Christiansen. Fr. Pat. 468,5(55, Feb. 17, 
1914. 

A hkatino agent is passed through a pipo disposed in a 
spiral groove formed in the outer surface of the casing 
which surrounds the press-plates. —W. H. C. 

Tanks and reservoirs ; Process for lining -, Comp, du 

Cimcnt-Verre. Fr. Pat. 469,064, May 10, 1913. 

The tanks are lined with enamelled metallic plates 
joined together by a solder which will resist the action 
of the liquid they are destined to contain.—W. H. C. 

Furnaces; Regenerative gas ——. F. K. Siemens, 
London. F.ng. Pat. 28,049, Dee. 5, 1913. Addition to 
Eng. Pat. 10,824, May 7, 1912. 

See Addition of Jan. 1, 1914, to Fr. Pat. 461,938 of 1913 • 
this J., 1914, 850.—T, F. B. 


Drying apparatus. C. Gran, Niedernzwil, Switzerland. 
U.S. Pat. 1,107,294, Aug. 18, 1914; date of appl., 
Sept. 23, 1912. 11 

See Fr. Pat. 447,238 of 1912; this J., 1913, 275.—T. F. B. 

Oases ; Apparatus for purifying [waste] -. A. Muller, 

Leipsig-Schleussig, and C. Bomhard, Berlin. U.S. Pat. 
1,107,986, Aug. 18, 1914; date of appl., Doc. 2, 1909. 
See Eng. Pat. 17,380 of 1909 ; this J., 1910, 932—T.F.B. 

Separating solid matter, more particularly cellular matter, 

from liquids ; Apparatus for -. B. Hofer, Munich, 

Germany. U.S. Pat. 1,108,095, Aug. 18, 1914. Date 
of appl., April 22, 1914. 

See Eng Pat. 6793 of 1914 ; this J., 1914, 939.—T. F. B. 

Separation of materials ; Process for effecting Ike -. 

R. JafM, Frankfort, Germany. U.8. Pat. 1,109,529, 
Sept. 1, 1914. Date of appl.,(March 16, 1912. 

Sn Ger. Pat. 155,531 of 1911; this J., 1913,351.—T.F.B. 


Faentim,- Process for producing and maintaining a high 

-. Sudfeldt und Co. Fr. Pat. 468,434, Feb. 13, 

1914. 

See U.S. Pat. 1,100,694 of 1914; this J., 1914,781.—T.F.B. 


IIa.—FUEL; GAS; MINERAL OILS AND 

WAXES. 

Vertical retorts ; Wilson’s “ continuous-intermittent "■-. 

J. Dickson. J. Gas Lighting, 1914, 127, 615—621. 
The “ continuous-intermittent" process oonsists in making 
gas continuously in vertical retorts whioh are partially 
discharged and Riled up with frcqh coal at short intervals. 
The process has been in use for a year at Johnstone, 
with an installation comprising three settings of 4, and one 
of 6 retorts, each capable of carbonising 3 tons of coal 
per 24 hours, and each Betting having a separate gas- 
producer. The retorts were designed to suit the secondary 
coking coals of Scotland and are 23 ft. high, 3 ft. 4 in. by 
10 in. at tho top, tapering a distance of 11 ft. 6 in. to 
4 ft. by 1 ft. 8 in. 7 cwt. of coko is withdrawn overy 
4 hrs. leaving 6 to 7 ft. at tho top of tho retort to be re¬ 
charged. Compared with horizontal retorts used pre¬ 
viously, there was a saving in labour cost during the 
year equivalent to l-47d. per 1000 cb. ft. of gas, on an 
output of 9f million cub. ft. Tho yield increased from 
9820 to 10,113 cb. ft. of gas, from 12-90 to 14-63 galls, of 
tar, and from 26-50 to 28-99 lb. of ammonium sulphate 
per ton, while coko foil from 9-90 to 8-78 owt. per ton, 
these results being obtained with a oheaper coal than that 
previously used. During tho last two months of tho 
period reported on, tho yield was 10,808 cb. ft. of gas, 
15-69 galls, of tar and 29-48 lb. of sulphate nor ton, with 
a consumption of 18-42 lb. of coke per 100 lb. of coal 
carbonised. The gas has calorifio value 647 B. Th. U. 
gross and 583 B. Th. U. net, and tho illuminating power is 
17 e.p. Naphthalene stoppages have fallen from 195 to 
23 during tko periods May—July 1913 and 1914. The 
yield of gas per ton was greater by 400—600 cb. ft. whon 
the charging period was increased to 4 hrs. 48 min., but 
the calorific value fell to 593 B. Th. U. gross and 534 
B. Th. U. net, tho candle-power to 15-6 and the fuel 
consumption increased to 18 lb. of coke per 100 lb. of 
coal. The composition of the gas was :— 


Charging period . 

% 

4 hrs. 

% 

Carbon dioxide . 

. 3-05 

310 

llluminantH. 


5-00 

Oxygen . 

. 0-45 

0-50 

Carbon monoxide. 


7-50 

Methnno . 

. 28-35 

33-90 

Hydrogen . 

Nitrogen. 

. 49-80 

43 25 


6-75 


Tho retorts run 6 to 7 weeks without scurfing. At the 
first sign of sticking up, the retort is worked till empty, 
the carbon burnt on by admitting air at the bottom, any 
remaining carbon is removed with a light bar, the retort 
is Riled with coke to within 7 ft. of the top, and charged 
with coal some time aftor. The wholo prooess occupies 
54—66 hrs.—A. T. L. 

Transformer oils. W. Brauen. Chem. Rev. Fett. Ind., 
1914,21,138—139,170—171. 

Ohly mineral and rosin oils are now used in transformers ; 
most of those sold are neutral, and have high Rash end 
ignition points, good insulation capacity and low viscosity. 
Sinoe mineral and rosin oils are hygroscopic, electrical 
conductivity determinations should be applied to the oil 
previously dried or heated to 100° C. In use the mineral 
oils are oxidised, with formation of acids whioh attaok the 
metals, especially the lead, of the transformer, to form 
compounds sparingly soluble in oil, leading to the pro¬ 
duction of solid yellow to blaok deposits in the trans¬ 
formers. The insolubility of the acids in petroleum spirit 
indicates the presence of hydroxy-acids. Their saponi¬ 
fication value is about 187. The formation of adds 
increases with the temperature and time, and the pteaenee 
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«f copper promote* the oxidation. Oil* containing sulphur 
undergo pronounoed decomposition in tranaformem. The 
■did deposits oontain up to 30% of ash, and are partially 
•eiaM* in hot mineral oil and soluble in bennene, from 
which they can be rcprecipitated by petroleum spirit. 
AO types of crude or slightly refinea mineral oils yield 
these solid deposits, whereas highly-refined odourless or 
yellow oils, which have been treated with concen¬ 
trated sulphuric aoid, arc equally oxidised, but instead 


but the number of beehive ovens decreased by 57. The 
average production of each retort oven was about 2300 
tons, and of each beehive oven 505 tons. A marked 
tendency to consolidation into larger units is shown, the 
number of coke establishments having decreased from 
578 in 1010 to 551 in 1013. The total value of the coke, 
gas, tar, ammonia, and other products produced at by¬ 
product recovery ovens during the last three years is 
shown in the following tabic 


Product. 

ion. 

1912. | 1913. 

Quantity. 

Value. 

Quantity. 

Value. Quantity. 

Value. 

Gas (thousand cb. ft.). 

Tar (falls.) . 

Ammonia, sulphate or reduced to equivalent in 

aulpliatc (lb.) . 

Ammonia liquor (Ralls.) . 

ABtajrdrou* ammonia (lb.) . 

Other by-products. 

33,274,8(11 

60,410,59!) 

72,920,056 

4,660,506 

23,180,118 

83,781,218 

1,638,314 

3,043.70] 

548,824 

1 847,929 
273,915 

54,491,248 

94,300,583 

95,275,545 

5,502,403 

•26,672,474 

*4,650,517 64,553,941 

2,310,000 115,145,025 

3,649,144 173,342,349 

735,120 4,102,448 

•2,387,562 *28,063,936 

610,552 — 

*5,094,091 

2,830,158 

5,324,444 

537,413 

•2,136,656 

403,579 

Total value of by-products. 

Coke (short tons) . 

7,847,845 

10,033,901 

27,207,897 

11,115,104 

14,343,795 — 

42,632,930 | 12,714,700 

10,925,941 

48,637,852 

Grand total... 

! — 

37,331,858 

— 

56,970,725 ' — 

05,503,793 


• Mainly ammoniacal liquor sold on pound basis of Jill*. 


of yielding a deposit, form acid vapours, oil-soluble acids, 
and water. These products strongly attack the metals 
and insulating material. The acids have a pronounced 
oxidising action and liberate iodine from potassium iodide. 
As a practical test of the stability of an oil a current of 
air, oxygen or ozone is passod through the sample heated 
to the desired temperature in a glass vessel. The deposits 
of liquid acid products thus obtained arc identical with 
those formed in a transformer. Minoral oils rich in hydro- 
carbona with open carbon chains arc particularly liable 
to decomposition, whilst those rich in cyclic hydrocarbons 
are more stable. In practice oils containing aromatic 
hydrocarbons have proved the most suitable. Rpsin oil 
(flash point 158" to 160° C.; ignition point, 170* to 180" C.) 
m preferable to mineral oils. The volatility is only slightly 
higher, whilst the insulation capacity is better than in the 
case of mineral oils. The oxidation products are soluble 
in the rosin oil and do not attaok tho metal or insulating 
material, whilst water is not formed in tho decomposition. 
Owing to slight jxdymerisation rosin oil thiokens more 
than mineral oil of equal viscosity, but since its viscosity 
decreases much more rapidly with rising temperature, it 
always remains sufficiently fluid to circulate in the trans¬ 
former. To obviate tho action of atmospheric oxygon 
upon mineral oils, transformers are mado in whioh contact 
of tho air with the hot oil is prevented, but these arc 
only partially successful, since the air dissolved by the 
oil is able to produce the deposits and acid-formation, 
with the liberation of water. Rosin oil that has become 
viseouB after many years’ use can be mado sufficiently 
fluid again by the addition of fresh oil Mixtures of 
mineral and rosin oils should not lie used, since they 
undergo decomposition in the same manner as mineral 
oils. (See also this J., 1910, 406; 1911, 096, 097; 1912, 
62, 114.)—C. A. M. 

Cote production in the United States in 1913. E. W. 

Parker. U.S. Gool. Survey. Mineral Resources, 1913, 
455—520. [T.R.] 

Tee production of ooke in the United States in 1913 
amounted to 46,299,530 short tons, valued at $128,922,273 
compared with 43,989,599 tons in 1912, value $111,805,113. 
The amount of coal consumed in coke manufacture in 
1913 was 69,239,190 tons. Of the 1913 production, 
32Mtt4y830 tons, value $80,284,421, was beehive or “ oven ” 
coke and 12,714,700 tons, value $48,637,852 was by¬ 
product or “ retort ” coke. Nearly 70% of the increase 
m the production in 1913 was due to retort coka. The 
total Bomber of ovens and retort* in operation in the 
Uastod States in 1913 increased from 102,230 to 102,650, 


• The gas included in the table is the “ surplus ” not 
: consumed in the coking process, which is either used at 
| manufacturing establishments operated in connection 
i with the coke-oven plant or sold. At the close of 1912 
j there were 5211 retort ovens in operation, and 793 were 
j building. The completed ovens consisted of 2100 United- 
; Otto ovens (including the Otto-Hoffmann and Schniewind 
j tvjHMs). 1443 Somet-Solvay, 281 Rothberg, 1,215 Koppers, 
| 150 Didier, and 22 Klonne ovens. At the close of 1913 
there wore 5688 ovens working, and 504 ovens building. 
The new construction added in 1913 consisted of 54 
Somet-Solvay ovens, 66 Koppers, and 150 Didier ovens. 
There were 200 United-Otto ovens abandoned. The 
ovens building included 334 Koppers ovens, 152 Somet- 
Solvay ovens, and 18 Wilputte ovens. 

j California petroleums; The specific heat of -. H. E. 

j Wales. J. Jnd. Eng. Chem., 1914, 6, 727—728. 
j The results given are :— 



Composition of oil. 

Specific 

at 

20° V. 

Water. 

O’— 
150° ('. 

150° — 1 Above 
300° V. | 300“ C. 

Asphal- 

tum. 

1 

0 


- 1 - 

_ 

0-3999 


0-33 

— 

—. — 

— 

0-4143 

3 

052 

— 

— ! — 

— 

0-4380 

4 

70 

5-7 

23-14 : 32 1 

31-7 

0 5016 

5 

1-3 

0 

37-4 1 30-0 

30-91 

0-4788 

(i 

0 

35-6 

54 1 | 4-2 

0-2 

0-4804 

7 

0 

8-1 

27-3 | 39-7 

235 

0-4474 

8 

0 

25-8 

43 3 22-1 

7-0 

0-4832 

0 

0 

0 

123 ! 48-7 

30 3 

0-4419 

10 

0 

0 

22-5 42-3 

34-7 

0-4553 

11 

0-2 

0 

30-9 226 

39-0 

0-4669 

12 

0 

0 

34 1 30-2 

354 

0-4491 

Note. 

—Nos. J, 

2 and 3 were oils yielding no distillate below 


j Hydrogenation of oils, and synthetic fatty acids [from 
petroleum], Colletas. See XII. 

Patents. ■ 

! Lignite ; Treatment [drying] of -. T. Rigby, Dumfries, 

Scotland, and N. Teatrup, London. Eng. Pat. 18,920, 
Aug. 20. 1923. 

In a drying plant such as that described in Eng. Pats. 
24,748 of 1911 and 969 of 1912 (th» J., 1913, 77, 353) the 
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temperature of the issuing gases is maintained between, 
78° and 150° C. by varying the feed of lignite in relation 
to the volume of hot gases, The drying duot and its 
auxiliaries are made strong enough to sustain an explosion, 
the foroe of which is dissipated through an outlet to the 
atmosphere.—0. E. M. 

Peat or bog material; Treatment of - for induet rial 

purposes. A. Dickson, S. Geoghegan, and A. Smythe, 
Dublin. Eng. Pat. 18,932, Aug. 20, 1913. 

Peat in a liquid state is fermented at 90° F. (32-2° 0.) by 
the addition of yeast; the solid matter separates, and is 
further dried meohanically.—O. E. M. 

Coke; Machine for quenching anil discharging -. 

Maschinenbau-Anstalt Humboldt. Fr. Pat. 467,891, 
Jan. 30, 1914. 

A portable caBing, mounted on a trolley, receives the 
coko from any ohambar of the oven and carrieB it to a 
central discharging pit. The casing is of fl-section, and 
is suspended from its upper end ovor a Axed base-plate. 
The coko is discharged from the ovens into this casing 
through a tubular member tit ted with water sprayers. 
The trolley is brought to the central pit and by swinging 
the casing asido from its base-plate the coko is discharged 
down a fixod inclined plate, where a furthor quantity of 
water is supplied for quenching. The lower part of this 
iplate is perforated for the osea[K: of water and coko dust. 
At the bottom of the inclined plate, and forming a con¬ 
tinuation thereof, is a series of discharging hoppers which 
■can be adjusted vertically to regulate the passage of the 
-coke to a conveyor and elevator.—A, T. !.. 

Retorts for continuous distillation of coal; Vertical -. 

Comp. Gen. do Construction do Fours. Fr. Pat. 
468,808, May 3, 1913. 

AiR-HEATnra Hues are arranged around the lower parts 
•of tho retorts, and dampers are provided so that the 
hot air can bo directed at will either to tho gas generator 
or to the regenerators and thonco to tho combustion 
-chambers.—A. T. L. 

Acetylene, gas ; Storing of dissolved -. G. L. Wilkinson, 

Middle Town, Conn., li.S.A. Eng. Pat. 18,745, Aug. 18, 
1913. 

Silk waste is used for absorbing the solvent used to dissolvo 
the acetylene.—W. H. C. 

Ammonia from qtroducer gas ; Apparatus for absorbing -. 

E- S. Mond, London. Eng. Pat. 17,779, Aug. 2,1913. 
The gas is passed through a long vessel, provided with 
two or more lutes for the removal of tar, and containing 
acid, whieh is sprayed up into the gas space by means of 
revolving dashers. Tho vessel consists of a steel frame¬ 
work, comprising vertioa! sections connected together 
by horizontal mombers, which support a lead shell resting 
on a lead floor, the vertical sides and the floor being burnt 
together and on to long lead straps, which arc lapped 
over the angles of the frame. Tho roof is supported by 
longitudinal lead straps lapped over the longitudinal 
angles of the framework, and by curved metal straps 
covered with lead and bolted to tho uppermost horizontal 
angle at the side of the framework. The dashers are 
supported by bearings built on a foundation, which is 
separate from the framework, the dasher shaft passing 
through a gland fixed in a vertical cast-iron plate, which 
may form part of the bearing and be covered with lead on 
the inside.—O. R. 

Hydrocyanic acid in crude coal gas; Recovering as an 
ammonium salt the nitrogen of the -. South Metro¬ 

politan Gas Co. and E. V. Evans, London. Eng. Pat. 
29,047, Deo. 16, 1913. 

Tee hydrocyanic aoid is converted in the known manner 
into ammomumsulphoeyanide (thiocyanate), and the latter 
is hydrolysed by an acid, preferably sulphuric aoid, at 
about 50° C., and under conditions of concentration and 


proportions by mass suitable for obtaining a maxi mum 
yield of ammonia in the form of an ammonium salt. The 
quantity of sdlphurio acid used may be equivalent to the 
ammonium sulphate to bo produced by hydrolysis of the 
thiooyanato and the ammonia in the gas from whieh the 
thiooyanate has been made, and the aoid liquor left after 
the hydrolysis is then supplied to the saturator in which 
the ammonia in the gas is converted into sulphate. The 
conditions of oonoentration, etc., leading to tho maximum 
yield of ammonia in the hydrolysis are suoh that no 
appreciable precipitate is produoea in the liquor and no 
appreciable quantity of volatile nitrogenous products 
escapes. They must be determined experimentally 
in particular caBos, but with a 25 — 30% solution 
of ammonium thiocyanate, 1 vol. of this is heated 
at 80°—110“ C. with 1-5 vol. of 70— 80% sulphuric 
aoid; 96—99% of tho theoretical quantity of ammonia 
is reeovored. The reaction is: NH.8CN+H,0=. 
COS+2NH,.—A. S. 


Coal gas and similar gases ; Purification of —— with 
recovery of by-products. K. Burkhoiser. Fr. Pat. 
489,122, Feb. 28, 1914. 

Hypbouen sulphide is absorbed by an alkaline emulsion 
of hydrated iron oxide and free Bulphur. The mixtnre of 
iron sulphides and froo sulphur formed, is treated 
with an alkali sulphide to extraot the free sulphur, 
and tho iron sulphides are oxidisod so as to regenerate 
an emulsion of hydrated oxide and free sulphur. The 
alkali necessary {or tho absorption may be provided 
by the ammonia presont in tho crudo gas, tho temperature 
of the washing liquor being regulatod so as to leave 
the requisite quantity of ammonia in the gas. The 
cyanogen in the crudo gas is also absorbed, soluble 
thiocyanates being formed. The solution from the 
extraction with alkali sulphide is heated to 90—100° C. 
to precipitate free sulphur, tho thiocyanates remaining in 
solution. Tho hydrogen sulphido and ammonia set free 
by heating tho solution are returned to the purifier. Tho 
freo sulphur is burned and tho sulphur dioxide used for 
absorbing ammonia from the coal gas.—A. T. L. 


Combustion of combustible mixtures. C. D. MoCourt, 
Streatham Common, and Bonooourt Surfaeo Com¬ 
bustion, Ltd., London. Eng. Pat. 18,542 of 1913; 
date of appl., Jan. 15, 1914. 

The flues are packed with bricks or shaped pieces of 
refraotory material sot at an angle with one another so as 
to form a tortuous passage whioh decreases in oross- 
section in proportion to the reduction in temperature 
of the burning or burnt products of oombustion passing 
through it.— W. H. C. 

Hydrocarbons [of coal distillation gases]; Conversion of 

aliphatic. - into alcohols. 3. de Lattre. Fr. Pat. 

468,244, Feb. 9, 1914. 

Coal distillation gases, especially those produced during 
the early stages in coke ovens, are freed from hydrogen 
sulphide, tar, and aromatio hydrocarbons, and then 
passed through concentrated sulphurio acid, preferably 
in presence of vanadium or uranium oxide; the ethyl 
hydrogen sulphate produced is converted into ethyl 
alcohol by moans of water. The residual gas, containing 
methane and its homologuos, is mixed with an equal 
volume of chlorine and subjected to the action of ultra¬ 
violet rays; the chlorohydrocarbons thus formed are 
converted into the corresponding alcohols by treatment 
with an alkali or alkaline-earth.—T. F. B. 

Gasolene or naphtha ; Machine for refining used -. 

G. E. Olsen, Laconia, N.H. U.S. Pat. 1,106,887, Aug, 
11,1914; date of appl., April 14,1913. 

The naphtha is displaced upwards by water into a small 
dome at the top of a tank fitted with agitating gear, and 
passes off through a pipe having a transparent portion for 
inspection of the liquid.—O. E. M. 
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Cl. II».—DE8TRDCTTVH DISTILLATION; HEATING; LIGHTING. 


{Ort. Ii,m4. 


ILifiU petroleum ] tpiri,, petroleums, and bemtoU • Prooete 

E. Barbet et Filset Cie. Fr Put. 468,06£April 12, 1913 . 

“P er » tio,1 » in each of which 
within ” b t" m0t ‘ Pfe u,ed “ nonjuncUon 

°° lumn i Wltl > triple effect., crude 
*» eepnmted into 11 di.tinct fraction.. 
h? t?e * P f tr0le ’™' L the hghter .pint is separated 
m the (fret operation end the illuminating and heavy oil. 

trint ZZt 11,0 , prOCe “ diff0 ™ ‘hat of ordinary 
tnple effect evaporation in that the game (atmoaohcriol 

i’n7th’r^mTT ta ' n r 1 !n “° tion » f the Bra?S 

fh» Z? ^ ’ ! ow ®»t powiblo pressure is oach action of 

!nd vTl*° r, '*', Furth '’ r ' in oach eerie., thThquid 
and vapour paw from auction to section in ocnositn 

SSS SiV^'r 1 “ 1 

w^fn a d " 8 Cr ‘Ir}- . In the fir8t the oil flow, down- 
heated eloctrS path between a .eric, of inclined plate, 
neatea electrically by internal reeistanoe.. The vatioimi 
'“ 8 /™ m the still-head downward, through a condenser 

M!!d w t£ ,, JniSr d in an 

form nf Jm * tlll : head >n<1 eondonger. The second 
I'!™," 1 ,"Ml comprises a vewel, with wall, encased in 
lon-heat-conduoting material, containing a number 
of horizontal plate, forming tho electrical resistances. 

—A. T. L. 

Rewi" ?<’ .f 0 ; Cmn l mU “>n f<" agglutinating -. 

lQ 1 f g ri , . Cu lereo . aU9! - U S. Pat. 1,107,880, Aug 18 
19U. Hate of appl., April 8 , 1913. 8 *’ 

, See Eng. Pat. 6343 of 1913 ; this J., 1913 , BflO.—T. F. B. 

Coal gas ; Apparatus for the manufacture of _ R r 

Congdon, Atlanta, 0a„ U.S. A. Eng. Put 9587 
AP™ I’. 1914. Under Int. Conv., Apri?29, loi 3 . ’ 
See U.S. Pat. 1,090,813 of 1914 ; this J„ 1914,471.-T.F.B. 

of appl., June 12 , 1913 . 8 ’ UMe 

See Eng. Pat. 14,153 of 1912 ; thi. J„ 1913, 860.-T.F.B. 

A ™X an ~ lp Y ; * 

1,108,705, Aug. 25, ^v ti, ,9^ 

See Eng. Pat. 13,141 of 1912; this J., 1913, 971.-T.F.IL 

Motor-writ. n. de Fazi, Rome. U.S. Pat. 1 108 351 
ug. 25, 1914. Dato of appl., Oct. 31, 1912 ’ 

See Eng. Pat. 25,177 of 1911; thi. J., 1913 ,187.-T.F.B. 

Pr ^n J-°L a '^ obtaining phenols from tar oil, 

4 5 Sw& Z'm” 0 "* ]t * refini *< P e,rok ^' 

C Z& ;f TaCt Z n ° f 'urlurtrial chemical product, can- 
S« VII amm oo,acal liquor. Fr. Pat. « 8 , 535 . 

Apparatus for determining the percentage of carbon dioxide 
*" flue gone. Eng Pat. 21,54^ L XXIII 


” t f r frompert, by pawing an electric current through 
P«»t pulp, heated to a temperature of at least ire., 
a pressure inch that no .team is produced. 
It wa« provedthat the water in peat is partlyfree and 
partly combined in the form of “ hydrooelhifoso," and 
that the combined water could not bo got rid of bv 
prewure. Prior to the patent it had bSen suggested 
Umt the water could be removed by the use of a com- 

raid tba te ™P er »‘ u "» nd P rc “ ure - The patentee, 
.aid that the result oould be attained by the use of an 

wide^TmluTI 1 ( i h<> V °] tage 0i which "right T »ry within 
* ln » or temperature. The petitioner con¬ 
tended that tho only result obtained by the uae of tho 
current was due to its heating effect. 

The Court held that tho specification described a 
prooew in which the electric current was used to effect 
the decomposition of the “ hydrocellulose” without recourse 
r ‘ hat , P^P? 8 ® to heat while the earlier proses 
depended on tho effeot of heat alone. The prooew hail 
°" a jo-aetical scale for some time, with 
•?,. f® 8 ? 11 t , h *} » pressed cake had been produced suitable 
'r“ r fo , r f “?* or ' or consumption in a gas producer for 
tho production of ammonium sulphate. The process 
W rf C* e f U ? nd directions given were saffioiont. A 

Sfw«lwfth V otta y W “ giV0D and the V ' m,m waa 


P.TlltT Call. 

0 .. i. arsa v vsj- 

caasri 


IIb.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

L Z7J1 Trm [ mr "< distillation) 0 / peat, 

sawdust, nutshells, and other -. R. F. Stronu 

London. Eng. Fats. 15,080 of 1914, and 18,984 of 
1913; dates of appl., Aug. 21, 1913. 

Fob the production of alcohol, acetic acid, acetone 
loZltZ Z ' T ,,ea,; iR “aefieated in a retoit 
fTlU ^1f ‘ th ? c °'' ,lc f <' r - The partly carbonised peat 
^ith L, * m ‘ u th ',’ b ? Uum ,lf a second retort fitLi 
with shelves and slowly rotating rakes, and con 
neeted With a condenser. Tho condensed tarry liq^d, 

nrodmOs , M 'II^ ati<ln »' <«etio acid and other 

products 18 cracked in a coil heated by tho red hot 
carbonised poot in a third chamber: the liquid products 
are condenaed, and the gas.-s are scmbbi'd and used 
for firing the retorts. The apparatus ia Buitably modified 
for dealing with nutshells, sawdust, etc.—0. E. M. 

*■ ? aw|p y- A »iKnor to 
A. v. Little, Inc., Boston, Mass. U.S. Fat 1 l()fl 707 
Aug. 11, 1914 : date of appl., April 13, 1914 ’ ’ ° ’ 

By repeated treatment with an aqueous solution of alkali 

andTmeThIrT ^m “y| alcohol 

and a methyl aloohol layer containing small quantitie. of 

acetone, are obtained. The acetone layer ispurifiwTbv 
dissolving out the alcohol with aquoous alkali.—0. E. 

Furnacu for heating gas,,. 0. M. T. Olwon, Nygard 
Sweden. Eng. Fat. 11,774, May 20, 1913 . * 

Heat is transferred from the hot to the oold new 
“7,i n K 'P arat< “ Anperimposed chamber, fittedwith 
baffle, of ohoquer-bnekwork, by a falling atroam of sand 
whioh paww roooewively through the chambers.—0. E. m! 

Incandescence body for electric lamps. W. G. Hughe. 
Pittsburgh, Pfc U.S. Pat. 1,106,384, Aug. ll.Wu’ 
date of appl., Dec. 16, 1912. * ’ 

pure '. drawn - annealed, metallic nranium ia 
produeed from a mixture of uranium chloride, metallio 
aodium and potawium ohioride.-B. N. 



rfL— ta» mo tar prowcib. 
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Gkm-kmp ; Electric - . W. Herat, Gottingen, Ger¬ 

many, Assignor to Marat Lamp Co. U.8. Tata, (a) 
1,106,960and(8)1,100,901,Aug. 11,1914; dateaolappl., 
Sept. 10, 1908 and April 24, 1913. 

(a) Thi glower for lampa of the Marat type, non-conduo- 
tive at atmoapherio temperatures but conductive at ligh 
temperature*, i* composed of an intimate mixture of 
yttna and a relatively email proportion of tungstic acid, 
formed into the desired shape and thoroughly baked. 

(b) The homogeneous conductor is oompoaed of intimately 
mixed oxidea of calcium and tungsten.—B. N. 

Filaments and mantles used in incandescent gas-lighting; 

Process for impregnating the -. 0. Bagrachow, Paris. 

U.S. Pat. 1,108,116, Aug. 25, 1914. Date of appl., 
July 13, 1911. 

Ssi Eng. Pat. 18,084 of 1910; this.1., 1911,530.—T. P. B. 


III.—TAR AMD TAR PRODUCTS. 

Autoxidations [of xylene and benzaldehyde], IV. Com¬ 
munication on chemical action oj light. H. Suida. Ber., 
1914,47,467—472. 

It was shown previously (Monats. Chem., 1912, 33, 1268) 
that xylene mixed with an aromatic nitro-hydrocarbon 
contained more active oxygen aftor exposure to light and 
oxygen than pure xylene so treated. In further experi¬ 
ments involving exposure to sunlight for six months, and the 
working up of tho products of the oxidation, it was found 
that tho presonco of the nitro-com pound roducod the total 
yield of oxidation product, but that considerable quantities 
of toluic aldehyde were present. Thus, in presence of tho 
nitre-hydrocarbon the less Btable products of oxidation, 
aldehydes and peroxides, remained, whilst the pure 
chemical reaction—the decomposition of these primary 
products to the next higher and more stable Btage of 
oxidation—was delayed. It was possible by cooling in 
curbon dioxide and ether to bring almost to a standstill 
tho decomposition of the benzoyl-hydroperoxide formed 
from benzaldehyde by the action of ultra-violet light, 
but the product of the primary autoxidation process could 
not be isolated, as it decomposed into bonzoio acid within 
a few minutes of removing from the cooling mixture. 

—G. F. M. 

Phenanthraquinone ; Action of the benzene hydrocarbons on 

- in sunlight. A. Beneath and A. v. Meyer. J. 

prakt. Chem., 1914, 89, 258—270. 
Phenanthbaquinone when exposed to light with o- or 
p- xylene, ^-cumene, or quinaldine, fonns addition products, 
probably ethers of phenanthrenequinol, e.g., 
C,H,.C.O.CH,.C,H,.CH, C,H 1 .CH.O.CH t .C,H,.CH, 

I II or | I 

C.H..C.OH C',H t .C: 0 

from 0 -xylene. m-Xylene, mesitylene, p-oymene, toluene 
and ethylbenzene cause reduction of the phenanthraquin¬ 
one, without formation of any addition produot.—J. B. 

Diazo-compounds and tetrazenes , The action of nitrogen 

peroxide on aliphatic -. H. Wicland and 0. Keisen- 

egger. Annalen, 1913, 401, 244—251. 

The action of nitrogen peroxide on aliphatic diazo- 
oompounds is analogous to that of bromine—nitrogen is 
split off and a dinitre-compound formed— 

,N /NO, 

B-CH< i| + 2NO,=R-CH< + N, 

X N 'NO, 

Diazoacetic ester gives a satisfactory yield of dinitro-acetlc 
ester. Diaaodesoxybenaoin (azibenxil) gives phenyl- 
dinitromethane, with intermediate formation of the unstable 
benzoyl-derivative. Diasofluorene gives 9-dinitrofiuorene 



The tetra-aryltetraaenee behave differently, for, whereas 
with bromine they give bromo-amines, instead of giving 
the corresponding diarylnitraminea with nitrogen peroxide 
a smooth nitration of two symmetrically disposed Demesne 
rings takes place and no nitrogen is split off. A dark green 
addition product is first formed, to whioh the constitution : 
C,H,i(N<5,):N(NO l )(C,H,).N I .N(NO,XC 1 H,): C,H,:(NO,), 
is ascribed. This loses 2 mole. HNO, to give dinitrotetra- 
phenyltetrazcne, 

(NO,)C,H 4 .N(C.H,).N t ^(C,H 5 ).C,H,(NO,). 

The reaction is carried out by adding a benzene solution 
of nitrogen peroxide to the dlazo-com pound. Nitric acid 
acts catalytically to decompose the diazo-oompound. 

—J. B. 


p-Antkraquinvne-aldehyde. A. Eckert. Monatsh. Chem., 
1914, 35, 289. 

/3-Anthraquinon e-ai.dkhydx was converted into 
p-anthraquinoylacrylio acid by the usual method with a 
view to carrying it through the steps of Bacycr’s 
Indigo synthesis. The action of nitric acid, however, on tho 
acid was to give not nitro-anthraquinoylaorylio acid, but 
1-nitroanthraqninone-aldehyde, the same produot as that 
obtainod by direct nitration of p-anthraquinone-aldeh^de. 


Patents. 

Tar and like substances; Apparatus for melting or boiling 

-. R, P. Brousson, London. Eng. Pat. 2058, 

Jan. 26, 1914. 

A cauldron or tank for boiling tar, flux oil from 
petroleum, etc., is provided with a perforated tray 
supported by means of brackets at some distance from the 
wails of the vessel. The material to bo heated is poured 
between the tray and the walls of the vossol. This con¬ 
struction of apparatus is especially suitable for use in 
treating materials such as asphaltio bitumen, and ensures 
rapid disporsion of froth.—T. F. B. 


Phenols from tar oils ; Process of and means for obtaining 

- applicable also for other purposes. A. Popper, 

Tunstall, Staffs. Eng. Pat. 20,077, Sept. 5, 1913. 

Tar oils and caustic soda solution are heated in separate 
tanks and then brought together into a vessel in which 
they fall on a series of ciroular baffle-plates, below each 
of which is a partition with a central opening, so that the 
mixture hss to take a circuitous path before it roaches the 
separating tank. This tank is provided with one or 
more vertical curtain-plates, and from it the oil and 
aquoous solution are run off to stock tanks, or tho oil is 
again treated with caustic soda in a similar manner. 
Thin process may also be used for washing and refilling 
petroleum, benzol, and other oils.—T. F. B. 


Aromatic hydroxy derimlives; Process for producing -. 

Act.-Gos. f. AnUinfabr. Fr. Pat. 469,040, Fob. 10,1914. 

Undor Int. Conv., May 26, 1913. 

The formation of oxidation products, whioh always 
occurs when aromatic sulphonio acids are fused with 
alkali hydroxides, can be avoided if the two substances 
are heated together in aqueous solutions at high tempera- 
turos [e.g., 300° C.). Example .—A mixture of 46 parts 
of the sodium salt of naphthalene-fMulphonic acid and 
50 parts of caustio soda lyo of 40° B. (sp. gr. 1-383) it 
heated in a closed vessel for 10 to 20 houn at 300°— 
330° 0. The cooled mass is acidified and tho 0-naphthol 
is filtered, washed, and dried. A good yield of the phenol, 
only very slightly coloured, is obtained.—T. F. B. 


Process and apparatus for the continuous rectification of 
essences [light petroleum], petroleums, and btnsais. Ft. 
Pat. 468,068. See IIa. 
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{Ort. Ii,m4. 


ILifiU petroleum ] tpiri,, petroleums, and bemtoU • Prooete 

E. Barbet et Filset Cie. Fr Put. 468,06£April 12, 1913 . 

“P er » tio,1 » in each of which 
within ” b t" m0t ‘ Pfe u,ed “ nonjuncUon 

°° lumn i Wltl > triple effect., crude 
*» eepnmted into 11 di.tinct fraction.. 
h? t?e * P f tr0le ’™' L the hghter .pint is separated 
m the (fret operation end the illuminating and heavy oil. 

trint ZZt 11,0 , prOCe “ diff0 ™ ‘hat of ordinary 
tnple effect evaporation in that the game (atmoaohcriol 

i’n7th’r^mTT ta ' n r 1 !n “° tion » f the Bra?S 

fh» Z? ^ ’ ! ow ®»t powiblo pressure is oach action of 

!nd vTl*° r, '*', Furth '’ r ' in oach eerie., thThquid 
and vapour paw from auction to section in ocnositn 

SSS SiV^'r 1 “ 1 

w^fn a d " 8 Cr ‘Ir}- . In the fir8t the oil flow, down- 
heated eloctrS path between a .eric, of inclined plate, 
neatea electrically by internal reeistanoe.. The vatioimi 
'“ 8 /™ m the still-head downward, through a condenser 

M!!d w t£ ,, JniSr d in an 

form nf Jm * tlll : head >n<1 eondonger. The second 
I'!™," 1 ,"Ml comprises a vewel, with wall, encased in 
lon-heat-conduoting material, containing a number 
of horizontal plate, forming tho electrical resistances. 

—A. T. L. 

Rewi" ?<’ .f 0 ; Cmn l mU “>n f<" agglutinating -. 

lQ 1 f g ri , . Cu lereo . aU9! - U S. Pat. 1,107,880, Aug 18 
19U. Hate of appl., April 8 , 1913. 8 *’ 

, See Eng. Pat. 6343 of 1913 ; this J., 1913 , BflO.—T. F. B. 

Coal gas ; Apparatus for the manufacture of _ R r 

Congdon, Atlanta, 0a„ U.S. A. Eng. Put 9587 
AP™ I’. 1914. Under Int. Conv., Apri?29, loi 3 . ’ 
See U.S. Pat. 1,090,813 of 1914 ; this J„ 1914,471.-T.F.B. 

of appl., June 12 , 1913 . 8 ’ UMe 

See Eng. Pat. 14,153 of 1912 ; thi. J„ 1913, 860.-T.F.B. 

A ™X an ~ lp Y ; * 

1,108,705, Aug. 25, ^v ti, ,9^ 

See Eng. Pat. 13,141 of 1912; this J., 1913, 971.-T.F.IL 

Motor-writ. n. de Fazi, Rome. U.S. Pat. 1 108 351 
ug. 25, 1914. Dato of appl., Oct. 31, 1912 ’ 

See Eng. Pat. 25,177 of 1911; thi. J., 1913 ,187.-T.F.B. 

Pr ^n J-°L a '^ obtaining phenols from tar oil, 

4 5 Sw& Z'm” 0 "* ]t * refini *< P e,rok ^' 

C Z& ;f TaCt Z n ° f 'urlurtrial chemical product, can- 
S« VII amm oo,acal liquor. Fr. Pat. « 8 , 535 . 

Apparatus for determining the percentage of carbon dioxide 
*" flue gone. Eng Pat. 21,54^ L XXIII 


” t f r frompert, by pawing an electric current through 
P«»t pulp, heated to a temperature of at least ire., 
a pressure inch that no .team is produced. 
It wa« provedthat the water in peat is partlyfree and 
partly combined in the form of “ hydrooelhifoso," and 
that the combined water could not bo got rid of bv 
prewure. Prior to the patent it had bSen suggested 
Umt the water could be removed by the use of a com- 

raid tba te ™P er »‘ u "» nd P rc “ ure - The patentee, 
.aid that the result oould be attained by the use of an 

wide^TmluTI 1 ( i h<> V °] tage 0i which "right T »ry within 
* ln » or temperature. The petitioner con¬ 
tended that tho only result obtained by the uae of tho 
current was due to its heating effect. 

The Court held that tho specification described a 
prooew in which the electric current was used to effect 
the decomposition of the “ hydrocellulose” without recourse 
r ‘ hat , P^P? 8 ® to heat while the earlier proses 
depended on tho effeot of heat alone. The prooew hail 
°" a jo-aetical scale for some time, with 
•?,. f® 8 ? 11 t , h *} » pressed cake had been produced suitable 
'r“ r fo , r f “?* or ' or consumption in a gas producer for 
tho production of ammonium sulphate. The process 
W rf C* e f U ? nd directions given were saffioiont. A 

Sfw«lwfth V otta y W “ giV0D and the V ' m,m waa 


P.TlltT Call. 

0 .. i. arsa v vsj- 

caasri 


IIb.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

L Z7J1 Trm [ mr "< distillation) 0 / peat, 

sawdust, nutshells, and other -. R. F. Stronu 

London. Eng. Fats. 15,080 of 1914, and 18,984 of 
1913; dates of appl., Aug. 21, 1913. 

Fob the production of alcohol, acetic acid, acetone 
loZltZ Z ' T ,,ea,; iR “aefieated in a retoit 
fTlU ^1f ‘ th ? c °'' ,lc f <' r - The partly carbonised peat 
^ith L, * m ‘ u th ',’ b ? Uum ,lf a second retort fitLi 
with shelves and slowly rotating rakes, and con 
neeted With a condenser. Tho condensed tarry liq^d, 

nrodmOs , M 'II^ ati<ln »' <«etio acid and other 

products 18 cracked in a coil heated by tho red hot 
carbonised poot in a third chamber: the liquid products 
are condenaed, and the gas.-s are scmbbi'd and used 
for firing the retorts. The apparatus ia Buitably modified 
for dealing with nutshells, sawdust, etc.—0. E. M. 

*■ ? aw|p y- A »iKnor to 
A. v. Little, Inc., Boston, Mass. U.S. Fat 1 l()fl 707 
Aug. 11, 1914 : date of appl., April 13, 1914 ’ ’ ° ’ 

By repeated treatment with an aqueous solution of alkali 

andTmeThIrT ^m “y| alcohol 

and a methyl aloohol layer containing small quantitie. of 

acetone, are obtained. The acetone layer ispurifiwTbv 
dissolving out the alcohol with aquoous alkali.—0. E. 

Furnacu for heating gas,,. 0. M. T. Olwon, Nygard 
Sweden. Eng. Fat. 11,774, May 20, 1913 . * 

Heat is transferred from the hot to the oold new 
“7,i n K 'P arat< “ Anperimposed chamber, fittedwith 
baffle, of ohoquer-bnekwork, by a falling atroam of sand 
whioh paww roooewively through the chambers.—0. E. m! 

Incandescence body for electric lamps. W. G. Hughe. 
Pittsburgh, Pfc U.S. Pat. 1,106,384, Aug. ll.Wu’ 
date of appl., Dec. 16, 1912. * ’ 

pure '. drawn - annealed, metallic nranium ia 
produeed from a mixture of uranium chloride, metallio 
aodium and potawium ohioride.-B. N. 
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in which C,H u O, is probably an aliphatic residue, is 
suggested for oanflinio add.—J. B. 

JXkydroxy-lA-naphthnquinontt; The 2.6 and 2.7-. 

0. Dimroth and B. Kerkovius. Annaien, 1913, 899, 
36—43. 

The compounds mentioned in the title were prepared 
by Thiele’s method by treating the known 6- and 7- 
hydroxy-p-imphthoquinones with acetic anhydrido and 
sulphuric aoid, saponifying the resulting tctracetyl-1.2.4.0- 
and -1.2.4.7-totranydroxynaphthaIcnes and then oxidising 
to the quinones (soo Annaien, 1900, 811, 341). The 
2.6-isomeride gives the same colour reactions as 
the methyldihydroxynaphthoquinonedicarboxylio acid 
derived from carminic acid (see preceding abstract) 
and on bromination it gives a tribromo-dorivativo 
closely similar to d-bromocarmine. The 2.7-isomoride, 
on the other hand, gives different colour reactions from 
the oxidation product of carminic acid and its bromination 
product is quite different from 0-bromocarmino. The 
identification of the oxidation product of carminic acid 
as 8-mcthyl-2.0-dihydroxy-I.4-naphthoquinone-3.5-dicar- 
boxylic aoia is thus confirmed.—J. B. 

I 

Kermw; The dyestuff of -. 0. Dimroth and W. j 

iSchouror. Annaien, 1913, 399, I, 43—Cl 
The dyestuff of kermes yields the same decomposition 
products as carminic acid, and like the latter gives a-bromo- j 
carmine when brominated in boiling 50% acetic acid. In | 
anhydrous acotic acid however, the reaction docs not go 1 
so far and there is obtained a new dyostuff, monobromo- I 

coccin, O.II(OH)(CH 3 )(COOH)<^^>C,(OH) > Br. Tho 

side chain, C 2 H 3 0, of kermes acid is replaced in this 
bromination. As the original substance has no aldehyde 
pro]w*rtioB, this side chain must be an acetyl group, 
whence if follows that kermes acid has the constitution 

(COhH)(('H,)(OH)C 6 H<{;{J>(.' 0 (OH) 3 (C,H,O). institu¬ 
tion of kermes acid with zinc dust gives n-methylanthra- 
eene. Kermes also contains a second dyestuff called i 
flavokcrmes acid, which has different dyeing properties 
from tho main constituent. Kermes wax consists of the 
ccryl ester of cerotinic acid.—J, B. 

Herman dyestuffs and medicines; Kmlmrgo on exports of I 
——. Oil, Paint, and Drug Rep., Sept. 14,1914. [T.R.] 
Thbke is a general expectation that the Gorman embargo 
on certain exports from that country via Rotterdam will 
soon bo raised, and Mr. H. A. Metz, of New York, is said 
to have received advices that it had been raisod on dyestuffs 
and most medicines (see however this J., 1914, 915). It iR j 
reported that German dyestuffs are very scarce in the 
United States. “ Developed black,” normally 24 o. per lb., 
■was unobtainable under *2.00 per lb. in 20,000 lb. lots. I 
“ Oxidised black ” had advanced from 8-5 c. to 60 c., j 
■carbolic crystals from 7.6 c. to 66 c., and tartario aoid ! 
from 29 c. to 85 c. In tho case of potash salts used by I 
lead glass manufacturers, not 60 days 5 supply remained in 
the country. Potassium chloride has advanced from 
835 to 8185 per ton. The State Dept, so far cannot indi¬ 
cate when foreign shipments will begin. 

Patents. 

Monoazo dyestuff ; Process for making a -. Farbworke 

vorm. Meistor, Luoius, und Briining. Fr. Pat. 468,218, 
Fob. 5, 1914. Under Int Conv., Sept. 1 and 2, 1913. 

A dvestuto which gives red shades on wool very fast to 
fight, is obtained by combining the diaso derivative of 
4-acetaminoaniline-2-su)phonio aoid with 2 -amino- 8 - 
naphthol- 0 -sulphomc add, or by aoetylating the dyestuff 
obtained, for example, by alkaline reduotiou of the com¬ 
pound of p-nitramline-o-sulphonio add with 7 -amino- 
naphtholsulphonic acid. —T. F. B. 


Phtkaleins of the naphthalene series ; Process for preparing 

-■- Farbwerke vorm. Meistor, Luoius, und Briining. 

Ger. Pat. 275,897, April 16, 1913. 

I. 6-DiHmnoxYHAEBTHAi.XHE is combined with phthalic 
anhydride or its substitution products, with or without 
addition of a condensing agent, e.g., by heating on an 
oil-bath at 180°—200° 0. The products are deep red 
substances, soluble in alkali, which dye deep bluish-green 
shades.—T. F. B. 

Sulphide dyestuffs; Process for preparing -. R. Vidal 

Ft. Pat. 468,526, April 25, 1913. 

Black or blue sulphide dyestuffs are obtained by heating 
p-aminophcnol, p-phonywnediamine, qp-diaminophenol, 
hydroxyazobenzeoe, bonzene-azo-oresols, or polyamino- 
or aminohydroxydiphenylanrines with sulphur in presence 
of phenol, cresol, ot a- or /f-naphthol. The dyestuffs 
from hydroxyazobenzene or hydroxyazotoluene are blaok; 
the rest are blue. The following example is given: 
A mixture of p-aminophenol (50 kilos.), sulphur (30 kilos.), 
and commercial cresol (100 kilos.) is boiled under a reflux 
condenser for 12 hours; On treating the product with 
benzene tho dyostuff Boparatos as a powder. In oases 
where it is not desirable or possible to boil the mixture, 
e.g., with the naphthoic, it iB nested to 200°—220° C. 

—T. F. B. 

.! zo dyestuffs ■ Process for preparing -. L. Cassells 

und Co. Gor, Pat. 275,896, July 1, 1913. 

A diazo or tetrazo compound is combined with triaiuiuo- 
carbazolcmonosulphonic acid (see Ger. Pat. 275,975; this 

J. , 1914, 854); whon the product is diazotiBod and deve¬ 
loped on the fibre or combined with a diazotised nitraniline, 
yellowish-brown to black shades, fast to washing and 
light, are produced.—T. F. B. 

Vat dyestuffs; Manufacture of -. E. Wray, Assignor* 

to Kallo und Co. Akt.-Ges., Biebrioh on Rhine, Germany. 
U.S. Pats. 1,108,056 and 1,108,057, Aug. 18,1914; 
dates of appl., Oct. 29,1913. 

See Ger. Pat. 269,123 of 1912 and Fr. Pat. 463,772 of 1913 ; 
this J., 1914, 247, 416.- T.F. B. 


V.—FIBRES ; TEXTILESj CELLULOSE; 
PAPER. 

Solidonia [ bast fibre], R. Werner. Farber-Zeit., 1914, 
2B, 284. 

Solidonia is a bast fibre which furnishes a yarn of good 
tensilo strength and high lustre. It is generally used 
mixed with wool or ootton. The flbre can be bleached 
and dyed just like cotton. Low temperatures are reoom- 
mondod for dyeing—not abovo 80°—90° C.—as the material 
becomes brittle at tho boiling point. Drying at low tem¬ 
peratures is also necessary. The same dyestuffs are 
employed as for cotton.—J. B. 

Patents. 

Fabrics for outer covers for pneumatic tyres and envelopes 
for balloons ; Manufacture of — —. L. Liait, Parilk! 
Eng. Pat. 22,006, Sept. 30, 1913. Under Int. Conv., 
Oct. 9. 1912. 

The weft threads, preferably on oops unwinding from 
the inside (cocoon pirns), are impregnated with a rubber 
solution and woven while still wet, the material being 
afterwards vulcanised.—J. B. 

Fur; Art of carroting -. P. C. Donnor, Summit, N.J. 

U.S. Pat. 1,106,371, Aug. 11, 1914; date of appl, 
March 17, 1914. 

The cut fur is blown into a receptacle at the top and a 
“ carroting ” eolation is sprayed on to the moving fur. 

—J.B. 
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Silk fibres; Process tor strengthening - and increasing 

their elasticity, B. Vowe. Fr. Pat. 467,987, Feb. 3, 
1914. 

Haw silk is treated in a bath of water to which is added a 
saponified drying oil, e.g., linseed oil, and an ‘‘alkali,’* 
preferably Marseilles soap, and then dried in the air.—A. S. 

Purification, decolorisation and disinfection of flax by 
means of sulphurous acid. A. Leconte. Fr. Pat. 
468,312, Feb. II, 1914. 

The flax is treated with an aqueous solution of sulphurous 
acid and then washed repeatedly, the water being removed 
in a hydraulic press after each washing.—J. B. 

Filaments, films and masses from cellulose acetate ; Process 

of preparing -. H. S. Mork, Assignor to Chemical 

Products Co., Boston, Mass. U.S. Pat. 1,107,222, Aug. 
11, 1914 ; date of appl., March 27, 1914. 

The cellulose acetate is dissolved in a solvent comjKifled 
largely of acetylene totrachlorido and is coagulated by a 
mixture of acetylene tetrachloride with petroleum hydro¬ 
carbons the avorago boiling point of which is higher than 
that of the acetylene tetrachloride.—J. B. 

Plastic material enclosed between two films of cellulose ; 
New products composed of a - and process of manu¬ 

facture, of same. J. E. Brandenborger. First Addition, 
dated Jan. 22, 1914, to Fr. Pat. 458,638, May 3}, 1913 
(this J., 1913, 1063). 

One of the films of cellulose may be replaced by any 
material in web form, e.g., motal foil, jwiper or fabric. 
One or more materials having continuous or discontinuous 
surfaces may be introduced between tho two cellulose 
films at the same time as the plastic material and embedded 
in the samo.—J. F. B. 

, PUistic matcrud \Jrom soy beans] capable of replacing 
celluloid, suitable for finishing, spinning and weaving ; 

Transparent, flexible, non-inflammable -. 1*. J. 

Oontant anil J. B. F. Perrot. First Addition, dated 
Jan. 5, 1914, to Fr. Pat. 461,007, Aug. 1, 1913 (this J., 
1914,20). 

One hundred kilos, of soy beans are stooped in 
soft water for 18—24 hours, crushed and t routed 
with sufficient water to givo 500 litres of “ milk.” 
After filtration, tho liquor is made slightly alkaline 
with ammonia, or preferably magnesia mixture, 
allowed to settle for 6 hours, decanted off and 
precipitated by acetic or nitric acid. Tho precipitate is 
washed, heated, with a little water to 80°—100 u 0., filtered 
off, dried and powdered. The product is treated with a 
10% solution of sodium phenoxide in the proportion of 
1 grm. of phenoxide to 20 grins, of dry material. This 
solution is treated with 2% of alum on the dry weight and 
the precipitate collected and driod. The product is 
dissolved, milled, and compressed.—J. F. B. 

Carbohydrates of the type (C,// l0 O k )» and their derivatives ; 

Manufacture of ethers of - [for celluloid substitutes, 

artificial threads, etc.]. L. Lilicnfold. Fr. Pat. 468,162, 
Feb. 7, 1914. Under Int. Conv., Feb. 14, 1913. 
Carbohydrates, other than cellulose, of the type 
(C t H, 0 O & )n* or their derivatives, e.g. starch, dextrins, 
and the like, are treated with esters and alkalis in presence 
-asuitable solvents or diluents, etherifioation being 
accelerated by catalytic, condensing or dehydrating 
agents. Or the carbohydrate, in alkaline solution, is 
partially etherified to produoe ethers soluble in water, 
the product, previously isolated if denied, then being 
further etherined to form insoluble ethers. The pro¬ 
ducts, alone or mixed with other agglutinants, plastic 
materials, etc., are employed for making celluloid and 
substitutes therefor, artificial thread, varnish, dressings 
for fabrics, printing compositions, glue, etc.—L. E. 



Xbum composed of natural cellulose fibres, e.g. hanks 
of cotton yarn, are converted into alkali-oelluloee under 


tension as in the ordinary mercerising process; they 
are then subjected to the regulated action of oupram- 
monium solution or of carbon bisulphide without pro¬ 
ceeding to the extent of dissolving the threads. The 
treated threads are stretched by tension to an extent 
depending on tho degree of brilliancy desired and in this 
state are re-con vorted into cellulose and purified. —J. F. B. 

Cellulosic substances ; Conversion of —- into plastic 
or gelatinous masses or colloidal solutions. P. von 
Weimarn. Ger. Pat. 276,882, April 27, 1912. 
Cellulosic substanoes are converted first into a gelatinous 
or plastic condition and finally into colloidal solutions, by 
heating them under suitable conditions with solutions of 
neutral salts, other than zinc salts, potassium and am¬ 
monium thiocyanate, potassium iodide, and potassium- 
merouric or barium-mercuric iodide. When sodium 
iodide, ealcium bromide or iodide, or barium, calcium, 
strontium, or sodium thiocyanato is used, the^ reactions 
can be carried out at atmospherio pressure. Sodium or 
potassium chloride and sodium sulphate involve the use 
of higher pressures. When “ concentrated ” sodium 
chloride solution is used, solution of the oellulose com¬ 
mences at about 170° C. at 8 atmos. Tho same solvent 
action is observed with nitrates, acetates, and many 
other salts.—T. F. B. 

Paper machine ; Arrangement for regulating the weight of 

pulp in the. stuff-box of the -. E. W. Rudiger. 

Fr. Pat. 408,082, Jan. 31, 1914. 

The stuff flowing from the chcBt into the Btuff-box of the 
paper machino is regulated automatically, independently 
of the amount of stuff in the chest, by means of a lever 
or spring balance which can be set to admit any desired 
weight of pulp and which controls tho buckets, valves 
or other devices by which the stuff is transferred from 
the chest. Various arrangements for carrying out this 
principle are described.— J. F. B. 

Artificial silk and other similar articles of cellulose ; Process 

for preparing - from solutions of viscose. F. Petit, 

Lyons, France. Eng. Pat. 24,376, Oct. 27, 1913. 

See Fr. Pat. 401,900 of 1912 and Addition thereto ; 
this J., 1914, 196, 858.—T.F. B. 

Nitrocellulose and similar substances; Making com¬ 
pounds of -. 1). Bachrach, Baltimore. Reissue 

No. 13,793, Sept. 1, 1914, of U.S. Pat. 794.581, July 11, 
1905. Late of appl., Aug. 25, 1910. 

See this J., 1905, 901.—T. F. B. 

Cellulose acetate soluble in ethyl acetate ; Process of making 

a -. F. ColliBchonn, Frankfort, and F. Ruppert, 

Mainz-Mombach, Assignors to Verein f. Chem. Industrie 
in Mainz, Mainz, Germany. U.S. Pat. 1,109,612, 
Sept. J, 1914. Date of appl., Feb. 18, 1913. 

See Fr. Pat. 455,117 of 1913 ; this J., 1913, 865.—T. F. B. 

Production of glucose and alcohol from sawdust and other 
cellulosic materials. Fr. Pat. 468,188. See XVIII. 


VL— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Wool and indigo; A chemical compound obtained from 

-. M. Fort and L. L. Lloyd. J. Soo. Dyers and Col., 

1914,80,297—298. , 

Imhoo-dykd wool was extracted with boiling acetic acid 
and the extract dilated with water. A predpitnte wee 
formed containing wool substanoe and Indigo in fixed 
proportioni. Similar results were obtained with other 
solvents and method* of isolation, and it is concluded that 
a definite wool-indigo lake is formed on the fibre when 
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wool is dyed with Indigo, whioh explains the superior 
fastness of Indigo dyed on wool to Indigo dyed on ootton. 


Bleaching of cotton doth; Chemistry of -. J. C. 

Hcbden. J. Ind. Kng. Chem., 1914, 6 , 714—720, 
Samples of ootton taken from goods being regularly | 
bleaohed by the caustio soda boiling process were examined : 
at different stages. The results given are :— 


Percentages of original substances removed at the end of each 
operation. 



Steep. 

First 

boil. 

Second 

boil. 

Chemick. 

Sour. 


% 

% 

% 

% 

% 

Ash . 

70-5 

87-;i 

1)54 

080 

050 

Proteins (N x 6-25) 
Fat* and waxes 

— 

015 

01-7 

02-2 

02-7 

(ether extract) 

55 

20 4 

640 

67-8 

60-6 

Phosphoric acid 

600 

1000 

— 




The samples wore also submitted to wetting-out and 
steaming tests, and it is concluded that the yellowing 
produced by steaming is due to the proteins rather than j 
to fats and waxes. It is suggested that the bleaching 
process be controlled by ultimate analyses of the cotton, 
checked by determinations of ash, and of ether and 
alcohol extracts. (See also Cross, this J., 1908,260.)—A. S. 

Patxhts. 

Cotton ,- Process for imparting the character of wool to -. 

Heberlcin et Cie. Fr. Pat. 468,821, Feb. 23, 1914. 

Under Int. Conv., Deo. 6, 1913, and Feb. 13, 1914. 
Tub ootton is mercerised, then treated with sulphurio acid 
of 49°—51°B.(sp. gr. 1-616—1-546), and finally washed. 
The acid may bo printed to produoe designs. Instead 
of sulphuric acid, phosphoric acid of 66°—67° B. (sp. 
gr. 1-615—1-652), hydrochloric acid of sp. gr. 1-19, nitric 
acid of 43°—46“ It. (sp. gr. 1-424—1-468), zinc ohloride 
solution of 66° B. (sp. gr. 1-842) at 60°—70° C., or an 
ammoniacal copper solution may be used.—J. B. 


Bleaching or scouring fibrous materials ; Apparatus for -. J 

J. Macadam, Chester, Pa., Assignor to the Eddystone 
Manufacturing Co., Eddyatono.Pa. U.S. Pat. 1,107,180, 
Aug. 11, 1914. 

Thx material is passed through the tank containing the 
liquor between two parallel endless belts which pass up 
and down the tank over guides and rollers placed at the 
top and bottom. The belts consist of rollers held in 
-driving chains. The tank is enclosed and the endless 
belts enter and leave through waterseals.—J. B. 

Bleaching of vegetable fibres ,- Process for facilitating the 

-. E. T. J. Watremez. Fr. Pat. 467,887, Jan. 30, 

1914. Under Int. Conv., Feb. 7, 1913. 

Fibbxs difficult to bleach by the usual processes are 
treated first with an alkaline bath containing the salt of a 
metal the oxide of whioh is soluble in exoess of alkali 
(preferably sodium aluminate) and then with an acid, 
after which the material is “ ohemioked ” and the process, 
if necessary, repeated.—J. B. 

Bleaching animal fibres by separate treatments with hydrogen \ 
peroxide and ammonia. Chem. Werke vorm. Dr. H. 
Byk. Ger. Pat. 276,879, May 27, 1911. Addition 
to Ger. Pat. 270,703. 

Wool, silk, feathers, and other animal substances may be 
bleached by the prooess described in the principal patent 
(see Eng. Pat. 6896 of 1913; this J., 1913, 1007) for 
treating vegetable fibres. When delicate materials are 
to be bleached, stronger eolations may be employed and 
the treatments correspondingly shortened.—-T. F. B. 


Bleaching or dyeing liquors ,- [Apparatus for] treating 

textile materials with- O. and E. H. Sumner, 

St. Margerate-on-Thamee. Eng. Pat. 18,817, Aug. 19, 
1913. 

Thx material and the dyeing or bleaohing liquor are 
enclosed in two compartments and submitted to varying 
air pressure from a pump which causes the Uquor 
alternately to rise and fall within the compartments. 
The air pressure is automatically controlled within the 
compartments by floats, which act through external levers 
on a reversing valve.—J. B. 

Dyeing; Apparatus for -. S. J. Applegate, Kendal, 

Westmoreland. Eng. Pat. 16,696, Deo. 23, 1913. 

Thu dyeing maohine is divided into a dyeing oompartment, 
A, and a dyo rosorvoir, B,' separated by a partition, b, 
the lattor being provided with oponings, 6*, for (he passage 



of liquor. The oompartment, A, has a perforated false 
bottom, a, and is oiosed by a perforated cover, a>, held in 
]iosition by a screw, o*. The reservoir, B, is fitted, in the 
oovor, with a mixing valve, D, opening downward!, 
and held normally in a oloeed position by a spring. The 
two oompartments are filled with dyo liquor, to tne level 
of the cover, through the pipe, C, and steam is then 
admitted through the pipe, E, the valvo, f, being opened, 
and the exit pipe, E 1 , closed by the valve, e 1 . The liquor 
is driven into A and acting upon the float, G, the eonneoling 
rod, g, is raised until the end of the lever, H, is above the 
horizontal position, when the lever is tipped over by the 
ball, k, in the tube, K, thus closing the valve, e, and 
opening the valve, c l . The liquor, accumulated in A>, 
returns through the perforated oovor, a 1 , and through the 
goods to bo dyod, but part returns through the valve, D, 
thus ensuring thorough mixing of the liquor.—B. N. 

Dyeing apparatus. J. Schmitz, Philadelphia, Pa., Assignor 
to Uniform Dyeing Machine Co. U.S. Fat. 1,106,846, 
Aug. 4,1914; date of appl.. May 31,1913. 

Thx dye vat is divided into two compartments in one of 
which the material is packed in horizontal, superimposed^ 
perforated trays. At tho bottom of this oompartment is ™ 
branched circulating pipe whioh ia in connection with the 
other, relatively smaller, oompartment and with the 
source of supply of dye-liquor,—-J. B, 

Dyeing-machine ; Beam -. F. M. Morton, Phoenix, 

Ala., Assignor to W. H. Dismuke and H. L. Woodruff, 
Columbia, Ga. U.S. Pat. 1,107,096, Aug. 11, 1914; 
date of appl. Sept. 24, 1912. 

Thx beam consists of a series of slats fixed in the beam- 
heads and an intermediate scries of movable slats con¬ 
nected with reciprocating meohanism for moving them. 
inwards or outwards beyond or within the circumference 
of the fixed slats.—J. B. 
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Dyeing and finishing animal fibres and tissues ; Process 

f m -. R. Vidal. Fr. Pat, 468,525, April 25, 1913. 

Hair is d ved on the skin by treating it first with bichromate* 
and afterwards with a sodium sulphide solution of a 
sulphide dyestuff or of the chromogen described, in Fr. 
Pat. 391,465 (condensation product of ^-phenylenediamino 
and 2 mols. of phenol; this J., 1908, 1160).--J. B. 


Designed effects on cotton ; Production of -. Hebcrloin 

et Cie. Fr. Pat. 468,642, Feb. 19, 1914. Under Int. 
Conv., Nor. 20, 1913. 

Mercerised cotton is printed with sulphuric acid of 
more than 50-5° B. (sp. gr. 1-538) and then washed, 
or the cotton may be printed with a reserve and treated 
with tho sulphuric acid.—J. B. 


Reserving the silk in half-silk goods in dyeing with sulphide 

blacks ; Process for -. Farbwerk Miihlheim vorm. 

A. Lconhardt und Co., tier. Pat. 275,886, Nov. 19, 
1913. 

A natural or artificial resin, which is soluble in alkali, 
is added to the dye-bath, in quantities of, say, 20 grain, 
jier litre.—T. F. B. 


Metallic coatings v)>on cloth; Process for applying -. 

J. Worsley, Blackpool. and C. Greenwood, Clifton 
Junction, Lancs. Kng. Pat. 17,871, Aug. 5, 1913. 

A fabric suitable for optical projection screens is made by 
coating cloth (preferably coarse-grained American leather 
cloth) with ft mixture of carriage varnish and boiled 
linseed oil and dusting it with a metallic powder.—J. B. 


VII.—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Sulphuric acid; Snlphonic acids and - as hydrolytic 

agents: a discussion of the constitution of sulphuric 
and other jxjlybasic acids and of the nature of ucids. 
Studies of the processes operative in solutions. XXXI. 
H. E. Armstrong and F. P. Worlev. Proc. Roy. Soe., 
1914, A 90, 73—100. 

The view is advanced that sulphuric acid is a monobasic 
acid, on the ground of its general behaviour, and particu¬ 
larly of the nearly equal hydrolytic activities of acid 
ethereal Bulphates and the mil phonic radical in sulphonic 
acids, on the one hand, and of sulphuric acid, on the other. 
To it is assigned the formula : 


/ • \ 

S H-O-H O 
\ . / 


The nearly equal velocity-constants obtained for the 
hydrolysis of sucrose in presence of different sulphonic 
acids show that the hydrolytic activity of the sulnhcnic 
radical is scarcely affected by the alterations in the hydro¬ 
carbon radical to which it is attached. The motabenzcnc- 
disulphonic acid is somewhat more active than the para, 
and much more active than the ortho acid. Benzene 
mono-, di-(meta), and tri-(1.3.5.-)sulphonic acids give 
equal activities in equivalent concentrations. Acidity is 
stated to be a funotion not of the hydrogen ion alone, 
but of the acid molecule as a whole, involving the co-opera¬ 
tion of water. Two compounds arc formed, 

hx <oh * nd H *°<x, 

in proportions depending on the concentration; the 
discrepancy between the hydrolytic and electrolytic 
methods of contrasting acids may be explained on this 
basis.—0. E. M. 


Sulphonic acids ; The influence of sulphonales on the hydros 

lytic activity of -: a contribution to the discussion 

, on the influence of neutral salts. Studies of the processes 
operative in solutions. XXXII. H. E. Armstrong and 
F. P. Worley. Proc. Roy. Soc., 1914, A 90, 101—111. 
The increase caused by potassium toluene-p-sulphonate 
in the velocity-coefficient of hydrolysis of sucrose 
in presence of toluene-p-sulphonic acid is found to* 
diminish with successive additions of the salt, and to fait 
to about a third of its value when the concentration is. 
halved. The increase is greater the smaller the proportion 
of acid present. The addition of 1 equivalent of K, Ca, Sr, 
Ba, Zn, or Cd salts of toluene-p-sulphonic acid to solutions 
containing 1 molecular proportion of acid to 100 of water 
and 0-5 of sugar gives velocity-coefficients varying from 
235 for the Ba-salt to 245 for the Zn-salt : the acid gives 
217. The mechanism of hydrolysis is discussed in the 
light of the authors’ association hypothesis.—O. E. M. 

Borates ; KleHrolysis of fused -. A. Zschillo-Hartmann. 

Dissert., Miiuohen, Techn. Hochschule, 1913, 1—61. 
Silikat-Zcits., 1914, 2, 34—35. 

By the electrolysis of fused borax, boron is produced 
near the cathode, but not at the anode as Moissan asserted. 
With high ourrent-Btrengths veins of sodium are found 
i in the separated boron (see Hampe, Chem.-Zeit., 1888, 12* 

I 841). The boron in the fused product was determined by 
oxidising it to boric acid and distilling this over as boric 
acid methyl oster. The constant, fluctuation of the current 
strength is the chief difficulty in the electrolysis of borax. 
Iron and carbon anodes d«» not make effective contact with, 
the fused borax and the best results wore given by anodes 
made from a mixture of 80% of carbon powder and 20% 
of dehydrated powdered borax, made into a stiff paste 
with sugar, and moulded in an iron tube. Boron, nearly 
free from carbon, was obtained from pure borax with alter¬ 
nating current heating and a current density of from 0*45. 
to 0-8 amp^ro per sq. cm. It dissolved in water unless 
traces of an electrolyte were present. The air-dried 
product consisted of: B about 61%, and H 2 0 14-3% with 
small quantities of 0, Fe, and SiO t , leaving a balance of 
0 14*4% possibly Weintraub's suboxide, B 6 0 (this J., 1910, 
23).—W. C. H. 

Silicic acid gels produced by the decomposition of silicates ; 

Contribution to the knowledge of -. M. Thiele. 

Dissert., Jxipzig, 1913, 1—39. Silikat-Zeits., 1914, 2* 
33—34. 

Silicic acids were obtained by decomposing fragments 
of natural heulandite and sooleeito crystals with concen¬ 
trated hydrochloric acid at 19° C. for several weeks, the 
gels being washed, dried and tested for purity. Gelatinous 
silicic acid separates in a few Lours from sooleeitc and 
natrolite, and booomos mealy on drying, whereas tho acid 
from heulandite and desmin is powdery and becomes 
granular on drying. With gels from the former minerals 
especially, distinct angular points often do not occur in the 
dehydration curves. Tho higher the temperature and 
the stronger the dehydrating agents employod, the larger 
are the amounts of water removed from tho gels, which in* 
dicatc that they are adsorption]compounds of Si0 2 and H,0. 
As Graham showed, the water of gels can be almost com¬ 
pletely replaced by alcohol, acetic acid, glycerin and other 
substances, including chloroform and oarbon tetrachloride, 
which not being miscible with water do not attract atmos¬ 
pheric moisture during the dehydration in air. Experi¬ 
ments with these liquids showed that there is a relation 
between their specific gravities and the amounts of liquid 
combined with the gel, though these are not in molecular 
ratios. The possibility of substituting other liquids for 
water in a gel without altering its properties indicates that 
the water of the hydrogel is not water of hydration. Silicic 
acid gels derived from simple artificial silicates such aa 
those of load and lithium nad a water content of 26%* 
irrespective of their origin.—W. H. C. 

Radium constants on the International Standard. E, 
Rutherford. Phil. Mag., 1914, 28, 320—327. 
Various radioactive magnitudes, determined in terme 
of tho “ Rutherford-Bolt wood ” standard, have been 
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recalculated in terms, of the International Standard. The 
revised values are :—(1) Amount of radium in equilibrium 
with 1 giro, of uranium, 3*23 Xl(T 7 grm. (2) Production 
of helium per grm. of radium per year, 164 cb. mm. ‘43) 
Total heating effect of 1 grm. of radium and its products 
in equilibrium with it, .134-7 oals. per hr. (4) Volume of 
emanation from 1 grm. of radium in equilibrium, 0*63 
cb. mm. (5) Number of a particles expelled per sec. per 
grm. of radium itself, 3-57 x 10 10 ; number per sec. from 
1 grm. of radium in equilibrium, 14*3 xlO 10 . (6) Total 
charge oarried by tho a particles per sec. from 1 grm. 
of radium itself and from each of its products in equilibrium 
with it, 33-2 c.s. units ; 1-11 xUT® o.m. units. (7) Total 
current duo to the a rays from 1 curio of emanation (a) by 
itself, 2-89 X 10® e.s. units, (5) with its a ray products, 
9*94 x 10® c.s. units. (8) Total charge carried Dy the /8 
particles emitted per sec. by radium B or radium C in 
equilibrium with 1 grm. of radium, 18*3 e.s. units. (9) 
Calculated half value period of transformation of radium, 
1690 years.— F. Sodn. 

Nitrogen ; An oxidisable variety of -. T. M. Lowry. 

Phil. Mag., 1914, 28, 412—416. 

Air which had been submitted successively to a silent and 
sparking discharge, as in Leetham’s process for the pre¬ 
paration of bleaching gases for flour, ete. (this J., 1905, 341), 
was compared spectroscopically with that which had been 
passed through a silent- discharge, or spark-gap apparatus 
only. No visible absorption was observed except with the 
gas obtained by using both forms of discharge, with which 
the tlutingR characteristic of nitrogen peroxide could be 
clearly recognised. The proportion of peroxide (about 
1 /4000 by volume) was but littlo affected by passing the 
air through the ozoniser and spark-gaps in the reverse 
order, or by passing air partly through an ozoniser and 
partly through spark-gaps, and mixing the gases when 
no longer under the influence of the discharge. The spark 
discharge appears to lead to tho production of an oxidisable 
variety of nitrogen (see also this ,1., 1912,383) which, how¬ 
ever, reverts in a few seconds to a form no longer oxidisable 
(either by oxygen or ozone), and it is suggested that the 
most important feature in the technical fixation of nitrogen 
may be tho generation of this modified nitrogen, under con¬ 
ditions which provide a supply of atomic or ozonised 
oxygen to effect oxidation before reversion to the ordinary 
inactive form can take place. Strutt’s chemically active 
nitrogen (this J., 1911, 683 ; 1912, 70) is not oxidisable 
by ozone under the conditions of his experiments. The 
l>aper is illustrated by photographs of s|>ectra.—F. Sodn. 

U.S. bauxite, and aluminium in 1913. W. C\ Phalen. 

U.S. Geol. Survey, Sept., 1914. [T.R.] 

The production of bauxite in the United States in 1913 
was 210,241 long tons, valued at $997,698, an increase of 
31*5% in quantity over that of 1912 and of 29-8% in value. 
Arkansas led, and the production of Tennessee showed 
an increase. Tho falling off in Alabama was considerable. 
During tho year the demand for aluminium has shown a 
steady growth, and although the statistics of production 
are not complete, it is known that 72,379,000 lb. were 
consumed in 1913 in the United States. 

Heavy chemicals. Board of Trade Bulletin. 

A Bulletin (No. 67) on heavy chemicals has been issued 
by the Board of Trade ; it covers tho following products :— 
Aluminous sulphates (including alums); arsenic and its 
oxides and compounds; bleaching materials; coal 
products, not dyes ; copper Bulphatc ; potassium and 
sodium cyanides ; soda compounds; sulphuric acid. 

Inquiries should be addressed to the Board of Trade, 
Commercial Intelligence Branch, 73, Basinghall Street, 
London, E.C. 

Patents. 

Acetic acid; Manufacture of -. Farbwerke vorm. 

Meister, Lucius, und Briining, Hoechst a /Main, Germany. 

Eng. Put. 10,377, April 27, 1914. Under Int. Conv., 
April 26, 1913. 

Acetaldehyde, mixed with about 1% til its weight of a 
catalyst, especially ceric oxide, is treated with oxygen under 


a pressure of about 2 atmospheres, or with air at a some- 
what higher pressure, for 6 hours, cooling being resorted 
to after the temperature rises spontaneously to 60®—60° C.; 
96% of the theoretical amount of glacial acetic aoid is 
thereby produoed.—O, R. 

Acetic acid ; Process of producing -. E. H. Frenoh, 

| Dayton, and J.. R. Withrow, Columbus, Ohio. U.S. Pat. 

1,104,978, July 28, 1914; date of appl, July 9, 1909. 
j Crude acetic acid is subjected to electrolysis in conjunction 
I with a salt to remove pyroligneous substanoes and foreign 
j volatile acids ; the electrolysis is regulated so that no 
j material decomposition of acetic acid takes plaoc.—0. R. 

Nitrogen ; Process for fixing - by means of ferro- 

aluminium. Soc. General© des Nitrures, Paris. Eng. 

; Pat. 27,971, Dec. 4, 1913. Under Int. Conv., Nov. 19, 
1913. Addition to Eng. Pat. 27,030, Juno 7, 1913 
| (this J., 1914, 549). 

! In carrying out the process described in tho principal 
1 patent, it may suffice to start the reaction at one or moro 
I points, and allow the reaction to bo propagated through- 
; out the whole moss by the hoat so evolved. The ferro- 
aluminium may be used in the form of powder, agglomer- 
j fttes, or packets wrapped in paj>er, and may contain a 
small j>erccntago of activating agents, especially aluminium 
| fluoride or carbide.—O. R 

' Magnesium jterborate ; Manufacture, of -. Honkol 

und Co.. Diisseldorf, Germany. Eng. Pat. 3388, Feb. 9, 
i 1914. Under int. Conv., Feb. 19, 1913. 

| One molecular proportion of crystallised magnesium 
i sulphate and two mol. proportions of sodium perborate 
| (NaB0 8 ,4H 2 0) are melted together at 05°—70° C., kept 
at that temperaturo for some time with stirring, cooled, 
and the solidified mass pulverised.—0. R. 

' Sulphur dioxide; Apparatus for making -. J. G. 

Jones, Carthage, N.Y. U.S. Pat, 1,097,177, May 19, 

; 1914; date of appl., Sept. 25, 1911. 

! A rotary kiln for burning pyrites, mounted at a slight 
I inclination, is provided near its exit with a sulphur- 
i burner, to furnish heat for starting tho decomposition of 
! the ore, the vaporised sulphur passing through a oentral 
| tubular duct between which and the inner circumference 
1 of the kiln are radial partitions ; the partitions and duct 
j terminate in a small chamber, which forms part of the 
i burning zone. Between this chamber and the inlet 
of the kiln is a second series of radial partitions. A screw 
j oonveyor at tho inlet end feeds the ore forward into tho 
I kiln At the exit of the kiln in a discharge hood having 
j a closed end with peep holes, and a door, which auto- 
| matically opens and shuts as the kiln rotates, thereby 
! discharging the spent pyrites.—O. R. 

! Salt ; Process of making -. C. L. Weil, Assignor to 

| Diamond Crystal Salt Co., St, Clair, Mich. U.S. Pat. 
1,105,387, July 28, 1914 ; date of appl., May 31, 1911. 
Brine is superheated in stages, and is passed from below 
upwards through pressure-releasing devices at different 
levels, the vapours escaping when the pressure is released, 
serving to heat the brine in the earlier stages of the process. 
The mother liquors mixed with fresh brine are thus 
heated to 260° F. (126-6° C.) and then cooled to 245° F. 
(118° C.), the impurities deposited at each of these tem¬ 
peratures arc removed, and the brine is admitted to the 
i evaporating pans at 226° F. (108° C.) and at atmospheric 
! pressure, to deposit salt in granular form.—0. R. 

i (a) Titanic oxide concentrate and method for producing 
the same, (b and c) Methods for concentrating titanic 
oxide from substances containing it and iron oxide. 
(d and e) Methods of obtaining titanic oxide. A. J. 
j Rossi and L. E. Barton, Niagara Falls, N.Y., Assignors 
] to The Titanium Alloy Manufacturing Co., New York. 

| \J.S. Pats. 1,106,406-1,100,410, Aug. 11, 1914; dates 

of appl., (a, b and c) Nov. 29, 1912, (d and e) Feb. 6, 
j 1913. 

I (▲) Ore containing TiO, and iron oxide is smelted with 
j caustic alkali (e.g., sodium hydroxide), in presence of a 
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reducing agent, the melt—containing alkali titanate 
and metallic iron—is lixiviated with hot water, and the 
undissolved residue treated with enlphurio add to dis¬ 
solve the titanium oompounda, which are then precipitated 
(preferably by boiling the solution with nitrio add) and 
caldned. (b) After smelting as above, in the presence 
of a reducing agent (carbon, for example), withdrawing 
iron from the melt, and lixiviating with water, the insoluble 
portion is treated with an iron-solvent add, such os 
sulphuric acid, so diluted as to dissolve the compounds 
present other than titanic oxide, (o) The ore is 
melted with caustic alkali, the molt lixiviated with 
hot wator, and the undissolved portion treated with 
add, diluted so as to dissolve iron rather than titanium 
compounds, the residue being ignited, (n) Tile ore 
is fused with alkali sulphide (e.g., sodium sulphide) 
and the melt treated as in c, the residue insoluble in 
water being boiled with tho dilute acid, (x) Carbon 
and an alkali sulphate are substituted for the alkali 
sulphide in n.— F. Bods, 

Barium hydrate [hydroxide]; Process oj making -. 

S. B. Nowbcrry and H. N. Barrett, Baybridge, Ohio. 
U.S. Pat. 1,106,578, Aug. II, 1914; date of appl., 
April 19, 1912. 

Bahiom sulphato is mixed with an infusible insoluble 
material and tho finely divided mixture (90% of which 
should be capable of passing through a 100-meSh screen) 
heated, in an agitated condition, to not below 2700° F. 
(1482° C.), or until substantially all the sulphate is con¬ 
verted into oxide. Barium hydroxide is obtained from 
the oalcined product by treatment with water.— F. Sods. 

Argon and rare atmospheric gases; Method of obtaining 
-. J. E. Bucher, Coventry, B.I., Assignor to Nitro¬ 
gen Produots Co., Providonce, K.I. U.S. Pat. 1,106,921, 
Aug. 11, 1914; date of appl., Deo. 16,1913. 
Atmospheric nitrogen, substantially free from oxygen, 
is passed at from 600°—1160° C. through a heated mass 
presenting an extended surfaoe of oataiytic material 
intimately associated with oarbon and free alkali metal 
(or other element capable of aoting ah the base of a stable 
cyanogen oompound), with which tho nitrogen combines. 


Potassium compounds from silicious minerals; Process of 

extracting -. T. B. Stillman, Hoboken, N.J. U.S. 

Pat. 1,106,984, Aug. 11. 1914 ; date of appl., March 
29, 1913. 

The finely divided mineral is fused with potassium oar- 
bonate, to convert the silica into potassium silicate, the 
ground product treated with cold water to dissolve the 
potassium aluminato and potassium oxide, and ammonia 
and an ammonium salt added to the solution to precipitate 
the aluminium as hydrated oxide, which is separated 
from the liquor. Tbe solution is then treated with 
earhon dioxide to convort potassium hydroxide into 
oarbonate, and evaporated. The residue insoluble in 
cold water is also treated for the recovery of potassium. 

—F. Sons. 

Nitrogen and carbonic acid; Process for obtaining -. 

Nitrogen Ges. m. b. H. Fr. Pat. 468,349, Feb. 12,1914. 
Iir the preparation of nitrogen and carbon dioxide by 
passing air or gaseous products of combustion over a 
heated mixture of ooppor and copper oxide, this mixture 
is incorporated with aluminium hydroxide, silicic acid, 
or calcium oxide, to allow of the reaction being carried out 
at a much lower temperature and thus prevent sintering. 

—F. Sodn, 

Ammoniacal liquor; Process for the complete extraction 

of industrial chemical products contained in crude -. 

L. 0. Bonneau and V. E. Hasenfratx. Fr. Pat. 468,536, 
April 26, 1913. 

The liquor is distilled and sulphur extracted from the 
residue by a volatile solvent (preferably triohloroethylene. 


a 

in the apparatus described in Fr. Pat. 457,906 of 1913; 
this J., 1913,999), the residue is first exhausted with water 
to which the ammoniacal distillate from the first operation 
is added, the resulting solution of ammonium salts being 
distilled with lime, and then treated with Urns and water, 
whereby Prussian blue is converted into soluble calcium 
ferrocyanide : potassium ohloride is added to the ferro- 
cyanide solution to precipitate the double ferroeyanide 
of calcium and potassium, and this is converted by sodium 
oarbonate into potassium sodium fenooyanide which is 
treated with a ferrio Balt to obtain pure Prussian blue. 

—F. Sons. 


Calcium cyanamide; Processes and furnace installation 

for the manufacture of - . J. H. Lidholm and Dettlfoss 

Power Co., Ltd. Fr. Vats, (a) 469,046 and (b) 469,046, 
Feb. 12, 1914. Under Int. Conv., Fob. 18, 1913. 

(a) Nitrogen, under pressure, is brought into contact 
with heated calcium carbide, to which is added an inert 
heat-absorbing substance, such as sand, to prevent fusion 
or sintering of the material, (b) Finely divided calcium 
carbido and nitrogen are brought together at a tem¬ 
perature at which reaction is instantaneous, sintering 
of the material boing avoided by preventing tho grains 
from coming togethor until sufficiently cooled. In tho 
apparatus described the powdered carbido falls through a 
sieve into a chamber heated electrically by resistance, 
and the product is suddenly chilled below its dissociation 
temperature by passing into a zone surrounded by a 
cooling device.—F. Sodn. 

Iodine; Apparatus for the sublimation of -. L. Le 

Gloahec. Fr. Pat. 469,118, Feb. 28,1914. 

The iodine is heated in a vessel having a double bottom, 
into which steam is admitted tangontially.—F. Sodn. 

Calcium cyanamide ; Process of producing -. DottifoBS 

Powor Go., Ltd., and J. H. Lidholm, London. Eng. 
Pat. 3647, Feb. 11, 1914. Under Int. Conv., Feb. 18, 
1913. 

See Fr. Pat. 469,046 of 1914 ; preceding.—T. F. B. 


[Zinc] Sulphate liquors; Process for the electrolysis and 

treatment of -. E. J. Hunt, Oldbury, and W. T. 

Gulden, Warley, Assignors to Chance and Hunt, Ltd., 
Oldbury. U.S. Pat. 1,107,309, Aug. 18, 1914. Dato of 
appl., March 21, 1914. 

See Eng. Pat. 11,634 of 1913 ; this J., 1914,692.—T. F. B. 


Hydrogen peroxide; Manufacture of -. H. Henkel 

and W. Weber, Assignors to Henkel und Co., Dusseldorf, 
Germany. U.S. Pat. 1,108,752, Aug. 25, 1914. Date 
of appl., June 16, 1913. 

See Eng. Pat. 8890 of 1913; this J., 1913, 791.—T. F. B. 


Perborates; Process for making -. Henkel und Co. 

Fr. Pat. 468,293, Fob. 10, 1914. Under Int. Conv., 
Feb. 19, 1913. 

See Eng. Pat. 3388 of 1914; preceding.—T. F. B. 

Hydrogen; Generation of - by means of iron. A. 

Meeeersehmitt, Stolberg, Germany. U.S. Pat. 1,109,447, 
Sept. 1,1914. Dato of appl., June 26,1912. 

See Eng. Pat. 12,117 of 1912; this J., 1912, 1079.—T. F. B. 


Hydrogen; Manufacture of -. A. Messersohmitt, 

Stolberg, Germany. U.8. Pat. 1,109,448, Sept. 1,1914; 
date ofappl., March 14, 1913. 

See Fr. Pat. 461,480 of 1913; this J., 1914,201.—T. F. B. 

Recovering at A ammonium salt Ike nitrogen of the hydro• 
cyanic add in crude coal gat. Eng. Pat. 29,047. SmIIa. 
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Patknt Case. 

Compound* containing unstable oxygen (hydrogen peroxide, 

etc .); Process for increasing the keeping qualities of -. 

L. Sarason, Berlin. Eng. Pat. 23,678 of 190$ (this J„ 
1910, 152). Sarason v. Frenay. Rept*. of Patent 
Cases, Vol. XXXI., Ill. Official J. Patents., June 17, 
1914, 252, and Aug. 12,1914, 330. By permission. 

This was an aotion for infringement. Tho patonteo 
claimed tho uso of alkali pyrophosphate for increasing tho 
•keeping qualities of hydrogen peroxide, and inserted in 
his oontracts a condition that all licensees should purchaso 
from him all tho pyrophosphates which they used in their 
hydrogen peroxide baths. Tho defendant contended 
that this condition was null and void and relied on the 
Patents and Dosigns Aot, Section 3$ (4). 

Tho court held that pyrophosphate was not protected 
t>y the patent and that tho condition inserted in tho 
contract was unlawful. Tho decision was in favour of tho 
■defendant on both pomes. 


VHL—GLASS; CERAMICS. 

Refractory clays ; Effect of graphite on --. F. Sclireibor. 

Brick and Clay Record 1913. Silikat-Zoits., 1914, 

2 , UO. 

A chick, from a coke-oven which had cracked owing to 
*he formation therein of froo carbon contained :— 



Outer layer, 
clay. 

45 mm. thick. 

Middle dark 
layer. 

22 mm. thick. 

Inner, un- 
attaoked layer. 
12 mm. thick. 

•SiOe. 

83-77 

80-00 

83-35 

AlfO. 

12-09 

11-08 

12-73 

Fo.O, . 

1-1(1 

0-07 

1-15 

8*0 . 

ft-24 

0-23 

0-23 

MgO. 

(>■42 

0-29 

0-32 

K ,0 . 

1-56 1 

1-58 

2-01 

«c . 

0 20 | 

6 15 . 

0 21 


10010 1 

100 00 

100-00 


Silica brioks may be destroyed in a similar manner. 

—W. C. H. 


Clays; The rational analysis of -J. Tiurian and 

J. Jnrlnek. Chemicke listy 1912, [1—5.1. Silikat- 
Zoits., 1914, 2, 12—13. 

Experiments were made on the elfeot of oonoentration 
■and of the time of digestion at tho boiling point with, 
sulphuric aoid on the decomposition of the clay substanoo ; 
tho effect of sulphuric aoid at different concentrations on 
felspars and mica ; the effect of lyes on felspars ; the 
effect of hydroehlorjo aoid on tho clay substanoo and 
felspars ; and the oxidation of organic substances in days 
by ohromio acid. The following improvod process was 
devised: 3 grass, of clay, dried at 120° C. aro heated in a 
covered porcelain dish for 6 to 8 hours with 25 c.o. of 
-concentrated sulphurio aoid, till white fames appear. 
When cool, the liquid is diluted with hot water and 
decanted three times, the decanted liquid being collected 
in a 2 litre cylinder. The residue is boiled for 5 mins, 
with 25 c.o. of a mixture of equal parts of 6% NaOH 
and 5% Na.OO, solution, then diluted with water, tho 
residue washed twioe by decantation, and boiled for 
5 mins, with 10 c.o. of concentrated hydrochloric acid. 
The treatments with alkali and aoid are repeated, the 
decanted liquid being united with that collected previously, 
and the residue then washed on a filter with dilute hydro¬ 
chloric acid. The combined decanted liquids are allowed 
to stand 12 hours, the dear portion siphoned off, and the 
residue twice boiled for 5 mins, with alkali and add, and 
brought on to the same filter. Alter igniting and weighing, 
the residue is decomposed with hydrofluorimand sulphurio 
adds, and the quantity of felspar in it calculated from 
the alumina. Any considerable quantity of organlo 


Mi 


matter can be removed by gradually heating the day in the 
presenoe of dilute sulphurio acid (1:2) and adding 
ohromium trioxide. The oxidation is oompietod in 5 mins., 
and after the day has settled the green liquid is decanted, 
tho residuo washed with hot water, and the rational 
analysis carried out as above.—W. C. H. 


Stoneware bodies; The casting of -. H. Stein. 

Koram. Rundschau, 1913, SOI. Silikat-Zoits., 1914, 
2, 41—42. 

To obtain a good casting body, 1 litre ol the slip should 
weigh 1809 1813 grins., and difficulties arise when 
those limits aro doparted from even to a small extent. If 
)| lt ’ slip is only a little lightor, tho pioco splits in the mould ; 
if heavier, tho slip does not pour easily, and sound pieces 
taken from the mould split as soon as (frying begins. This 
applies oquaily to stoneware bodies with a vory largo 
or very Bmail content of non-plastio materials. An 
mcreaso or decrease of tho alkali added does not alter 
the bohavionr of the moss on casting.—W. C. H. 

Stoneware; Casting-flaws in -. C. Tostmaun. 

Keram. Rundschau, 1913, 536. Silikat-Zoits., 1914. 2. 
19—20. 

Casting-klaws appear as dark-eoloured patches which 
do not take the gluzo. They may bo avoided by smearing 
the parts of tho mould which are struck by tho oasting slip 
and by smoothing tho surfaoo of tho white hard sherd. 
It should be jKissible to prevent their formation by 
pouring the slip on to a brass plate hung in the mould, but 
generally the slip is directed on to a place where the flaws 
aro not objocfcionablo. The flaws are probably caused by 
tho splashing of the casting slip; the non-plastio material 
is thrown off, but the plastic clay adheres to the mould 
and forms a thin skin at the casting inlet.—W. C, H. 

Stoneware; Casting-flaws in -. H. Stein and 0. 

Tostmann. Keram. Rundschau, 1914, 11. Silikat- 
Zoits., 1914, 2,42. 

Accobdino to Stein flaws may ooour even when the stream 
of slip is carried to the bottom of the moulds through a 
funnel in such a way that splashing is prevented (see 
preceding abstract). The prevention of flaws in many 
bodies by tho addition of water-glass is attributed by 
Tostmann to the separation of gelatinous silioio aoid, 
whioh envelopes the non-plastio components, and prevents 
their being thrown back on striking the mould.—W. C. H. 


Patents. 

Alumina: Method of bonding fused crystalline —. 
Refractory article and method of manufacturing the same. 
T. B. Allen, Assignor to Tho Carborundum Co., Niagara 
Falls, N.Y. U.8. Pats, (a) 1,107,011 and (b) 1,107,012, 
Ang. 11, 1914 ; dates of appi., March 11 and Nov. 13, 

1913. 

(a). The alumina is mixed with a glycerin solution of 
boric aoid or other acid, the radical of whioh is capable 
of combining with alumina, then moulded and heated to 
1300° C. or higher, (b). Crystalline alumina is mixed 
with aluminium hydroxide, with or without addition of 
glyceroboric aoid, then formed into the desired shape, 
and heatod to a temperature (at least 1200° C.) sufficient 
to sot the amorphous alumina.—A. 8. 

Furnaces for melting or smelting glass, metal, and ares; 

Liquid fuel -. R., O., and K. H. Siegwart, Luoerne, 

Switxorland. Eng. Pat. 10,670, Ang, 30, 1913. Under 
Int. Conv., Fob. 17, 1913. 

Sin Fr. Pat. 462,684 of 1913; this J., 1914,342.—T. F. B. 

Quarts bodies; Method of producing hollow -. A, 

Voelker, Beuol, Germany. U.S. Pat. 1,107,386, Aug. 18, 

1914. Date of appL, Ang. 13, 1909. 

Six Eng. Pat. 18,713 of 1909; this J„ 1919 89—T. F. B. 
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Quarts; Method 0 } producing transparent -. A. 

Voelker, Bead, Germany. U.8. Fat. 1,107,387, Aug. 18, 
I9H. Bate of appl., Feb. 18, 1011. 

Bra Fr. Pat. 421,528 of 1910: this J., 1911,424.—T. F. B. 

Brick kilns. W. Drayton, Shawnee, Ohio, U.8.A. Eng. 
Pat. 21,289, Sept. 20, 1913. 

SssU.S.Pat. 1,075,904 of 1913; this J., 1913,1055.—T.F.B. 

Enamel; Process of producing on opaguing agent for 

white -. I. Kreidl, Vienna. Reissue No. 13,791, 

Aug. 25, 1914, of U.8. Pat. 1,024,405, April 23, 1912. 
Bate of appl., Oct. 29, 1912. 

Ski Fr. Pat. 429,665 of 1911; thU J., 1011,1213.—T. F. B. 

[Kiln.j Art of treating vegetable and mineral matter by 
heat. U.S. Pat. 1,105,729. See I. 

Treatment of plastic materials [flap, soap, ste.]. Fr. Pat. 
468,002. See I. 


IX.—BUILDING MATERIALS. 

[Portland cement.] Synthetic eelile and large, crystals of 
tricalcium silicate. E. B. Campbell. J. Ind. Eng. Chem., 
.1914, 6 , 706-710. 

Fihei.y-oroumd mixtures of washed kaolin, pure alumina, 
and pure calcium carbonate in projtortions corresponding 
to the composition of oelitos recovered from cement 
clinker (this J„ 1914, 25) were fused in a large platinum 
cruoiblo, the furnace being heated to over 1150° C. during 
one night, and for 2—3 hours at 1585°—1590° C. on the 
following morning, then the temperature lowered to 
about 1415° C. during 4—6 hours, the burner removed, 
and the furnace closed and allowed to cool slowly : in some 
cases the furnaoe was closed and allowed to cool slowly 
from the highest temperature attained. The hard vitreous 
roducte eontained well-defined crystals; they possessed 
ydraulic properties and in some cases test-pats gave 
perfect boiling tests. To isolate the crystals, pieces of the 
product were heated to 1590° C. in a magnesia dish sup¬ 
ported on discs of magnesia: the fusible solvent (oolite) 
was absorbed by the magnesia. The crystals (elite) 
thus obtained, some of which were nearly 7 mm. long, 
consisted mainly of 3CaO.,8iO, and analysis of the 
magnesia discs snowed that toe absorbed oelite was mainly 
5CaO,3Al t O s (sec Shepherd and others, this J., 1911, 543). 
The view put forward previously (this J., 1914, 25) as to 
the constitution of oolite is thuB confirmed, and the 
aluminate is shown to bo M'aO.ilAljO,. Baaed on the 
results, the general formula x(3Ca0,Si0,)+y(5Ca0,3Al,0.) 
is suggested for Portland cement. This formula, which 
requires a quantity of CaO equal to 2-8SiO|+0-9Al,O„ 
conforms more olosely than those of Le Chatelier and New¬ 
berry (this J., 1897, 887) with the results obtained in the 
best praotioe.—A. 8. 

Portland cement , iron-Portland cement and blastfurnace 

slag; The hydration of -. F. Blumenthal. Dissert., 

Jena, 1912, 1—46. SUikat-Zeits., 1914, 2, 43—44. 
Compoukds formed by hydration in Portland cement can 
be identified by colour reactions. A solution of Anthrapur- 
purin in lime water gives a superficial red colour with lime 
and its oompounds, when alumina is not present, and also 
colours alumina brownish-red. Alumina and its com¬ 
pounds, when freshly produced by hydrolysis, are oolourod 
blue bv Patent Blue, whilst ignited alumina, elay or alumina 
in acid solution are not coloured. Free silicic aoid can be 
detected by a neutral solution and oombined silicio acid 
by an aoetio aoid solution of Methylene Blue. The 
quantitative composition of the hydration products was 
adduced by comparison with artificially prepared melts. 
Experiments with calcium ferrites and ferrous siiioates 
showed that the chief hydration products in Portland and 


iron-Portland oement are small hexagonal plates of tri¬ 
calcium aluminate, fine needles of monocalcium silicate, 
a gelatinous mass of monocaloium silicate and lar^e 
hexagonal crystals of caloinm hydroxide. Iron shares m 
the hydration, forming ferrous silicates and trioaloium 
ferrite. The effeot of water is not merely to hydrate 
compounds already present, but to produce now oompounds 
from the individual component# which occur in the un- 
oombined condition in the clinker. Crystals of calcium 
silicate and tricalcium aluminate are first formed by 
hydration, and afterwards, a gelatinous mass of oalciunt 
silioate separates. The setting of oement is ohiefly 
influenced by crystallisation processes. The actual harden - 
ing process occurs when these arc complete and results in 
the binding together of the individual crystals and un¬ 
decomposed grains of clinker and the filling of the poro 
spaces. Crystal and gel formation in cements is only 
possible when an excess of lime is present.—W. C. H. 

Concrete; Tar painting of -. B. N. Abbott. Eng. 

Record; through J. Cos Lighting, 1914, 127, 663. 
Asi'Hai.tum will not firmly adhere directly to ooncrete, but 
if the concrete surface be first painted with coal tar, tho 
asphaltum will adhere so firmly that it cannot bo broken 
away without bringing pieces of concrete with it. The ooal 
tar should be heated in small quantities, just to the boiling- 
point, and then applied immediately. ■ 

Patents. 

Slag ; Treatment of - for the manufacture of bricks. 

W. E. Evans, I-ondon. From E. R. Sutcliffe, Brustels. 
Eng. Pats, 18,806, and 7027, Aug. 19, 1913 and March 
19, 1914. 

Thic molten slag is granulated by running it into a thick 
mixture of lime and water, to which ground slag may be 
added. The mixture is afterwards oonveyed to a sump or 
reservoir for the separation of the heavier particles of 
slag, tho lighter particles passing away with the liquid 
mixture. The slag, being ooated with lime, is in a suitable 
condition, after drying, for compression into bricks.—B. N. 

Water and weather proofing agent for porous stone and the 
like. H. von der Heidc, Unna-Konigsborn, Germany. 
Eng. Pat. 10,491, April 28, 1914. 

A mixture of an ammoniacal or alkaline solution of the 
hydroxides of Zn, Cu, Pb, Sn, Cr or Al, with a soap 
solution.—O. R. 

Cement structure ; Coloured - and process of making 

same. H. A. Gardner, Washington, I).C. U.8. Pat. 

l, 106,298, Aug. 4,1914 ; date of appl., Oct. 30, 1913. 

A pigment, an aqueous solution of a resin soap, and a 
calcareous cement are mixed and allowed to harden.—0. R. 

Cement or hydraulic lime; Process and apparatus for 

manufacture of -. L. P. Basset. Fr. Pat. 466,518, 

March 4, 1913. 

Plaster is decomposed by heating with elay and carbon, 
so that the calcium sulphide formed reacts further with 
the sulphate to form sulphur or sulphur dioxide, according 
to the equations 1 3Ca80,-)-CsS«=4Ca0-t-480t and 

80,+2C0=2C0 1 +8. Excess of calcium sulphide is 
then destroyed by oxidation, if desired by an air blast. A 
furnace for the process comprises two cones, with a reducing 
and oxidising atmosphere respectively, the former being 
obtained by means of carbon monoxide or by injecting 
powdered carbon with the air.—H. H. 8. 

Lime; Process for obtaining a substance which increases the 
hydraulic properties of -. Alpine Masqhinenfabriksges. 

m. b. H. verm. Holchauer’sche Haachinenfabrik Ges. 
m. b. H. and F. Meyer. Fr. Pat. 466,859, Bee. 27,1913. 
Under Int. Conv., Feb. 8, 1913. 

A mixture of clay and limestone, dolomite, marl or the like, 
containing 2*M»% CaC0>, together with a flux, e.g„ 8% 
of calcium chloride, is heated to 800° C. The product when 
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finely ground has only weak hydrauiio properties bat 
markedly increaaee the hydraulic properties of lime. A 
mixture of 26 parte bf it with 76 parte eaoh of lime and aand 
is reoommended.—A. & 

Cement; Process for the manufacture of white -. A. 

Helbronner. Fr. Pat. 468,627, April 26, 1613. 

A white cement ia produced from ferruginous raw materials 
by adding calcium chloride to them and then passing steam 
over the mass, raised to a high temperature. The process 
is facilitated by adding carbon or some other reactive 
substance to the raw materials, and in this case hydro¬ 
chloric acid may be collected as a by-product. By heating 
alkali-felspars in the presence of carbon and ealcium 
chloride, and passing steam over the mass, raised to a 
high temperature, calcium silico-aluminates of the same 
type as cement, and sodium and potassium compounds, 
which can be advantageously extracted, are produced. 

—W. C. H. 

Concrete and mortar: Manufacture of impermeable and 

elastic - requiring no expansion joints. R. Houben. 

Fr. Pat. 466,878, Doc. 31, 1913. Unde! Int. Conv., 
Nov. 19, 1913. 

An elastic and noiseloBS concrete consists of 126 parts of 
cement, 200 of sand, 400 of small stones and 80 of an 
elastic material composed of: wood shavings or cotton 
waste 100, cork 100, oil 25, and bitumen 5 parts.—H. H. 8. 

Cement and materials similar to mortar ; Process for the 

manufacture of -. A. Anker. Fr. Pat. 469,149, 

March 2, 1914. 

Bbfobe the final grinding the burnt clinker is brought 
into contact with steam, or with air charged with aqueous 
vapour, in order to slake the free lime, and to break the 
clinker into fragments. After the treatment with stmm, 
the slaked limo can be separated by bolting before the 
final grinding.—W. C. H. 

Retarder for plaster. Process of making a retarder for 
plaster and the like from lime wastage. C. H. Campbell, 
Chicago, Ill., Assignor to American Glue Co., Boston, 
Mass. U.8. Pats, (a) 1,106,777 and (s) 1,106,778, 
Aug. 11,1914 ; dates of appl.. May 12 and Oct. 18,1910. 
(a). The retarder is composed of lime wastage from the 
liming of hides, practically free from inert, insoluble animal 
matter and substances having objectionable odours, 
but containing a soluble albuminate, e.g., “ dissolved 
hair” (sec U.S. Pat. 1,106,779; page 976). (b). The 
retarder is prepared by digesting lime wastage from the 
liming of hides with a suitable alkaline solution until the 
insoluble animal matter has been converted into soluble 
substances, and drying the resulting product.—A. 8. 

Mortar for construction or other works; Manufacture of an 

isolating material or -. B. Varrot and J. Ostrowski. 

Fr. Pat. 466,867, March 16, 1913. 

A mixture, in variable proportions, of sodium palmitate, 
silioa and sodium borate, is added to mortar or one of its 
components before or during gauging.—H. H. 8. 

Artificial stone, and the like; Manufacture of - from 

peat. W. Weiler. Fr. Pat. 467,337, Jan. 16, 1914. 
Under Int. Conv., Jan. 18,1913. 

The peat is gathered during the autumn and winter and 
staoked in the open air so that tho water present therein 
heoomes frosen. Ultimately it is dried, reduced to pulp, and 
compressed into blocks, with or without the addition of 
cement or other binding agent.— A. 8. 

Fireproof and heat-resisting material; Preparation of a 

- . L. Esselbora. Tr. Pat. 467,393, Jan. 17, 1914. 

A remove refractory material such as pumioe stone is 
impregnated with milk ol lime, and the pqrtielee are then 
enveloped in a protecting material suoh as a mixture of 
clay, sand, cement and trass.—H. M, 8.’ v 


Heat-insulating materials and process far the manufacture 
of the same. Armstrong Cork Co. Fr. Pat. 468,938, 
Feb. 26, 1914. 

A mixture of 60 to 80% of calcium fluoride and 12 to 28% 
of slaked lime with sufficient water to make a liquid paste 
is poured into moulds. The latter are shaken to facilitate 
the escape of air bubbles and to render the mass homo¬ 
geneous and then dried and hardened without pressure. 
The moulds arc coated inside with a mixture of water 
and magnesia to facilitate the removal of the blooks. 

—W. H. C. 

Wood; Impregnation of coloured or soft - at a high 

temperature without destroying the wood: L. Petcrsen- 
Hviid. Fr. Pat. 466,768, Doe. 30, 1913. Under Int. 
Conv., Deo. 30, 1812. 

Til* acid compounds formed in wood at high temperatures 
are neutralised by ammonia, which is partly introduced 
into the wood before heating, and partly into the reoeiver 
continuously during heating. Ammonium salts thus 
formed in the wood are expelled by heat into the roeoiyer, 
where they are decomposed by the introduction at intervals 
of soda lye or other non-volatile alkali, the process being 
I thus regenerative.—H. H. 8. 

Woods ; Process of hardening and preserving - with 

a view to increasing their resistance and life. Comp. 
Franjaise ddnjection pour la Conservation des Bois 
et des Tissus. Fr. Pat. 467,926, Jan. 24,1814. 

A hardenin':: and preservative material, such as 
naphthalene, which is solid at ordinary temperatures is 
melted and the wood immediately impregnated with it. 
The proeess is specially applicable to paving blooks, 
sleepers, etc. By solidifying in the wood, the naphtha¬ 
lene equalises and inoreases the resistance and renders tho 
wood uniformly hard.—W. C. H. 

Wood; Process for impregnating -- and an apparatus 

for carrying out the process. Hulsberg und Co., m. b, H. 
Fr. Pat. 468,351, Fob. 12, 1914. Under Int. Conv., 
Oct. 24, 1913. 

In order that wood may absorb an impregnating liquid 
better, it is perforated by means of needles. The needles 
are guided between plates provided with grooves, and aie 
forced into or withdrawn from the wood by punches 
which are likewise guided between the plates. The lower 
ends of the punches are slotted in suoh a manner that 
they will hold and retain the needles during both the 
upward and downward movements.—VV. C. H. 

Cement or hydraulic lime ; Proceee and apparatus fur the 

manufacture of -, with the simultaneous production 

of sulphurous anhydride or of sulphur. L. P. Basset, 
Montmorency, France. Eng. Pat. 17,873, Aug. 5, 
1913. Under Int. Conv., March 4,1813. 

Seb Fr. Pat. 466,618 of 1913; preceding.—T. F. B. 

Concrete ; Manufacture of -. R. Houben, Brussels. 

Eng. Pat. 4349, Feb. 19, 1914. Under Int. Conv., 
Nov. 19. 1913. 

See Fr. Pat. 466,878 of 1814; preceding.—T. F. B, 

Volcanic and other fusible rock ; Manufacture of industrial 

objects from -. F. Ribbe, Maurice, France. U.8. 

Pat. 1,108,007, Aug. 18, 1914. Date of appl., Julv 13, 
1911. 

! Sex Fr. Pat. 418,824 of 1910; this J., 1911, 88.—T. F. B. 


X.—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron pipe; External corrosion of—. M.*R. Pugh. 

Proo. Amer. Soc. Civil Eng., 1914, 40, 1641—1891. 
Examples are given from Fra nee, England and the United 
States of the great durability of east-iron piping and also 
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of piping which deteriorated rapid!/ in 7—JO /ears, when 
laid in saline soils or in sea-water. The causes conducing 
to and inhibiting corrosion are disoussed, and details of 
typical oases of corrosion aro given with photographs and 
analyses. Tho remedies recommended are: increasing 
the natural resistance of tho skin of the cast-iron, sur¬ 
rounding tho piping with lime or cement, laying the piping 
in open trenoh or above ground, and galvanising the pipes. 

—J. H. J. 

Iron and steel; Determination of carbon in - by direct 

combustion in oxygen. .1. R. Cain and H. E. ('loaves. 
J. Wash. Acad. Sci., 1914, 4, 393—397. (See also this 
J„ 1914, 696.) 

To oxidise carbidos of chromium, titanium or tungsten, 
in determining carbon by direct combustion, the tube 
should bo heated at 1500 u C. for 30 mins, after tho metal 
has coascd to burn ; slightly higher results are obtained 
in some cases than by the usual method.—W. R. 8. 

Steel; Titanium nitride in -. G. F. Comstock. Met. 

and Chem. Eng., 1914, 12, 577—580. 

Various titanium compounds wore incorporated with iron 
and stool in tho presence or absence of alumina. The 
minute, hard, pink, non-metallic spotB or inclusions, visible 
(under a magnification of at least 200 diameters) in rail 
steel which has been treated with ferro-carbon-titanium, 
appear to consist mainly, if not entirely, of titanium 
nitride ; alumina is not nocessary for their formation. 

—W. E. F. P. 

Copper ; The. effects of repeated re-melting on -. F. 0. 

Clements. Amor. Inst, of Metals, Chicago, Sept. 7—11, 
1914. [Advance proof.] 

, 100 lb. of copper was melted and cast 4 times in succession 
under foundry conditions, and after the fourth casting, 
16 lb. of the metal was melted with 2 oz. of boron suboxide 
and again cast. Samplos from each casting were teBted in 
a modified form of tho Upton and Lewis machine, in 
whioh alternate bonds wore produced in a test-pieoe 1 in. 
wide and of a given thickness, and a graphic record made 
of the number of bonds required, and the resistance offered, 
before fracture. The results obtained, together with those 
giv^u by a sample of boronised copper melted and cast 
is vacuo, were :— 


Recently a method for the direct determination of silver 
by fusing the bullion with cadmium in presence of potas¬ 
sium cyanide, dissolving the button in nitric acid, and 
titrating with ammonium thiocyanate (oompare Whitehead, 
this J., 1892, 458), has boon extensively tried in tho U.S. 
Mint service, and, on the whole, the* results compared 
favourably with those obtainod by cupellation.—A. S. 

[Copper.] Arsine (Asll s ) formation in electrolytic refining. 

F. R. Pyno. Eng. and Min. J., 1914, 98, 432. 

In tho electrolytic refining of copper, undesirable concen¬ 
tration of areeniouB acid in the electrolyte is prevented 
by periodically electrolysing a portion of the latter with 
insoluble (lead) anodes and returning the purified solution 
to the bulk. Arscnious acid is reduced by nascent hydro¬ 
gen, and, in the absence of sufficient copper in solution to 
form an insoluble arsenide, the AsH 3 produced is evolved. 

—W. E. F. P. 

Copper ; The crystalline structure of -. W. L. Bragg. 

Phil. Mag., 1914, 28, 355—360. 

A natural crystal of copper was examined by means of 
the X-ray spectrometer (Proe. Roy. Soc., 1913, A88,428 ; 
1914, A89, 468). The copper atoms aro arranged on a 
face-centred cubic “ lattice,” tho crystal structure beirg 
the simplest of any yet analysed.—F* Sodn. 

Brass; Use of producer gas for melting yellow -. 

E. B. Guenther. Amer. Inst. Metals, Sept. 7—11, 1914. 
[Advance proof.] 

Four producer-gas furnaocs with separate preheaters 
were tested against four ordinary coke furnaces. The 
chief advantages found with producer-gas furnaces were : 
cleanliness, easy control and evenness of temjmrature, with 
consequent Baving in repairs to furnace linings and in 
crucibles, less loss by oxidation, and greater ease in 
recovering spilt metal. Detailed calculations showed a 
considerable saving in cost.—O. E. M. 

Brass-melting furnaces; Tests of natural-gas fired -. 

F. L. Wolf and R. B. Burr. Amor. Inst. Motals, 
Sept. 7—11, 1914. [Advance proof.] 

Three types of non-tilting crucible furnace wore tested 
under factory conditions. The first, with chamber burner 


Original metal . 

After 1st heat. . 

After 2nd heat . 

After 3rd heat . 

After 4tli heat . 

After treatment with boron suboxide 
Boronised copper melted and cast in 
vacuo . 


Temperature of melting or 
casting 0 C. 

Melting. j Casting. 

! 

Average number 
of alternate 
bends. 

Resistance 
offered to 
bend. 

Percentage diminution 
in resistance, in 10- 
in. lengths measured 
on the machine 
diagram. 


_ 

1515 

100 

% 

2-7 

_ 

1120 

850 

(assumed) 

97 

5-5 

— 

1121) 

845 

96 

4-9 

1165 

1 —* 

762 

96 

8-5 

— 

i '1115 

334 

96 

226 

1200 

1149 

2007 

103 

2-7 

~ 

— 

3044 

117-5 

0-74 


—W. E. F. P. 


Silver and base metal in preeinue metal bullion ; Determina¬ 
tion of -. F. P. Dewey. J. Ind. Eng. Chem., 1914, 

6, 650—658, 728—736. 

Th* results of s largo number of bullion assays, some from 
tho regular working of the Mint servioo of the U.S. Treasury, 
and some from speoial experiments, are tabulated and dis¬ 
cussed. There aro no effective moans of controlling the 
two chief sources of error in the determination of base 
install by oupellation, vi*., absorption of gold and stiver 
by the cupel and retention of base metal by the precious 
metals, and proof corrections may be fallacious, as the 
proofs are subject to the same uncontrollable errors. 


and air preheater, was efficient with high pressures and 
continual repair of the burner, but its radiation losses 
and injurious gas leakage wore high. The second, with 
air-preheater and rising body to give access to the orucible 
was efficient with 2 lb. pressure of air, but this was offset 
by the oost of repairs, meohanical defects, arid difficulty 
of manipulation. The third, a converted pit fumaoe, 
when large enough to take a thick lining, and equipped 
with preheating ooils, and a simple tube burner, whioh 
allowed the use of bow pressures of gas sod air, was as 
efficient as the more complicated types, cost little for 
maintenance and was convenient to work.— iO. E. M. 
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Brass furnaces; Melting touts in electric -% H. W. 

Qillett and J. X. Loir. Amer-Inst. of Metals, Sept. 

7—11, 1914. [Advance proof.] \ 

Various kinds of closed electric furnaces, In which local 
overheating is avoided, such as the resister and crucible 
type, gavo vary low metal losses and a decided advantage 
over fumeoes fired with fuel. Electrio are furnaces 
showed greater losses, due apparently to the high tem¬ 
perature of the are producing local overheating. To 
prevent oxidation a reducing atmosphere should be 
maintained, and with resistance furnaces this may be secured 
by dropping oil into the furnace. Tilting furnaces gave 
greater metal losses, due to greater exposure of the metal 
and volatilisation of the line during pouring.—B. N. 


Pyrometers for molten brass and bronze. H. W. Gillott. 
Amer. InBt. of Metals, Sept. 7—11, 1914. [Advance 
proof.] 

A preliminary report of an investigation, by the U.8. 
Bureau of Mines, to discover or devise a pyrometer suit¬ 
able for general use in brass foundries. On account of 
sine fume, pyrometers of the ordinary radiation and 
optical types were generally unsatisfactory, or at host 
of very limited application. By employing a closed-end 
tube with the former type, the time lag was too high 
owing to the size of tube required. Satisfactory results 
for large-scale laboratory work were obtained with the 
optical type when a sighting tube was used, but the 
practical utility of this type under general foundry con¬ 
ditions is doubtful. All forms of thermo-couples in whioh 
the elements (base metals) were wholly or partly in contact 
with the molten ehargo were unsatisfactory, mainly on 
account of rapid corrosion. A form of protected platinum 
platinum-rhodium couple was devised in which the wires 
were insulated at the lower part by Marquardt mass (a 
porcelain-like material containing SiO, 35—30 and Al,t) 3 
00—05%), and at the upper part by fireclay, tubing, and 
•laced in a sectional nickel tube, 4 ft. long, closed at the 
ower end by a small molybdenum cap or tip and filled 
with anhydrous, powdered alumina after tho couple was 
in position. The lower 10 in. of the nickel tube was pro¬ 
tected by a loosely-fitting sleeve of “ silfrax ” (a dense-, 
metal-liko form of carborundum) having at the bottom 
an opening through whioh the molybdenum tip projected 
for | in. This instrument proved very efficient up to 
1330° U. under foundry conditions, the timo lag being 
small and apparently decreasing with increasing tem¬ 
perature.—W. E. F. P. 


Lead smelling ; Use of the bag-house in -. L. I). 

Anderson. Min. and Eng. World, 1914, 41, 239—242. 
At the Midvale (Utah) smelter, all tho gasos from tho 
6 blast-furnaces, roasting-furnaces, and converters for 
blast-roasting are filtered in a bag-house. By cutting off 
tho blast and applying a slight suction, the dust is detached 
and drops through hoppers into wagonB. The rooster 
dust containing 9—16% As is briquetted with fine ore and 
smelted. The dust from tho blast-furnace, whioh con¬ 
tains 35—45% As, is used for the manufacture of white 
arsenio j it is very inflammable, especially when con¬ 
taining more than 45% As. When an efficient bag-houso 
is used, most of tho loss of lead in lead smelting can bo 
traoed directly to the slag.—W. B. 8. 


Lead matte converting at Tooele (Utah). 0. M. Kuchs. 
Amer. Inst, Min. Eng., Aug. 1914. Eng. and Min. J., 
1914, 98, 379—380. 

Lead- coma matte is “ converted ” in basio-lined 
vessels without addition of silksious fluxes, the blowing 
being continued until the lead is praotioally eliminated! 
The lead fume is recovered in a bag-house, and contains 
sufficient sine oxide to prevent injury to the bags by 
acid gases; the residual copper product and the highly 
ferruginous “ slag ’’ are treated in ordinssy “ oopper " 
converters. The percentage compositions of the matte, 
slag and'fume are:— 



Pb. 

| Cu. 

Ag. (ox. 
per ton.) | 

aio,. 

Fo. 

8. 

Za. ' 

Matte_ 

150 

005 

! 20-3 


87-9 

280 

5-4 

Slug .... 

1-4 

I — 


1-7 

59-1 

1*8 

4-0 

Fume .... 

64 2 

1 0-37 

!_ 

! 67 

02 

0-4 

60 

10-4 


— W. E. F. P. 


Tin-wolfram (tungsten) bismuth ores; Treatment of -. 

L. Hills. Min. and Eng. Review, July 16, 1914. Eng. 
and Min. J., 1914, 98, 488. 

Magnetic separation of a concentrate containing Sn 40%, 
WO, 22, and Bi 0%, yiolded a magnetite concentrate, 
and a pyrito concentrate, both together containing 1 cm 
than 1% of the throe valuablo metals ; a product assaying 
WO, 70%, Sn 0-7%; and a residue: Sn 50-3%, 
Bi 8%, and WO, 0-7%. 

Dic-castinq practice; Modern -. C. Pack. Amer. 

Inst. Metals, Chicago, Sept. 7—11, 1914. [Advanoe 
proof.] (See also this J., 1914, 203.) 

Tiie alloys used contain Zn 70—90%, with Sn, Cu, Al, 
Sb and Pb: Sn 60% (or over), with Pb, Sb, Cu and Zn; 
and Pb 60% (or over), with Sn and Sb. Aluminium 
alloys may also be used. A typical zinc alloy contains 
Zn 84*5, Sn 9-0, Cu 4-5, and Al 2 0%, and has a tensile 
strength of over 18,000 lb. per sq. in. Tho castings are 
extensively used in the motor car industry and may 
be protected from corrosion by water and by impurities 
in gasoline, by plating with copper or nickel. The 
machines uBod in casting are of two types. In the air 
machines the metal is usually forced upwards from the 
closed melting pot into the die by opening a comprewed- 
air valve. Plunger machines are moro generally used, 
in which a horizontal cylinder is immersed in the molten 
metal and is connected through a nozzle with tho die. 
The metal is forced into tho die by a plunger in the cylinder, 
operated by a lever, and a cutting device is forced through 
the gate of the die by a second lover. 230 castings can be 
made per hour, and they are aocurato within 0-005 in., 
or for castings not exceeding 1 in. either way, within 
0 0005 in.—A. T. L. 

Zinc in alloys ; Determination of -. G. E. F. Lundell 

and N. K. Bee. Amor. Inst. Metals, Sopt. 7—11, 1914. 
[Advance proof.] 

The solution of the alloy, freed from Hg', Cu, Bi, Cd, As'", 
Mn. K,S() 4 , NH 4 C,H,<)„ NH 4 CNS, HjS, oxides of N, 
and any largo quantity of Ni, and containing not more 
than 10% of acid, is precipitated with a solution con* 
taining 39 grms. of KCNS and 27 grms. of HgCl, per litre. 
Tho precipitate, ZnHg(CNS) 4 ,H,0, is collected on a 
Gooch filter, dried at 100°—108° C., and weighed, or is 
dissolved in very dilute nitrio acid containing iron alum, 
and determined volumetrically by Volhara’B method. 
The results agreed with those obtained by the pyrosulphato 
method.—O. E. M. 

Mercury ores; New wet process for the treatment of low- 

grade -. G. Carrara. Rend. R. Istit. Lombardo Sci.« 

Let., 1914,47,117. Annali Chim. Appl., 1914,2,52. 

The pulverised ore is concentrated to *—± of its weight 
by lovigation, and treated with a solution ot sodium 
hypochlorite obtained by olectrolysis of sodium ohloride. 
Mercurio sulphide is oxidised to sulphate and this is 
convortod into chloride by the excess of sodium chloride 
present. Mercury is precipitated from the solution with 
sodium sulphide, and after removal of the prec ipi tate, 
the liquid, which should be free from any excess of sodium 
sulphide, is electrolysed to obtain sodium hypochlorite 
for use again.—A. S. 

Cobalt; Some recent applications of metallic -. de C. 

Browne. Amer. Inst, of Metals, Chicago, Sept. 7—11, 
1914. [Advance proof.] 

The percentage elongation and reduction of area of 
manganese bronze and the alloy, Cu 88 , Sn 10, Zn £%, 
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were greatly increased by the addition of 0-6% Co; 
the teneile strength and elaetfas limit were considerably 
reduced in the former, bat not seriously affected in the 
latter case. The tensile strength of “ low brass ” (Cu 80, 
Zn 80%) was increased 15 and 20% by the addition 
of 0*25 and 0*5% Co, respectively. The cobalt was added 
in the form of an alloy containing Co 10 and Cu 80%. 

-W. E. F. P. 

Eutectics; drouth of metallic -. F. E. E. Lamplough 

andJ.T. Scott. Roy. Hoc. Proo., 1914, A 90, 600—804. 
The formation, around the primary oryst&ls of an alloy, 
of a halo or envelope of the second constituent, separating 
the primary crystals from the bandod eutectic, has been 
attributed to undercooling at the first moment of solidifi¬ 
cation of tho eutectic, whilst Desch has suggested that the 
phenomenon may be due to segregation of the eutectic 
around the primary crystals during solidification. Tem¬ 
perature-time curves of alloys cooling under different 
conditions were taken, and the solid alloys were examined 
micrographically. In some cases considerable under- | 
cooling existed without tho formation of halos and in 
others marked halos were accompanied by only slight 
undercooling. The formation of the halo was not affected 
when undercooling at the moment of eutectic formation 
was prevented by inoculation or by Bhaking. In the caso 
of Cd-Sn alloys the halo was observed only when the 
primary crystals had bccomu enveloped by the growing 
eutectic. It was found possible to divide the greater 
number of eutectics into two classes. Halos were observod 
only in the care of eutectics of tho first class, characterised 
by spherical radiating growth. Examples are Sn-Pb, 
Sil t'd, Zn-Cd, Ag-Cu, Zn-Al and Cu-Cu 9 P eutectics. 
Eutoctics of the second class had well-defined crystal con¬ 
tours, showing in section a herring-bone structure. 
Examples are Bi-Ph, Hi-Sn, Ag,Sb-Sb, Au-AuSb,, Mg,Pb- 
Mg, Mg,8n-Mg, ZnSb-Sh, NuCd,-Cd, and Na8n,-Sn 
eutoctics. Some eutectics, e.g. Bi-C'd, Cu a Sb-Sb, and 
SnAu-Sn, belonged to a third type, of irregular form : 
in these one constituent crystallised as lamina* and the 
outoctic growth originated at one of the primaries.—A. S. 

Patents. 

Iron ; Isxal hardening o] -— and malleable iron castings. 
Viokcrs Ltd., Sheffield, and C. L. Sumpter, Grindloford 
Bridge, Derbyshire. Eng. Pat. 18,643, Aug. 16, 1913. 
The part of tho casting to be treated, is either protected 
from decarburisation by a coating of “ paint,’’ etc., during 
annoaling, or is ro-oarburised and then heated by means of 
an intensely hot flame {(.{}.. oxy-aoetylene) while the 
easting is just covered with water by immersion or other¬ 
wise.—W. E. F. P. 

[Iron and steel] Case-hardening process. A. W. Machlet, 
Elisabeth, N.J. U.S. Pat. 1,106,573, Aug. 11, 1914; 
date of appl,, Dec. 10, 1911. 

The artioles arc placed in a heat-retaining oven and heated 
to carburising temperature by tho direct action of flames. 
The flames are then extinguished and a suitable gas intro¬ 
duced into the oven to effeot carburisation while the metal 
is slowly cooling. These operations may be repeated. 


[Open-hearth steel ] Furnace-wall construction. N. E. 
Macoallum, Phoenixville, Pa. U.S. Pat. 1,106,725, Aug. 
11, 1914 ; date of appl.. May 13,1913. 

The walls of Hie combustion chamber of an open-hearth 
steel furnace are composed of a number of iron containers 
filled with basio material or a mixture of basic and neutral 
materials.—W. H. C. 

[/re* and steel.] Soldering; Process of mixed - and 

products attained thereby. E. L. Chameroy fib. Fr. Pat. 
468,484, Feb, 14,1914. 

Steel, malleable oast iron, or the like is soldered to oast 
iron by keeping the surfaces in contaot at such a tempera¬ 
ture that the surface layer of Hie cast iron yields a portion 


of its carbon to Hie surface layer of the other metal, forming 
an intermediate layer which acts as a solder. The piece 
of steel or the liko may be heated and immersed in the 
molten eaet-iron, or the two metab, in contaot, may be 
heated by an oxy-hydrogen or oxy-aoetylene flame. The 
prooesa is suitable for the production of pistons, tyres, 
valves, etc., with a oore of steel or malleable oast iron and 
an outer layer of oast iron, of oast-iron oog wheeb with 
steel teeth, paddle-wheels with Bteel blades, and the like, 

-A. 8. 

Tool steel; Manufacture of extra rapid -. E. Jaboulay. 

Fr. Pat. 468,796, Feb. 16, 1914. 

Fbom 15 to 30% Or is added to steel, which may alao 
be alloyed with small quantities of othor metals (W, Mo, V). 
Tool steel made in this way and containing, for example: 

Fo 60-0, Cr 210, W 8*5, Mo 8-5.V 0-5, C 1*5%, may Is* 
used at nearly double the speed attainable with the special 
steels hitherto known.—A. S. 

Iron alloye; Process of manufacturing -. G. M. Colvo- 

curesses, New York. U.S. Pats, (a) 1,106,785 and (b) 
1,106,788, Aug. 11,1914; dates of appl., June 12 and 19, 
1913. 

(a) A sulphide ore containing Ni 0-5—12, Cu 0-2—10, and 
Fe 25—60%, is erushed, roasted, and Bmclted with a flux 
so as to remove the non-mctallio elements as silioates 
and produce a pig of Fe, Ni, On and C, which is refined 
to obtain a steel alloy, (b) A blast- or reverberatory 
furnace slag containing Fe 20—50, Ni 0-2—2, and Oil 
01—2%, is smelted with fuel and flux, and the resulting 
pig is refined at a sufficiently high temperature to obtain 
a steel alloy containing Cu 0*2—2, Ni 0*4—4, and C up to 
1%.-—A. S. 

Tin ores and slags containing tin ; Treatment of -. 

Billiton Maatschappij, The Hague, Holland. Eng. Pat. 
18,422, Aug. 13,1913. Undor Int. Conv., Sopt. 16,1912. 

A mixture of the material with iron pyrites is smelted to 
produce Sn-Fe matto, the slag obtained lining re-smelted 
with pyrites as often as necessary. Tho matte is sintered 
with sodium sulphate and carbon to convert tho tin into 
sulpho-stannate which is subsequently extracted with 
water.—W. E. F. P. 

[Metallic] Coatings or deposits; Process of and apparatus 

for applying - to surfaces. R. K. Moroom, London. 

Eng. Pats. (A) 18,840 and (b) 18,841, Aug. 19, 1913. 

(a) A BOD of the metal to be deposited is subjected to the 
action of a powerful blast while heatod below its melting 
or oxidising point, and tho resulting spray projected upon 
tho required surface, which may be preheated or not. The 
rod may bo fed into a blowpipe flame, or form one 
oleotrode of an electric arc against which the blast i* 
direoted; and Bprays of two or more separate metab me* 
bo caused to impinge simultaneously upon the surfaoe to In 
oovored. (b) For spraying molten metal, etc., upon the S 
interior surfaces of hollow bodies a flexible blowpipe is 
employed, to tho nozilo of which a deflecting surface or 
spreader—convex towards the blast—is attached by 
meanB of wires. (See also this J., 1914, 925.)—W. E. F. P. 

Ore concentration. G. A. Chapman, Miami, Aril., U.S.A. 
Eng. Pat. 18,937, Aug. 20, 1913. Under Int. Cony., 
May 8. 1913. 

Is an agitation-froth prooesa, the partly orushed ore is 
ground (e.g„ in a Hardinge mill) with water containing 
“ a modifying agent" (cresol), the pulp mixed with a 
frothing agent (turpentine), agitated, and separated aa 
usual ; the maximum amounts of modifying agent and 
frothing agent employed are reapeotively <H and 0*4% 
of Hie weight of ore.—W. E. F. pT 1 

Ore concentrator. 3. Weatherby, Now Cumberland, Pa., 
U.S.A. Eng. Pat. 19,302, Aug. 28, 1913. Under Int. 
Conv., Jan. 4, 1813. 

A SHAiuso -table has rifflee of magnetic material dbnosed 
within a magnetic field, so that, by oontaet with the rifle 
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edges, (lightly paramagnetic on partichw an carried 
•crow the channels by the water and thus separated. 

—W. E. F. P. 


Fr. Pat. 468,130, Fob. 6, 1614. 

The process is intended particularly for the treatment of 
very finely divided ores containing galena and blende, e.a., 
the slimes produced in crushing Brokon Hill ores. The 
pulp, mixed with a small quantity of a frothing agent, suoh 
ns eucalyptus oil, is passed into a separator, into whioh air 
or other gas is delivered at the bottom. The mixture is 
vigorously agitated, e.g., by means of a centrifugal pump, 
in the lower part of the separator, and a relatively tranquil 
-zone is maintained noar the top. The first portions of the 
froth removed from the surfaoc oarry most of the galena 
and the subsequent portions most of the blende. A series 
of separators is preferably used, in which the different 
fractions are treated successively. Modifications of the 
process are also described in which the pulp is treated by 
agitation and aeration, without acid, but with addition of 
0-003% of cuoalyptus oil; or the pulp is mixed with a small 
quantity of oil, without acid, and treated first with a limited 
quantity of air to float oortain constituents and then with 
a further quantity of oil and a larger volume of air, and 
also, if necessary, with acid ; or the pulp is mixed with an 
acid, and certain constituents removed by flotation without 
the use of a frothing agent, the residue being treated by 
agitation and aeration in presenoe of a frothing agont to 
effect selective flotation of other constituents.—A. S. 

Ores ; Process and apparatus for concentrating - by 

flotation. J. M. Ormaza. Fr, Pat. 408,395, Feb. 13, 
1914. 

The ore is crushed in a ball.mill to about 1 mm. size, 
passed through an inclined, rotary drying chamber, and 
then to a hopper whence it is delivered between a pair of 
adjustable rollers on to an inolined table, to which a 
vibratory motion is imparted. From tho table the material 
flows uniformly into a soeond hopper from which it 
falls betwoen another pair of adjustable rollers on to a 
mass of water carrying an upper stratum of oil and moving 
at right angles to the path of the ore. A regulated blast 
of air is directed across tho surfaoo of the water at tho 
place where it receives the ore. The particles which float 
overflow with the water into an adjacent tank, whilst the 
remainder of the ore sinks, and is discharged as pulp on 
to a Wilflcy table, the inclination of whioh can be varied. 
The different sections of the plant are arranged so that the 
movement of the ore is offectod as far as possible by gravity; 
and it is possible to treat 24 tons of ore per day of 10 hours 
with an expenditure of 15 horse-power.—A. S. 

I tpu gsten and the like metals ; Manufacture of drawn 

Vpres from -. C. Gladitz, London. Eng. Pat. 

„iPR), 122, Sept. 5, 1913. 

The cross-section is reduoed by oold drawing by a con¬ 
siderable amount in relatively few stages so as to produce 
an amorphous structure, and the wire is then heated in an 
inert atmosphere to effect recrystallisation of the metal. 

—W. E. F. P. 

Cuprous chloride; Process of reducing -. F. Laist, 

Anaconda, Mont. U.S. Pot. 1,104,907, July 28, 1914: 
dote of appl., April 30,1914. 

Cuprous chloride preoipitated from ohloride leaching 
solutions is fused with carbonaoous matter and an alkaline- 
earth carbonate, to form copper, and an alkaline-earth 
ohloride, whioh can be used in subsequent leaching 
operation.—0. R. 

Copper; Process for extracting fractions rich in-from 

cupriferous ores and gangues. “Axurit” Vegyi I par 
JWssiwnyt irsaa I g. Fr. Pat. 468,889, Feb. 23, 1014. 
Under Int. Oonv., Feb. 27,1913. 

Low-oaini copper ores are roasted, If neoessary, then finely 
ground, and treated with a solution of aluminium sulphate 
or alum, wtnob has a selective action on the copper oxide 


or basic oarbonste present, copper sulphate and aluminium 
hydroxide being formed. On standing, insoluble basis 
double compounds of aluminium and oopper are formed, 
and these are converted into aluminium and copper 
sulphates by treatment with sulphuric acid. The ore 
may be treated in a filtering chamber with aluminium . 
sulphate, and after this has drained off, the residue treated 
with sulphuric acid. The two filtrates are mixed and 
again poured on the residue, which is afterwards treated 
with a further quantity of sulphurio acid, and these opera¬ 
tions repeated until theooppor is completely extracted. 
Ores in whioh the gangue is composed of felspar or tho 
like, yielding aluminium sulphate on roasting, may be 
treated with water instead of with a solution of aluminium 


roooverea by crystallisation, and the mother-liquor, 
containing tho double salt, CuSOj^HjO+AljiSO,),,?!!,©, 
is used again in tho process.—A. 8. 


March 8, 1912 (this J., 1912, 823). 

When the ammoniacal zinc solution obtained as described 
in the chief patent (foe. cit.) is heated under diminished 
pressure to recover the ammonia, tho basie zino carbonate 
preoipitated tends to form a hard mass on tho bottom of 
the roooptaclo. According to tho present patent the 
ammoniacal zinc solution is added to a large quantity 
of boiling water or weak ammoniacal liquor ana super- 
hoatod steam is passed through the mixture, whereby the 
zino is separated as a coarsely crystalline precipitate 
oonBisting mainly of hydroxido.—A. 8. 

Metal [zincj vapours; Process for the recovery of -. 

Helfcnstein-Eloktro-Ofen-Gos. m. b. H. Fr. Pat. 
468,445, Feb. 14,1914. Under Int. Conv., Feb. 18,1913. 
In smelting zinc ores in an electric furnace, the gases and 
vapours evolved before the distillation of the zino com¬ 
mences are drawn off separately through the upper portion 
of tho charge, oxidation of the zino vapour evolved later 
boing thus reduced to a minimum and the zino largely 
condensed in tho liquid form. Any zino vapour drawn 
off with the gases is condensed in the cooler, upper portion 
of the ohargo and oarried down therewith into the reauotion 
chamber.—A. 8. 

Vanadium ; Extraction of - from ores. H. Booricke, 

Vanadium, (Join. U.S. Pats. (A) 1,105,244 and (B) 
1,105,245, July 28, 1914; dates of appl., Mar. 27, 1912, 
and Jan. 20,1914- 

The vanadium is converted into sodium vanadate by 
heating the ore with sodium chlorido and (A) a metallic 
sulphate, suoh as iron sulphate, or (B) sulphur, or a non- 
mctallio compound of sulphur.—W. R. 8. 

Alloy of vanadium and precious metals. Vanadium- 
gold alloy. F. von Oefele, Assignor to H. Schweitzer, 
Now York. U.S. Pats. (A) 1,107,180 and (B) 1,107,181, 
Aug. 11,1914: dates of appl., Oct. 11,1911 and Oct. 22, 
1912 

An alloy of (A) gold-vanadium with other metals, (B) 
vanadium and gold.—A. 8 

Lead ; Apparatus for refining and desUverising -. 

W. Thum, Hammond, Ind. U.S. Pat. 1,106,480, 
Aug. 11, 1914; date of appl., Deo. 9, 1910. 

A melting “ kettle'' is connected with a series of arystallis- 
ing “ kettles,” into which the molten metal is passed 
successively, being forced from one “ kettle " to another 
by means of a fluid under pressure. At the bottom of 
the melting “ kettle," on opposite aides, are two spouts 
and the portion of the “ setting " over the spouts is com¬ 
posed of removable blocks ol refractory material, retained 
in position by sheet steel sections on their outer sides; 
the sled sections slide in passages connected with the fixed 
main portion of the setting to aOow ol removal cl the 
blocks!-—A S. 
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Soldering alloy. G. D. Long and E. W. Rapp, Granite City, 
Ill. U.S. Pat. 1,107,082, Aug. 11, 1914; date of 
appl.,May 15,1914. 

An alloy of A1 400, Zn 400, Sn 700, Bi 8, Cu 8, Sb 28, and 
Hg not over 2 parte.—A. 8. 

Aluminium alloy. W. A. McAdams. Fr. Pat. 468,853, 
Feb. 24, 1914. 

See* U.S. Pat, 1,104,369 of 1914; this J., 1914, 869. 
Silver is used in relatively email quantities (up to 20%), 
and small proportions of copper, zinc, or titanium may 
also be added.—T. F. B. 

Ores; Process of treating -. N. C. Christensen, jun., 

and T. P. Holt; Christensen assignor to G. H. Hem, 
Salt Lake City, Utah. U.S. Pat, 1,107,240, Aug. 11, 
1914 ; date of appl., Aug. 3, 1911. 

The finely-divided ore is intimately mixed with 2—6% 
of finely-divided fuel, and, if desired, also with suitable 
chemicals, the fuel is ignited and the mixture is roasted 
by the heat developed by the combustion of the fuel with 
an air-blast, which is regulated so that the temperature 
attained is insufficient to fuse or sinter the ore. The 
useful metalB are extracted from the residue by leaching 
with a Bolvcnt.— A. S. 

Furnace for the heat treatment of metals. A. Grcbel. Fr. 

Pat, 468,234, April 19, 1913. 

The furnace is heated by means of producer gas enriched 
with the vapour of heavy hydrocarbons, an open vessel 
in which a constant level of j>etroleiiin or eoal tar oil is 
maintained, being disposed in the conduit leading from 
the gas producer to the burners. The openings through 
which the heating gas and the preheated air from the 
recuperator enter the working chamber, and those through 
which the waste gases leave, are so arranged and regulated 
that a more intense combustion is attained near the door 
or doors of tho working chamber, in order to compensate 
for cooling and influx of cold air. —A. S. 

Furnace; Semi-continuous - fired with coke or eoal, 

for reheating , annealing , cementation, or tempering. 
J. Conor. Fr. Pat. 468,621, April 28, 1913. 

Suitable connections are provided so that when the door 
of the working chamber is opened, a damper in the lluo 
leading from the fire-box to tne chimney is automatically 
dosed, thus preventing influx of cold air into the working 
chamber. Jn like manner when the door of the fire-box is 
opened, a damper automatically cIosob communication 
between the fire-box and the working chamber and another 
closes the air-supply pipe.—A. S. 

Furnace for roasting ores. A. Zavelberg. Fr. Pat. 
468,685, Feb. 3, 1914. 

The ore is moved over each of the superposed hearths 
by rabble-arms carried on supports which travel on a 
circular track either around the outsido of a cylindrical 
furnace or around the inner periphery of an annular 
furnace. The openings through which the arms project 
into tho furnace are closed by means of a sand seal fixed 
to tho furnace and plates carried by the arms. The 
arches above tho roosting hearths arc provided with angle- 
irons whioh bear on rolleis or the like carried by the 
supports for the rabble-arms. —A. S. 

Roasting furnace: Mechanical -. J. Claude. Fr. Pat. 

468,968, May 7, 1913. 

The furnace comprises a number of superposed cylindrical 
chambers for the charge, and a centra] vortical rotating 
shaft carrying radial rabble-arms. Spocial features claimed 
are the method of mounting the vertical shaft in ita bearings 
and of fixing the arms to the shaft, the shape of the teeth 
carried by the arms, and the arrangement of passages 
within the shaft and arras for cooling air which is after¬ 
wards admitted to the combustion chambers or to the 
furnace chambers.—A. T. L. 


, Plated ware ; Process of obtaining adherent deposits of 
precious metals on alloys usually regarded as unsuitable 

for the manufacture, of -. Maison Murat. Fr. Pat. 

408,801, May 2, 1913. 

The alloy is coated electrolvtically with Cu, Ni, Co, Ag, 
or the like, and then plated with Au, Ag, or other precioua 
metal foil by tho known process of heating and strongly 
compressing. By this method alloys containing relatively 
high proportions of Zn or Al, which cannot be plated 
directly by the hot method, may be used.—A. S. 

Iron ; Process of treating cast -. J. E. Johnson, jun. r 

' Now York. Eng. Pat. 24,297, Oct. 27, 1913. Under 
Jnt. Conv., Aug. 13, 1913. 

See Fr. Pat. 464,208 of 1913 ; this J., 1914, 488.—T. F B_ 

! Solder ; Jmpts. in and jtrocess of making soft -. J. T. 

Dwyer, St. Louis, U.S.A. Eng. Pat. 118, Jan. 2„ 
1914. Under Int. Conv., Jan. 2, 1913. 

See U.S. Pat. 1,059,982 of 1913 ; this J., 1913,608.—T.F.B. 

Jtoasting-furnace. A. Zavelberg, Hohonlohehiitte, Ger¬ 
many. U.S. Pat. 1,107,006, Aug. 11, 1914. Date oi 
| appl., May 14, 1914. 

I See P’r. Pat. 468,685 of 1914 : precoding.—T. F. B. 

j Copper ; Process for welding -. H. Suzuki, Shibaku, 

j Japan. U.S. Pat. 1,107,865, Aug. 18, 1914. Date of 
appl., Aug. 2, 1913. 

See Fr. Pat. 461,688 of 1913 ; this J., 1914, 205.—T. F. B. 

Zinc-blende and other metalliferous constituents ; Stparation 

of - from ore concentrates and slimes by flotation 

| or granulation. PL J. Horwood, Broken Hill, N.S.W. 

U.S. Pat. 1,108,440, Aug. 25, 1914. Date of appl., 

, Dec. 4, 1913. 

See Eng. Pat. 28,604 of 1913 ; this J., 1914,793.- T. F. B - 

i Annealing or cementing various articles; Method and 

I apparatus far -. G. Richter, Assignor to Stettiner 

! Chamotte-Fabrik A.-G. vorm. Didior, Stettin, Germany. 

1 U.S. Pat. 1,109,362, Sept. 1, 1914. Date of appl., Mav 29„ 

I 1913. 

i SEEGer. Pat. 205,761 of 1913 ; this J., 1913,1161.—T.F.B. 

Furnace for treating molten metals; Single or multiphase 

; electric [induction] -. P. Leseure. PY Pat. 408,139, 

j Feb. 6, 1914. Under Int. Conv., P’ob. 7, 1913. 

! See Eng. Pat. 3291 of 1914 ; this J., 1914, 794.—B. N. 

Process of and apparatus for thickening and ugitufing pulp „ 
Eng. Pat. 22,411. See I. 

Titanic oxide concentrate and method for producing the 
same. Method for concentrating titanic oxide from 
substances containing it and iron oxide.. Method of 
obtaining titanic oxide. U.S. Pats. 1,106,406—1,106,410*. 
See VII. 

Treatment of slag for the manufacture of bricks. Eng. Pats..' 
18,806 and 7027. See IX. 


XL—ELECTRO-CHEMISTRY. 

Aluminium cathode ; Disintegration of the -. L. L.. 

Campbell. Phil. Mag., 1914, 28, 347-354. 

The aluminium cathode, hitherto supposed to disintegrate,, 
to an appreciable extent, only in the monatomio gases, 
was found to "splutter” violently in presence of the- 
halogens and some other gases or in tne vapour of mercury 
or cadmiuin. Disintegration seemed to take place best- 
when the pressure in the tube was at the ordin§ry X-ray- 
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stage and the cathode dark-space had reached the walls 
of the tube next the oathode, the rate of disintegration 
increasing, in general, with the molecular weight of the 
discharge gas. —F. Sodn. 

Electrolysis of fused borates. Zschille-Hartmann. See VII. 

Patents 

Ozone; Apparatus for producing -. The British 

Thomson-Houston Co., Ltd., London. From General 
Electric Co., Schenectady, N.Y., U.S.A. Eng. Pat. 
21,779, Sept. 20, 1913. 

The units of the ozoniscr are connected with a source of 
direct, current through an inductive device (transformer), 
in the primary circuit of which is an electro-magnetic 
current interruptor. The cleetro-magnet is provided 
with a number of coils, each having a different number of 
turns, and by including one or other of these coils in tho 
circuit, the reactance and hence tho rate of ozone pro¬ 
duction may be varied. In order to keep constant the 
“ ampere turns " of the electro-magnet, and thus minimise 
tho noise produced bv a change in the number of “ turns,” 
means are provided for including either all or only a part 
of the coils of tho primary of the transformer in the 
circuit.—A. S. 

Electrode for furnaces. C. Bering, Philadelphia, Pa, U.S. 
Pat. 1,100,381, Aug. 11, 1914; date of appl., Dec. 12, 
1912. 

The electrode is composed of a shell or cage of conducting 
material, diminishing in periphery and increasing in 
thickness from its outer towards its inner end, and 
arranged so that the conducting paths converge and unite. 
The current flows to or from a mass of conducting fluid 
in the furnace through the electrode, passing through 
the union of the conducting patlis —13. N. 

Furnace ; Electric [induction ]-. G. H. Benjamin, 

Mew York. U.S. Pat. 1,106,486, Aug. 11, 1914; 
date, of appl., Dec. 19, 1913. 

The furnace comprise^ a closed metallic core, a fixed 
primary, and a movable secondary, in the form of an 
annular crucible with a body of metal therein. The 
crucible is provided with ribs in the bottom projecting 
upwards, together with means for rotating tho secondary 
relative to tne core and primary. Material is introduced 
into the erueiblo through a sectional cover, and means 
are provided for exhausting gases from the crucible.—13. N. 

Electrolytic apparatus. 1. H. Levin. Fr. Pat 4(57,945, 
Jan. 31, 1914. Under Int. Conv., May 9, 1913. 
Each element comprises an anode and a cathode, with an 
interposed diaphragm, built up in the form of a filter- 
press. Means are provided for regulating the hydrostatic 
pressure on the two faces of the diaphragm, and for main¬ 
taining an equal pressure from one end of the apparatus 
to the other. A reservoir, consisting of two separate 
chambers with independent non-communicating conduits, 
is employed to supply electrolyte from the chambers 
to the neighbourhood of the anode and cathode respec¬ 
tively. The chambers are surmounted by bells, and the 
disengaged gases are brought to these by means of conduits 
communicating with the opposite faces of the diaphragms, 
moans being also provided for equalising the pressures 
of gas and liquid in the reservoir chambers.—B. N. 

Ultra-violet rays ; Industrial production of - by means 

of [electric ] sparks. J. de Kowalski-Wierusz. Fr. Pat. 
468,215, Feb. 5,1914. Under lilt. Conv., April 15, 1913. 
Electrodes of nickel, tungsten, or their alloys, either 
alone or in combination with rare earths, arc employed, 
so that the sparks are greatly weakened, and by an 
appropriate choice of electric constants, employing a wave 
length of lets than 8000 m., a great amplitude of current 
intensity is obtained. The ultra-violet rays, produced 
by the sparks, may be used for sterilising liquids, and the 
yifeld is increased by using different materials for the 


two electrodes and plunging them into the liquid to be y 
treated. For the production of chemical reactions* 
where the gascR formed by the sparks would be objection¬ 
able, a screen, such as quartz, may be interposed between 
the sparks and the material under treatment.—B. N. 

Electro-chemical treatment of liquids [e.g. water]; Process 

and apparatus for the -. C. P. Land re th. Fr. Bats. 

(a) 468,242, Feb. 9, 1914, and (b) 488,277, Feb. 10* 
1914. Under Int. Conv., Feb. 21, 1913. 

(a) A portion of tho liquid to be treated [e.g. water] is 
diverted under pressure into a treating chamber, wherein 
it is mixed witn excess of a soluble salt, and subjected 
to tho action of an electric current, tho anode being 
constructed of a metal, such as aluminium, which is 
attacked with the formation of hydroxide. The treated 
liquid is then mixed with the mass of untreated liquid, 
and the aluminium hydroxide serves as a precipitant for 
removing impurities. The eleotrodoB arc arranged in 
groups, bo that one group may bo removed independently 
of tho others, and instead of a direct current, both direct 
and alternating currents may be used simultaneously. 
Rotating elements, working between the electrodes, 
are employed for agitating the liquid and giving it a 
movement independent of that of its flow, thus clearing 
the electrodes of deposits, (u) A positive metallic 
electrode, for example of iron, is employed, and a soluble 
hydroxide is added to the liquid under treatment, thus 
producing under the influence of the elootrio current 
an increase of hydroxyl ions, any organic material in the 
liquid being thus oxidised. The process may also bo 
employed for tho treatment of liquids containing solublo 
encrusting salts, or colloidal impurity, or both, by adding 
to tho liquid, after the passage of the current through it, a 
reagent producing insoluble Balts or a coagulant lor tho 
removal of the colloid. The apparatus comprises an 
electrolytic vessel containing positive and negative eleo- 
trodcs immersed in the portion of tho electrolyte to be 
treated, tho treated portion being afterwards mixed 
with the untreated mass of the liquid. Tho current may 
l>e interrupted after a lime, and the whole of tho electrodes 
may be connected, exterior to the electrolyte, with an 
electro-positive itwirh within the electrolyte which is 
normally out of the circuit, so that both positive and 
negative electrodes then become electro-negative with 
respect to the mass.—B. N. 

Accumulator electrodes; Process for jiroducing highly 

porous -. Gebr. Stanislaw und Georgii GaszyriBki* 

Apoznanski und Go. Ger. Pat. 275,881, Doc. 3, 1910. 
The plates to which the paste lias been applied are dried 
at high temperatures in closed receptacles which are not 
affected by acids. The rapid evolution of gas makes tho 
paste porous, and the pressure generated hardens tho 
mass.—T. F. 13. 

Oxygen compounds of nickel; Process for manufacturing 

a mass of higher - Jor use. in the positive electrodes 

of alkaline accumulators. Svenska Ackumulator 
Aktiebolaget Jungnor, Stockholm. Eng. Pat.. 1062* 
Jan. 14, 1914. Under Int. Conv., Jan. 16, 1913. 

See Fr. Pat. 407,311 of 1914 ; this J„ 1914, 871.—T. F. B. 

Electro-optical cell C. Stille, Zehlendorf-West, Germany. 
U.S. Pat. 1,108,638, Aug. 25, 1914. Date of appl., 
April 22, 1913. 

See Eng. Pat. 9060 of 1913 ; this J,, 1913, 873.—T. F. B. 

Electric arc furnaces ; Stabilising means for —. C. E. 
Guye, Geneva, Switzerland, Assignor to Southern 
Power Co., Charlotte, M.C. U.S. Pat. 1,109,330* 
Sept. 1, 1914. Date of appl., Jan. 8» 1912. 

See Fr. Pat. 438,783 of 1912 ; this J., 1912, 649.—T. F. B. 

Process of producing acetic acid. U.S. Pat. 1,104,978. 
See VII. 
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Oil-producing plants and fats. Voigt. Jahresber. Inst. ! 

angew. Bot. in Hamburg. Chem. Rev. Fett-Ind., ; 

1914 , 21 , 117 — 119 . | 

For many years largo quantities of the kernels of mowrah I 
or illip^ nuts (from Juipe latijolia ) have been imported | 
into Hamburg, and recently the fat from them has been i 
used for edible purposes. All attempts to use the residual ! 
oil-cake as a feeding stuff have been unsuccessful owing ; 
to the largo proportion of a saponin with pronounced 
haemolytic action. More recently the kernels of I. 
longifolia and 1. malaftarirn and of Shorea stenoptera 
have also been imported under the name of “ lllipd nuts.* ] 
Othor imported oj| seeds include haboek beans probably 
from Bassia Mottleyana (Dutch Indies), canalo nuts 
(British India and Java), kemiri nuts (Java), lumbang 
nuts (Philippines), hot-caylai (Cochin-China), and lama 
nuts (Samoa). Experiments have been made as to the | 
suitability for food of the fats of the nuts of various ; 
species of Canarium, including C. commune, C. polyphyllum j 
(New Guinea), ('. luzonicum and C. ovatum, of pili nuts 
(Manila), and of llevea seeds (Malay). Of African seeds ; 
there have been occasional imports of manketti nuts, and j 
the fruit of Balanites Maughami (Portuguese W. Africa), i 
the utilisation of which apimars unprofitable owing to the j 
small proportion of oil and the difficulty of extracting it. 
American products included cohuno nuts and the Becds" of 
Virola bicuhyba , also the seeds of Carapa guayensis , and 
“ andiroba paste ” prepared therefrom in Brazil. Manketti - j 
oil-cake, contained : water 8*1, ash 2-5, proteins 5-8, fat 1-8, j 
carbohydrates 48*1, and crude fibre 33*7%.— C. A. M. j 

Cohvne nuts from British Honduras; [Fats and oil-cake, 

from -]. Bull. Imp. Inst., 1914,12, 237— 242. 

Thrf.k samples of the outer fibrous layer of the fruit of 
the cohunc palm {Attaka cohvne) yielded 9*3 to 20-0% 
of a dark green fat, the colour of which could be largely 
removed by animal charcoal. Five samples of the kernels 
contained 65*4 to 71 *0% of a white crystalline fat resembling 
coconut oil in appearance and odour. These fata had the 
following characters : -- 


Fat from fruit. 
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The residual meal from the extracted kernels was free 
from alkaloids and cyanogonelic plucosides, and had the 
following composition recalculated on a basis of 10% 
of fat:—Moisture, 9*2 ; crude proteins, 21-7 ; fat, 10*0 ; 
starch, etc., 38*8 : fibre, 15*0 ; and ash, 4*7%. Nutrient 
ratio, 1:2*9; food units (starch+2-5 times the sum 
of fat and proteins), 118. The amount of proteins was 
higher and that of the the fibre lower than in the case of 
palm-kernel meal (see also this J., 1913, 797).— C. A. M. 

Cacao butter ; New adulterant of -. C. Grimme. 

Chem. Rev. Fett-Ind., 1914, 21, 47-49, 74—70. 

The new adulterant of caoao butter has not been identified 
and cannot be detected by determining the ordinary 
ohemioal characters of the fat. The physical properties 
of the adulterated fat and of the fatty acids obtained 
from it are, however, distinctly different from those of 
pure caoao butter. Adulterated samples yield brownish- 
yellow fatty aoids having a coarse granular crystalline 
structure, toe surface being irregular and lumpy, whereas 


fatty acids from pure caoao butter are of a light yellow 
oolour and always solidify in fine crystals. The best 
evidenoe of the presence of the adulterant is obtained by 
determining the oritioal temperature of solution in glaoial 
ftoetic acid (5 o.c. of molten fat and 5 c.c. of aoetio acid), 
which is 70° — 80° C. for pure cacao butter, whereas an 
adulterated sample gave 35° C. By allowing a solution of 
10 grms. of the fat in 30 c.o. of a mixture of 3 parts of dry 
ether and 1 part of absolute alcohol to stand for half an 
hour at 10° C , an oily product was obtained whioh, on 
recrystallisation from the same solvent, melted at 
39*7°—40° C. Under similar conditions pure oacao 
butter gave directly white crystals which melted at 46°— 
52° C. and after recrystallisation at 50°—57*4° C.—J. A. 

Oils ; Hydrogenation of -, and synthetic fatty acids 

\from petroleum]. M. Colletas. Les Matures Grasses, 
1914, 7, 4151—4153. 

At the Vereinigto Chem. Werke at Charlottenburg, 
hydrogenation is effected at 100° C. under a pressure 
of 2 to 3 atmos. by means of 0*00002 part of palladium 
chloride in the presence of an alkali. The loss of catalytic 
agent is from 5 to 7% of the weight takon, which 
corresponds to an expense of 100 francs per 100 kilos, 
of fat (about 7jd. per cwt.). 

The synthetic production of fatty acids from liquid 
hydrocarbons by the prooess of Zelinsky is commercially 
applicable, but the cost of the product is still too high. 
The crude petroleum is chlorinated and dissolved in 
anhydrous ether, and tho solution treated with magnesium 
and a catalytic agent (iodine, methyl iodide, aluminium 
saltH, hydrochloric acid), and subsequently, when cold, 
with a current of carbon dioxide. The fatty acids, etc., 
are then liberated from the magnesium salts by treatment 
with dilute acid.—C. A. M. 

Liquid from solid fatty acids ; The Fachini-Dorta method 
of [apjiroximatdy] separating ——. A. do Waele. 
Analyst, 1914, 39, 389—391. 

Separation of the liquid and solid fatty acids by treating 
the potassium soaps with acetone (this J., 1912, 397) is 
more rapid and complete than lead-ether methods, whilst 
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the liquid fatty acids undergo less oxidation in the prooees. 
The following modification is recommended:—About 
10 grms. of the dry fatty aoids are dissolved in 90 c.o. 
of anhydrous acetone at 25° C., 10 c.o. of N /I potassium 
hydroxide solution run in with oonstant stirring, and the 
flask corked and immersed in ico- water for 3 to 4 hours. 
Its contents are then filtered through a Buchner funnel, 
and the residue washed with anhydrous acetone at 0° 0. 
until colourless, and then pressod to remove the solvent. 
The flask is rinsed with dilute potassium hydroxide solu¬ 
tion, the washings added to the solid cake, the soap 
dissolved in water, and the solid fatty aoids liberated, 
transferred to a weighed boaker, and dried at 100* C. 
until oonstant in weight. The liquid fatty acids' are 
separated from the acetone solution by adding an equal 
volume of water, and 30 to CO o.c. of ether, ac.difying 
with hydrochloric aoid, and washing and evaporating 
the ethereal layer. The following amounts Of sond fatty 
aoids were thus obtained:—Linseed oil (Calcutta seed), 
9-1% with iod ne value, 16*4; (Baltic aeea), 6*6%, iodine 
value, 20; Soya bean oil, 13*6%, iodine value, 12*1; 













to. xxxm., so. ».] a. xm.— PAHrrsj wmmesh vabrkbm ; bxsinb. 


Pm* rubber teed oil, 16-3%, iodine value, 10-7 j Chinn 
wood oil (Timed considerably) 64-1%; erode menhaden 
oil, 23-6%, iodine ralue, 20-2. The solid stereo-isomeride 
of elnomargario acid from polymerised Chinn wood oil 
formed a potassium soap whioh was practically insoluble 
in 90% acetone, but had an iodine value of 157. Both 
this method and the lead-ether method are therefore 
inapplicable to polymerised oils. No diminution of solid 
fatty acids takes place during oxidation of drying oils 
until solid, unless a lead drier (which precipitates part 
of the solid fatty acids as lead soap) is present. In the 
case of oxidised oilB the sample is saponified, and the 
fatty acids liberated by treatment with petroleum spirit 
and hydroohlorio acid. The precipitated “ oxidised acids ” 
aro re-dissolved and re-preoipitated to remove any 
unoxidised fatty acids meohanioally precipitated, tho 
united petroleum spirit solutions evaporatod to dryness, 
and a weighed quantity of the residue treated with acctono 
etc., as described.—C. A. M. 

Oils; Insoluble bromide value of -. J. A. L. Sutoliffe. 

Analyst, 1914, 89, 388—389. 

1st reply to the critioisms of Gcmmoll (this J., 1914, 756) 
the author lays stress upon the point that tho factor 
(0-63 I.V.—78) docs not vary if the conditions described 
in his note (this J., 1914, 147) are exactly followed. A 
temperature of 11° C. will provont the formation of 
substitution compounds. Before filtration tho contents 
of the flask should be cooled below 5° C., tho red ethereal 
solution decantod, and the bromide* washed with chilled 
other. When dried they should be white and orumble 
readily. Certain sorts of bromine yield dark horn-like 
bromides, and should bo rejected. The aeouracy in 
duplicate determinations is usually within 1%.—C. A. M. 

New copra drying process. Oil, Paint, and Drug Rep., 
Sept. 11, 1914. IT.R.'J 

As American engineer at Manila has devised a small 
copra drying machine of a capacity of from 800 to 1000 
cooonuts at one filling. The nuts are set on wire trays 
and heated air at 270° F. is forced through and over 
them. It is claimed that tho value of the dried product 
is greater than that done by tho old process. 

Patents. 

Presses for oleaginous seeds and analogous material; 

Means far preventing shaking and jarring in - during 

the discharge of the oil-cakes. Harburgor Eicon und 
Bronxewerke Akt.-Ges. Er. Pat. 468,153, Feb. 7, 1914. 
Sudden jarring of tho partB of the press raised with tho 
oil-cake is prevented by directing the pressure (by means 
of an outsido device) against buffers at the Bides, so that 
after the discharge of tho oil-cake the pressure is retainod 
and no sudden movement of these parts can take place. 

—0. A. M. 

Fate and oils ; Process of treating - --. [Catalytic oxida¬ 

tion.] Gebr. Strobentz Fabriks-Act.-Ges. fur Chern. 
Farben, Produkte, Lacke und Firnisso and L. von 
Kreybig. Fr. Pat. 468,352, Feb. 12, 1914. Under Int. 
Conv., Feb. 17, 1913. 

To effect rapid docolorisation and oxidation, oils, etc., 
aro mixed with oxides of metals of the iron group 
(especially cobalt oxides), and a current of air is drawn 
through the mixture at about 120° to 130° C.—C. A. M. 

Oils; Process of hydrogenating -. 0. Calvert. Fr. 

Pat. 468,426, Feb. 9, 1914. Under Int. Conv., Aug. 12, 
1913. 

The hydrogen and hot oil are mixed under pressure in a 
closed vessel by means of an agitator or circulating pump, 
worked by an eleotric motor which is contained in a 
oommunioating chamber. The passage between the two 
chamber* may be surrounded by a cooling jaeket.—C. A.H. 

Treatment of plastic materials [soap, day, ete.1 Fr. Fat. 
468,902. See L 
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Producing a varnish milk the aid of semi-dryeng ails, such 
as fish oil, for use in the manufacture of osl-cloth and 
linoleum. Fr. Pat. 468,003. See XIII. 

Manufacture of emulsions [for margarine]. Eng. Fat. 
19,344. See XIXa. 

Process for submitting liquids to the action of ultra-violet 
rays. Fr. Pat. 468,216. See XIXb. 


xm.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Oil paint vapours ; Toxicity of -. C. A. Klein. Chem. 

World, 1914, 8, 252—254. 

The toxio action of tho vapours from drying paints 
was attributed by Armstrong and Klein to tho volatile 
thinning constituent (this J., 1913, 320) and by Gardner 
(this J., 1914, 266, 363) to tho presence of carbon monoxide 
in the vapours. It is now pointed out that Gardner’s 
conclusions are fallacious, since the formation of tho 
carbon monoxide must be ascribed to the interaction of the 
formic acid in the vapours and the fuming sulphuric acid 
through which the vapours wore passed to absorb organic 
compounds. Quantitative determinations of the carbon 
monoxide by Gardner’s method might indicate the rato 
of drying of a paint, but have no value as an index of the 
toxicity.—C. A. M. 

Resin acids; Stability of - at slightly elevated tem• 

peratures. A correction. 0. H. Herty and H. L. Cox. 
J. Ind. Eng. Chem., 1914, 6, 782. 

Further experiments have shown that the resin acids of 
Pinna heterophylla (Cuban or slash pine) yield no carbon 
dioxide when heated at 140° C. in a current of dry nitrogen 
for 1 hour, if they be perfectly dry and protected from 
oxygen during preparation. (Compare thiB J., 1909, 318.) 


Transformer oiU. Brauen. See IIa. 

Patents. 

While lead; Process of producing -. E. Euston, 

St. Louis, Mo. U.S. Pats (a) 1,106,793 and (n) 
1,106,794, Aug. 11,1914 ; date of appl., Sept. 10,1913. 
(a) Acid and neutral and (n) alkaline and neutral solutions 
of basic lead aoetato aro separately treated with carbon 
dioxide and the respective precipitates mixed. In both 
oases the pigments contain 11*0 to 14*5% CO,.—C. A. M. 

Pigment and process of manufacture. J. Gevors. Fr. Pat. 
468,697, Feb. 10, 1914. 

A substitute for white lead is composed of xinc sulphide, 
35 ; barium sulphate, 20 ; and alumina, 5 parts ; and is 
used with a medium consisting of linseed or olive oil, 35; 
driers, 2$ ; and turpentine, 2} parts.—E. W. L. 

Varnish ; Process for producing a - with the aid of 

semi-drying oils , such as fish oil, for use, more particularly, 
in the manufacture of oxl-doth and linoleum. E. Gireik. 
Fr. Pat. 468,003, Fob. 3, 1914. Under Int. Conv., 
April 8, 1913. 

Fish oil, or other semi-drying oil, is freed from fatty 
acids by neutralising with caustic alkali or lime, 
and separating the salts from the oil. Any exoees of 
alkali is oarefully neutralised by means of acid, and the 
neutral purified oil is polymerised by heating, with or 
without the addition of a drier.—E. W. L. 

Varnish; Manufacture of -. G. Cuneo. Fr. Pat. 

469,144, Maroh 2,1914. Under Int. Conv., March 3,1913. 
A varnish for oovering the bottoms of chips is obtained 
by grinding with a liquid varnish a mixture of organio or 
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inorganio fluorine compounds with the ordinary m&eral 
pigments. It may contain, for example, varnish (a 
mixture of resin ana benzene), 60 ; fluorine compounds, 25 ; 
and oxide of zinc, iron, etc., 25%.—E. W. L. . ; 

Plastic material. A. Chanard, St. Claude, France. Eng. 
Pat. 14,126, June 18, 1913. Under Int. Conv., July 0, 

1912. 

A mixture of a resin (e.g„ 1000 parts of sandarac) with 
naphthol (1000 parts) is incited, and incorporated with a 
mixture of albuminoid material (casein) with, say, 20% 
of hydrated sodium carbonate, and the homogeneous 
product is moulded and treated with a hardening agent 
(60% formaldehyde solution). Resins such as Canada 
balsam may be used to obtain a transparent product, 
and inert loading materials, especially antimony oxide and 
metastannic acid, may lie introduced.—C. A. M. 

Plastic masses ; Process for the manufacture of - more 

particularly for insulating purposes. A. Kegal. Fr. 
Pat. 468,241, Feb. 9, 1914. Under Int. Conv., March 7, 

1913. 

A plastic mass suitable for insulating purposes, is prepared 
by beating a mixture of phenol 2, formaldehyde 1, podium 
carbonate 0-2, and soluble glass 0-6 to 1 part on a water- 
bath until homogeneous, then heating the product in hot 
water and allowing to settle in cold water. The mass 
can bo moulded at 40 ,5 (\, and a layer 1-3 mm. thick will 
withstand a pressure of 12,000 volts. Sodium illuminate 
or zineato or aluminium acetate may he employed instead 
of soluble glass, each of these salts acting as a condensing 
agent, and being at the same time dcconi}ioscd into acid 
and base, whereby mineral matter is precipitated through¬ 
out the mass.—E. W. L. 

Diphenols and triphenols and their derivatives ; Process for | 

obtaining solid products In/ condensation of -. A. j 

Labbe. Fr. Pat. 468,879, May 6, 1913. j 

Catechol, resorcinol, quinol, pyrogallol, etc, arc treated i 
with a cold 40% solution of formaldehyde in presence of ! 
an acid : the mass soon becomes gelatinous, and after 
some hours is converted into a homogeneous, elastic 
substanco. Hard products may be obtained by diluting the 
formaldehyde solut ion with half its volume of water. They 
are insoluble in water and organic solvents, unattaekeil j 
by acids and alkalis, and are non-inflammable. The 
addition of acetone or glycerin to the formaldehyde 
results in the production of transparent masses. The 
physical properties of the products may he further modi¬ 
fied by incorporating carbohydrates or cellulose.—T. F. B. 

Paint for protecting iron, wood , and the like from sea growths ; 

Manufacture of -. M. ltappard, Don Holder, 

Holland. U.S. Pat. 1,108,395, Aug. 25, 1914. Date of 
appl., Oct. 7, 1912. 

See Eng. Pat. 22,802 of 1911 ; this J., 1912,347.—T. F. B. ! 

Varnish-kiln. 0. A. Cutler, Buffalo, N.Y. U.S. Pat. 

1,105,623, Aug. 4, 1914. Date of appl., May. 28, 1912. 
See Eng. Pat. 22,985 of 1913 ; this J., 1914, 408.—T. F. B. 

Condensation products and mocess of treating the same. 
Resinous condensation products. M. J. Callahan. Pitts¬ 
field, Maas., Assignor to General Electric Co., New York. 
U.S. Pats. 1,108,329 and 1,108,330, Aug. 25,1914. Dates 
of appl, May 11, 1912, and Feb. 8, 1913. 

See Eng. Pata. 3271 and 22,358 of 1913 ; this J., 1914,322. 

—T. F.B. 

Resinous composition. M. J. Callahan, Pittsfield, Mass., 
Assignor to General Electric Co., New York. U.S. 
Pat. 1,108,331, Aug. 25, 1914. Date of appl, 
Feb. 8, 1913. 

Be* Eng. 8417 of 1913; this J., 1914, 864.—T. F. B. 


Resinous composition and process of making the same. M. J. 
Callahan, Pittsfield, Mass., Assignor to General Electric 
Co., New York. U.S. Pat. 1,108,332, Aug. 25, 1914. 
Date of appL, July 9,1913. 

See Eng. Pat. 3506 of 1913 ; this J., 1914, 322.—T. F. B. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Patents. 

Rubber ; Process and apparatus for the extraction of - 

[from the leaves of jdants ). A. Caubel, C. Peigniot- 
Amaury, P. Quilici and H. Pannard. Fr. Pat. 468,245, 
Feb. 9, 1914. 

The fallen leaves of rubber plants arc dried, coarsely 
crushed, and extracted with a mixture of 2 parts of carbon 
bisulphide and 1 part of benzene, to which is added 5% 
each of chloroform and sulphur chloride. The extraction 
apparatus consists of an upper vessel containing a remov¬ 
able bucket with perforated bottom, and communicating 
with a lower vessel by means of a large valve or cock. The 
lower vessel is provided with an internal heating coil, 
and the upper portions of the two vessels arc connected to 
opposite ends of a condensing worm. The solvent is left 
in contact with the leaves in the uppor vessel for 6—8 hours, 
and is then run off into the. lower vessol, whore it is heated 
by means of the steam-coil, the vapours condensing in the 
upper vessel and continuing the process of extraction. 
After 3 hours the bucket of leaves is removed and a fresh 
one inserted in its place. The solvent is then distilled 
from the lower vessel through the condensing worm into 
the upper vessel, and the process of extraction repeated 
The rubber is removed from the lower vessel.—If. W. L. 


Ru bite red fabrics and similar artichs ; Preservation of --. 

W K. Muntz. Fr. Pat. 468,493, Feb. 16, J9I4. Under 
Int. Oonv., Feb. 26, 1913. 

To protect the fabric of rubber-coaled materials from the 
action of sulphurous and sulphuric acids produced by 
oxidation of the sulphur in the rubber, the fabric is impreg¬ 
nated before lwing coated with rubber, with a substanco 
which will combine with the acids to form innocuous com¬ 
pounds, For instance, cotton cloth is treated with a 3% 
solution of barium hydroxide, under reduced pressure, for 
15 min., allowed to drain for 3 mins., and then immersed in 
a 3% solution of ammonium carbonate for 5 mins., after 
which it is dried at the ordinary temperature.—E. W. L. 

Waterproofed [rubber-coated] mater mis ; Manufacture of 
——. M. Frankel und Rungc. Fr. Pat. 468,755, Feb. 
20, 1914. Under Jnt. Conv., Aug. 14, 1913. 

Fabrics may be impregnated or proofed with reclaimed 
rubber by making use of the emulsion obtained when the 
first product of certain methods of reclaiming (see Alex¬ 
ander, this J., 1910, 1025) is steam-distilled in order to 
remove the solvent. The proofed sheet thus obtained 
does not require to be vulcanised. —E. W. L. 

Manufacture of fabrics for outer covers for pneumatic 
tyres and envelopes for balloons. Eng. Pat. 22,065, 

Set V. 


XV.—LEATHER; BONE; HORN; GLUE. 

Glue from hides; Manufacture of -. 'V. Caml>on. 

Les Matures Grasses, 1914, 7, 4153—4155. 

The parings of ox-hides from the tan yards arc mixed with 
tendons, ears, and other refuse and sold under the name of 
camasses, to be used in the manufacture of a strong glue 
of reddish colour, whilst the similar parts of calves and 
heifers yield a glue of very superior quality. The fragment* 
from the skins, etc., of sheep ana goats, which arc less. 
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frequently met with in commerce, yield a more yellow 
glue, the value of whioh is often reduced by tho presence of; 
too much fat. In general, the glue derived from the hided 
of young animals is superior to that from old animals, the 
yield is larger and the produot contains much leas fat. The* 
quantity of glue calculated on the dry material ranges from 
40 to 60%. A glue of inforior quality is obtained from the 
shavings of the skins, whioh are contaminated with fat, 
hair, etc., and are sold under the name of pouasurea. The 
skins of rabbits, hares, cats, rats, and other small mammals, 
and the cuttings from glove manufacture yield a glue held 
in high esteem by plasterers (Colle Tottin). The fluid fish 
glues are largely prepared from tho skins of the haddook. 
The plant required for the manufacture of glue from skins 
is much simpler than in tho case of bone glue. The j 
skins are soakod for 72 hours in lime water, and are then j 
transferred to a perforated rotating drum of iron or wood 
through the axis of which a current of water is passed. | 
After washing for 1 hour the skins are soaked in lime 1 
water (1° B., sp. gr. 1-007) for a week, washed in tho drum, j 
and again soaked for 3 to 5 weeks. They are next washed j 
until the washings are quite clear, soakod for 12 hours ' 
in an aoid bath (preferably 1% phosphoric acid free from ! 
iron) to removo the last traces of lime, then transferred 
to a sulphurous acid bath (1° B. f sp. gr. 1-007) for 10 to 16 
hours, anil thoroughly washed. They are then ready for 
the extraction of tho glue in a hot water tank.—0. A. M. | 


Tanning skins; Compounds for - and process of 

making them. L. Poliak, Aussig, Austria-Ilungary, 
Assignor to Badisoho Anilin und Soda Fabrik, Ludwigs- 
hafen, Germany. U.8. Pat. 1,107,107, Aug. 11, 1914 ; 
date of appl., .Tune 26, 1914. 

Condensation products containing sulphur are obtained 
by the interaction of a monohydroxy phenol ( e.g ., 5 parts of 
phenol), sulphuric acid (5 parts of 98% acid) and a carbo- 
hvdrato (1 part of glucose). They give deop colorations 
with ferric ammonium sulphate, precipitate glue from 
its solutions, are precipitated by ammonium acetate and 
alum, and even in a solution of “ normal acidity ” and of 
20° B. (sp. gr. 1-162) will tan skins without destroying 
them.—0. A. M. 

Hair ; Process of “ converting ”-. (’. H. Campbell, 

Chicago, Ill., Assignor to American Glue Co., Boston, 
Mass. U.S. Pat. 1,106,779, Aug. 11,1914 ; date of appl., 
May 12, 1910. 

The hair is digested at a gentle heat for a long time in a 
<liluto alkaline solution, which is active only when heated. 
When the hair is almost all “ converted,” tho source of 
heat is withdrawn, and the remainder “ converted ” by 
aid of the heat remaining in the liquor. The “ converted ” 
hair is dried in thin films by the application of “ high heat ” 
for a short time. (See also U.S. Pats. 1,106,777 and 
1,106,778; page 965.)—A. S. 

Tanning liquors ; A pparatus for preparing -. J. Forster, 

Warrington, U.S. Pat. 1,107,925, Aug. 18, 1914. Date 
of appl., April 29, 1911. 

See Eng. Pat. 6795 of 1911 ; this J., 1912, 82.—T. F. B. 

Retarder for planter. Making a retarder for plaster and 
the like from lime wastage. U.S. Pats. 1,106,777 and 
1,106,778. See IX. 


XVI.-S0ILS; FERTILISERS. 

Plant growth and nutrition ; Some accessory factors in -. 

W. B. Bottomloy. Roy. Soc. Proc., 1914, 88 B, 237— 
247. 

The substanoe or substanoea whioh oonfer on “ baoterised 
peat ” (Me this J., 1913, 878, 919, 920; 1914, 3661 its 
stimulatiro action on plant growth, are soluble in akohol 


t 1h water. If an alcoholic extract of hacterised peat 
be cVhporated to dryness in vacuo and the residue treated 
with water, the aqueous solution even after being boded 
for 5 mins, exhibits very stronc stimulative action, whereas 
similar extracts made from the original raw peat are in¬ 
active. Tho humio acids of peat are converted into soluble 
humafces by tho bacterial treatment, but tho stimulative 
aotivity does not appear to be due to these, for extracts 
made from raw peat previously saturated with a 1% 
solution of sodium carbonate and dried, are inactive. 
Like the vitamines of Funk, which oxert a similar stimu¬ 
lating effect on animal growth, the aotivo substances of 
bacterised j>eat are precipitated (without loss of aotivity) 
by phosphotungstic acid and by silver nitrate and baryta. 
From an extract of 7 kilos, of bacterised peat, only 12 grms. 
of phosphotungstic aoid precipitate (freed from reagents) 
wore obtained, and from this by ftirther precipitation with 
silver nitrate aiul baryta only 0-2452 grm. (freed from 
reagonts); but an aqueous solution of the latter, at a 
concentration of 0-35 part por million, addod at intervals 
of a week to wheat seedlings grown in sand moistened with 
Detmer’s complete food solution, increased the gross weight 
of the plants obtained after 7 weeks by 50% and their ary 
weight by 17-7%. The effect of the solution of tho “ silver 
fraction ” on water cultures (Detmer’s solution) of wheat 
seedlings was still more marked. Although all the plants 
were well aerated and the solutions were changed twice a 
week, tho control plants weighed less at tho end of 50 days 
than at starting, whereas the weight of those treated with 
the active solution had increased by more than 50%. In 
similar experiments with young seedlings from which 
the seeds had been removed, the difference between the 
treated and untreated plants was oven greater, probably 
because during germination it is one of tho functions of the 
seed to produce Bubstances, similar to those formed in 
peat by tho action of certain soil bacteria, which enable 
tho young plant to utilise the food materials present. The 
formation of such substances during the baoterial 
decomposition of organio matter in tho sou, during the 
formation of humus, explains the benefioial effect of 
farmyard and other organic manures on crops.—J, H. L. 

Aldehydes in garden and field soils; Occurrence of —. 

0. Schreiner and J. .J. Skinner. J. Franklin Inst., 

1914, 178, 329—343. (Soo also this J., 1913, 546.) 

The aldehydes wore extracted by treating about 14 lb. 
of soil with 8 litres of 3% caustic soda solution for 6—8 
hrs., acidifying tho alkaline extraot, filtering off the 
humus precipitate, shaking the aoid filtrate with ether, 
and treating the other extract with concentrated sodium 
bisulphito solution. Tho bisulphite solution was then 
acidified, tho sulphur dioxide expolled with air, the 
solution extractod with ethor, tho extract evaporated 
and tho resinous or oily residue purified by dissolving 
in water and extracting again with ether. Of 14 garden 
and greenhouse soils which had beoome unfertile, and 
60 field soils, half of which were unproductive, from various 
parts of tho United 8tatcs, 5 of the garden soils and 
12 of the field soils, yielded aldehydes. The aldehydes 
when added to distilled water and nutrient solutions 
in which wheat seedlings wore grown, proved distinctly 
harmful, causing a diminished growth both in the stems 
and roots of the plants.—J. H. J, 


Sulphur ; Influence of - on soil acidity. H. C. Lint. 

J. Ind. Eng. Chem., 1914, 8, 747—748. 
Laboratory teats were made in whioh a quantity of 
sulphur equivalent to 10001b. per acre-foot was added 
to the soil, the moisture oontent of which was kept at 
about 20% during the experiment. The acidity increased 
continuously up to the end of the eighth week, after 
which there was little change/ The excess acidity over that 
found in similar tests with soil to which no sulphur was 
added, corresponded with the auantity whioh would be 
formed by oxidation of the sulphur. Oxidation of the 
sulphur was more rapid with a sandy loam than with 
a heavy clay loam soil and was also favoured by keeping 
the soil moist.—A. 8. 
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Nifric on/i nitrous acids; Influence of weather conditions 

upon the amounts of - in the rainfall near Melbourne, 

Australia. V. 0. Anderson. Brit. Assoo. (Sect. B.) f 
Australia, 1914. Chem. News, 1914,110, 127. 

The concentration of nitric acid in the rainfall waB greatest 
in summer and least in winter, whilst that of nitrous acid 
was greatest in winter and least in summer. The ratio of 
nitric to nitrous nitrogen was highost in summer and 
lowest in winter. The relation between this ratio and the 
temperature indicated that the acids are produced from 
atmospheric nitrogen peroxide: in hot weather the 
nitrous acid is rapidly converted into nitric acid. ^The 
concentration of total oxidised nitrogen (nitric ulus 
nitrous) varied inversely as the rainfall; the product 
of the concentration and the rainfall, and the total weight 
(per unit area) of oxidised nitrogen precipitated with 
rain falling during 24 hours, were constant; so that 
the amount of oxidised nitrogen per acre carried 
by rain falling on any day is a function of the typo of 
weather, and, within certain limits, is independent of the 
amount of rainfall. The amount of oxidised nitrogen 
thus dojKwitod for nine distinct types of woathcr ranged 
from 1*5 to 35-0 lb. per 1000 acres.—A. S. 

Patents. 

Calcium acid phosphate ; Process of making -.' E- W. 

Roed, Savannah, Ga. U.S. Pat. 1,105.304, July 28, 
1914 ; date of appl., July 19, 1913. 

Sulphuric acid is sprayed into a current of air carrying 
finely powdored phosphatic material in suspension.—O.ll. 

Phosphates ; Preparation of assimilable -. E. Ciselot, 

0. Deguide, and P. Bicquovort. Fr. Pat. 468,042, 
Feb. 4, 1914. Under lnt. Conv., Feb. 28, 1913. 

A mixture of calcium phosphate {e.g. 100 kilos, of cal¬ 
careous phosphate containing 40% Ca 8 (P0 4 ),) with a 
oonoentratod solution of calcium chloride (e.g. 40 kilos, 
in 50% solution) is dried, heated to about 1000° C. (which 
causes the phosphate to dissolve in the fused chloride), 
crushed, and washed with wator. The phosphate is thus 
obtained as an amorphous powder, calcium chloride 
being recovered.—F. Sodn. 


Phosphates 7 Process for the preparation of assimilable -. 

E. Ciselet and C. Deguide, Brussels. Eng. Pat. 3074, 
Feb. 5, 1914. Under lnt. Conv., Feb. 28, 1913. 

See Fr. Pat 468,042 of 1914 ; preceding.—T. F. B. 


Fertiliser and process of manufacturing the same. T. 
Knoael, Neuitadt, Germany. U.S. Pat. 1,108,189, 
Aug. 25, 1914. Date of appi., Dec. 13, 1910. 

Sil Fr. Pat. 423,562 of 1910; this J., 1911,638.—T. F. B. 


XVEL—SUGARS; STARCHES; GUMS. 

Beet seed ; New German standards for the trade in -. 

W. Edler. Fiihling’s Landwirtsoh. Zeit., 1914, 68, 
268—277; Monthly Bulletin of Agricultural Intelli- 
genoe, 1914, 5, 852—857. 

A number of interested bodies have drawn up a new set 
of standards, embodying modifications that have been 
proposed from time to time, and including instructions 
for sampling and the oaloulation of the deduction to be 
made in the case of seeds not coming up to standard, 
but yet saleable. Standards for beet seed. (1) The seed 
must be delivered in good condition, fit for use, and, except 
for the screening necessary in cleaning, not graded 
according to the siae of the dusters. It must belong 
to the variety specified. (2) It should contain 
at least 85% of dry substance, but is saleable with 83%, 
ia whioh ease the exoees of moisture must be allowed for 
(see Clause 5 below.) (3) The purity should be at least 
96%, and dusters passing through a 2 mm. (0*08 in.) 
sieve mast be considered as impurities. Seed of 94*8% 


purity is saleable, but the value must then be calculated 
by the formula given under (5), for the purpose. (4) 
In the germination test, 1 kilo. (2*2 lb.) must give a 
minimum of seedlings* as follows: (a) large cluster, 
60,000; (b) medium cluster, 65,000; and (c) small 
cluster, 70,000; of which number 70% must appear 
within 14 days. One hundred cluster* must give in 14 
days a minimum of seedlings, as follows ; (a) large cluster, 
80 ; (b) medium cluster, 75; and (c) small cluster, 70. 
Largo cluster seed contains not more than 40 clusters 
per grm.; medium, 41—50, and Bmall 51 or more. (5) 
The reduced prices for seed which is saleable but does not 
come up to the specification of clauses (2) or (3), is cal¬ 
culated according to the following formula : 


price agreed upon X value of seed delivered 
guaranteed value * 

while if both (2) and (3) require reduction, the price 
is obtained by the formula : 

price agreed upon x actual dry matter x actual purity 
85x96 


(6) In the absence of any other agreement, samples must 
be taken within three days of the delivery of the seed 
by a sworn sampler, according to the following directions : 
Sampling beet seed. If the lot numbers more than 100 
sacks, a sample must ba takon from at least every twontieth 
sack ; if there are between 20 and 100 every tenth ; while 
for leRs than 20 every other sack must be sampled. At the 
request of one of the parties concerned, all the Backs to bo 
sampled may be turned out; or if this be not practicable, 
the fact must be noted in the report. The average sample 
made up from the small portions iB thoroughly mixed, 
then divided into separato samples according to the 
numW of analyses required. The samples for the 
determination of moisture and purity are to be enclosed 
in clean and dry air-tight vessels of glass or tin, openings 
being sealed with wax, rubber cement, etc.; ground- 
glass stoppers should be greased. The seed must be 
tightly pressod into the vessel, and each sample should 
weigh atout 200 grms. The samples (about 200 grins.) 
for the germination test are to be preserved in cloth bags, 
and not in air-tight vessels. The sampler must despatch 
the samples within 24 hours, one sot being sent to the 
purchaser, one to the vendor, and a third retained.—J.P.O. 


[Stt^or] Cane ; Disinfection of - before planting. A. H. 

Rosenfeld and T. C. Barber. Intern. Sugar J., 1914, 
16,410-412. 

Experiments at the TucumAn Experiment Station- 
showed that a preliminary treatment of plant and ratoon 
canes with Bordeaux mixture is not profitable, the slight 
increase in the crop being insufficient to compensate the 
extra expense.—J. P. 0. 


Sugar-cane juice ; Potash content of -. C. S. Taylor. 

Agric. J. India, 1914, 9, 236—246. 

From the beginning of Deoeraber 1913 until the middle 
of February 1914, fortnightly determinations of the 
potash oontent of the juice of Khari cane grown on 
various plots were made. The perchlorate method of 
estimation was used, sulphates being first removed with 
barium chloride. Tho mean sugar oontent of 38 samples 
of juioe was 13-79 and the mean potash oontent 0191%. 
There was very little oorrel&tion between potash oontent 
and sugar content. Sim ilar determinations were made with 
juioe from different varieties of oane grown under similar 
conditions. Here there was some evidence that a high 
potash oontent was accompanied by a low sugar content. 
The mean potash content of the 38 different varieties 
examined was 0-174, varying from 0*060 to 0-272% and 
average sugar 17 to 18%.—L. J. de W. 1 

Raw sugars 7 Valuation of -. F. G. Wiochmann. 

Sugar, 1914, 16, No. 8, 27—31. 

Sbvffarth’8 proposed method (Z. Ver. deut. Zuckerind., 
1894, 399) of valuing raw beet sugars by meant of tho 
so-called “normal organic non-sugar” (total non-sugar 
minus ash) hss been examined by the author to test 
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its applicability to raw cane sugars. The value 2-97, which 
waa shown to be valid for beet sugars, does not hold good for 
cane product*, bat definite constant* may bo established for 
the different classes, as centrifugals (1-83—1-72), musoo- 
Tados (1-60—2-34), mats (1-42—1-S7), and molasses sugars 
(1-78—211). Having ascertained the class oonstant, the 
“ organic non-sngar ” may be calculated by the formula : 

""Siw ^natant” ' °** ou kding the rondement of a raw 
sugar any formula taking into aocount the ash alone 
must be inadequate, Binoe the organic non-sugar also has 
a melassigenic funotion, and the general use of a yield 
formula taking into consideration both factors is advocated. 

—J. P. 0. 


Filtration ; Clause of difficult - in the filter-pressee [when 

working the carbonatation process in the beet sugar 
factory]. H. Wesely. Oesterr.-Ungar. Zcits. Zuckcrind., 
1914, 48, 66—68. 

Difficult working of the filter-prcaacs in the beet sugar 
faotory is stated to be causod by the presence in the scums 
of minute gas bubbles, which impart a sandy feel, hithorto 
generally bolioved to be caused by fine grit originating 
from tho lime used for defecation. These gas bubbles 
obstruct the pores of the cloths, and render easy filtration 
impossible, notwithstanding the application of high 
pressure. To avoid their presenoo in the scums, the uso 
during carbonatation of the stirring appliances formerly 
generally employed is advocated.—J. P. O, 

(turn; Determination of the -in ]cane] mo lattes. 

L. G. L. Steuerwald and T. van der Linden. Arehief 
Suikerind. Nederl.-Indie, 1914, 22, 1033—1071; Intern. 
Sugar J., 1914, 16, 430-431. 

Afpboximatf results only are obtainable by precipitation 
with strong aloohol, as peotins and certain organic aeid 
compounds are also precipitated. More reliable and 
concordant results are obtained by the following process : 
80 grms. of tho sample are dissolved in 100 c.o. of water, 
ana 20 c.c. of the solution are treated with a mixture of 
180 c.c. of 98% aloohol and 30 c.c. of 6 N hydroohlorio 
acid. The resulting precipitate is oolleoted on a tared 


Pifim. 

Sugar; Protest for refining -. J. G, Kremers, Mil¬ 

waukee, Wis. C.S. Pat. 1,107,172, Aug. 11, 1*1* j 
date of appl., July 30, 1913. 

Impurx sugar solutions are defecated with lime, and 
treated first with oarbon dioxide until neutral to phenol- 
phthaiein, and then with sulphur dioxide until slightly 
aoid to litmus.—W. P. S. 

Levulose ; Process for transforming - into mannitol by 

hydrogenation. T. Lupieri and H. Mayer. Fr. Pat. 
468,920, May 6, 1913. 

Lrvulosx is hydrogenated (a) by electrolysing a solution of 
the sugar in dilute sulphuric aoid or alkali between inert 
eloctrodes, (8) with hydrogen at a pressure of at least 3 atmo¬ 
spheres in presence of finely divided metals or metailio 
oxides, at not above 70° C., (r) with nascent hydrogen pro¬ 
duced by tho notion of rhodium black or other finely 
divided allied metals on formic acid, or (<2) continuously, by 
the action of sodium amalgam produoed eleotrolytioally. 

—L. E. 

Manufacture of ethers of carbohydrates of the type (C,H l0 O t )n 
and their derivatives. Fr. Pat. 468,162. See V. 


Production of glucose and alcohol from sawdust and other 
cellulosic material. Fr. Pat. 468,188. See XVIII. 


XVIIL—-FERMENTATION INDUSTRIES. 

Deer worts; Influence of temperature on saccharometer 
readings in ——. G. lloesi. Annali Chim. Appl., 1914, 
2,27—38. 

From the results of the author’s experiments with different 
types of saccharometers, together with results of other 
investigators, the following table has been constructed, 
from whioh tho true value at the normal temperature of 
17-8° C. can be calculated from saccharometer readings 
at other temperatures, with sufficient accuracy for practical 
purposes in the case of beer worts of average gravity:— 


Temp. 

Correction. 

Temp. 

Correction. 

Temp. 

Correction. 

By weight. 

By vol. 

By weight. 

By vol. 

By weight. 

By vol. 

•c. 



# c. 



•c. 



12 

—026 

—0-28 

25 

+ 0-45 

+ 050 

38 

+ 1*61 

+ 1*65 

IS 

0-22 

0-24 

26 

0-52 

0-58 

30 

1*60 

1*75 

14 

018 

019 

27 

0-59 

0-66 

40 

1*60 

1-85 

15 

0-13 

014 

28 

0-66 

0-74 i 

41 

1-70 

1*95 

16 

008 

000 

29 

0-74 

0-82 

42 

1-89 

206 

17 

0-03 

003 

30 

0-82 

0-91 

43 

100 

217 

18 

+ 003 

+ 003 

31 

0-90 

100 

44 

209 

2-28 

10 

000 

000 

32 

0-98 

1-09 

45 

MO 

2*39 

20 

0-15 

016 

S3 

106 

118 

46 

2*29 

2 50 

21 

0-21 

0-22 

34 

M5 

187 

47 

2-30 

261 

22 

0-27 

0-29 

35 

1-24 

1-36 

48 

2 49 

272 

23 

0-38 

036 

36 

1-83 

1*45 

40 

2*59 

2-83 

24 

039 

0-43 

37 

142 

1*65 

50 

270 

2-95 


[See also “Bates’ Saccharometer Tables” used by H.M.Customs and Excise.]—A. 8. 


paper, washed with 98% aloohol until neutral, and treated 
first with warm water, and afterwards with 10% hydro¬ 
ohlorio aoid, again washed with warm water till neutral, 
dried at 108° C., weighed, and inoinerated, the weight of 
ash being deducted to give the net weight of true gum. 
The total gummy substanoes are higher in defecation Gian 
in carbonatation molasses.—J. P. 0. 

Yield of alcohol from cane mo lasses of different sources. 
Owen. See XV lL 


Enzyme action ; Constancy of the optimum temperature of 

- under varying concentrations of substrate and of 

enzyme. A. Compton. Roy. Soe. Proc., 1914, S7B, 
248—284 ; 88B, 288—262. 

lx the hydrolysis of calkin by emulsin (Merck's prepara¬ 
tion ) and of maltose by the msltase of AspergilUu oryzae 
(takadiastaae), variation of the concentrations of substrate 
and ensyme were found to have no effect on the tempera¬ 
ture of maximum activity of the respective eaeymcs. 
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Molasses; Yield of alcohol from 
sources. W. h. Owen. Sugar, 1914, 16, 31-3-. 

The figures given show the yield of alcohol from molaMea 
from different sources, and the profits from its distillation 
■estimated on the basis of denatured spirit of 180 proof 
■selling at 37 cents per gallon, and molasses costing 5 cents 
per gallon 


0. 


Brewery; Vat for the - or for other purpose. 

Wehrle. Fr. Pat- 468,746, Feb. 20, 1914. 

Tbs vat is divided bv a number of arched partitions into 
superposed independent compartments. Successive com¬ 
partment* are joTnod together by iron rings to which the 
arched partitions and the edges of the compartments are 
soldered; or, the connecting rings may be provided 


•Sourw of 

niolaHHea. 


Cuba. 

].oulHlana .. 
Mexico .... 
Hawaii .... 
Porto Rico 


I 

Urix. j Sucrose. Glucose. 


I 


85-98 

85-84 

83-27 

93-5 

85-5 


38-45 
30 3 ft 
30 05 
35-20 
35-8 


lfl 84 
27-30 
21-82 
12-57 
18-3 


Total -\ 
RUKars as 
Klucose. 


55-11 

50-22 

53-32 

40-47 

55-89 


Thcoreti- . Maximum 
cal yield yield 
in proof I>roof 

spirit. spirit. 


1-03 

1*10 

0-98 

0-00 

1-04 


0-075 

1-04 

0028 

0-91 

0-08 


Fair yield 
of alcohol 
80 %. 


0-82 
0-88 
0 78 
0-70 
0 83 


Value of 
alcohol. 

I cents. 


10 80 
18-0 
150 
15 5 
170 


Value of 
molasses 
when con¬ 
verted Into 
alcohol per 
gall. 


9 3 
105 
H -4 
8-0 
0-5 


I 

Profit, in- 
i eluding cost 
[ of molasses. 
| cents. 


4 3 
5-5 
34 

3 - 5 

4 - 5 


J. V. 0. 


Methyl alcohol; Detection of —A Kinok. Z. Union. 

Nahr. Genuusm., 1014, 28, 98— JJ. 

The solution under examination is slowly distilled m i 
flask through the cork of which is passed a silica tube bent 
Tan angle of 00’, a copper spiral being placed m the 
tuto just Mow the bond! The distillate is co fcotod m 
a small flask immoreod in ice-water, and the l tret 1 c.c. ih 
tested fw formaldehyde with 5 c.c. of sulphuric acd 
Containing morphine. The test will detect 0 0.) grin, of 
methyl alcohol.—C. A. M. 

Preparation of a-methyl- and a-dhyl-glueosides. Auhry. 
See XX. 


Patents. 

Mruh alters ,7. Schaefer, Frankfort-on-Maine, Germany. 
Kng^Pat 17,028, July 24, 1913. Under lnt. Conv., 
Aug. 10, 1912. 

A FIXED head, with inlet and outlet valves controlling 
the inflow and outflow passages formed by the holes in the 
filter plaTee. is placed'centrally between two sene, of 
filter extending in opposite directions, "he Inter 

frames are pressed together by any suitable means and 
areso constructed that free access is provided on one side . 
of each filter-cake for the sparge water .to the whole 
surface of tho cake, and a space is provided on the other 
side of eaoh cake for the spargings to flow away from the 
whole surface of the cake. Each series of hlter-framca is 
connected with a common canal for admission of the 
sparge water to each cake and to another 
for withdrawal of the spargings from each calm, the rate 
of flow of water and spargings in each canal 
-being substantially the same. The 8 P“f e , w f or “i ™{ 
_ n j th e Bnaruings leave, at the same end of the senes 01 
Tames C the maximum flow and minimum pressure 
tre msintaS at one end of the series of frames,^ 
the minimum flow and maximum pressure »t the other 
end, and the inflow and outflow pressures on the sides of 
■each cake are substantially the same.—L. t. 

Yeast; Means for handling, skimming 
W. Scott. Birmingham. Eng. Pats. -1,925, Sept. .9, 
1913, and 7729, Maroh 27,1914. 

'Tm veaat is transferred from the formentation vat to a 
Tto^vewiel from which it is forced by gas pressure into a 
filter-proas; the filtrate is returned to the .foment ation 
■vat *The pipes for conveying the yeast to the filter-preei 
•nd the fixate therefrom to the fermentation vat may 
*e cobled by water.jaokets.-W. P. B. 


with projecting rims which engage with, or are bolted to 
corresponding rims at the edges of the compartmonts. ^ 


(a) Wines and (») spirits, mares, brandies, etc■ • 

artificially ageing - by radioactivity. H- J«J“- 

Fr. Pats. (A) 4(18,700 and (B) 468,701, April 30, 1913. 

A mixture of radioactive material, freed from any 
injurious constituent, and a plastic substance such as 
cement, is moulded into a suitable shape, dried, and 
immersed in the liquid to be treated, whereby ageing is 
effected much more rapidly than by storage. L. ft. 

Distilling apparatus ; Continuous —. A h. Obrador, 
Manila, Philippine Inlands. U.b. Pat. 1,10b,83*, 
Aug. 11,1914; date of appl., Aug. 31, 1911. Renewed 
April 29, 1914. 

A SERIES of boilers iB connected with a main fractionating 
column and with an auxiliary column. The vapours from 
the boilers paBs up the auxiliary column and thence to the 
main column, and tho “ mash ” is fed through the auxiliary 
column into the first of the senes of boilers.— W. H. 4. 


Rectification; Process for the continuous treatment of the 

tail products of -. P. Mann. Fr. Pat. 407,838, 

April 7, 1913. 

The tail products are admitted to a rectifying column 
fitted with at loast 34 plates so that the ethyl and amyl 
alcohols may be completely separated in a 81n 8‘ < ’ 0 P®' atl “ n - 
The amyl alcohol accumulates between the 7th and 1-th 
plates, and when it separates in drops, tho liquid is with- 
drawn from this part of the column. The 
amvl aloohol subsequently decanted from the liquid 
should amount to about 25% of the total volume of liquid 
withdrawn.—L. E. 

Glucose and ethyl alcohol from sawdust and other cellubsic 

materials; Production of -. A. do Posnansky. 

Fr. Pat. 468,188, April 17, 1913. 

Th* process is essentially the same as that described in 
Fr. Pat. 464,602 of 1913 (this J., 1914, 497). After being 
treated with ammonia and waahed, the material » 
thoroughly mixed with the sacoharifyuw agent (sulphurm 
aoid) before it is introduced into the autoclave fw 
saooharification. The saccharified product “ {re * d 
from sulphuric acid, preferably by banum ea rbom fo 
and purified by one of the methods previouMy described 
or by bootingit and then separating it from the snow thus 

formed.—L*E. 
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Liquids [wines, spirits , etc.]; Treatment of - Jar 

improving the quality. C. Henry, Coyo, France. Eng. 
Pat. 10,346, Aug. 26, 1913. Under Infc. Conv., Aug. 27, 
1912. 

See Fr. Pat. 459,141 of 1912 ; this J., 1913,1187.—T. F. B, 

Wines, liqueurs, and other vegetable extracts; Process of 

clarifying, ageing, and refining -. E. Monti, Turin, 

Italy. U.S. Pat. 1,108,777, Aug. 25, 1914. Date of 
appl., Sept. 29, 1905. 

See Fr. Pat. 358,287 of 1905 ; this J., 1906, 230.—T. F. B. 


Alcohol; Process of manufacturing -. F. Thatcher, 

El Paso, Texan, and L. M. Stiles, Hachita, New Mexico, 
U.S.A. Eng. Pat. 6775, March 17, 1914. 

See U.S. Pat. 1,096,965 of 1914 ; this J., 1914,659.—T.F.B. 


XIXa.—FOODS. 

Gluten; Variations of -. Marchadior and Goujon. 

J. Pharm. ('him., 1914, 10, 191—202. 

Addition of foreign flours (rye, barley, etc.) to wheat flour 
diminishes the quantity of gluten obtainable from the 
latter on kneading with water (see Balland, this J., 1899, 
389), and if the proportion of foreign flour iB sufficiently 
high ( e.g., 40% of rye) no gluten is obtained. The cause, 
of this appears to be physical, for inorganio substances 
such as talc, magnesia or silica, in the form of powder, 
behave like foreign flours in this respect. Variations in the 
gluten-content of wheat flour itself, or of the wheat grain, 
are on the other hand probably due to deviations from 
the optimum proportion (3:1) between the gliadin and 
glutenin which together constitute gluten (op. Baker and 
Hulton, this J., 1908, 373) and which are interconvertible, 
the former being a deoxidised, hydrated derivative of tho 
latter. Such deviations may occur during the germination 
of wheat grains, or during the milling process if this is too 
vigorous and the particles become overheated. Tho 
proportion betweon gliadin and glutenin may also be 
affected by tho weather conditions during tho growth of 
wheat, and by the conditions of storage of flour. It is 
known that if the acidity of flour exceeds a certain small 
value (0*05%) the separation of gluten is to some extent 
inhibited, and the authors suggest that the higher gluten- 
contont of wheat grown on virgin soil (America) aB com¬ 
pared with that from highly manured soilH, may be due to 
a slightly higher acidity of the grain in the latter case, 
arising from the large quantities of superphosphate 
manures employed.--J. H. L. 

Casein [in milk]; The, ferric, alum determination of -. 

H. V Arny and H. H. Schaefer. J. Ind. Eng. Chcm., 

1914, 6, 748—751. 

Five c.c. of milk are mixed with 5 c.c. of standardised 
ferric alum solution (48-2224 grins. FeNH 4 (S0 4 )„ 12H.0 
per litre), and after 1 hour, the mixture is filtered with the 
aid of suction, and the precipitate washed free from 
solublo iron compounds. The excess of iron in tho 
filtrate and washings is determined by digesting with 
3 c.c. of 31% hydrochloric acid and 2 grins, of potassium 
iodide for 30 minB. at 40° G\, and titrating the liberated 
iodine with JV/50 thiosulphate. For rapid work the 
excess of iron may be determined by direct titration 
with W/10 alkali, using phenolphthalein as indicator. 
1 c.c. of the ferric alum solution is equivalent to 0-05934 grm. 
of casein.—A. 8. e 

A T eu> adulterant of cacao butter. Grimmo. See XII. 

Cohune nuts from British Honduras. See XII. 

detection and determination of saccharin in complex mixtures . 
CondeUi. See XX. 


Patents. 

Cacao, coffee, and like seeds; Continuous pulping, washing, 

developing, drying , and polishing of - and machinery 

or apjxiratus therefor. G. Watt, Lockerbie, Scotland. 
Eng. Pat. 15,703, July 8, 1913. 

The seeds are subjected to the action of water, steam, 
and agitating dovices until the outer pulpy coating is 
softened and rendered detachable ; they are then washed, 
subject**! to the action of hot water and air, with or 
without, tho addition of chemical agents, dried, and 
polished. The different, vessels may be combined in one 
machine, the various parts being removable.—W. P. 8. 

Cacao and like seeds ; Treatment or method of preparing - 

and machinery or apparatus therefor. G. Watt, Lockerbie, 
Scotland. Eng. Pat. 13,011 of 1914; date of appl,, 
July 8, 1913. 

Cacao beanH are subjected to the action of hot or cold 
water while contained in a perforated rotating vessel, 
provided with an agitator and mounted in a chamber. 
Chemical agents, such as potassium permanganate, 
vinegar, etc., arc added to the water which is continuously 
supplied to the chamber, and air is blown into the liquid. 
Sterilisation may subsequently be effected by cutting 
off the supply of water and admitting steam until the beans 
are heated to 120° F. (49° C.).—W. P. 8. 

Tea, coffee, and the like; Means and apparatus for the 

production of dry extracts of - . M. 1. Bray, Soalby, 

A. C. T. F. Waugh,Bradford, and H. Ingle, Scarborough. 
Eng. Pat. 18,873, Aug. 20, 1913. 

The extracts are evaporated in a chamber having a large, 
level, steam-heated base divided into a number of com 
partments supplied separately with steam so that the heat 
applied to different portions of the base may be varied 
or regulated. An anti-splash is arranged in the upper • 
part of tho chamber, which is connected with a device for 
exhausting the air and vapours, and the cover is fitted 
with observation windows.—W. P. 8. 

Emulsions ; Manufacture of - [for margarine ]. B.„ V. 

Schou, Copenhagen. Eng. Pat. 19,344, Aug. 26, 1913. 
Fat is emulsified with a liquid, such as skimmed milk, in 
which a gelatinous or ropy fermentation has been induced 
by e.g. inoculation with lactic acid bacteria, or with a 
culture of micro-organisms producing aromatic compounds 
and laotic acid.— V. A. M. 

Foodstuffs; Process for preserving liquid -. Ges. f. 

Sterilisation m. h. H. Uer. Pat. 275,871, March 1, 1913. 

A small quantity of bromine or iodine in alcoholic solutions 
containing at least 2% of ethyl alcohol, is used as pre¬ 
servative. For example, 10 kilos, of egg yolks are treated 
with 10 grins, of iodine dissolved in 200 grms. of absolute 
alcohol and 200 grms. of water.—T. F. B. 


XIXb.-WATER PURIFICATION ; 
SANITATION. 

London waters; Chemical and bacteriological examination 

of the -. A. C. Houston. Metr. Water Board. 

Eighth Annual Report, April, 1914. (See also this J., 
1913, 921.) 

This report covers the year ended 31st March, 1914. The 
most notable event was tho recurrence of the algal trouble 
in the Staines reservoirs, due this year to the growth of 
Tabellaria, which rendered the water almost unfllterable. 
The remedy used was to treat the water with copper 
sulphate and dilute it largely with raw river water. 

In addition to the usual oxygen absorption test for 
3 hrs. at 80° C., 4-hour tests were also made over a con¬ 
siderable period ; they gave results 5% higher. In tho case 
of unsatisfactory waters there is a striking parallelism 
between the results of a 5 mins, oxygon absorption test 
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and the usual 3-hours test. Taking 0*1 as the basis for 
objecting to the quality of a water on the 3-hours test, 
the corresponding figure for the 5-mins. test is 0-038. The 
baoterial count on bile-Balt agar, previously confined to 
the raw river water, was extended to the filtered waters. 
The number of bacteria found averaged less than one 
per c.c. The result of the test is most reliable in winter ; 
occasionally in summer, higher results are obtained, but 
the colonies are not of typical appearance, and there may 
be a growth in the water of bacteria which are not neces¬ 
sarily of intestinal origin. In averaging the number of 
bacteria in the raw river water, all the results have been 
included, but at times of high flood, counts of 25,000 have 
been obtained, and it is considered that if these high 
counts were excluded, a more accurate average figure 
would be obtained. Further, as there is no reason why 
the. intakes should not be closed at these times of high 
flood, the exclusive average figure would more truly 
reflect the quality of the water abstracted. Full tables 
with details of the chemical and bacteriological results for 
the raw and filtered waters throughout the year are 
given. Tt is considered that the moans now adopted for 
the purification of the supply are such as to render the 
water reasonably, if not absolutely, safe for drinking 
purposes.—J. H. J. 

Rivn water and sewage; Search for ikUhogenic*microbes 

in -. A. (J. Houston. Metr. Water Board. Tenth 

Research Report, .Tune, 15)14. (See also this .f., 1912, 
355, and 1913, 704.) 

A known number of typhoid bacilli was added to samples 
of sewage, and by suitable means a proportion of them 
was again isolated. It was calculated that it would be 
possible to isolate one typhoid bacillus from 0-00060 c.c. 
of sewage, and as none' was isolated from control samples 
of the sewage used, the conclusion is that they were 
absent from that amount of such sewage. The average 
number of other bacteria in 0-00000 c.c. of the sewage was 
704, whilst the volume of raw river water containing 704 
bacteria was 17 c.c. As the filtered water is about 1000 
times purer than the raw water, it follows that 17,000 c.c. 
of j.he filtered water would not contain a single typhoid 
bacillus. For isolating the B. typhosus from water, a 
“ malachite green ” solid medium wbb superior to ox-gall 
and “ brilliant green ” liquid media. In a series of 
experiments upon the vitality of the B. typhosus in water 
stored at different, temperatures, it was found that the 
bacilli and also B. call lived much longer near the freezing 
point than at 20° C. No constant difference between the 
fermentation characteristics of streptococci of human 
origin and those from animal dung could be detected, but 
the number of lactose-fermenting streptococci in animal 
dung was very small. In examining stored water for 
survival of B. coli and other organisms, it has been objected 
that the diminution in the number of bacilli might he due 
to clumping and to adherence to the sides of the vessel, 
but no increase in numbers was observed after shaking 
the samples with lead shot, or sand. DevitaliBation iB 
considered to be the chief factor in producing the changes 
observed under storage. In some laboratory experiments 
on the excess lime method of sterilisation, B. coli died in 
7 dayB in tap water containing 4 parts of OaO per 100,000, 
whereas in the water, boiled or unboiled, without lime 
it survived for 25 days. Excess of free lime was necessary : 
in tests using just sufficient to neutralise the carbonic acid 
acidity, the B. coli was still alive after 13 days.— J. H. J. 

Sewage I Clarification of - by fine screens. K. Alien. 

Proc. Amer. Soc. Civil Eng., 1914, 40, 1839—1910. 
The dividing lino between ooaree and fine screens is taken 
as being an opening of f in. or 15 mm. Only screens 
which are cleaned above the surface of the sewage are 
considered, and of these thore are five typos. The band 
screen consists of an endless flexible band, either of wire 
mesh or links, which passes over upper and lower rollers. 
In the screen at Hamburg the links aro 0-6 in. ajiart and 
are made of an aluminium alloy. The screen is inclined 
and revolves at the rate of 1—2 in. per sec. At the top, 
there is a comb or rake to pass betwoen the links to 
remove the screenings. Before passing through the 


screen, the sewage flows through a grit chamber. The 
screenings removed contain H,0 83—93%, and N 0*1— 
3-7% when dried. At Carshalton, Surrey, a band con¬ 
sisting of perforated steel strips with holes of § in. diam. 
is used. It will remove about 2-5 cub. yds. of solids per 
million gallons of sewage. Tho wing screen consists of an 
axle on which flat vaneB are Bet radially. At Frankfort 
the axle has five vanos consisting of stool bars 0-4 in. 
apart. The soreen revolves in tho sewage channel which 
has a depression under tho screen. As a vane rises 
out of the sewage, a rubber sorapor is foroed along it 
from tho axle outwards, and tho screenings are dropped 
on to a horizontal steel plate which transfers them to a 
bolt conveyor. Tho cost is 9d. per cubic yard of screen¬ 
ings. At Bradford similar screens are in operation, the 
bars being about 0-5 in. apart. When a pair of vanes 
reaches tho horizontal, tho screen stops and a rake is 
introduced and withdrawn mechanically. In tho shovel- 
mne screen tho vaneB are semi-circular and lixod botween 
two circular plates which form tho sides of tho screen. The 
axlo is hollow and partly open, and contains a belt con¬ 
veyor. When a vano is in the upright position, the 
solids drop off on to tho belt. The vanes aro cleaned by a 
brush on the end of an arm swinging from a centre near the 
middle of the adjacent vane. At Strassburg where the 
vanes are formed of V-shaped wires, 0-1 in. apart, the 
suspended matter in tho sewago was roducod from 211 
parts por 100,000 to 78-5 parts at a cost of 3d. per cubic 
yard of screenings. The drum screen consists of a truncated 
cone of perforated plates or wire mesh, which rotates on 
a horizontal axis. There are radial plates which raise 
the screenings and drop them into a central hopper 
delivering into buckets. At Trier, Germany, the per¬ 
forations in the plates aro 0-1 in. diameter and 0-04 in. 
apart. The cost of working is 8s. 9d. j>er million gallons. 
The JUensch-Wurl screen consists of an annular disc sur¬ 
mounted by a truncated cone, both of which are perforate*! 
with slots 0-04—0-2 in. in width. Tho disc is mounted 
on an inclinod shaft and is partly submerged. When 
raised out of the Bowage, tho solids are removod by brushes 
revolving on arms from anothor shaft. At Dresden 
where the slots aro 0-08 in. wide, tho solids removed 
averaged 1 cubic yard per million gallons and containod 
84% H ,0. Fine screening of sewago is suitable in cases 
where there is a largo body of water capable of receiving 
the screened sewage without further treatment. The 
efficiency is comparable with that of plain sodiniontation 
tanks, 30—50% of tho suRjKmdcd solids being removed. 
Tho screenings contain less water and are more convenient 
to handle than tank sludge.—J. H. J. 

External corrosion of easi-iron pipe. Pugh. See X. 

Patents. 

Bumps f Water); Process of protecting - from ozone. 

C. Knips, Churlottonburg, Germany, Assignor to Siemens 

und Halske, Akt.-Gos., Borliu. U.S. Pat. 1,103,211, 

July 14, 1914 ; date of appl., July 18, 1911. 

To prevent corrosion of tho inner metal parts of tho pump, 
special lubricants aro employed, and a small quantity of 
water is supplied to the pump simultaneously with the 
ozonised air. This water and tho ozonised air are forced 
together through the water to be sterilised.—W. H. C. 

Water ; Process for clarifying and sterilising -. C. 

Mawatsoh, Assignor to Permutit-Akt.-Ges., Berlin. 

U.S. Pat. 1,107,199, Aug. 11,1914; date of appl., Feb. 6, 

1914. 

The water is treated with Buch quantities of a perman¬ 
ganate and a manganous salt as to produce a clear brown 
solution of colloidal manganese oxides, and is then filtered 
through sand.—W. P. S. 1 

Water and other liquids or the like; Filtering of -. 

D. Dunbar, Glasgow. Eng. Pat. 19,142, Aug. 23, 1913. 
Parallel screens of wire-cloth are arranged in a chamber 
and two feed tanks fitted with baffle-plates are provided 
for supplying the water to the chamber. Wnen the 
screens become clogged, they are cloansed by means of 
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inter charged with air under press ur e, delivered through 
a spraying derioe which Je lowered between, them; this 
•preying device can be raised, lowered, or removed from 
(me eet of eoreene to another aa required.—W. P. S. 

Waterl Procter of removing carbonates from -. K. 

Schrempp. Fr. Pat. 468,047, Feb. 4,1014. 

DtsaonviD oaloium and magnesium oarbonatee may be 
precipitated from water by heating the latter to near, or 
above, ite boiling point under pleasure, and then, aa 
quickly aa possible, subjecting it to a low pressure. 

—W. P.S. 

Ultra-violet rays; Process for submitting liquids to the 

action of -. J. de Kowalski-Wieruss. Fr. Pat. 

488,216, Feb. 6, 1914. Under Int. Conv., Oct, 27,1913. 
Thi liquid is sprayed by means of compressed air or steam 
into a series of vertical tubes arranged about a lamp 
emitting nltra-violet rays ; the lower ends of the tubes 
are in connection with a collecting ohannel. Or, tho 
liquid may be sprayed directly into a chamber con¬ 
taining the lamp. Oil may be treated or mixed with 
oxygen before being submitted to the action of the rays ; 
a bleaching effect is thereby obtained.—W. P. S. 

Liquids; Sterilisation of - by ultra-violet rays. A. 

Douilhet. Fr. Pat. 468,617, April 28, 1913. 

Tun lamp is placed in the centre of tho liquid to be 
sterilised and may be surrounded by a quartz jacket 
in order that it may be worked at a high temperature ; 
if the lamp is plaood direotly in the liquid, metal mounts 
are provided at the ends so that the electrodes are not 
cooled. A photometer, depending on the principle that 
ultra-violet rays pass through quartz but not through 
ordinary glass, is used to ascertain whether the rays 
are traversing the liquid thoroughly. Baffle-plates in the 
sterilising chamber cause the liquid to flow in close oontaot 
with the lamp. The liquid, if opaque and containing fat 
globules, may be diluted with water before being passed 
through the apparatus, and concentrated subsequently 
under reduced pressure ; the sterilisation may be carried 
out at such a temperature that the fat globules are melted. 

—W. P. 8. 


Sewage sludge; Method and apparatus for concentrating 

-. ,T. Grossmann, Manchester. Eng. Pat. 22,778, 

Oct. 9, 1913. 

Saw aq a sludge 1 b treated with a small quantity sulphurio 
or other mineral acid, allowed to stand until separation 
has taken place, and the liquid portion drawn off. 
With sludge containing about 10% of solid matter, 
about 0-3% of its weight of sulphuric acid may be used. 
The treatment may be oarried out in a tank suoh as that 
described in Eng. Pat. 28,328 of 1911 (this J., 1913, 169). 

—W. P. S. 

Waste-water from towns and industries; Process and 

apparatus for removing solids from - and for receiving 

the sludge in a solid state. Puech, Chabal ot Cie. Fr. 
Pat. 468,134, Feb. 6, 1914. 

Tax waste water is delivered on to a horizontal travelling 
band ot perforated metal and thence on to another band, 
and so on, the bands being arranged one below the other 
in a series of steps and sorapers provided at the ends to 
remove the residual solid matter and deliver it into 
reoeptaolaB. The water is, finally, passed on to bacterial 
beds or on to land. The whole apparatus may be enokxwd. 

—W. P. 8. 

Sewage sludge and similar substances ; Process of treating 

-. E. W. Junson. Fr. Pat. 468,864, Feb. 24, 1914. 

Prksbid sewage sludge is sprayed with 0-6 to 4% of its 
weight of petrol and is then distilled at 260°—480“ C. j 
the oils, ammonia, etc., distilling over are collected. 
The temperature is then raised to 650° C. and the final 
residue remaining in the retort is used as a manure or 
for precipitating further quantities of raw sewage,—W.P.S, 


Waste waters; Apparatus for the purification of -. 

Geiger'sohe Febrik fOr Straasen-and-Hsus-Entwis- 
serungsartikel Gee. m. b. H. Fr. Pat. 468,763, Feb. 20, 
1914. 

An inolined screen, composed of galvanised bon bam 
united by cross-bars, is plaoed in the ohannel conveying 
the waste-water. ■ An endless ohain band, carrying 
brushes, travels over the front taoe of the screen ana 
removes the collected solids to a receptacle situated 
above the apparatus. Means are provided for raising 
tho screen from the water ohannel.—W. P. 8, 

Refuse destructor. W. Ramsay, London. Eng. Pat, 
19,083, Aug. 22, 1918. 

Tax destructor furnace oonsists„of two oonioal portions 
connected by a vertical portion; a shoot delivers the 
refuse into the upper conioal portion. The grate is placed 
at the bottom of the dower conioal part and below this is 
an ash-pit. The air supplied to the furnace is pre¬ 
heated by passing it through pipes surrounding the lower 
part of the furnace; the fumes and combustion gases 
escape through a dust ohamber and a flue.—W. P. 8. ' 

Industrial production of ultra-violet rays by means of 
[electric] sparks. Fr. Pat. 468,215. See XI. 

Process and apparatus for the electro-chemical treatment of 
liquids [e.g. water], Fr. Pats. 468,242 and 468,277. 
See XI. 

Patikt Cam. 

Permutite.; Process of revivifying or restoring -. G. 

Sohweikert and A. Czeozowiozka, Vienna. Eng. Pat. 
23,706 of 1912 (this J. 1913, 377, 548, 871). Rents, of 
Patent, Design, and Trade Mark Cases. Vol. XXXI. 
Appondix No. 1, Jan. 28, 1914. By permission. 

This was an opposition to an application for the grant 
of a patent, on the ground that the word " permutite ” 
used by the applicant was a registered trade mark. Per¬ 
mutite consists chiefly of sodium-aluminium alliofite. 
The Comptroller-General held that the use of a registered 
trade mark in a specification by another was prejudicial 
to the rights of the registered owner, unless it were pointed 
out that it is a registered trade mark or is the property 
of a specified firm. The speoifioation was ordered to 
be amended. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL008. 

Nux vomica and its preparations; Determination of 

alkaloids in -. M. Azadian. Ann. China, Analyt., 

1914, 19, 164—165. 

10 ohms, of powdered Nux vomica are made alkaline with 
5 grins, of ammonia and repeatedly extracted with a 
mixture of 25 grata of chloroform and 50 ant. of ether 
until all alkaloid is removed. The filtered extracts are 
united, oonoentrated, acidified with dilute nitrio add, and 
completely extraoted with water. The add liquid is 
warmed to expel volatile solvents, coded and 10 o.o. of a 
5% solution of siliootungstio acid and 10 o.o. of 18% 
nitric acid added. The mixture is heated to boiling, 
cooled and .the preoipitated siliootungstatss of strychnine 
and bruoine separated, waahed, dried and ignited. The 
weight of residue multiplied by 0-498 gives the weight 
of alkaloid. Strychnine siliootungstate baa the formate, 
12W0„8i0„2H,0,4C, l H„H l 0„8H,0.—T.C. 

Medicinal plant* in England ; Cultivation and collection of 

-. W. A. Whetmough. J. Bond Agrio., 1914, 91, 

492—510. 

Costaihs information relative to the cultivation and 
collection of medioinal plants which grow or tan be grown 
in England. ' ' ’ 
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Cocaine; New reaction of- 
Chim. It*i., 1914, 6,132. 
51. 


—. Y. Pisanl. Bend. Boo. 
Annali Chim. AppL, 1014, 2, 


Tee bee alkaloid or ita hydrochloride when heated with 
a lew drops of concentrated sulphuric acid containing 2% 
„f hexamethylenetetramine, gives a wine-red coloration 
becoming more intense as the temperature rises: after 
a short time the colour disappears and a brownish-grey 
sediment is left. The reaction, which is due to benzoic 
aoid, and is not given by atropine, quinine, cinchonine, 
brucine, strychnine, morphine, apomorphine, codeine, or 
narootine, is distinot with 0-001 grm. of ooeaine. Papaverine 
under similar conditions, may also give a wine-red holora- 
tion changing, however, after a short time, to yellow, 
reddish-brown, and orange: in doubtful cases papaverine 
may be identified by the violet coloration it gives with 
sulphuric aoid alone, a reaction not given by cocaine.—A.S. 


lead and arsenic; Limits of -in official substances and 

preparations. Chem, and Drug., 1914,86, 492. 

In the fifth British Pharmacopoeia the limiting quantities 
(parts per million) of lead and arsenic allowed in various 
pharmaceutical substances and preparations are :— 

Parts 


Chemical. 


r, 

5 

5 

6 

r> 
2 
r> 
6 

20 14 
5 


Parts 

million. 
Pb. As. 

Acidum acetlcum .... — 2 
Acidum aoetylsaltcyll- 

cum. >0 2 

Acidum bensolcum .. — 2 
Acidum bortcum — 25 s 
Acidum cltrlcum .... 20 1'4 
Acidum hydrlodlcum 

dllutum . 10 " 

Acidum hydrobromicum 

dllutum . 5 

Acidum hydrocblorlcum 10 
Acidum lactlcum .... 10 
Acidum nltrlcum .... 20 
Acidum pbotpborlcum 

..10 

Acidum sallcylloum .. — 
Acidum sulphurlcum.. 20 
Acidum Kuphurosum .. 10 
Acidum tartaricum .. 

Alumen puriflcatum .. 
Ammcnll bentos* 

Ammonli bromidum .. 
Ammonii carbons* .. 
Ammonii cblorldum .. 
Antimonium iulphura- 

turn . 

Btsmutht carbons* .. 
Blsmuthl *allcylaa 
Blamuthl aubnltra* .. 

Borax puriflcatu* .... 

C«ld carbons* prsclpi- 

tfttUB ... 

Catoli chloridum. 20 

Cticii hydra* .... — JJ{ 
Calcii hypopho*phl* .. 10 

Caldi larta* . 10 

Caldi phocphu. 

Calx. 

Greta pranarata. 

Cttprl sulpha* ...... 

Ferri earbonaa saccha- 

Tatu* . — 

Ferri efc aromon. dtm — 
Ferri et potass. tartra* — 
Ferri et quin, dfcra* — 
Ferri phoaphaa aacch. — 

Ferri sulpha*.. — 

Ferri sulphaa exaiooatus 


10 


Ferrum redactum .... 
GluoMum...... 


6 

5 

6 
A 
5 
5 

a 

5 

— 10 

— 6 

5 

6 

5 

6 

— 2 
— 6 
— 200 
— 200 
— 2 


2 

6 

2 

A 

1000 

2 

2 

2 

5 


Chemical. per 

million. 
Pb. Ah. 

Glycerinum.— 4 

Liquor ammonite fortl* — 0-6 
Liquor Ierri perchloridl 
Fortin. — 10 

Liquor ferri peraulphatln — 6 
Liquor magneail blear* 

bonatin .0-6 0*2 

Lithii earbonaa . 10 5 

Lithii citraa . 5 2 

Magneftia levls . 20 A 

Magnesia ponderoaa .. 20 A 
Magncsii earbonaa levin 20 A 
Magneail carborm* pon- 

deroHUH . 20 6 

Magnesii Hulphaa .... 5 A 

Potatwll aoeta* . 10 5 

PotaHHii bioarbonaa .. A A 
Potaaaii bromidum .. 10 6 
Fotaaaii earbonaa .... 6 2 

Potaaaii chloral. 10 6 

Potaaaii oitras. 10 2 

Potaaaii iodidum .... 10 6 

Potaaaii nltraa . 10 6 

Potaaaii sulpha* .... 20 B 

Potaaaii tartra*. 20 2 

Potaaaii tartra* acidua 20 2 

Hod II benzoaa. 10 2 

Hodil blearbonaa .... 6 2 

Hodii bromidum .... 10 6 

Hodii earbonaa . 10 2 

Hodil earbonaa exaicca 

tua . 25 5 

Hodii ehloridum. 10 2 

Hodii et iiotaaall tartra* 20 2 
Hodii hypophoaphia ., 10 5 

Hodii iodidum . 10 A 

Hodii nitrto.— A 

Hodii phoaphaa . 5 A 

Hodii phoaphaa acidua 6 2 

Hodii aalicylaa. 10 2 

Hodii sulphas. 6 2 

Hodii sulphls .— 5 

Htrontil bromidum .... 20 A 
Hulphur pmdpitatum.. — 6 
Sulphur aublimatum .. — B 

Zinoi acetaa .— B 

Zlnci carbonas .— 10 

Zind chloriduin.— 5 

Zlnci oxtdum.. — 10 

Zind sulphaa.— 6 

Zind vaferianas...... — A 


(See also this J., 1912, 748.) 


Syntheses in organic chemistry by means of light. X. 

Behaviour of vegetable alkaloids with ketones. E. Patent. 
Gat. ohim. ital., 1914, 44, II., 99—111. 

Ths alkaloids used in the experiments were nieotine, 
sparteine, ooniine, plperine, papaverine, strychnine, and 
nareelne, and the Vetonea were acetone, acetophenone, 
snd benaophenone. In many oases the ketone was con¬ 
verted into the corresponding pinaoone, and in several 
instances evidence of the formation of addition-compounds 


of alkaloid and ketone was obtained. Nicotine and henxo- 
phenone, for example, yielded a oompound which crystal¬ 
lised in yellowish needles, rn.pt. 15I°—158° 0., and cone- 

r tided in composition with a compound iif 1 m°L each 
niootine and benxophcnone. A uubatanoe, probably 
an addition-oompound, was also obtained from sparteine 
apd acetophenone, but could not bo isolated in a pure state 
owing to its pronounoed colloidal character. Strychnine 
and acetophenone gave a yellow amorphous powder, having 
marked colloidal properties, probably an addition com¬ 
pound of 2 mob. of acetophenone and 1 mol. of strychnine. 
From narceine and acetone, two bases were obtained, 
melting at 231°—232° and 156°—180° C. respectively, 
probably products of dehydration of narceine.—A. S. 

a -Methyl- and a-ethyl glucosides; Preparation of -. A, 

Aubry. J. Pharm. Chim., 1914, 10, 202—207. (See 
Bourquelot and others, this J., 1913* 251; 1914, 40). 
The following details are given for the biochemioal pre¬ 
paration of a-methylgluooside in tho laboratory:—1800 
grms. of pure methyl aloohol are mixed with a solution of 600 
grms. of dextrose in 4 litres of water, and then with filtered 
maceration juioo made from 300 grmB. of bottom-fermenta¬ 
tion beer yoast and 3 litres of water, and finally the whole 
is made up to 10 litres with distilled water, and 
maintained at 18°—20° 0. until its optical rotatory 
powor has increased from 5° 18' to 11° or 11° 30'. The 
liquid is then treated with a little oaloium oarbonate, 
heated to boiling, filtered and conoontrated to 5 litres by 
distillation uniter reduced pressure. Tho residue is 
treated with 50 grmB. of fresh baker's yeast, and after 
all .the unchanged dextrose has boon fermented (about 3 
days) tho liquid is filtered, neutralised with oaloium oar¬ 
bonate, heated to boiling, filtered and diBtilled under 
reduoed pressure on tho water bath to complete dryness. 
The residue is boiled, first with GOO c.o. and afterwards 
with smaller quantities of 95% ethyl alcohol, and the 
boiling extraots are filtered and cooled. Crystal* of a-meth.vl- 
ghicoside separate and may bo purified by racrysteUisa- 
tion from ten times their' weight of 95% alcohol. The 
yield is about 150 grms. and tho purified produot has 
[a]p = 4-157-95° and m.pt. 168—169° C. On an industrial 
scale, where the excess of methyl alcohol oan be effioiontjy 
recovered by rectification, it would be possible to obtain 
s somewhat higher yield by reducing the concentration of 
dextroee from 5 to ( or 2%, and increasing the concentra¬ 
tion of methyl aloohol from 18 to 22%. 

For the preparation of a-othylgluoosido the following 
quantities may bo employed:—500 grms. of dextrose, 
1947 grms. of 95% ethyl alcohol, 3 litres of numeration 
juioo. and water to make up 10 litres. Tho liquid is left 
until its rotatory power hftS risen from 5° 18' to about 8°. 
The subsequent'procedure is similar to that described for 
o-methylgluooside, but the alooholio extracts made from 
the dried distillation residue do not deposit orystals on 
oooling. After being filtered they are evaporated to dry¬ 
ness and the residuo boiled several times with 500 e.c. 
of anhydrous othyl acetate under a reflux condenser. 
The extraots, filtered hot, and seoded with a treoe of 
a-ethylgiuooside, deposit long thin needles of this substance 
on oooling. The yield is about 50 grms., and the produot, 
purified by reorystallisation onoe or twioe from ten times 
its weight of acetone, has fa]o “+150-9° and m.pt. 110° C. 

—J, H. L, 


j Cyanogenetic plants of New South Wales. J. M. Petrie, 
i Brit. Assoc. (Sect. B.), Australia, 1914. Chem. News, 
1914, 110, 126. 

Oveb a thousand species of plants growing in New 
South Wales were examined for hydrocyanic aoid and 
oyanogenetio glucosides. Sixty, including forty-four 
species native to New South Wales in seventeen Natural 
Orders, gave positive results with sodium pierate paper. 
Some plants, well known to be cyanophorie in Europe, 
when grown in N-S.W. never gave any reaction, although 
tested in all seasons. Only a few evolved free hydrocyanic 
add, naturally, but all showed the presence of a gluooside 
and enzyme. When tho natural enzymes in these plant* 
were killed by bailing water, the reaction to sodium pierate 
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paper ceased; if then a few drop* of omulsin, prepared from 
sweet almonds, were added, positive reactions wen again 
obtained. Of the sixty species stated, twenty are grasses, 
and these inolnde eleven species indigenous to N.8.W. 
The Sorghum vuloare examined by Dunstan and Henry 
lost its gluooside when 14 ins. high, but the 
Australian-grown plant retained it when 4 ft. high and 
mature. Both ghiooside and enzyme slowly disappeared 
with air-drying. Some species of grasses gave negative 
results at particular seasons. Two speoios of grasses alone 
evolved free hydrocyanio acid, and only ono of these is 
available for grazing. This is tho only one, except the 
sorghums, which has been associated with fatalities among 
stock. Among the non-eyanogenetie grasses, thirty-three 
species contained emulsin-like enzymes. 

Antipyrine ; Determination of -. Studies »'» synthetic 

drug analysis. II. W. 0. Emery and S. 1’alkin. J. 
Ind. Eng. Chem., 1914, 8, 751—753 (See also this J., 
1014,887.) 

Two methods are described, the first of which is applicable 
when antipyrine is present alone or in Buch admixture 
that after treatment with iodine, no substance other than 
iodoantipyrino (Bougault, this J., 1900, 289) will bo ex¬ 
tracted by chloroform. A quantity of the samplo contain¬ 
ing not more than 0-25 grm. of antipyrine is dissolved in 
20 o.c. of water, and treated with 5 o.o. of alcohol-free 
ohloroform, 0-5 grm. of sodium biearbonate, and a slight 
excess of iodino (15—20 c.c. of 0-2 JVsolution). After 5 
mins., with vigorous agitation at intervals, the free iodine 
is removed by adding thiosulphate, and the iodoantipyrino 
extracted by shaking thrice with 25 c.c. of ohloroform 
each time. The chloroform solution is washed with water, 
filtered, evaporated, and the residuo dried for J hour at 
110° C. and weighed. The weight multiplied by 0-5992 
gives the quantity of antipyrine. 

Tho second method can be used when antipyrine is 
mixed with aootanilidc, phenaoetin, sulfonal, or other 
substanoes which do not give an iodine-derivative insoluble 
in aqueous acid. The sample (containing not more than 
0-25 grm. of antipyrine) is dissolved in 50 c.c. of wator, 
shaken woll with 20 o.c. of concentrated hydroohloric acid 
and 50—00 o.r. of N /10 iodine, and after 3 hours, the dear 
liquid is decanted through a filter of glass wool and asbestos 
and the tarry precipitate of antipyrine periodide washed 
8 or 9 times by decantation with 5% hydroohloric acid, 
and dissolved in 50 c.c. of methyl aloohbl free from ethyl 
aloohol and acetone. The solution is treated with 5 c.c. 
of sodium bicarbonate solution and 50 o.c. of water, 
shaken for 5 mins., whereby the periodide is converted into 
iodoantipyrino, the exoess of iodine removed with thio¬ 
sulphate and the iodoantipyrino extracted by shaking 
thnee with 40 o.o. of ohloroform each time and determined 
as desoribed above.—A. S. 

Oelonida somnifera, anew hypnotic. H. W.Zahn. Deutsch. 
med. Wochenschr., 1914, 1273. J. Pharm. Chim., 1914, 
10, 207—208. 

Thb preparation is made in tablota containing 0-01 grm. 
of codeine phosphate, 0-26 grm. of sodium-veronal and 
0-25 grm. of caioium-ervasine (an acetylereaotio acid). 

—3. H. L. 

Saccharin in complex mixtures; Detection and determination 

of -. 8. Condelli. Stas, sperim. agrar. ital., 1914, 

47, 306. AnnaU Chim. Appl., 1914,3,47—48. 

In the case of solids from 10 to 50 grms. are warmed with 
a saturated solution of magnesium sulphate and magnesia 
for about} hour at 37°—40° C., the liquid being kept alka¬ 
line, if necessary by addition of magnesia. The mixture is 
allowed to stand, and if the insoluble matter does not 
separate well, a small quantity of sodium tannate and 
96% alcohol may be added. The whole is made up to a 
known volume with a saturated solution of magnesium 
sulphate and magnesia, filtered, and an aliquot part of the 
filtrate made strongly acid with sulphuric aoid ana extracted 
three times with a mixture of ether and petroleum ether 
(b.pt. below 70° C.). The ether extract is filtered, evapor¬ 
ated, the residue dissolved in sulphuxio sold and treated 


with potassium permanganate, and the solution filtered 
and extmoted with freshly distilled ether. The ether 
extract is allowed to evaporate in a tared dish, the residue 
of saccharin dried in an oxmiooator, weighed, and submitted 
to known identification testa. Liquids are saturated 
with magnesium sulphate, warmed to 87°—t0°C, far 
about | hour, with addition of sufficient magnesia to give a 
distinctly alkaline reaction, and then treated as described. 
If considerable quantities of fatty substanoes be present, 
the extraction with a mixture of ether and petroleum 
ether is preceded by an extraction of the distinctly alkaline 
solution with petroleum spirit (b.pt. 19G°—120* 0.).—A. 8. 

Oils of the Coniferae. I. The leaf and tuny oil* of Cuban 
pine (Pinue heterophytta) and longleat pint (P. palmhrie) 
and the cone oil of longleaf pine. A. W. Sohorger. J. 
Ind. Eng. Chem., 1914, 6, 723—727. 

Tux twigs and noodicB (leaves) wore out by a machine 
into longths of 0-5—1 inch and the green oonos were 
p ulped before distillation . The results obtained were 



Cuban 

Longleaf pine. 


pine. 

Leave* 

and 

twigs. 





Leave* 

and 

twigs. 

Leavefe. 

Cones. 

Yield, % . 

0-271 

0-401 

0-417 

0 363 

8p. gr. at 15° C„ . 

0-8877— 

0-8829— 

0-8841 

0-8766 

0-8804 

0-8849 



H>». 

1-4846— 

1-4818— 

1-4834 

1-4760 


1-4860 

1-4826 


. 

—3200° 

-26-38° 

—S2MI- 

—9-22“ 

to—36-67° 

to—30-40° 


0-42 


0-60 

0-66 

0-87 

Enter value .... 
Eater value after 

1016 

6-76 

6-91 

3-96 

31-07 


60-46 

42 21 

40 46 




trace 

trace 

f-a-Plneno, % .. 

4 

8—0 

2 

89—40* 

f-Camphene, % 

10 

13—14 

12—13 

12 

J-0*Pinene, % .. 

36—30 

44 

60 

26 

Dipentene, % .. 
Bornyl eater* (a* 

8 

6 

6 

6—7 

1-4 

acetato), % .. 
Alcohol* (a* bor- 

3*6 

24 

2 

7-6 

neol), % .... 

Cadinene,” % .. 

11-4 

10 

0-8 

18—19 

10—11 

11 

1—2 


s. rf-a-Plnenel 

b. Tho sesquiterpene fractions containing the osdmene were 
dextro-rotatory, but yielded hevo-rotstcry dihydrochlorides. 


—A. 8. 


Epicamphor; d- and dl -. R. Furness and W. H. 

Perkin, jun. Chem. Soo. Trans., 1914,106,2024—2027. 
d-EmcAMPHon was prepared from l-eamphor by a series 
of reactions similar to those used for converting d-oamphor 
into (-epicamphor (this J., 1914, 191), the I-oamphor 
being converted, by the action of sodamido and carbon 
dioxide, into 1-oamphoroarboxylio acid, m. pt. 125°— 
127° C., and the latter reduced eleotrolytioally by Bredt’s 
method (Annakm, 1906, 848, 200 s 1909, 888, 1 ) to a 
mixture of l-borneoloarboxylio acids, from which by the 
action of aoetyl ohloride and subsequent distillation, 
1-bomyiene-3-carboxylio acid was obtained. The suhUe- 
quent steps were the same as those described previously 
(toe. «'(.), exoept that instead of the method of purification 
adopted formerly, it was found much more advantageous 
to convert theorudo epicamphor, after distillation in 
steam, into the semiearuasone by boiling with an equal 
weight of semioarbaside hydroobloride and of sodium 
acetate in 70% alcoholic solution for 2 hours. The mix¬ 
ture is allowed to remain overnight in the ice-chest, the 
crystalline mass separated, washed with ioe-ooid aloohol 
until ookmrless, treated with hydroohlorio ackl, and pure 
epicamphor obtained by distilling with steam. The 
properties of rf-opioamphor are practically identical with 
those of {-epioamphor exoept for the reversal of the sign 
of the optical rotation.—A. 8. 

Thnjone and caront; Action of ammonium hydrosulphidc 

on -. C. Agostmelli. Gat. chim. ital., 1914, 44, 

Il„ 111-115. 

Thujoxz when heated with ammonium hydrosulphide 
in alcoholic solution in a sealed tube, yielded ieothujone 
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and a mixture of pohinlphides, from the deoompoeition 
product* of which thiowothujone wae isolated. Under 
similar conditions carone was not isomeriaed, but yielded 
a mixture of sulphur-compounds, two of which were 
probably (0 IO U, 7 )jB and C,oH,,8i, respectively, the latter 
neing analogous to the products obtained by Wuyts 
(this J., 1903, 809) by the action of ammonium sulphide 
on camphor.—A. 8. 

Benzoyl in benzoyl derivatives; Determination of -. 

A»W. van der Haar. Aroh. Pharm., 1914,258,205—208. 
The dried benzoyl oompound (0-5 grm.) is saponified with 
alooholio alkali beneath a reflux oondoneor, the alcohol 
evaporated, and the residue acidified with phosphoric 
acid and shaken with sucocssive portions of ether, until 
not more than 1 mgrm. is extracted. The united extracts 
are treated with anhydrous sodium sulphato, and con¬ 
centrated to a small bulk at a low temperature, the last 
traces of ether being allowed to evaporate spontaneously. 
The residue is dried at 40° C. until constant in weight, and 
then heated at 115° to 120° 0. until the weight again 
becomes constant. The loss in weight gives the amount 
of benzoic acid volatilised from tho benzoyl derivative. 
The results agree closely with theory in the caso of com¬ 
pounds which do not themselves sublime near 116° C. 
Complete solubility in ethor is also essential.—C. A. M. 

Sulph onic acids; Reaction of Mali sails of - with 

Mali phenolates [ phenoxides J by dry distillation. K. H. 

Nollau and L. C. Daniels. J. Amer, Chem. Hoc., 1914, 

86 , 1885—1891. 

DAy distillation of the alkali salts of sulphoniu acids with 
alkali phenoxides furnishes a convenient method for the 
preparation of aryl cthors of phenols : R.SO,M+R'OM-- 
R'OR-t-M|SO,, where R represents a phenyl group, or it* 
homoiogue provided the side chain is not too long, or a 
methyl group, and R' a phenyl, or amino-phenyl group. 
The yields are less than those obtained" by tho 
Ullman and Spoilage! method with reduced copper 
(Annalcn, 1908, 850, 83), but the starting materials are in 
many cases more accessible than the halogen derivatives 
required in that process. The preparation of a number 
of aryl ethers by the method is described.—(i. F. M. 


Ammonium salts of organic acids: Preparation and 

properties of the -. IV. L. McMaster. J. Amer. 

Chem. Soc., 1914,86,1918—1926. 

Comparison of the properties of normal’ammonium salts 
of organic acids prepared by using ether, alcohol or acetone 
as media, with the ammonium salt* previously described 
in the literature shows that in many cases tho latter were 
acid salts produoed by hydrolysis due to the aqueous 
medium in which they were prepared. Ammonium 
pahnitate, stearate and oleate were prepared by passing 
ammonia gas into ethereal solutions of the acids. The 
precipitates at first gelatinous, tended eventually to 
become crystalline. The salts were white, and readily 
lost ammonia when exposed to moist air. Ammonium 
elaidate was best prepared in an alcoholic modium; it 
formed white crystalline flakes. Normal ammonium 
aconitate was obtained from a saturated alcoholic solution 
of the acid containing a small quantity of ethet. It was 
extremely deliquescent and readily lost ammonia, but its 
preparation shows that the method is applicable to 
tribasic acids. Ammonium o-, m-, and j>-hydroxy- 
benzoates, and p-methoxybenzoate were obtained from 
solutions of the respective acids in ether or acetone. 
By the further application of the above general methods 
the anhydrous normal ammonium salts of hydrocinnamic, 
hippuric, o-toluic, phenyl-acetic, mandelio and uvitic 
acids were also obtained.—O. F. M. 


Mercuric iodide in tablets; Determination of - A. W. 

Bender. J. Ind. Eng. Chem., 1914, 6, 763—764. 
Tax tablets (containing 1—2 grains Hgl,) are powdered 
and digested with 20 c.c. of hydrochloric sold (1:1) 
and 0-5 grm. of potassium ohlorefe under a reflux con¬ 
denser until the merourio iodide is dissolved. After 
diluting to 100 c.c., and removing ohlorine by a current of 
air, tho solution is filtered, the insoluble matter washed by 


deoantation, the filtrate treated with exoess of ammonia and 
the mercury precipitated with hydrogen sulphide. The 
method ean also be used for the determination of mercury 
in mercury oleate.—A. 8. 

Avloxidations [of xylene and benxaldehyde], IV. Com¬ 
munication on chemical action of light, guide. See III. 

Optimum temperature of ealicin hydrolysis by enzyme action. 
Compton. See XVIII. 

Detection of methyl alcohol. Rinek. See XVIII. 

Properties of some cMorohydrocarbons and their use in 
chemical analysis. II. Determination of the cldoroethanes. 
Gowing-Scopcs. See XXIII. 

Patents. 

Condensation and like reactions and method of prodveiny 
same. H. Hibbert, Wilmington, Del., U.8.A. Eng. 
Pat. 6408, March 3,1014. Under Int. Conv., Aug. 13, 
1913. 

Iodine is used as condensing agent to offeot intramoleoular 
condensation. Tho reaction may bo carried out under 
redttoed pressure. Mesityl oxide may be obtained almost 
quantitatively by distilling diacetone-alcohol with about 
0-0001% of its woight oi iodine. Similarly pinacone is 
converted into dimethylbutadieno, using 0-002% of 
iodine, and cyolohexanol into tetrahydrobenzene, using 
0-02% iodine.—T. F. B. 

Perfumes in enfieurage with fatty substances ; Process 

for removing -. Lautier fils. First Addition, dated 

Jan. 31, 1014, to Fr. Pat. 485,941, Sept. 24, 1913 (see 
this.I., 1914, 613). 

The oxtraoted flowers, together with jiortions of stem, 
dirt, etc., are removed from the perfumed mass by 
aspiration.—T. F. B. 

Hydrocarbons and their derivatives ; Process for producing 

-. Badisohe Amlin und Soda Fabnk. Fr. Pat. 

488,427, Feb. 13, 1914. Under Int. Conv., March 7, 
1913. 

Carson monoxide or dioxide, or a mixture of the two, is 
made to react with hydrogen or compounds rioh in 
hydrogen, suolt as methane, by passing the gases over 
heated oatalysts under high pressures. According to the 
nature of the eatalyst and the pressure employed, a variety 
of products may be obtained, such as liquid hydrocarbons, 
saturated and unsaturated, aldehydes, alcohols, ketones, 
and acids. To obtain larger quantities of liquid product 
it is better to use gaseous mixtures containing relatively 
small proportions of hydrogen. Metals or.metallic oxides 
(Ce, Co, Mo, Os, Pd) may be used as catalysts, and in some 
eases their effect may be intensified by adding highly 
basio substances, such as alkali hydroxides. Example. A 
mixture of two parts of pure oarbon monoxide to one part 
of pure hydrogen is passed over asbestos impregnated with 
cobalt oxide and a small quantity of caustio soda, heated 
to 300°—400° C., under a pressure of 100 atmos. A 
deposit of oarbon is generally formed, together with water, 
carbon dioxide, methane, and higher hydrocarbon* and 
their oxygen compounds, whioh are condensed or absorbed 
in a oooled vessel. The condensed liquid consists of an 
aqueous solution of aldehydes, eto., on which floats an oily 
liquid containing saturated and unsaturated hydrocarbons, 
oi boiling-point* up to 260° C. or more. If a gaseous 
mixture containing nitrogen or sulphur compounds is 
used, compounds containing nitrogen and sulphur are 
formed in some eases. Gaseous mixtures which contain 
trace* of subatanoee whioh aot a* “contact poisons” 
are purified by passing them over a heated mas* of catalyst 
before bringing them to the reaction proper.—T. F. B. 

Antiseptic substances [6-halagen-l-methyl-b-hydroxybenxene- 

4 -canoxylic. acids ]; Process for making -. J. D. 

Riedel A.-G. Fr. Pat. 468,949, Feb. 26, 1914. Under 
Int. Conv., March 19, July 29, and Oct. 23,1913. 
m-CBESOTiNio acid is converted into Its monohalogen 
derivatives, 8-ha)ogen-l-methyl-3-hydroxybenzene-4-oar- 
boxyfio acids, by treatment with the calculated 
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quantity of halogen in praeenoe of carbon tetrachloride, 
glacial acetic acta, eto. The preparation of 8-ehloro-l- 
methyl-3-hydroxybemene-4-carboxylio acid by another 
method ie deaoribed in Ger. Pat. 275,093 (thb J., 1914, 
807). All the above aoide are powerful antieeptica. Their 
soluble ealti, as well as those of other derivatives of 
■alicylio acid and its homologues halogenated in the para- 
position to the hydroxyl group, also possess antiseptic 
properties.—T. F. B. 

Anhydrides of organic acids or mixtures of anhydrides with 

their acids ; Process for mating -. E. Muller, and 

Deutsche Celluloid Fabrik. Fr. Pat. 468,963, Fob. 28, 
1914. Undor Int. Conv., Dec. 20, 1913. 

Acktio anhydride may be producod in almost theoretical 
yield by passing the vapours of nitric anhydride or a 
mixture of nitrogen oxides with air or oxygen ovor sodium 
or calcium acetate. If the materials used are not dry, 
mixtures of aeetio anhydrido and aoetio acid are formed. 
The anhydride or mixture of anhydrido and acid may be 
separated from the nitrate by heating in a vacuum or 
by extraction. The product contains only traces of oxides 
of nitrogen, which are easily separated by distillation over 
acetates. The reaotion can bo carried out oqually well by 
)>assing nitrogen oxides into indifferent liquids containing 
the acetate in solution or suspension. Tnc same process 
is applicable to the production of other organic anhydrides. 


Cyanhydrins of aldehydes or ketones : Process for preparing 
derivatives of ——. A. Albert. Ger. Pat. 276,847, 
Aug. 6, 1913. Addition to Ger. Pat. 259,602 (this J., 
1913, 673). 


In the process described in Ger. Pat. 273,073 (this J., 1914, 
867), tno acylated cyanhydrins may be replaoed by 
arylated ammonitriles. For example, a-acetamino-iso- 
butyronitriie is dissolved in alcohol, a small quantity of 
alooholic ammonia is added, and the liquid is saturated 
with hydrogen selenide; a selenamide is obtained of the 
formula. 


. (V -NH.OO.UH, 
(Uf»).t< 0(NH>) . so 


(See also Ger. Pal. 276,442 j this J., 1914, 890.)—T. F. B. 


Nalls of di methyl-p-atnidophenol and p-oxyphenyUrimelhyl- 

ammonium ; Manufacture of -. G. B. Ellis, London. 

From Chemioal Works, formerly Bandoz, Basle, Switzer¬ 
land. Eng. Pat. 28,736, Dec. 12, 1913. 

SUB Fr. Pat. 467,085 of 1914 ; this .1., 1914, 845.—T. F. B. 

Arsenastibino compounds and process of making same. P. 
Ehrlich and P. Karrer, Frankfort, Assignors to Farb- 
werke vorm. Meister, Lucius, und Briinmg, Hoohst on 
Maine, Germany. U.8. Pat. 1,108,164, Aug. 25, 1914. 
Date of appl., July 30, 1913. 

She Eng. Pat. 17,533 of 1913 ; this J., 1913,1030.—T. F. B. 

Curbamie. acid ester of dichlorhydrin; Process of manu¬ 
facturing the -. B. Beckmann, Berlin. U.S. Pat. 

1,108,678, Aug. 25, 1914. Date of appl., Nov. 22, 1913. 
Bee Eng. Pat. 25,971 of 1913 ; this J., 1914, 439.—T. F. B. 

Erythrene hydrocarbons ; Process of manufacturing -. 

I. Ostromislensky, Moscow, Russia. U.S. Pat. 1,108,781, 
Aug. 25, 1914. Date of appl, April 18, 1912. 

See Fr. Pat. 442,980 of 1912; this J., 1912,1007.—T. F. B. 

Conversion of aliphatic hydrocarbons [of coal distillation 
gates] into alcohols. Fr. Pat. 468,244. Nee 11 a. 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic developing agents. Ohem. and Drug., 1914, 
SB, 413—414. 

Thebe are no patent-rights existing in oonneotion with 
the most-used developers, and where these rights formerly 


existed the claim was for the use in photographio developers 
of substanoes well known in organio ohsmbtry. 

Pyrogajlic acid, or pyrogallol, is prepared by heating 
gallic acid with two to three times its weight of water 
in a bronze digeeter at 200° to 210’ C. for about half an 
hour, a paper ring being placed between the vessel and 
its cover to allow the carbon dioxide to escape. The 
resulting solution of pyrogallol is boiled with animal 
charcoal, filtered, and concentrated. The pyrogallol, 
crystallising out, is distilled under a pressure of 
20 to 30 mm. in order to obtain it perfeotly white. 
(See also Cazenouvc, this J., 1892, 1026). Pinatocle a 
pyrogallol developer containing sodium aminoaoetate in 
place of part of the alkali usually present. Hudroquinone 
(quinol ).—Aniline (1 part) is dissolved in suiphnno sold 
(8 parts) and water (30 parts), and a solution of sodium 
bichromate (2-5 parts) gradually added to the cooled 
(5° to 10° C.) solution. Potassium sulphite ie added to the 
brown liquid thus obtained, and the whole extracted with 
other. The ether is distilled off, the residue dissolved in 
the smallest possible quantity of hot water, sulphurous 
acid and animal oharcoal addod, and the solution boiled 
and filtered. On standing tho quinol separates out from 
the filtrate. Adurol is a haloid substitution-product of 
quinol, tho inonochloro-compound being made by passing 
chlorine through quinol dissolved m benzene. The 
bromo-derivative is obtained by adding a benzene 
solution of bromine to one of quinol in tho same 
solvent, evaporating the benzene, and crystallising from 
ligroin. Pyrocatechol ( catechol ) is obtained from beeohwood- 
tar creosote, or by, fusing phenol-o-sulphonio acid with 
24 mol. proportions of oaustio potash at 320° to 330° C. 
(Neo also Perkin, this J., 1890, 650, and Eng. Fat. 
21,853 of 1893 ; this ,1., 1894, 879.) Kachin is a pyrooate- 
chol devoloper. Eikonogen is the sodium salt of amlno- 
)bnaphthoI-/9-monosulphonic aoid. It is prepared bom 
.Schaeffer's aoid, obtained as a by-produot in the aniline. 
dyo industry. (Bee Moldola, this J., 1889, 958.) Imogen 
is eikonogen modified by tho introduction of another 
amino group. Diogen is sodium amino-naphthol-dbulpho- 
natc. Para-aminophenol is photographically of great 
importance. Tho following are two methods by which It 
is prepared: (1) p-Nitrophenol (25 kilos.) is added to 
hyarocblorio aoid (180 kilos.) at 20° B. (sp. gr. 1-162) and 
tin (75 kilos.) contained in an earthenware vessel, the 
temperature rising to 100° to 106° C. Conoeatrated 
sulpnurio acid (200 kilos.) is next added in a fine stream. 
Aftor standing for three days tho p-aminophenol sulphate 
is filtered off, drained, dissolved in oold water (200 litres), 
and decomposed with soda, sodium bisulphite (1 kilo.) 
being added to the aolution to proteot the precipitated 
base from oxidation. The precipitate is fUter-presMd 
and dissolved in boiling water (200 to 300 litres) along 
with sodium bisulphite (10 kilos.), the filtered solution on 
cooling depositing tho base in odourless needles. (2) 
«-Nitrophenol (250 grain.), hydroohlorio aoid 20° B. 
(45 grms.), and water (500 o.c.) are heated to 98° C. in an 
iron vessel provided with an agitator, and iron borings 
(about 400 grms.) added gradually (15 to 20 arms, at a 
time) so long as a vigorous reaotion takes place. The 
whole is then boiled for half an hour, and extracted with 
water (about 2 litres) and sodium carbonate (25 to 80 
grms.). The filtered solution deposits p-ami nophenol on 
cooling, and the mother-liquor is used for the next extrac¬ 
tion, which is oontinued so long as e-aminophenol crystal¬ 
lises out on cooling. (Bee also Paul, this J., 1897, 63, and 
Eng. Pat. 5697 of 1897; this J., 1898, 344.) Rodined is 
the hydroohloride of p-aminophenol in oonoentrated 
solution. Vnal is the solid. Oriol Is methyl-ortho-amino- 
phenol combined with hydroquinone. The start ng-poiat 
in the manufacture of o-aminophenol it o-nitrophenol, tho 
ammonium salt being reduced by passing hydrogen sulphide 
into the solution slowly hoated to 40° C. Metol, or mechyl- 
p-aminophenol sulphate, Is obtained by methylating p- 
aminophenol by an indirect method, such as the following: 
Two mob. of p-aminophenol and one mol. of chloroaoetlo 
acid In aqueous solution are boiled for about an hoar. 
On cooling p hydroxygiycine crystallises out, which, on 
melting-at 246° to 247’0., decomposes into oarbonie aoid 
ami metol base, the sulphate of whloh b the metol of 
commeroe. (See abo Pan), this J., 1897,463, and LnmUre 
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and tSeyewetg, this J., 1003, 759). Amidol, or diamino- 
phenol sulphate, is prepared by reducing ordinary dinitro- 
phenol with tin and hydrochloric acid in a similar way 
as indicated under p-aminophenoL Dinitrophenol is test 
prepared by warming p-nitrophenol with an equal weight 
of nitric acid (sp. gr. 1*37), (See also Reverdin and de la 


saUgenin hydrochloride, the saligonin being made from 
salicin. Dtphenal, or diamino-hydroxydiphenyl, is pre- 
jjared by a method described in Eng. Pat. 25,130 of 1897 
(expired) (see this J., 1898, 1139). 


Photographic printing and paper therefor. W. Willis, 
Brasted Chart, Kent. Eng. Pat. 20,022, Sept. 4, 1913. 
Photoorai»hio paper which givoB an ultimate image 
composed of silver and platinum, is made by coating paper 
with an emulsion containing salts of iron, silver, and 
platinum. It has been found that tho reduction of silver 
chloride by a solution of ferrous oxalate in potassium 
oxalate is accelerated and rendered more complete in 
presence of a small quantity of platinic chloride or an 
alkali platino- or platini-ohlondo. One mothod of carrying 
out the invention consists in coating paper wjth silver 
chloride, or with an emulsion containing it, and applying a 
solution of ferric oxalate containing from 2 to 12 grms. 
of potassium platinoohloride per litre. After exposure 
to light, tho print is developed in a 25% solution of potas¬ 
sium oxalate, passed through a clearing bath containing 
potassium bisulphate and oxalate, and fixed. Silver 
bromide may bo used in place of silver chloride, and the 
platinum salt may bo added to the developer instead of 
to tho solution used to coat the paper. Especially good 
results are obtained by using paronmentised paper. 

—T. F. B. 

Colour photography. P. D. Brewster. Fr. Pat. 468,297, 
Feb. 10, 1914. Under lilt. Conv., Feb. 11, 1913. 

In carrying out thiB invention, a film or support coated 
on both sides with sensitive emulsions is used, and the light 
from the object to be reproduced is brought to the film 
in such a way that rays of ono particular group of colours 
act on one of the emulsions whilst rays of another group 
of colours aot on the second emulsion. The emulsion 
on ono side of the support is made sensitive to blue and 

r n, for example, whilst the other emulsion is sensitised 
red and orange and made relatively non-sensitive 
to blue and green {e.g., by means of Cyanine). The emul* 
sion on the front of tho film may be stained with a colour 
whioh absorbs those rays which arc not required to act on 
the other emulsion; tho same result is attained by colouring 
the support of the film. Negatives in oolours may be 
produced on these films by staining tho images on either 
side with different oolours. In printing from these colour 
negatives, further colour-correction may bo obtainod in 
the positives by regulating the colour of the light used, 
e.g., Dy means of a yellow screen.—T. F. B. 

Photographic developer; Preparation and use of a new 

substance as -. Union Photographique Industrielle, 

Etabl. Luraifcrc ot Jougla r&inis. Fr. Pat. 468,338, 
April 19, 1913. 

In Fr. Pat. 325,385 (see this J., 1903, 709) is described a 
compound of mothyl-p-aminophonol (“ motol ”) with 
quinol whioh possesses developing properties and to whioh 
the name “ metoquinono ” was given. It has now 
been found that chloroquinol forms with methyl-p-amino- 
phenol an analogous compound, of m.pt. 100° C., whioh » 
more Teadily soluble in water than “ mefcoquinonc,” giving 
solutions which are lees easily oxidised by air. It appears 
to be formed by the combination of two mole, of methyl-p- 
aminophenol with one mol. of chloroquinol. Its photo¬ 
graphic developing powers are similar to those of " raeto- 
quinone,” viz., it oan aot in aqueous solutions containing 
alkali sulphite without alkali, whilst if small quantities of 
alkali oaroonates are added to such solutions, the resulting 
liquids are very stable in air.—T. F. B. 


Photographic developers. R. VidaL Fr. Pat 468,637, 
April 26, 1913. 

Thu products described in Fr. Pat. 391,465 (this J., 
1908, 1150) may be used as photographic developers. 
They are obtained by condensing aromatic amines, 
hydroxyaraines, or their alkyl derivatives with phenols, 
dihydroxynaphthalenes, hydroxyqninolincs, hydroxy* 
antnraquinones, or dihydroxydiphenylaraines, especially 
in presence of hydrocarbons (benzene, etc.). Their activity 
depends on their constitution ; thuB, the product from one 
part of p-phenylcnediamine and two parts of phenol is a 
slow developer, and that from three parte of p-phenylcne- 
diamine and two parts of pyrogallol is a rapid 

Radiographic plates; Fluorescent - and process of making 

them. E. U Saleil. Fr. Pat. 468,806, May 3, 1913. 
Plates for use in taking photographs by means of Rontgen 
rays arc made by applying to a suitable support a coating 
of a salt which is phosphorescent under the influence of 
the rays, and a layer of sensitive silver salt emulsion. 
The glass or other support is coated with a thin film of 
gelatin, immersed in acetic acid for a few minutes, and 


calcium tungstate and 5 grms. of castor oil to a Boiuuon 
of 4 grms. of nitrocotton in 80 grms. of amyl aoctate and 
20 grms. of methyl alcohol. When this is dry, tho silver 
salt emulsion is applied. When such plates as these are 
usod, the phosphorescent screen oan he dispensed^ with. 

Photographic processes; Bichronuited-cottoid — . J .(-• 
M. J. riury, Wyneghom, Belgium. Eng. Pat. -l,9o8, 
Sept. 29, 1913. 

Skk Fr. Pat. 460,426 of 1913; this J., 1914, 43.—T. F. B. 

Photographic developers. Union Photographique Indus¬ 
trie^ Etablissements Lumiere et Jougla rdunis, Lyons, 
France. Eng. Pat. 1795, Jan. 22, 1914. Under Int. 
Conv., April 19, 1913. 

See Fr. Pat. 468,338 of 1913 ;preceding—T. F. B. 

Photographic sensitive plates and the. like. R. E. Crowther, 
Carlisle. U.S. Pat. 1,109,514, Sept. 1, 1914. Date of 
appl., Dec., 23, 1913. 

See Eng. Pat. 29,919 of 1912 ; this J., 1914, 221.—T. F. B. 


XXII.—EXPLOSIVES; MATCHES. # 

Explosives in coal mines. Chotn. Trade J., Oct. 3, 1914. 
[T.R.] 

A Home Okkick Order (No. 1311 of Aug. ^ 29, 1914) 
adds the following new explosives to the permitted 
list"_ . _ 


Ingredients. 


Parts by weight. 


Not more Not less 
than than 


Ammonite No. 1 (Minors’ Safety Explosive Company, Ltd.): 


Nitrate of ammonium , 
Tri-nitro-naphthalenu . 

Chloride of sodium .. 
Moisture . 


Super-Ripite (Curtis’s and Harvey, Ltd. ): 


Nltro-glycerln . 

Nitro-cotton . 

Nitrate of potassium .. 
Borax (dried at 100° C.) 
Chloride of potassium .. 
Moisture (total). 


The usual stipulations as to quality, paoklng, markings, ofcc., 
are made In each case. 
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PiTsrr. 

Smokeless powders with a nitrocellulose base; Protest of 

manufacturing -. P. Joliot. Fr. Pat. 488,337,' 

April 19, 1913. 

Nmoomxuuies of oonstant composition (N 12-7%) in 
prepared by nitrating “regenerated cellulose,” e.g. from 
cotton cellulose dissolved in suipho-carhonic solution 
(viscose). It in completely soluble in aloohol-ether, and 
yields a smokeless powder of more constant character 
than that made from ordinary nitrocellulose.—0. A. M. 


, Insoluble bromide value of oils. Sutcliffe. See XII 

Sew German standards tor Ike trade in beet seed. Edlar. 
See XVII. 

Valuation of raw sugars. Wiechmann. See XVII. 

Determination of gum in [ease] molasses. Steuerwald and 
van der Linden. See XVII. 


XXIIL—ANALYTICAL PROCESSES. 

Filtering by suction; Device for freeing a precipitate from 

mother liquor when -. R. A. Gortner, .T. Amer. 

Chem. Soo., 1914, 86, 1907. 

A riBOB of thin sheet rubber fastened over the top of a 
Bttehner funnel by means of a rubber band will prevent 
the formation of oraoks in the precipitate and greatly 
facilitate the removal of the mother liquor when filtering 
by suction. The suotion draws the rubber down until it 
presses firmly over the top of tho preoipitate, and a 
vacuum of 15 mm. can easily be obtained within the 
flask.—G. F. M. 


Chlorohydrocarbons ; Properties of some - and their use 

in chemical analysis. II. Determination of the chloro- 
ethanes. L. Gowing-Scopcs. Analyst,, 1014, 89, 385— 
388. 

Th* solid compound formed in the reaction between 

f cntachloroethane and phenylhydrazine (this .1., 1914, 
80) is phenylhydrazine hydrochloride, whilst nitrogen 
and benzene ore also produoed. Hexaehloroethane and, 
to a loss extent, tetracnloroethane read in the same way. 
The proportions of hydroohlorio acid and nitrogen formed 
varied with the conditions, which could not be controlled 
sufficiently to form a basis for a method of determining 
ehloroethanes. The following method was based on the 
intoraotion of ehloroethanes (except hexaehloroethane) 
and alcoholic alkali to form alkali chloride : Ten c.c. of 
N/l potassium hydroxido solution in absolute alcohol are 
introduced into a flask without wetting the ncok, 30 c.c. 
of xylene added, and the flask stoppered and weighed. 
A few drops (not exceeding 0-15 grm.) of the ohloroethane 
are added, and tho flask re-weighed and allowed to stand 
for a few minutes. Sufficient water to dissolve the 
precipitated chloride is then added, the liquid acidified 
with dilute nitric aeid, and the chlorine determined with 
silver nitrate and thiocyanate. One c.o. of N/ 10 silver 
nitrate corresponds to 0-0188 grm. of tetraohloroethane 
and 0-0202 grm. of pentachloroethane. The presence of 
hexaehloroethane will cause the results to be low. The 
reaction does not take place in the cold withdi-, tri- or 
perchloroethylene, chloroform or carbon tetrachloride, but 
on boiling the solution of a ohloroethylene a heavy pre¬ 
oipitate is formed. In the case of trichloroethylene the 
smlium ethoxide reacts with the formation of diohloro- 
vinyl ether. When the solution of hexaehloroethane in 
the xylene alkali solution is allowed to stand for some days 
or is boiled few some time, the solution becomes deep 
orange. This reaction is not given by the other ohloro- 
hydrocarbons.—C. A. M. 

Rational analysis of clays. Burian and Juranek. See VIII. 

Determination of carbon in iron and steel by direct com¬ 
bustion. Cain and Cleaves. See X. 

Determination of silver and base metal in precious metal 
bullion. Dewey. See X,. 

Determination of zinc in alloys. Lundell and Bee. See X, 

The Fachiui-Dorta method ofseparaling liquid from solid 
• fatly acids, de Waste. See XU, 


Detection of methyl alcohol. Rinek. See XVIII. 


The ferric alum determination of casein [in milk], Arny 
and Schaefer. Nte XIXa 


Determination of alkaloids in Nux vomica and its prepara¬ 
tions, Azadian. See XX. 


New reaction of cocaine. Pisani. See XX. 

Deierminationofantipyrine. Emery and Palkin. SeeXX. 

Detection and determination of saccharin in complex mixtures. 
Condelli. See. XX. 


Determination of benzoyl in benzoyl derivatives, van der 
Haar. See XX. 


Determination of mercuric iodide in tablets. Bender. 
See. XX. 

Patent. 

Carbon dioxide ; Apparatus for estimating the percentage. 

of -, in flue gases. G. Schauli, Cheshunt, Herts. 

Eng. Pat. 21,542, Sept. 24, 1913. 

In a gas balance one end of the beam terminates 
in a light, hollow sphere, and tho other in a pointer, 
which moves over a scale and is surrounded by a guard. 



The method of loading gases into and out td the sphere 
is as follows : k (see fig.) is on inlet, and l an outlet, pipe 
extending, from separate chambers, m, below the cross¬ 
bar, e. attached to the beam, to opposite sides of the sphere, 
each chamber, m, being connected with a bell, a, which 
dips into a moroury-oup, o, and oovem a vertical pipe, p; 
of tho latter, the inlet communicates with a supply pips, 
q, and the outlet with a delivery pipo, r, the air or gas being 
drawn or forced through the balance by any suitable 
pumping device. The balance is adjusted to point to 
zero by a rider on the beam, when the sphere oontains 
pure air; and eieotrical means are provided for illuminating 
the scale and for actuating a hooter, when the beam 
assumes either of tho extreme positions —W. E. F. P, 
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TRADE REPORT. BOOK RECEIVED. NEW BOOKS. > 


Trade Report. 

Prohibited export!. Order in Council, dated Sept. 25th, 
1814, amending previous list*. 

Tut Heading “ ootton suitable for me in the manufacture 
of exploaives ” ia deleted from the Proclamation of Aug. 3rd 
(thia J., 1814, 810), and the heading “ cotton waste ” 
ia expanded to read “ ootton waate of all descriptions," 
The heading “ coal tar produota for use in aye manu¬ 
facture ” (Order in Counoil, Sept. 6th; thia J., 1914, 896) 
la expanded ao as to read “ coal tar produota for uae in 
dye manufacture, exoept aniline oil ana aniline aalt,” 

The exportation of graphite ia prohibited to all foreign 
porta in Europe and on the Mediterranean and Black 
Seas, other than those of Ruaaia (exoept Baltic Porta), 
Belgium, France, Spain, and Portugal. 

Peroxide of manganese ” ia added to the list of 
prohibitions of export, to all destinations. 


Book Received. 

LTmhjstb u om Safohi. Del Dott. V. Soaxsitti. 

V. Hoepli, Milan, 1918. Price Lire 5.80. 

Thi volume (6 by 4$ ins.) oontaina 468 pages of aubjeot 
matter, with 131 illustrations and also an alphabetical 
index, the ohapter-headinga being:—I. Theory of 
aaponifloation. II. Fats. III. Alkalis. IV, Auxiliary 
materials for the manufacture of soaps. V. Lyes—their 
preparation. VI. Apparatus for the manufacture of soap. 
VII. Hard or aoda soaps. VIII. Semi-boiled aoapa. IX. 
Eaohweg soap (blue mottled soap). X. Potash or soft 
soaps. XI. Soaps for industrial use. XII. Toilet soaps. 
XIII. Extraction of the glycerin. XIV. Analysis of soaps. 
XV. Cost of production and statistics. 


* New Books. 


Rnssip; Exportation of prohibited goods from -. 

Board of Trade, Oct. 3, 1914. 

Thi export of the following from Russia has been 
prohibited:—Oilseeds, coal and coke, birch tar (for the 
manufacture of coal briquettes), iron ore, naphtha and 
naphtha waste, benzine, kcrosine and other illuminating 
(petroleum) oils and lubricating (petroleum) oils, rubber 
tyres and rubber, fuses, nitric acid, and saltpetre. 

The Russian Government are prepared to authorise 
without any formality the exportation of these goods in a 
British or an Allied vessel if the port of destination is 
a British or Allied port. If, on the other hand, the vessel's 
port of destination is a neutral port, the Russian Govern¬ 
ment oan only authorise the exportation of prohibited 
goods by such vessels if tho Embassy or Legation of the 
neutral oountry in which the port in question is situated 
certifies in agreement with the Embassy (or Legation) 
of the Allied country under whose flag the vessel sails 
that suoh prohibited goods will lie unloaded in a neutral 
oountry and will not be re-exported to an enemy country. 
The Russian Government reserve the right to refuse 
prmission for the exportation of any prohibited goods 
if such goods arc required in Russia. In the case of goods 
which it is proposed to transport from Russia on neutral 
vossels, either direct to tho United Kingdom or to a neutral 
port for transhipment to the United Kingdom, application 
to the Russian authorities for permission to export must be 
made by the Embassy or Legation of that country under 
whose flag the vessel sails. Suoh application will bo 
supported by His Majesty's Embassy at Petrograd at 
the request of the consignees of tho goods in the United 
Kingdom, provided that suoh request is addressed to the 
Embassy through the Foreign Omoe. 


Germany; Prohibition of certain exports from -. 

Chem. Trade J., Sept. 26, 1914. 

Thi list of articles whioh may not be exported from 
Germany has been modified, and tho following have 
been added to the prohibited list: Acetone, amido- 
sulphonaphtholio acids, aniline, antimony, ether, barium 
nitrate, gun-ootton, bensidine, benxol, ohloroform, 
dinitrochlorbemol, dinitrophenol, dinitrotoluol, diphenyl- 
amine, ethyl aoetate, potassium, sodium, and ammonium 
nitrates, metallic potassium, lime acetate, natural and 
synthetic camphor, carbolic acid, colophony, oresol and 
metaoresol, mineral waters, sulphonaphtholio acids, 
naphthylamine and its sulpho aoids, metallic sodium, 
sodium oxalate, nitraniline, nitrobenzol, phenol, picric 
aoid, phosphorus, juices of fruits and plants (also when 
prepared with sugar or syrup and when they contain 
alcohol), nitric acid, sodium sulphides turpentine oil, 
toluidine, toluol, trinitrotoluol, metsUK r Wolfram, nitric 
compounds of celhdcee. The prohibits of the exporta¬ 
tion of pyraxolone and its products (e.g., pyramidon) 
and of caustic aoda and oolour and dyeing materials has 
been revoked. 


[The Homan numerals m thlok type refer to ths similar 
classification of abstracts under “Journal and Patent Litera¬ 
ture “ and In the “List of Patent Applications.”] 


Copper-Alloy Three-Piece Unions for Low and Medium 
Pressure, otc .; British Standard Specification for 

-. (Engineering Standards Committee.) Folio, swd. 

C. Lookwood. London. 1914. Net Ss. 

Rail dated Ware Pijies ; British Standard Specification 

for-. (Engineering Standards Committee.) Folio, 

swd. C. Lockwood. London. 1814. Net (is. 

IIA. Henry, .1. I). : History and Romanoe oi the Petro¬ 
leum Industry. Vol. I. Royal 8vo, pp. 320. 
Author. 1914. Net 10s. 

Redwood, I. I.: A Practical Treatise cm ’Kte^-al Oils 
and their By-Products. New impression. 8vo. pp. 39P ^ 
Spon. London. 1914. Net 10s. 6d. 

V James, O. W.: Indian blankets and their makers. 
Chic., McClurg ii. 1914. $4. 

VI. Strobino, G.: Apparecohiatura dei tessuti di lana : . 

trattato teorico-pratico ad uso degli industriali 
laniori, direttori di laniflcio, oapi appareochio ed allievi delle 
sonole professional!. Milano, 16° fig., p. viii, 618. (U. 

Hoepli). 1914. Lire 8-60 

IX. Abrams, D. A.: Tests of Bond between Conoreta 
and Steel. 8vo. Chapman A Halt. London. 
1914. Net 4s. fid. 

Ouidi, C. : Le costruiioni in beton armato. Appendioe 
alio lesioni sulla scienza delle ooetrueioni date net r. 
Politecnioo di Torino. 4« od. Torino, 8° fig., p. 168, 
con 9 tav. 1914. Lire 4. 

]( ( Steel Conductor Rails; British Standard Method of 

Specifying Resistance of -. (Engineering 

Standards Committee.) Folio, swd. C. Lookwood. 
London. 1914. Net 10s. 6d. 

Tensen, T. D.: Magnetio and other Properties of 
Eiootrolytio Iron Melted in Vacuo. 8vo, swd. Chapman 
A Hall. London. 1914. Net Is. 9d. 

Romegialli, E. A.: Metalli e loro lavoraiionc dal punto 
di vista tecnioo, industrials, meccanioo e ohimioo. Milano. 
18° fig., p. 216. Lire 2-80. 

XIXa. Richmond, H. D. : Dairy Chemistry : A 
Practical Handbook for Dairy Chemists ami 
Others having Control of Dairies. With numerous tables 
and 49 illustrations. 2nd ed., revised. 8vo, pp. 428, 

C. Griffin. London. 1914. Net 18s. 

XXIV. J- V.: Elementary Household Chemis- 
try. Or. 8vo. Macmillan. London. 1914. 

Net Ss. fid. 


• Compiled by H. Omvel and Co., St, King Street, Onset 
Carden, London. W.C., from whose all the worts la the isiisellsi 

lilt, mu hi AMkiaml . 
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'** ComAjmJdations. 

NOTES ON ALCOHOLOMETRY. IX. 
(Continued from page 8S6, Vol. XXXII., 1913.) 


The demityof . 1% Mlutkm oeleuUtod from Oebome\ 
table is 0-99301: our nault is somowhat lower, but .the 
difference is not huge enough to affeot ordinary work. 
Aooepting the coefficients of expansion of Oscome, a 
table can be constructed for any temperature betwee n 
10° and 40° C. 


BY A. P. JOSEPH AND W. N. EAE. 

Ceylon Medical College, Colombo. 

I .—Specific gravity of very dilute alcohol solutions. 

In alcoholometric tables, the strengths of dilute BolutionB 
appear always to have been obtained by linoar inter¬ 
polation, and no aocurato measurements are recorded of 
the direct determination of the density of very dilute 
solutions. We havo, therefore, carefully determined the 
density of solutions containing between 0 and 1*7% of 
aloohol. 

The alcohol was prepared by repeatedly boiling Kahl- 
baum’s 99-8% with pure froshly ignited calcium oxide 
until its density showed it to be practically anhydrous 
according to the tables of Osborne, McKolvy, and Bearce 
(this Journal, 1913, 304). Ab it was only required for 
preparing very dilute solutions, absolute freedom from 
water was not necessary, and the sample used, which had 
a density of 0-77871 at 32*5° C. and corresponding to 
99-96% alcohol, was taken as anhydrous. 


II-— The specific, gravity tables contained in the books 
supplied Jor use with Sikes' hydrometers. 

At the end of the tables—both the ordinary seta and 
those of Bedford—-is to bo found a table (" Table I.”) for 
roduoing the readings of the hydrometer to specific gravity. 
The ordinary tables contain an inaccurate statement to 
the effeot that a gallon of distilled water at 00° F. weighs 
10 lb .; this is true at 62° F. (which is oorrectly given in 
Bedford’s tables) and the specific gravities given in 
Table I. therefore refer to water at 02° F. 

The specific gravity tables in the ordinary and Bedford's 
books are identical. In order to ascertain the correctness 
of those tables in a warm atmosphere, we have made 
determinations of the specific gravity of a few aloohol 
solutions at 32*5° C. (90-5° F.) and observed the hydro¬ 
meter reading when the hydromoter jar was immersed in 
the thermostat. A standard sot of glass hydrometers was 
used throughout. 

Tho density was reduced to 62° F. and compared with 
that given in tho tables:— 


Specific gravity at 90-5° F. compared with water at 62° F. 


From hydrometer and tables.. 
From dirert determination .. 


0-8345 

0-8695 

0-9091 

0-9230 

0-9427 

0 9613 

0-9810 

0-8344 

0-8695 

0-9002 

09228 

0-9427 

0-0613 

00810 


0-9904 

0-9904J 


The mixtures were prepared by weighing about 170 grms. 
of wator in a rubber-stoppered flask cm a largo Oertling 
balance, adding the proper quantity of alcohol, and re- 
woighing. 

The densities wore determined in duplicate and usually 
by both of us independently. Two thormostats were 
usod, one adjusted to 32-5° C. and tho other to 32-57° C.; 
tho results obtained with tho ubo of tho latter were reduced 
to 32-5° C. by means of tho coefficients of expansion given 
by Osborne Sorao of the determinations wore made in 
70 c.c. Bousfiold pyknometers and others in ordinary 
specific gravity bottles provided with a glass cap ground 
over tho outside of tho nock. The thermostats wore 
maintained constant to 0-002° and error in tho densities 
is probably not greater than one unit in tho fifth 
place of decimals. Tho following examples arc given :— 


% alcohol. 

Density I. 

0-219 

0-09447 (A.F.J.) 

0 661 

0-99363 (W.N.lt.) 

1-816 j 

0-99240 (WFi.lt.) 


II. 


0-09446 (A.F.J.) 
0-99363 (W.N.R.) 
0-99239 (A.F.J.) 


From the results of 17 duplicate experiments, u 
large-scale ourve was drawn (reading directly to 3 
units in the 6th plaee) and from it tho following table 
has boon constructed giving tho density of dilute alcohol 
from 0 to 1-0%. 


Alcohol % by 
weight. 

Density (gnns. per 
cc. at 32-5). 

1 

I Difference for 0-2% 

00 

0-99489 


0-2 

0-99451 


0-4 

0-99411 


0-6 

0-99373 


0-8 

0-99337 


1-0 

0 99299 


1-2 

0 99261 

38 

1-4 

0-99224 


1-6 

0 99186 



There is a slight change of curvature at about 0*7%— 
this has been confirmed by additional determinations. 


Since tho greatest difference observed could be oaused 
by an error of half a scale division on tho glass hydrometer, 
the Table I. referred to may bo taken as correot in a warm 
atmosphere. 

it is adviaablo that systematic checking should be 
applied at lower temperatures; we have mado attempts 
to do so at 59° F., but with the room temperature at 
82° F. accurate work with the hydromoter is almost 
impossible, probably owing to convection currents in the, 
hydrometer jar; the following are given as examples ofc 
the determinations made :— 


Specific gravity at 59° F. compared with water at 62° F. 


From hydrometer and 





tables 

From direct determination 

0-8436 

0-8713 i 

0-0407 

0-0674 

0-8441 

0-8710 j 

0-9407 

0-9672 


From thoso and similar results wo havo tentatively 
assumod the table correct at all temperatures. 


III. —Comparison of the main hydrometer table with the 
specific gravity table (“ Table I."). 

If we accept Table I. as boing correct, it becomes of 
interest to compare it with tho main tablo (for reduoing 
hydrometer readings to alcoholic strength) in tho following 
manner :— 

Select somo point on the hydrometer scale, say 80, and 
select a temperature for comparison, say 59° F. ( = 15° C.). 

The alcoholic strength from tho ordinary tables is given 
as 40-2 U.P.=59-8% P.S. 

From Tablo I. the specific gravity is 0-9604 when tho 
hydrometer reading is 80. This, reduced to true density 
(grams per c.c.), is 0-9593, and from the tables of Osborne, 
the solution having this donsity at 15° C. is 28*43% 
corresponding to 60-3% P.S. There is thiifl a small 
inconsistency between the two tables. If the specific 
gravity table be accepted as correct, then the general 
table must be wrong. We have calculated similar figures 
for a number of points on the hydrometer scale at the 
temperatures S9° F. (16° C.) and 96° F. (35° C.). These 
are shown in the following tablo :— 

b2 
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Hydrometer 

reading. 

8.0. from 
hydrometer 
table referred 
to water at 

62“ F. 

Density at 
4° C. cal¬ 
culated 
from 8.(1. 

At 69° P. 

At 9** F. 

True alcoholic 
strength from 
O.M. & B.’s 
tables (In % of 
proof spirit). 

Strength 1 
from 
ordinary 
tables. 

Strength 

from 

Bedford's 

tables. 

True 

strength. 

Strength 

from 

ordinary 

tables. 

Strength 

from! 

Bedford's 

tables. 

CO 

0-9218 

0-9207 

98-9 

98-5 

98-8 

i 

85-7 

84-5 

850 


0 1)409 

0-9398 

82-0 

81-4 

82-3 

67-8 

660 

68-5 


0 9C04 

0-9503 

BO-3 

59-8 

60-6 

45-5 

41-3 

40 3 

no 

(1 9800 

0 9789 

28-5 

27-4 

28-0 

19 0 

19-7 

• 19-9 

05 

0 990(1 

(1-9889 

12-9 

| 121 

13-2 

0'1 

6-6 

0-8 

97 

0 9942 

0-9931 

7-4 

1 0-7 

! 

7-5 

! 11 

21 



The errors in the two sots of tables arc shown in diagrams 
in which hydrometer readings aro plotted against orror 
expressed as percentages of proof Bpirit. 
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At those two temperatures Bedford’s tables aro far 
more consistent, and more aocurato if tho specific gravity 
tablo be accepted as correct. 

Probably the boat wav of compiling a correct hydro- 
motor tabic would lie first to tost thoroughly the correct¬ 
ness of tho firweifio gravity table and then arrange the 
main tablo to bo consistent with it by the use of the density 
tables of Osborne. 

As far as our observations and calculations go, Bedford’s 
tables are to bo preferred on tho whole, both at high and 
low temperatures. This was confirmod by a scries of 
tests made on tho same solutions of known strength, in 
Colombo (temperature about 85° F.) and Nuwara Eliya 
(temperature about 00° F.). At tho former temperature, 
the ordinary tables gave slightly more satisfactory results 
for weak solutions (80 U.l. and weaker) than those of 
Bedford. The latter, however, aro quite free from the 
very large errors (several per cent.) which aro caused by 
the use of tho ordinary tables for solutions 40 to 00 U.P. 
As far as we aro aware, the errors or inconsistencies in 
Bedford’s tables rarely exceed the error which would bo 
caused by an orror of one division in the reading of tho 
hydromotcr. 


HYSTERESIS TESTS FOR RUBBER. 

BY EARLE L. DAVIES. 

(Contribution from fhe Chemical Ixtboratory of The Goodyear 
Tire and Rubber CoAkron, Ohio, U.8.A.) 

Tho expert usually judges a piece of rubber by moans 
of a crude hysteresis tost which ho performs by stretching 
a small strip with his fingers. Experience enables him to 
judge fairly closely, but by no mcanB accurately, small 
differences between two samples ; it does not enable him 
to standardize his tests, nor to mako his results available 
to others. Several machines have been devised to perform 
and record these tests graphically, but they have not come 
into thoir full usefulness, duo to the difficulty encountered 
in translating the graph into terms which aro intelligiblo 
and comparable. The object of this paper is to indicate 
and explain some of tho relations)!ips between the mathe¬ 
matical oquation for the curve and tho projierties of the 
rubW being tested, and to point out tho close relationship 
which some of the tests, which we have made in this 
laboratory, show between the theoretical curve and actual 
ourvos made by tho machine. 
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X, 

n 


x=cy + a sin*by 


The typical form of curve producod by the machine is 
shown iii tho figure. Tho ordinates represent tension and 
the abscissa, stretch, (foeneveau and Heim* have shown 
that this curve has the equation :— 

x*=cy+ a sin a by.(1) 

and that when OB is drawn tan. to the curve OD at 0. 
c=tan. angle YOB. 

From equation (1) 

a sin 2 by t = x t -cyi 

and Binco c = ^ and z t = Xj-mj 

Yi 1 

we have z, =» x 1 -cy 1 

or Zjt «= a sin 2 by x .(2) 


♦ Sur I* extensibility du caoutchouo vulcanic. Comptes Rendus, 
Feb. 6th, 1911, p. 320. Also " The Rubber Industry *' (1911). 
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In like manner it may be shewn that *,« a sin* 2by x .. (3) 


where 

y. - 2yi 

Fr.m (2): 

sin 2 byj ** ?! 

a 

and since 

2 i n ! A = 1 - cos 2A 

wo have . 

2z ‘ = 1-cca 2by, 
a 

or 

o.tty,-*-*** . 

Frjm (1!): 

sin 4 2by, - 

(And sinoo 

c s* A = 1—sin 2 A) 

wo have 

^a-27.,y = j_ 7, 

Whence 

47 2 

. 

47,-Z, 

From (2): 

c'-s 2 by! = 1- z i 

a 


= 1 — Z J (* z i -“■**»_) — 

4zj 2 4z 4 

Whence 



yi 


That these terms are not so mysterious as they appear, 
boeomes evident after an analysis of the above proof. 
Thus wo find that the constant, o, iB dependant solely upon 
the initial resistance of tho rubber to stretching ; it will 
be largest for a pure gum Btoek and bocomo relatively 
smaller and smaller as tho stock is more heavily com¬ 
pounded. From the relationship in equation 5 wo can 
readily see that in the case of a pure gum Btoek whore tho 
stretch is long and uniform, m, and m 3 having been 
largo, a will be relatively largo, in comparison with a 
“ tread ” Btoek which will bo strong and causo the entire 
curve to be fairly steep, but will be small in comparison 
with a “ whiting stock,” which is characterised by an 
initial stiffness after which it offers comparatively little 
resistance to stretching. Equation 0 shows that for pure 
gum or tread stocks cob b will be small and b consa- 
quently large. 

The easo with which these values oould be standardised 
in specifications for a given stock is apparent, and tho 
value of such standards both from the point of tho manu¬ 
facturer and the buyer is obvious. 

We have done some work in this laboratory to find how 
closely the curve computed from tho equation agrees with 
the actual curve, of which the following example is typical. 
For our work we used the “ Schwartz Rubber Testing 
Machine.” Test specimens were cut from a “ Goodyear ” 
auto inner tube, and from curves drawn in testing these 
specimens we obtained constants whioh gave the equa¬ 
tion 

x = l-17y*f 2-00 sin* 34-0 y. 

Another tube made by the same formula was selected 
at random and a curve drawn from a sample of this tube. 
Assuming various values for y, the x to correspond was 
computed from the equation and compared with the same 
values as measured on the curve. 


Tho results wore as follows:— 


y 

by 

X 

(computed). 

1 X 

( (from curve). 

WIT. 

inches. 

deg. min. 

inches. 

inches. 


0-2 

0 55 

0-26 

0*26 

000 

0-5 

17 18 

0*77 

0*78 

—0*01 

1-0 

34 86 

1-84 

1*86 

—002 

1-5 

61 54 

3*04 

305 

—0*01 

20 

60 12 

414 

4*08 

+ 006 

2-5 

86 30 

4*78 

4-70 

+ 0*08 

8-0* 

70 12 

5 20 

5*17 

4-000 

3*5 

5H 48 

1 6*61 

560 

40-01 

40 

41 36 

5 71 

~ 



Those aro actual measurements from tho curve repre* 
sonting only arbitrary valuos fo* x and y. 


THE METHOD BY WHICH THE CORRECTED 
SIKES’S TABLES IN USE IN INDIA, FOR DETER¬ 
MINING THE PROOF-STRENGTHS OF SPIRITS' 
AT TEMPERATURES FROM 40° F. TO 100° F. BY 
SIKES’S HYDROMETER, WERE CALCULATED. 

BY F. O. CARTER. 

Tho Alcohol Tables “for the use of tho Appraisers’ 
Department, Calcutta Customs House,” issued 1st Sep¬ 
tember, 1889, which were taken originally from Tne 
Analyst, Vol. V. (1880, p. 42), were used by rao as the basis 
for the specific gravities of spirits of varying degrees of 
proof-strengths at 60° F. compared with tne Bp. gr. of 
water at 00° F. In these tables tho sp. gravity of spirit 
of proof strongth at 00° F. as compared with the sp. 
gravity of water at 00" F.—0*9198. 

Those sp. gravities at 60° F. compared with the sp. 
gravity of water at 00° F. wore then converted into 
Bp. gravities at 60° F. compared with the bd. gravity of 
water at 62° F. by multiplying by 1-000182 (tne expansion 
of water from 00° F. to 62° F.). 

Table B of the Spirits Act of 1880, Ch. 24, pp. 00/2, 
was then taken as giving the actual sp. gravities of liquids 
as compared with the sp. gravity of water at 62° F. whioh 
Sikes’s hydrometers constructed to fit these tables, 
whethor of glass or of brass, should give correctly at 
02° F. (tho corrected tables wore calculated to bo used 
with hydromotors, whethor of glass or of brass, whioh 
should be constructed to indicate oorroctly at 02° F. tho* 
sp. gravities of Table B. as compared with tho sp. gravity 
of water at 02° F.). 

Tablos of tho expansion of mixtures of water and aloohol 
in proportions ranging from water to absolute alcohol from 
00" F. to 100° F. and contractions from 00° F. to 40° F- 
were then prepared for calculating variations of tempera¬ 
ture for tho abovo (para. 2) sp. gravities, as follows :— 

Separate co-ordinate curvos were made for 70° F.,. 
85° F., 100° F., 60° F., and 40° F. for expansion through¬ 
out tho whole range of proof-strengths at these tempera¬ 
tures from the formulas of Baumhauer,* Recknagol, Kopp- 
and others (Castell-EvanB’s Physico-Chemical Tables, 
Vol. 1) and data dorived from theso ourves were tested 
against hydrometer determinations of various strengths and. 
at different temperatures compared with pyknometer weigh- 
ings of the same samples at 60° F. I then completed 
expansion tables, from which tablos of variations of 
Bp. gravities were obtained whioh agreed generally more 
nearly, perhaps, with Tralles’ Tables, III. and 1V.| (p. 492 
of Bayley’s Chemists’ Pocket Book) than with tho tables 
by Gilpin and Blagden, by Mendoldeff and others. 

After calculating the various sp. gravities as above, for 
the final step of fitting them at all temperatures from 
40° F. to 100° F. to indications, through Table B, of 
hydrometers (whether of glass or of brass) it was neoessary 
to consider the volume-expansion and volume-contraotion 
of glass and brass from 02* F. to 100° F., and from 62° F. 


• In Baumhauer’s coefficients (p. 162 of Castell-Evans, Vol. I.) 
there is a misprint in the first coefficient of -038061 for -031981. 

t Tralles* Tabic IV. should read “ to be added '* where " to be 
subtracted *' Is printed and ** to be subtracted " where " to be 
added ” Is printed. 
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lo 40° F. For this, coefficients of linesr expusian far 
for 1° C. were taken from p. 284 of Deachanel, Part 
II., Heat, namely, for glass for I°C. 0000008110, for 
brass 0.00001878 Those were multiplied by 3 for cubical ! 
expansion and by £ to apply them to degrees Fahrenheit. | 

A tablo of differences of Bp. gravities for each degree of j 
temperature from 40° F. to 100° F. (excepting 02° F.), of 
which the following is a short summary, was then made, 
and from thiB tablo the necessary adjustments were made 
before the specific gravities were finally fitted to hydro- 
motor-indications, through Table B. 

Having prepared all the preliminary data, on the above 
lines, the work was then taken in hand systematically. 


For 60* F. 

Contraction of Proof-spirit from 60° F. to 50° F.-0-99580 approx. 

. Proof-spirit __ 0-919967 

8 P- * r - of Aq. 02° F. F, “ 0*99630 "O® 2 * 256 

For contraction of the hydrometer from 02° F. to 50® F., 
if for glass instruments mbtract 0-00016 
if for braes instruments subtract 0-000375 
The hydrometer-indication required, therefore, is that hydrometer- 
indication in Table B which corresponds, 
if for glass instruments, to a sp. gr. of 0-924255—0 00010 = 0-9241 

approx. 

if for brass instruments, to a sp. gr. of 0-924255—0 00037 = 0-9239 
that is, for glass hydrometers, an hydrometer-indication 01-2 
and for brass hydrometers, an hydrometer-indication 61 -1 


To be subtracted. 


To be added. 

For glass instruments 
For brass do. 

40* F. 

45° F. 

50° F. 

55° F. 

82“ V. 

70° F. 

75° F. 

80" F. 

85" F. 

90” F. 

95” f. 

100° F. 

•0003 , 

■00023 

•00016 

•0001 


•0001 

•000176 

■00024 

•0003 

■00038 

■00045 

•00051 

•00069 

•00053 

•000375 

■00022 


■00025 

■0004 

■00056 

■00072 

•00088 

■00104 

■0012 


The following example will perhaps best make clear the 
above notes and demonstrate the essential system upon 
which the whole wan elaborated. 

Proof-spirit at 85° f. and at 50° F. i 

Data. 8p. gr. te °® i98 (" The Analyst,” loc. cit.). 

‘ * 8P ’ gr ' Aq~fpF' ~°' 9198 X1 000182 ^ 0-910907 


As it had been docided for tho future to use glass hydro¬ 
meters only in India, tables for glass instruments were 
alone elaborated, but I made a table of proof-degree differ¬ 
ences for using or adapting these tables to brass instru¬ 
ments, of which tho following is a summary. 

Note. —Where the -f- sign is shown these differences 
are to bo added to, and where a — sign to be subtracted 
from,* net proof-strength found in the tables for glass 
hydrometers. 


Temperatures F.° 



40° to 

45° to 

50” to 

55” to 

02° to 


75° to 

80" to 

85° to 

90° to 

95° to 





45° 

50° 

55° 


70° 

75“ 

■mi 

85° 

90" 

95° 

100° 

Differences in sp. 

gr. between 












glass and brass 


■00034 

•00025 

•00016 

•0007 

mm 



•00035 

■00044 

■00053 






pi. 

pi. 

pi. 

pi. 

pi. 

pf. 

pi. 

pi. 

pi. 

pf. 

pi. 

Hydrometer indications. 

degreos. 

degrees. 

dogroes. 

degreos. 

degrees. 

degrees. 

degrees. 

degrees. 

dogroes. 

degrees. 

degrees. 

A0 to A 10 



—015 

-0-1 

-0-05 

nil 

nil 

+ 0-05 

+0-1 

+ 016 

4 0-2 

MU 

+ 0-3 

A 10 „ 

A 20 



—0-16 

—01 

—005 

—0-05 

+ 0-05 

+ 005 

+01 

+ 015 

+ 0 2 


+ 0-3 

0 „ 

5 .. 



—0-15 

—01 

—005 

—005 

4 0-05 

+ 01 

+ 015 

+ 0-2 

+ 0-25 

MffSjB 

+ 0-35 

6 

10 .. 



—0-15 

—01 

—01 

—0*06 

+ 005 

+01 

+ 0-15 

+ 0-2 

+ 0-25 

+ 0-3 

+ 0-35 

10 

15 .. 



—0-2 

— 0-15 

—4)1 

-0-05 

+ 005 

+01 

+015 

+ 02 

+ 0-25 

K2DEM 


16 „ 

20 .. 



—02 

—0 15 

—01 

—005 

+ 0-05 

+ 0-1 

+ 015 

4 0-2 

+ 0-3 

4 0-35 

+ 0-4 

20 

25 .. 



—0-2 

-0-15 

— 0-1 

—005 

+ 005 

+ 0-1 

+0-15 

MUM 

+ 0-3 

+ 0-35 

+ 0-4 

25 

30 .. 



— O'2 

—015 

— 0-1 

—0-05 

+ 005 

+ 0-1 

+0-15 

+ 0-26 

+ 0-3 



ao 

35 .. 



-0-2 

—015 

—01 

-0-05 

+ 005 

+01 

+ 0-15 

4 0-25 

4 0-3 

Mfffin 

■1'IH 

86 

40 .. 



— 0-2 

—015 

—4)1 

—005 

+005 

+ 0-1 

+ 0-2 

+0-25 

+ 0-3 


4 0-45 

40 

45 .. 



—0-25 

— Cl-15 

—01 

—0-05 

+ 005 

+ 0-1 

+ 0-2 

4 0-25 

+ 0-35 

'KfjfjH 


45 

60 .. 



— 0-25 

-0-2 

—01 

—4)05 

+ 0-05 

+015 

+ 0-2 


+ 0-35 

+ 0-4 

+ 05 

60 

55 .. 



— 0-25 

-0-2 

—Ol 

—005 

+ 005 

+ 015 

+0-2 

Maim 

4 0-35 

+ 0-4 

+ 0-5 

65 „ 

60 .. 



— 41-25 

-0-2 

—4)16 

— 0-05 

+ 005 

+015 

+ 0-2 

+ 0-8 

+ 0-35 

4 0-45 

4 0 55 

60 

65 .. 



-0-3 

-0-2 

— 015 

—0-05 

+ 005 

+016 

+ 0-25 

''Msmm 

+ 0-4 

+ 0-6 


65 

70 .. 



— 0-3 

—4)2 

— 015 

—0-05 

+ 01 

+ 015 

+ 025 


+ 0-4 

+ 0-5 


70 

75 .. 



—0-35 

—025 

—015 

—005 

+ 01 

4 0-15 

+ 0-3 

+ 0-4 

+ 0-5 

+0-6 

+ 0-7 

75 

80 .. 



—41-4 

—03 

—0-2 

—01 

■1 0 1 

4 02 

+ 0-3 

+ 0-45 

+ 0-55 

+ 0-6 

+ 0-7 

80 

85 .. 



—05 

—0-4 

—0-25 

—01 

+ 01 

+ 0-25 

+ 0 35 

+ 0-6 

+ 0-6 

+ 0-7 

+ 0-8 

85 

90 .. 



-0-7 

—or* 

-0-3 

—01 

+ 01 

+0 3 

+ 04 

+ 055 

MUM 

4 0-7 

+0-8 

90 

05 .. 



—06 

-0-45 

-0-25 

-0-1 

+ 01 

4 0 25 

40-35 

MIHH 

+ 0-6 

+0-7 

iM 

96 

100 .. 



-0-45 

—036 

—0-2 

—01 

+0-1 

+ 0-2 

+ 0-35 

+ 045 

4 0-55 

4 0-7 

+ 0-85 


For 86* F, 

Expansion of Proof-splrit from 60° F. to 85° F. »10125 approx. 

«p. gr. of at 85* F. -0 90SB nearly. 

Tor Mpanaton ot the hydrometer from «2" F. to 85” F. 
if for glam instruments add 0-0003 to the above, 
if for brass instruments add 0-0007 to the above. 

The hydrometer-indication required, therefore, is that hydrometer- 
indication in Table B which corresponds, 
if for glass instruments, to a sp. gr. of 0-0086 + 0-0003* 0-9089, 
if for brass instruments, to a sp. gr. of 0*0080 + 0-0007 * 0-9098, 
that it, for glass hydrometers, an hydxometor-indloation -63-1 
find for brass hydrometers, an hydrometer-indication - 58-3 


A RAPID AND ACCURATE METHOD FOR THE 
DETERMINATION OF CARBON IN 
IRON AND ITS ALLOYS. 


BY DB. EBN8T SZASZ, Dl6SGYOR, HUNGARY. 

Recently I described in a German journal (Z.'angew. 
Chem., 1913, I., 281) a method for the gas-volumetric 
determination of carbon in iron by dry combustion, which 


• By "net proof-strengths” is meant that e.g. 00* u.p. is 
40“ “ ixrt proof strength, 25° u.p. is 75“ " net proof strength,” 
and 40° o.p. is 140° r ‘ net proof-strength.” 
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wn quicker end simpler than the methods hitherto may >e oonneeted directly with the eouroe of eurrent, 
employed, yet gave eonally aoourate results. and give* the nune servioe aa the muoh more expenatea 

It was bued on the foflowmg tacts and eonaiderationa:— and omnpBoated arrangement* hitherto need for etedt 

If ateei turning* be heated in a current of oxygen, very combustions, 
vigorous absorption of the gas oooure at a definite 
temperature. The flow of gas through the wash¬ 
ing bottle oonneoted with the inlet end of the 
combustion tube becomes much more rapid, whilst 
that through the washing bottle connected with 
the outlet end almost ceases. This is frequently 
referred to as the “ suotion period.” If iron 
turnings be heated in a combustion apparatus 
filled with oxygen and a slow current of oxygon 
passed through the apparatus only after the “ suotion 
period ” is reached, the oxygen in the apparatus, 
and that entering at first—so far as it is not 
utilised in forming carbon dioxide—will all com¬ 
bine with the iron until the lattor is completely 
■converted into oxide. The oxygen entering sub¬ 
sequently will servo merely to displace the carbon 
dioxide and oarry it forward, e.g.. into a gas-burotte, 
the quantity required for this purpose being less 
the smaller the siio of tho combustion apparatus 
With a combustion apparatus of suitable dimen¬ 
sions it is possible to work safely with a gas-burotte 
having a bulb of 160 c.c. capacity and a 
tube with 60 c.c. scale divisions. Care must bo taken The combustion apparatus is Hhown diagrammaticallv in 
that during tho heating-up period the gases present in the Fig. I. In tho porcolain tube, A, closed at one end, is 

combustion apparatus, which usually contain carbon another porcelain tube, B, open at both ends, tho two 

dioxide long before the suotion period is reached (Bauer- being connected together by a double stuffing-box of metal. 

l)eiss, “ Probenahme «. Analyse mn Kisen und Slalil," The joint is made tight by two rubber rings proteoted from 

page 124, footnote), do not find their way into the soda- hoat by a water-cooling arrangement fixed to the stuffing- 

lime tube used for purifying the current of oxygen. This box. The path of the gas is indicated by arrows. The 



Fro. I. 



Fio. II. 


is easily prevented by a trap containing sulphuric aoid or 
mercury. Also, the gas-inlet and outlet tubes must, of 
course, bo as narrow as possible. 

In the communication referred to above I described 
an apparatus which was heated by a blast-lamp and in 
which a platinum container was usod for the iron, and 
mercury as sealing liquid in the gas-burette. I have since 
been endeavouring to simplify the apparatus, and have 
suooeeded in devising a modified form which should meet 
all requirements. In this new apparatus the simple eleotrie 
crucible furnace—the cheapest, and perhaps the most 
durable, of all types of laboratory furnace—is used. 
This furnace, already fairly widely employed for other 
purposes, requires neither an interposed resistance nor a 
galvanometer, thermo-element and ampin-meter, bat 


tubes are glased only on the outside, and the portion of the 
annular intermediate spaoe which comes within the fnraaee, 
is filled with a mixture of cobalt oxido and fireclay.* 


* The necessity lor an oxygon-carrier in the determination 
of carbon by combustion has nut been definitely established. 
According to my experience an oxygea-eanier Is unnecessary 
when oxygen is introduced In excess continuously during 
the suction period (see, for instance, Fleming's procedure, Iren 
Age, Jan. 2, 1913, 97 ; Jan. 1, 1914, #4). If, however, no 
precautions be taken to ensuro this, or if—as in the gas-volumetric 
process—oxygen is not introduced in excess during the suction 
period, then carbon monoxide may be formed, and the use of an 
oxygen-carrier is nscessary. Cobalt oxide is a suitable material, 
by reason of it# infusibility, but as It easily fails to powder, tt is 
mixed with about an equal volume of fireclay of from 26- to 40-mesh 
else. 
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Tho glared tube, A, is prevented from adhering to the 
wall of the furnaoe by plugs of asbestos pulp. The boat, 
S, is of suitable oapacity for taking 2—2J grins, of steel 
turnings. 

The whole apparatus is shown diagrammatically in 
Fig. II. Oxygen passes first through tho tube, K, con¬ 
taining platinised asbestos, copper oxide, or the like, 
and heated by a gas burner or electrically,* then through 
a thick-walled rubber tube, into the combustion apparatus 
described above, and here, together with the furnace, 
indicated by T. The combustion gases flow first through 
a glass capillary, then ovor solid chromic acid to rotain any 
sulphur dioxide, and through a connecting piece of rubber 
tubing and a water-cooler, to the gas-burotte. A thic^ 
metal wire is placed in tho water-c<xdor to incrcaso tho 
cooling action. Dilute sulphuric acid (l : 10) proved to bo 
the best substitute for mercury as sealing liquid in tho 
gas-buretto. The cooling water takes the path indicated 
in tho figure and then flows under tho work-bonch to feed 
the gas-holder fixed there. 

The gas-holder (see Fig. III.) is arranged to supply a 
current of oxygon of constant low pressure. Tho overflow 
tube, movable, up and down, allows of the withdrawal 



of the gas under any convenient constant pressure. In 
tho presont caso it iB adjusted so that, with the pinch- 
cock, Q, fully open and tho tap, 1. in position a, 1—2 
bubbles of oxygen per second pass through the sulphuric 
aoid in tho trap, R. This is the caso when tho difference 
of level marked, A, is about 4—6 ins. A steel cylinder, 
with a reducing valve, might bo used, but tho gas-holder 
iB simple and quite reliable and possesses advantages 
in many resjwcts. 

In the combustion apparatus described, the tomperature 
is, of course, not quite uniform. For example, one hour 
after turning on the ourront., I have found repeatedly at 
the inner end of the tube a temjjoraturo of 1070°—1110° C., 
but about 100° C. lower at the outer end. This fall of 
temperature is of no consequence in the gravimetric process, 
for if the soda-lime tube be removed 5—10 mins, after 
inserting the boat, the results obtained are quite satis¬ 
factory. In the gOB-volumetric method, on the other 
hand, the suooess of the method depends upon attaining 
complete oombustion in a definite, much shorter, period ; 
to effect this tho reaction volocity must be accelerated by 
addition of an oxidising agent. I use a mixture of equal 
volumes of powdered copper oxide and commercial 


* The oxygen from steel cylinders occasionally contains con- 
•livable quantities of carbon monoxide or hydrocarbons, and 
to avoid trouble these Impurities must be oxidised by passing the 
oxgyen over inoandeacent platinum or the like, and the carbon 
dioxide formed absorbed by sodA-lime (see also W. J. Keeler. 
Iron Age, July 22, 1009, 260). 1 


alumina, well ignited and protected from atmospheric 
carbon dioxide. Addition of alumina prevents tho 
unneoessarily vigorous reaction which occurs with copper 
oxide alono, and which would necessitate the premature 
renewal of the inner tube or oleaning it with acid. If 
no oxidising agent bo added, but tne process carried 
out otherwise exactly as described, the results obtained 
with stool—according to tho composition and thickness 
of the turnings—are sometimes quite accurate but some¬ 
times as much as 0-04% (or still more with rapid tool 
stools) too low.* 

The method of working is as follows :—One hour before 
beginning a determination, tho water supply is turned on, 
and tho furnace connected in tho current circuit. After 
tho time mentioned the combustion apparatus has acquired 
a temperature equilibrium which permits of analyses 
being carried out successively without interruption. 
Shortly before proceeding with the test, the whole apparatus 
is fillet! up to tap, 1, with purified oxygen, and this tap then 
turned to position y. The. barometric pressure is noted. 
The pinch-cock, Q, is now tightened somewhat, the rubber 
stopper withdrawn from tho tube, B, and the boat with 
its contents quickly pushed in until it is in tho position 
shown in Fig. I. The rubber stopper is then immediately 
replaced, and the pinch-cock, Q, opened fully. Tho 
gas-burette is now filled with dilute sulphuric acid, the 
levelling bottle placed in position, and the tap, I, turned 
to position, p. After two minutes have elapsed, that 
is until it is cortain that the “ suction period 1 has been 
attained, f the tap, H, is opened, and gas drawn into 
tho measuring burette. Tho gases should be drawn 
over for at least 2 mins., tho velocity being regulated 
simply by compressing the tubo leading to the levelling 
bottle. When tho current of gas is stopped (by closing 
tho tap, II), tho liquid in the burette Bhould be somewhere 
between the 20 and 60 c.c. marks, according to the 
carbon oontent of the sample; the current of gas- 
through R should not cease during this j>criod. Tho 
volume of carbon dioxide formed iH determined in tho 
known manner by absorption in an Orsat tube (a 
thrice repeated treatment suffices), and finally tho 
temperature registered by the thermometer in the water- 
jacket of tho gas-burette is noted. The value corres¬ 
ponding to the temywraturo and barometric pressure taken 
from Table I, when multiplied by the number of c.c. of 
carbon dioxide found, gives directly the carbon content 
in mgrms. The. time required for a complete determina¬ 
tion, without any haste, is thus: waiting period,. 
2 mins., withdrawal of gases, 2; three absorptions 
and 2 readings (allowing J min. for the return flow of 
the soaling liquid), 3; total, 7 mins. The calculation 
of the result takes but a few seconds. For n carbon 
content of 0—2%, 1 grm.; 2—4%, 0-5 grm., and 4—8%, 
0-26 grm. of sample is taken. 

In Table II. results obtained by the chromic-sulphuric 
acid method (Corleis), by the gravimetric method in 
a current of oxygen, and by the now gas-volumetric method, 
are compared. The results are not specially selected, 
but were obtained partly by me and partly by other 
workers in my laboratory. In the column relating to the 
gravimetric method the results marked (A) were obtained, 
when the sample was mixed with load chromate, bismuth 
oxido, or copper oxide ; those marked (B) by burning tho 
sample either alone or with addition of ’ferric oxide, 
alumina, quartz powder, etc. 

In carrying out the gas-volumetric process it should be 
noted that steel oan be burnt in tho form of tolerably 
thick turnings; indeed very light, “ loose ” turnings, 
which might project from tho boat, should be avoided. 
It is not neoessary to mix the turnings and the oxidising 
agent by shaking together in tho weighing bottle; the 


* To ensure complete combustion of 1 grm. of steel turnings 
without addition of an oxidising agent, In 1—2 mins., an (Uniform 
temperature of about 1150° C. over the wholo of tho boat is 
necessary. This is attainable, at present, only In large furnaces 
with costly auxiliary apparatus. 

t A longer period of waiting though not necessary is not injurious, 
but shortening the period may easily lead to low results. However, 
even with metal of only moderate carbon content, the beginning 
of combustion may be detected by the second return movement 
of the sulphuric acid in the trap, IL 
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mixture of copper oxide and alumina may be spread over 
the turnings in the weighing bottle and the whole attributed 
fairly uniformly when introduced into the boat. Turnings 
and oxidising agont should be in the proportion of from 
1 : 1 to 1 : 2. rig irons and iron alloys (including rapid 
tool steels) are dealt with in a similar manner, but a larger 
quantity of oxidising agont (corresponding to the 
capacity of the boat) is used. Only in the case of 
manganese alloys is it preferable to mix tho oxidising 
agent with the sample by shaking together in the weighing 
bottle. Moreover these alloys are pulverised more finely 
the higher their manganese content. In tho caso of 
molybdenum steels, in order to fix, as far as possible, tho 
molybdenum trioxidn formed, which is troublesome on 
aooount of its volatility, the sample is spread over the 
bottom of the boat and covered with a thick layer of 
copper oxide (without alumina). 

In Table II. there is no reference to forroehrome. I 
have determined tho carbon content of this material quite 
satisfactorily by the gas-volumotrio method by using a 
furnace provided with an interposed resistance and 
with a pyrometric measuring arrangement. The finely 
powdered ferrochrome was mixed with twice its weight 
of fine stool turnings of known carbon content and placed 
between two layers of oopper oxide in the boat. Tho 
furnace was kept at about 1200° C., and after a waiting 
period of 3 minH., gas was drawn over for a period of 
4$—5 mins. Attempts to burn ferrochrome in the crucible 
furnace as described above, or by a similar procedure, 


failed, the results being too low. Indeed with the con¬ 
siderably lower and less uniform temperature obtained 
with the crucible furnace, it is necessary, as experiments 
showed, to prolong unduly (over 8 mins.) the period during 
which gas is drawn over, and it is then undoubtedly much 
simpler to use tho gravimetric method, which can be carried 
out in the usual manner aftor attaching a drying and 
purifying train to the tap, I. One advantage of the 
costly apparatus previously mentioned, as compared with 
the crucible furnace, is that it is possible therewith to use 
tho gas-volumetric method with ferrochrome and certain 
other alloys rarely onoountored. Another advantage is 
that in tho combustion of stool, pig iron, etc., no waiting 
period of 2 mins, is nooeBsary, but one can begin to draw 
over the gas immediately after introducing the boat into the 
furnace heated to 1150° 0., so that instead of 7 mins., 
only 5 mins, are required for a k dctermination. A third 
advantage is that steel can bo burnt without addition of 
an oxidising agent. Against those are the following 
advantages of the crucible furnaco :—(1) Tho cost of 
installation and the working expenses are very much less. 
(2) it requires no supervision (a point of special importance 
in apparatus installed alongside smelting furnaoes for 
control purposes). (3) Tho number of poroelain tubes 
used up is loss, as only tho inner tube suffers, and this 
can easily be cleanod (with aqua regia) or replaced. (4) 
Loss space is required. (5) It is loss liable to injury. 

For tho gravimetric process the more expensive apparatus 
offers no advantages. 

Both tho method and apparatus are patented. 

.k I. 


1 c.c. moist CO g 


1-0708 (b—w) 3 
(1 + at) * 700 *11 


(b—w) 

0-000700378 


Figure in table _ 

-Ib r oo6 mgrC * 


For room temp, of 10—12, 13—20, 21-29, 30—30° C. 
Deduct from barometer reading 1 2 3 4 m/m. 


b m /in 
(corr.) 

680 1 

600 

700 

710 

720 

730 

740 | 

750 

700 

10° C. 

4090 

4059 

4727 

4790 

4864 

4932 

5001 

5069 

0137 

11° C. 

4570 

4038 

4700 

4774 

4842 

4911 

4979 

5047 

0115 

12° C. 

4049 

4017 

4085 

4753 

4821 

4888 

4950 

0025 

0093 

13° C. 

4528 

4096 

4064 

4731 

4799 

4807 

4935 

5002 

5070 

3 4° C. 

4008 

4575 

4043 

4710 

4778 

4845 

4913 

4980 

6048 

1 5°C. 

4487 

4054 

4021 

4088 

4700 

4823 

4891 

4957 

5025 

10“ C. 

4400 

4633 

4000 

4607 

4734 

4801 

4808 

4035 

0002 

17° V. 

4444 

4011 

4078 

4045 

4712 

4778 

4844 

4911 

4979 

18° (!. 

4422 

4489 

4550 

4022 

4089 

4755 

4821 

4889 

4905 

19° <:. 

4401 

4407 

4533 

4000 

4000 

4732 

4798 

4805 

4932 

20° C. 

4379 

4440 

4511 

4577 

4043 

4709 

4775 

4842 

4908 

21° 0. 

4357 

4423 

4480 

4564 

4020 

4686 

4752 

4818 

4884 

22° V. 

4334 

4400 

4466 

4531 

4097 

4002 

4728 

4703 

4859 

23° C. 

4312 

4377 

4443 

4508 

4573 

4639 

4704 

4770 

4835 

24° C. 

4289 

4354 

4419 

4484 

4049 

4015 

4080 

4745 

4810 

20° <:. 

4205 

4330 

4390 

4400 

4525 

4590 

4055 

4720 

4785 

20° C. 

4242 

4307 

4371 

4430 

4501 

4506 

4630 

4095 

4760 

27° C. 

4218 

4282 

4347 

4411 

4470 

4541 

4005 

4070 

4734 

28° C. 

4193 

4258 

4322 

4387 

4451 

4515 

4080 

4044 

4708 

29“ c. 

4169 

4233 

4297 

4301 

4425 

4189 

4553 

4018 

4681 

30° (\ 

4143 

4207 

4271 

4335 

4390 

4163 

4526 

4091 

4055 

31° C. 

4118 

4182 

4246 

4309 

4373 

4437 

4500 

4504 

4028 

32° C. 

4092 

4100 

4219 

4283 

4346 

4410 

4473 

4537 

4000 

33° C. 

4000 

4120 

4193 

4200 

4319 

4382 

4446 

4509 

4572 

34° C. 

4039 

4102 

4165 

4228 

4291 

4354 

4417 

4480 

4543 

35° C. 

4012 

4075 

4138 

4201 

4203 

4320 

4389 

4452 

4515 


770 


5200 

6183 

5100 

5138 

5115 

5092 

5069 

5045 

0021 

4998 

4974 

4950 

4925 

4900 

4870 

4850 

4820 

4799 

4773 

4740 

4719 

4092 

4604 

4030 

4000 

4578 


780 


5274 

5251 

5228 

5205 

5183 

5159 

5130 

6112 

5088 

6004 

5040 

0015 

4991 

4900 

4941 

4015 

4889 

4803 

4837 

4810 

4783 

4755 

♦727 

4690 

4070 

4041 


Table II. 



Carbon 

steel. 

Steel 

2% Si 
1-8% Cr. 

Steel 

18% W 

5% Cr. 

Grey pig 
Iron. 

Whlto pig 
iron 

0-31% S. 

Ferroman¬ 
ganese 
79% Mn. 

Ferro- 
tungsten 
75% W. 

Chromic acid-sulphuric acid 

1-433 


0-018 

3-54 

2-51 

6-88 



1-415 


0 012 

3-40 

2-51 

6-86 



1-424 


0-606 

3-40 

2-45 

0-87 


I 

1-417 


0-006 

3-48 

2-42 



A 

1-414 


0-506 

3-48 




J 

1-411 
















1-417 

0-057 

0-005 

S-45 

2-45 

8-89 

6-S7 

\ B 

1-410 

0-084 

0-614 

3-47 

2-42 

0-88 

6-37 


1-405 


0-028 

3-48 

2-44 

0-80 



1-414 

0064 

0-017 

8-48 

2-45 

0-89 

5-38 


1-410 

0-652 

0-817 

3-51 

2-51 

6*83 

5-84 


1-429 

0-643 


8-48 

2-40 

6-82 

5-38 


1-411 

0-659 
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Prizes. 

THE IRON AND STEEL INSTITUTE. 

Hadfield Research Prize. 

A Research Prize of the value of £200 has l>een placed 
by Sir Robert A. Hadfield, F.R.S., Past President, at the 
disposal of the Council of the Iron and Steel Institute, 
to be awarded by the Council to the author of tho best 
contribution to tho publications of the Institute on the 
subject of the Different Forms or Combinations of Carbon 
in Iron, Stool, and Alloys of Iron with other Elements. 
Competition for the Prize is open to metallurgists, chemists 
and others interested in Metallurgy, and it is proposed 
that tho Prize shall bo awarded at the Annual Meeting 
of the Institute in May. 1916, for the best paper presented 
before February 1st, 191(1. Sir Robert Hadfield is also 
prepared to offer a second prize for the paper next in 
merit to the one which gains the first prize provided it is 
adjudged to be a really meritorious paper. 

It is not dosirod to limit the scope of the research too 
closely, but it is suggested that tint work should be in 
continuation of, or based upon, the work of previous 
investigators, such „ as .lullien, Abel, Muller, Lodobur, 
T. Sterry Hunt, Akcrman, Arnold. E. 1). Campbell, 
Hogg, Parry and others. 


The object of the Research Prise is to stimulate the 
study of oarbides in iron and iron alloys generally, also 
with a view to discovering the best method of determining 
the forms and combinations in which oarbon occurs in 
iron and steel. These carbides are now spoken of by 
metallurgists in a goneral way, as sub-carbides, carbides, 
or double carbides. It is very desirable to define the 
composition of those more accurately and to ascertain 
| whether other carbides exist which have hitherto not been 
! identified. 

Tho Htudy of the molecular constitution of the carbides 
will also fall within the range of the investigation and, 

■ in this connection, attention may be directed to previous 
; researches on particular combinations of carbon or 
| forms of carbide. For instance, it would be of interest to 
determine whether the ordinary carbide iR Fe a C, Fo a C 8 , 
or some other combination. If so, what is its nature and 
j molecular constitution ? 

The foregoing is a general direction which should guide 
I intending participants in this research. It is hoped that 
I the results obtained will throw much light on the cause 
j of hardness of stool, also on the nature and form of carbon 
' combinations with iron and its alloys, 
j Intending comjietitors should communicate in the first 
| place, with Mr. Cl. C. Lloyd, Secretary of the Iron and 
Steel Institute, 28 Victoria Street, London, S.W., from 
i whom further information may be obtained. 


Journal and Patent Literature. 


Patent Specifications may be obtained by poet by remitting as followz a .. . BiiII ., nBO r ., n „_ Tj . n . 

English.—8d. each, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chancery Lane, 
London, W.C. 

United States.—It. each, to the Secretary of the Society. rrt a v, 

French.—I It. 05 c. each, as follows; Patents dated 1002 to 1907 inclusive, Belin et Cie., 6«, des Francs Bourgeois, 

Paris 3e.); Patents from 1008 to date, LTmprimerie Nationals, 87, Rue VJeille du Temple, Paris. 

German .—1 mark each (with full particulars) to Kaiserlich Patentamt, Berlin, Germany. 
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Ileal insulation for refrigerating room ?. W. M. Thornton. 

Engineering, 1914, 98, 375—376. 

♦Slagwool, cork (built up in half-inch cubes into Blabs and 
heated under pressuro until it darkened and formed a co¬ 
herent mass), granulated cork, and charcoal in small lumps, 
were investigated. In the first aeries of tests the material 
was packed round an electric heater in the middle of a 
galvanised iron box immersed in a large volume of water. 
Temperature-equilibrium was reached in 3—5 days, as 
shown by one thermometer close to the heater and another 
in the water. The order of conductivity was as given 
above, the Blagwooi being the most effici nt insulator. 
In the second series of tests, in which the loss 
of weight of ice contained in a box jacketed with the 
material was used to determine its conductivity, the order 
was changed to cork (slab), slag wool, charcoal. Henco, 
slagwool is best, for high temperatures, as for boilers, 
and baked cork slabs for rooms the external temperature 
of which may vary from 0 L to 24° C.—O. E. M. 

Patents. 

Raising or forcing liquids ; Methods of and apparatus for 

-. H. A. Humphrey, London, and W. J. Rusdell, 

Wolverhampton. Eng. Pat. 19,169, Aug. 23, 1913. 

A liquid under high pressure enters the high-pressure 
chamber, 7, through the pipe, 1, closes the valve, 4, and 
rises in tho conical reservoir, 2, until it roaches the level, 
c, c, when the float, 6, lifts the valve. The high-pressure 
liquid then enters the chamber, 8, drives forward the 
liquid in the long main, 9, and dolivors some of it into the 
high-level reservoir at 6, b. The high-pressure liquid flows 
through tho valve, 4, faster than it enters at 1, and con¬ 
sequently tho level, c, c , in the reservoir, 2, falls, allowing 
the valve, 4, to close. However the liquid in the pipe, 9, 


continues to move forward owing to the momentum it 
has gained and produces a diminution of pressure in the 
chamber, 8, which causes the valve, 3, to open and liquid 



from tho low-level reservoir, a , a, outers the chamber, 8, 
through the pipe, 10, and follows the mass of liquid in 
tho long pipe, 9. As soon as the level of the liquid in 2, 





w. xxxm., No. jo.) 


Ct. T—QI&EBAL PLANT; MACHIKKRY. 


m 


rises again to the line c, c, the operation is repeated. The 
changes of pressure head produced by a “ Humphrey ” 
pump may be utilised to supply and oontrol the admission 
of the high-pressure liquid to the chamber, 8. Air 
•chambers,!!, and 12, are provided to Bteady the flow. 

—W. H. C. 

Furnaces. A. E. Swan, Derby', and G. W. Parker, Matlock. 

Eng. Pat. 24,40.1, Oct. 28, 1913. 

Air is led to the rear portion of a furnace through a number 
■of ducts which pass longitudinally through the bridge, 
terminate at the roar end and are connected with a 
transverse air-supply channel extending across the front 
•of the bridge.—W. H. C. 

Furnaces; Gas-fired -. 0. F. Priest, Normanby, 

Yorks. Eng. Pat. 25,995, Nov. 13, 1913. 
Natural draught coal-tired furnaces are made suitable 
for direct gas-firing by means of a horizontal elbow-pipe 
through the ash-pit door opening. The outer end of 
the pipe has a vertical bracket aoross it, supporting the 
•end of a steam pipe concentric with the elbow-pipe. 
•Shutters with openings of different sizes may be placed 
at the outlot of the elbow-pipe to vary the quantity of air 
introduced and hence the quality of gas produced. The 
bed of fuel is supported on fire-bars just within and above 
the ash-pit door. A passage for superheated air for tho 
combustion of the gas is provided in tho crown of the pro¬ 
ducer chambor, the supply of air being controlled by a 
movable plate at tho entrance.—W. F. F. 

Automatically controlling the proportionate, admixture 

of two or more liquids ; Method and apparatus for -. 

B. Bramwell, Belfast. Eng. Pat. 7324, March 23, 1914. 
The variation in tho difference of pressure produood by 
variations in the flow of one of tne liquids through a 
Venturi tube is utilised to control the supply of tho other 
liquid. Pipes connected upstream, and with the throat, of 
the Venturi tube, each deliver liquid into one of two 
balanced vobscIb suspended at either end of a cord which 
passes over a pulley. Tho vessels have small holes near 
the bottom so that' thoy never become full and overflow. 
'The oscillation in the levels of those vessels due to the 
variation in the rate at which the liquid is supplied to them 
from tho two points in the main causes the shaft on which 
the pulley is arranged to rotate and to wind up or unwind 
a cord which operates a valve device by which the supply 
of tho other liquid is controlled.—W. H. C. 

Tajiks; Manufacture, of -. W. Guest, Charlton, 

Kent, and H. Lenox, Aslitead, Surrey. Eng. Pat. 
11,839, May 13, 1914. 

•To strengthen the construction, rolled channel or U- 
sections or column sections are interposed between tho 
plates and at the corners of the tank which is built up of 
plates boltod together, all joints being on the outside. 

—W. H. C. 


Desiccating; Process of -. C. E. Gray, Eureka, 

Assignor to A. Jensen, ‘Oakland, Cal. U.S. Pat. 
1,107,784, Aug. 18, 1914; date of appl., Nov. 10, 1913. 
Hot air is blown through a funnel-shaped chamber to 
form a cyclonic or whirling current travelling inwards 
towards the axis of the chamber, and the fluid to be dried is 
admitted through an atomiser in the axis of the chamber 
so as to travel radially outwards, meeting air of gradually 
decreasing humidity and increasing temperature.—A. T. L. 

Drying machine. W. It. Files, Providence, R.I. U.S. 
Pat. 1,109,977, Sept. 8, 1914 ; date of appl, July 14, 
1913. 


Drying-room. C. Holtgren, Chicago, Ill., Assignor to 
Wenborne-Karpen Dryer Co. U.S. Pat. 1,110,788, 
Sept. 15, 1914; date of appl., Oct. 21, 1912. 

Am enters the inner jacket, 2 (see fig.), through tho pipes, 
17, 18. which are provided with dampers; passos upwards 
over the pipes, 13, 24, heated by steam or hot gas, and 



enters the drying chamber, 1, at the top through the 
openings, 8. It then passes downwards and escapes from 
the bottom of tho chamber through the passages, 21, into 
the outer jacket, 3, where it is heated by oontact with the 
metal wall, 20, thus increasing the draught.—W. H. C. 


Liquids and gases ; Apparatus for scrubbing or similarly 

treating -. B. F. B. Sewell, Washington, D.C. 

U.S. Pat. 1,108,853, Aug. 25, 1914; date of appl., , 
Oot. 21, 1910. 

A column for fractionating or for scrubbing gases with 
liquids, iB made up of sections carrying pairs of superposed 
perforated plates. Tho perforations are burred and the 
burrs of one plate of each pair come between those of the 
other and form a number of liquid seals. A finely per¬ 
forated plat© is submerged in the liquid in order to distri¬ 
bute the vapour bubbles passing through the seals.—A.T.L. 


Bringing liquids and gases or vapours into contact with each 

other ; Apparatus for -. W. Feld, Linz, Germany ; 

K. E. Markol, administrator. U.S. Pat. 1,110,914, 
Sept. 15, 1914 ; date of appl., July 18, 1914. 



Gas enters tho stationary bell, a, 
through the pipe, e, and is forced 
through the liquid, g> in an atom¬ 
ised condition by the rotation of 
tho agitator, d, which also serves 
to agitate and mix the liquid. 

—W. H. C. 


Refrigeration ; Process of - and apparatus therefor . 

N. H. Hiller, Carbondale, Pa. U.n. Pat. 1,109,923, 

Sept. 8, 1914 ; date of appl., June 15, 1912. 
Compressed gas is expanded in a suitable refrigeration 
plant thereby absorbing heat. Part of the expanded gas 
is absorbed cLircctly in a liquid and part is compressed to 
a higher pressure and then absorbed, tho liquid being first 
saturated at tho lower pressure and then flowing into 
another absorber where it is saturated at the higher 
pressure. The gas is subsequently expelled from thO 
liquid by heating at tho higher pressure and passed into 
the expansion chamber.—W. H. C. 


The exhaust steam from a series of steam-heated rotary 
drying cylinders or “ cans ” is passed through a separator 
to remove any entrained liquid and then into a 
•“ modifying ” 4 ‘ can ” or cylinder provided with suitable 
valves for controlling its temperature.—W. H. C. 


Separator ; Centrifugal -. W. Mauss, Johannesburg. 

U.S. Pat. 1,111,600, Sept. 22, 1914. Date of appl., 
Dec. 17, 1912. 

See Eng. Pat. 27,113 of 1912 ; this J., 1013, 702.—T. F. B. 
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Kiln. C. Hultgron, Assignor to Wenbome-Karpon Dryer 
Co., Chicago. U.S. Pat. 1,110,787, Sept. 15, 1014. 
Date of appl., Oct. 30, 1911. 

She Eng. Pat. 12,224 of 1012; this J., 1913, 739.—T. F. B. 

Furnace and fuel-feeding (Inner, therefor. C. J. Greenstrcct, 
Webster Groves, Mo. U.S. Pat. 1,110,920, Sept. 15, 
1914. Dato of appl., Sept. 20, 1912. 

See Eng. Pat. 1515 of 1913 ; this J., 1914, 635.—T. F. B. 

[Vacuum] filter. G. Kpcnco, Moxico. U.S. Pat. 1,111,275 
Sopt. 22, 1914. Date of appl., Aug. 10, 1913. 

See Fr. Pat. 401,340 of 1913 ; this .1, 1914, 187.—T. F. B. 
Filter. Eng. Pat. 22,709. See XIXa. 


Ha.—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Colcinq industry ; The. by-product -, and its relation to 

the manufacture of iron and steel. O. S. Cooper. ( Iron 
and Stoel Inst., 1914. [Advance proof.] Pp. 31. ’ (See 
also this J., 1914, 410.) 

The Hoppers’ combination ovon ( loc . cit.) can be operated 
as a gas oven with blast-furnace gas instead of with pro¬ 
ducer gas, and by consuming all available blast-furnace 
ases in this way, a maximum amount of ooke-oven gas 
ocomcs available in iron and steel works for heating open- 
hearth furnaoes and for other purposes. The coal used 
for coking should not yield on distillation more than 

7— 8% Hj() reckoned on the dry coal. The coking 
oharacter of Scotch coals deteriorates with exposure. The 
Hoppers’ process for the direct recovery of ammonia from 
coke-oven gas has now been applied for the first time to 
coal gas at the Budapest gas-works. The crude gas is 
cooled to 25° C., and delivered by an exhauster to the tar 
extractor. The gas is then reheated to 50°—60° and 
treatod with sulphuric acid in a closed saturator from 
which ammonium sulphate is removed continuously by an 
ejector working with steam or compressed air. The liquor 
from the cooler and tar extractor is separated from tar 
and distilled with lime, the gases boing delivered to the hot 
gas entering the saturator. The gas from the saturators 
is cooled and scrubbed with creosote oil for the recovery of 
benzene. The yield of benzene from coke-oven gas varies 
from 1—1J galls, in South Wales to 2(—3 galls, per ton of 
coal carbonised in South Yorkshire, .Derbyshire, the 
Midlands, and Cumberland. In open-hearth steel furnaces 
the durability of bulkhoods ana roofs is decreased by 

8— 10%, and that of the choquor-work increased by 50% 
by the use of coke-ovon gas (seo also this J., 1913, 1013). 
At Friedrich Wilhclmshiitte the consumption of coal per 
ton of steel was reduced from 31-8 to 14-9%.—A. T. L. 


Qas retorts ; Manufacture of --. German and English 

methods. Times Eng. Supply Sept. 25, 1914, 100. 
While German retorts are hand made, English manu¬ 
facturers generally use a machine-press by which the clay 
is forced through a die of the required section on to a table 
which desoends at tho same rate os the ram. Machines 
of this type turn out 400—500 ft. length of retort per 
day. Hand-made retorts are built up in sections of about 
2 ft. length on a vertical mandril, each Motion being left 
for a day or more to dry until it will bear the weight of 
the next section; or the clay is rammed by means otlong- 
handlod spiked puuners into a mould consisting of an 
outer casing and a core. Manufacturing ooats are about 
equal, but the hand-made retorts are more durable. 

Segmental ” retorts, built up of short lengths with 
tongued and grooved joints, are more expensive to instal, 
but last 5 years or more, as compared with about 1200 
days for the ordinary moulded retorts. They are more 


flexible when unequally heated, and leakage at the joint* 
owing to expansion and contraction is soon stopped by 
sourf. Tho areh of the retort ie made of highly refractory 
siliceous material, whilst tho shoulders and base are of 
.Stourbridgo clay which resists erosion by the friction of 
the coke. Tho mouth-piece is attached to a short length 
of moulded retort of Stourbridge clay, whicli is not injured 
by liquor falling from the ascension pipe.—A. T. L. 

Coal; Absorption of oxygen by -. T. F. Winmill and 

J. I. Graham. Times Eng. Suppl., Sept. 25, 114. (Seo 
also this ,h, 1913, 970.) 

Coal from the Barnsley beds, driod in a high vacuum over 
potash and calcium chloride, was sealed up with air in 
flasks, and the oxygen absorbed was automatically re¬ 
placed and tho amount thus admitted was measured. 
The total amount of oxygen absorbed was about tho 
same as in tho experiments with undried coal in a current 
of air previously described (loc. cit.) but the rate of absorp¬ 
tion was slower. Even at low temperatures and with 
finely powdered coal, oxidation did not cease after 60 days,, 
hence weathering before stacking is not an effective safe¬ 
guard againRt spontaneous ignition. Rise of temperature 
from 30® to 160° C. caused quicker oxidation and an 
increase in tho total oxygen absorbed, especially above 
100° 0. Riso of temperature was checked by the moisture 
in the coal, since at 80° C. all the heat generated by 
oxidation was required to ovaporate the moisture, amount¬ 
ing to 5% of the coal. Barnsley Hards and Softs are both, 
capable of firing readily under certain conditions, but 
these conditions rarely occur in small stacks. In largo 
stacks, evaporation of water may assist the heating, when 
for example, a narrow “ break ” fills gradually Avith coal- 
dust, and air passing through it becomes charged with 
water-vapour which heats tho coal on which it condenses. 
This warm coal later comes in contact with air not deprived 
of its oxygen and tho healing is carried further into the 
“ break.”—A. T. L. 


Tar; Electrical separation of - from coal gas. A. H 

White, P. K. Rowley, and C. K. Wirth. J. Gas Lighting, 
1914,127, 719—721. 

After leaving the Pelouze and Audouin tar separator,, 
tho gas was passed at tho rate of 24,000 eb. ft. per hour 
through an inverted U of 8 in. pipe having in the axis of 
each limb a squirrel-cage electrode of sixteen 27-gauge 
steel wires strung between 4 in. iron discs 5 ft. 8 in. apart. 
A potential difference of 20,000 volts was maintained 
between tho electrodes (negative) and the earthed pipes; 
about 0-2 kilowatt per hour being required. The removal 
of tar, as shown by filtering 1 cb. ft. of the gas through 
a 2i in. circle of filter-paper, was complete. Among the 
advantages claimed for the method are the possibility of 
obtaining clean ammonia liquor, and white ammonium 
Bulphatc direct from the gas, and greater ease of purifica¬ 
tion, as tar is prevented from reaching the oxide.—(). E. M. 

Flame in mixtures of methane and air ; The. velocities of -„ 

A. Parker and A. V. Rhead. Chem. Soc. Trans., 1914, 
105, 2150—2158. 

In connection with the study of fire-damp explosions in 
mines, the authors determined the velocity of flam© 
propagation in mixtures of pure methane and air in 
straight horizontal tubes of glass, lead, copper and iron, 
6*5 m. long and about 2 5 cm. diam. Tne tubes were 
closed at one end and the gas was ignited at the open end 
by a spark. Tho progress of the flame was recorded 
electrically by the fusing of thin strips of Wood’s alloy 
arranged 1 m. apart in the tubes. The flame travelled at 
a constant velocity for about 4 m., then (iscillatcd with 
increased velocity of propagation, and finally attained a. 
constant velocity towards the end of the tube. The 
initial velocity varied with the strength of the mixture 
and with the material of the tube, being least with tubes 
having a high conductivity for heat. The maximum 
initial velocity was 70 cm. per sec. with a mixture con¬ 
taining CH 4 10%. The limit* of inflammability ooourr^d 
with CH 4 4-5 and 13-1% rwpeotively.—A. T. L. 
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Sulphur in motor spirits; Determination of -. W. A. 

Bradbury and F. Owen. Chem. News, 1914, 110, 

163—165. 

When a mixture of carbon bisulphide or benzene with 
methylated spirit was burned in a wick lamp and the 
sulphur dioxiao in the products absorbed as in the Referee 
apparatus for determining 

sulphur in coal-gas, low I 

results were obtained owing J 

to incomplete combustion, || 

the deficiency varying from ” 

4 to 50% of the total “ 

sulphur. With the appar- 
atus shown in tho figure, 1 _ 

the deficiency was only f / 1 

about 6*6%. The wick- V i 

burner was replaced by a B ‘ 

carburettor, C, containing 1 | 

10 c.c. of the benzene or 6 

petrol to bo tested and tho ! 

mixture from the carbur¬ 
ettor passed to an atmos¬ 
pheric burner, D, in the I n 1 

trumpet tube of a Referee I la 1 

apparatus, tin* lower end I Q 1 G 

of tho trumf>et tube being II ffl 1! / I 

sealed in water. The sul- \JhJ|sdL/ i io / 

phur dioxide was absorbed ^ . 

with porhydrol (a concen- tf 

trated solution of hydrogen J L Jl pH ** 

j>eroxide). At tin* com- nf 

mcncemcnt of a deter- ; tf. 

mination, taps, 1, 2, and 3, ; 

are closed, a water-blower 

started to deliver air at K, .nr 

and the porhydrol solution LJgLJ 

allowed to flow down tho 

absorption column. Tap, 2, is then opened, allowing 
air to bubble through pure bonzeno or petrol in tube, 
F, and tap, 3, is adjusted until tho burner gives a 


produced from peat as desoribed in the prior patent 
(this J., 1913, 820). The mixture is compressed into 
blooks, and heated in a retort.—W. F. F. 

Combustible mixtures ; Surface combustion of -. P. St. 

O. Kirko, and Bonecourt Surface Combustion, Ltd., 
London. Eng. Pat. 20,476, Sopt. 10, 1913. 

The mixture of fuel and air is introduced into the com¬ 
bustion bed in tho manner desoribed in Eng. Pats. 25,808 
and 29,430 of 1909 and 19,490 of 1912 (this J., 1910, 
1448 ; 1913, 936). To avoid intense looal heating and 
consequent disintegration of the refractory material 
at the points of impact near tho inlet, tho combustion bed 
may be formed by a layer of rofractory blocks at tho 
baso of tho heating furnace, arranged so as to leave a 
network of channels open at Xho top. Tho gas inlet 
is in a line with one of these channels so that no immediate 
impact takes place, and the bed may bo loosely covered 
with granular refractory material. In another form 
(c.g. a bath enamelling furnace), the heating ducts may bo 
arranged on the internal Burfaco of a cylinder and in 
another form the combustion surfaoo may be within tho 
body to bo heated.—W. F. F. 

Combustion ; Process of regulating the temperature of -. 

J. M. Rusby and J. H. Taussig, Assignors to United Gas 
Improvement Co., Philadelphia, Pa. U.S. Pat. 1,110,991, 
Sept. 15, 1914; date of appl., Doc. 27, 1909. 

A burning mixture of producer gas and air is diluted by 
tho incombustible produets of combustion.—W. F. F. 

Coking process. J. P. O’Donnell, London. From L. L. 

►Summeis, Chicago, Ill. Eng. Pat. 2009, Jan. 26, 1914. 
The retort, which is particularly adapted for ooal rich 
in volatile matter, has a rociprooating floor, 2, actuated 
by a ram, 3, fuel being fed from the bin, 1, and discharged 
into tho hopper, 5. Tho retort is heated by hot gases 
which pass through the passages, 4, in tho crown. Rotort 



perfect Bunsen flame with a maximum brightness of the 
platinum spiral which is arrangod above the burner. 
The trumpet tubo is then placed m position and tap, 1, 
opened and 2 closed so as to burn tho spirit which is 
under test. When half the spirit has been consumed, 
the water-bath is heated to 150°—160° F. (65*5°—71° C.). 
Towards the end, turpentine is run into tho carburettor 
at G, and this operation is repeated so as to burn all tho 
spirit originally in C.—A. T. L 

Deport of Committee of American Society for Testing 
Materials on standard tests for lubricants. See XU. 

Patents. 

Peat i Impts. in the treatment and utilisation of -. 

J. W. Leadbcater, Doncaster. Eng. Pat. 29,281, 
Dec. 19, 1913. Addition to Eng. Pat. 18,587, Aug. 13, 
1912. 

To produce a hard coke suitable for steel-smelting, 6—10% 
of coke obtained from bituminous coal is added to a 
mixture of the pure “ carbon coke ” and the special tar 


gases pass by the duct, 10, to a recuperator and con¬ 
denser, and thence through tho ducts, 6, in the retort 
crown, and pipe, 18, to the nozzles, 7. These hot gases 
thus pass upwards through that portion of the fuel which 
is between the fresh chargo and the highly heated part. 
A more uniform heating is obtained, whioh results in a 
maximum amount of rich hydrocarbons and tar, whilo 
tho fuel assumes a plastic condition and is compressed 
by tho reciprocation of the floor, 2, being discharged 
as a hard dense coko.—W. F. F. 

Coke dust; Process for making briquettes of - by means 

oj cement and pitch, for use in gas manufacture. Doutsch- 
Luxomburgisohe Bergworks- u. Hiitten-A.-G. Ger. Pat. 
275,511, July 31, 1913. 

Briquettes made from coke dust with cement alone 
require some time to harden, and therefore muBt be 
stored in tho works. To avoid this it is proposed to add a 
quantity of pitoh so small that the impurities in the gas, 
made from the briquettes, can be eliminated in tho ordinary 
purifying process. Tho following proportions are given: 
Coke, 85%; cement, 12% ; coal tar pitch, 3%.— T. F. B. 
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U) Carbon monoxide, hydrogen and nitrogen, (B) carbon 
monoxide and hydrogen; Process of ”«**"*—“■ 
R. H. Brownie® and B. H. Uhlinger, Assurors to 
American Nitre-Product* do., Pittsburgh, Pa. U.S. 
Pats. 1,107,681, and 1,107,582, Aug. 18, 1914; date 
of appl, April 12, 1913. 

(a) Carbonaceous fuel together with insufficient air 
for complete combustion, is drawn periodically into a 
cylinder fitted with a reciprocating piston, the mixture 
is exploded, and the products are exhausted and passed 
through apparatus for separating the carbon monoxide, 
hydrogen and nitrogen from one another and from tho 
other products of oombustion. (b) Oxygon is used 
instoad of air, and carbon dioxido and monoxide, -and 
hydrogen arc separated from the combustion ^products. 

Ethane ; Process of manufacturing -. S. V. MulUken, 

Ncwburyport, Mass., and H. K. Moore, Berlin, N.H. 
11.8. Pat. 1,107,6945, Aug. 18, 1914 ; date of appl., 
Dm. 8, 1910. 

Ethylene is reduced to ethane by hydrogen in the presence 
of a catalyser which is cooled in order to remove the heat 
gencratod by the reaction.—A. 7.1 

Gas-producer. T. B. Benner Cortland N.Y. U.S. Pat- 
1,110,372, Sept. 15,1914; dato of appl., March 21,1914. 
The producer comprises two superposed retorts com¬ 
municating with each other and with a fuel-charging 
hopper by co-axial ports. Gas-receiving chambers at the 
end of each retort are in communication with each other, 
and a pipe leads from the upper chamber into a hydraulic 
main.—W. F. F. 

(las • Process of making - -. -T. H. Hirt, El Paso, Tex., 

Assignor to Allis-Ohalmcrs Manufacturing Co. U.b. 
» Pat 1,110,782, Sept. 15, 1914; date of appl., Feb. 14, 
1910. 

As ignited mixture of fuel and air is injected from the 
conduit, 11, into the annular chamber, 5, with an upward 
spiral motion, and is caused to contract at the point, 7. 



Tho mixture is ooolod at this point bv introducing an 
endothermic agent (moisture) by pipe, 12, and then passes 
by tho oentral passage, 2, and water-sealed chamber, ,1, 
to tho outlet, 4.—W. F. F. 


Scrubbers for gases. A. Hollis, 8 Kick ton-on-Tecs. Eng. Pat. 
2609, Jan. 31, 1914. 

The sorubber, suitable for purifying nroducer-gas, con¬ 
sists of a number of perforated shelves packed with 


sawdust or similar-material, one shelf near the 
i„"he fero of a tray with openings oovered by too*. 
Liquid collects on the tray, thus ayorfmg foubPg 
lower layers through which the gas afterwants^aasM. 

Natural gas; Process of separating the. »>***’ 

canto Jd in -. H. KoPi*™. ^ 01 .‘°j»: * 

Co., Chicago, 111. U.b*. Pat. 1,107,803, Aug. 18, 1914 > 
date of appl., July 8, 1913. 

The ga& i» passed under pressure through a solvent oil 
in a cast-iron bell-washer which is relieved of proBBure by 
placing it within a wrought iron casing through which the 
gas passes.—A. T. L. 

Explosive-engines; Method for economising 
preventing'''carbon deposits m ■ y- - 
Assignor to J. H. Fletcher, San Francisco, Cal. U.8. 
Pal 1,108,608, Aug. 25, 1914 ; dato of appl., Sept. 2, 
1913. 

The vaporised hydrocarbon fuel is mixed with oxygen 
and steam obtained by heating hydrogen 

Petroleum and its by-products; —* 

Starke, Berkeley, Cal. U.S. Pat. 1,109,187, Sept. 1 
1914; date of appl., May 25, 1911. 

Petroleum or a distillate thereof containing bonzem 
derivatives is saturated with sulphur dioxide, and agitated 
whilst hot, with sulphuric acid in a closed vessel, until th. 
specific gravity is constant. The sulphur dioxide generate, 
from theaeid is not allowed to escape from the vessel. - Th 
liquid is allowed to stand, anil the separated snlphom 
acids drawn off and treated for the recovery of^benxeno. 

Petroleum; Apparatus for refining—. M. H. Warrei 
Mexico. U.S. l’at. 1.110.301, Sept, io, 1914, date t 
appl., Nov. 17, 1913. 

The petroleum is passed through a series of hoat-exchangiii 
apparatus to stills containing horizontal bafflre pn.vidm 
a tortuous path for the. ilow of a thin stream of oil. bupo 

heated steam is admitted to the stills and the light an 
heavy vapours are led away separately tojiondenser 

Lubricant grease. F. E. Mariner, Assignor to Tho Pensaeo 
Tar and Turpentine Co., Gull Point, Ma. U.S. 
1,109,298, Sept. 1, 1914; date of appl., Oct. 2, 191 
A mixture of mineral oil, 90, rosin (containing more th. 
00% of abiotic acid) 8, and milk of lime -0 parts. A. 1. 

Hydrocarbon oils; Process of .L 

Greonstrect, Denver, Colo. U.S. late. (A) MM** 
and (b) 1,110.924. Sept. 15, 1914; dates of appl. Ml 
13, 1811, and May 13, 1912. 

(a) Oil vapour mixed with steam is passed through api 
coil heated above lOOtr F. (538“ C. )and the proportlc 
are adjusted so that the product bums at a tcet-burt 
with a bluish flame. The product is then fractions 
condensed in order to obtain light oils. <b) An un< 
structed coil of pipe, 100 ft. long and ljm. diam., is us. 
and oil at a pressure of 60 lb. per sq. in. is injocted into 1 
coil under a steam pressure of 100 lb. per sq- in. A. T. 

Olefines and their oxidation jiroducts [from mineral ml 
Process of manaWfarisg. t. -C Orwnstr! 
Webster Groves, Mo. U.b. Pat. 1,110,925, Sept. 
1914 ; date of appl., June I** 12 - 
Mineral oU mixed with steam is passed repeatedly throi 
along coil of pipe at cherry-red heat, the olefines fori 
are oxidised and the product separated by fraote 
distillation.—A. T. L. 
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Os.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Wood distillation works , Forest 6f Dean. Reprinted from 
[Cd. 7488]. Prioe 3d. 

These works have been erected with the object of 
utilising the considerable quantities of almost unmarket¬ 
able cord-wood and small branch-wood which are left 
over when the broadleaved trees in Dean Forest and the 
adjoining woodlands are felled. The works were opened 
in October, 1913. 

The total capital coBt was approximately as follows :— 
Buildings, £8000; machinery, £6500; fittings, architect’s 
commission, fencing, etc., £1000: total, £15,500. 

The process of F. H. Meyer, of Hannover-Hainholz, 
was adopted, and the machinery was designed and 
supplied by his firm, the engine, boiler, and principal 
non-patented apparatus being of English manufacture. 
The buildings wore erected from Meyer’s planB. The 
works are designed to produce charcoal, wood tar. 
wood alcohol, and grey aoetato of lime. It is not intended 
at present to manufacture acetone, but the works have 
been designed for installing the additional machinery 
necessary for that purpose, if roquired. 

The contractor estimated that the following products 
would bo obtained from the plant by carbonising 420,000 
cubic feet of wood per annum :—Grey acetate of lime, 
384 tons ; tar, 270 tons ; charcoal, 1380 tons ; wood spirit, 
90 tons (equal to 23,400 gallons of 8-61 lb. each). As 
production commenced only a few months ago, it is not 
possible to compare fully the results and estimates, but 
the experience already gained loads to the conclusion that 
tho above output will scarcely be obtained. 

Most of the wood used is oak, which is brought in bv 
hauliers from the Crown forests, in the centre of which 
tho works are situated, and ib stored in largo Btacks, a 
stock of 1500 to 2000 qprds being kept at the works. 

The retort for the carbonisation of the wood is built of 
iron plate and is about. 56 feet in length and feet in 
diameter. It is fired from a fuinaco on the left side, and 
is set in flues which enable the wood to bo carbonised 
oflectually. Tho wood is paekod into cylindrical trucks, 
each holding about two cords, or 256 cubic feet, stacked, 
and five trucks form one charge for the retort. When 
ready tho iron door of the retort is lifted and the trucks 
of wood are drawn in by an electric motor. The door is 
then closed and the tem|>oratuio raised to between 330° 
and 350° C. Distillation usually commences in about two 
hours and continues for twenty to twenty-two hours. 

After the process is completed the door at the other 
end of the retort is raised, end tho trucks, which now 
contain charcoal, are quickly drawn by motor into an 
iron cooling-chamber similar in form to tho retort. The 
doors at each end of the cooling-chamber are made secure 
and the oxterior is cooled with water. From the cooler 
the trucks of charcoal aro removed, on the following day, 
to tho charcoal shed, where they aro omptied and the 
charcoal filled into bags ready for despatch. 

During the process of distillation about 70% of the 
weight of the wood is gasified ; tho gases pass out of 
the top of tho retort through two copper pipes into a tar 
separator, whore the tar is condensed and flows into a 
tank. Tho tar is then run into a monte jus and lifted by a 
compressor into the tar still, where it is freed from the 
acid, oils, and water. It is run direct from the still into 
casks, and is then ready for marketing. Tho gases and 
vapours, freed from tar, pass out at the top of the sejiarator, 
and on into a tubular condenser, where the naphtha and 
acid vapours are condensed and run into large storage 
vats. This pyroligneous liquor is loft in the vat throe or 
four days to free it from any tar in suspension, and is 
then roady for further treatment. Tho incondonsiblo gases 
pass from the tubular condenser into a washer, where 
any residual naphtha or acid is removed by water, and 
are then conveyed by a pipe to the furnace, where they 
are utilised in the process of carbonisation. 

The pyroligneous liquor, freed from tar, is pumped from 
the storage tanks to a vat in the aoid room and neutralised 
with lime, the liquor being stirred continuously by a 
mechanical stirrer until the mixing and neutralisation are 


complete. Thence it is pumped into settling tanks at the 
top of the building, then into sludge tanks on the first 
floor, where further impurities are removed, and thenoe 
into a storage tank in the acid room. 

It is now pumped into a small “ clear liquor " tank on 
tho top floor, and runs thenoe into the iron column of 
the continuous apparatus, where tho neutralised acid 
liquor is completely separated from tho naphtha. This 
apparatus consists of a wrought-iron base or still, con¬ 
taining a copper ooil, surmounted by a series of east-iron 
plates. The neutralised liquor is run off continuously 
from the still into a tank below, and while still hot is 
pumped into an evaporating pan. It is there boiled down 
to a strength of about 10° B. (sp.gr.1*075), and then run 
into tho pan of a rotary dryer. This is a largo wrought- 
iron drum, heated internally with live steam. The dnim 
revolves slowly in a shallow tank and picks up a coating of 
tho neutralised liquor. The liquor is dried, as the drum 
revolves, to a content of about 70% of grey acetate of 
lime, and then removed by a series of scrapers on the 
other side. Tho acetate, whioh is now in a pasty con¬ 
dition, is spread upon a concrete drying floor, under which 
pass the gases from the retort to the chimney stack, and, 
after being diied for several hours, is fillon into Backfc. 
The acetate now contains from 84 to 85% of truo acetate 
of lime. 

The naphtha which runs from tho top of the iron still 
and column, after being freed from tho acetate of lime 
liquor as previously described and also from some of tho 
heavy oils, is passed through a eopf>er wash-column, into 
which a weak solution of sulphuric acid trioklos, and is 
here further purified. Thence it gooB into a second 
column, where it is treated with a woak solution of caustic 
soda, and more oils aro separated out. After passing 
through a small condenser the purified mothyl alcohol is 
run into a storage tank below, and is ready for filling into 
drums for despatch. 

Power is provided by a 27 ft. by 7 ft. 6 ins. boiler, 
which supplies steam to the following machines :—a 35 
H.P. single-cylinder, non-condensing engine ; asteampump 
for the cooling water ; tho fan engino ; the conaonser 
ongino; tho evaporating pan; the rotary dryer; the 
continuous apparatus ; the tar still; tho tar oondenser; 
and the boiler-feed pump. 

Tho main engine drives a dynamo, which, in addition 
to lighting the works, provides power for the motors used 
in charging and discharging the retort and cooler, and 
for tho acid pump, the neutralised liquor pump, tho clear 
liquor pump, the evaporator pump, tho |jjme Btirrer, and 
the rotary dryer. 


Patents. 

Peat or the like ; Treatment of uwi-carbonised -. T. 

llighy, Dumfries, and Wotcarbonizing Ltd. London. 
Eng. Pat. 17,773, Aug. 2, 1913. 

Peat pulp resulting from the wet-carbonising process 
(see Eng. Pat. 17 610 of J911 and 25,146 of 1912 ; this J., 
1912, 1171 ; 1914, 346) is partially dehydrated by treat¬ 
ment in a vorv thin layer on ft continuous band or rotary 
filter, filtration being offectod either by a partial vacuum 
or by pressure produced by the gases from tho wotcarbon- 
ising process. The moisture is reduced from 94 to 75% by 
this treatment, and the product is further dehydrated 
in a band press or otheT suitable manner. (See Eng. Pats. 
4684 and 24,748 of 1911 ; this .J., 1912, 323; 1913, 77). 

—W. H. C. 


Wood; Destructive distillation of -. S. R. Seaman, 

Brooklyn, N.Y. U.S. Pat. 1,108,403, Aug. 25, 1914; 
date of appl., Doc. 27, 1913. 

Sawdust is carbonised in a closed retort, and the cooled 
tar-free gas obtained in the distillation is foroed through 
the fresh sawdust in a closed vessel to remove air from 
the charge before it enters the retort. The resulting 
mixture of air and gases is burned beneath the retort. 

—A. T. L. 
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Carbonaceous material; Process for treating -. C. W. 

Tozer, London. Eng. Pat. 7117, March 20, 1914. 
Coal or other carbonaceous material is heated in retorts 
at 300°—700° C. and under an absolute pressure of 4-9 
to 12*25 lb. per »q. in. (t'.f., a vacuum ol 20 to 5 in. of 
mercury). More efficient recovery of by*produota and the 
production of smokeless fuel, which is easily ignited, are 
the advantages claimed for this process.—T. F. B. 

[Wood] Distillation; Process of - . T. W. Pritchard, 

Wilmington, N.( I., and M. 0. Whitaker, New York. U.S. 
Pat. 1,110,820, Sept. 15, 1914; date of appl., Nov. 12, 

1912. 

Wood or other solid material is introduced into an 
externally-heated retort in containers which leave a free 
space between tlie charge and t he retort wal Is. The vapours 
from tho retort are drawn olT by an exhauster, cooled, and 
the uncondensod portion icheated by tho flue gases and 
circulated again through tho retort in order to equalise tho 
heating throughout the charge.—A. T. L. 


The ozonised air may he applied at a pressure of 20 to 30 lb. 
per sq. inch for 60 to 90 minutes. (See also Eng. Pat. 
4159 of 1913 ; this J., 1914, 412.)—T. F. B. 

Carbon; Manufacture of -. Soc. Anon, des Com¬ 

bustibles Industrie^, Ilaino-St.-Paul, Belgium. Eng. 
Pat. 0354, March 12, 1914. Under Int. Cony., July 24, 

1913. 

Hydrocarbons such as coal tar or tar oils, petroleum 
tar or tar oils, are freod from suspended mineral matter 
and then heated and siibjooted to a prolonged treatment 
with air or other oxidising gas supplied in the form of a 
number of fine jets : tho temperature should not be raised 
above 400°—500° C., and tho heating is stopped before 
carbonisation begins. The mass thus produced is extracted 
with benzene or petroleum and tho residue is carhoniscd 
by heating. The extract is distilled and tho residue is 
submitted, cither alone or mixed with other hydrocarbons 
to be carbonised, to the same treatment by oxygen and 
heat.—T. F. B. 


[H’ood] Distillation; Process of -. M. 0. Whitaker, 

New York. U.S. Pat. 1,110,850, Sept. 15, 1914; date 
of appl., Nov. 12, 1912. 

The vapours from the retort (see preceding abstract.) 
are drawn by a fan through a passage beneath the floor 
of the retort and delivered again to the space above the 
charge without condensation.—A. T. L. 

Lamps, Electric incandescent -. (1. M. J. Mackav, 

.Schenectady, N.Y., I7.S.A. Eng. Pat. 1252, Jan. 16, 

1914. Under Int. Conv., Sept. 8, 1913. 

To prevent beckoning of the bulb of metal [c.g., tungsten) 
filament lam [is, a small quantity of an oxide of phosphorus, 
preferably 1\0 6 , is placed in the lamp.—W. F. F. 


5(4)- Methyl-i( 5 )-arylaminomethyl iminazole* ; Preparation 

of -. o. Cerngross. Ger. Pat. 27(1,511, July 23, 

1913. 


The Schiffs bases obtained by condensing 5(4)-methyl- 
im inazy 1-4(5)-glvoxylie acid with a primary aromatic 
amine of the benzene series, are treated with an alkalino 
reducing agent; the products have the constitution :— 


CH S .(VNH\ 

(:-n/- h 

CHj.NlI.Ary], 


—T. F. B. 


Process for increasing the fungicidal and insecticidal 
properties of lh° nitrogenous bases from tar or tar oils. 
Ger. Pat. 276,685. See XIXb. 


Lamps ; Manufacture of electric filament -. A. 

von Welsbach, Vienna, Assignor to Welsbach Light Co., 
Gloucester Oity, N.J. U.S. Pat. 1,109,886, Sept. 8, 
1914 ; date of appl., Aug. 9, 1898. 

Successive coatings containing osmium, are applied to a 
wire, e.g., platinum, which is heated after the application of 
each coating. The core is finally volatilised by passing a 
gradually increasing current through the wire in an 
atmosphere which oxidises any carbon in the coating. 

• —W. F. F. 

Vacuum f in. electric lamp bulbs] ; Means for improving a 

-. M. von Recklinghausen, Surcsnes, France, 

Assignor to Cooper Hewitt Electric Co., Hoboken, 
N.J. U.S. Pat. 1,110,576, Sept. 15, 1914; date of 
appl., July 29, 1913. 

An arc is temporarily formed in the bulb between electrodes, 
ono of which is of boron. The residual gases are absorbed 
by the heated boron.—W. F. F. 

Electric filaments; Manufacture of - . ('. Auer von 

Welsbach, Vienna. U.S. Pats. 1,109,887 and 1,109,888, 
Sept. 8, 1914. Dates of appl., Aug. 24, 1899. 

See Eng. Pat. 13,116 of 1898 ; this J., 1899,571.—T. F. B. 


Ill,—TAR AND TAR PRODUCTS. 

Patents. 

Coal tar or its products ; Treatment of - for the remoml 

of the. juropertics therein tending to induce pitch cancer. 
H. W. Robinson, Sedgley, Stafford. Eng. Pat. 20,767, 
Sept. 15, 1913. 

The 44 auxotic ” properties can be removed from coal 
tar or its products by treatment with ozonised air; 
the process is not carried further than is neoessary for tho 
specific purpose, so that practically the normal dis¬ 
tillation products are obtained by the usual method. 


IV.—COLOURING MATTERS AND DYES. 

O.C'-Dj methylindigoiin ; p-Toluoylacetic acid, o-nitro-p- 

tolunylackic acid and -. J. C. Duff. Chem. Soc. 

Tran's., 1914, 105, 2182- 2180. 

The sodium salt, of ethyl-o-nitro-p-toluoylacetoaoctato 
was prepared from the corretq ending accto-p-toluididc, 
and by hydrolysis with ammonia and ammonium chloride 
gave cthyl-o-nitro-p-toluoylacetate. This mixed with 
twice its weight of concentrated sulphuric acid, heated to 
80° C. and poured on to ice. yielded o-nitro-p-toluoylacetic 
acid, which crystallises from benzene as colourless needles 
molting with decomposition at 110 r 0. Its solution in 
alcohol gave a deep red colour with ferric chloride solution, 
and when boiled with water evolved onrbon dioxide 
forming a yellow oil, proved to be o-nitro-p-tolyl-methyl 
ketone similar to o-nitro-acetophenone. On dissolving 
o-nitro-p-toluoylacetic acid in ten times its weight of 
10% sodium hydroxide solution, a 50% yield of an indigo- 
blue precipitate of 6.0'-dimethylindigotin was obtained. 

—G. H. F. 

o-Cf/anophenol; Nitro- and amino-derivatives of -. 

Cousin and Volmar. J, Pharm. Chim., 1014, 10. 
231—237. 

A mixture of equal weights of glacial acetic and nitric 
acids waB added to a cooled solution of o-cyanophenol 
(salicylic acid nitrile) in glacial acetic acid. On diluting 
with water at first nitro-3-o-cyanophonol and later nitro- 
5-o-cyanophenol separated. The former crystallised from 
alcohol in fine golden-yellow crystals, m. pt. 132°—133° C. 
Amino-3-o-cyanophenol melted at 145° C., rapidly turned 
grey on exposure to light, and gave a hydrochloride, 
rn.pt. 130° C. Amino-5-o-cyanophcnol, m. pt. 155°— 
160® 0. (Maquenne bloekjf gave a hydrochloride, m. pt. 
180° C. (Maqatone block) and also darkened on exposure 
to light. ThlWM dDni pound combined with amines and 
phonols to to red dyestuffs.— F. Shdn. 
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JUmarcke* on chlorophyll XXIV. Colouring matters of 
brown algas. R. Wiltot&tter and H. J. Page. Annalen, 
1914, 404, 237—271. 

‘Chlorophyll is present in brown algae aooomp&nied by 
throe yellow colouring matters, fuooxanthin, carotin and 
xanthophyll, the proportion of yellow colouring matters to 
•chlorophyll being much greater than in land plants. To 
extract the pigments the fresh algie are extracted with 40% 
acetone which removes much slimy mattor, then ground 
and extracted with 85% acetone. The first extracts are 
yellowish brown and contain chiefly fucoxanthin. The 
different colouring matters can be separated by taking 
advantage of their varying solubilities in dilute methyl 
aloohol and ether-petroleum spirit, but the process is long 
and tedious. The chlorophyll of brown algro consists 
almost entirely of chlorophyll a, not more than 5% of 
•chlorophyll b being present. Fresh Fucus virsoides 
contains about 0-05% chlorophyll «, 0 017% fucoxanthin, 
'0-009% carotin and 0 009% xanthophyll. Fucoxanthin, 
' 4 oHmO«* m - pt.159-5°—100-5° C., crystallises from methyl 
alcohol in monoclinic prisms containing 3 mols. CH s OH, 
or in hexagonal plates with 2 mols. H a O and from ethor- 
petroleum spirit in needles. With ethereal hydrogen 
chloride it gives a hydrochloride, m - P 1 * 

215° C., and with iodine in carbon bisulphide a tetraiodide, 
«C M H M O t ,l 4t in. pt. 134°—135° C.—T. C. 

Coal-tar dyes. Oh. of Comm. J., Oct., 1914. [T.R.] 
The value of the imports of coal-tar dyes to the United King¬ 
dom from Germany in 1913 was: alizarin and anthracene 
dyes, £271,119 ; aniline and naphthalene dyes, £1,382,478 ; 
synthetic indigo, £79,881 ; other kinds, £543; total, 
£1,730,821. Not only has the demand in this country to 
bo met hut also the important requirements of India, 
Japan, China, Turkey, Egypt, etc. India imported from 
'Germany in 1911-12 aniline dyes to the value of £339,248, 
alizarin dyes £140,279, and synthetic indigo £37,412. 
Japan in 1913 imported from Germany aniline dyes to the 
value of £372.022, alizarin dyes £26,494, and artificial 
indigo £301,052. China imported from Germany in 1911 
artificial indigo to the value of about £575,000. 

• Coal tar colours ; Development of domestic, -. Paper 

read before the New York Section of the American 
Chemical J ociety, October 9, 1914. By J. F. Stone. 
Oil, Paint, and Drug Rep., Oct. 12, 1914. [T.R.] 

If the United States were to be independent of Ger¬ 
many, the intermediate products must be made on a large 
scale. This would require a protective duty sufficient 
to allow the business to be develop'd. The present 
duty of 10% was insufficient, by reason of the convention 
which controlled the manufacture in Germany and 
immediately reduced the price by an equivalent amount. 
This had happened in the case of aniline ml, the manu¬ 
facture of which was begun about three years ago by the 
SchoolIkopf Anilin Works at Buffalo, and which furnished 
now about one-quarter of the consumption of the United 
States, taking oil and salts as one product. The unfair 
competition of Germany could be readily chocked if the 
Government would incorporate in their tariff what was 
known as the “ dumping ” clause which forbids the 
importation into and the selling in the United States 
of any products at a less price than they are sold in the 
country where they were produced. The Sohoellkopf 
factory produced aniline oil thirty years ago, but had to 
abandon it owing to being unable to obtain benzol. That 
was no longer a difficulty; moreover, by-product coke 
ovens could readily be established to increase the supply. 

There was also tho manufacture of explosives to increase 
the consumption of intermediate products. No Govern¬ 
ment could afford to bo dependent on a foreign supply 
of such bodies as trinitrotoluol and carbolic acid. In 
aolf-defence it must create some BOrt of tariff or subsidy 
to protect the industry. Dr. Hesse had stated that out of 
900 dyes, 76 were 'made in »the UnHpL States. Tho 
roal number was about 100, and wher^j^M^remembered 
that many of the 900 were dcfeomgra^&bsolete, the 
proportion was larger than appetMH|^Vthe surface. 
They could satisfy 90% of demands, 


referring to types not quantities, the remaining 10% 
being mainly alucarin and indigo. 

The amount of dyestuffs imported into the U.S.A. la 
1913 was :— 


Aniline dyes 

Indigo. 

Alizarlua.. 


17 , 000.000 

1 , 000,000 

1 , 600,000 


These were cost pricos, and whon the United States 
duty of 30% and tho expenses were added, it meant that 
Americans were paying about $12,000,000 for their 

3 lies, not including the home manufacture which 
t He $2,000,000 more. 

u The author then combated some statements of the 
“ Scientific American ” in regard to a protective tariff— 
and considered that a highor tariff would stimulate 
production and competition and that competition would 
always control the price. Indigo and alizarin were not 
made in America and there was no duty on them. Yet 
customers had to pay more for them, because their prices 
were controlled by a combination. 

Direct Cotton Black wub made in America and there 
was an import duty of 30% on it. In consequence the 
Europeans had boon compelled to reduce their selling 
prices in Amerioa to loss than they were charging thoir 
customers in Europo. 

Tho author also demanded a revision of the United States 
patent laws on the lines of the recent British amendments, 
in 1909 this was proposed, but Germany negotiated a 
treaty by which the German working clause was made 
inoperative on Amorican inventions. Whether this was 
beneficial was a question, but it certainly did not benefit 
the United Statos coal tar industry. 

From 1880 to 1883, when there was an import duty of 
35% ad val. and 50c. ]>er lb., specific, there wore ton dye 
factories in U.S.A. In 1883 the specific duty of 50c. 
was abolished, and within one year five of these factories 
succumbed, and now only four were loft, and those had 
had a great strugglo to maintain thoniBolves. 

The change in tho patent Iuwb was of less importance 
in the case of colours than in other lines, as there were quite 
enough dyes on which tho patents had expired to con¬ 
stitute a large industry. 

America could manufacture dyes if it were mode 
commercially possible, but whonover conditions became 
normal, without protection, they would have to give up 
tho manufacture of intermediate products because they 
could got them cheaper in Europe than they could make 
them 


Patents. 

Azo dyestuffs ; Manufacture of substantive -, which are 

rendered faster by after-treatment with formaldehyde. 
Kalle und Co. A.-G. Ger. Pat. 276,546, Nov. 20, 1912. 
A MONONiTROBENZOYLUiAMiNK is diazotised and oombinod 
with 2.5.7-aminonaphtholsulphonic acid or an N-derivativo 
thereof, the nitro-group is reduced, and the dyestuffs thus 
produced arc diazotised and combined with one or more 
mols. of resorcinol or ra-arainophenol or thoir homologues 
or derivatives.—T. F. B. 


Producing colouring matter for jxiper-making and similar 
manufactures. U.S. Pat. 1,110,775. See V. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Paper ; Tests for determining quality of -. K. B. Lamb. 

Chom. Nows, 1914, 110, 180—181. 

. The various tests applicable to papers are classified.—J.F.B, 

’ The dyeing of army cloths. Chem. Trade J., Oct. 17, 1914. 
[T.R.1 

The Association of Chambers of Commerce have received 
a communication from the War Office as to the standard 
exacted by tho Department in respect of the dyeing of 
Array cloth. This states that “ owing to the probablo 
oxhaustion of the stock of dyeing stuffs which have hitherto 
been obtained from abroad, it has for Bom© time past been 
decided to allow other coal-tar and vegetable dyestuffs 
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in the production ol drab mixture materials, provided that 
the dye is the fastest that can be obtained, and approxi¬ 
mates closely in oolour to the standard pattern." 

Patents. 

Fibres, gums and juices from fibrous plants; Apparatus 

for obtaining -. F. V. Raymond, Invercargill, W. 0. 

Beere, Wellington, and J. E. Hough, Foxton, New 
Zealand. U.S. Pat, 1,107,840, Aug. 18, 1914; date of 
appl., Sept, 11, 1912. 

The apparatus consists of a plain drum with a series of 
rollers pressing against its periphery. The fibre passes 
between the drum and the rollers, the pressure being 
increased at each successive roller. Conduits are pro¬ 
vided for conducting away expressed juices, also water 
sprays and scrapers for cleaning the rollers.—J. B. 


Porous fabrics ; Treating textile and other -. F. J. 

Staunton, Milwaukee, Wis. U.S. Pat. 1,108,408, 
Aug. 25, 1914; date of appl., July 30, 1913. 

A liquid composod of a base pigment, a binding medium 
for the pigment, and a thinning material in amount not 
less than 32% of the whole is applied to the material, 
whereby its porous nature is preserved. —-J. p. 

Drying apparatus [for textiles]. E. Feuillctte, Assignor to 
Hoc. Ktablissements E. Feuillctte, Iloulogne-sur-Soine, 
France. U.8. Pat. 1,108,505, Aug. 25, 1914; date of 
appl., Jan. 6, 1914. 

An installation for drying flax, hemp, or other textile 
materials by circulating hot gases over them, comprises a 
fixod drum for the introduction of hot gases, and a series 
of horizontal drying chambers carried on rails on traversing 
trucks bo that they can be brought into posit ion and con¬ 
nected with tho fixed drum. The chambers have inelinod 

3 rt,s for the material arranged so as to form parallel 
ating passages for the goNes which are thus caused to 
mix and render the drying uniform. The roof of each 
chamber is formed by a pair of plates hinged on a trans¬ 
verse rod.—A. T. L. 

Fibrous substances of all kinds ; Process for impregnating 

-. Anhydat Ledor-Werke A.-G. Ger. Pat. 

276,619, Juno 24, 1913. Addition to Ger. Vat. 273,652 
(see this J., 1914, 759). 

The material is immersed in a solution of asphaltum or 
similar material, and then in a molten substanco soluble 
in the solvent first used ; a substance insoluble in this 
solvent may be applied before the final treatment, if 
necessary. Example : Tho material iB treated with a 
solution of petroleum tar in benzene, and then immersed 
for 24 hours in a mixture of 90—95 parts of petroleum tar 
and 10—5 parts of boiled linseed oil, heated to 85°—110° C. 

-T. F. B. 


Bamboo and the like ; Process for the production of paper 

pulp or cellulose from -. J. L. Jardine, Penicuik, and 

T. A. Nelson, Edinburgh. Eng. Pat. 18,371, Aug. 13, 
1913. 

Bamboo, previously crushed, is digested with a solution 
of magnesium or Bodium bisulphite which may initially 
contain an excess of SO,. During the heating up of the 
charge the SO, not absorbed by tho material is allowed 
to escape freely and during the whole course of the digestion 
tho accumulation of liberated SO, in the digester is pre¬ 
vented by a suitable continuous or intermittent discharge 
of the gases. The pressure in the digester must correspond 
only with the pressure of steam at the temperature 
employed. A suitable liquor, made from a magnesium 
base, may contain initially 3-25% of total SO„ of whioh 
1*46% is combined. The full pressure of 75 lb. per sq. in. 
is attained in 4—5 hours ana digestion is oontinaed for 
lft—12 hours with live steam until the total SO, is rednoed 
to about 1%.—-J. F. B. 


Pulping engines and the like. R. J. Marx, London. Eng. 

Pat. 5018, Feb. 26, 1914. 

In a pulping or kneading engine into whioh water and 
steam are passed simultaneously with the waste paper or 
other material to be pulped, both the revolving members 
on the shaft and the stationary members, whioh may be 
cast on the shell, are provided with detachable and ex¬ 
changeable end-pieoes made of wear-resisting material,, 
such as tempered steel, bo that tho predetermined 
clearances between the members may be maintained with¬ 
out change.—J. F. B. 

Sulphite fibre ; Reclaiming waste products [<SO,] in the 

manufacture of - . H. K. Moore and It. B. Wolf, 

Berlin, N.H. U.S. Pat. 1,110,454, Sept. 15, 1914; 
date of appl., Dec. 30, 1913. 

In connection with a Bulphito pulp digester a blow-pit 
is provided having a vomit stack with a removable cap 
and connected with a surface condenser. The blow-pit 
is fillod with Bteam to expel the air and then connected 
with an air-pump; the contents of tho digester are dis¬ 
charged into the pit, the vapours rising from which are 
condensed and the Hulphur dioxido soparatod and re¬ 
covered.—J. F. B. 

Colouring matter for paper-making and similar manufac¬ 
tures ; Process of jrrodneing - . J. Hahn, Buffalo,. 

N.Y. U.S. Pat. 1,110,775, Sept. 15, 1914; date of 
appl., Oct. 8, 1913. 

A tioment is thoroughly mixed with rosin size and water 
and the mixture precipitated by a suitable suit; the super¬ 
natant liquid is separated and tho proeipitato washod 
with water, drained and (lriod.—J. F. B. 

Wool-scouring and amilogous liquors; Recovery of ingre¬ 
dients from -. W. G. Abbott, jun., Wilton, N.H. 

U.S. Pat. 1,110,277, Sept. 8, 1914; date of appl., 
Jan. 2, 1913. 

The liquor is heated to about 165° 0. under pressure until 
the fatty matters are separated, the light grease collecting 
at the top as the liquor cools and the heavy grease Bottling, 
to the bottom.—J. F. B. 


VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Patents. 

Woollen goods; Treatment of - [to render them less liable 

to absorb moisturc\. A. E. Garrett, St. Albans, Herts. 
Eng. Pats. 29,512, Hoc. 22,1913, and 2394, Jan. 29,1914. 
Woollen goods that have been rendered unshrinkable 
by chlorination, etc., absorb moisture much more readily 
than the untreated stuff. This defect is remedied by 
treatment, in a weak soap bath containing from 4 to 15 c.c. 
of ammonia (sp. gr. 0-880) per litre at not above 50° C., 
1 litre of liquor being allowed for each 80 grms. of fabric. 
The goods are afterwards rinsed thoroughly, bleaohed 
with peroxide if necessary, and finished.—J. B. 

Dyeing and sizing warps and apparatus therefor. J. 

Pyrah, Bradford. Eng. Pat. 24,851, Oct. 31, 1913. 
The warp is dyed, squoozed, and after a short passage 
through the air and whilst still warm, is passed directly 
into the sizing bath and thence to the drying machine. 
Continuous dyeing and sizing machinos are us«l with the 
necessary distance between them for the air passage, and 
the warp is taken from baok beams and finally wound on 
to loom beams.—J. B. i 

Dyeing apparatus. A. J. and J. A. Rau, Clifton, N.J. 
U.S. Pat. 1,108,233, Aug. 25, 1914; date of appl., 
March 4, 1914. 

The web of material passes under a perforated drum as it 
travels through the dye-vat. Moans are provided foi 
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removing tiquor from the inside of the drum to the body 
of the vat so that there is an exoess hydrostatic pressure 
on the outer side of the drum.—J. B. 

Fabrics ; Apparatus for treating -. C. Buhl, Assignor 

to D. MoCausland, Paterson, N.J. U.S. Pat. 1,109,819, 
Sept. 8, 1914 ; date of appl., Feb. 25, 1914. 

A hollow perforated drum revolves on a horizontal axis 
in a tank containing the liquid with which the fabric is 
to be treated. The fabric is guided through the liquid in 
contact with the walls of the drum. Means are provided 
for producing a difference in pressure between the interior 
and exterior of the drum and for closing communication 
through the perforated portion which is not covered by the 
fabric under treatment.—J. F. B. 

Dyeing textile materials: Apparatus for -. W. R. 

Smith, Assignor to Buffalo Leather Co., Buffalo, N.Y. 
U.S. Pat. 1,111,104, Sept. 22, 1914. Date of appl,, 
March 1, 1913. 

See Eng. Pat. 294 of 1913 ; this J., 1913, 800.—T. F. B. 


VII.—ACIDS ; ALKALIS ; SALTS ; NON- 
METALLIC ELEMENTS. 

Potash from felspar and other sources ; The jmjuiration of 

-. Chem. News, 1914,110, 175. 

In view of the stoppage of supplies of potassium salts 
from Germany, attention is directed to a process develojwd 
by Ward and Wynants (Eng. Pat. 3185, Doe. 30, 1857) 
for the extraction of potassium wilts from felspar, which 
at tho time was found to give thoroughly satisfactory 
results. Felspar ground to the fineness of Portland 
cement was mixed with powdored fluorspar or other 
fluoride, the fluorine being calculated equivalent to tho 
alkali in the rock. A mixture of chalk and lime was then 
mixed with tho materials so that the projHirtion of Ca 
was double that of tho iSi() 2 and one and a half times that 
of the Al. On the largo scale it was found preferable to 
employ about 10% excess of lime. The mixturo was 
made into cakes and heated to a yellowish-rod for a few 
hours. The porous frit obtained was lixiviated with 
boiling water which extracted 90% of the potash originally 
resent in tho rock in the form of hydroxide and ear- 
onate. Tho residue might be worked up into hydraulic 
cement by removing the fluorine. Another possible 
source of jxitash is the spent wash from tho fermontation 
of molasses from the beet sugar industry. Tho wash, 
neutralised by chalk, is decanted, evaporated and calcined. 
The crude ash, if calcination has boon carefully performed, 
contains about 50% of potassium salts. Lastly the 
revival of tho kolp industry appears by no means im¬ 
practicable as a source of potash, with tho additional 
advantage of yielding iodine.—J. F. B. 

(a) Magnesium carbonate, carbonic acid, and i cater ; and 
(b) calcium carbonate, magnesium carbonate , carbonic acid, 

arid water ; The systems -. J. W. Leathor, and J. N. 

Sen. Mom. Dept.'Agric., India, Chem. 8er., 1914, 8, 
205—234. (See also Mem. Dept. Agrio., India, Chem. 
Ser., 1909,1, No. 7). 

From a study of the system HjtbMgCO^OO,, at 20°, 25°, 
30°, 34°, and 39° C., it is found that the concentration 
of bicarbonate for any specified partial pressure of CO, 
is from 5 to 15 times greater than in a similar system con¬ 
taining Ca instead of Mg ; that the solution contains only a 
small excess of H,CO, beyond the unimolecular ratio 
MgCO, : H,CO„ and that the solution of MgHCO, is more 
stable than that of CaHCO,. From a study of the 
B/stem H,0,CaCO*,MgCO,, CO, between 23° and 30° C., 
it is found that CaCO, is not dissolved by CO, and 
water in presence of MgCO, that while dolomite is thus 
dissolved it is protected partially by CaCO, and completely 
by MgOO„ that a small quantity of MgCO, is preoipitated 


by CaCO, from the dolomite solution, and that the treat¬ 
ment of soil with MgCO, may oause a precipitation of 
CaCO,, and render it infertile!—0. E. M. 

Potassium nitrate, sodium chloride, water ; The system -- 

J. W. I/eather and J. N. Mukerji. Mem. Dept. Agrio. 

India, Chem. Ser., 1914, 8, 177—204. 

The results of tho study of several systems between the 
temperatures 20°—91° C. arc reproduced in copious tables* 
In general, in the case of the systems NaCl,KCl,H,0 ; 
KC1,KN0„H,(); and NaNO„toaCl,H a O, cithor salt 
decreases the solubility of tho other : in the system 
KNO 3 ,NaN0 a ,H a O, either salt increases the solubility of 
the other : in the system KN0„NaCl,H,0, up to a limit of 
concentration, either salt increases tho solubility of the 
other, except that near 40°tVt.he solubility of ICNO, is 
unaffected by the addition of NaCl. The conditions under 
which the various solid phases can occur are described m 
detail.—O. E. M. 


i Iodine and bromine in haloid salts ; Determination of ——- 
by means of telluric acid. H. I. Colo. Araer. J. Bci., 
1914, 88, 205—272. 

The method previously described for bromino (this J., 
1911, 352) has been modified to include the determination 
of iodine by dividing th<* distillation into two stages, in the 
first of which very dilute sulphuric acid is used. The 
graduated, tubular distillation flask is provided with an 
adjustable electric heating collar, and a steam flask 
is inserted between the distillation flask and the carbon 
dioxide generator. The salt is introduced, together 
with 50 c.c. of water, into tho tubular flask, ana this 
is connected with a reooivor (immersed in ice-water) 
charged with 200 c.'o. of a 1*5% solution of potassium 
iodide ; 1 grin, of telluric acid, dissolved in 15 c.c. of 
sulphuric acid, sp. gr. 1*015, is added, tho volume made up* 
to 100 c.c. with water, and carbon dioxide and steam are 
passed very slowly through the mixture, which is not 
allowed to concentrate below 100 c.c., until all traces of 
free iodine have been expelled; the mixturo is then 
evaporated, with only sufficient steam to prevent the 
return of any colour, to 04—07 c.c.. and, after necessary 
cooling, the filtrated iodine in the receiver and trap is 
titrated with thiosulphate. The receiver is again charged 
with 200 c.c. of potassium iodido solution, 10 c.o. of 
sulphuric acid (1:1) arc introduced into the flask, carbon 
dioxide is passed very slowly through the apparatus, and 
as soon as the? boiling mixture becomes discoloured, steam 
is passed in at a rate just sufficient to com]>ensate for the 
vapour carried over, until all the colour is removed. 
Tho concentration is slowly continued, with the help of 
steam, to a volume of 30 c.c., tho remaining solution 
rapidly boiled down to 24 c.c., and the free iodino titrated 
as before, its amount being taken as a moasure of the 
bromino expelled. The method allows the determination 
of iodine or bromino up to 0*3 grm. when associated in 
haloid salts with amounts of chlorine up to 0*25 grm., the 
entire operation occupying not more than two and a half 
hours.—F. Sodn. 


Iron-cyanogen compounds ; Blue, -. H. E. Williams. 

J. Chem., Met. and Min. Soc., S. Africa, 1914,15,1—5. 
Blue compounds prepared by the interaction of alkali 
ferrocyanide and ferric salts in most casos contained alkali 
metal in a definite ratio to tho ferrocyauogen. Those 
prepared from ammonium and potassium ferrocyanides 
were very similar in composition and appearance, but 
sodium ferrocyanide gave products containing a lower 
proportion of alkali metal, with sometimes a large pro¬ 
portion of combined water, and the air-dried compounds 
wore relatively low in density, light in oolour. and almost 
devoid of bronze lustre. Fe, > "(NH,) J [Fe(CN) f ]27H l <> 
was obtained as a fine green powder by adding an ammonia- 
cal solution of ferric tartrate, containing ammonium 
tartrate, to a large exoess of ammonium ferrooyanide 
solution, and gradually introducing hydroohlorio 
acid so as to liberate the organic acid only; further 
addition of mineral acid gave a blue compound 

c 2 





Cu Vtt-ACn» j ALKALIS; SALTS; NON-METALLK* ELEMENTS. [Oct 81,1914. 


1008 


Fe i ' / '(NH 1 ) lt [Fe(CN)J # ,52H l O. With potassium salts, a 
green compound was similarly formed, but this changed 
on washing to the dull blue, Fe 1 *"'K u< [Fe(CN) t T.„46H t O 
and, on further addition of acid, to Fe 8 '"K 12 [Fo(CN) 8 ] 9 
corresponding to the ammonium corapouud above. 
A dilute solution of ammonium ferrocyanide reacted 
with an excess of dilute ferric chloride to give 
Fe 7 ,/ '(NH 4 ) s [Fe(CN) 8 l i ,50H 8 0 > and the same compound 
was obtainod by adding ammonium ferrocyanide to a 
boiling excess of ferric chloride, but when, in the latter 
case, tho ferric solution contained excess of potassium 
chloride, or when ferric chloride solution was added, in slight 
excess, to a solution of potassium ferrocyanide containing 
ammonium chloride, Fo 7 '"(NH 4 ) 2 K[Fe((jN) 6 ] 6 ,50H a O was 
precipitated. The sodium salt Fe 7 // 'Na 3 [Fe(CN) tt ] 0 ,50H 2 O 
was prepared by oxidising white ferrous sodium ferro¬ 
cyanide with an excess of ferric chloride or (with 24H t O) 
by treating a boiling solution of ferrous sodium ferrocyanide 
with excess of ferric chloride. Fe, l "'K > [Fe(CN)J n ,100H 2 O 
was precipitated by adding a ferric salt in slight excess, to 
potassium ferrocyanide solution, or a large excess of the 
iron salt to ferrocyanide solution containing an equivalent 
quantity of potassium chloride, and the same salt, with 
81H a O, was prepared by agitating freshly prepared ferrous 
potassium ferrocyanide with excess of ferric chloride 
Bolutidk; the sodium salt, Fe n Na t [Ke(CN) 0 ] 9 ,90Il 2 (), 
was obtained by oxidising ferrous sodium ferro¬ 
cyanide with dilute chromic acid iri the cold. 
Fe 9 '"K| Fe(ON) 6 ] 7 ,78HjO was prepared by adding potassium 
ferrocyanide to a boiling excess of ferric chloride, and with 
sodium ferrocyanide a precipitate of composition 
Fo n / "Na[Fe((. , N) o J lo ,100H 2 () was obtained, the same 
compound being formed by precipitating sodium ferro¬ 
cyanide solution with an excess of ferric chloride; a 
dilute solution of sodium ferrocyanide containing twice 
the equivalent quantity of ammonium chloride, when pre¬ 
cipitated in the cold with a large excess of ferric chloride, 
gavo Fe # j' ,/ (NH 4 ) 9 Nn[Fe(CN) J l9 ,14011 2 0. Freshly precipi¬ 
tated and washed copper ferrocyanide cm boiling 
for somo hours with exoess of ferric chloride, yielded 
Fo f " / Cu* [Fe(CN„)| 8 ,28H,0, as a rather light blue powder. 
All the above are regarded as molecular compounds of 
ferric ferrocyanide and tho double salt Fo./"M 8 '| Fc(0N),i] a ; 
and tho blue and green ferrosoferric ferrocyunides pre¬ 
viously described (this J., 1913, 280), as molecular com¬ 
pounds of the same double salt with Fe"M./Fe(CN) fl or 
with ferrous ferrocyanide. Fc a '"'Fc 2 "K fl [Fe(CN) fl ] 4 was 
prepared as a dull blue precipitate by adding ferric chloride 
solution to a large excess of potassium ferrocyanide and 
boiling tho mixture for some time.—F. Sodn. 

Lead; The arsenate* of -. H. V. Tartar and E. 11. 

Robinson. J. Amur. Chcm. Soc., 1014, 36, 1843—1863. 
Pure PhHAs0 4 was prepared, as a white amorphous 
powder, by treating lead nitrate solution with disodium 
arsenate, washing the precipitate, dissolving in the mini¬ 
mum quantity of nitric acid, slowly adding dilute ammonia, 
with constant Btirring, until about three-fourths of the 
acid were neutralised, allowing to stand overnight, filter¬ 
ing, washing the precipitate with water slightly acidified 
with nitric acid, and then with boiled water until free 
from nitrates, and drying at 110°0. When fused at a 
dull rod heat, it gave the pvroarsonato, and, by heating 
with ammonia, a basic salt, 21Pb 3 (AsO 4 ) 2 ,2Pb(OH)j,10H 2 (). 
The precipitates formed by troating load acetate 
or nitrate with disodium arsenate were, in oach 
case, mixtures of the acid and basic Balt, both of which 
are insoluble in water. The Bp. gr. of PbHAs() 4 at 
20 J /4°C. was 5*786, and that of the basic Balt, 7*105. 
The acid arsenate is determined in commercial arsenate 
of lead by digesting 3—10 grms. (dried at 100° 0.) for a 
few hours, at the ordinary temperature, with 200 c.c. 
of a 6% solution of ammonia (free from carbonate), 
filtering by moans of a Buchner funnel, prepared with a 
pad of two shoots of filter paper, with a layer of asbestos 
between (the upper paper being a hardened filter), washing 
with boiled water until the washings give no turbidity 
with lead nitrate, and determining arsenic in an aliquot 
part of the clear filtrate, after boiling off ammonia, by 
tho modified method of Gooch and Browning (Bull. 107 


(Revised), Bur, Cham., U.S. Dept. Agric.). The amount 
of arsenio in the total filtrate, calculated as As a O f and 
multiplied by the factor 7*6034, gives the weight of 
PbHAsOj present in the original mixture.— F. Sodn. 

Thorium ammonium oxalate. C. James, C. F, Whitte- 
raore, and H. C. Holden. J. Amer. Chem. Soo., 1914, 
36, 1853—1866. 

A study of tho solubility curves of thorium oxalate and 
ammonium oxalate, in the presence of each other, in 
water at 25° C., indicated tho existence of only two 
double salts, probably 2Th(C a 0 4 ) 3 ,(NH 4 )X , a 0 4 ,2H B 0 and 
2Th(C 2 0 4 ) B ,(NH 4 ) B C B 0 4 ,7H B 0 (compare Brauner, this J., 
1898, 372).—F. Sodn. 

Boron; Amorphous - and magnesium boride. R. C. 

Ray. Chem. Soc. Trans., 1914, 106, 2162—2168. 
The so-called amorphous boron prepared from boron 
trioxide and magnesium always contains a considerable 
quantity of oxygen and magnesia. It is probably a solid 
solution of a lower oxide of boron, possibly combined 
with the magnesia as borito, in elementary boron in the 
amorphous state. The magnesia may be romoved by 
fusion with boron trioxide, but. not by heating with 
acids. Tho only form of boron in an approximately 
pure state is the crystalline varioty, which is practically 
insoluble in nitric acid. It will not combine with mag¬ 
nesium directly, but amorphous boron treated with 
magnesium yiolds Mg 3 B 2 , which appears to be tho only 
hondc of magnesium formed at a red heat and under 
normal pressure. On heating this boride strongly mag¬ 
nesium is driven off, and the greater part of the boron 
separates in tho crystalline state.—G. F. M. 

Kbratitm. 

Rage 9G0; col. 2; line 5 from bottom, for “ W. H. C., ' 
read “ W. C. 11.” 

Patents. 

Sulphuric acid manufacture. U. Wedge, Ardmoro, Pa. 
U.S. Pat. 1,106,999, Aug. 11, 1914; date of appl., 
Oct. 2, 19J 2. Renewed June 25, 1914. 

Tue chambers arc operated so as to maintain in the exit 
gases a predetermined percentage of sulphur dioxide 
insuring the best recovery of nitre in the Gay Lussao 
towers.—F. Sodn. 

Boric, acid ; Process for the production of -. A. Burger, 

Now Brighton, N.Y. U.S. Pat. 1,108,129, Aug. 25,1914 ; 
date of appl., Jan. 22, 1914. 

A borate. e.g., natural calcium borato, is calcined and 
treated with carbon dioxide in the presence of water, 
the resulting acid borate decomposed, preferably 
with a mineral acid under pressure, and the boric acid 
separated.—F. Sodn. 

Ferrous liquors ; Process of utilising waste -. W. F 

Oestorle, jun., C. A. Beale, and J. McFotridgo, Vandor- 
grift, Pa., Assignors to American Shoot and Tin Plat© 
Co., Pittsburgh, Pa. U.S. Pat. 1,108,387, Aug. 25, 
1914; date of appl., Oct. 10, 1913. 

The liquor is neutralised ( e.g with ferric oxide) and then 
oxidised and used as a depolariser in the electrolytic 
cleaning of metals with acid solutions. Oxidation may 
be effected by “ fumacing,” the soluble salts boing 
extracted from the product by water.—F. Sodn. 

Saline solutions ; Method and means for electrolysing -. 

E. A. Allen, Rumford FallB, Me. U.S. Pat. 1,109,311, 
Sept. 1, 1914; date of appl., Jan. 1912. 

The electrolyte is confined botween horizontal diaphragms, 
of which the lower rests upon an unimmorsod carbon 
anode, whilst the upper is covered by a moroury cathode 
in contact with water. An oleotrio ourrent is passed from 
tho anode, through tho electrolyte and superposed mer¬ 
cury and water, to terminal electrodes above, so as to 
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liberate metal in contact with the under surface of the 
mercury and cause it to form a hydroxide with the water 
at the upper surface, setting free chlorine at a point out of 
contact-With the body of the electrolyte. Means are 
provided for circulating electrolyte between the diaphragms 
and for supplying water to the cathode space.— F. Sodn. 

Aluminium fluoride; Process of obtaining _. C. A 

Doremus, New York. U.S. Pat. 1,110,875, Sept, is! 
1914; date of appl., April 2,1914. 

Aluminium fluoride is obtained in the anhydrous form, or 
with variable amounts of water of crystallisation,'by 
heating, and preferably stirring, its solution in a closed 
vessel.— F. Sodn. 

Potassium salts; Preparation of magnesium oxide and 
hydrochloric acid from the waste lyes from the manufacture 

of -• & Dietz, tier. Pot. 275,617, duly 5, 1913. 

The waste lyes are evaporated to remove excess of potas- 
sium and sodium chlorides, and electrolysed, with or 
without the use of a diaphragm. Magnesium hydroxide is 
first formed at the cathode, but os the electrolysis proceeds 
it is converted into the oxychloride, which is romoved and 
floated to produco hydrochloric acid and magnesium 
oxide.—T. F. B. 

Nitrogen with hydrogen or with, oxygen; Catalytic com¬ 
bination of - . F. Hlovati. Git. Pat. 275,663. 

March 15, 1910. 

The catalyst consists of a mixture of a metal of the 
platinum group and a metal which is capable of combining 
with nitrogen, precipitated together on a porous carrier. 
For example, pumice is impregnated with a solution 
containing a titanium salt, and a platinum salt, and 
treated with a reducing agent.—T. F. B. 

Alkaline silicate; Process of producin'; a fcrraled and 

borated -. T. House, Stamford Hill, Assignor to 

Bossier Wacohter und Co., Ltd., London. U.S. Pat. 
1,109,704, Sept. 8, 1914. Date of appl.. Fob. 9, 1911. 
See Eng. Pat. 21,563 of 1910 ; this J., 1911, 956.—'!’. F. B. 


Hydrogen peroxide ; Stable - and. method of making the 

same. A. Schadhauf, Frankfort, Germany, Assignor to 
Boessler and Hasslaeher Chemical Co., New York 
U.8. Pat. 1,109,791, Sept. 8, 1914. Date of appl., 
June 20, 1912. 

See Ger. Pat. 263,650 of 1912 ; this J., 1913,1010.—T. F. B. 

Nitrates and nitrites ; Process of obtaining - from nitrate. 

nitrite mixtures. E. Collett, Assignor to Norsk Hydro- 
ElektriRk Kvaelstofakticsclskab, Christiania. U.S. Pat. 
1,110,481, Sept. 15, 1914. Date of appl.. Fob. 9, 1911. 

See Fr. Pat. 425,997 of 1911; this J., 1911,1014.—T. F. B. 

Process of making carbon monoxide, hydrogen, and nitrogen 
U.S. Pats. 1,107,581 and 1,107,582. See Ha. 


Manufacture o' carbon. Eng. Pat. 6364. Sec Til. 


[Medicinal] Table salt. Eng. Pat. 22,322. See XX. 


VHL—GLASS; CERAMICS. 


fireclay collapsing at about eons No. $0 or 31, at a 
lower temperature.—A. T. Li 

Patents. 

Porcelain kiln. H. C. Kapelle, Soheneotady, N.Y. U.S. 

Pat. 1,108,585, Aug. 26, 1914 ; date of appl., Jan. 2,1914. 
The kiln comprises an outer wall and a central masonry 
mass, about which alternating direot and indireot firing 
holes (with intervening equalising flues) are radially 
disposed. The direot firing holes extend to the oentre of 
the kiln oyer the masonry mass, and tho indireot firing 
holes terminate short of the oentre. A baking chamber, 
situated above the firing holes, oommunioates with these 
by openings in the chamber bottom, and the inner ends 
of those flues which extend to the oentre of the kiln join 
beneath the central»opening.—F. Soon. 

Ceramic material. A. Malinovsky, Assignor to H. H. 
Randolph, Chicago. U.S. Pat. 1,110,449, Sept. 15, 
1914. Date of appl., March 13, 1912. 

See Fr. Pat, 456,837 of 1913; this J., 1913, 1069.—T. F. B. 


IX.—BUILDING MATERIALS. 

Paint protection of Portland-cement surfaces. Gardner. 
See XIII. 

Patents. 

Cement kilns and the like [; Hotary -]. W. J. Mellersh- 

Jackson, London. From T. J. Fleming, Lis Angelos. 
Cal., U.S.A. Eng. Pat. 19,877, Sept. 2, 1913. 

A drauoht through the kiln is produced by means of a 
fan which also forces the wasto gases through a primary* 
dust house (preferably with metal walls), having baffles 
and grills for separating the heavier dust partioles, into a 
secondary dust house fitted with a series of baffles ensuring 
a tortuous passage and a second Berios arranged to intoroc^ 
water sprayed from above. Tho fan is driven by a motor 
provided with a controlling rheostat for regulating the 
draught conditions. The discharge of dust has been 
reduced by one such installation from 22 tons to 200 lb. 
jut diem. —F. Sol) N. 

Cement; Water-repellent - and process of making same, 

C. Ellis, Montclair, N.J. U.S. Pat. 1,109,120, Sept. I, 
1914 ; date of appl., Feb. 20, 1912. 

Cement iR mixed with an emulsion containing mineral 
oil, soap solution, and an insoluble soap.—A. T. L. 

Concrete composition; Waterproof - . H. M. Olson, 

Beaumont, Cal. U.S. Pat. 1,109,540, Sept. 1, 1914; 
date of appl., Aug. 20, 1912. 

A MIXTURE of lime, 10 lb., erode oil, 1 gall., and water. 

—A. T. L. 


Mortar made, of lime and sand; Method of dressing -. 

C. Siedentopf, Magdeburg, Germany. U.S. Pat. 

1,108,406, Aug. 25, 1914; d*te of appl., Nov. 24,1918. 
Mortar from a previous " dressing," whilst still hot, is 
incorporated with a fresh mixture of lime and sand, lot 
the purpose of substituting the heat of the already dressed 
mortar for tho heat from slaking. —F. Sodn. 


Fireclay in coal-mines. J. W. Mellor. Times Eng. Sunni 
Sept. 26, 1914, 114. * 

A small number of samples of clay from North Stafford- 
shire coal-mines have been tested with satisfactory results 
and the author suggests that a valuable source of fireeiay 
is being overlooked. One sample collapsed only at the 
same temperature as Scger cone No. 33, a good British 


Mortar; Process for preparing dry - from time and 

sand. Mortelwerk Jolit G. m. b. H. Ger. Pat. 275,607, 
Oct. 23, 1912. 

Quicklime is mixed with sand and oalcium oarbonate 
and heated in presenoe of water at 80°—100° C. hb^ne- 
sium, calcium, aluminium, ammonium, or ferric 
may also be added to the mixture.—T. F. B. 
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X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron-ore deposits of Eastern and Western France. P. Nicou. 

Iron and Steel Inst., 1914. [Advance proof.] 

A statistical and geologioal description, with two maps 
of the groat French ore-holds is given. Tho western field, 
whioh is tho more favourably situated geographically for 
the supply of ore to Great Britain, includes Normandy, 
producing hiematite with a maximum of 55% Fe, and 
carbonate oros containing, after oalcination, up to 50%, 
and Anjou and Brittany, producing oolitic iron ore, 
hematite, and magnetite, with about 55% Fo and 13—20% 
Si(),. The eastern field, French Lorraine, yields a 
hydrated oolitio htematite containing from-33 to 40% Fo, 
and phosphorus in such ratio that iron containing P 1-7 
to 1'9% can bo produced with regularity.—0. E. M. 

Blast-furnace stoves ; A new process for heating -. A. 

Spannagel. Iron and Stoel Inst., 1914. [Advance 
proof.] 

The process consists essentially in forcing the healing 
gases through the stoves at a high velocity, experiments 
having shown that whilst at first the temperature of the 
exit gases rises when the velocity is increased, the reverse 
is the case after a critical point is passed. In the first 
tests rough-cleaned gas (containing about 0-5 grm. of 
dust per cubic metre), at a pressure of 4 ins. water-gauge 
was forced through tho stove by tho aid of air under a 
pressure of 12 ins. For a blast temperature of 800 (the 
heating period was reduced from 4J—5 to about 1 ] honrs 
and the maximum tomporaturo of waste gases from 700° 
to 350° (', as compared with former conditions. By 
using highly-cleaned gas it was possible to reduce the 
cross-section of the heating passages. In an installation 
at Neunkirchen tho Btovos are fitted with octagonal 
bricks having passages of 75 mm. diam, and so disposed 
•as to leave an additional passage, 50 mm. sq., in the 
centre of^ oach group of 4 bricks. Lateral ojieniugB aro 
also provided at one end of the bricks to allow tho gases 
to paas even if the vortical path is blocked. Using air at a 
pressure of 16 ins. water-gauge to force tho gases through 
the stovos, the waste gases were 90“—116” C. at the end 
of tho heating period of 1] hours, as compared with 410’— 
440° C. under the old system. At Nounkirchen fi blast-fur¬ 
naces will bo worked with 15 stoves, of which not more 
than 12 will be running continuously. The method can 
also be applied to boiler firing.—A. H. 

Electrolytic iron, its manufacture, properties, and uses. 
L. Guillct. Iron and Stool Inst,, 1914. [Advance 
proof.] 

In the manufacture of electrolytic iron takon on a com¬ 
mercial scale in Franoe, a revolving cathode is used, 
with a solution of iron salts kept neutral by circulation 
ovor the surface of tho iron. A depolarisor, such as 
iron oxide, is added periodically to tho bath, to eliminate, 
at least-in part, the hydrogen deposited at the cathode. 
It is possible to work with a current density up to 1000 
anfpAres per sq. metre, with a yield of 2 tons of metal 
per .kilowatt-year, including the current for accessory 
servtoes, especially for tho rotation of the cathode. Using 
pig iron containing C 2-35, Si 1-31, S 0 07 and P 1-07%, 
oleotrolytio iron containing C 0-004, Si 0-007, S 0-006, 
and P 0-008%, after removal of the gases by annealing 
has been obtained, and iron of similar quality can be 
obtained from any grado of pig iron. For the properties of 
the electrolytio iron, see this J„ 1913, 290, Tubes of 100— 
200 mm. diam., 0-1—6 mm. thick and 4 m. long are made 
regularly at the rato of 100 tubes per day. A tube of 100 
mm. diam. and 0-75 mm. thiok, when subjected to a 
pressure of 1200 lb. per sq. in., was deformed permanently 
and uniformly as if squeezed in a press. Another speoimen 
after being heated at 120° C. in a boiler for 24 months with¬ 
stood a pressure of 1200 lb. per sq. in. without any trace of 
fracture. Good results have also been obtained with 
sheets m laboratory trials. The metal oan be easily 
worked and is specially suitable for the construction of I 


electrical machinery. In consequence of the mapnetio 
properties of the electrolytio iron and its regularity of 
thiolmess and compressive strength, its use permits of a 
saving in weight of material of 33—40% in transformers 
and 16% in direct current machines, whilst the capacity 
of alternating motors, running at the same temperature 
and oooupying the same space, oan be increased by 60%. 
The total cost of tho iron as it leaves the electrolytic bath 
depends on cost of material and labour, but is placed at 
from £6 to £7 12s. per ton by the author.—A. S. 

Iron ; A microscopic study of electrolytic - . O. W. 

Storey. Trans. Amer. Electroohem. Soo„-1914, 25, 
489—527. 

The doposits of electrolytic iron were crystalline but 
variable in character (being line or coarse, soft and porous 
or hard and dense, nodular, etc.) and frequently resembled 
the minerals manganite, htematite and limonite in 
Btrueturo. On heating to 910°—915’ the orystallino 

structure of the deposit was converted into the grain 
structure of ordinary ferrite, the grain being large or 
small as the original deposit was coarse or fine; but no 
change oocurred below tho A, point. By long annealing 
at the Ac, point tho ooarse-grained ferrite structure 
became somewhat finer, but never as fino as that resulting 
from a fine-grained deposit. The grains of electrolytic 
iron did not grow appreciably at 1150“ C. The ferrite 
grains of fusod electrolytic iron wore composed of smaller 
grains, the boundaries of the latter being merely shallow 
depressions whereas those of the former were V-shaped 

f ;roovcs ; continuity of inner grain structure was observed 
letween merging grains of Bimilar crystal oriontation, 
and this inner structure was only destroyed by several 
annealings above the Ac, point. The inner grains are 
probably groups of similarly-oriented iron crystals, 
the orientation in all the grains being alike throughout 
tho ferrite grain ; and tho large y grains formed during 
the slow cooling of tho molten metal contain numerous, 
similarly-oriented, non--/ nuclei, and are changed to tho 
non-y state without altering in size. The microstruoturo 
of rolled electrolytic iron consisted of clean ferrite, and 
that of the forged metal of fine-grained ferrite containing 
a minimum of impurities.—W. E. F. 1’. 

Steel ; The oxygen content of open-hearth —. ,1. A. 
Pickard and F. M. Potter. Iron and Steel Inst., 1914. 
[Advance proof.] 

Oxyoen was determined bv heating the steel in a confined 
volume of hydrogen in the presence of a weighed boat 
containing phosphoric anhydride (Carnogio Scholarship 
Memoirs, Iron and Stoel Inst., 1913, 70). The rosultB 
given are:— 


Sample. 

' 

Mn 

% 

i 

l?-£ ! 

S 

% 

P 

% 


() 

% 

Acid : 

1 

0-67 

0-73 

0 950 

0035 

0027 

1. 

0-004 

ii. 

0*004 

2 

0-79 

065 

0-210 

0-030 

0-050 

0-020 

0-021 

3 

0-93 

0-68 

0-035 

0-031 

0-027 

0 007 

0-000 

4 

108 

0-62 

0-024 

0-033 

0-022 

0-012 

0-016 

5 

118 

0-65 

0-050 

0-027 

0026 

0-005 

0-000 

6 

1-33 

0 42 

0140 

0-030 

0024 

0-004 

0-007 

7 

1 55 

0-49 

0 100 

0-027 

0-026 

0-010 

0012 

8 

010 

— 

— 

— 

_ 

0-038 

0-030 

9 

014 

0-35 

0-020 

0-038 

0-018 

0-010 

0-011 

10 

0-20 

— 

—. 

.— 

— 

0-031 

0028 

11 

0-23 

0-70 

— 

0-000 

0-026 

0-013 

0014 

12 

0-26 

0-49 

0-120 

0-0.30 

0031 

0-003 

0-006 

13 

0-30 

— 

— 

■— 

— 

0-030 

0-027 

14 

0-82 

0-02 

— 

0-051 

0-020 

0-040 

0-041 

15 

0-33 

0-62 

■— 

0-057 

0-026 

0-024 

0-021 

16 

035 

0-56 

0-182 

0-027 

0-020 

0-005 

0-008 

17 

0-41 

0-52 

0-020 

0-082 

0023 

0019 

0014 

18 

0-44 

— 

— 

—. 

— 

0-029 

0-025 

19 

0-54 

0-09 

0-085 

0-022 

0-024 

0-003 

0-003 

20 

0-65 

0-97 

— 

0-055 

0-011 

0-016 

0-017 

21 

0-55 

— 

— 

— 

i — 

0-020 

0-020 

22 

0-61 

0-74 

— 

0-053 

0-021 

0 038 

0-044 

23 

0-66 

0-05 

0-100 

0-033 

0-062 

0-005 

0-008 

24 

0-75 

0-38 

0-025 

0-025 

0-022 

0-025 

0-026 

25 

0-82 

0-07 

0090 

0-030 

0-028 

0-004 

0-007 

26 

100 

0-67 

0-036 

0-016 

0-025 

0-000 

0007 







The higher proportion* of oxygen were present in the 
cheaper steels (of which Noe. 8, 10, 13, 18 and 21 are 
examples), and the general superiority of acid, over basic, 
steels may be due in some measure to its lower oxygen 
content. The high results for oxygen, in good quality 
steels, obtainod by previous workers are discussed and 
the methods of analysis criticised.—W. E. F. P. 

■Steel castings; Electric, -. C. A. Hansen. Trans. 

Amer. Elcctrochem. Soc., 1914, 25, 133—137. 

In a foundry of the Treadwell Engineering Co., Easton» 
Pa., a 3-phase arc furnace (nominal capacity 2 tons per* 
charge) is employed, the current—supplied at 2200 volts, 
<K) cycles—is stepped down to 85 volts by means of two 
200 A-V.A. transformers, and direct current motors aro 
used for regulating the electrodes. The foundry is 
■operated on day-Bhift only, a good quality of steel scrap 
1 >eing charged oold with sufficient pig and ore to keop the 
charge off the furnace bottom and produce a casting metal 
containing about 0 2 % C (as against a minimum of 
0-3—0*4% in ordinary cruciblc-stccl castings); it has not 
been found economical to reduce the carbon content of 
the metal further, to preheat the furnace by means of 
auxiliary fuel-burning apparatus, or to employ molten 
cupola metal for charging. 15 heats per week aro made, 
the average weight per heat being 4000 lb. ; the average 
power consumption is 900 kilowatt-hours, and tho costs of 
repairs and of eloctrodes each 82.50 (10s. fid.), per 2000 lb. 
The average weight of castings made is 91b. ; the latio 
of cleaned castings, risers, etc., to charged weight, 92—95%; 
and the ratio of finished castings to charged weight, about 
60%. The furnace lining is repaired after every 35 heats. 

—W.' E. F. P. 

Ferromanganese in steel processes ; Use of molten -. 

A. Sahlin. Iron and Steel Inst., 1914. [Advance 
proof. J 

To avoid the loss of ferromanganese caused by adding it 
to tho charge in the solid state, it is frequently molted in 
electric furnaces ; those in use have a furnace efficiency 
of only about 44%. With tho Kennerfelt furnace (this .1,, 
1912,1188) an efficiency of 78—79% is reached if the ferro¬ 
manganese is charged into the empty previously-heated 
furnace, or 47% if it is dropped into an existing liquid 
bath in the furnace. To obtain tho higher efficiency 
tho cold ferromanganese is placed upon a bridge the surface 
of which is slightly below the highest level of the bath 
when the furnace is charged, or sevoral small furnaces arc 
used and discharged into a travelling receivor in succession. 

—O. E. M. 

Steels ; Transformations of -. H. do Nolly and L. 

Veyret. Iron and Steel Inst., 1914. [Advanoc proof.] 
In the authors’ view the transformation-point is marked 
by the allotropic change of a- into (i- or y-iron, with a more 
or less complete dissociation of carbide and solution of the 
carbon liberated in 7 -iron. If it be admitted that the allo- 
tronic change involves shrinkage, and that the dissociation 
and solution involvo dilatation, this view is supported by 
the numerous dilatation curves given for steels of various 
composition.— O. E. M. 

Iron and steel; The brittleness produced in -. by deforma¬ 

tion at different temperatures. G. Charpy. Comptes 
rend., 1914, 158,311—314. 

The brittleness of steel increases regularly with the 
temperature of deformation and attains a maximum, 
varying according to the nature of the steel, at about 
250° C., this temperature being coincident with that of 
minimum ductility, and nearly 200° below that of 
minimum resilience.—W. E. F. P. 

Steel; Influence of coalescence on the mechanical properties 

of - and on alloys. A. M. Portevin and V. Bernard. 

Iron and Steel Inst., 1914. [Advanoe proof.] 

As the result of coalescence—induoed by prolonged 
annealing—of an euteotoid steel (C 0-8, Mn 0*3, Si 0-37%), 
the tensile strength, elastic limit and Brinell hardness were 


reduoed, ftnd the elongation and reduction of area in crea s ed . 
In the ease of a hypoeutetoio steel (C 0*5, Mn 0*5, Si 1*8%) 
the effect of liquation and ooalesoenoe phenomena upon 
tho resilience and hardness of specimens which had been 
subjected to different heat treatments was determined. 
When heated for 10 mins, before hardening, the mechanical 
properties of the specimens differed according to the 
nature of the preliminary heat treatment, but by increasing 
the heating period to *30 mins, all the specimens were 
“ restored ” irrespective of their previous condition. 
The explanation of many experimental facts relative to 
the heat treatment of alloys generally may be traoed to 
the phenomena of ooalesoenoe and liquation.—W. K. F. P. 

Cobalt; Determination of - in high-speed steels. L. 

Dufty. Iron and Steel Inst., 1914. [Advanoe proof.] 
Thk volumetric cyanide and gravimetric nitrite methods 
hitherto employed for determining cobalt in steels are 
liable to considerable error, but quite satisfactory results 
are obtained by precipitating tho metal as ammonium 
cobalt phosphate. 3 grins, of filings are dissolved in 
hydrochloric acid, oxidised with nitric acid, and tungstio 
acid filtered off. The excess of acid is neutralised with 
ammonia, the iron precipitated with acetic acid and 
ammonium acetate and an aliquot portion of tho filtrate, 
representing 2 grms. of Btoel, is acidified with hydrochloric 
acid, evaporated to 50 c.c., and neutralised with ammonia, 
tho precipitate being dissolved and re-precipitated with 
ammonium acetate. The combined filtrates (200 o.c.) are 
neutralised with acetic acid and 4 c.c. excess of acid and 
15 c.c. of ammonium acetate solution added. Hydrogen 
sulphide is passed through the solution for 15 mins., the 
cobalt, sulphido is separated, dissolved in hot dilute nitric 
acid, 20 c.c. hydrochloric acid added, and after evaporation 
1 o 10 c.c., the solution is diluted and the cobalt precipitated 
in a volume of about 125 c.c. by adding 1 grm. of ammonium 
phosphate, and just enough ammonia to produce a slight 
precipitate, then 15 c.c. of ammonium acetate, and finally 
ammonia till slightly alkaline. The liquid is warmed until 
the llocculont blue precipitate changes to a crystalline 
purplo-rose one. This is ignited in a muffle and weighed as 
Co 2 F,0 7 . The filtrate will still contain a trace of cobalt, 
but, thin is counterbalanced by the presence of traoos of iron 
phosphate and silica in the precipitate. If niokel is 
present it is separated by tho dimothylgloxirae method 
from the original acotatc filtrate, and tho cobalt determined 
as phosphate in tho filtrate.—G. F. M. 

Chloridizing leaching at Park City , Utah. [Recovery of 

copper , silver and gold from low-grade ores], T. P. Holt. 

Min. and Eng. World, 1914, 383—380. 

The ore containing per ton 0—14 oz. Ag, J —2 lb. Cu, 
0*01—0-015 oz. Au, and a little Pb and Zn, is crushed, 
mixed with coaldust and salt, roasted by tho oombustion 
of the fuel in the charge, leached with acid salt solution, 
and the Ag, Cu, Au, and Pb preoipitatod together on scrap 
iron. Recently tho shaft furnaces previously used for 
roasting have been replaced by a continuous furnace in 
which the column of ore moves down at intervals as the 
roasting zone travels upwards. The charge contains 
2-4—3 0% of fuel and 7-5% of salt, and must be thoroughly 
mixed. The loaohing solution consists of soluble salts 
from the roasted ore with some free aoid, derived in part 
from the condensed roaster fumes. The product deposited 
on the scrap iron contains Au 1-78 oz. and Ag 6808*5 oz. 
Tier ton, Pb 13*2%, Cu 36-94%, insoluble residue 7*5%, 
Fc 2-5%, 8 1-6%, and Zn nil.—A. T. L. 

Copper ores ; Leaching and electrolytic treatment of - at 

Chuquicamata, Chile. E. A. C. Smith. Trans. Amer. 

Electrochem. 80 c., 1914, 25, 193—206. 

The ore deposit at Chuquicamata is probably the largest 
ooppor deposit known. It extends a distance of about 
8000 ft., with an average width of 500 ft., and up to the 
present 200 , 000,000 tons of ore have been developed. 
The copper-bearing mineral is mainly brochantite 
(oxysulphate) and is readily extracted by cold dilute 
sulphuric acid. No deleterious impurities other than 
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chlorine, derived from a deposit of salt in the upper parte 
of the ore body, are dissolved and the acid produoed in 
depositing eopper electrolytioally from the solution more 
than suffices to make up the losses in working. Before 
oleotrolysia the chlorine is precipitated as cuprous chloride 
by treating the solution with copper shot placed in a 
revolving drum. In tests with an experimental plant 
of 15 tons capacity, an extraction of 90-96% of the copper 
was obtained. A description of the plant now in course of 
construction is given. The daily capacity of the plant 
will be about 10,000 tons of ore and that of the electrolytic 
refinery 335,000 lb. of copper.—A. S. 

Copper ores; Hydro-electric treatment of -. R. R. 

Goodrich. Trans. Amor. Eloctroehcm. Soc., 1914, 

25, 207—242. 

A review, with copious references, of the practised and 
suggested hydrometallurgical processes for the extraction 
of copper from ores, including both purely chemical and 
electrolytic methods.—A. S. 

Zinc ? Electrolytic deposition of -. J. W. Richards. 

Trans. Amor. Electrochem. Soc., 1914, 25, 281—290. 

A review of electrolytic methods for the deposition of 
zinc. The refining of impure zinc in the absence or presence 
of preoious metals may bo commercially successful with 
cheap sources of power and high market values of zinc. 
Processes for the direct estimation of zinc in oompounds, 
using soluble anodes containing zinc compounds or no zinc, 
or using insoluble anodes, but utilising or not utilising 
the electro-chemical reaction at the anode, have either 
lieen abandoned or are only moderately successful com¬ 
mercially, with the exception of direct estimation using 
insoluble anodes in which the electrochemical reaction at 
the anode is not utilised. Ordinarily zinc can only be 
efficiently deposited from slightly acid solutions with a 
low current density, but Pring and Taint-on have shown 
that in the presence of a small amount of colloidal matter, 
the reverse is the case (see this J., 1914, 423).—B. N. 

Zinc from zinc sulphate solutions ; Addition agents in the 

[electro] deposition of -. O. 1*. Watts and A. (\ 

Shape. Trans. Amer. Electrochem. Soc., 1914, 25, 

291—296. 

The most promising addition agents for obtaining good 
oloctrolytio deposits of zinc were found to bo eikonogen, 
pyrogaflol and p-naphthol, the latter being the best, 
though gum arabic, benzoic acid, caffeine, formin, and 
terpin hydrate gave fair results, the most common defect 
being the production of vertical grooves or striations. 
One gram of the agent per litre was added to a solution of 
zinc sulphate (25% of ZnS() 4 ,7H 2 (>), using a zinc anode 
and iron cathode and a current density of about 10 amps, 
por sq. ft.—B. N. 

Brass foundry ; Safety and sanitation in the -. F. 

Moerl. Amer. Inst. Metals, Sept. 7—11, 1914. 

[Advance proof.] 

An account of the measures adopted in a brass foundry 
in Chicago. 

Brass melting; Electric -. G. H. Clamor and C. 

Hering. Amer. Inst, of Metals, Sept. 7—11, 1914. 

[Advance proof.] (See also this j., 1913, 27.) 

The furnace of tho Hering type, used in the testa, consists 
of a shell lined, so as to form a hearth, in the bottom of 
which are several inclined cylindrical holes, extending into 
the lining and terminating at their outer onds in electrodes 
of graphite or of the same metal as that to be melted. 
The current passes through tho liquid metal in these 
holes, or resistors, squirting it out by the “ pinch effect ” 
into Hie mass of metal on the hearth. Suspended matter 
is thus removed to the top and the metal is refined. The 
rapid flow m the heating holes is based on the use of a 
heavy current of low voltage. The furnace may be made 
to tin, thus facilitating direct casting into the moulds 
and -avoiding expensive superheating. The eleotrodes are 
attached to transformers of the two- or three-phaae type, 


which are scoured to the shell, thus permitting heating 
during the tilting operation. The furnaoe is normally 
sealed, and opened only for pouring, the zinc loss being 
reduced to an almost negligible amount, os a reducing 
atmosphere can be maintained in the furnace.—B. N. 

Zinc bronze : 2Zn-\QSn-&HCu ; Standard test bars of the 

-. 0. P. Karr. Ainer. Inst, of Metals, Chicago, 

Sept. 7—11, 1914. [Advance proof.] 

The most suitable conditions for pouring and moulding 
test bars so as to Beoure high and uniform tensile strength 
and ductility, were investigated by the U.S. Bureau of 
Standards. The sand cast-to-size shape is recommended 
as the standard form for general foundry practice, since 
it is easy to mould (a dry sand mould is used and the bar 
cast flat, or vertical), inexpensive to machine to the shape 
and size required for testing, and gives uniformly good 
results irrespective of tho pouring temperature. Normalised 
chill bars, comparable to the sand cast-to-size shajK?, were 
obtained by annealing chill cast bars between 500° and 
700° C. For all types of bar, the best results were 
obtained by pouring between 1150° and 1270° C. 

~W. E. F. P. 

Nickel; Eledrodeposilion of -. C. W. Bennett, H. C. 

Kcnnv and R. P. Dugliss. Trans. Amer. Electrochem. 

Soc., 1914, 25, 335-346. 

The best deposits of nickel are obtained when a definite 
amount of ammonia is added to the solution of niokel 
ammonium sulphate, the efficiency being dependent upon 
the degree of alkalinity of the cathode film, and if tho 
solution is vigorously stirred the efficiency is decreased. 
It is probablo that, in acid solutions, nickel is deposited 
only when the impoverishment of the hydrogen ions 
causes the solution to become alkaline. The iron confcont 
of the anode does not materially affect the efficiency, but 
with a rotating cathode the iron content of the deposit is 
greater than that formed on a stationary one. Probably 
the annnoniacal film prevents the electrodeposition of tho 
iron, except by mechanical occlusion, owing to the form¬ 
ation of a deposit of hydrated oxide.—B. N. 

Cadmium ; Electrodeposition of -. Part /.— Review; 

Part II. — Experimental. F. ('. Mathers and H. M. 

Marble. Trans. Amor. Electrochem. Soc., 1914, 25, 

297-333. 

A historical review of the electrodeposition of cadmium, 
dealing with inorganic and organic salts and with ammo- 
niacal solutions, is given. In almost all cases, rough 
crystalline deposits are obtained. Experiments have 
shown that good and smooth deposits of cadmium may be 
obtained from perchlorate, fluoKiiieu.tr, fluoborato and 
fluoride solutions, by the addition of clove oil, glue, 
peptone, and phloridizin.—B.N. 

Lend in tinning fxiths and solders ; Determination of small 

quantitieM of -. P. Breteau and P. Fleurv. .1. Phnrm. 

Chim., 1914, 10, 205—273. 

One grm. of tho sample is fused wiLh sulphur and sodium- 
carbonate, the product digested with warm water, and 
the sulpirides of Pb, Cu and Fe filtered off, washed with 
sodium sulphide solution, and dissolved in the least 
possible quantity of hydrochloric acid containing bromine. 
After boiling and reducing the Fe with sulphurous acid, 
the oooled solution is treated with exoess of potassium 
cyanide, made alkaline and the Pb precipitated by sodium 
sulphide. The precipitate is washed with «odium sulphide 
solution, dissolved in warm nitric acid, the solution 
evaporated, the residue driod at 130°—150°C., and 
dissolved in 10 c.c. of water. The solution is evaporated, 
tho residue dissolved in 5 c.c. of water together with 
a crystal of sodium acetate, and the solution poured 
into *25 c.c. of a solution containing 0-1423 grm. of K f Cr^G ? 
per litre. The colloidal precipitate of normal lead chromate 
(a basic chromate is precipitated if the bichromate be 
added to the lead solution) is aggregated by shaking 
with 0-1 gnu. of powdered asbestos, filtered -oS, the. 
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filtrate and washing* made up to 100 o,.c., and the excess 
of bichromate determined iodometrically. —F. Shun. 


Aluminium alloys; A hot-shortness testing machine for 
-. A. B. Norton. Amer. Inst, of Metals, Chicago, 

Sept. 7—11, 1014. [Advance proof.] 

A test-piece 2 in. long and } in. diam., having each end 
connected (untilleted) to the end of a cylinder 5 in. long 
and 1 in. diam., is cast horizontally, in Band, so that, 
as it contracts during solidification,* it lifts a weight or 
cracks in the attempt. The specimen is east, without 
a riser, in an iron flask, but has at the gate end a bolt, 
which is fixed rigidly to the flask and holds the teat-piece 
stationary when contraction logins; tension is applied 
to the opposite end through another bolt (also cast in 
the test-piece) attached to a flexible wire cable passing 
over a pulley and provided with a scale pan. The largest 
load the alloy will raise without cracking is the figure 
taken for comparison ; and the result* of the tests agree 
woll with foundry experience.—W. K. F. 1\ 

Aluminium die-castings. A. B. Norton. Amer. Inst. 

Metals, Chicago, Sept. 7—11, 1914. Pp. 1—7. 

[Advanoe proof.) 

Thk difficulties in using aluminium alloys for die-castings 
are the high melting point, the tendency to absorb iron, 
the high shrinkage on solidification and the weakness 
developed by aluminium when burned or soaked. Iron 
moulds an* used, constructed in sections containing 
loose pieces serving as cores or chills or forming projecting 
parts which would otherwise interfere with the opening 
of the mould. After assembling the mould, and heating 
it to the proper temperature, cooling pieces are inserted, 
the. metal poured, and the cooling pieces removed in 
the pro}K*r order. The eastings have a smooth finish and 
a fine, grain, and will take a high polish. They are made 
up to 30 lb. in weight and are stronger than sand castings 
(sec table) :— 



Sand castings. J 

Die castings. 

Tensile strength .. 

Approx elastic limit (Stress for , 

20, (KM) 

25,000 

0-0 l"dong.i lion in 2") .. j 

13-000 

12,000 

Percentage elongation in 2" .. ( 

1-7 

31 

Specific gravity.1 

2 84 i 

2-87 



—A. T. L. 

Aluminium ami aluminium mares. Board of Trade 
Bulletin, No. 77. [T.R.] 


May bo obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, BaBinghall Street, E.C, 

Electrical conduction [of meUils] at high temperatures and its 
measurement. E. F. Northrop. Trans. Amor. Electro- 
chem. Soc., 1914, 25, 373—392. (Sec also this ./., 
1914, 141, 357, 358, 792.) 

The author determined the resistivity in the molten 
state of Na. K, Hg, Cd, Pb, Zn, Sn, Bi, Sb, Cu, Al, Ag, Au, 
and also alloys of Na and K and brass. A change of state 
was always accompanied by an almost sudden change in 
resistivity. With metals which expand or contract on 
liquefaction, the resistivity was either a little more than 
doubled or halved respectively. With the exception of 
Zn, Cd and 8b, the increase in resistivity with increase 
in temperature was very nearly linear in the molten state, 
and with Na, K, 8n, Hg, Pb and Bi, the ratio of the 
coefficient of resistance to the coefficient of cubical 
expansion for the same temperature wa$ practically the 
same.—B. N. 

Calcium hydride ; Thermodynamics of the. formation of -. 

J. N. Bronstod. Z. Elektrochem., 1914, 20, 81—83. 
Combination between calcium and hydrogen occurs 
appreciably at 400° C., whilst at 900° C. the hydride 
dissociates rapidly at 0*1 atmosphere pressure. The 


dissociation curve was investigated between 650° aad 
750° C. The heat of formation of calcium hj’dride was 
deduced therefrom as 43,930 oalories, and a direct oalori- 
metric estimation gave 45,100 oalories.—J. R. 

The by-product coking industry and its relation to the 
manufacture of iron and steel. Cooper. See IIa. 

Iron and Steel Institute. I I ad field Research Prize. See 
page 998 

Patents. 

Steel making ; ('onwrier for use in -. R. and J. R. 

Hyde, Sheffield. Eng. Pat. lfi,«53, July 21, 1913. 

A (OMBiNj'.n cupola and converter arranged vertically. 
The lower, or convertor, part may bo tilted, raised or 
lowered as required.—W. K. F. P. 

Iron; Process of smelting and purifying -. G. R. 

Gehrandf, Chicago, III. C.8. Pat. 1,110,540, Sept. 15, 
1914 ; date of appl., .June 14, 1913. 

The ore is smelted in a blast-furnace having two serieB 
of tuyeres arranged one above the other at the upper 
part of the crucible, so that the freshly reduced metal 
is subjected to horizontal and upwardly inclined blasts 
from the upjmr and lower tuyeres respectively. —W. E. F. P 

Alloy-steel scrap; Method of treating -. P. P. Reose 

and E. L. Diehl. Munhall, Pa. U.S. Pat. 1,108,235, 
Aug. 25, J914 ; date of appl., Fob. 7, 1911. 

Steei. scrap (containing Ni alone or with Cr, V and Mn) 
is first heated to about its melting-point by regenerative 
heat and then melted, by means of an electric current, 
in a stream of non-oxidising gases and in presence of fluxes 
and reducing agents.—W. E. F. P. 

Ferromanganese and silicon ; Making an alloy of -. 

J. I 1 . Walker, Yonkers, N.Y. U.S. Pat, 1,109,640, 
Sept. 1, 1914 ; date of appl., Feb. 4, 1913. 

Silica is reduced while in contact with molten forro- 
manganose, portions of the silicon alloy being poriodioally 
removed from the bath and replaced by ferromanganese. 

— W. E.F. P. 

Steel; Method of j/repariny — for painting. G. D- 
Feidt, Assignor to American Chemical Paint Co., 
Philadelphia, Pa. U.S. Pat. 1,109,670, Sept. 8, 1914 ; 
date of appl., Feb. 4, 1914. 

A mtxti’he of altiohol and phosphoric acid is applied to 
the steel which is then rubbed with an abrasive and finally 
wiped.— W. E. F. P. 

Metals or other fusible materials ; Formation and ajtplicalion 

of alloys or mixtures of - . R. K. Morcom, London. 

Eng. Pat. 19,005, Aug. 21, 1913. 

The solid (wire or rod) or molten metals (or other materials) 
are fed into a blowpipe whence, by the action of the blast, 
they are projected, as spray or dust, into a receiver 
(containing water or not) or.against a preheated metal 
surface. The constituents of the alloy may form the 
electrodes of an arc and the latter subjected to the action 
of a blast. (See also this J., 1914, 925.)—W. E, F. P. 

Metals from their solutions and apparatus therefor ; Electro¬ 
lytic recovery of -. U. C. Tainton and M. F. L. A, 

Aymard, Johannesburg, Transvaal. Eng. Pat. 19,669, 
Aug. 30, 1913. 

The filtering body of the cathode is made of very finely-' 
divided oonduoting substance spread upon a perforated 
conducting support, so that in the passage of the liquid 
under treatment through the cathode, turbulent or 
eddying flow takes place. The finely-divided substance, 
e.g graphite, may be added to the' liquid so that it is 
deposited on the cathode during working. Three forms 
of apparatus are described, one with a horizontal support. 
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a second with a vertical one, and a third with a porous 
carbon tube as support.—B. X. 

Electroplating apparatus, J. T. Daniels, Assignor to The 
Hanson and Van Winkle Co., Newark, N.J. U.S. Pat. 
1,108,145, Aug. 25,1914 ; date of appl., March 10,1913. 
Two elcctrioally-conductive conveyer sorews are mounted 
on the tank, and carry electrically-conductive hangers, 
extending into tho bath. A stationary curved transfer rod 
is connected with the screw b, and, by means of a transfer 
wheel journaled on an axis perpendicular to the screws 
and the transfer rod and provided with transfer fingers, 
the hangers may be moved from one screw' to the other by 
way of the transfer rod w r hen the screws are turned.—B. N. 

Electro-galvanising solution,. G. Sacerdote, Assignor to 
The Metal Treating and Equipment Co., Inc., New York. 
U.S. Pat. 1,109,181, Sept. 1, 1914; date of appl., 
■July 21, 1909. 

A SOLUTION of a salt of tho metal to be deposited, together 
with sulphate of iron, acetates of aluminium and man¬ 
ganese, free from alkali salts.—B. N. 

Coftalt or nickel anil copper ; Process of extracting -, 

from cobalt or nickel bearing copper. L. J. G. de Burlet, 
Hoboken, Belgium. Eng. Pat. 27,150, Nov. 25, 1913. 
Silicate ore or slag is fused to extract the greater part of 
the copper as impure metal, then pulverised, treated with 
sulphuric acid of 32° B. or sp. gr. 1 -285 (2500 litres per ton 
of material), the mass dried at 150°—200° ('., treated with 
hot water and filter-pressed. After adding calcium 
carbonate to the solution to precipitate the iron and part 
of the copper, the remainder of the latter is removed by 
electrolysis, the liquid made ammoniaoal, and the cobait 
or nickel recovered eloctrolytically.—W. JC. E. P. 


a level that it falls in a sloping manner towards the elec¬ 
trodes, giving a minimum of thickness around tho electrodes 
whore the reduction is most intense, and the transference 
of dust with the vapours is thus largely prevented.—B. N. 


[Metal-healing] Furnace working-openings through which 
hot gases are discharged ; Impts. in -. W. S. Rock¬ 

well, Now York, U.S.A. Eng. Pat. 12,270, May 18, 
1914. Under Int. Conv., Aug. 15, 1913. 


A vertical oasing is fixed in front of the furnace so that 
the hot waste gases issuing from the working opening 
pass up through tho casing and preheat the air for com¬ 
bustion which iB passed through an inclined series of 
horizontal pipes connected at each side with a header. 
A sheet of non-conducting material is fixed to the front 
wall of the casing to protect the workmen from the heat. 


Smelting furnace. E. Riveroll, Los AngoloB, Cal. U.S. 

Pat. 1,105,001, July 28,1914 ; date of appl., Nov. 5,1912 
Ore is fed into an inclined chamber, the width of which 
increases from oithcr end towards the middle, and which 
opens at its lower end into a combustion chamber above 
a crucible. Oil and air are supplied to the lower part of 
the crucible and hot products of combustion are directed 
across the top of the crucible and through the combustion 
chamber and ore chamber to a stack. As the ore is fused 
it flows down and collects in the cruciblo.—A. S. 


Smelting-furnace. W. K. Williams, Massillon. Ohio, 
Assignor to P. H. Holdsworth. Seattle, Wash. U.S. 
Pat. 1,108,821, Aug. 25, 1914; date of appl., Dec. 21, 
1910. 

The furnace (see fig.) consists of a vertical and a horizontal 
portion separated by two superposed sets of grate-bars, 
3. The horizontal portion, 4, communicates at one end 


Furnace, for heat treatment of metals. W. A. Bussell and 

J. Lord, Manchester. Eng. Pat. 3339, Feb. 9, 1914. 

The horizontal heating-chamber of the furnace has an 
arched roof, inlets for flame or hot gas at each springer or 
base of the arch, and a gas outlet at the mouth, the walls 
being provide! with studs or projections for abstracting 
heat from the gases.—W. E. F. P. 

Tin ; Process for the recovery of - by conversion into 

ivlatile tin compounds. A. Richards, London. Eng. 

Pat. 8911, Apr. 4, 1914. 

A MIXTURE of the tin-bearing material with coal and 
sodium chloride is heated to about 800° 0. in a reducing 
atmosphere and preferably under reduced pressure. The 
mixture may be agitated by means of rabbles ; showered 
into, or against, the stream of hot, reducing gases and flame ; 
or treated in the form of shallow layers or blocks. (Sec 
also Eng. Pats. 20,014 of 1911 and 50 of 1912; this J., 
1913, 440, 821.)—W. E. F. P. 

Furnace ; Electric - [for reduction of zinc ores]. A. L. J. 

Quoncau, Jemeppo-sur-Meuse, Belgium. Eng. Pat. 

10,001, April 23, 1914. 

Tubular condensers of refractory material of the Bftine 
cross-section throughout are grouped together in openings 
in the walls of the furnace with a suitable inclination 
towards the outside. The dimensions and number of the 
oondensors are chosen so that they ant like those of the 
Belgian typo. Tho condensers have internally a circular 
croM-section each being closed at the outside end by a 
cylindrical plug, the upper part of the periphery being of a 
radius less thAn that of the interior of the nozzle so os to 
leave a passage for gas, and the lower part having an 
owning for tho passage of a scraper. The oondenaers are 
arranged in superposed layers, with orifices in their walls, 
the upper ones delivering condensed liquid metal to the 
last layer from which the metal is ruu on. The electrodes 
are in tho central part of the furnace, and the charge is 
introduced through a series of shoots in the walls, alter¬ 
nating with the groups of condensing tubes. The material 
is delivered on opposite sides of the electrodes, at such 



with a chimney and at the other end with a down-draught 
flue, 25, leading from tho top of the vertical part, 1. 
Below the horizontal portion is a slag-chambor connected 
with the vertical part by air-flues having branches to a 
heating-chamber which adjoins both portions of tho 
apparatus.—W. F. F. P. 

Ore-roasting furnace. G. P. Gibson, Braddock, Pa. U.S. 
Pat. 1,107,604, Aug. 18, J914; date of appl., Juno 27, 
1913. 

A furnace (see fig., plan)—for roasting ore in crucibles— 
having vertical baffle-walls, 23, projecting alternately 



from opposite sides, and a horicontal burner, 25, adjoining 
each baffle wall. Removable, covered, rectangular 
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" emciblM,” IB, which reflt iipon the bottom end project 
through opening! in the roof, are dupoeed one at the 
end of eaoh baffle wall, so aa to form a oirouitons channel 
for the beating gases. Each crucible has a gas exit pipe 
and also a vertical air-supply pipe extending downwards 
from a common main above.—W. E. F. P. 

• 

Furnace ; Ore-roaittng -. A. F. Herzig, East St. Lou in. 

Ill. U.S. Pat. 1,108,906, Sept. 1, 1914; dato of appl., 
Aug. 13, 1913. 

A furnace of tho superposed-chamber type in which the 
rabbling mechanism is actuated from a pair of vertical 
shafts geared to rotate together in opposite directions 
within the apparatus.—W. E. F. P. 


Furnace ; Metallurgical -. E. McCabe, Granite City, 

111. U.S. Pat. 1,109,241, Sept. 1, 1914; date of appl., 
March 13, 1914. 

Thk furnaco consists of a hearth-chamber, each end of 
whioh is provided with a horizontal burner (the two 
being operated alternately) and connected, b}' a vertical 
down-take fluo (for tho passage of gas and molten slag), 
with a separate uir-and-gas chamber the lower part of 
which communicates with a ohecquer-work regenerator 
and is provided with a pair of catch-basins or slag 
rectptacles ; the latter, situated under the down-take fluo 
and to one side of the terminal of the regenerator, are 
separated by a dividing ridge and each has an opening at 
tlje bottom through which the slag passes into a slag-pot 
contained in a Healed tunnel below'.—W. E. F. P. 


Metallurgical process. [Treating arsenical silver-nickel- 
cobalt ore*.] W. Me A. Johnson, Hartford, Conn. U.S. 
Pat. 1,107,.310, Aug. 18, 1914; date of appl., Sept. 20, 
1909. 

Thk ore is hoatod in a current of moist chlorine to remove 
arsenic, then leached with water to extract nickel anil 
cobalt chlorides and finally treated to recover silver. 

—W. E. F. P. 


Ores ; Agitator and filter for treating -. J. 1). Fields, 

Muxville, Mont. U.S. Pat. 1,107,922, Aug. 18, 1914; 
dato of appl., Sept. 13, 1913. 

The ore is treated in a closed vertical cylindrical tank 
■divided into upper and lower compartments by a porous 
conical filter, the treating liquid being admitted from a 
distributor at the top of the tank and circulated by a pump 
which draws it from an inclined pipe leading from the 
bottom of the filter. Tho lower compartment of tho tank 
is exhausted by an air pump. The conical filter is made 
of upper and lower sections joined by moans of a flanged 
ring. The uppor section makes a tight, joint with a flange 
on the inner wall of the tank, and the lower soction has a 
flange bolted to a central pillar in the lower compart¬ 
ment.—A. T. L. 


Metals; Process of voiding -. .T. C. Lincoln, East 

Cleveland, Ohio. U.S. Pat. 1,108,592, Aug. 25, 1914 ; 
date of appl., Jan. 21, 1913. 

A minute quantity of a finely-divided, metallic deoxidant 
{e.g. magnesium) is applied to the surfaces of the metal 
(e.g . iron or steel) before welding.—W. E. F. P. 


Anode residues [containing copper and precious metals]; 

Process for treating -. E. Keller, Perth Amboy, 

N.J. U.S. Pat. 1,110,493, Sept. 15, 1914; date of 
appL, April 17, 1913. 

The residue, freed from exoess of liquid, is treated with 
sufficient concentrated sulphuric acid to oonvert the 
copper into sulphate, the mixture (whioh should not be 
fluid) heated to about 450° F. (232° C.) and then agitated 
with water. —W. E. F. P. 


Clad metals; Method of making —J. F. Monnot, 
Paris. Assignor to Duplex Metals Co., New York. 
U.S. Pat. 1,110,638, Sept. 15, 1914; date of appl, 
April 2, 1910. 

The metal (iron or steel) to be coated is passed into 
and withdrawn from a bath of molten metal through a 
layer of molten flux (sodium chloride). A further layer of 
the molten metal is east upon tho coating.—W. E. F. P. 

[Zinc..] Process for arresting sulphurous gases and fumes 
and utilising the heat and gases contained therein. C. S. - 
Vadner, Salt Lake City, Utah. U.S. Pat. 1,110,660, 
Sept. 15, 1914 ; date of appl., Oct. 29, 1913. 

A finely-ground pulp of oxidised (or roasted sulphide) 
ore containing zinc and other metals is sprayed into the 
sulphurous gases (hot smelter fumes), and the resulting 
solution passed over metallic iron to eliminate oopper, 
then oxiaised, treated in the cold with sufficient finely- 
divided calcium carbonate to precipitate iron, arsenic, 
etc., filtered and heated with a further quantity of calcium 
carbonate to precipitate zinc as basic carbonate. The 
latter is re-diBsolved in aqueous sulphurous acid and the 
solution electrolysed to recover tho zinc.—W. E. F. P. 

Ores ; P eduction of - by fractional and successive meltings 

in a cujvla. R. E. Trotticr, Fr. Pat. 468,418, April 23, 
1914. 

An annular partition, perforated to permit passage of 
gases, extends downwards from the feed hopper, a con¬ 
siderable distance into the shaft of tho furnace. Tho fuel 
is fed into the space enclosed by the partition, whilst a 
mixture of tho ore with fluxes and the carbon necessary 
J for reduction is fed between the partition and the wall 
of the furnace. By the time the charge reaches the 
bosh, the lower part of whioh is heated to about 1200° C. f 
the iron is practically completely reduced. In this zone 
the iron combines with carbon and tho molten pig iron 
flows into an annular trough, whilst the pasty slag- 
forming impurities descend further into the well, heated 
| to 1500°—1600° 0. by means of additional tuyeres, 
j and are there rendered sufficient ly fluid to allow of boing 
tapped off. With a furnace of this type very friable ores, 
such as the minette ores of Lorraine ancl Luxemburg 
can bo smelted without being previously briquetted or 
sintered.—A. S. 

Slag ; Process of granulating molten - . Fagoneisen- 

Walzwork L. Mannstaedt und Co. Act.-Gcs. Fr. Pat. 
469,114, Feb. 28, 1914. 

Thk molten slag is fed into a mechanical disintogrator into 
which jets of water aro also injected.—A. S. 

Silicon-steel. W. E. Ruder, Schenectady, Assignor to 
General Electric Co., New York. U.S. Pat. 1,110,010, 
Sept. 8, 1914. Dato of appl., Juno 22, 1912. 

See Eng. Pat. 11,370 of 1913 ; this J., 1914,697.—T. F. B. 

Armour-plates for warships and other steel articles ; Process 

of producing - without case-hardening. A. Lucertini, 

Terni, Italy. U.S. Pat. 1,110,395, Sept. 15, 1914. 
Date of appl., April 22, 1910. 

See Fr. Pat. 415,389 of 1910 ; this J., 1910, 1314.—T.F.B. 


Metals; Process of electrically treating , melting, and 

refining -. C. A. Keller, Paris. U.S. Pat. 1,110,208, 

Sept. 8, 1914. Date of appl., Aug. 12, 1902. 

See Eng. Pat. 15,271 of 1902 ; this J., 1903, 371.—T.F.B. 

Alloys of tungsten and other highly-refractory metals related 

to it; Method of manufacturing -. H. Kreuslor, 

Wilmersdorf, Germany, Assignor to General Electric Co.. 
New York. U.S. Pat. 1,110,303, Sept. 8,1914. Date of 
appl., Aug. 25, 1908. 

See Ft. Pat. 393,595 of 1908; this J., 1909,149.—T. F. B. 
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Zinc-furnace ; Electric - with integral condenser, C. V. 

Thierry, Paris. U.8. Pat. 1,110,359, Sept. 15, 1914. 
Date of appl., May 21, 1913. 

See Fr. Pat. 456,180 of 1913 ; this J., 1913, 949.—T. F. B. 

Solutions; Apparatus for making and filtering -, 

applicable in the extraction of metals from ores and for 
like purjmes. P. 0. C. Jsherwood, Bushey Heath. 
U.S. Pat., 1,110,790, Sept. 15, 1914. Date of appl., 
June 26, 1914. 

See Eng. Pat. 6413 of 1913 ; thiR J„ 4914, 793.—T. F. B. 

Patent Cases. 

Precious metal-bearing ores ; Process for treating -. 

A. H. Brown, Boulder, Colo. U.S. Pat. 781,711 of 1905 
(this .T., 1905, 242). Mining and Engineering World, 
Chicago, March 28, 1914, 601. 

In an action brought against tho Tonopah Mining Co. by 
Jas. A. Vincent, the U.S. District Court of Delaware found 
that this patent was valid and had been infringed. Brown’s 
process treated ores, first by cyanide and afterwards by 
concentration, thus reversing previous practice. ()n appeal 
the U.S. Circuit Court of Appeals held that Brown's patent 
disclosed no new principle of operation; its substantial I 
feature was the transposition of concentration from initial | 
to final stage and of cyaniding from final to initial stage. I 
Tho field of invention was narrow and the claims should j 
not by construction be enlarged to include within infringing 
fences, processes which were not within tho field of his 
inventive, disclosure. Any process which made concentra¬ 
tion precede final and effective cyaniding was a different 
one. The defendants, in common with Brown, used 
cyanide in the earlier stages of their process ; but beyond 
this the resemblance ceased, for in the defendant's process 
concentration was tho initial and intermediate step. 
The fruits of concentration were withdrawn and the | 
residue afterwards treated by a protracted process of j 
cyaniding. Thus the defendants’ process, which was j 
proved to be of great practical value, w as worked in express | 
disregard of Brown's instructions. The Court held that 
there was no infringement, and reversed the decree of the 
Court below. 


Ref raclory metals and alloys ; Manufacture of articles of -. 

P. Schwarzkopf and others. Eng. Pat. 13,282 ot 1912 
(sec Fr. Pat. 448,229; this J., 1913, 43J). Deports 
of Patent Cases. llJustr. Off. J. (Patents), Oct. 7, 
1914, 473. By jjermission. 

The grant of this patent was opposed on the ground of 
anticipation and insufficient description. The Chief 
Examiner allowed the grant. The opponents appealed 
and the Law Officer allowed a patent to be granted on the 
Application after an amendment of the specification by way 
of reference to a patent No. 8031 of 1910, British Thomson- 
Houston Co. (see Fr. Pat. 426,299 of 1911, this 1911, 
945, and also 946), and omission of a certain passage. 

Tho invention related to the production of masses of 
tungsten, etc., by submitting to the action of a reducing gas 
a powder, each particle of which essentially consists of metal 
and oxygen in the same relative proportion ; reduction was 
effected after consolidation of the powder by pressure 
in moulds; and under Buch conditions as simul¬ 
taneously to sinter the reduced mass. 

The Law Officer held that if, in a Specification of confused 
and complicated form, an invention that is sufficiently 
and fairly described can be discovered, tho grant of a 
patent should not be refused simply because it is easy to 
see how much more clearly ana simply the invention 
might have boon described. He also drew attention to 
4644 of 1908 (this J., 1909, 24 ref.) (see also 
^nt. 903,922 of 1908 ; this J., 1909, 145). 
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tube, a, of retort-o&rbon inatt cm. diam., and for 2000" 0., 
7-0 kilowatt* are required, lining to 18 kilowatt* for 



2700° C. An additional fitting is provided which replaces- 
the upper cap, v, to enable a thermo-element to lie intro¬ 
duced into the heating tube. The latter is surrounded 
by the fireclay cylinder, d , which is closed ton and bottom 
by graphite plates, l, m, and contained in the bronze vessel, 
o, cooled externally by the \*ater-jacket, t. The vessel, o, 
is hermetically closed bv the bronze cover, n, and by 
means of the gas tubes above and below can lie exhausted 
as desired. An observation window, s, is providod at 
the side.—G. F. M. 

Electrical conduction at high temperatures and its measure¬ 
ment. Northrop. See X. 

Electric cultivation. Lob. See XVI. 

Patents. 

Electrolytic apparatus. J. T. Niblctt, Denmark Hill, 
Surrey. Eng. Pat. 24,5^9, Oct. 29, 1913. 
Hollow electrodoB arc arranged between an upper 
reservoir for the olootrolyte and a lower tank for reoeiving 
the solution, the liquid being delivered on to the electrodes 
as spray. A cooling medium, such as water, is passed 
successively through the electrodes. The upper and 
lower tanks may be in the same plane, with horizontal 
electrodes between, or the tanks may be in different 
planes, the electrodes forming an inolined plane over 
which the eleotrolyte flows.—B. N. 
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Cell ; Electrolytic -v J* B. Burdett, Assignor to 

Davis-Bournonville Co., Chioago, III. U.S. Pats. 
(a) 1,107,257, (b) 1.107,258 and (o) 1,107,259, Aug. 1R, 
1914; dates of appl., (a) Oot. 29, and (b) and (c), 
Nov. 6, 1912. 

f a) The covor of the containing vessel carries a support, 
upon which inverted gas-collecting bells with bevelled 
mouths arc suspended by means of side lugs. Each 
bell is arranged over an electrode and is provided with 
a gas-delivery pipo. (b) Tho inverted bells are assembled 
in flat-wise relationship against each other, and are 
provided with extended portions or fingers extending 
beyond the side walls. An electrode is supported within 
oaoh bell, extending beyond the side walls, and porous 
diaphragms are interposed between adjacent bells and 
clamped in position between the fingers. Tho outer 
bells are provided with cars and the intermediate ones with 
supporting lugs at the ends, rods engaging the ears to 
clamp the assembled bells, whilst the clamping rods form 
supports for tho lugs of the intermediate members. 
Terminal rods, passing through openings in tho base of the 
bells, aro secured to the upper edges of the electrodes, 
and tho rods are insulated by slooves and washers, (c) 
The cover of the tank is provided with integral wall 
portions depending from tne lower surface into tho 
electrolyte, and forming separated chambers, communica¬ 
ting with each other by passages in the cover. Electrodes 
aro supported in the chamber, end co-oj»erating electrodes 
in the tank, by means*of suitable rods through the cover. 
Porous diaphragms separate the electrodes, and gas- 
delivery connections communicate respectively with tho 
chambers and the tank.—B. N. 


Cell* ; (lulmnir -. M. L. Kaplan, Brooklyn, N.Y. 

U.S. Pats, (a) 1,109,128 and (b) 1,109,129, Sept. 1, 

1914 ; dates of appl., dan. 27 and June 1, 1914. 

(a) An alkali salt of a polymanganic acid is treated with a 
solution of a metallic salt, so as to obtaiu blue neutral Halts 
of a hydrated polymanganic acid, comprising 4 mols. 
of manganese dioxide to one of base, suitable as a depolaris¬ 
ing agent, (n) Manganous polymanganitc is used as the 
depolarising agent.—B. N. 


Electrolytic cells for continuous electrolysis ; Liquid supply 

device for -. ties. f. Ghent. Industrie in Basel. 

Ger. Pat. 275,616, Aug. 17, 1913. 

Trouble is frequently experienced in continuous electro¬ 
lytic processes, owing to the shunt, of the current through 
the stream of fresh liquid. This may be avoided by 
passing the liquid, on its way to the cell, through two or 
more HUjfcrimposed vessels, each provided with inter¬ 
mittent siphoning arrangements.—T. F. B. 


Furnace .* Electric - and method of operating the same. 

R. A. Bayard, Niagara Falls, N.Y. U.S. Pat. 1,107,478, 
Aug. 18, 1914 ; date of appl.. May 27, 1913. 

The furnace consists of two movable parts, viz., a container 
composed of bottom and side walls, and end walls carrying 
the electrodes. Temporary end walls are substituted for 
the walls carrying the electrodes when tho container 
is moved for oharging and discharging material.—B. N. 


Furnace ; Electric -. J. W. Moffat, Toronto, Canada. 

U.S. Pat. 1,108,924, Sept. 1, 1914; date of appl., 

Nov. 22, 1913. 

A stationary reduction chamber, opening into a stack 
above, is provided with an opening below, which registers 
with a corresponrling owning in a crucible, so that when the 
latter is tilted connection between the chamber and 
crucible is cut off. Means are provided for lifting tho 
crucible, so os fo bring it into close connection with tho 
lower part, of the chamber, the crucible being also furnished 
with a tap hole and with electrodes extending into it 
from the outside.—B. N, 


Chemical reactions in gases; Process of carrying out - 

by means of electric arcs. E. Edwin, M. Hahnle, and B. 
Strasse. Ludwigshafen, Germany, Assignors to Norsk 
Hydro-Elektrisk Kvaolstofaktieselakab, Christiania. 
U.S. Pat. 1,111,301, Sept. 22, 1914. Date of appl., 
July 3, 1913. 

See Ger. Pat, 265,413 of 1912 ; this J„ 1913,1068.—T. P. B. 


Method and means for electrolysing saline solutions. U.S. 
Pat, 1,1QU,311. See VII. 


XII.—FATS; OILS; WAXES. 

Olive oils extracted with earl)on bisulphide,; Examination 

of -. P. Canzoneri and G. Bianohini. Annali Chira. 

Appl., 1914, 2, 1—9. 

Carbon bisulphide in extracted olive oils is detected 
by Macagno's method of distillation with steam and 
testing the first portions of the distillate with a copper 
solution Or, Halphen's method may be used, tho dis¬ 
tillate being shaken with amyl alcohol and kapok oil 
and the mixture heated at 110° 0.; a pink coloration 
indicates carbon bisulphide. Free sulphur and sulphides 
are detected by placing a globule of meroury or a frag¬ 
ment of copper in the oil, the formation of the metallio 
sulphide being accelerated at. 100° C. Mercaptans are 
invariably present, in commercial oils extracted with 
bisulphide, and may be detected by means of mercuric 
chloride in tho aquoous distillate. An new refining pro¬ 
cesses the proportion of sulphur oomixmnds and the 
unpleasant odour are greatly reduced by treating tho oil 
(heated to 35° to 45° G.) with low-pressure Btoam. The 
sulphur test will detect the presence of 10% of extracted 
oil in expressed olive oil. Colza and ravison rape oils do 
not give the reaction with mercury and may bo distin¬ 
guished from extracted olive oils by their high refraoto- 
metor reading. Six samples of extracted olive oils gave 
the following results : Sp. gr. at 15° C., 0*9168 to 0*9198; 
refraotometer reading at 25" C., 59 to 63*3; saponif. 
value, 95*6 to 95-9 ; Hehner value, 95*6 to 95*9 ; iodine 
value, 74*1 to 77*9; solidif. pt. of fatty acids, 17*5° to 
19*7° C.; acidity (as oleic acid) 2*65 to 55*9%; ash, 
0*046 to 0*056% ; and total sulphur as BaS0 4 (4 samples), 
0*4 to 0*55%. These oils differed from expressed olive 
oil in having a slightly higher sp. gr. # a much lower iodine 
value, solidif. pt. of fatty acidH, and refraetomotor reading, 
and a higher acetyl value ( e.g . 31 as compared with 4*1). 
On extracting commercial extracted oils with carbon 
bisulphide 0*5 to I -5% of a dirty white residuo was obtained, 
largely soluble in alcohol, and in other. It contained a 
wax (ra.pt. 70° to 75° C.) and a rosin of the type found 
in olive loaves, together with calcium salts of oxidised 
fatty acids.—C. A. M. 

Chinese wood f tuny) oil ; Examination of -. E. E. 

Ware and G. L. Schumann. Proc. Amer. Soo. for 
Testing Materials, 1914. [Advaneo proof.] 

Results of heat polymerisation tests (boo Boughton, 
Proc. Amor. Soe. Test. Mats. 1913, 13, 923) are liable 
to variation with different observers. By the action of 
light on the oil an isomoric glyceride insoluble in petroleum 
spirit is formed, and the reaction is accelerated by the' 
addition of a catalytic agent, such as a trace of iodine 
or sulphur chloride. Five grins, of the oil are diluted with 
25 c.o. of petroleum spirit (b.pt. 60® C.), the liauid cooled 
to ()’(!. and mixed with 5 c.e. of chilled potroleum spirit 
saturated with iodine. After 1 hour’s exposure to fight 
more jietroleum spirit is added, the mass left for another 
3 hours, and the precipitate separated. The filtrate is 
chilled'and again exposed to light, a little more iodine 
being added if necessary. The same process is repeated 
after the Bocond filtration, and the final residue of unpre- 
cipitated oil (which in the case of pure Chinese wood oil 
averages 7%) is freed from solvent and weighed. In this 
way approximate determinations may be made of the 
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quantities of other oils (e.g. sesam^, soya bean). Forma¬ 
tion of iodine addition compounds (this J.. 1909, 719) 
does not take place if sufficient petroleum spirit be added. 
The potassium soap of (Chinese wood oil is more solublo 
in water than statea by Morrell (this J., 1912, 1189), but is 
practically insoluble in absolute alcohol, and may thus 
be separated from the soaps of other oils used as adul¬ 
terants :—Three grins, of the samplo are saponified for 
30 mins, bonoath a reflux condenser with 100 c.c. of N /4 
absolute alcoholic potassium hydroxide, and the soap 
solution cooled for 10 mins, at 0 U C. and filtered through 
a Gooch crucible surrounded by ice. The precipitate is 
washed with ice-cold absolute alcohol previously saturated 
with the potassium soap of olaeomargaric acid, and dried 
in vacuo at 75° to 80° C. in a current of hydrogen or carbon 
dioxide and weighed. The weight of the dried insoluble 
soap may bo taken as that, of the wood oil in the samplo. 
With test mixtures containing f> to 40% of linseed and 
soya bean oils the results were within I to 2% of theory. 
The presence of rosin in Chinese wood oil varnish does not 
interfere with the heat polymerisation of the wood oil. 
The separated fatty acid of the polymerised oil in the 
varnish has twice the mol. weight of the fatty acid of the 
raw oil.—C. A. M. < 

Chinese rvood oils [and candle-nut oil | ,* Tests of -. 

Ro}M>rt of Committee 1)--1, of Amor. Sue. for Testing 

Materials, on Preservative Coatings for Structural 

Materials, 1914, 17—38. (Advanoe proof.) 

A sample of oil expressed from the hand-picked kernels 
of the nuts of Aleurites Fordii was examined by 11 
chemists with the following average results:—Sp. gr. at 
16-5°/15-5 u (\, 0*9390; refractive index at 25 ’ C., 1-5J86; 
acid value, 0*9; saponif. value, 193*02; iodine value j 
(Hiibl, 18 hours), 109*6; moisture, 0-02%; ash, 0*0026% ; i 
unsaponif. matter, 0-473%; iodine-jelly test, 4 mins. | 
43 secs. ; and heating test. (Browne, this ,f„ 1912, 731), i 
9 mins. 23 sees. Iodine-jelly test ;■—One grm. of oil is 
placed in a dish of about 6 cm. diam., which is floated on 
water at 25° 0. The oil is dissolved in 5 e.c. of chloroform 
and treated (with continual stirring) with 5 c.c. of chloro¬ 
form saturated at 25" C. with iodine. The stirring is 
continued until golatinisation occurs and the time (usually 
14 to 2 mins.) noted. In the oxygen absorption test the 
maximum increase in weight was 10% after 8 days, as 
against an increase of 13-8% in 3 days with linseed oil. 
The characters of American grown lung oils agreed closely 
with those of Chinese oils. 

Cundlenut oil: —Oil extracted from tho kernols of 
Aleurites molucana (yield 05-8%) had the following 
characters :—Sp. gr. at 15-5° ('., 0-9270 ; refractive index 
at 25° C., 1 -4970 ; acid value, 0-8; saponification valuo, 
188-2, and iodine value, 151-0. (See also this J., 1910, 
704 ; 1012, 782, 997.)—C. A. M. 

Lubricants ; Report of Committee on standard tests for -. 

Amer. Soo. Testing Materials, 1914. fAdvance proof.] 
The “ Proposed Provisional Tests,” of which standardised 
details are given, are : Viscosity tost, by the Saybolt 
viscometer ; specific gravity, by the hydrometer, Westphal 
balanoo, or (leissler pyknomoter ; flash and fire test, 
by the Cleveland open cup or Pensky-Martens apparatus ; 
soap test-; saponification-value ; free acid test; sulphur 
test,* water test; precipitation test; microscopic exam¬ 
ination ; carbon residue test. In a minority report the 
retention of the Englor viscometer as an alternative 
is recommendod.—O E. M. 

Coconut and palm oil imports from Germany. Ch. of 
Comm. J., Oct., 1914. [T.R.] 

A large quantity of coconut oil was imported lost year 
to the United Kingdom via Germany, namely, 210,604 
cwt. of refined coconut oil, value £521,414, and 397,016 
cwt. of unrefined, value £859,654. In addition 91,854 cwt. 
of unrefined palm oil, value £186,234, and 58,230 cwt. of 
refined palm oil, value £141,967, were imported via 
Germany. Rubber to the value of £260,583 was also 
imported in 1913 from Germany. In 1912 the exports of 
palm kernels from British Nigeria amounted to 184,625 


tons, valued at £2,797,411, and of this quantity only 
25,491 tons, valued at £365,461, were sent to Great Britain, 
practically the whole of the remainder going to Germany. 
These palm kernels are used in Germany for the pre¬ 
paration of palm kernel oil and palm kernel oil-cake. Tho 
former is largely re-exported to England, oithor os suoh or 
in tho form or prepared cooking fata and butter substitutes. 
Tho whole of this industry could well be oarriod on in this 
country, and the palm kernel cake would form a valuable 
addition to tho cattlo feeds available to tho farmer. 

Patents. 

Fats, oils, and the like,; Bleaching of -. F. G. Donnan, 

London, H. Rai, Belfast, and R. II. F. Finlay, Belfast. 
Eng. Pat. 17,784, Feb. 2, 1914. 

The oil is mixed with about 0-1% of its weight of a oobalb 
or copper compound, such as the oxide, borate, oxalate, 
or as a metallic soap, and then subjected to the action of 
ozone, oxygen, or air in the usual manner. The operation 
may be carried out at 80" to 90° C\, but in certain eases the 
presence of the catalytic compounds causes the oxidation 
to proceed so rapidly that it is necessary to cool the oil. 
i The cobalt compounds give the better results. The 
I catalyst, may be removed from the bleached oil by filtration 
| or treatment with dilute sulphuric acid.—W. P. S. 

Miring devices for use m the hydrogenisation of oil and in 
similar processes. G. Gal vert. Stoke Newington. Eng. 
Pat. 18,350, Aug. 12, 1913. 

See Fr. Pat. 468,426 of 1914 ; this J., 1914, 973.—T. F. B. 

Scouring agent. H. Ockclmann, Gross-.Iena, Germany. 
U.S. Pat. 1,111,483, Sept. 22, 1914. Date of appl., 
Dec. 15, 1913. 

See Ger. Pat, 259,360 of 1911 ; this J., 1913, 654.—T. F. B. 


XIII.—PAINTS; PIGMENTS ; VARNISHES; 
RESINS. 

White paints ; Condition of fence coated with -. Report 

of Committee 1)1, of Amer. Soe. for 'resting Materials, 
on Preservative Coatings for Structural Materials, 1914,. 
62—86. (Advance proof.] 

The panels of a field fence were painted with difforonb 
classes of white paints and examined after 15 months’ 
oxposure. Tho paints used wore:— Primary pigments , 
including three typos of white lead, zinc oxide, basic- 
sulphate white loud, and zinc-lead white. Binary compo¬ 
sitions, consisting of 80 to 50% of white load and 20 to 50% 
of zinc oxide, basic-sulphate white lead, silica, asbestine, 
China clay, calcium carbonate, calcium sulphate or barium 
sulphate. Ternary compositions, including white lead 
mixed with zine oxide or bosio-sulphate white lead, and 
one of tho other pigments in variable proportions. Qua¬ 
ternary composition , consisting of equal parts of white 
lead, zinc oxide, basic-sulphate white lead, and one of the 
other pigments. None of the primary paints (exoept zinc- 
lead white) were equal to the composite paints. They 
showed fine surface cracking. In the binary and ternary 
series the compositions containing zino oxide were whiter 
and cleaner and Bhowed less cracking than paints not con¬ 
taining it, whilst the panel painted with the quaternary 
composition was in better condition than any of tho 
others.—C. A. M. » 

Paint protection for Portland-cement surfaces. H. A. 
Gardner. Proc. Amer. Soc. Testing Materials, 1914,14* 
[Authorised reprint.] 

Thirty-five samples of paint were applied to concrete 
surfaces and exposed in the open for 2 years. Paints of 
white lead, or zinc oxide, or both, ground in pure linseed 
oil, or of both ground in mixtures of raw and boiled linseed 
oil or in treated China wood oil and thinned with turpen¬ 
tine, in general gave good results. Paints made with oil 
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▼amioheo containing aoid reaina, cpirit rarniahes, and gtoo 
or oaaein paints were unsatisfactory. When the concrete 
surface is damp, asino sulphate priming, to neutralise free 
lime, should do Applied. Oil paints containing wear- 
resisting pigments were successfully applied to cement 
floors.—-O. E. M. 

White pigments ; Analysis of -. Report of Committee 

D-l, of Amer. Soc. for Testing Materials, on Preservative 
Coatings for Structural Materials, 1914, 44—55. 
[Advance proof.] 

Iron in lead pigments: —The sample is dissolved in nitric 
acid (1:1), the solution diluted, lead precipitated as 
sulphate, and iron determined colorimetrically in the 
filtrate by the thiocyanate method. 

White lead :—Total lead is determined by dissolving 
1 grm. of the pigment in nitric acid (1 : 1), boiling, diluting 
to about 120 c.c. with hot water, filtering, and adding 
20 c.c. of sulphuric acid (1:1) to the filtrate. AfWr 
evaporation till fumes appear, the liquid is diluted with 
150 c.c. of water and 150 c.c. of aloohol, allowed to stand 
for 2 hours, filtered, and the lead sulphate washed with 
95% alcohol, dried for 1 hour at 110°C. and weighed. 

Or the lead may be precipitated and weighed as chromate. 

In the absence of acetic acid or other organio matter 

1 grm. of the pigment may be heated in a current of dry air 
(free from carbon dioxide), the water and carbon dioxide 
absorbed, and the residue of lead oxide weighed. The 
C0 2 is calculated into Pb(’0 8 , and the water into Pb(OH) 2 . 
For the determination of acetic acid Thompson’s method 
(this J., 1905, 487) is recommended. Melalltc lead is deter¬ 
mined by boiling 50 grms. witli 50 c.c. of 40% acetic acid, 
diluting the solution, decanting the clear liquid and boiling 
the .residue with 100 c.c. of a mixture of 360 c.c. of am¬ 
monia, 1080 c.c. of water and 2160 c.c. of 80% acetic acid. 
This solution is also diluted and decanted, and the residue 
of metallic lead dried and weighed. 

Basic lead sulphate : — Moisture is determined by heating 

2 grms. of the pigment for 2 hours at 105° C, For to tal 
soluble sulphates 1 grm. is heated for 5 mins, on a steam 
bath with 10 c.c. of water, 10 c.c. of strong hydrochloric 
acid saturated with bromine, and 5 grmB. of ammonium 
chloride, and the liquid diluted to 400 c.c., boiled for 
5 mins, and filtered. Lead is removed from the filtrate by 
two precipitations with sodium carbonate, and sulphates 
precipitated from the fikrate with barium chloride. 
Soluble zinc sulphate iB determined by boiling 2 grms. with 
150 c.c. of water and 50 c.c. of alcohol for 30 mins., filtering, 
washing the residue with alcohol and water (1:3) and 
precipitating the sulphate from the filtrate. Total lead 
and zinc (in presence, oj calcium and magnesium): —The lead 
is precipitated as sulphide and weighed as sulphate. 
The filtrate is boiled, any iron being oxidised with bromine, 
and iron and aluminium precipitated with ammonia. 
Manganese if present is precipitated by bromine water 
and ammonia, and weighed as Mn s 0 4 . The united 
filtrates are acidified with aoetio acid, boiled, saturated 
with hydrogen sulphide, treated with 5 grms. of ammonium 
chloride and left for 5 hours. The zinc sulphide is dis¬ 
solved in hydrochloric acid and determined as phosphate. 
Calcium and magnesium are determined in the filtrate. 
Sulphur dioxide : —2 grms. are digested for 10 to 15 minB. 
with 100 c.c. of recently-boiled cold water and 5 c.o. of 
hydrochloric acid, an excess of 0 01 -iodine solution 
added, and the excess titrated with thiosulphate. 

Zinc white .—The loss on ignition is obtained by heating 
1 grm. for 15 mins, over a Bunsen flame. Other ingredients 
are determined as described above. 

Lithopone is analysed by the methods of Drawe (this J., 
1902, 427) and Copalle (this J., 1907, 476). 

Calcium pigments ( Whiting) .-—Moisture and loss on 
ignition are determined as above. Caloium is precipitated 
as oxalate and weighed as oaloium oxide, and magnesium 
is precipitated from the filtrate. Alkalinity .—2 grms. 
are boded for 5 mins, with 100 c.c, of water, and titrated 
with N /\0 acid, with phenolphthalein as indicator. 
(Gypsum) .—Combined water and moisture are deter¬ 
mined by heating 1 grm. for 15 mins, in a oovered porce¬ 
lain crucible on an asbestos plate, then for 10 mins, at a 
dull red heat over a Bunsen burner, and finally 30 to 40 


mine, at a lower temperature until constant in weight# 
Soluble and insoluble constituents (in HC1), soluble sul¬ 
phate, and carbon dioxide evolved on adding acid are 
determined by usual methods. 

Barium pigments .—The determinations include mois 
ture, loss on ignition, insoluble matter, alumina, iron oxfcK 
etc., soluble sulphate, barium oarbonate, iron (as above), 
and water-soluble constituents. 

Silica pigments: —Insoluble matter is determined by 
boiling 2 grms. for 30 mins, with 50 c.c. of hydrochloric 
acid (1:1), diluting with 50 c.c. of water and filtering. 

It should not be less tnan 95%. Silio* is determined by 
treating the ignited residuo with sulphuric and hydro¬ 
fluoric acids. Aluminium, iron, caloium, and magnesium 
are determined both in the residuo and the filtrate. 

China clay and asbestine :—Qualitative teste are usually 
sufficient. For a complete analysis 1 grm. is. fused with 
10 grms. of sodium carbonate (30 mins, to 1 hour), tbc 
mass treated with hot water, acidified with hydrochloric 
acid, and silica, barium, aluminium, iron, oaloium and 
magnesium, carbon dioxide and soluble Bulphates deter¬ 
mined.—C. A. M. 

Jtcd lead ; Analysis of -. Report of Committee D-l, 

of Amer. Roc?, for Testing Materials, on Preservative 
Coatings for Structural Materials, 1914, 50—01. 
[Advance proof.] 

Fineness : —10 grms. are washed with water through No. 21 
silk bolting cloth and the residue dried and weighed. 
Moisture is determined as in the case of white pigments 
(sec preceding abstract). Organic colour 2 grms. are 
boiled with 25 c.o. of 95 % alcohol, the liquid decanted, and 
the residue boiled successively with water and very dilute 
ammonia solution. Any coloration of the extracts indi¬ 
cates the presence of organic colouring matter. Total lead 
and insoluble, matter : —1 grm. is heated on the water bath 
with 15 c.c. of nitric acid (1:1) and sufficient hydrogen 
peroxide to dissolve all lead peroxide, and the solution 
diluted and filtered from insoluble mattor (silica, silicates, 
barium sulphate). The filtrate is treated with 20 c.c. of 
sulphuric acid, evaporated till fumes appear, and the load 
sulphate determined as described under white pigments (see 
preceding abstract), and calculated to PbO. Any barium 
(from soluble barium compounds) in the lead sulphate is 
determined by digesting with aoid ammonium acetate 
solution and weighing tho insoluble residue. Caloium 
and magnesium are determined in the filtrate from a lead 
sulphide precipitation. Lead peroxide and true red lead 
(Pbi0 4 ) Topf’s modification (Z. anal. Ohern., 26, 290) 
of Diehl’s method (Dingl. polyt. J., 248,190) is used, except 
when substances other than load oxide, which liberate 
iodine under those conditions are present:—One grm. erf the 
finely-powdered pigment is made into a smooth paste with 
water, and treated with a cold solution containing 30 grate, 
of crystallised sodium acetate, 2-4 grms. of potanium 
iodide, 10 c.c. of water and 10 o.c. of 50% acetic acid. 
After solution of the red lead the liquid is treated with 
30 c.c. of water containing 5 to 0 grms. of sodium acetate, 
and titrated with N '10 sodium thiosulphate solution. The 
iodine equivalent of tho latter multiplied by 0*94193**PbO f 
and by 2-09973=Pb,0 4 . Water-soluble substances: — 
10 grms. are digested for 1 hour on the water bath with 
200 c.c. of water, the filtrate and washings evaporated and 
dried at 105° C. Any alkalinity is calculated as sodium 
carbonate. Other portions of the oxtract are tested for 
nitrates, nitrites, carbonates, sodium and lead. Silica 
5 grms. are digested with 5 c.o. of hydrochlorio acid and 
15 c.c. of nitric acid (1 si), the liquid evaporated to dryness, 
and the residue boiled with dilute nitric aoid, washed suc¬ 
cessively with hot aoid ammonium acetate solution, dilute 
hydrochlorio aoid and water, ignited and weighed. Iron 
oxide: —Schaeffer’s colorimetric method is used (J. Ind. 
Eng. Chem., 1912, 4, 059). Twenty grms. of the sample 
are heated with 20 c.o. of water, 20 o.c. of nitric aoid (sp. gr. 
1-4), and 3 o.o. of formaldehyde solution until all lead 
peroxide has dissolved. The residue is washed with 
hot water, filtered off, and evaporated with sulphuric add 
and hydrofluorio acid. The filtrate-from the insoluble 
matter is treated with 14 o.o. of sulphuric acid (1:1) and 
the lead sulphate separated. The residue from the 
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hydrofluoric treatment is dissolved in sulphuria acid, and 
aaded to the filtrate from the lead sulphate, which is then 
diluted to 500 o.o., and used for the colorimetric deter¬ 
mination.—C. A. M. 


Oil of turpentine; Examination of -. Report of 

Committee D-l, of Amer. Soc. for Testing Materials, 
on Preservative Coatings for Structural Materials, 1914, 
91—118. [Advance proof.] 

The following specifications applicable to oil of turpentine 
of all kinds are proposed:—(1) The purchaser should 
specify whether oil of gum turpentine or wood turpentine 
is required, no differentiation between the two being 
attempted. (2) The sample should be clear and free, from 
suspended matter and water. (3) It should 1 m* of a 
standard colour. (4) The sp. gr. should fall within the 
limits of 0-8fi() and 0-875 at 15-5^ 0. (5) The limits for the 
refractive index at 15-5° 0. should bo 1*408 and 1-478. 
(0) The initial b. pt. should be 150° to 100" C. (7) 90% 
of the oil should distil below 170° 0. (8) The polymerisa¬ 
tion residue should not exceed 1% and its refractive 
index at 15-5° C. not be less than 1-500. Methods of 
analysis : —In determining the sp. gr. the factor 0-00082 
should bo applied for each 1° C. by which the temperature 
differs from 15*5° (1., whilst for the refractive index the 
corresponding correction of 0-00045 is to be used. In the 
distillation test, an ordinary Kngler’s flask and condenser 
are to be used and the oil distilled at the rate of 2 drops 
per second. The mercury bulb of the thermometer 
(range from 145” to 200" C.) should Im* fixed opposite the 
side tube of the flask, with tin* 175° C. mark below the cork. 
Polymerisation : —20 e.e. of 3H2V-suiphuric acid are cooled 
(with ice-water) in a graduated Babcock flask, and 5 c.c. 
of the oil of turpentine slowly added with constant cooling 
(below W)° (!.). When the reaction is over the flask is 
heated for about 10 mins, in water at 00" to 05° (k, with 
occasional shaking, then cooled to the ordinary tempera- j 
ture, and sulphuric acid added to bring the unaltered oil i 
into the neck. After centrifuging and standing for 12 I 
hours its amount is road.—C. A. M. 

Shellac; Analysis of -. Report of Committee D-l, 

of Amer. Soc. for Testing Materials, on Preservative 
Coatings for Structural Materials, 1914, 119—125. 
[Advance proof.) 

Rosin : —Langmuir’s method of determination (this .T., 
1905, 12) is recommended as the standard test, the iodine 
values of shellac and rosin lieing taken as 18 and 228, 
respectively. Insoluble, test —The method and apparatus 
previously described (this J., 1913, 013) are recommended 
for official adoption.—C. A. M. 

Varnish ; Quantitative determination of body and solvent in , 

-. A. L. Brown. Amer. Soc. for Testing Materials, ! 

.June 30—.July 3, 191-1. [Advance proof.j 
A weighed quantity of the varnish is diluted to about 12 
times its volume with ether, chloroform or other verv 
volatile solvent, the solution poured over a weighed. , 
levelled, ground-glass plate, and the latter exposed to the j 
air or plaoed in a current of illuminating gas (according , 
to the “ drying ” properties of the varnish) until no further 
loss in weight occurs ; another portion of the varnish is j 
distilled—with water (Mcllhiney s method) if the solvent j 
is gum turpentine—and the sp. gr. of the solvent deter- | 
mined. The percentage by volume of the solvent (a*) is j 

then calculated from the formula, where A 

is the sp. gr. of the varnish. B the percentage by weight of 
the solvent, and fk the sp. gr. of the latter. More accurate 
and practical results are obtained by this method(intended 
primarily for insulating varnishes) than by the ordinary 
distillation proces:-.—W. E. F. P. 

Examination of Chinese wood [tuny ] oil. Ware and Schu¬ 
mann. See XII. 

Tests of Chinese wood oils [aw* candle nut oil]. See XII. 


Fatbnts. 

Pigment; Composition of matter to be used as a -. E. 

Easton, St. Louis, Mo. U.S. Pat. 1,108,502, Aug. 25, 
1914 ; date of appL, June 27,1913. 

The pigment oonsists of basic zinc carbonate and lead 
hydroxide, “in intimate molecular combination.” (See 
also this J., 1914, 003.)—E. W. L. 

Zinc-while , Process of making -. E. B. Cut-ten, Erie, 

Pa. U.S. Pat. 1,109,113, Sept. 1, 1914 ; date of appl., 
Sept. 15, 1913. 

Zikc and any associated metals to which zinc is electro¬ 
positive arc converted into oxides and the latter treated at 
a low tem{>eratun* with a suitable acid. The acid is added 
slowly in quantity just sufficient, to combine with tho zinc, 
the solution is then separated, and the zinc precipitated 
by ammonia.—-W. P. 8. 

Varnish ; Manufacture of -. S. E. Ford, Scotia, N.Y., 

Assignor to General Electric Co. U.S. Pat. 1,100,979, 
Sept. 8, 1914 ; date of appl., April 4, 1913. 

A LTQtTfD to be oxidised to form varnish is heated under 
oxidising conditions in a jacketed chamber provided with an 
agitator which divides it into a fine spray.—A. T. L. 

Linseed-oil; Process for preparing substitutes for toiled -. 

E. F. Waentig. (lor. Pat. 270,430, Fob. 28, 1913 
Addition to Ger. Pat. 272,405 (see this J„ 1914, 004). 

A fish oil or whale oil is mixed with water and a hydrolytic 
ferment, a small quantity of manganous sulphate is 
added, and the mixture is stirred at about- 25'' 0. for some 
time. When partial hydrolysis has been effected, tho 
solid fatty acids are separated and tho remaining liquid 
is distilled by means of steam ; the residue is a thick, oily 
product, free from acid, which may be used as a substitute 
for boiled linseed oil.—T. F. B. 


Turpentine; Process of producing pure -. T. W. 

Pritchard, Wilmington, N.C. U.S. Pat. 1,110,819, 
Sept. 15, 1914; date of appl., Sept. 3, 1912. 

Crude turpentine is heated to about 212" F. (100° C.), 
air at. the same temperature is passed through it, and the 
vapours are condensed.—A. T. L. 

Turpentine and rosin from wood ; Process of extracting -. 

.1. If. Castona, Gulfport, Miss. U.S. Pat. 1,111,044, 
Sept-. 22, 1914; date of appl., Oct. 8, 1912. 
Moderately heated tur|>entino is allowed to percolate 
downwards through the wood, the bottom of the container, 
and the solvont turpentine as it passes to the container, 
being subjected to external heat, so uh to evaporate the 
extracted volatile elements and keep the extracted rosin 
liquefied. The rosin and turpentine collect in the bottom 
of the container and are there subjected to a higher 
temperature to vaporise a portion of the turpentine 
whilst maintaining the rosin in a liquefied condition, the 
residue being discharged and the unvolatilised turpentine 
separated from the rosin. Steam is injected intornally 
throughout, the wood, at a low temperature and pressure, 
to vaporise the uncxtracted turpentine and the retained 
solvent. The turpentine vapour and steam are collected 
and condensed and separated from the rosin.—B. N. 


Insulating composition and the method of making the same. 
L. E. Barringer, Schenectady, N.Y., Assignor to General 
Electric Co. U.S. Pat. 1,111,430, Sept. 22, 1914; date 
of appl., May 7, 1914. 

A hard dense insulating composition is obtained by 
exposing a mixture, comprising linseed oil, copal gum, 
zinc oxide and sulphur, to tho air for about 5 to 9 days, 
the mixture being then moulded and finally baked for 
several days at a temperature rising gradually about 50° 
to 00° C. to about 120° C.—B. N. * 
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Emulsifying resin soap in miter; Process for -. W. J. 

* Dolan, Rhinelander, Win. U.8. Pat. 1,111,689, Sept. 22, 
1914; date o£ appl., April 9, 1913. 

The renin soap is introduced into hot water under pressure, 
and then emulsifiod and atomised by agitating the mixture 
by means operated by the water pressure.—B. N. 

(Matin printing colours; Process for preparing — 

P. Charles. Ger. Pat. 27(1,477, April 11, 1913. 
Size, or a mixture of size and glue, or a very soft glue, is 
used as a binding medium for the colours. A hard glue 
may be utilised for the purposos if its properties (setting 
point) ore suitably modified by heat or by a chemical 
treatment which does not aileot the colours.—T. K. B. 

Gelatin printing colours ; Process fur prejxiring -. P. 

Charles. Or. Pat. 276,622, Nov. 8, 1911. Addition 
to Gel 1 . Pat. 276,477 (see preceding abstract). 

Ax alkali or alkaline-earth or ammonia is added to the 
gelatin solution, in the proportion of 5 to 20% on the 
weight of dry gelatin.—T. I‘\ B. 

Plastic composition. .1. W. Aylsworth, Assignor to 
Condensite Co. of America, East Orange, N.J. t’.S 
Pat. I.lit,284. Sept. 22, 1914. Date of appl.. Nov. 4. 
1919. 

See !■>. Pat. 435.944 of till I ; this .T., 1912, 446.—T. F. B. 





Patents. 

Leather ; Process of tanning -. .1. C. Cleary. Assignor 

to M. W. Borders, Chioago, III. U.8. Pat. 1,107,759, 
Aug. 18,1914 ; dato of appl., Oct. 30,1911. 

Bides art' pickled, and soaked for four weeks in a liquor 
, such as is produced by the destructive distillation of 
“ Ouachita" cretaoeous lignite, to which a tanning 
extract is added in about the proportion of 49 galls, of 
distillate to t lit. of extract, further quantities (3, 3, and 
4 il>.) of extract being added at the beginning of the second, 
third, and fourth week respectively.—K. W. L. 

Leather and leather goods : Process for impregnating and 

preserving -. W. Eitner and ft. Kind. Ger. Pat. 

276.434, July 2, 1913. 

1,either is impregnated with a resinous condensation 
product of a phenol and an aldehyde, with or without 
addition of a vulcanised fat or fatty acid.—T. R B. 


XVI.—SOILS; FERTILISERS. 


Manufacture of curium. Eng. Pat. 6354. See III. 

Per paring steel for painting. 17.8. Pat. 1,199.679. See X. 

XV.—LEATHER; BOMB; HORN; GLUE. 

Glut ; Specifications and tests of -. (), Binder ami 

K. C. Frost. Amor. Soe. Testing Materials. 1914. 

|Advance proof.] 

Specifications for checking the quality of cabinet glue, 
should be based upon the viscosity, jelly-strength, odour, 
reaction, grease, foaming, ash. moisture, and appearance. 
The glue should bp clean and free from an exoessive 
number of air hubbies, the presence of the latter indicating 
decomposition during manufacture. About 6% of ash is 
the permissible maximum ,■ the quantity usually found lies 
between 2-3 and 4-5%. The R luc should lie‘neutral, or 
practically so to litmus pajs-r. The jelly-strength is best 
ascertained by steeping the glue in cold water for 16 hours 
and then melting it at 169 F. (71° 0.), the proportions of 
glue to water being Biioh that the resulting jolly will 
contain from 7 to 19% of glue (7% in the caso of higher- 
grade glues and 10% for lower qualities). The jelly is 
then ooolod to about 45 F. (7= and its firmness, judged 
by pressing with the fingers, j M compared with that of a 
jelly prejwrcd from a standard sample. Viscosity is 
determined at 30 C. in an Englor’s viscometer, using a 15% 
g]uc solution; the time of flow for a high-grado gluo is 
about 360 seconds. Ohio should not contain any fatty 
substance, as determined by heating the glue solution 
with hydrochloric noid and extracting the cooled mixture 
with other. Excessive foaming is undesirable ; 399 c.c. of 
a 10% glue solution are heated for 1 min. to 150 F. 
(65° G.) in a beaker of about 2-5 in. diameter, when the 
layer of foam produced should not exceed 0-25 in in 
depth.—W. P. S. 

Glue from hide fleshings preserved with formaldehyde. 

\erein Doulsehor Lederleimfabriken. Z. aneew 

Chem., 1914,27, 111., 348—349. * 

Hide fleshings bought in summer have often been found 
quite useless for glue manufacture. When boiled in the i 
glue kettle they became red and hard, giving, even after 
prolonged boiling, a very small yield of glue of inferior 
quality. This has been found to be due to the use of 
formaldehyde or preparations containing formaldehyde 


nuu , o irrtnmmm oj - - . u Agric. Prat.., Apr. 23 

1914. .1. Board Agric.. 1914, 21, 332. (See also this J.[ 
1913,1136; 1914,560.) 

In experiments at Rennes crops were doublod in certain 
cases by the use of ant iseptics. Toluene, carbon bisulphide, 
formaldehyde and tar gave increased yields in box 
experiments with white mustard; baryta, naphthol, 
and creosote were harmful. In field trials similar results 
wore obtained oxcept that copper sulphate was benofioiai. 
in tlie field while harmful in box ox|H)riments. When 
used in quantities up to 59 c.c. of liquid and 5 grms. of 
solid per sq. metre, the antiseptics produced harmful 
results except in the cases of sulphur and potassium 
permanganate. Toluene, carbon bisulphide, and form¬ 
aldehyde up to 10 c.c. per sip metre wore benofioiai; 
1 c.c. of far was effective. Sulphur produced results 
proportional to the amount used. Potassium tier- 
mauganate was very effective even when 5 grms. nor 
sq. metre were used.—R. G. P. 

Nitrates in soil; delation of certain jdants to the formation 

°f ~. -•. T ; X 2, L y° n and J. A. Bizzell. Gomel I 

Umv., Agric. Expt. Htat., Memoir No. I. J. Board 
Agric.. 1914, 21, 449- 441. 

The nitrate content of soil under various crops diffored 
for each different crop on the same soil and a characteristic 
relation was observed betwoen the nitrate oontent of 
the soil and the crop at different stages of growth. The 
crops had also a distinot inflncnco on the nitrate content 
of the soil in following vears. Mixed grasses caused verv 
low nitrate contents which may acoount for the known 
injurious offeot of grass in fruit orchards where available 
nitrogen is deficient.—R. G. P. 

Soil constituents; Assimilation of - by outs. J W 

Paterson and P. R. Scott. J. Agric., Victoria, Anri! 
1914. J. Board. Agric., 1914, 21 , 331-332. P ” 

Nitrogen, potash, lime, magnesia, phosphoric add and 
silica were determined in the grain, straw and roots of 
oat plants («) just before flowering, (6) when the plants 
were well in the ear and the lower leaves turning yellow 
and (c) when the crop was ripening. Maximum assimila- 
tion of food constituents was readied before ripening and 
absorption from the soil apparently ceased some time 
before growth stopped. Nitrogen and potash ceased to be 
absorbed about the time of full bloom between stages 
<«) a ? d < 4 !:, Phosphoric acid, lime and magnesia were 
absorbed till somewhat later; siliea was absorbed as long 
as the plants were green. The early absorption of nitron 
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and potash shows the need for a readily available supply 
for young oats. As phosphatio manures have a more 
prolonged action and arc absorbed during later growth, 
they should be more favourable for oats than nitrogenous 
manures.—R. G. P. 

Sodium and jndamum manuring ; Effect of - on com¬ 

position and yield of plants. Rhode Island Agric. Expt. 
Stat., Bull. 153. J. Board Agric., 1914, 21, 441. 

The experiment was commenced in 1894 to ascertain the 
effect of different relative quantities of sodium and 
potassium applied to root crops as chloride and carbonate. 
Liberal amounts of nitrogen and phosphoric acid weie 
used and lime was applied also. The full amounts of 
sodium and potassium applied per acre were, sodium 
chloride 250 Jo.; sodium carlwnate 220 lb. ; |>ot-assium 
chloride 420 lb. ; potassium carbonate 330 lb.; in later 
years about one-third of those amounts was used. Increase 
of sodium manures raised the amount of phosphorus but 
not nitrogen in the crop; the percentage of sodium in the 
crops was increased but the potassium generally was 
decreased. In most cases substitution of sodium for 
potassium caused a decrease in the crop. With beet-root 
a 25% increase in yield resulted on adding sodium manures; 
the percentage of total sugar in the crop was lowered, 
but the actual amount of sugar produced was increased. 
With potatoes substitution of sodium for potassium 
decreased their growth without altering the percentage 
of starch, although the nitrogen was increased.—R. G. P. 

Nitrogenous manures; Experiments with new . |j. 

Haselhoff. Landw. Versuchs-Stat., 1914,84, (1and2|. 
J. Board Agric., 1914, 21, 332—333. 

Experiments have been made at Harlcshausen during 
the last six years with calcium oyanamide (nitrohm), 
calcium nitrate, liquid manures ►Sohlbsing nitrate (calcium 
nitrate containing free lime), Burkheiser salts (by-product 
of the Burkheiser gas-purification process), and Galalith 
t residue from the manufacture of a substitute for horn, etc., 
from casein), in comparison with ammonium sulphate 
and sodium nitrate, particularly with regard to time and 
manner of application. The utilisation of the nitrogen 
of ammonium sulphate was equal to that of sodium 
nitrate. Ammonium sulphate gave blitter results on loamy 
than on sandy soils, except- when used aH top-dressing for 
barley. Calcium nitrate whs somewhat inferior to sodium 
nitrate, and produced a better effect on sandy than on 
loamy soils. Sohlbsing nitrate was about equal to sodium 
nitrate for spring wheat and barley. Calcium cyanamide 
applied deeply in autumn was bettor for barley than 
sodium nitrate, but if anplied in autumn to the surface 
or in the spring either deeply or on the surface, sodium 
nitrate was superior. The nitrogen of calcium cyanamide 
was utilised better on loamy than on sandy soils. Liquid 
manure gave better results when mixed with the soil than 
when used as top-dressing. Burkheiser salta were inferior 
to ammonium sulphate with buckwheat or mustard, but 
superior to sodium nitrate with barley. Galalith gave 
good results on loamy soil, but waB less effective on sandy 
soils ; tho nitrogen was less readily utilised than that of 
nitrates and much nitrogen remainod in the soil for suc¬ 
ceeding crops. (See also this J., 1913, 300.)—R. G. P. j 

Electric cultivation. W. Lob. Z. angew. Chern., 1914, 
27, 530—531. 

Experiments were made to determine the cause of the 
stimulating effect of high-tension electric discharges 
upon the growth of plants. Tho silent discharge and the 

? 'low discharge were used. Starch solutions were hydro- 
ysed in absence of oxygen, and tho portion of tho starch 
which was not hydrolysed was rendered resistant to 
diastase. Peptone was slightly hydrolysed, ammonia 
being formed, but the amino-acids and “ non-oolloidal 
nitrogen ” were not appreciably increased. The diastatic 
properties of panoreatin were greatly decreased, and to 
some extent also tho tryptio properties, the action on 
fibrin being more strongly diminished than that on oasein. 
The formation of sugar from starch by diastase was 
decreased.—J. H. J. 


8TARCEKS; GUMS. 


Egyptian phosphate, industry. Ch. of Co nun. J., Oct., 
1914. [T.R.j 

The extensive deposits of phosphate* near the Red 
Sea are coimectoa by a 20-mite railway with Port 
Safaga on the Red Sea, where the rook is loaded and 
exported. The rook contains 65 per .cent, or more of 
tricalcic phosphate. An Italian company has obtained 
extensive concessions about 12 miles inland from Kosseir 
and also at Sebaia on the eastern bank of tho Nile, between 
Kenoh and Assouan; the former concession is being 
linked up to tho port of Kosseir with a light railway, which 
should shortly be completed, and the rock from the latter 
mines will be transported down to the Nile by a ropeway 
and thence to Alexandria by boat for shipment. It is 
oxpoeted that exports will begin that year. The total 
output of phosphates in Egypt for the years 1908 to 1912, 
according to the Survey department, was as follows: 
1908, 700 tons; 1909, *1,000 tons; 1910, 2,397 tons; 
1911, 11,925 tons; and 1912, 69,958 tons. According to 
the Financial Adviser's report, the output during 1913 
exceeded that for 1912 by about 33,000 tons. The Red 
Sea area iH responsible for almost the whole output. 
Practically all the raw phosphates produced is shipped 
from Egypt, principally to Japan. That country in 1912 
took about 49.000 tons out of a total export of 52,000 tons, 
and in 1913 59,000 tons out of a total of 04,000 tons. 
According to the customs returns, the average value of 
the raw phosphate shipped during 1913 at Port Safuga 
was about. Jtl jier ton. The local demand for raw 
phosphates for manure is practically negligible, but about 
13,000 tons of superphosphates were imported during the 
past year. Projects for the manufacture of superphos¬ 
phates at Alexandria, with the aid of pyrites imported 
from Greece, are said to he under consideration, and the 
reported discovery of pyrites in the Sinai Peninsula is of 
interest in view of the proximity to the Red Sea phosphate 
field. Should the manufacture of superphosphates be 
established on a considerable scale in Egypt, the working 
of other deposits might become commercially possible. 

The system : )totassiam nitrate, sodium chloridi, miter 
Leal her and Mukcrji. See VI1. 

The systems: (a) water, magmsium carbonate, and car¬ 
bonic acid , and (u) water, calcium carbonate, maynmium 
carbonate, anil carbonic acid. Leather and .Sen. Set VII. 


XVII.—SUGARS ; STARCHES; GUMS. 

(Unease rose); Absorption of - by bone-black. H. A. 

Morton. J. A liter. Chcm. Soo., 1914, 36, 1832—1838. 
Known amounts of purified hone-black and dextrose 
solution were heated in sealed tubes at about HOC., 
until equilibrium was established (in most cases, about 
U) days). The ratio of the weight of sugar per grm. of 
solution to that per grm. of bone-black, after equilibrium 
! was established, was practically constant over the entire 
range of concentrations studied (4*63% to 50-58% of 
dextrose). The equilibrium amount of sugar cotnained in 
1 grm. of the solution. At the ordinary temperature, 

| absorption was exceedingly slow.—F. Noon. 

Sugar imjxnls from (lermany. Ch. of Comm. .1.. Oct-, 
1914. ’ [T.R.J 

The following table shows our imports of sugar from 
Germany in 1913:— 

Cwt. £ 

Refined . 9,309,0114 ft. 161,380 

Unrefined . 9,440,520 4.733,425 

Total value. 18,749,584 10.801,805 

The countries whence we may expect to obtain in due 
course supplies of cane sugar are Chiba, Java, Haiti, Peru, 
Brazil, etc. A useful quantity of cane sugar is forth¬ 
coming from India, British Guiana. Trinidad, 1 and other 
British West Indian Islands and Mauritius, though it can 
hardly be expected that the output is capable of great 
j extension at short notice. 
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Propoted^sug* byt-fo&rv “* Kidderminster. Oh. of 
Coma. J., Oot., 1914. [T.R.f 
DnmoTOWKS in oonneotion with the supply of machinery 
fk S . * lav ‘ n K now been overcome, the Chairman of 
tne Kidderminster Chamber of Commerce announces that 
a sugar beet faotory will shortly be established there. 

Sugar; Prohibited import and export of ——. See 

page 1038. 

Patents. 

Ptiter [for saccharine juice 1 Continuously-operating -. 

J. H. Fleetwood, New Orleans, La. U.S. Pat. 1,107,924, 
Aug. 18, 1914; date of appl., Mar. 24, 1914. 

The sacoharino juioo is oirculatod by a pump from a 
reservoir, through a series of filter-oasings in which the 
liquid flows over the outside of a number of separate filter- 
bags, the unfiltered liquid returning to the reservoir. 
The interior of the filter-bags is connected with a rooeiving 
tank fitted with a water-supply. The filter-casings are 
connected with a steam-supply.—A. T. L. 

Sugar solutions ; Process and apparatus for the clarification 

of -• Kopke Clarifier Co., Ltd Fr. Pat. 487,981, 

Feb. 2, 1914. (Soo also U.S. Pat. 1,101,940, June 30, 
1914; this J., 1914, 841). 

The solution is introduced into a centrifugal drum through 
a pipe extending below a horizontal plate at the lower 
part of the drum, the latter having been filled previously 
with a chargo of the solution and set in rotation. The 
solution which is introduced subsequently attains the 
volocity of the solution already in tho drum beforo it 
escapes from under tho outer edge of the horizontal plato ; 
a perforated plato fitted below this horizontal plato aids 
in subdividing the solution. The heavier solid impurities 
are deposited on the wall of the drum whilst the lighter 
particles colieot at tho centre. Tho drum is surrounded 
by a casing and tho process and apparatus may be used 
for raw, heatod, dofooated, or concentrated juices. Means 
are provided for washing and removing the separated 
impurities.—W. P. S. 


wit added is large or small, so is the initial vekxrft* an 
the total degree of hydrolysis produced when the eniym 
“ •rJS!? ,olution of glycogen. After the “ stationer 
^ jj-■ been reached, further hydrolysis can be induoe 
by addition of more salt or more onzymo, so that thex 
appears to be an equilibrium established between fre 
salt, free enzyme and salt-enzyme complex, Hydrolyti 
is retarded by addition of tho mixed hydrolytio produotc 
but maltose alone has very littlo effeot. It iB conclude! 
that the arrest of hydrolysis is not due to any considerabl 
destruction of the enzyme, or to an inherent resistance 
of tho rosidual dextrin to further hydrolysis, but mainl 
to tho retarding influence of the mixed hydrolytio pro 
duots.—J. H. L. r 


ttreunng and distilling machinery and apparatus. Boarc 
of Trade Bulletin. No. 78. [T.R.] 

May bo obtained from the Board of Trade, Comm. Intelli 
gence Branch, 73, Basinghall Street, E.G 


Patents. 


Distilling column; High-proof, water-cooled , spirit - 

P. Publicker, Philadelphia, p a . U.S. Pat. 1 , 109,701 
Sept. 8, 1914 ; date of app]., May 9, 1914. 


The column, which is submerged in a cooling liquid in 
a rooeptaolo, consists of a number of superposed units, 
oach having a concavo-oonvex bottom, a flat top, a 
concavo-convex pan above tho bottom and oonoentric 
therewith, and a screen over tho pan; the distillate 
passes through this screen before collecting in the pan. 
The top anti bottom of the unit are braood against pressure 
from without, and the pan is spaced from both the bottom 
and the top, by brackets. The bottom of oaoh unit is 
connected with the top of tho unit below, and a drain pipe 
leads from each of the pans to a common manifold jjipc. 


Producing maltose. U.S. Pat. 1,110,756. Sec XVII.* 


Sugars; Process for producing syrups and -. C. B. 

Duryea, New York. U.S. Pat. 1,110,755, Sept. 15, 
1914 ; date of appl., April 12, 1911. 

Crude green starch is modified, purified, and cooked 
with acid ; tho product is neutralised, saooharified with an 
extraot of raw grain, refined and concentrated.—L. E. 

Maltose ; Process of producing ——. C. B. Duryea, Now 
York. U.S. Pat. 1,110,756, Sept. 15, 1914; dato of 
appl., Mar. 27, 1913. 

Thick boiling starch is modified {e.g., by the “ in suspen¬ 
sion ” proooss), purified, and cooked at a concentration 
of about 14°—18° Be. (sp. gr. 1-108—1-142) “under acidic 
conditions.” The product is neutralised, saccharified by 
enzyme action, refined and concentrated.—L. E. 

XVm.—FERMENTATION INDUSTRIES. 

Glycogen ; Hydrolysis of - by diastasic enzymes. III. 

Factors influencing the end-point of the hydrolysis. 
R. V. Norris. Biochem. J., 1914, 8, 421—433. 

A solution of glyoogen is not completely hydrolysed to 
maltose by pancreatic glyoogenase unless very high 
concentrations of enzyme are used, although even with 
lew concentrations tho whole of the glyoogen may dis¬ 
appear and the liquid lose its oapaoity for producing a 
coloration with iodine. The total degree of hydrolysis 
produced (measured by roduoing power in terms of maltose) 
rises with the concentration of enzyme but not propor¬ 
tionally. After the “ stationary point ” has been attained, 
further hydrolysis takes place on addition of more enzyme 
or glyoogen. The aotivity of a glyoogenase preparation 
is almost completely lost on dialysiB, but is restored by 
addition of oertain salts, notably chlorides (op. Starken- 
stein, this J., 1910, 507), Aeoording as the quantity of 


XIXa. -foods. 

Casein; Phosphorus content of -. A. W. Bosworth 

and L. L. van Slyko. J. Biol. Chom., 1914,19, 67—71. 
The phosphorus content of casein is usually given as 
about 0-85%, but, by treating a solution of oasein in 
ammonia with ammonium oxalate, adding an oxooss of 
ammonia and allowing tho mixture to stand for 12 hoars, 
tho phosphorus is reduced to about 0-70%, Some of 
the casein is hydrolysed by the treatment and some 
phosphorus is split off, but tho hydrolysed portion is not 
precipitated by acetic aoid and does not affect the com¬ 
position of the final preparation. Tho higher figure 
ordinarily givon is due to the presenoe of inorganio 
phosphorus compounds (dicalcium phosphate) derived 
from tho milk and not removed by the usual methods 
of preparation. As the molecular weight of oasein » 
approximately 8888, the lower percentage corresponds 
very closely with the presenoo of two atoms of phosphorus 
in tho casein molecule. Analyses of various (n « 
show that there is a general relation between the yield of 
ash and the phosphorus content.—W. P. S. 

Caseinogen; Action of diazomethane on -. ( Prelimin¬ 

ary communication). A. Qeako and M. Nierenstein. 
Biochem. J., 1914, 8, 287—292. 

Methylooaseinooen, obtained by the very prolonged 
notion of ethereal solutions of diazomethane on caseinogen 
(cp. Herzig and Landsteiner, this J., 1914, 671), is indis¬ 
tinguishable in appearanoe from caseinogen, but contains 
3-5% more mothyl (in OCH, and NCH, groups) deter¬ 
minable by the Herzig-Meyer method. It is muoh Isas 
readily soluble in acids and alkalis than oaseinogen, and 
its solution in alkalis appears to be accompanied by 
partial loaa of methyl groups. Determinations of nitrogvt) 
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in methylocaseinogen by Kjeldahl's method rive con¬ 
sistently lower results than by Dumas' method, e.g., 
14-84 compared with 16-49%, yet there appears to be no 
evolution of free nitrogen when the substanoe is boiled 
with concentrated sulphurio acid. Methylocaseinogen 
gives Millon’s reaction, and it is therefore doubtful 
whether methylation affects the tyroBin nucleus. The 
Adamkiewicz - Hopkins reaction is more pronounoed than 
with caseinogen.—J. H. L. 

Pentoaana and methylpentomns; Production of w-hydroxy * 
s-methylfurfuraldehyde from carbohydrates and its in¬ 
fluence on the. determination of -. M. Cunningham 

and C. Dor6e. Biochem. J., 1914, 8, 438—447. 
u-Hydroxymkthylfuhfural is formed by the notion of 
dilute hydrochloric arid on hoxoses, starch and the cellu¬ 
loses {cp. van Ekenstein and BlankBiua, this J., 1910, 
1028). Like methylfurfural it yields a phloroglucido 
soluble in aloohol, and gives a red colour with solutions of 
aniline in alcohol, but none with aniline acetate. Owing 
to its Blow formation it does not interfere with the deter¬ 
mination of pentosans by the Krobcr phlorogluoinol 
method (see thiB J., 1901,396) if the distillation is stopped 
as soon as the distillate oeases to reaot with hniline acetate. 
If, however, distillation is continued as long as the dis¬ 
tillate produoes a rose colour with an alcoholic solution of 
aniline, an additional largo volume of distillate is obtained 
which yields a phloroglucido precipitate solublo in alcohol 
and containing w-hyoroxymethylfurfural besides mothyl- 
furfural derivod from methylpentosans in the original 
material. If dextrose, starch or pure collulose is subjected 
to aoid distillation undor these conditions, the distillate 
yields a phloroglucido precipitate entirely Boluble in 
alcohol, and amounting to 1—2% of the material em- 
loyed. Hence determinations of methylpentosans made 
itherto (see Ellett and Tollens, this J., 1905, 212) are of 
doubtful value. w-Hydroxymethylfurfural is probably 
the unknown substance precipitable by phlorogluoinol, 
referred to by previous workers, and its prosence explains 
many of their observations, e.g., that if the distillates 
obtained in determining pentosans in natural products are 
redistilled there is often a considerable loss of “ furfural ” 
Up. Fraps, this J., 1901, 843), this being doubtless due to 
hydrolysis of w-hydroxymothylfurfural presont, to formio 
and tovulinic acids, by the hydrochlorio acid (see van 
Ekenstein and Blanksma, be. cit.). —J. H. L. 

Canned foods ; Abnormal quantities of tin in -. llossde 

and von Morgenstem. Z. offentl. Chem., 1914, 20, 
171—172. 

Canned vegetables and other foodstuffs always oontain 
tin derived from the reoeptacle but, as a rule, the extent 
of the metallic contamination is slight. Large quantities 
of tin are, however, dissolved when the substance is 
allowed to remain in the tin after the latter has been 
opened. For instance, a sample of spinach contained 
18 mgrms. Sn per kilo., which increased to 1038 mgrms. 
per kilo, when the can was left open for 6 days. A sample 
of canned sorrel contained 315 mgrms. Sn per kilo., whilst 
a sample of spinach mixed with sorrel contained 807 
mgrms. per kilo. The letter sample contained 0-434% of 
oxalic aoid. The tin forms an insoluble compound with 
the vegetable substances and is not re-dissolved by the 
gaatrio juioe; consequently, the presence of smell quan¬ 
tities of tin in foods is not likely to cause injury to health. 
Copper salts, when added to vegetables to impart a green 
oolour to the same, also form insoluble compounds. 

-W. P. S. 

Feeding stuffs {oilcake and bran). Board of Trade 
Bulletin, No. 76. [T.R.] 

Mat be obtained from the Board of Trade, Comm. Intelli¬ 
gence Board, 73, Basinghall Street, E.C. 


over the filter-oloth is provided with a heavy oiroum 
ferontial ring whioh rests on a flange formed in the funnel 
shaped filtering vessel and serves to retain the filter-olotl 
in position.—W. H. C. 


[Milk] Separators; Centrifugal -. I. David. Fr. Pat 

468,811, May 3, 1913. 

In tho bowl of the separator is a spiral formed of a numbe 
of thin plates spaoed very slightly apart so that a numbe 
of relatively short spiral passages are formed for tb 
liquid. The upper surface of the compound spiral ha 
tho form of an inverted cone and follows very closely tb 
oontour whioh the surfaoe of the limiid would assume i 
it were rotated in an empty bowl.—W. H. C. 

Finely divided solid materials f milk powder, etc.] suspends .i 

in air or other fluid ; Recovery of -. Merrell-Soul 

Co. Fr. Pet. 468,859, Feb. 24, 1914. 

The process is intended particularly for the recovery c 
iino powders obtained by evaporating milk or othe 
organic liquids. Tho milk or the like w sprayed into 
desiccating chamber along with a current of air and th 
resulting solid particles are collected either in the ohambe 
itself or in a series of filter-chambers, so arranged that th 
powder falls from the filters on to the floor of the desicca 
ting chamber. Each of the filter-chambers can be inde 
pendently isolated to allow the powder that has collect© 
to be Bhaken down. The powder from all the filter 
chambers is thoroughly mixod in order to obtain a produc 
of uniform quality.—W. H. C. 

Sour-milk preparations ; Production of stable, concentrate 

-. F. Sauer. Ger. Pat. 276,452, May 10, 1913. 

Milk containing an aoid ferment, e.g., yoghurt milk, i 
separated into its solid and liquid components ; the whej 
which contains laotio acid, is mixed with suoroao, evape 
rated to a syrupy consistency, and mixed with the cure 
which contains the ferment.—T. F. B. 


Butter ; Process of producing renovated and artificial - 

E. B. Heller, New York, Assignor to Beatrice Creamer 
Co., Lincoln, Nebr. U.S. Pat. 1,109,750, Sept. 8, 1914 
date of appl., Mar. 25, 1912. 

Butter material (consisting of a fatty substance and 
lacteal fluid) iB meltod- in vacuo, washed, and then ohille 
and granulated in vacuo. The product is mixed, in absenc 
of air, with milk that has previously beenpasteurised an 
inoculated with flavouring baoteria. Tno mixture i 
allowed to ripon in vacuo, and finally churned and worke 
in vacuo. —L. E. 

Fruits; Process of treating -. P. J. Scheuermann, S 

Louis, Mo., Assignor to S. G. Martin, Chicago, Ill 
W. O. Bartholomew, St. Louis, Mo., and E. Sohaaf, 8 
Marys, Mo. U.8. Pat. 1,108,521, Aug. 25, 1914; dal 
of appl., May 24, 1909. Renewed, July 16, 1914. 
Fruit is treated with air containing 2% of an oxide c 
nitrogen.—W. P. 8. 


Food for infants, invalids, and old persons; Process /< 

preparing -. M. F. Doming, Tappan, N.Y. U.l 

Pat. 1,108,555, Aug. 25, 1914; date of appl., June 1! 
1913. 

A mixture of ground cereals, water& protein, fat, oarb< 
hydrates, and diastatic enzyme is heated until it beconu 
flocculent.—W. P. 8. 


Food ; Method of producing predigested -. C. ] 

t\_ it _tr_i_ rr a n.i t 11/> rrei a _ a. tie iaw 


Pat«v-ph 
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XIXb.—WATER PURIFICATION; SANITATION. 

if <Utr ; Apparatus for the preparation and preservation 

of pure - in considerable quantity. T. Paul. Z. 

Elektroohem., 1914, #0, 179—185. 

The general arrangement oi the apparatus is shown in 
the diagram. Fresh spring water, freed from oarbon' 
dioxide by standing for some days with caioium hydroxido, 



is deoanted into the tinned oopper still, r, of about 30 
litres capacity, and is slightly acidified with phosphoric 
acid. The steam passos through the tin U-tubo, p, into 
the bottom of the inner vessel, d, also of block tin. This 
oontains milk of lime, and is provided with siove plates, 
p, q, to prevent oalcium hydroxide blowing over into the 
tube, /. leading to the double surface oondonser, g. The 
distillate is collected in well cloanod and Bteamed Jena 
glsga vessels. After about 2 litres have passed ovor the 
conductivity of the condensed water should have sunk to 
about 0-7 x l(T fl and about 10 litres of distillate of high 
purity can then be oolleeted. This may be further purified 
by bubbling through it carbon-dioxide-free air for from 
24 to 36 hours, whereby the conductivity will bo further 
reduoed to from 0-45 X 10~» to 0-5 X 10~ a . For this purpose, 
and for the preservation of the water for use as required, 
a flask of about 15 litres capacity is fitted with a rubber 
stopper through which pass two glass tubes leading to the 
bottom of the flask, and a third short one connected 
through a soda-lime tube with a water pump. One of 
the longer tubes serves for the admission of purified air. 
The third tnbo, providod with a pinoh-oock, serves for 
drawing off the pure water for use and for sucking np 
fresh distillate into the flask.—O. F. M. 


Arsenates of lead. Tartar and Robinson. See VII. 


Patents. 

Water softening, purifying or filtering devices. G. R. 
Shankland, Manchester. Eng. Pat. 25,730, Nov. 11, 
1913. 

A portable apparatus consists of two superimposed 
oylindrioal vessels, the upper one containing a layer of 
artificial zeolites or other filtering material through whioh 
the water flows into the lower vessel. Or, the 
filtering material may be contained in a vessel situated 
between hte other two, and when not in use, the upper and 
middle 'vessels may be paofled into the lower and enclosed 
hy a lid.— W. P. 8. 


Water; Method of softening -. G. E. Bailey and 

B. A. Hatch, Assignors to The Ferroohem Co., Eos 
Angeles, Cal. U.8. Pat. 1,108,544, Aug. 25, 1914; 
date of appl., June 15, 1912. 

Solid rollers, constructed of material suitable for Hie 
softening of water, are immersed in the water and oaused 
to rotate one against the other under pressure; the 
abraded particles mix with the water.—W. P. S. 

Sterilising bottles; Method of -. E. C. R. Marks, 

London. From The Zahm Manufacturing Co., Buffalo, 
N.Y„ U.S.A. Eng. Pat. 9630, April 18,1914. 

Tim bottles arc carried on an endless band through a 
conduit containing heated air, then immersed in water 
heated to 140° F. (60° C.) and filled with the same, next 
emptiod and carried through a oonduit containing cold 
air, and finally discharged from the band. The air ourrent 
forced through the cooling oonduit is led through a narrow 
chamber in the hot water vessel and thonoe into the hot 
air conduit.—W. P. S. 

Solidified oil [Insextifuge] and process of making same. 

C. Ellis, Assignor to Ellis-Foster Co., N.J. U.S. Pat. 
1,109,119, Sept. 1,1914; date of appl., March 29,1910. 

An insoctifugal composition consists of a mixture of pine 
oil, naphthalene, a Bmall quantity of sodium stearate, 
and a non-volatile oil, heated togethor at above 100° C. 
to form a clear and transparent oake.—W. P. S. 

Nitrogenous bases from tar or tar oils ; Process for increasing 

the fungicidal and insecticidal properties of the -. 

Chem. Fabr. Florshoim Dr. H. Noerdlinger. Ger. 
Pat. 276,085, July 2, 1913. Addition to Ger. Pat, 
257,848 (see this J , 1913, 479). 

Thk bases arc heated with sodium or potassium in presence 
of an alcohol. Example : 50 kilos, of coal tar bases are 
mixed with 180 kilos, of sodium, and 700 kilos, of absolute 
alcohol is added at such a rate that a brisk reaction takes 
iace : when the addition is complete, the mixture is 
eatodundera reflux condenser till all the sodium is dissolved 
and is then treatod with water; 45—50 kilos, of bases of 
increased insecticidal powers are obtained. Other bases, 
such as those obtained in the dry distillation of molasses, 
may be treatod similarly.—T. F. B. 

Water ; Process of softening -. H. Ley, Assignor to 

Verein. Seidenfarbereion C. A. Langcnbeck und I. P. 
Loho, Elberfeld, Germany. U.S. Pat. 1,109,849, 
Sept. 8, 1914. Date of appl., Nov. 24, 1913. 

She Fr. Pat. 463,044 of 1913 ; this J„ 1914,331.—T. F. B. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Drugs and preparations derived therefrom; Comparison of 
the methods used in the various Pharmacopoeias for the 

determination of the active principles of potent -. 

H. Dichgans, lnaug. Dissert., Berne. Reviewed by 
H. Hdrlssey. J. Pharm. Chim., 1914, 10, 238—248. 
The methods compared are those of the Pharmacopoeias 
of Austria, Belgium, Great Britain, Denmark, Spain, 
Frame, Germany, Holland, Hungary, Italy, Japan, 
Norway, Sweden, Russia, Servia, and the United States. 
The processes were tested with regard to their cheapness, 
rapidity, and preoision. Nux vomica. The Keller - 
Fromme method is recommended for the drug. 7-50 grms. 
of the fairly fine powder are macerated with 50 grms. 
of ether, 25 grms. of ehlorootrm and 5 grms, of ammonia 
for 30 mins, with frequent shaking. 50 grms, of the 
liquid are filtered through a double filter, evaporated, 
and the residue treated with 2 grms, of chloroform, 20 e.o. 
of ether and 20 c.c. of water. After the addition of 6 o.c. 
of N1 10 hydroohlorio aoid to the solution, the excess Is 
titrated using iodeosin as indicator. 1 o.o. of aoid is 
equivalent to 041904 grm. of alkaloid. For the extract, 
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1*25 grins, ore heated on the water bath for a short time 
with 10 c.c. of water. After cooling 50 grins, of ether, 
25 grins, of chloroform and 3 grins, of ammonia are 
added and the whole shaken vigorously for 15 mins. 
60 grms. are filtered off, evaporated, and the residue 
dissolved in 10 c.c. of chloroform and titrated after the 
addition of 10 c.c. of Nf 10 hydrochloric acid, 20 c.c. of 
ether and 20 c.c. of water. Ipecacuanha root. —6 grms. of 
the fine powder aro shaken occasionally during 30 mins, 
with 90 grms. of ether and 5 grms. of 10% ammoniated 
aloohol. 75 grms. aro filtered through absorbent cotton 
wool, ovaporated, and the residuo dissolved in 5 c.c. of 
absolute alcohol and treated with 20 c.c. of ether and 
10 c.c. of water. The alkaloids aro titrated with Nf 10 
aoid using haematoxylin as indicator, adding-about 30 c.c. 
of water during the titration, and vigorously shaking 
after the addition of each portion of the acid. 1 c.c. of 
acid corresponds to 0*0241 grm. of total alkaloid. Or the 
same weight of drug may bo treated as above with 120 grms. 
of ethor, and 100 grms. filtered off and shakon out with 
20, 10 and 10 c.c. of 1% hydrochlorio acid. The aoid 
extract is made alkaline with ammonia, shakon out with 
20,10, and 10 o.c. of ethor, which is filtered, and evaporated 
to oonstant weight. For the tincture the method of tho 
Hungarian Pharmacopoeia is recommended. Aconite root .— 
The best results are obtained by tho Keller gravimetric 
method (this J., 1895, 773) or the volumetric methods 
of tho Russian and Swiss Pharmacopoeias. The processes 
of the French, Russian and Swiss Pharmacopoeias are 
recommended for the tincture. Pomegranate bark.—l grms. 
of tho moderately fine air-dry powdor are shakon vigorously 
with 70 grms. of other, 5 grms. of 15% sodium hydroxide 
solution addod and tho whole shakon occasionally during 
half an hour. The other solution is filtered through 
absorbont cotton and allowed to stand after shaking with 
6—10 grms. of water 50 grms. of the clear othereal 
liquid are extracted first with 6 c.c. of N /10 hydrochlorio 
acid mixod with 5 c.c. of water, and then twice with 
10 c.c. of water. The excess of acid is titrated aftor tho 
addition of 10 o.c. of other and iodeoBin as indicator, 
1 c.c. of aoid corresponding to 0*10475 grm. of total 
alkaloid. For tho gravimetric process tho same quantities 
are usod, but tho ethereal solution is shakon out with 
20, 10, and 10 c.c. of 1% hydrochloric aoid. The com¬ 
bined aoid extracts are made strongly alkaline by the 
addition of sodium carbonate and shaken out with 20, 
10, and 10 c.c. of chloroform. The latter solution is 
filtered into a tared flask, evaporated after tho addition 
of 5 drops of hydrochlorio acid, and the residue dried at 
70°—80° C. 184 pts. of the hydrochlorides are equivalent 
to 147*5 pts. of the alkaloids. The volumetric procosses 
of the Swiss Pharmacopoeia aro recommonded lor bella¬ 
donna and henbane leaves and thoir preparations. Ethyl 
orange is a suitable indicator for the titration of hydrastine 
in hydrastis root. 7 grniB. of tho fluid extract of the latter 
are warmed in a current of air till tho weight is roduced 
to 6 grms. After cooling 1 grm. of 12*5% hydrochloric 
acid is added and tho whole made up to 14 grms. with 
water. This is shaken with 0*5 grm. of talc and 10 grms. 
of the liquid filtered off. The lattor is then shaken for a 
few minutes with 4 grms. of 10% ammonia and 75 grms. 
of ether. The ethereal liquid is cleared by the addition 
of 1*5 grms. of gum tragacanth, and 60 grms. filterod into 
a taxed flask, evaporated to dryness, and the residue 
evaporated three times with 5 c.c. of ether. It may be 
wanned with 10 o.c. of N /10 hydroohloric acid ana the 
exoess titrated with alkali using ethyl orange as indicator. 

—F. Shdn. 

Papaver orientals ; Subsidiary alkaloids oj -. J. 

Gadamer. Arch. Pharra., 1914, 252, 274—280. (See 
also this J., 1914, 885). 

Thebaine and isothebaine are accompanied in Papaver 
oricntale by exceedingly small amounts of at least two 
non-phenoUc and at least throe phenolic alkaloids. The 
non-phenolic alkaloids consist of protopino, in. pt. 
204°—205° C., and an amorphous alkaloid very soluble 
in organio solvents, whilst the phenolio alkaloids consist 
of a new alkaloid, glaucidine, m. pt. about 238°—239° C., 
[a]o about +47 to +64°, giving oolour reactions similar to, 


and apparently oloeely'related to glauoine, and a mixture 
of amorphous alkaloids too small in amount to separate 
and characterise.—T. C. 

Rhubarb root; A Chinese -. L. Rosenthaler and 

K. Kiene. Ber. Deuta. Pharm. Ges., 1914, 24 . 
234—243. 

A new kind of rhubarb root has reoently appeared, 
purporting to como from China. Anatomical and chemical 
examination show only slight differences, such as might be 
producod by differences of climate and Boil, between this 
root and European rhaponticum root.—F. Shdn. 

Green plants; Constituents of -. II. Volatile constituents 

of hornbeam leaves. T. Curtius and H. Franzen. 
Annalen, 1914, 404, 93—130. (See also this «T., 1912, 
706, 958.) 

1500 kilos, of hornbeam leaves were distilled in steam in 
portions of 15 kilos., the distillate made alkaline with 
baryta water and redistillod to remove barium salts 
of volatile acids. Tho distillate was then treated with 
freshly prooipitated silver oxide and tho silver salts 
of the acids thus producod from the aldehydes present were 
subsequently converted into tho barium salts and 
separated from unchanged alcohol and ketones by again 
distilling. The following substances were isolated and 
identified formic, acotic and hexylonic acids with one 
or more higher homologuos of tho latter, aoetaldohyde, 
w-butylaldehyde, valerylaldehydo, a/i-hexylenoaldehyde 
with several higher homologues, butylene, pentylene and 
hexylene alcohols, and an alcohol of tho formula, 0 8 H 14 0, 
with one or more highor alcohols. Tho method previously 
ubo(1 by tho authors to detect the presence of forraaldohydo 
in hornbeam leaves (oxidation of the volatile aldehydes 
with moist silver oxide and subsequent identification of 
formic acid, see this J., 1912, 700) has been proved to be 
fallacious, as mothyl alcohol is also oxidised to formic acid 
under similar conditions.—T. C. 

Flowers of Matricaria Chamomilla ; Constituents of -. 

F. B. Power and H. Browning, jun. Chem. Soc. Trans., 
1914,105,2280—2291. 

22*23 kilos, of the ground flowers of Matricaria Chamomilla 
Linn<$ (Gorman chamomile) were completely extracted 
with hot alcohol, tho alooholio solution concentrated to 
a soft extract and then distilled in Bteam. 23 grms. of 
a doep blue essential oil distilling over a wide range of 
temperature, together with an aqueous oxtraot and an 
oily resin were thus obtained, and were separately examined. 
The following substances were isolated and identified:— 
salicylic acid; an acid, probably C 8 H 18 () 2 , apigenin, 
C l6 Hi 0 O s , and a glucosido of apigenin which could not 
be obtainod crystalline; umbelliferono methyl ether, 
C l0 H 8 O # , and a crystalline substance, m. pt. 237°—239° C., 
whioh was apparently a mixture of umbelliferone and a 
dihvdroxyooumarin; choline; triacontane ; a phytosterol, 
C l7 lH 4a O, a phytosterol glucosido, C J3 H 88 0 8 ; palmitic, 
stearic, cerotic, oleic, linolio and volatile fatty acids, 
together with a sugar yielding d-nhenylglucosaione. 
There are considerable differences between the con¬ 
stituents of German ohamomile and Roman or English 
chamomile, Anthemis nobilis (Bee this J., 1914, 885).—T. C. 

Cotton-root bark [Qossypium herbaccum]; Chemical 

examination of -. F. B. Power and H. Browning, 

jun. Pharm. ,T., 1914, 93, 420-423. 

A concentrated alooholic extract of cotton-root bark 
distilled in steam yielded a very small amount of essential 
oil, whioh gave tho furfural oolour reaction and deposited 
crystals of acetovanillone, m. pt. 112°—114° C. The 
aqueous liquid from the steam distillation and the resta 
insoluble in water were examined separately. The follow¬ 
ing substances were isolated and identifieda phenolic 
acid, m. pt. 196°—199° O., probably 2.3-dihydroxy- 
benzoio acid, salioylic acid, a new phenolic substance , 
CpH 10 O„ m. pt. 258°—260° C., giving an acetyl derivative 
of m. pt. 152° C., a new yellow phenolic substance, CnH^O,,. 
m. pt. 210°—212° C., giving an aoetyl derivative of m. pt- 
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y?:r\r.?-A beu ?®’ * *■*** C^H.jO, m. pt. 

V:i 9'! * phytOBterol, a «ih»U amount of hydro* 

carbon probably triacont&ne, oeryl alcohol, a mixture of 
"wy chiefly oleic and palmitic acids, and a con* 
uderable quantity of sugar, yieldiug d-phenylgluoos&zone. 
lne bark oontains no tannin and no alkaloid.—T. 0. 


Cholin ; Some new physiologically active derivative* of —. 
A. J. Ewine. Bioohera. J., 1914, 8, 307—373. (Sec 
•Iso this J., 1914, 664.) 

For purposes of comparison with natural muscarin 
from Amanita muscaria , the author prepared eighteen 
derivatives of cholin, of which tho following are 
new formyloholin, HONfCHJ.CH.CH.OOCH, cholin 
HO»,C H 1 0H.°.b, H , > cholin other, 
Ply N(CHj)* 1 *CH,CH t ] a (), tnmothyl-fl-cyano- (and amino-) 
?£ y !?™ monium ^ydroxidp, HO N(CH,)„ CH,CH i CN and 
HO*N(CH j ) 3 ‘CH j C^ 1 1 |NH i , dimethyl oxazolium hydroxide, 

HO'^CHaJj'CHjCHjOriHg, and formocholin methyl, 

aii P i. ropyl and bu \ vl efchora > HO N(CH,) a *CH.()R. 
All the bases prepared showed considerable physiologioal 
activity, those approaohing most nearly to musoarin being 
onolin ethvl ether, cholin nitric acid ester, and trimethyl- 
0-aminoethylammonium hydroxide. Tho curare-like 
action of all these is however more pronounood than in 
the case of natural muscarin. The ethers of formocholin 
exert a physiological action similar to, but less powerful 
than that of the corresponding cholin others. Tho pre¬ 
paration and properties of tho now compounds are 


Geranium oil; Production of -. D. R. Mason. Amer 

Perfumer and Essent. Oil Rev., 1914, 9, 192. (Seo thii 
J., 1913, 1127.) 


The geranium roast was taken from South Africa to 
Franco about 1690. It was first cultivated for tho oil 
at Grasse in 1847 and taken to Algeria in the following 
year. Although the French oil is suporior, it oan be 
produced more economically in Algeria, as the rosat has 
to bo planted anaually in France. It should be possible 
to grow it in Southern California in localities not subject 
to sovero frost. Cuttings paoked for shipment can bo 
obtained at Algiers at about 12s. to 10s. per 1000.—F. Shdn 


Benxoterpenes; Experiments on the synthesis of the __ 

Part J. Derivatives of benzonorp-menthane. F. W- 
Kay and A. Morton. Chom. Soc. Trans., 1914, 106> 
1565—1683. 


The term “ benzotorpene ” is used to dosoribo thoso 
aromatic, terpene-liko substances which contain a benzene 
nucleus oondensod to tho normal monooyclic torpone 
skoleton such as is prosont in dipentene, for example. 
The bonzoterpenos form a connecting link botween 
naphthalene and the sesquiterpenes, bonzo-p-monthane, 

for examplo bearing tho sumo 

relation to a<selineno {this J., 1913, 107) as p-oymene does 
to tho monooylio terpencB in genoral. The preparation 
of a number of derivatives of benzonor-p-menthano. 


Vv/ :H > 

CH 

CH 


is described. Tetrahydro-a-naphthoio aoid, obtained by 
reducing a-naphthoic aoid with sodium in boiling alooholio 
solution was treated with phosphorus pentaohwrido and 
Mien with bromine and the resulting a-bromo-ocid con¬ 
verted into its ethyl ester. The latter was boiled with 
diethylaniline, whereby hydrogen bromide was eliminated 
and [a good yield of ethyl A ‘-dihydro-a-naphthoate 
obtained. This was treated with an ethereal solution of 


magnesium methyl iodide and gave a good yield of 
SS°-. A ±“^ , ? 8ntlieB -10-ol, * crystalline solid, m. pt. 
101 —102 0., having a peculiar penetrating odour 
resembling that of naphthalene. When digested with 
potassium pyrosulphate it loses water and is oon- 
vertod into benzo- A s i.'°i |li -nor-p.menthadiene, an oil, 
whioh distils at 255°—256° C. at 750 mm. and has a 
pronounced odour resembling that of petroleum. Ethyl 
tetrahydro-a-naphthoato when left in oontaot with an 
ethereal solution of magnesium methyl iodide is gradually 
oonyertod into bonzonor-p-menthan-10-ol, a viscid oil 
“ aT >ng a camphoraoeous odour, whioh distils at 168“ C. 
at 30 mm., and when digested with potassium pyro- 
sulphate loses water, with formation of benzo-A“S. , 'i-nor- 
p-menthene, b. pt. 259°—261° C. at 745 mm., whioh has 
a pronounced odour recalling that of cedreno. Benzo- 
A "ii'hnor-p-monthene, b. pt 245°—247° O. at 744 mm„ 
was obtained by reduction of benzo- A'^'O-nor-p- 
menthadione with sodium and alcohol.—A. 8. 


salts of carboxylic 
Ber., 1914, 


Catechol; Compounds of - with alkali salt) 

acids. R. F. Weinland and W. Denzel. 

47,2244—2252. 

Catechol forms with tho alkali salts of organio acids 
additive compounds, of which thoso with the formates 
aoetates, succinates and salicylates of Bodium and potas¬ 
sium have been prepared and isolated in crystalline form. 
They were obtained directly from tho aqueous or alooholio 
solutions of their components. A number of different 
compounds were produced from the same alkali salt, as for 
example 

* H-COONa+2C t H 4 (OH),; 
CO()K.CH a .CH 1 .COOK+3C,H 4 (OH).-f 4-6H.0: and 

C00K.CH l .CH 2 .C00K-|-5C,H 4 (0H) 1 +H,0. Only one 
salicylate compound was prepared; it contained 1 mol. of 
eaoh oomponont and 1 mol. I1 2 0.—G. F. M. 


Diaccfates and glycols; Preparation of - from di- 

bromides. E. G. Bainbridgo. Chem. Soc. Trans., 
1914, 105, 2291—2302. 

Ethylene dibromido and trimothylene dibromide when 
hoatod with potassium or silver aoetates and glacial acetic 
acid give the corresponding glyool diacotatcs: propylene 
dibromide similarly treated givos a mixture of the glyool 
diacotato and an unsaturated bromido, CH,CH i CHBr, 
with elimination of hydrobromic aoid, whilst iso-butylene 
dibromido gives an unsaturated bromide and no diaoctate. 
Tho diacetates of ethylene-, trimethylene-, propylene-, 
ay-butylene- and w-butylene-glyools givo good yields of 
tho corresponding glyool on boiling with an equimoleoular 
quantity of sodium othoxidc in alcohol, distilling off the 
solvent, saturating tho rosiduo with carbon dioxide, then 
boiling with 2 molooular proportions of water and fraction¬ 
ally distilling. Ethylene- and trimethylene-glyool di- 
acetates are catalytically hydrolysed by boiling with very 
small amounts of sodium othoxido in alcoholic solution 
and also by boiling with alcoholic sodium hydroxide, the 
yield boing however adversely affeoted by presence of 
water.—T. C. 


Partial pressures of liquid mixtures; Rapid laboratory 

method of measuring the -. M. A. Rosanoff, C. W. 

Bacon, and R. H. White. J. Amer. Chem. Boo., 1914. 

36,1803—1825. 

The liquid is fractionally distilled in such a way as to 
avoid reflux condensation and then tho composition and 
woight of eaoh fraction is determined and the composition 
of tho successive added distillates plotted against their 
weights, so as to obtain by extrapolation, the composition 
of tho distillate when its weight is zero {that is, of the 
first traoe of vapour givon off by the liquid). The dis¬ 
tillation is effected by an eleotrio heater which is im¬ 
mersed in the liquid in a jacketed vessel supported in a 
oonstant-temperature bath. The vapour passes downwards 
through the jacket to a condenser, and thence to a reoeiver 
having oompartments for tho oolleotion of oonseoutivo 
fractions. The distillates are analysed by determination of 
the refractive index or, for ternary mixtures, by Sohnlze's 
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method (J. Amer. Chem. Boo., 1914, 36, 498). Bsaolts 
and ourvcs are given for mixtnrea of carbon biaulphido 
and carbon tetrachloride, chloroform and toluene, acetone 
and toluene, and ethyl iodide and ethyl aoetate.—F. Sons. 


Para-oxyarylaninic acids, nitro-oxyarylarsinic acids, and 
S.3'-diamino-4A'-dioxyarsenobemene; Applications to 

suspend patents for -. Illue. OS. Journal (Patent*), 

Sept. 9 and Oct. 21,1914. 

Me. H. S. Wellcome has been granted a licence under the 
Patents, Designs, and Trade Marks (Temporary Rules 
Aots), 1914, to work patents for the manufacture of the 
above arsenic compounds (Meister, Lucius, und Briining. 
Eng. Fats. 13,486 of 1910,6596 of 1911, and 7865 of 1912; 
see this J„ 1911, 166, 768 ; 1912, 900). 

Synthetic drugs, new remedies, photographic developers, etc.; 

Index listof trade names of -. Compiled chiefly from 

The Extra Pharmacopoeia, W. H. Martindale and W. W. 
Westcott, 15th Ed., 1912; Die Anneimittel-Synthese, 
S. Frinkel, III. Aufl., 1912; Synthetic Drugs or Medicinal 
Products, V. Coblent?,, in Thorpe’s Did. of Appl. Chem , 
1913, Vol. V., 357—380; and Merck's Index, III. 
Aufl., 1910. 

The following is a supplement to the list published in 
this Journal, 1900, pages 1131 to 1138. 

Abanone. —Magnesium phosphotartrate. 

Acelomorphine. —Diaoctylmorphine, . 

C„H„SlO,(d I H > 0),. 

Acetopyrin. —Antipyrine aoetylsalicylate, 
C 1I H It N,0,C,H,0.0C,H l .C00H. 

Acetosal. —Acetylsalicylio aoid, C,H t O.OC,H,.C0 2 H. 
Aceiozone. —Mixture of equal parts of acetyl-benxoyl 
peroxide, C,H,CO.O.O.C,H,0, and kieselguhr. 

Acetysal. See aoetosal. 

Acidol. —Betaine hydrochloride, (' fi II n NO„HC]. 

Aeitrin. —2-Phenylquinoline-4-oarboxylio acid ethyl 
ester, C,H,N(C 4 H,)CO,C l H 4 . 

A copyrin. See acetopyrin. 

Adalin. —Bromodiethylaoetylurea, 

(C,H,),CBr.CO.NH.CO.NH,. 

Adamon. —Dibromodihydrooinnamio aoid horny! ester, 
C,H,(CHBr),CO,C 10 H 17 . 

Adigan. —Digitalis preparation containing all the aotivo 
principles except digitonin, this having been removed by 
prooipitation with cholesterol in alooholic solution. 
Adrenal. —Crystalline base from the suprarenal gland. 
Adrenaline.—VDihydroxyphenylmethylaminomethyl- 
carbinol hydroohloride, 

(HO),C,H,.CH(OH).CH,.NH(CH,),HCl. 

Adreucaine. See eudrenine. 

Afridol. —Sodium salt of hydroxymcrcnry-o-toluic aoid, 
CH,.C,H,(OO t Na)HgOH. 

Agnin.— Adeps lan® or purified wool fat. 

Agndlin. See agnin. 

AgoUlin. —Strontium cholato mixed with small quanti¬ 
ties of Btrontium salioylate and diaeetylphenolphtnalein. 

Agurin. —Addition product of theobromine-sodium and 
sodium aoetate, C 7 H 7 !i,0,Na,C,Hj0,Nn. 

Albargin. —Gelatose-silvor (16% Ag). 

Aldoform .— A formaldehyde preparation. 

Aleudrin. —Carbamic aoid ester of na-dichloroisopropyl 
alcohol, (CH,Cl),.CH.O.CO.NH,. 

Alfomin. —16% solution of basic aluminium formate, 

Al,(OH),(HCO,) 4 . 


Alginoid iron. See algiron. 

Algiron. —Iron oompound of alginic acid (from sea¬ 
weed); contains 11% Fe. 

ABmalein .—Condensation produot of hematoxylin and 
formaldehyde, CH.QJChHuO,). ; CH.. 

ABoean. —Santalylallopb.anate,NH,.CO.NH.00 1 .C|,EL,. 
Abhogen .—Suooinvl peroxide, (COOH.CH|.CH t .CO) t O,. 
Alpkatonc. See atphogen. 


Althein. —Asparsgin, C,H,(NH,XOO l H)CO.NH,-+-H l O 
Alypin.— Benxoyl-1.8-tetramethyldianunoethyl-2-iso- 
propyl alcohol hydroohloride, 

C,H,CO.O(C,H,)qCH r N(CH l ) l ]„HCl. 


Amort'n.—Triphenyldihydroglyoxaline, 

C|H|.G.NHvAn n IT 

0 4 H,.C.NH"^ ' * •' 

Amenyl. —Methylhydrastimide hydrochloride, 
CH.O,: C,H t (CO),N(CH,),Ha 


Amidopyrin. —Dimethylamiuoantipyrine, 
C ll H ll N,O.N(CH,) r 

Amphotropin. —Hexamethylenetetramine camphorate, 
(C,H„N,)„C 8 H h (COOH),. 

Amylorine. —Tsoamyltrimethylammonium hydroxide, 
C,H n (CH,),N.OH. 

Anceelhesin. —Ethyl ester of p-aminobenxoio aoid, 
NH,.C,H,.C0 1 C,H,. 

Anosthone. See amesthosiu. 

Analutos. —See kalmopyrin. 

Angioneurosin.— Nitroglyoerin, C,H,(O.NO.) t . 
Anisotheobromine. —Addition produot of theobrominr 
sodium and sodium anisate, 


C 7 H,N,O t Na,C,H 4 (OCH > )CO,Na. 

Anogon. —Mercury salt of 2.6-di-iodophenoI-4-Bulphoni 
acid, C 1 H,I,(OHg)(S0 1 Hg). 

Antacedm. —Calcium saooharato. 

Autkrasd .—Coal tar distillate having colour and cor 
sistence of olive oil. 

A ntiarthrin.— Condensation product of saligenin an 
tannin, probably the hydroxybenzyl ester of taunio aoi( 

Antileprol. —Purified chaulmoogra oil. 

Antiluetin. —Potassium-ammonium antimonyltartrat 
(SbO(C,H,0,) 1 KNH 4 ],H 1 0. 

Antiperiostin. —Mercury iodocantharidato, 
C g H„IO(COO),Hg. 

Antipyoninum.—" Neutral ” sodium tetraborate, pr 
pared by fusing together borax and boric acid. 

Antisderosine. —-Mixed inorganic salts of normal blood. 

Antodin. —Phenyl ethor of glycerol, CjH^OH^O.C.H 

Aperitol. —Mixture of equal parts of isovaleryl- at 
aoetvl-phonolphthalcin. 

Aponal. —Amyl carbamate, NH,.COOC 4 H n . 

Appallagin. —Mercury compound of nosophen (tetr 
iodophonolphthalein). 

Apyron. —Lithium aoetylsalicylate, C 3 H,().(X.',H 4 .C0,1 

Archibromin. —Monobromoisovalerylglycolvlurea, 


CH,(OH).OO.NH.CO.NH.eO.C t H,Br. 
Archiodin. —Monoiodoisovalerylglyoolyluroa. 


Argaldin.—> Combination of albumin-silver and hex 
methylenetetramine (10%Ag). 

Argofcrment.—' Colloidal silver. 

Argyrol. —Silver-vitellin (20—30% Ag). 

Argulan. —Mercury compound of dimethylphen; 
pyraxolonesulphamine, C 11 H, 1 N l O.NH.S0 4 HgOH. 
Arhhol. —Santalol, ( , ,H ,,(3. 

Arhoin.— Addition product of diphenylamine and eth; 
thymyl-benzoate, (C 4 H,),NH,CjoHjj.C 4 H 4 .CO|C 4 H|. 
Aristochin. See uristoquinine. 

Aristoguinine.— Carbonic ester of quinine, 
CO(OC, 0 H, l N 1 O),. 


Arrhenal. —Sodium methylarsinate, 

As0(CH|)(0Na)„6H,0. 

Arsacetin .—Sodium p-acetylaminophenylarsinate, 
C,H,O.NH.C,H 4 AsO(ONa)(OH),3-4H l O. 
Arsacetin-quinine. —Contains 43% of arsaoetan s 
84% of quinine. 

Arsalyt. —Bismcthylaminotetra-anunoarsenobeniene. 
Arsamin. See atoxyL 

Arson.—Olidin preparation containing silver. 
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ArnniKe arid. —p-Aminophenylarxinic Mid, 
NH,.C,H 1 A»0(0H),. 
Arsen-pbenol-amine. See Mlv&nan. 

Arttrenol. —o-Dihydroxyphcnyleminoroethyloarbinol 
hydrochloride, (HO) l C,H 1 .CH(OH).CH,NH„HCl. 

Asipkt/l. See aayphil. 

Aspirin, Soluble.—See kalmopvrin. 

Aepimphen .—•Aminoeoetpheuelidido aoetyl»licyl»te, 
C i H,0.C,H,.NH.C,H,0.NH„C 1 H,0.0C 4 H 1 .C00H. 
Asquirrol .—Mercury dimethoxide, (CH,0),Hg. 

Astrdin .—Antipyrine methyl-ethyl-glycollate. 

Asurol .—Addition product of meroury salicylate and 
sodium aminohydroxy-isobutyrate. 

Asyphil .—Meroury salt of atoxyl, 

(NH,C,H 4 .AsO.(OH)0),Hg. 

A lophan. --2-Phenylquinoline-4-carboxylic acid, 
C,H,N(C,H,)COOH. 

Atcxyl .—Sodium p-aminophonylarsinate, 

NH,.C,H 4 .Ar0(0H)(0Na),xH,0. 

Atrinal .—Atropinesulphuric acid, C 17 H, s O,NS. 


Calcinol ,—Calcium iodate. 

Calcusol .—Bffervesoenfc preparation of potassium bi¬ 
carbonate and piperidine-p-aulphamine benioate, 
SO l (NH,)C # H 4 COOH,C # H 1I N. 

Calomdol .—Colloidal oalomel. 

Camphoid .—Collodion substitute; 1 part of pyroxylin 
in 20 parte each of camphor and absolute alcohol, by 
weight. 

Camphoral .—Camphoric acid ester of santalol, 

C *H, 4 (COO) g (Cj ,H |a ),. 

Camphomn .—Solution of 15 parts of oamphorio acid 
mothyl ester in 85 parts of santalol. 

Canadol .—Light petroleum spirit, sp. gr. O-BSO—•0*700. 

Casumen .—Soluble form of casein (" nocoulent casein ”); 
contains 90% of protein. 

Celloidin .—Pyroxylin purifiod by solution in alcohol 
and ether. 

Cellotropin .—Benzoic ester of arbutin, 
C.H/X^H^.O.COC.Hj. 

Ceredine .—Speoial dry powdered yeast. 

Cerolin .—Solid extract of yeast, containing fat. 

Cctiacol .—Pyrocatechol mothyl cetyl ether, 


Atyrosyl. See asyphil. 

-1 zovernin. —Acetylaminoazotoluene, 

CH,.C 4 H 4 .N g .C i H # (CH,).NH.0 t H,O. 

Barbitone. —See veronal. 

Barutiu. —Addition product of theobromine-barium and 
sodium salicylate. 

Benzinoform .—Carbon tetrachloride. 

Benzomlin. —Methyl benzoyl Halicylate, 

C.H 4 (O.CO.C i H 8 )COOCH s . 

Biogen. —Magnesium peroxide. 

Biolactyl. —Preparation of lactic acid bacilli. 

Biscintod. —Combination of cinchonidinc hydriodide and 
bismuth iodide, C 1# H. a N a O,HI,BiI a . 

Hitman. —Colloidal bismuth. 

Bismutose. —Contains about 22% Bi aud 66% albumin. 
Blankit. —Sodium hydrosulphite. 

Blenal. —Carbonic acid ester of santalol, CO(OC u H„) 2 . 
Bomyixil. —Bornyl isovalerate, C 4 H l CO.O.C 13 H 17 . 
Bornyml , New. —Bornyl isovaleryl glyoollate, 
C 4 H 8 COOCH i .COOC 10 H 17 . 

Borojorm. —Solution of formaldehyde in sodium 
glycoroborato. 

Borsalyl. —Sodinm borosalic 3 f late. 

Borovertin. —Hexamethylenetetramine triborate, 

0,H ia N 4 ,3HB0,. 

Bromcigon. —Albumin preparation containing bromine. 
Bromelia, crysl. —/S-Naphthyl ethyl ether, Ci 0 H 7 .O.C,H 5 . 
Brometone. —Tribromo tertiary butyl alcohol, 

CBr 8 .C(CH g ) # OH. 


C 4 H 4 (OCH 8 )(OC 14 H„). 

Chinaphenin. See quinaphenin. 

Chinaphthol. See quinapntho], 

Chinexmal. See qumeon&l. 

Chininum lygosinatum. Soo quinine lygosinate. 
Chinoform. See quinoform. 

Chinosol. See quinosol. 

Chloralamid .—Cnloral formamide, CCl 8 .CH(OH).CO.NH g 
Chloretonc .—Trichloro tertiary butyl aloohol, 
CC1 ».(CH g ) g C. OH,$H g O. 

Chlorin. —Dinitroresoroinol, (NOH)O : C 4 H g ; O(NOH). 
Chlorobrotn .—A solution of potassium bromide 6, 
chloral formamide 6, and water 58 parts. • 

Chloryl anaesthetic ,—Ethyl chloride. 

Chromoform .—Combination of methylhexaraethylene- 
tetramine and dichromic acid, (C,H 1# N 4 CH l ) l Cr l 0 7 . 

Chrysofortn. —Dibromodi-iodohexamethylenetetramine, 
CjHgBr.ljNu. 

Cibrola .—Preparation of milk and glycerophosphates. 
Cicatricine .—A solution containing thiosinamine, 20, 
antipyrino 33, and euoainc lactate 0*65 part per 100, 
Vitarin .—Sodium anhydromethylonecitrate, 

o^r>co<r GH ** COON<fc 

u <CO • >u,< ’CH t .COONa 

CitrocoU .—Neutral aminophcnacctin citrate, 

Cocaethylin .—Ethyl ester of benzoylecgonine, 

CiHjCO.CgHjjNO.COOCtHj. 


Codeonal .—Mixture of 1 part of medinal and 2 of 
codeine-veronal. 

Colalin .—Cholalic acid, C l4 H 40 O a ,H a O. 

Coryfin .—Monthyl ethyl glyoollate, 


Brominol. —Brominated sesannS oil (33% Br). 

Brominoleum. See brominol. 

Bromochinol. —Acid dibromosalicylate of quinine, 
C a „H 14 N 8 O y 2C 4 H 8 Br 8 (OH)COOH. 

Bromoglidin. —Wheat gluten preparation containing 
10% Br. 

Bromogluien. —Vegetable albumin preparation containing 
8% Br. 

Bromolein. —Brominated unsaturated fatty acids of 
almond oil (20% Br). 

Bromoprotein. See bromogluten. 

Bromotan. —Bromotannin-methylene-urea. 

Bromural. —a-Bromoisovalerylurea, 

C 4 H,Br.CO.NH.CO.NH g . 

Brophenin, —Bromoisovalerylphenocoll; a brominated 
phenetidine derivative. 

Brovaiol. —Bornyl bromovalerate, C 4 H 4 Br.COO.C lg H 17 « 

Bynin. —Liquid malt extraot. 

Cacodyliagot. —Quaiaool caoodylate, 

(CH # ) g AsO.O.C g H 4 (OCH g bH g O. 

Cajumtol .—Cineol (eucalyptol), C lg H 14 0. 

CMdine .—Calcium iodide. 


CH g O(C J0 H 14 ).COOC g H 5 . 

Coxpyrin. See acetosal. 

Cresegol. —Mercury-potassium salt of oresolsulphonic 
acid. 

Cresosieril .—Acid ortho-oxalio ester of m-cresol, 
CH t .C 4 H 4 O.C(OH) a .C(OH) t .OC 4 H 4 (CH g ). 
Cryogenin. —nt-Benzaminoscmicarbaude, 

NH a .CO.C 4 H 4 NH.NH.CO.NH g . 

Cupferron .—Ammonium compound of nitroeophenyl- 
hydroxvlamine. 

Cupralin .—Copper albuminate. 

Cnpri - aseptol. —Copper m-phenolsulphonate, 
(HO.C 4 H 4 .SO g ) g Cu. 

Cupricin .—Cuprous cyanide. 

Cuprocitrol —Copper citrate, 2Cu a C*H 4 0 7 ,5H g 0. 

Cuprol .—Compound of nueleinio acid and copper. 
Cusylol .—Soluble copper citrate. 

Cw^/om.—Isobutyl eater of p-aminobenxoio acid, 
C 4 H 4 (lilH^COOC 4 H f 

Cypridd. —Mercuric iodide (1%) in sterilised oil 
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Oyatamin. See hexaminc. 

Cyttogen. See hexaminc. 

(fyetopurin .—Addition product of hexamethylenetetr¬ 
amine and sodium acetate, C,H, ,N„2C,H ■OJSa.OH.O. 

Dtba. See veronal. 

DaUakmt .—Solution of ohlorctone in CBsontial oils. 

Demogtn. Sec ektogen. 

Demlgin .—“ Colloidal ohloroform ” ; an albuminous 
substance combined with about 25% CHOI,. 

Dial-Ciba .—Diallylbarbituric acid, 

(C,H,) t C<g^|“>CO. 

Diaspirin ,—Succinylsalicylic acid, 

(CH r COO) a (C,H 4 COOH) # . 

Digipotene .—Preparation containing the whole of the 
gluoosidos of digitalis leaves. 

Diojorm .—Acetylene dichloride, CHCl: CHC1. 

Dioge.n .—Sodium salt of aminonaphtholdisulphonic acid, 
NHj.C lft H 4 (0H)(S0 3 Na)j. 

Diogenal .—Dibromopropyldiethylbarbituric acid, 


Dioxogen .—A 3% solution of hydrogon peroxide. 
Dipbsal .—Salicylosalicylic acid, 

HO.C fl H 4 .CO.O.C 8 H 4 .C()OH. 

Dipropoesin .—Urea derivative containing the residues 
of 2 mols. of proprosin, CO(NH.C 8 H 4 .C() 2 C 3 H 7 ) 2 . 
Disalol .—Phenyl salicylosalicylate, 

HO.C s H 4 .CO.O.O b U 4 .CC)OC fl H 6 . 

Dispermin. —Piperazine, 


Durinc. —A formalin preparation. 
t Dymal. —Didymium salicylate. 

Edinol. —m-Amino-o-hvdroxybonzvl alcohol hvdrochlo- 
ride, HO. C ft H s ( N H 2 )CH a C) H, HC1. 

Ehrlich-liata “ 600.” See salvarsan. 

Ektogen. Zinc peroxide. 

Elarson. —Strontium salt of chloroaraenobehcnolic acid 
(13% As.). 

alhon. —Cinnamoyl-p-hydroxyphenylurea. 

Elertrargol. —Electrolytic colloidal silver. 

Embarin. —Sodium mcrcurisalicylsulphonate. 
Empyroform. —Condensation produot of tar and form¬ 
aldehyde. 

Encml. —Mercury salicylaraenate (38% Hg). 

Epincne. —3.4-Dihydroxvphonylethylmethylamine, 
(HO) a C 0 H 3 .CH 8 .CH 2 .NH.CH a . 

Epinephrine. —o-Dihydroxy-4-mothvlaminoethanol- 
ben7.eno,(HO) l .C fl H 8 .CH(OH).CH ! .NH.CH 8 . 

Epiosine. —l-Methyl~4.5-diphenyleneimidazole, 
C 8 H 4 ~C.N(CH 3 k 

I II 
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Epirenan. See adrenaline. 

Erepton .—Meat preparation in which proteins are 
completely resolved into amino-acids. 

Ericin. See mosotan. 

JSrwwin.—Aoetyloreaotinic acid. 

Escalin .—Aluminium powder mixed to a paste with 
glyoerin. 

Estoral .—Menthyl borate, B(O.C i0 Hj 9 ) 3 . 

Euboruyl. —a-Bromoiso valeric ester of borneol, 
C 4 H 8 Br.COOC l0 H l7 . 


Eucodeine .—Codeine methyl bromide, C 1 ,H tl NO„CH,Br. 

Evcol .—Guaiacol aoetatc, CHjO.CjHjO.C,!!/). 

Evdrenine .—A solution containing 0 01 grm. of cucaine 
and 0-03 mgrm. of adrenaline per c.c. 

Evysform .—Aootylated guaiaform (condensation pro¬ 
duot of guaiacol and formaldehyde). 

Eafoft'a.—Mixture of p-bromobentoic acid, o-amino- 
benzoio aoid, and antipyrinc. 

Eimydrint .—Mcthyiatropine nitrate, 

0„H m N0,(CH,)^0 1 . 


iSujAyHiif.-AMixture of equal proportions of primary 
and secondary theophylline-ethylenediamine, 

C,H.(NH 1 )„0,ri 8 N 4 O 1 +C,ft 4 (NH,)„2C,H,N,O t . 
Eupnint .—Caffeine preparation containing iodine. 
Euporphint. —Apomorpnine methyl bromide, 
C 1J H 1 ,NO,.CH 1 Br,H,0. 

Eupyrine. —p-Phenetidine-vaniUin ethyl oarbonatc, 
C,H 4 (OC f H 5 )N: CH.C 4 H ) (OOH,)O.CO,C i H 4 . 
Eurernl. —Resorcinol monoacetate, C 4 H 4 (OH)(O-0,H,O). 
Euquinine. —Quinine ethyl carbonate, 
C I H 1 0.C0.0C a) H 1 ,N,0. 

Emcopol. —Inactive scopolamine hydrobromide, 
C l7 H„N0 4 ,HBr. 

Euatemn.—. Addition produot of theobromine-sodium 
and sodium iodide, C 7 H 7 N 4 0 4 Na,NaI. 

Exodin. —Mixture of diacctylrufigallic acid tetramethyl 
ether 23, rufigallic hcxamcthyl'ethcr 30, and aoctylrufigalUc 
pontamethyl ether 47%. 

Fccxin. Soc ooredine. 

Fmnenlaclyl. —Preparation of lactic acid bacilli. 
Feronuclin. —Dry yeast extract. 

Fcrralogen. Boo fcrriuol. 

Ferrichthul. —Ichthyol preparation containing iron. 
Ferrinol. —Iron nucloinatu ; contains 21% KojO, and 

2}% P- 

Fibrolysin. —15% solution of a combination of thiosin- 
aminc (2 mols.) and sodium salicylate (1 mol.). 

Fluor am. —Ammonium bifluoride. 

Forgenin. —Tetiamothyl-ammonium fbrmatc, 
II.COON(CH 3 ) 4 . 

Formamint. —Preparation obtained from 1 mol. of 
lactose and at. least 5 mols. of formaldehyde. 

Forman. —Chloromethyl menthyl ether, C l0 H l0 O.CH .01. 
Formicin. —Formaldohydo-aeetamidc, 
CH,.CO.NH.CH 2 ()H or CH a .C(: NH).O.CHjOH. 
Formidin .—Methylenedisalicylic iodide, C lt H 14 0 4 T 2 . 
Forimtrol. —Formaldehyde preparation. 

Formolyptol. See formitrol. 

Formurol. —Addition product of hcxamothylenotetru- 
mine and sodium citrate, C 4 H 12 N 4 ,C 6 H 7 0 7 Na. 

Fredo. —Calcium hydrosulphito. 

Furjvrin. —A glyoxaline derivative, C 3 H 8 N 2 (C 4 H : ,0) 3 . 
Oaduol. —Extract containing the aloohol-soluble con¬ 
stituents of cod-liver oil. 

Oallogen. —Ellagic acid, C 14 H 8 () K . 

Gastrosan. —Bismuth bisalicylate. 

Gaultheriasalol. —Mothyl sal icy losaliey late, 
HO.C 0 H 4 .CO.OC 0 H 4 .CO()CH 3 . 

Olidine. —A protein preparation from wheat. 

Olonoi n .—Nitroglyceri n. 

Olycarbin. —Glyceryl carbonate. 

Glycerin-formal. —A condensation produot of form¬ 
aldehyde and glycerol, O.CH 2 . O 

CH a OH.CH— ch 2 . 

Glycobrom. —Glyoeryl ester of dibromohydrooinnamic 
acid, C 8 H 6 [O.CO.(CHBr) t C 8 H 5 ] a - 

Glycocyaminc — Guanidine acetic acid. 

Glyeoml. —Monosalicylic ester of glycerol, 

C 3 H 6 (OH) 2 .O.CO.C 8 H 4 (OH). 

Qomaine.— Solution of iodoform and oamphor in sesame 
oil. 

Griserin, #ot>uro.~ Iodohydroxyquinoline sulphonio acid, 
C 9 H 4 I(0H)(S0 3 H)N, mixed with 20% NaHCO,. 
Guaiachinol. —Quinine dibromoguaiacolate, 

CeH^r^OCH^OH^^oH.^.Ot. 

Ouaiamaltin. —Mixture of malt extraot and potassium 
sulphoguaiacolate. < 

Guatannin. —Guaiacol tannooinnaraate. 

Gynoval.— Isobornyl isovalerate, C 4 H 9 .COOC l0 H l7 . 
Hecline .—Sodium benzosulpho-p-aminophenylarsinate, 
C a H # .S0,.NH.C 8 H 4 .A*0 OH)(0Na), 

Hedionte.— Lactone of a-gluooheptonic acid. 
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Hegonon .— Ammouio-ailver nitr»tc-albumo(iC7% Ag). 
Helcoaol. —Basic bismuth pyrogallato, HO.tijH,O t BiOH. 
Helicon. See aoetosal. 

Helmitol .—Hexamothylonetetraminoanhydromethylone- 

citrate, 0,II lf N 4 ,C,H,0 7 . 

Hemiaine. See adrenaline. 

Hermophenyl .—Mercury sodium phenoldisulphonate, 
<S0,Na) f C,H,0(Hg). 

Heioform .—Basic bismuth cinnamatc, 

(C,H,.CH :CH.C0 1 ) s Bi,Bi 1 0 a . 


Helralin .—Addition product of resorcinol and 

hexamethylenetetramine, C 4 H, t N 4 ,C,H 4 (OH),. 

Hexal .—Hexamethvlonotetramine salicylsulphonio aoid, 
C 4 H,jN 4 ,(HO)C,H s (COOH)SOjH. 

Htxamme. —Hexamethylenetetramine, C e II ia N 4 . 
Hexanatrin .—Combination of hexamothyleuotetramino 
and acid sodium phosphate. 

Hcxanitrin .—Mannitol hexanitrato,— 


CH t O(NO a )(CHO.NO a ) 4 .CH a ONO a . 

Histamin. —p-Iminazolylethylamine. 

Homorenon. —Ethylaminoaootopyrocatechol hydro* 
-chloride, (HO) 1 .0*H 3 .CO.CH r NH(C.H 5 ),HCl. 

Hopogan. See magnesium perhydrol. 

Hydramin. —A combination of p-phonylonodiamine and 
quinol. 

Hydrargol. —Mercury succinimide, [C a H 4 (CO) a N] a Hg. 

Hydrargotin. —Mercury tannato (50% Hg). 

Hydramin. —Solution of a mixture of arsenioua, mercurio 
and potassium iodides and antipyrino. 

FJydriodol. See cypridol. 

Hydrojtyrin. Sec apyron. 

Hydroaulphite N.F. —Condensation product of formalde¬ 
hyde and sodium hydrosulphite ; a mixture of formal¬ 
dehyde sodium bisulphite, NaHS0„CH,0, and formal¬ 
dehyde-sodium sulphoxylate, NaHSO a ,CH a O. 

Hydroaulphite, N.F. extra, or cone., or extra cone .— 
Formaldehyde-sodium-sulphoxylate. 

Hyperol. —Compound of hydrogen peroxide and urea, 
with a trace of citric aoid to rondor it stable. 

Hypnogcn. Seo veronal. 

Hydraidite A .—See hydrosulphito N.F. 

Hydraldite C. —See hydrosulphite N.F. extra. 

Iachiol.— Silver fluoride. 

Ichthargan. —Silver iohthyolsulphonate (30% Ag). 

Ichthermol. —Mercury compound of ichthyol. 

Ichthosulphol. —Ichthyol. 

Ichthynal. See ichthosulphol. 

Ichthyolidin. —Piperazine iohthyolate. 

Ichthyol-salicyl. —Mixture of ichthyol and sodium 
salicylate. 

Imogen. —Sodium diaminonaphtholsulphonate, 


(NH a ) a C l0 H 4 (OH)SO a Na. 

Indoform.— Salioylio methylene acotato ; from form¬ 
aldehyde and acetylsalicylic acid. 

fnsipin .—Diglycollic ester of quinine sulphate, 
(CH a COO.C a0 H as N a O) a O.H a SO 4 ,3II a O. 

Iodanytol. —10% solution of iodine in anytin (a 33% 
solution of ichthyol). 

lodeigon .—Albumin preparation containing iodiqp. 

lodin .—Iodised arachis oil. 

lodinol .—Iodised sesamtf oil. 

Iodival .—Monoiodoisovalerylurea, 

(CH 3 ) a CH.CHI.CO.NH.CO.NH a . 

Iodocol .—Prepared from guaiacol and iodine in sodium 
iodine. 

Iodofan .—Monoiododihydroxybenzene-formaldohydc. 

lodoglidine .—Preparation of wheat gluten containing 
10 % I. 

Iodoglobin .—Di-iodotyrosine, 

HO.C,H a I a .CH a .CH(COOH)NH s . 


Iodogluten .—Preparation of vegetable albumin con¬ 
taining 8% I. 

lodoltn .—Combination of iodol (tetra-iodopyrrole) and 
albumin ; contains 30% iodol. 

lodolin .—Quinoline chloromethyliodochloride, 


C,H 7 N(CH,C1)C1I. 

Jodolinum. See iodolin. 

lodolyain. —Preparation similar to tiodine ; oontains 
43% thiosinamine and 47% 1. 
lodomenim. —Iodised oasem containing bismuth (10% I). 
Iodophenin. —Tri-iodophenaoetin. 

Iodoprotein. —Albumin preparation containing 10% I. 
Iodozol. —Di-iodo-p-phenolsulphonio acid, 
C,H a I a (OH)SO,H l 3H l O. 

lodylin. —Bisnmth iodosalioylato. 
lodyloform. --\odmod gelatin (10% I). 

Iohydrin. —Di-iodoisopropyl alcohol, 
CH a I.CH(OH).CH a I. 

Iothion . See iohydrin. 

Uarol . See iohthosulphol. 

Isoform. —p-Iodoxyanisol, CH 1 O.C 4 H*.IO l . 

Isopral. —Triohloroisopropvl alcohol, CCl g .CH(OH).CH g . 
Istizin. —1.8- Dihydroxy anthraquinone. 

Jecovol. —Emulsion of cod-liver oil with glycerophos¬ 
phates of sodium, calcium and iron. 

Joha. —Solution of 40% of salvarsan in iodinol. 
Kachin. —A pyrocatecliol photographic developer. 
Kakodyljacol. Sec oaoodyliagol. 

Kalmopyrin. —Calcium aoctylsalioylate, 
(CjHgO.OC.H^COOJjCa. 

Kalzost. —Casein preparation containing caloium. 
Kephaldol. —Preparation made from phonetidine and 
salicylic and citric acids. 

Kinctinc. —Combination of quinine and hectine. 
Kineurine. —Quinine glycerophosphate, 

C J ,H 7 C),H a PO a (C ao H a4 N a O a ) a ,4H a O. 
Koronium bromide. —Strontium bromide, SrBr a ,OH a O. 
Krelos. —Mixture of tar distillates and rosin soap 
solution. 

Kresrgol. See orosogol. 

Kresosteril. Soo crososteril. 

Kryogenin. Soo oryogonin. 

Kynurin. — p- Hydroxyquinoline, C #H a (OH)N. 

Lactagol. —Powdered extract of cotton-soed. 

Lactanin. —Bismuth bilaoto-monotannate. 

Lacteol. —Preparation of lactio acid baooilli. 

Lactigen. See lactool. 

Lactilloids. Seo lacteol. 

LactobacciUinc. Seo lacteol. 

Jjactone. Soo lacteol. 

Laxana. Seo purgon. 

Laxatol. Seo purgon. 

Laxcn. See purgon. 

Laxoin. Soo purgen. 

Lecithol. —lecithin from ogg yolk. 

Lecutyl. —Combination of leoithin and oopper oinnamate 
(1-5% Cu). 

Lenicet. —Basic aluminium acetate, 
Al a (OH) a (C a H a O a ) 4 ,H a O. 

Lenlin. —m-Phonylenodiamine hydrochloride, 
C.H 4 (NH a ) a ,2HCl. 

Leplynol. —Colloidal palladouB hydroxide suspended in 
sesamd oil. 

Leucolinc. —Quinolinc,C 4 H 4 <^? ' 9® 

Levurarpyrc. —Moreury compound of nuoleoprotein. 
Lemretin. —IJriod yeast cells. 

Levurinoac. See levuretin. 

IApobromol. —Brominated poppyseod oil (33% Br). 
Lipoiodin. —Di-iodobrassidio aoid ethyl ester, 

C lt H si CI: CI.CO,C,H,. 

Lithium-diuretin. —Addition nroduot of theobromine- 
lithiumandlithiunisalioylatc,C,H J N 4 0 1 Li,HO.C 4 H 4 .C0 4 Li. 
Lithyol. See iohthosulphol. 

Lodal. —An oxidation produot of laudanoeine. 

Lofotol. —Cod-liver oil ehargod with oarbon dioxide. 
bueidol .—Benxoyl peroxide, (C 4 H 4 .COO) t O t . 

Lueaan .—Giidine preparation containing moreury. 
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Luminal .—Phenyl ethyl malonylurea, 

c:i:> c <^.NH> co 

Lytin. See aoidol. 

Lygotin. —Di-hydroxydibenzalaoetone, 

(HO.C,H,.CH: CH),CO. 

Lyeaehlor. —€hloro-m-orcsol, C,H,Cl(CH,)OH. 
hyeoform .—A liquid formaldehyde potassium soap. 
Magneeiam-perhydrol .—Mixture containing magnesia 
and 15 or 26% MgO a . 

Malonal. See veronal. 

Maiourcu. See veronal. 

Mallyl .—Dry malt oxtraot; contain* about 00% of 
soluble carbohydrates. 

Maretin. —m-Tolylsemioarbazide, 

CH,.C,H,.NH.NH.CO.NH,. 

Marieol .—Magnesium ricinoleate, (HO.C 17 H„CO,),Mg. 
Medinal .—Sodium compound of veronal. 

Melrubin .—Sodium 1 -phenyl-2.3-dimothylpyrazolono-4- 
nminomothano sulphonate, (>uH, iN a O.N H.CJi j.SO jNa. 
Melubrin .—Mercury B&licyMpnonatc. 

Afenthophenol .—Mixture of phenol 1, menthol 3 parts. 
Merc.urtocoleolo .—Double oleate of cholesterol and 


mercury. 

Mergal. —A combination of mercury cholate and 
albumin tannate. 

Mf'rjodin .—Mercury di-iodophenol-p-gulphonate, 

(HO.CgH ,1 ,.SO,) 8 Hg. 


Merlusan .—Mercury compound of tyroBino (53% Hg), 
r 9 Hr,0 3 NHg. 

Merochinol .—Mercury hydroxyquinolinosulphonate, 
(HO.C„H fc N.SO # ) a Hg. 

Memtun .—Salicylic methoxymothyl ester, 
HO.C fl H 4 .COO.CH 8 .()CH 8 . 

Methozin .—Antipyrine (phenyldimethyl pyrazolone), 


C * Hs - N< N(CH,).C.CH J 
Methylrhodin .—Methyl acetylsalicylate, 
C,H a O.O.C,H,.CO,CH a . 


Metvquinonc .—Addition product of metol (methyl-p- 
aminopnonol) and quinol, C,H t [HO(CH a )NH.CjH 1 .OH] 1 . 
Metramine .—See hexamine. 

Migralgint .—Mixture of antipyrine 88, caffeine 9, and 
salicylic acid 3 parts, fused together. 

Momordicine. —Elaterin, C, 0 H 18 O a . 

Monotal .—Guaiacol methyl glycollato, 
CH,(OCH a ).COOC,H 4 .OCH a . 


Morphomn ,—Morphine methyl bromide, 
C, : H 1 ,O a N.CH a Br,H a (). 
Mucogeint .—An anthraquinone derivative, 
C, s H xa N a O,Cl. 

Mydriasine .—Atropine methyl bromide. 


Cj ,H ta NO a ,CH a Br. 

Naphthoimlol. —(S-Naphthyl salioylate, 
HO.C,H,.CO().C 10 H,. 
Narcyl .—Ethylnarceine hydroohloride, 


C„H„(C > H,)NO„HCl. 

Naraol .—Silver nucloinate (10% Ag). 

Nealpon. See pantopon. 

Neoform .—Bismuth compound of tri-iodophenol, 
C,H,I 1 OBi(OH) 1 ,Bi I O a . 

Neokflol. —Triformyltrimethylenetriamine. 

Neqptne.—Hydroxycodeine, C,,H IS NOj(OH). 
Neopyrin. —Valerylaminoantipyrine. 

Neoealvarean .—Sodium 3.3'-ctiamino-4.4'-dihydroxy- 
arsenobenaene-formaldehyde sulphoxylate, 

NH r C l H a (OH)As.As.C t H ( (OH)NH(CH l O)SONa. 
Neotiode. —Wocatechin, (C u H 14 0„3H a 0) 4 I. 


Nerolin .—^-Naphthyl methyl ether, C la H,0.CH a . 

Neurahan. —Sodium p-ethoxyphenylaminomethane sul 
phonato, C,0sO.C > H..NH.CH l .SO a Na. 

Neuronal. —Diethylbromo-aoetamide, 
(C,H,),CBr.CO.NH,. 

Nitron.— 1.4-Diphenyl-3,5-endanJlodihydrotria*ole, 

N(C,H t )-N 

()H.N(C,H S ).C 

\N(C,H t )/ 

Nizin .—Zinc sulphanilate, (NH t .C,H t .SO,),Zn. 

Novargan .—Protein preparation containing 10% Ag. 

Novaepirin .—Methyloneoitrylsalicylio aoid. 

Nomtophan .—Ethyl 0-methyl-2-phonylquinolino-4-ear 
boxylate, C,H 1 .C,H i N(CH 1 )COOC,H s . 

Noviform .—Bismuth compound of tetrabromopyro 
catechol. 

Novocaine. —p-Aminobenxovldiothylaminoothanol hy 

drochloride, NH..C,H,CO.O.(’H I .CH,.N(C,H 5 )„HCI. 

Novocd .—-Sodium monoguaiacol pnosphato. 

Nudeogen .—Reparation containing iron nucleinate an( 
arsenic. 

Oltanodyne .—Preparation containing oleic acid, aconi 
tine, atropine, morphine, and veratrine. 

Oleoguaiacol .—Guaiacol oleate, CH 3 O.C 8 H 4 O.CO.C 17 H 3S . 

Omnopon. See pantopon. 

Omord. See novargan. 


Optochin. —Ethylhvdrocupreine. 
Orexin .—Pheny ldi ny droqui nazoline, 


c « h i<(?H 2 CH > Nc .H a , 

Ornudan .—Sodium methyl acetyl-p-aminophonylam 
natc 0 2 H a O.NH.C.H a (CH a ).AsO(OIl)(ONa). 

Orlizon .—See hypcrol. 

Omferrin .—Vitellin preparation containing iron. 
Oxylith .—Sodium peroxido. 

Oxyntin .-—A combination of albumin and hydrochlori; 
acid. 

Palmiacol. Sec oetiacol. 

Pantopon .—Mixture of the soluble hydrochlorides o 
opium alkaloids. 

Parabismut .—Bismuth parannoleinate. 

Paracodine. —Dihydrocodeine, C,,lI,,(OCH a )(OH)NO 
Paralyeol .—Solid cresol preparation, 

C c H 1 (CH a )OK,3C„H t (CH s )OH. 

Paraxin.- Dimothylamino-1.7-dimethylxanthinc, 
,N(CH a ).C.CO.N(CH,) 

(C;H a ) a N.C< II 1 

%-C.NH.CO 


Pegnine .—Preparation of lactose and rennet. 

PeMidol.— Diaoetylaminoazotolucne. 

Pepealia .—Preparation of pepsin and sodium chloride. 
Perborax .—Sodium perborate, NaBO|,4H a O. 

Perborol .—See perborax. 

Perhydrit .—See hyperol. 

Perhydrol .—Solution of hydrogen peroxide, 100 voL, o 
30% by weight. 

Permidan. —Dimothylaminopyrazolone, C a H»N,0. 
Pbnalgin. —Phosphoammoniuaoetanilide. 

Phenamine. —Amino-aoet-p-phonetidine hydrochloride 
C 1 H a O.C,H 4 .NH.CO.CH,.NH 1 ,HCl. 
Phcnolax. See purgen. 

Phenoeal .—Monophenotidide of salioylaoetio aoid, 
COOH.C 4 H 4 .O.CH i .CO.NH.C,H 4 .OC,H 4 . 


Phenoml. —Bromovalerylpbonetidino, 

C 1 H,Br.CO.NH.C 4 H 4 .OC,H,. 

Phenyform .—Condensation produot of phenol an; 
formaldehyde. 

Phcrtylon. See methoxin. , 

Phobrol. —50% solution of ohloro-m-oreso) in potasl 
castor oil soap. 

PhoUxcylin. See celloidin. 

Picraetoi .—Dimethyloldiformylmethenyltetramethylene 
pentamine, C t H l ,N i 0 4 . 
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Pieratol .—Silver pi crate, 

Pinahol .—A pyrogallol photographio developer In which 
part of the alkali usually employed is replaced by sodium 
aminoaoetatc. *■ 

Piral. —Pyrogallol, C.H^OH),. 

Pleeavol. —Consists chiefly of p-aminobentoyleugonol, 
NH,.C 4 H 4 CO.O 0 ,Hj(C,H 4 )0CHj, trioreeol (a mixture of 
the three cresols) and formaldehyde. 

Pleittopon. —Similar to pantopon, except that it contains 
no narcotine. 

Pneumin. —Condensation product of creosote and form¬ 
aldehyde. 

Pneutnotan. —Amyl thiotrimethylamine. 

Propeuin. —Propyl ester of p-aminobenzoio acid, 
NH t .C,H 1 .COOC,H,. 

Proponal. —Dipropylbarbituric acid, 
(C,H,),C<^g;NH>CO 

Propoeote. —Creosote phenylpropionato. 

Prototal. —Salicyolio ooid glycerol formal ester, 

0.CH..0 

HO.C 4 H 4 .CO.O.CH,.CH— CH t . 

Protylin. —Albumin preparation containing phosphorus. 

Pwgatin. —Anthrapurpurin diacetate, 
C 1 ,H I O t (OH)(O.C,H,0), 

Pnryatol. See purgatin. 

Purgen. —Phcnolphthalein, C 1 H,<^^ * H ‘ ,OH) ‘ >0. 

Pyolctanin. —Methyl Violet, 

[C,H 4 .N(CH,),] 1 (C t H,.NH.CH 3 )C.a. 

PyraceUmlyl. —Addition product of antipyrine and 
acetylsalicylic aoid, C n H 1J N,0+C t H,0.0C,H 4 .C00H 1 . 

Pyrobromone. —Bromodimethylominoantipyrine. 

Pyronal. —Antipyrine salicylaoetate, 

C 11 H„N,0,H0.C 4 H 4 C0.CH,.C00H. 

Pyrophan. —Combination of pyrogallol and dimethyl- 
amine. 

Quit to!. —Dimethylaminodimothylisovalerylpropyl ester 
hydrobromido. 

Quinaphenin. —Phenetidino quinine carbonio ester, 
CO(NH.C 4 H 4 .OC,H,)(C, 0 H, a N,0,). 

Quinaphthol. —Quinine p-naphtholsulphonate, 
C,«H, 4 N,O J .(HO.C 10 H 4 .SO 1 H) :1 . 

Quintonal. —Compound of quinine and veronal 

Quinine lygoeinuie. —Dihydroxydibenzalacotone-quinino, 
CO(CH : CH.C,H 4 0H.C„H, 4 N,0,),. 

Quino/orm.— Quinine formate, C^HjjNjOj.HCOOH ; 
also a condensation product of cinchotannic acid and 
formaldehyde. 

Quinopyrin. —A combination of antipyrine, 2, and 
quinine hydrochloride, 3 parts. 

Quinotol. —Mixture of hydroxyquinoline and potassium 
sulphates, C ? H,N080 1 K,4H 1 0. 

Qvinotropm. —Hexamethylenetetramine quinate, 
C 4 H xl N 4 ,C 4 H 7 (OH) 4 CO,H. 

Regulin .—Broken-up agar-agar with 25% of Casoara 
extract. 

Beoaldol. —Reeoreylbenzoic aoid ethyl eater, 
(HO),C,H,.CO.C,H 4 .CO,C f H,. 

Sexotan. —Methylonotannin-urea, 

C u H,0,.CH 1 .NH.CO.NH,. 

Rheumatin. —Saloquinine salicylate, 

H0.C 4 H 4 .C00.C 44 H 44 N 1 0,C 4 H 4 (0H)C00H. 

Rhodaform. —Addition product of hexamethylenetetr¬ 
amine and methyl thiocyanate, C 4 H lt N 4 ,CH 4 CNS. 

Rio pan.—Soluble brown powder containing 50% of 
ipeoacuanha alkaloids in the form of their hydrochlorides. 

Rongalilt C .—See hydrosulphite N.F. extra. 


Sabntmine .—Calcium dibromobehenate (29% Br), 
(C„H 4l 0 1 Br,),Ca 

Sajodin. —Calcium monoiodobehenate, (C tl H 41 OJ) 4 Ca. 
Salaeetin. See aeetosal. 

Saletin. See aoetoul. 

Salibromin. —Dibromosalioylio methyl ester, 
C 4 H,Br,(OH)COOCH 4 . 

Salicreol. —Creosote salicylate. 

Salimenthol. —Menthvl salioylate, HO.C 4 H- 4 .COOC, 4 H 14 
Halit. —Bornyl salicylate, HO.C^j.COO.C, 0 H X ,. 
Salocreol. See salicreol. 

Saloquinine .— Sulicylquinino, H0.C 4 H 4 .C0 4 . c 44 h„n,o. 
Salufer .— Sodium siheofluondo. 

Salmman. —Dihydroxydiaminoarsenobenzene dihydro- 
chloride, 

HC1.NH,(0H)C 4 H 1 .Ab.As.C 4 H 4 (0H)NH,.HC1,2H,0. 
Salmrtan, Mew. —Sec neosalvarsan. 

Santheoue. —Theobromine, C 4 H,(CH 4 )|N 4 0,. 

Sanlyl. —Santalyl salioylate, HO.C 4 H 4 .COO.C tl H 44 . 
Sauerin. —Preparation of laotio aoid baocilli. 

Savore. —Preparation of milk, oereal proteins and 
albumoecs, and carbohydrates. 

Scopomorphine. —Sterilised solution containing per c.c., 
0-0006 grm. of ouscopol and 0-015 grm. of morphine hydro- 
chlorido. 

Scdeff .—Effervescent preparation containing opium, 
bismuth, and digestive ferments. 

Sennatin. —Preparation containing the active principles 
of senna loaves. 

Sennax. —Preparation containing the water-soluble 
glucosides of senna leaves. 

Sidonal, New. —Mixture of quinic aoid, C 4 H t (0H) 4 C0 4 H, 
and its anhydride. 

Soamin. —Sodium arsanilate, 

KfH,.C 4 H 4 .As0(0H)(0Na),5H,0. 

Solurtd.— Thyminic acid (nuoleotinphoephorie aoid), 
C'.oH„N 4 0 14 (P,0 4 ) 1 . 

Somnnform .— Mixture of ethyl chloride 60, methyl 
chloride 35, and ethyl bromide 5%. 

Nophol.— Silver formonuoleinate (20% Ag). 

Spirartyl. —Sodium salt of areenophenylglycino, 
(CO,No.CH,.NH.C 4 H 4 ),As 1 . 

Spironal. —Monoglycol ester of salicylic acid, 
H0.C 4 H 4 .C00.CH,.CH,0H. 

Slearomn. —Compound of santalol and steario aoid. 
Stovaine. —Hydrochloride of dimethylamino tertiary 
amyl benzoate, C 4 H 4 COO.C(CH,)(C 4 H 4 )CH,N(CH 4 ),,HCl. 
Styptol. —Cotarnine phthalato, 

(C 11 H 1 ,NO > )„C 4 H 4 (COOH) f . 

Subcutin. —Aiuesthosin phenolsulphonate, 

C.H 4 (COOC i H 4 )NH„HO.C 4 H 4 .SO,H. 
SuUamine .—Mercuric ethylenediamine sulphate (43% 
Hg). 

Sucramint. —Ammonium salt of saccharin. 

Sulfoid. —Preparation of colloidal sulphur (80% • S) 
with an albuminous substance as protective colloid. 
Sulphoform. —Triphenylstibine sulphide, (C t H 4 )/3bS. 
Suprarenaline. See epinephrine. 

Suprarenine. See adrenaline. 

SynUudin. —Fipcronylquinolineoarboxylic aoid methyl 
ester, CH i 0 1 .C 4 H,.C,H,N.C00CH l . 

Syryol. —Colloidal silver. 

Taebial. —Silver fluoride. 

Tanarqan. —A combination of tannin and silver 
albuminate. 

Tanninphenobne&ane. —Condensation produot of tannin 
formaldehyde and phenol. 

Tannintbymolmethane. —Condensation product oi tannin, 
formaldehyde, and thymol. 

Tannimuth .—Bismuth bitannate. 

Tannisol. —Methyleneditannin (C 14 H«0 > ) l CH l . 
Tannobromine. — A combination erf dibromotannin and 
formaldehyde. 
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Tannorreoeoform. —Condensation product of -tannin, 
formaldehyde, and creosote. 

Tunnoguaiaform. —Condensation produot of t%finin, 
formaldehyde, and guaiaooL 

Tannothymal. See tanninthymolmethane. 

Tannyl. —Oxvohlorocasein tannate. 

Tenosin. —Solution containing, per 0 . 0 ., 0 0005 grm. 
of jj-iminazolylethylamine and 0-02 grm. of p-hydroxy- 
phenylethylamine. 

Tcstijodyl. —Combination of coagulated blood albumin 
and iodine. 

Theohromose. —Lithium compound of theobromine, 
C 7 H 7 N,0,Li. 

Theocin. —Sodium compound of theobromine, 
C 7 H 7 N,0,Na. 

Thecinstin .—Addition product of theobromine sodium 
and sodium lactate. 

Theosalin.— Addition product of theobromine-sodium 
and sodium sulphosalicylato, C 7 H 7 N,O t Na,C 7 H t O,.SOjNa. 

Thephorin .—Addition product of theobromine-sodium 
and sodium formate, C 7 H T S < 0,Na,HC0 1 Na,H,0. 

Thermid. —Sodium phenylpropiolate, C,H ? .C • C.CO.Na. 

Tlnolwn. —Preparation containing sodium sulphate 
(26%), oitrates of sodium (56), potassium (3) and lithium (3), 
sodium chlorido (3) and water (9%). 

Thigenol. —Sodium salt of ichthoform (condensation 
product of iohthyol and formaldohydo). 

Thiophysem.—diee tiodine. 

Tholaform. —Mixture of equal parts of menthol and 
trioxymothyleno. 

Throphleol. —50% solution of erythrophloino hydro¬ 
chloride (from oaBoa bark) in eugonol. 

Thymalol .—Thymol carbonate, COfO.CjoHjj),. 

Thymegd. —Mercury potassium salt of thymol-p- 
sulphonatc. 

i'hymolin. —Mixture of naphthaleno 18, camphor 1, 
and thymol 1 part. 

t Thymoloform. —Condensation product of formaldehyde 
and thymol. 

Thyresd .—Santalol mothyl ether, C u lJ IS O.OH a . 

Titxiinc. —Thiosinamino ethyl iodide, 

CjHj.NH.CS.NH„C,II s I. 

Toxynon. —Sodium wi-acetylaminomercuribenzoate, 
HgOILC,H,(NH.C,H s O)CO,Na. 

ZYicafeof.—Oolloidal combination of tricaloium phosphate 
and albumin. 

Tricarbin. See glycarbin. 

Trifmin. See ferrinol. 

Trigemin. —Compound of butyl ohloral hydrate and 
pyramidone (dimethylaminuantipyrine). 

Trilar.tinc.~- Preparation of lactic acid bacilli. 

Trinitrin .—Nitroglycerin. 

Trixidin. —An emulsion of antimony trioxido (30% 
Sb,0,). 

Tryen. —See Grisorin, Novum. 

Trygase. —Dried yeast cells. 

Trypan Red.. —Prepared from totrazotised benzidine- 
snlphonio acid and 2 mols. of Bodium naphthylaminedi- 
sulphonate, (SO I H)C < U a .N t .C 1 oH i (SO l Na) t NH I 
C,H 1 .Nj.C 10 H,(S0 1 Na) I NH,. 

Try par Man. —Chlorinatod Parafuchsin. 

TyUxdsin. See kalmopyrin. 

Tyttithin. See apyron. 

Tylmarin. —Aoctyl-o-coumario aoid— 

C,H,O.OC,H,.CH: CII.CO.H. 

Tylnatrin .—Sodium aoetylsalioylatc, 
CjHjO.OCjHj.COONa. 

Tymmine. —p-Hydroxyphonvlethylamine hydrochloride, 

HO.C,H 4 .C,H,.NH„HCl. 

Ulmarene. See mesotan. 

Unal. —Alkali salt of p-aminophenol hydroohloride; 
rodinai is the concentrated solution. 

Vraminoantipyrin .— Antipyrylurea, 

NH,.CO.NH.C u H n N,0. 

•Urapurgoi. See helmitol. 


Urea-bromine. —Combination of urea and calcium 
bromide (36% Br),4CO(NH 1 )„CaBr t . 

Uritone. —See hexamine. 

Urocitral .—Addition product of theobromine-sodium 
and sodium citrate. 

Urodonal .—Granular preparation of hexamethylene¬ 
tetramine, sidonal (piperazine quinate), and lysidine 
(methylglyoxalidine). 

Urogemn .—Addition product of theobromine and 
lithium hippurate, C 7 H g N 4 0|,C|H,.C0.NH.CH,.C0,Li. 

Urol .—Urea quinate. 

Urosin .—Lithium quinate, C,H 7 (OH),COOLi. 

Urotropine, New. See helmitol. 

Vulamin. —Isovaleric ester at tertiary amyl aloohol. 

Y altar in .—Valoryltrimelhylammonium chloride. 

Valimn. —Bomylbromoi 80 valerato,C 4 H g BrCO.OCjoH l7 . 

Valyl. —Valerio diethylamide, CjHj.CO.NfCjHj),. 

Veronal. —Dietkylbarbituric acid (dicthylmalonylurea), 

(c,h,),c<™;™>co. 

Veropyrin .—Mixture of dionino (ethylmorphine hydro- 
chlorido) 0-01, veronal-sodium 0-2, and kalmopyrin, 0-5 
part. 

Veixlmne. See hexamine. 

Vesipyrine. —Phenyl acctylsalicylatc, 

CH,.CO.OC,H 4 .COOC 0 H s . 

Vinmpyrin. —p-Phenctidine tartrate. 

Vioform. —Hydroxyquinolinc chloroiodide, 
C 9 H,N(OH)lCl. 

Vitafer. —Preparation of milk and glycerophosphates 
of calcium and sodium. 

Xaxa. See aeetosal. 

Xaxayuin. —Quinine aoetylsahoylatc, 

C, 0 H S 4 N,O„CH ! 1 CO.OC 0 H 1 .COOH. 

Yara-yara. —Soo norolin. 

Yatren.— Soo Grisorin, Novum. 

Zymin. —Special dry powdered yeast.—A. S, 

Report of Select Committee on Patent. Medicines. Parlia¬ 
mentary Paper. Wyman and Sons, Fetter Lane, E.C. 

Price 3d. [T.K.] 

Tub Select Committee appointed to consider and inquire 
into the question of tho sale of patent and propriotary 
medicines and medical preparations and appliances, and 
advertisements relating thereto, and to report what amend¬ 
ments, if any, in tho law aro necossary or desirable,” have 
issued their report. It doals with the law in foreign 
countries, in British Dominions and in the United King¬ 
dom, legal and official anomalies, the inadequacy of existing 
law, statistics of the trado in proprietary remodies, analysis 
of seorot remedies, fraudulent claims, etc. 

Findings of the Committee. 

After careful consideration of the ovidence laid before 
them the Committee find:— 

(1) That there is a large and increasing sale in this 
country of patent and proprietary remedies and applianoes 
and of medioated wines. 

(2) That these remedies are of widely differing oharaotors, 
comprising (a) genuine scientific preparations; (6) un¬ 
objectionable remedies for simple ailments; and (c) many 
Becret remedies making grossly exaggerated olaims of 
efficacy; causing injury by leading siok persons to delay 
in scouring medical treatment; containing in disguise large 
proportions of alcohol; sold for improper purposes; 
professing to cure diseases incurable by medioation; or 
essentially and deliberately fraudulent. 

(3) That this last-mentioned olass (c) of remedies con¬ 
tains none which spring from therapeutioal or medical 
knowledge, but that they are put upon tho market by 
ignorant persons, and in many cases by cunning swindlers 
who exploit for their own profit the apparently invincible 
credulity of the publio. 

(4) That this constitutes a grave and widespread publio 
evil. 
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(5) That in Britiah Dominion* and foreign countries 
severe legal restrictions exist, and that there & a tendency 
still further to strengthen the law against these artioles. 

(8) That no Department of State and no publio offioer 
is oharged with the duty of controlling the sale and 
advertisement of proprietary remedies in this country; 
that the Home Office and the Local Government Board 
are virtually powerless in this respect; that the Privy 
Council Offioo, though supposed to be specially concerned 
with the sale of drugs, has no initiative in the matter, 
and, in faot, it fulfils no useful function in this connootion. 

(7) That the existing law is ohaotio and has proved, 
inoperative, and that successful prosecution for fraud in 
the advertisement and sale of socrot remedies is fraught 
with tho greatest difficulty, though the Publio Proseoutor 
has perhaps not sufficiently tested tho powers of tho 
existing law in respect to such cases. 

(8) That consequently the traffio in secret remedies, 
except as regards scheduled poisons and tho grosser forms 
of impropriety, is practioally uncontrolled in this oountry. 

(0) That this is an intolerable state of things, and that 
now legislation to doal with it, rather than merely the 
amendment of existing laws, is urgently needed in the 
publio interest. 

(10) That grave injury is caused to tho publio by tho 
existing large sale of medicated wines. 

(11) And that while, for reasons already given, it is not 
desirable to roquiro the exhibition of formula of every 
secret romody, nevertheless it is improper that under the 
protection of tho law enormous quantities of alleged 
remedies should be sold the composition of whioh is 
unknown to any person except tho manufacturers of them ; 
and that, thoroforo, tho formula', of all socrot remedies 
should be required to bo communicated to a competent 
officor appointed under the authority of a Minister of State, 
but that snoh formula' should not bo divulged to any other 
person cxcopt os hereinafter recommended. 

Recommendations of the Committee. 

Tho Committee, therefore, recommend:— 

(1) That tho administration of tho law governing the 
advertisement and sale of patent, socrot and proprietary 
medicines and appliancos bo co-ordinated and oombinecl 
under tho authority of ono Department of Stato. 

(2) That this administration bo part of tho functions 
of tho Ministry of Public Health when such a Department 
is created, and that in the meanwhilo it be undertaken 
by the Looal Government Board. 

(3) That a competent officor be appointed to this 
Department, with the duty of advising the Minister at the 
head of tho Department concerned regarding tho enforce¬ 
ment of the law in respect of these remedies. 

(fi) That there bn established at tho Department con¬ 
cerned a register of manufacturers, proprietors, and 
importers of patent, secret and proprietary remedies, and 
that ovory suoh person bo required to apply for a certificate 
of registration and to furnish (a) the principal address of 
the responsible manufacturer or representative in this 
oountry, and (6) a list of the medicine or medicines pro¬ 
posed to be made or imported. 

(6) That an exact and complete statement of tho 
ingredients and the proportions of the same of every 
patent, secret, and proprietary remedy; of the oontonts 
other than wine, and the alcoholio strength of every 
medioated wine, and a full statement of the therapeutio 
claims made or to be mado; and a specimen of every 
appliance for the cure of ailments other than recognised 
surgioal appliances, bo furnished to thiB Department, such 
information not to be disclosed except as hereinafter 
recommended, the Department to eontrol such statement, 
at their discretion, by analyses made confidentially by the 
Government Chemist. 

(7) That a Spooial Court or Commission be constituted 
with power to permit or to prohibit in the publio interest, 
or on the ground of non-compliance with the law, the sale 
and advertisement of any patent, secret, or proprietary 
remedy or applianoe, and that the Commission appointed 
for the purpose be a judicial authority such as a metro¬ 
politan police magistrate sitting with two assessors, one 


appointed by the Department and the other by some suoh 
body as the London Chamber of Commerce. < * 

(8) That the President of tho Looal Government Bohnl 
* ( or Minister of Health) have power to institute the neees- 

Ba ty proceedings to enforce compliance with the law, the 
sale and advertisement of any patent, socret, or proprietary 
remedy, or applianoe 

(9) That a registration number be assigned to every 
remedy permitted to bo sold, and that ovary bottle or 
package of it be required to bear the imprint “ R.N. 

. (with tho number), and that no other words 
referring to the registration be permitted. 

(10) That in the case of a remedy the sale of whioh is 
prohibited, the proprietor or manufacturer be entitled to 
appeal to tho High Court against the prohibition. 

(11) That the Department be empowered to require the 
name and proportion, of any poisonous or potent drug 
forming an ingredient of any remedy to bo exhibited upon 
the label. 

(12) That inspectors be plaood at the disposal of the 
Department to examine advertisements and observe the 
sale of proprietary remedies and appliances. 

(13) That an annual fee bo payable in rospeot of every 
registration number issued. 

Tho Committee makes tho following recommendations 
regarding the amendment of existing laws :— 

(1) That the Stamp Acts bo consolidated and amended 
to remove the numerous existing anomalies and unreason¬ 
able exceptions. In this connection, pure drugs vended 
entire under a fancy namo should no longer be exempt 
from duty ; the distinction botwoon the name of an ail¬ 
ment, and tho namo of an organ tho Boat of that ailment, 
should be abandoned; and tho exemption of modioinee 
generating carbonic acid gas should be omitted. Further, 
any reforonco in advertising matter to the Government 
stamp should be prohibited, and no name of a proprietor 
or firm should be printed upon tho stamp. 

(2) That the Indecent Advertisements Aot be amended « 
on the lines of Lord Braye’s Bill. 

The Committeo further recommend tho following legis¬ 
lative onactments:— 

(1) That every medicated wine, and every proprietary 
remedy containing more alcohol than that required for 
pharm ecological purposes, bo required to state upon the 
label tho proportion of alcohol contained in it. 

(2) That the advertisement and sale (except the sale by a 
doctor’s order) of medioines purporting to cure the follow¬ 
ing diseases be prohibited:— 

Caneor. Diabetes. Locomotor ataxy. 

Consumption. Paralysis. Bright’s disease. 

Lupus. Fits. Rupture (without 

Deafness. Epilepsy. operation or ap¬ 

pliance). 

(3) That all advertisements of remedies for diseases 
arising from soxual intoroourso or referring to sexual 
weakness be prohibited. 

(4) That all advertisements likely to suggest that a 
medicine is an abortifacienl be prohibited. 

(fi) That it be a breach of tho law to change the compo¬ 
sition of a remedy without informing the Department of 
the promised change. 

(6) That fanoy names for reoognised drugs be subject to 
regulation. 

(7) That the period of validity of a name used as a trade 
mark for a drug be limited, as in the esse of patents and 
oopyrights. 

(8) That it be a breach of the law to give a false trade 
description of any remedy, and that the following be a 
definition of a false trade description:—“ A statement, 
design, or device regarding any artiole or preparation, or 
the drugs or ingredients or substanoes contained therein, 
or tho curative or therapeutic effect thereof, which is false 
or misleading in any particular." And that the onus of 
proof that he had reasonable ground for belief in the truth 
of any statement by him regarding a remedy be placed 
upon the manufacturer or proprietor of suoh remedy. 

(9) That it bo a breach of the law— 

(a) To enclose with one remedy printed matter 

recommending another remedy. 





1036 Ct-XXII.— EXPLOSIVKB) HATCHES. Ob XSUL—ANALYTICAL PBOOBS8K8. [Oct. It, MU. 


(b) To invite sufferers from »ny ailment to eorrespoitl 
with the vendor of a remedy. 

(c) To make use of the name of a fictitious person m 
connection with a remedy. (But it should be within the 
power of the Department to permit the exemption of 
an old-established remedy from this provision). 

(d) To make ubo of fictitious testimonials. 

(c) To publish a recommendation of a secret remedy 
by a medical praotitionor unless his or her full name, 
qualifications, and address bo given. 

(/) To promise to return money paid if a cure is not 
effeoted. 

In conciusion, the Committee believe that departmental 
and legislative aotion as outlined above will not inflict 
injustice upon any patent or proprietary'medicine or 
applianoe; that it will, aliko by its operative and its 
deterrent effect, afford the public efficient and urgently 
needed protection against injury and fraud ; and that no 
measures of a smaller soopc will socure this result. 


Patents. 


1 Medicinal] Table tall. F. Howe, Woodford Green, Essox. 

Eng. Pat. 22,322, Oct. 3, 1913. 

Volatile oil of celery is incorporated by spraying with 
a mixture of sodium chlorido and acetosalicylic acid. 
Proportions given arc 10 grins, of the acid, 427-5 of sodium 
chloride, and 7-5 minims of a solution (1 in 10) of the oil 
in rectified spirit. The product is dried at a low tem¬ 
perature and sifted.—F. Sodn. 


Formaldehyde; Process of making ——. H. von Hoch- 
stutter, Constanoc, Germany, Assignor to Perth Amboy 
Chomioal Works, New York. U.S. Pat. 1,110,289, 
Sept. 8, 1914. Date of appl., April 28, 1914. 

A mixture of methyl alcohol vapour and air is passed at 
a suitable tomjieraturu over a metal of the platinum group 
with which “ is associated ” another metal; rhodium and 
' ilvcr may be used as the two metals (see also U.S. Pat. 
1,100,078; this .1., 1914, 844).—T. F. B. 


Organic bases; Manufacture of double compounds of — 

I with gold salts). Farbwerko vorm. Mcister, Lucius, und 
Briining. Ger. Pat. 276,134, Jan. 25, 191.1. 

Oroanio basos or their salts, other than cantharidyl- 
othylenodiamino, are oombined with auricyanic acid or an 
auricyanate, forming compounds which may be used in 
the treatment of tuberculosis (see also Ger. Pats. 269,061 
and 272,291, and Eng. Pats. 1837 and 1869 of 1914; this 
J., 1914, 375, 568, 767, 806).—T. F. B. 

.Scopolamine, solutions; Process for preparing-—-. W. 
Straub. Ger. Pat. 276,554, Aug. 19, 1913. Addition 
to Ger. Pat. 266,415 (see this J., 1914, 42). 

The polyhydric alcohol used in tho process of tho principal 
patent, is now replaced by a sugar. For example, a stable 
solution is obtained by dissolving 2 grms. of scopolamine 
hydrobromide in 7-5 litres of water, adding 600 grms. of 
dextrose, and pasteurising or sterilising.—T. F. B. 

Coumarin ,- Process for preparing -. Kinzlbergcr und 

Co. Ger. Pat. 276,667, Nov. 11, 1913. 
Chlorohydrocinhamic acid is heated with an alkali 
hydroxide above 200° C., under nroBsure; the melilotio 
acid, which is produced in good yield, is converted by heat 
into hydrocoumarin, and this is dehydrogenated, e.g., by 
heating with chlorine or Bulphur. at a temperature near 
the boiling-point of ooumarin.—T. F B. 

Sodium salt of aeetylsalicylie. acid and its homdogues ; 

Process far preparing the -. J. A. Wiilfing. Ger. 

Pat. 276,668, April 4, 1913. Addition to Ger. Pat. 
270,328 (see this J., 1914, 439). 

Acetylsalioylio acid or one of its homologues (in the 
benxeno ring) is dried, finoly powdered, and treated with 
an equivalent quantity of anhydrous Bodium carbonate 
in presence of an alkyl ester of an aliphatic aoid, e.g., 
ethyl or methyl formate, or methyl at amyl acetate, but 
not ethvl acetate when making sodium aoetylsalioylate. 

3 —T. F. B. 


XXII.—EXPLOSIVES; MATCHES. 

Patents. 

Explosive; AnUmony-sulphidc-coalcd granulated -. 

W. R. Hibbard, Assignor to E. I. du Pont do Nemours 
Powder Co., Wilmington, Del. U.S. Pat. 1,108,437, 
Aug. 25, 1914; date of appl., Sept. 20, 1913. 

A black powder, the grains of whioh are coated with 

antimony pentasulphide.—E. W. L. 

Explosives with liquid oxygen ; Composition for forming 

-. Protective sheath or envelope for liquid-air or 

liquid-oxygen explosives. G. Claude, Assignor to Soo. 
L'Air Liquide (Soc. Anon, pour l’Etude et l’Exploitation 
des Procodes G. Claude), Paris. U.S. Pats. 1,111,247 
and 1,111,248, Sept. 22, 1914. Dates of appl., Jan. 25 
and Feb. 4, 1913. 

See Fr. Psts. 450,750 and 451,265 of 1912; this J., 1913, 

627.—T. F. B. 


XXm.—ANALYTICAL PROCESSES. 

Benzene; The freezing point of - as a fixed point in 

thermometry. T. W. Richards and J. W. Shipley. 
J. Amer. Chem. Soc., 1914, 38, 1825—1832. 

The freezing point of pure benzene is recommended as a 
fixed temperature to bo used, in connection with the ico 
point of water, for calibrating Beckmann thermometers. 
Samples of benzene from coal tar and prepared bv synthesis, 
when purified by ohemical treatment and fractional 
crystallisation, gavo as a constant freezing point, 
5-483“ ± 0-002° C. on tho international hydrogen scale. 

—F. Sohn. 

Klectro-iitrametric method and its apjdication to general 

analytical chemistry ; The. -. F. II. H. vanSuchtelen 

and A. Itauo. J. Amer. Chem. Soc., 1914, 88, 
1793—1803. 

TnK precision and accuracy of the conductivity method of 
titration is illustrated by curves obtained in titrating 
strong and woak acids, besides Cl, Ag, SO., Ba, U, PO., 
NOj, K, Ca, and Fe", all of which were readily determined. 
The results were not affected by tho presenoe of foreign 
substances, and it was found possible to determine more 
than one radical in tho samo solution by a suitable choice 
of reagents. Cl and SO., for example, being titrated with 
silver nitrate and barium nitrate respectively. Tho method 
has been successfully appliod to the examination of 
biological liquids, such as urine.—F. Sodn. 

Titanium ; Volumetric determination of - by means of 

ferric chloride. T. R. Ball and G. McP. Smith. J. 
Amer. Chem. Soc., 1914, 36, 1838-1843. 

The strongly aoid solution, together with a large exoess 
of zinc, is introduced into a separating funnel of 250 c.e. 
capacity, tho funnel stem and an attached tube containing 
a filter of glass-wool and asbestos having previously been 
filled with freshly boiled water, air is displaced by oarbon 
dioxide, tho mouth of the funnel fitted with a Contat- 
Giiokol valve (a modified form of which is figured), and 
reduction allowed to proceed for about 2 hours. The 
valve is then removed, the solution drawn through the 
filter into a suction flask (previously filled with carbon 
dioxide), the funnel washed with boiled wator, without 
admitting air to tho funnel tube, and the filtered liquid 
and washings (now containing titanium in the titanous 
oondition) rapidly titrated with standard ferrio chloride 
solution using potassium thioeyanate as indicator (see 
Hibbert, this J., 1909, 189). The metals Sn, Cr, V, W, 
and Mo interfere with the determination.— -F. Soon. 

I 

Carbon; Volumetric determination of - in aliphatic 

substances in the wet way. E. C. Grey. Chem. Soo. 
Trans., 1914, 106, 2204—2210. 

Aliphatic substanoes oan be oxidised to oarbon dioxide, 
or to a mixture of oarbon dioxide and aoetio aoid, by 
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boiling with a mixture of potassium bichromate and 
phosphoric acid, and a volumetrio determination of total 
carbon is based upon the estimation of these two product*, 
the former gasometrioally, and the latter by titration. 
15 grms. of bichromate, 15 c.c. of phosphorio acid, and 
the substance (in solution) are placed in a 75 c.o. flask 
connected through a reflux condenser and a three-way tap 
to a gas burette oharged with mercury on the one hand, 
and a small bulb-Shaped gas reservoir ou the other. 
Thirty minutes boiling is in most oases sufficient for 
oxidation, and the carbon dioxide is then displaced by 
means of water into the reservoir, and finally into the 
burette ; whore it is measured. The aootie acid produced, 
which is incidentally a rough measure of the number of 
mofchyl groups present, is distilled over with steam, 
and titrated in the usual way. A number of analysos 
are given of typioal substances, including sugars, alcohols, 
and amino-acids, for the determination of which in 
biological work tho method is particularly adapted, and 
the results are in good agreement with theory. The method 
is also suitable for tho accurate determination of small 
concentrations of ethyl alcohol.—G. F. M. 

Determination of sulphur in motor spirits. Bradbury and 
Owen. See. IIa. 

Tests for determining the quality of paper. Lamb. See V. 

Determination of iodine and bromine in haloid salts by 
means of telluric acid. Cole. See VII. 

Determination of cobalt in high-speed steels. Dufty. 
See. X. 

Determination of small quantites of lead in tinning baths 
and solders. Brotoau and Fleury. See X. 

Examination of Chinese wood [tung] oil. Ware and 
Schumann. See XII. 

Tests of Chinese t oood oils [and candlenul oil]. See XII. 

Report of Committee of American Society for Testing 
Materials on standard tests for lubricants. See XII. 

Analysis of white pigments. See XIII. 

Analysis of red lead. Sec XIII. 

Examination of oil of turpentine. See XIII. 

Analysis of shellac. See XIII. 

Determination of body and solvent in varnish. Brown. 
Sec XIII. 

Specifications and tests of glue. Linder and Frost. See XV. 

Production of w-hydroxys-me.thylfurfural from carbo¬ 
hydrates and its influence on the determination of pentosans 
and methylpentosans. Cunningham and Gordo. See 
XIXa. 

Comparison of the methods used in the various Pharmacopeias 
for the determination of the active principles of potent 
drugs and preparations derived therefrom. Dichgans. 
See XX. 


Trade Report. 

Competition with Germany and Austria-Hungary. Third 
lint of articles in respect of which applications ham been 
receiml at the Board of Trade. October, 1914. 

A thibd list has now been issued by the Board of Trade, 
following tboae lamed in August and September (see this 
J!.,' 1914, 896 and 946); those interested should oom- 
munioate with the Commercial Intelligence Branch, 
Board of Trade, 79, Basinghail Street, E.C. 

A. Lint of articlei which inquirers detire to purchase :— 
Aoetylcellulose; cellulose wadding. Chemicals: 
Adds, benxoic, carbolic, citric, cresylio, molybdic, 


saHoylio, tannic, tongstio; butyl aloobol; arsenio, 
mite and yellow; Neuhurg ohslk; white lead; oarbon 
totfaohloriae; ammonium ohloride; calcium ohloride; 
iron perohloride; oyanidea and aulphooy etudes; 
ohemicals for dyeing, leather dressing, straw hat 
manufacture, tanning, and tho textile trade ; manganese j 
beta-naphthol; sodium nitrite; silver nitrate; oil, 
soluble sulphonated; potassium permanganate; sulphates 
and persulphntes ; magnesium sulphate; lead sulphide; 
lead hyposulphite ; sodium bisulphite ; tartar emetic. 
Clays: alum earth, kaolin, whito earth for metal 
polishes. Drugs, essences and perfumes: eau-de- 

' Cologne; menthol; perfumery for West African market; 
pomades; Bynthotio perfumes. Dyes: aliaarin; 
auramine and similar yellows; cosine, for'pigment colours, 
paper making, soaps, tanning trade, textile trade, 
tiles; indigo bluo; phloxine; synthetio dyestuffs; 
vegetable dyestuffs. Esparto grass, Fire olav goods 
(general), (felatin for straw bat manufacture. Glass and 
glassware : druggist sundries ; for are lamps ; general 
for eleotrical lighting; hand-made flint glass; optical ,- 
philosophical instruments; sample tubes ■ surgical 

and chemical appliances ; test tubes; vessels for electrical 
accumulators; water gauge glasses; windows; wire- 
embedded plate. Grinding materials; powder (sub¬ 
stitute {or kioselkrcide). Lanoliuc, l.ead and lead articles. 
Leather and leather goods : ohamoia ; doth; raw hide 
blanks. Maohincry for applying coating composition to 
wood; for grinding, cutting, and bevelling glass; for making 
bronso powder, metal foils, staroh, sugar, white poroelain 
onamoi. Manures: fish meal, phosphorine ; 
Matches: gonoral (ohoap). Metal foil: gold leaf, 
imitation, tin, metal, waste and serap: brass, east 
iron, copper, gunmotal, heavy iron and steel, iron and 
steel dust, iron and steel filings; mioa. Oils and greases : 
animal oils; bolt paste for machine belting; colza oil j 
for making “ liquid paraffin ” ; palm kernel oil; tallow. 
Ores and minerals: basalt, broken; bauxite, crude; 
syenite stone. Paints, colours, and varnishes: colours, 
chemioal; odours, mineral; oolouring powders for high- 
class inks; for soaps and tiles; grease paints; ultramarine 
blue; varnish for electrical insulating ; water oolours 
(oheap); yellow oohro. Paper and paper artioles: 
adhesive mounting tissue j oarbon paper, ordinary; 
general; glazed transparent; glycerine parchment; 
insulating. Photographio applianoos: baryta-ooated 

paper for post cards; sensitised cardboard for post uard 
photographs. Scientific instruments : balances ; X-ray 
lamps. Skins : kid, for surgical applioanes; tan roan; 
white sheen. Sire, “ Sickel.” Tungsten wire. 
Vinegar. Waterproofing materials, unimpregnated 

paper felt for waxes. Wiro and wire working: lead 
tin and lead-antimony (alloy wire); brass; gauze, 
unspecified; iron, annoalcd and galvanised; lead; 
metallic filament,- uiekolled and bright soft iron. Wood 
wool. Zinc and zinc ware : dust; glazing plates for 
paper making; niokol-plated sheets; “ preparation ” ; 
powder; rods; rolls; sheets; spelter; strips for boot 
eyelets; unspecified; vessels for douches; wire. 

B. Kiel of articles which inquirers desire to tell :— 
Aoetyleno generators and lighting plant; alizarin oils ; 
boilers, tanks, and metal reoeptaelcs; candles; capsules; 
metal; coresinc. Chemicals: acids; acetates; 
alcohols; arsenic and arsenites; carbonates; carbides; 
oarbon ; coal tar products; oyanides or prussiates; 
formaldehyde; formates; hydrates; iodides; nitrates; 
oxides; phosphates; radium and radio-active materials ; 
sulphates ,- sulphides ; sulphites; tartrates ; thorium , 
(probably a salt); urea; zinc salts. Cochineal; oollodion ; 
fireclay goods,- slag wool; stcarine. 

Applications in respect of German patents. Ch. of Comm. 

J., Oot., 1914. 

Tbxbx have been a oortain number of applications made 
already under the Patents, Designs and Trade Marks 
Temporary Rules (Amendment) Act, 1914, for the avoid¬ 
ance or suspension of German patents in this oountry, 
and it Is believed that at the present time nearly 30 other 
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applications are waiting. They are made in the flm fc' 
instance to the Comptroller-General, who has been 
with his predecessor for this purpose. These gentteajep ' 
do not give any decision, but make recommonaatioilw(d 
the Board of Trade. However, they have laid' dofac 
certain principles which are probably those which wilj be , 
adopted. These aro that it would not bo fair to conflict 
the property of German patentees ; but that in all proba¬ 
bility some kind of licence will be given to manufacture 
the articles in question, and that if a licence is conthuiW 
after the war it will be subject to a royalty to be paid to 
the patentee, which may be settled in default of agreement 
by arbitration. They have also intimated that even if a 
licence is given only during the continuance of the war it 
will probably bo fair that some royalty shall be payable 
to the State or to the patentee. 


Imperial Institute. Technical Information Bureau. Times, 
* Oct. 19, 1914. 

This Bureau has been opened to deal with the steady 
increase of inquiries as to sources of supply of raw materials, 
methods of utilising new products from the Colonies and 
India, and new or little known processes and machinery 
for industrial purposes. 

A statement is being prepared as to sources of potash 
which will include some hitherto untouched for industrial 
purposes. It is hoped to issue this by tljo end of the 
present year. , 

An equally important matter is that of finding markots 
for the immense quantities of raw materials from India 
and the Colonies formerly sent to Germany, such as palm 
kernels and copra. A statement giving full information 
regarding the German palm kernel industry has just 
appeared in the “ Bulletin of tho Imperial Institute.” 
ibe Bureau will place manufacturers interested in these 
substances in communication with merchants who deal 
in them. 

Thore is also a scarcity of thymol, because all the 
ajowan seeds from which it is extracted go to Germany 
from India. The preparation of thymol presents no 
difficulty. 

Inquiries for the Technical Information Bureau should 
lie addressed to the Director, Imperial Institute, S.W. 


Development of U.S. natural resources. Oil, Paint, and 
Drug Kept., Oct. 5, 1914. 

The Bureau of Foreign Trade Advisers in tho State 
Department has been so much engaged with efforts to open 
up transportation facilities between tho United StateB and 
Holland and other North European ports, that the possi¬ 
bility of obtaining mercury and other products through 
Italian ports, being possible reshipmonts from Austria 
and Servia, has not been seriously considered. Every 
effort iB being made by the executive departments to 
help representatives of industries by ways and moans to 
obtain materials in the United States. The facilities of 
the Geological Survey are being drawn upon for informa¬ 
tion in regard to increased mercury output in this 
country and also supplies of carbonate of magnesia, 
fluorspar, tin, and kindred commodities, important 

S uantities of which are annually sont. to this country from 
lurope. It is believed that American ships will be fur¬ 
nished to bring out of Gormany through the ports of 
Holland supplies of fertiliser, chemicals products, and 
medicines, and efforts will be made to ascertain other 
openings for procuring necessary supplies in Europe. 


Trading with the Enemy Act. First application under 
Sect. 3. Times, Oct. 21, 1914. 

The first application to tho Courts under Section 3 of the 
Trading with the Enemy Act, 1914, was made to Mr. 
Justice Warrington on Ootober 20th. The Board of 
Trade, in accordance with tho provisions of the Aot, 
prayed that a controller might be appointed in the publio 
interest to carry on the business of Meister, Lucius, and 
Brtining, Ltd., of Ellesmere, Lancs. The company was 


registered nnder the English Companies Acts, but all 
except 12 shares were hold by German subjects reeident 
in Germany. On the outbreak of war the secretary of the 
company received instructions from the directors to dose 
the factory. The case raised some important points of 
procedure. His Lordship held (1) that applications under 
tho Aot might be made by motion; (2) that the Court 
should require evidence that the information on which the 
Board of Trade based its applications had reasonable 
foundation; (3) that the controller appointed should be 
orderod to give the usual security demanded from a 
receiver; (4) that the Court Bhould reserve the power to 
require the controller to render and vouch his own aocounts 
in addition to thoBo of tho company; and (5) that the 
controller should make periodical reports upon the com¬ 
pany’s business. 

Prohibited exports and imports. Board of Trade Journal, 
Oct. 22, 1914. 

The Privy Council approved on October 19th, a recom¬ 
mendation from tho Board of Trado, to make certain 
alterations in the list of Prohibited Exports. 

(1.) Tho prohibition of tho export of molasses, invert 
sugar, and all sugar and extracts from sugar which cannot 
be completely tested by the polariscope, is withdrawn. 

(2.) The prohibition of export of unrefined sugar and 
of refined sugar and candy is withdrawn as regards tho 
Channel Islands, Malta, Gibraltar, Falkland Islands, St. 
Helena, East Africa Protectorate, and British West 
African Colonies and Protectorates. 

(3.) The prohibition of the export of graphite (see this J., 
1914, 988) is limited to “ graphite suitable for tho manu¬ 
facture of crucibles.” 

In a Proclamation published in tho “ London Gazette ’* 
of October 26th, the Proclamation of September 30th is 
revoked as from October 26th, and the following provisions 
aro substituted :— 

The importation into the United Kingdom of all sugar 
is hereby prohibited provided that tho foregoing prohibition 
Bhall not extend to sugar (not being raw or refined sugar 
made or produced by an enemy or in an enemy oountrv, or 
refined sugar made or produced from raw sugar made or 
produced by an enemy or in an onemy oountry):—(o) 
Cleared from the port of shipment to this country on or 
before Octobor 26th, 1914; (6) imported under contract- 
made prior to August 4th, 1914. 

Nothing in thiB Proclamation shall be taken to prohibit 
anything which shall bo exprossly permitted by our licence, 
or by the licenco given on our behalf by a Secretary of 
State or the Board of Trade. 


Book Received. 

Chemical Technology ahd Ahalysis or Oils, Fats and 
Waxes. By Dr. J. Lewkowitsoh, M.A., F.I.O. Fifth 
Edition, entirely rewritten and enlarged. In three 
volumes. Vol. II. Edited by G. H. Wahbuetoh. 
Maomillan and Co., Ltd., St. Martin’s Street, London. 
1914. Price 25s. net. 

Volume, 81 by 6} ins., containing 936 pages of snbjeot 
matter, with 19 illustrations, and also alphabetical indexes 
of botanical and zoological names. For Vol. I., see this 
J., 1913,963. Vol. II. oontains chapters on: XIII. Com¬ 
mercial preparation of the raw materials used in the oils, 
fats, and waxes industries. XIV. Technology of the 
natural oils, fats and waxes: methods of preparing, refin¬ 
ing, and examining them, and detecting adulterations. 

A. Oils and fats (glyoerides): vegetable drying oils, vegetable 
semi-drying oils, vegetable non-drying oils, marine animal 
oils, terrestrial animal oils, vegetable fats, animal fats. 

B. Waxes: Liquid waxes, solid vegetable waxes, solid 
animal waxes. Numerous hitherto unpublished observa¬ 
tions are given under the headings of the individual oils 
and fats. 
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"THE PRESENT CONDITION OP THE CHEMISTRY 
OF ANTHRAQUINONE. 

BY B. K. SCHMIDT. 

JBefore the Sociitt Chimique de France, December 6 , 1913 
(Abstract). 

Bull. Soc. Chim., 1914,15, [12], 1-40. 

During tho twenty years following the synthesis of 
■anthraquinone by Graobo and Liobermann, only a com¬ 
paratively small number of anthracene dyestuffs was 
introduced; these wore, in addition to Alizarin itself, 
Flavopurpurin, Anthrapurpurin, aulphonatod Alizarin, 
Alizarin Blue, p-Nitro-alizarin, and Anthragallol, tho last 
namod, however, being obtained by condensing bonzoio 
aoid with gallic acid. To this number may bo addod 
synthetic Purpurin, which has not been applied in tho 
dyeing industry. On tho other hand, tho last 25 years 
has witnessed a remarkable activity in researches on this 
class of dyestuff, which has resulted in tho introduction 
of tho Alizarin Cyanines, Anthracene Blues, Alizarin 
■Green, and a large number of other dyestuffs, yellow, 
orange, red, violet, blue, and green, and all distinguished 
by a high degree of fastness. A systematic study of these 
dyestuffs has led to tho formulation of oertain rules as to 
the influence of tho substituonfc groups on colour. Con¬ 
sidering first tho a-monosubstitutod anthraquinones, it is 
seen that the nifcro group and tho halogens have nraotioally 
no effoot, though tho a-bromo-derivativo is slightly yellower 
than the a-chloro compound. a-Hydroxyanthraquinono 
is an intense yellow when in a finely divided condition, but 
tho effect of tho hydroxyl is noutralisod by etherification 
or esterification, e.g. t the a-mothoxy- and a-phenoxy- 
x:ompounds are almost colourloss. Tho SH group is 
similar to tho hydroxyl group, but its effect is more pro¬ 
nounced. Tho amino group also increases the oolour to 
brick-rod, but in this case if tho amino group is substituted 
by alkyl or aryl, tho colour boooraes bluish-rod, whilst tho 
introduction of acidic groups produoes yoilow compounds. 
The same remarks apply to tho /3-jnonosubstitution pro¬ 
ducts, but here the colour changes are less marked. Among 
tho disubstitutod anthraquinones, tho dihalogen and 
<liuitro compounds have no tinctorial value. Of tho 
dihydroxy derivatives, the ^-compounds (2.3, 2.6, and 
2.7) are the least coloured, then como the 1.5- and 1.0- 
oompounds, and then tho 1.2-, 1.3-, 1.6-, and 1,7-doriva- 
tives, whilst Quinizarin (1.4) is the most highly coloured. 
Again, the diaminoanthraquinonos, 1.3, 1.5, 1.8, 2.6, and 
2.7, are yollowish-red to brick-red, 1.2 is bluish rod, and 
1*4 is intonso violet. The introduction of alkyl and aryl 
igroups changos tho shade towards blue and green, whilst 
■acidic groups tend to produce lighter and yellower pro¬ 
ducts. Many of the aoidylarainoanthraquinones aro 
valuable vat colours, unlike tho aminoanthraquinones 
themselves; thus, 1.5-dibenzoyldiaminoanthraquinone 
(Algol Yellow R) dyes ootton very fast, deep yellow shades 
from the vat, and tho 1.4-dibcnzoyldiamino compound 
(Algol Rod 5 G) dyes rod shades. From the foregoing facts 
it is possible to determine the colour of the disubstitutod 
anthraquinones in which the substituents are different: 
thus, a-aminoanthraquinone and its p-ohloro, p-nitro, and 
p-methoxy derivatives are orange or brick red, whilst 1.4- 
aminohydroxyanthraquinone is bluish red, l-amino-4- 
metbylamino is bluish violet, l-amino-4-tolylamino is blue, 
and 1.4-ditolyldiaminoanthraquinone is green. The samo 
rules apply to the polysubstituted anthraquinones. Anthra- 
chrysone (1.3.5.7-tetrahydroxyanthraquinone) is yellow, 
hydroxyflavopurpurin (1.2.4.6) orange, Alizarin Bordeaux 
(1.2.5.8) orango-rod, and the 1.4.5.8-compound bluish-red. 
Of the isomeric dihydroxyditoluido compounds, 1.5-dihy- 
droxy-4.8-ditoluidoanthraquinone is blue, the 1.2.5.8- 
compound (Alizarin Viridine) is green, and 1.4.0.8 is 


(yellowish green. Two of the diaminodihydroxyanthra* 
l yunones, namely NH : NH : OH : OH**l.fi.4.8 and 
1.8.4.5, are blue compounds, whioh, when sulphonated, are 
known as Alizarin Saphirol, and dye ootton very pure blue 
shades. 

1 Introduction of substituent groups into anthraquinone and 
its derivatives. Tho nitro group w introduced by the usual 
methods. When anthraquinone is treated with very 
strong nitric aoid, or witn a mixture of nitric and sul¬ 
phuric acids, a-nitroanthraquinone is first produced, and 
by more energetio treatment, tho 1.5- and 1.8-dinltro 
derivatives in about equal amounts, acoompanied by 
small quantities of the H- and a^-oorapounds, such as 
1.6, 1.7, 2.6, and 2.7. The nitration of anthraquinone 
derivatives generally produoes a-nitro compounds; for 
example, anthraquinone-1- and 2-sulphonio acids are both 
converted into tho 6- and 8-nitro derivatives. The 
secondary reactions liable to occur in tho nitration of 
hydroxy or amino derivatives, can be prevented in the 
usual way, e.g. f by othorifioation or aoidylation, res¬ 
pectively. The sulphonation of anthraquinone with aoid 
alone necessitates the use of fuming aoia at temperatures 
about 100° C.; this gives tho /?-monosulphonio acid and 
2.6- and 2.7-disulphonic acids. Tho a-sulphonio acids 
I-, 1.5, and 1.8, are readily obtained by sulphonation in 
prosenoe of small quantities of meroury. The introduction 
of chlorine or bromine into amino- or hydroxy-anthra- 
quinonoa is effected by the usual methods, but anthra¬ 
quinone itsolf resists tneBo prooossos. Until reoently, tb° 
only known methods of producing halogen-anthr* 
quinones were to heat anthraquinone with bromine in 
sealod tubes, or to oxidise the polyhalogon-anthraoenes. 
Tho present method consists in replacing the sulphonio * 
group of anthraqumonesulphonic acids or their nitro- 
derivatives, by treatment in dilute aqueous solution with 
nasoent bromine or chlorine, e.g., with a mixture of sodium 
chlorate and hydroohlorio acid: by this method it is 
possible to produce any desired halogen- or halogen-nitro- 
anthraquinone, in almost theoretical yield. It is also 
possible to introduce chlorine into anthraquinone and 
cortain of its sulphonic acids by passing chlorine through 
their solutions in fuming sulphuric aoid at a high tempera¬ 
ture : thus anthraquinone may be oonvorted into the 
1.4.5.8-totraohloro-oompound, whilst anthraquinone-/?- 
sulphonic acid gives the 1.4-diohloro-7-suIphonio acid. 
Sevoral methods are known for introducing tho hydroxyl 
group into tho anthraquinone nuoleus. The first oonsists 
in heating anthraquinono-/3-sulphonia acids with caustic 
soda in presence of an oxidising agont, and is used for the 
preparation of Alizarin and Flavopurpurin. The sul¬ 
phonio acids oan bo converted into the hydroxy com¬ 
pounds directly, without oxidation, by heating under 
pressure with alkaline earths ; this method serves for the 
production of 1-mono and 1.5- and 1.8-dihydroxyanthra- 
quinonos. In the course of a Btudy of the sulphonation of 
Alizarin under various conditions, the author found that 
a large excess of fuming aoid (70—80% free SO,) at 20°— 
40° C. did not sulphonato the Alizarin, but produoed a 
high yield of 1.2.5.8-tetrahydroxyanthraquinone (Alizarin 
Bordeaux), in the form of its sulphurio ester; a more pro¬ 
longed reaction resulted in the formation of the 1.2.4.5.6.8- 
hexahydroxy compound. This reaction is general for 
hydroxyanthraquinones containing at leaat one a-hydroxy 
group, but it has not yet been possible to foreoast the 
exact progress of tho reaction. Quinizarin, like Alizarin, 
is converted into the 1.2.5.8-compound; 1-hydroxy- 
anthraquinone gives at first the 1.5-aihydroxy derivative, 
and later the hexahydroxy compound, whilst Chrysazine 
is converted rapidly and Anthraohrysone almost instan¬ 
taneously into the samo hexahydroxy compound. The 
present of boric acid in this process retards the reaction 
considerably, probably owing to the formation of boric 
estera; this affords a method of controlling the reaotion 
to produce intermediate hydroxy compounds, such as the 
1.23^trihydroxy derivative from Alizarin and the 1.4.8- 
compound from Chrysazine. The boric esters are also of 
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value in that they are very resistant to decomposition by 
Bulphuric acid at high temperatures. By the use of pure 
sulphuric anhydride it u possible to introduce hydroxyl 

n into anthraquinone itself, producing the 1.2.4.5.6.8- 
ydroxy derivative, though the yield is unsatisfactory. 
A number erf hydroxyanthraquinones can be hydroxylated 
by means of ordinary sulphuric acid (66° B.) at a high 
temperature, e.g., 160 —200° C.; by this method, Alisarin 
Bordeaux is converted into the 1.2.4.5.6.8-hexahydroxy- 
compound, toother with small quantities of the 1.2.4.6.7.8- 
compound. Whilst studying this reaction, it was found 
that Bolonium and mercury are very active oxidation 
catalysts. Interesting results are obtained in presence of 
substanocs which arc not catalysts, but actual oxidising 
agents, such as arsenic acid and nitrouR acid. Anthra- 
gallol is converted into 1.2.3.4-totrahydroxyanthra- 
quinone and anthraquinone into Quinizarin by heating 
with sulphuric acid, boric acid, and sodium nitrite ; whon 
pure sulphuric aoid is used, no reaction takes place, but an 
energetic reaction is induced by traces of mercury. During 
this process an intermediate compound is formed, 1.4- 
diazonydroxy anthraquinone, which is stable towards 
boiling sulphuric acid of 60° B., but reacts with alcohol 
forming a-hydroxyanthraquinonc. Lalando's method (treat¬ 
ment with manganese dioxide and sulphurio acid) is also 
an important hydroxylation process; Alizarin is converted 
into Purpurin, and Alizarin Bordeaux into 1.2.4.5.8-ponta- 
and two hoxahydroxyanthraquinones, known as Alizarin 
Clyanine R, R extra, WRR, and Anthracene Blue WR. 
This method can be used to introduce further hydroxyl 
groups into any anthraquinone derivative which contains 
at least one hydroxyl in each benzene nucleus; thus, 
-nitroanthrapurpurin furnishes 3-nitro-1.2.4.5.7.8-hexa- 
ydroxyanthraquinone, Alizarin Cyanine Black G. Quite 
recently (soe this J., 1913, 593 ; 1914, 545) this method 
has been used to prepare 1.2.4-purpurin-3-oarboxylic acid, 
which gives a valuable alumina lake. The polylvydroxy- 
anthraquinones are not formed immediately during this 
oxidation process; true quinonoid compounds, called 
“ anthradiquinones,” aro formed at first, which resemble 
benzoquinone, and these are converted into the corre¬ 
sponding hydroxy compounds by means of weak reducing 
agents. Among the other methods for introducing the 
hydroxyl group may be mentioned the replacement of 
bromine or nitro groups by heating with sulphuric and 
boric acids. The aminoanthraquinonos are obtainod by re¬ 
ducing the corresponding nitro compounds. When alkaline 
reducing pgents are used, hydroxylamino compounds are 
obtained under certain conditions; the 1.5-dihydroxyl* 
amino compound cannot be converted into diaminoanthra- 
quinone by reduction, but on treatment with sulphuric 
acid it undergoes intramolecular transformation into the 
1.5-diamino-4.8-dihydroxy compound. One of the most 
important methods of preparing aminoanthraquinones is 
by treating negatively-substituted anthraquinones with 
ammonia; the hydroxyl group is readily replaced in thiB 
manner, e.g., when Purpurin is evaporated with aquoous 
ammonia, l-amino-2.4-dihydroxyanthraqui»one is pro¬ 
duced. By careful treatment of 1.5-dinitroanthraquinone 
with sulphur sesquioxide (sulphur dissolved in fuming 
sulphuric aoid) it is possible to obtain the same diamino- 
dihydroxy compound as described above, produced by 
intramolecular transformation of tho dihydroxylamino 
compound ; it is therefore concluded that those hydroxyl¬ 
amino compounds are also intermediate products of tho 
sulphur sesquioxide treatment, and the author has actually 
isolated tho dihydroxylamino derivative corresponding to 
dinifcrochryBazinedisulphonic acid. Treatment of the nitro- 
anthraquinonoa with 40% fuming sulphuric acid alone 
produces finally hexahydroxy compounds and thoir sal- 
phonic acids, whikt il 10—15% fuming acid is used, 


soluble colouring matters are obtained directly, which 
appear to’consist chiefly* of monosulphonio acids of di- 
aminodjhydroxyanthraquinonea. The introduction of 
substituted amino groups into the anthraquinone nuoleus 
iB effected By treating negatively-substituted anthra¬ 
quinones with mothylamme, piperidine, etc. The prepara¬ 
tion of tho arylaminoanthrfcq uinones from the hydroxy 
compounds is greatly facilitated by condensing agents 
such as boric aoid. The condensation product of Purpurin 
with aniline is known as Alizarin Blue Black B, and the 
product from Quinizarin and two mols. of p-toluidino, in 
the form of its sulphonic acid, dyes wool fast green Bhades 
in the latter case, however, the yield is only 30 —35%, 
owing to secondary reactions, including oxidation. A 
good yield of the dvestuff can bo obtained bv condensing 
p-toluidino with the reduction product of Quinizarin, 

/0(OHk 

C 8 H 4 ( I >e a H 2 (OH) 2 
Ml (OH)/ 

and oxidising the product. Among the other dyestuffs of 
1 this series may bo mentioned Alizarin Viridine, 1,4-di-p- 
tolylamino-7.8-dihvdroxyanthraquinone, and Brilliant 
Alizarin Viridin, the corresponding 8-monohydroxy com¬ 
pound ; these form fast chrome lakes and are therefore of 
interest in calico printing. The formation of acridine 
compounds, which occurs when halogcn-anthraquinonos 
arc heated with aromatic amines, is avoided by adding 
small quantities of sodium acetate or potassium carbonate 
to combine with the acid liberated. Alizarin Sky Blue is 
the sulphonic acid of l amino-2-bromo-4-p-toiyiamino- 
anthraquinone, obtained by healing the corresponding 
dibroino compound with p-toluidino ; when this reaction 
is carried out in presence of copper, an almost insoluble 
compound is formod, which proved to be a derivative of 
Indanthreno, whilst Indanthrenc itself can be obtained by 
heating 1-amino-2-bromoanthraquinone in nitrobenzene 
or naphthalene, in presence of sodium acetate and traces 
of cop}>or. The catalytic effect of copper can bo utilised 
generally in the condensation of halogcn-anthraquinones 
with aminoanthraquinones, to produce compounds of 
the general formula;, G 14 H 7 0 2 .NH.C l4 H 7 0 2 , and 

A number of these 

compounds are on the market as vat dyestuffs, such as 
Algol Orange, Algol Bordeaux, Indanthrenc Rod, etc. 

In conclusion, attention is drawn to two important 
auxiliaries in the study of the anthraquinone compounds. 
The find, is the spectroscope. Many anthraquinone deri¬ 
vatives present characteristic absorption spectra, which 
may be utilised for the detection of these compounds and 
also for controlling and following the progress of certain 
manufacturing processes, such as the oxidation of Alizarin 
Bordeaux to pentahvdroxy- and hoxahydroxyantbra- 
quinone, each step of which is clearly marked by the 
spectrum. The second auxiliary is boric acid, which, in 
addition to its usos in manufacturing processes, is also of 
great value as an analytical reagent; the boric esters of 
hydroxyanthraquinones are frequently characteristic, and 
many substances which exhibit no definite spectrum in 
sulphuric acid solution, give excellent results when boric 
acid is added. For example, on addition of boric acid, 
the red-violet solution of Alizarin Blue becomes olive, tho 
violet of Alizarin Bordeaux becomes blue, and the yellow 
solution of 1.5-diamino-4-hydroxyanthraquinono becomes 
rod—T. F. B. 

Erratum and Addenda. 

This Journal, 1914, page 775, col. 2, 1. 29 from bottom, 
for “ W. Watson Gody ” read “G. Watson Gray,” and 
references are as follow :—this J., 1901, pages 538 and 
1027; also 1904, page 324. 
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I.—GENERAL PLANT; MACHINERY. 

PATENT8. 

Hydro-extractors and like centrifugal machines. T. K. 

Irwin, London. Eng. Pat. 13,508, June 11, 1913. 

The liquid expelled from the cage of the machine impingea 
directly on tho vanes of a turbine or rotor surrounding 
the cage, the power generated being utilised either directly j 
or by means of gearing to drive a second oontrifugal | 
machine.—W. H. C. 

Centrifugal machines. A. R. Robertson, Glasgow. Eng. 
Pat. 20,303, Nov. 17, 1913. 

The fixed ]>ortion, B, of the bottom of the machine has 
an angle greater than tho angle of repose of the dried j 
material, so that when the movable bottom, 1), is raised, 



the dried material falls out by its own weight. The 
basket, 0, has the shape of an inverted frustum of a oone, 
so that when discharge takes place, tho material comes 
away easily from the sides. An externally onerated 
scraper, G, may be used to assist in tho discharge.—W.H.C. 

Washing clinker , gravel or other granular material; 

Apparatus for -. 0. W. Marks, Wokingham, Berks. 

Eng. Pat. 21,135, Sept. 18, 1913. 

The material rcoeives a preliminary soaking in a rotary, 
inclined conical barrel provided with lifting and conveying 
bladeB and a perforated water-Bupply pipe, and is then 
delivered into a oo-axial rotary screen or trommel. 

* nr ii n 


Pulp-washing machine. J. Schneible, Chicago, IlL UN. 
Pot. 1,111,408, Sept. 22, 1014; dote of appl., Jane 0, 
1913. 

A take having a conical bottom with a central discharge 
is provided with a perforated inner bottom plate and a 


rotatable frame carrying agitator blades and a base-plat^ 
tho latter being parallel to tho perforated bottom and 
serving to prevent the agitator from forcing the palp 
through tho perforatipns.—W. H. C. 

Recuperator furnace. W. A, Stubblebine, Allentown, Pa. 
U.S. Pat. 1.111,414, Sept. 22, 1014 ; date of appl, 
Oct. 31, 1913. 

A OHKQTTSH-WOBK air preheater is arranged in the hoSmr 
front wall of tho (ire-placo of a reverberatory furnace and 
the heatod air is delivered to various parts of the working 
hearth, beyond tho bridge, through duofca fanned in the 
sido walls.—W. H. C. 

Kiln. E. P. Stevens, Chicago, III. U.S. Pat. 1,111,671. 

Sept. 29, 19J4; date of appl., Nov. 21, 1912. 
The kiln has two heating ohambers, arranged back to back 
and separated by a wall enclosing a series of vortical flues. 
U|K>n the inside of the front, wail of oach chamber is a 
fire-box from which heating flues extend upwards to the 
roof, across the latter, down the dividing wall, aorow the 
floor to the front wall, and thence to the vortical fines in the 
dividing wall.—W. E. F. P. 

Device far measuring temperature. Eng. Pat. 546CL 
See XXIII. 


IIA.— FUEL; GAS; MINERAL OILS AND WAXES. 

Sulphur compounds of coal ; Oxidation of - and of 

nitrogen, in the bomb calorimeter, and the correction 4e 
be applied in determining the heating mluc of coaL S. H. 
Kegester. 3. ind. Eng. Chem., 1914, 6, 812—822. 
The results of tho experiments indicate that the mletiea 
amounts oi sulphur trioxide and dioxide in the bomb pace 
after combustion depend chiefly upon tho amount «f 
nitrogen oxides formed in the bomb, which promote the 
formation of the trioxide just as m the manufacture of 
sulphuric ocid by the chamber process j tho ash of the 
fuel does not appear to exert any appreciable catalytic 
action. Tho formation ot nitrogen oxides tokos pace 
much more readily from the nitrogen of ooal than from 
tho nitrogen present in tho bomb gases, and inoreosos with 
increasing pressure and with the heat of combustion of the 
fuel. The usual correction applied to tho heating value of 
a fuel, according to the sulphur content, based c a the 
assumption that tho sulphur is converted completely 
into sulphur trioxido in the calorimeter, is satisfactory in 
the case of coal with less than 2% S, burnt in a bomb 
calorimeter from which tho initial charge of air is not 
removed by rinsing out with oxygen ; in the oaae of ooale 
high in sulphur, a material amount of sulphur may be Mt 
as sulphide in the ash and aa sulphur dioxide in the gss. 
If the air in the bomb be blown out with oxygen at high 
purity so that tho concentration of nitrogen in the booth 
is only a fraction of 1%, then with a fuel free from nitnoesv 
only a part of the sulphur will be converted into sulphur 
trioxido. With a non-nitrogenon# fuel containing km 
than 0-08 grin, ot sulphur in the sample burned, appaoxi- 
mately quantitative formation of sulphur t rinnde in 
obtained at 20 atmospheres pressure if the niirngnt con¬ 
centration of the bomb gases be 8%. The beet rfeua- 
bastion {to SO,) of the ealphar of pyrites was lotted to ha 
about 4975 calorics per gnn.—A. 6. 
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Coking process; Theory of the -. E. Donath. Stahl u. 

Eisen, 1914, 84, 60—61. 

A sample of coal from Rossitz, near Briinn, containing 
ash 4-64. H,0 9-66, N 1-32, H 4-86, C 82*88, total 8 
3-35, 8 in ash 0*32, combustible 8 3 03%, when heated 
in an experimental coke-oven gave a molten product 
sufficiently fluid to flow from a small opening at the base 
of the oven. This product quickly solidified to a shining 
black mass, containing ash 10*47, H,0 0*50, N 0*14, 
H 2*99, C 76*88, total S 3*63, 8 in ash 2*18, combustible 
8 1*45, 0 7*59%. The whole of the organic constituents 
wore volatilised when tho product was hoated in a covered 
crucible, leaving only the ash. ThiB behaviour rosombles 
that of tallow, wax and paraffin and some rosins, and the 
author concludes that during the coking of a coal of this 
type, a mixture of compounds consisting of tho degradation 
products of the resinous and fatty constituents of tho 
original coal-forming materials and also tho pitch-like 
polymerisod products of distillation under pressure, is 
completely melted and decomposes on further heuting 
without leaving any carbon residue. The decomposition 
products react chemically with the degradation products 
of tho cellulose and protein constituents of tho coal-forming 
matorial, cementing them into a carbon-like compound or 
mixture of compounds. At higher temperatures, the 
protein degradation products in the coal soften and 
during the complete gasification of the coal, stable com¬ 
pounds are formed containing Hulphur and nitrogen, and 
these compounds are present in the coke.—A. T. L 

Coke i Blast furnace -. O. Simmersbach. Stahl u. 

Eisen, 1914, 34, 108—110. 

The offeot of modifying tho conditions of coking, such as 
the size of tho retort, and the temperature, iB discussod. The 
formation of cracks may bo diminished by tho adinixturo 
of lean coal or powderod coke. Coking at too low a tem¬ 
perature may leave ooreB of uncokcd ooal containing up 
to 20% of volatile matter, and yielding for example, on 
distillation, tar 1*85%, CO, 0*8, H,S 0*1, H,() 2*59, 
NH, 0*31, C fl H e 0*25, gases (CH 4 , H„ CO) 6*35; total 
volatile matter 12*25%. Incomplete coking is shown by 
tho piesenoo of more than 0*0% 11,. Experiments sup¬ 
porting Bone’s view (this J., 1908, 886) showed that 
compact, hard carbon is obtained by passing methane 
through a hot tube, while ethylene yields a Booty mass. 
These varieties of carboL are found in coke. In quenching, 
the appearance of the coke depends upon the uso of clean 
water. In addition to its appoaranoe, the behaviour of 
a coke when dropped upon a hard Burfaee gives an indica¬ 
tion of its quality.—O. E. M. 

Blast-furnace cuke. H. Koppers. Stahl u. Eisen, 1914, 
34, 585-587. 

Rapidity and uniformity of combustion of blast-fumaoe 
coke in the blast-furnace, have an important effect on 
the results obtained, and are promoted by restricting the 
water-content of the coal, wnich should be of uniform 
composition, to 9%, by coking rapidly in uniformly heated 
ovens, by not allowing the charge to stand in tho oven 
when coking is complete, and by breaking and screening 
the coke into pieces between 12 and 90 mm. in diameter. 
Ovens are best built of lime-bound silica brick.—O. E. M. 

Tar-formation temperatures of American coals. J. Gas 
Lighting, 1914,128,134-135. 

Samples of coal wore heated in a small resistance furnace, 
under conditions which resembled those of largo scale 
practice but permitted of accurate measurement. With 
any grade of bituminous ooal or lignite, tar began to distil 
at about 300° C., tho maximum evolution was between 
375° and 475° C., and the tar was all liberated at 550° C. 
or in a few cases 600° C. The temporatures did not 
depend upon the geological age of the ooal, tho amount of 
volatile matter, or the u: H ratio, and there was no relation 
between the amounts of volatile matter and of tar. The 
C: H ratio is a guide to the amount of tar, the greatest 
amount of thick tar being obtained from ooals having 
this ratio from 13*5 to 18.—A. T. L. 


Oil-tar separation, rtoovery, and disposal. R. E. Wyant. 

J. Gat Lighting, 1914, 128, 131—132. (Soo also 

Beardsley, this J., 1912, 422.) 

Tab partly separates in the form of an emulsion, and 
when the whole is mixed, the water-content is not excessive. 
When tar is accumulated in a tank, pumped off from the 
bottom, there was a further separation of tar and water. 
Tho proportion of water at different depths was:— 
at 18 in. from bottom, 2—3% ; at 2 ft., 46% ; at 4 ft. 6 in., 
80%, and at 12 ft. 90%. The tar can be recovered from 
the emulsion by using the omulsion in place of water in 
the scrubbers. For use on roads, the tar is distilled 
preferably by heating it to 212° F. (100° C.) and blowing 
livo steam through until the sp. gr. readies 1*1 at 60° F. 
(15»5°C.), and the flash-point 145° F. (63° C.) if the tar 
is used for dust-laying. For road-surfacing the distillation 
is carried further. The tar is superior to petroleum oil for 
use on roads.—A. T. L. 


[Coal gas] purification. Experiments at Montreal. H- 

Mann. J. Gas Lighting, 1914, 128, 84. 
Purifiers filled with a single layer of oxido, 48 in. deep, 
were worked in sets of four, the gas passing downwaitls 
through tho oxide, and each set of four purifiers passing 
14 million cb. ft. of gas per dav, containing 450 grains 
H 2 S per 100 cb. ft. Air waB admitted at the exhauster 
outlet in order to revivify the oxide in the foul box whioh 
was placed last in the series. Tho oxide was not capable 
of being revivified after the purifier had been operated 
continuously for two or three weeks, but by changing the 
connections bo as to place the foul box last every 3 days, 
the plant was worked for a year without renowing the 
oxide. In changing the order, e.g. from 1—2—3—4 to 
2—3—4—1, the purifiers were worked for an hour in the 
order 4—1—2—3, so as to prevent foul gas in No. 1 
assing direct to the holder. Tho oxide became very 
ard and the back-pressure increased, so that it was 
docidod to refill every 6 months. Tho oxygen admitted 
for revivification was not absorbed in the first and second 
boxes where the gas still contained hydrogen sulphide. 
Tho rearrangement of the purifiers with clean-box first 
and foul-box last doubled their working capacity.—A. T. L. 

Dc Beque petroleum field in Colorado. G. R. Do Boque. 

Eng. and Min. J., 1914, 98, 652—653. 

A general resumd is given of the geology of the district 
and the history of the oil development. The important 
oil strata occur in the Mesavorde (Cretaceous) formation. 
A well, 2010 ft. deep, yields 100 barrels per day (by 
pumping) and is capable of a larger output. The oil is 
golden brown in colour, extremely viscous, and solidifies 
quickly on exposure to air ; it has a “ 32% paraffin base.” 

—W. E. F. P. 


Petroleum in Assam. E. H. Pascoo. Mem. Gool. 8urv. 
India, 1912, 40, Pt. 2. Bull. Imp. Inst., 1914, 12, 
474—475. 

The petroleum deposits of Assam are similar to thoeo of 
Burma, being in rooks of Tertiary age. They are confined 
to a curved belt of oountry along the basins of the 
Brahmaputra and Burma, over some 800 miles from N.E. 
Assam through Kaehar and Chittagong to the Arakan 
coast. Only two fields of commercial importance are 
worked, at Digboi and Bappa Pung, about one mile apart 
in N.E. Assam, but comparatively little exploration has 
been done.—R. G. P. 


Paraffin wax industry of Austria; Application of cold 

in the -■. P. Porges. Z. angew. Chem., 1914, 27, 

III., 41. 

To enable Austrian lubrioating oils' to compete with 
Russian and American oil the paraffin wax is separated 
as completely as possible. About 95% of the Austrian 
works use the patented apparatus of Porges, Singer, 
and Steinsohneiaer, and^produoe 6500 wagon-loads of 
purified wax per annum. ~ The oils are gradually chilled 
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by pawing them through a series of connected crystallising 
chambers surrounded by coils through whioh brine is 
pumped. The semi-solid mass from the chambers is 
pressed, usually in filter-presses, and the filtrate again 
partially chilled before being suitable for lubricants. 
The residue in the press, termed “ gatsch ” is usually 
submitted to dry sweating to expel the oil. A recont 
improvement has been rile introduction of Pejzel’s 
apparatus, in which the sweating vessels are mounted on 
trolleys which pass through a ventilated passage. After 
leaving the sweating vessels the wax is deodorised with, 
sulphuric acid and “silicate.” The system of moist 
sweating, which is little used, aims at utilising the hot 
liquor from the crystallising chambers. Fractional 
crystallisation of the wax is effected by chilling the 
chambers in stages. One part of the apparatus works 
at 0° C., a Becond at —5° to —7° 0. and a third at —10° to 
—18° C.; and in a patent prooess of Pejzol and Porgcs 
eaoh chamber is chilled so as to yield a paraffin wax of a 
definite m. pt.—C. A. M. 

Hydrocarbons of Utah — A correction. C. Bardwcll, B. A. 
Berryman, T. B. Brighton and K. D. Kuhre. J. Ind. 
Eng. Chem., 1914, 6, 865—866. 

Attention is called to certain inaccuracies in the original 
paper, chiefly in connection with the composition of the 
different products, but not affecting the abstract (this J., 
1914, 15).—A. S. 

Apparatus for the analysis of complex gas mixtures. Taylor. 
Nee XXIII. 

Patents. 

Coal-washing apparatus. E. G. Burks and N. Haves, 
Birmingham, Ala. U.S. Pat. 1,112,976, Oct. 0, 1914 ; 
date of appl., Oct. 15, 1913. 

The mud from coal-washing is discharged from a sluice 
into.a filtering vessel having inner and outer perforated 
vertical walls with an intermediate filling of granular 
material. This vessel is placed in a tank having an over¬ 
flow, and the overflow water is withdrawn from the tank 
by a pump and delivered to the Bluice. A conveyor is 
provided for removing the material collected in tho 
filtering vessel.—A. T. L. 

Fuel-briquette composition. W. Loesch, Assignor to 

G. B. Storcr, Chioago, 111. U.S. Pat. 1,111,800, Sept. 29, 
1914 ; date of appl., April 14, 1913. 

A mixture of finely divided fuel, 100, cement, 25, finely 
divided clay, 5, potassium nitrate, 0-5, and water, 25 parts 
by volume, and if desired, coal oil 2 parts.—A. T. L. 

Briquettes [of carbonaceous material] ; Process for making 

- using waste sulphite lye treated with sulphuric acid as 

binding agent. A. Richter. Ger. Pat. 275,832, Aug. 2, 
1910. 

Coal dust or other carbonaceous substanco is mixed 
with a binding agent composed of waste sulphite liquor, 
sulphuric acid, and tar oils or similar oils, briquetted, 
ana heated to 250°—270° C. to carbonise the binding 
agent.—T. F. B. 

Qas retorts ; Means for controlling the operation of -. 

H. A. Carpenter and A. W. Warner, Sewiokley, Pa., 
Assign ore to Riter-Conley Manufacturing Co., Pitts¬ 
burgh, Pa. U.S. Pat. 1,112,978, Oot. 6, 1914; date 
of appl., June 2, 1914. 

In a retort which is charged and discharged at opposite 
ends, the charging and discharging tool is driven by an 
eleotrio motor controlled by circuit-closing devioea at 
opposite ends of the retort.—A. T. L. 

Producer gas generators. T. R. Wollaston, Manchester* 
Eng. Pat. 29,089, Deo. 17, 1913. 

The roof of the producer chamber is formed by a boiler 
or vaporiser having Field ttqbes which project into the 


hot fuel. This boiler is slowly rotated or oscillated so as 
to stir the fuel and to promote the heating at the Held 
tubes. Tho steam passes with air through the jacketed 
casing of tho produoer and thenoo to the bottom of the 
fuel column. The steam may pass through an injector 
nozzle so as Jo force tho air through tho producer, or a 
blower may bo used. The fuel is fed through & shoot 
passing tlirough tho gas-outlet pipe.—A. T. L. 

Gas or vapour producers. F. G. L. Biddleoombo, Luton, 
Beds. Eng. Pat. 10,681 of 1914 ; date of appl., Oct. 20, 
1913. 

In apparatus in whioh partial combustion of liquid fuel 
is effected in order to convert tho remainder of the fuel 
into a combustible gas or vapour, as described for example 
in Eng. Pat. 10,305 of 1913 (this J., 1914, 740) the capacity 
of tho combustion ohamber is varied, according to the 
rate at whioh gas is made, by means of a loose-fitting piston, 
whioh permits tho flow of gas to tho outlot but prevents 
tho passage of tho flame.—A. T. L. 

Wood-gas generator and burner. W. L. Boxall, Perry, 
Cal. U.S. Pat. 1,111,120, Sept. 22, 1914; date of 
appl., Aug. 10, 1909. 

The apparatus, which is fitted into a fire-place opening for 
heating purposes comprises a combustion ohamber, 3", 
having a radiating front, 29, and divided by a horizon¬ 
tal partition, 20, into 
upper and lower passages, 
tho lower passage leading 
to tho flue, 33. Air is ad¬ 
mitted through openings at 
9', in a pivoted throat- 
piece, 15', which oarries 
the feeding hopper, 30, and 
rests normally on tho slop¬ 
ing wall, 4', of the com¬ 
bustion chamber, so as to 
prevent the escape of smoke. 
For charging, the hopper is 
tilted forwards as shown in 
broken linos.—A. T. L. 

I Oat producer apparatus. J. A. Herrick, Newark, N.J. 
U.S. Pat. 1,112,534, Oct. 6,1914; date of appl., lieo. 80, 
1912. 

The producer has a rotatable body portion, and a heavy 
inclined poker projecting through an univenal joint in the 
sido wall of tho fixed upper portion. The lower end of 
the poker fits into any ono of a number of recesses in a 
central support within tho producer, and mechanism is 
provided for adjusting tho poker to any desired position. 

_A. T. L. 

Gat producer. K. A. W. Jefferios and G. H. Isley/Assignors 
to The Morgan Construction Co., Worcester, Mass. 
U.S. Pat. 1,112,702, Oot. 6,1914; date of appl., Aug. 23, 
1909. 

The produoer has a water-sealed ash-pit, which oarries 
a vertical contra! tuy&re with hollow raaial arms arranged 
in a horizontal piano and presenting vertical surfaces to the 
fuel column. The air enters the fuel column through 
orifices at the upper edges of tho radial arms. The tuyire 
and arms are rotated to stir the fuel, and horizontal bats 
are arranged in the producer, at a higher level than tho 
stirring arms, to prevent rotation of the fuel.—A. T. L. 

Oat toother. J. F. M. Patitz, Milwaukee, Wis., Assignor 
to Allii-Chalmers Manufacturing Co. U.S. Pat. 
1,112,381, Sept. 29,1914; date of appl.. Fob. 10,1912. 
The washer oomnrisee a easing containing superposed sets 
of rotating fan blades, earned by a vertical shaft, the gas 
being directed outwards through each set of blades. 
Washing liquid is sprayed into the osting towards the fan 
blades and is caused to flow outwards and then Inwards ss 
a continuous film enclosing the discharge at the rotating 
fans, so that the gas pistes along and through die film 
of liquid.—A. T. U 
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htmkvm hydrocarbon*; Converting higher boiling tAta- 

loner boiling -. 0. W. Gray, Hdufton, Text*, UAA. 

Hoc. Puts. (A) 17,838 and (b) 17,830, Aug. fi, 1913. 
Under Int. Conv., Jan. 23, 1913. 

(a) This oil is heated in the presence of anhydrous 
aluminium or ferric chloride to not substantially above the 
** end-boiling-point" of naphtha, and the vapoure are 
eondonsed, A petroleum distillate free from naphtha 
products, when heated with 5% of aluminium chloride at 
*25°—350° F. (163°—177° C.) yields 70—80% of naphtha 
suitable for motors. If the temperature be raised to 
550°—600° F. (288°—316° 0.) the distillate consists of 
naphtha and burning oil which can bo afterwards separated. 
The process may also be used for obtaining light oils from 
burning and lubricating oils and from crude-oil. (b) The 
distillation is carried out between 400° and 600° F. 
(2&t° and 316° C.), and the vapours are passed through 
a cooling chamber where the burning oil is condensed, the 
naphtha vapours passing on to a separate condenser. 
The burning oil may be returned to the still.—A. T. L. 

OH distillation. S. M. Herber, Inza, Mo. U.S. Pat. 

1,111,580, Sopt. 22, 1914 ; date of appl., Feb. 9, 1914. 
To incroase the yield of lower-boiling fractions, the oil 
» mixed with about one-seventh its bulk of lime and 
distilled in a current of air or in the presence of water 
or steam, with or without air.—A. T. L. 

Oxygeniser in connection with combustibles; Composition 

of matter to be used as an -. A. Morin, L. Hamon, 

and E. Hess, Montreal. U.S. Pat. 1,112,547, Oct. 0, 
1914. Date of appl., Nov. 22, 1913. 

See Eng. Pat. 27,648 of 1913 ; this J., 1914,635.—T. F. B. 


Oases: Apparatus for purifying -. K. Bomhard, 

Berlin. U.S. Pat. 1,112,970, Oct. 0, 1914. Date of 
appl., Sept. 19, 1911. 

See Fr. Pat. 433,801 of 1911 ; this J„ 1912, 220.—T.F.B. 


Mineral oils; Process of treating -. J. Dehnst, 

Halensee, Germany. U.S. Pat, 1,112,602, Oct. 6, 1914. 
Date of appl., April 17, 1906. 

See Ger. Pat. 178,771 of 1905; this J., 1907. 863.—T. F. B. 

Means in combination with hydrogen producing plant for 
regulating fluid pressures therein, Eng. Pat. 16,893. 
See VII. 


Carbon dioxide gauge. U.S. Pat. 1,111,565. See XXIII. 


Hb.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Hardwood distillation ; Possibilities of - on the Pacific 

Coast. R. C. Palmer. Met. and Chem. Eng., 1914, 12, 
623—626. (Sec also this J., 1914, 345.) 

The yields of charooal, acetate of lime and crude wood 
alcohol obtained in the laboratory from tanbark oak 
and California black oak (the most promising of the 
hardwoods available on the Pacific coast) compared very 
favourably with those from the hardwoods (beech, birch 
and maple) used in other localities; the results of large- 
scale tests were less satisfactory, but still favourable 
to commercial operation. Under present market condi¬ 
tions it would not be advisable to establish more than 
one or two small plants in California.—W. E. F. P 

Carbons for electric lighting. Board of Trade Bulletin 
No. 82. 

Can be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, London E.C. 


Patent. 

Arc-light electrode. I. Ladoff, Cleveland, Ohio, Assignor 
to W. D. Edmonds, Boonville, N.Y. U.S. Pat. 1,112,458, 
Oct. 6, 1914. Date of appl., June 1, 1911. 

Electboms for producing flaming arcs are made princi¬ 
pally of carbon together with calcium titanate and an 
organic salt of titanium, a titanium-halogen compound, 
or an alkali titanofluoride.—T. F. B. 


HL-TAR AND TAR PRODUCTS. 

Ouyot tar. Petkow. See XX. 

Patents. 

Pitch compositions ; Toughened -. K. L. Manhayfer, 

St. Louis. U.S. Pal. 1,112,817, Oct. 6, 1914. Date of 
appl., Dec. 13, 1910. 

Pitch is mixed with kiesolguhr in sufficient quantity to 
raise its melting point considerably, without destroying 
its plasticity at normal temperatures. The melting point 
of the pitch may be raised 20°—25° F. (11°—14° C.) by 
addition of 15% of kiesolguhr.—'T. F. B. 

].2-Dihydrorybenzene-4:.(\-disvlphonic acid; Process for 

preparing -. Saccharinfabr. A.-G. vorm. Fahlberg, 

List und Co. Ger. Pat. 276,273, Juno 3, 1913. 
op-PHENOLDiSULPHowc acid is treated with chlorine or 
bromine in acid solution, and the o-halogen-phenol - 
disulphonic acid is heated with dilute alkali under pressure, 
below 200° C., to convert it into 1.2- dihydroxy benzene- 
4.6-disulphonic acid.—T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

Colours and dyestuffs ; Export of -. Issue of apecia 

licences. Board of Trade J., Oct. 29, 1914. [T.R.] 
With reference to the Order of Council dated 8th 
September, 1914, which prohibited the exportation from 
the United Kingdom of dyes and dyestuffs obtained 
from coal tar, the Board of Trade announce that, on 
their recommendation, licences have been granted to 
certain firms to export some or all of the odours and 
dyestuffs apocifiod m the appended schedule, on the 
express condition that the reasonable requirements of 
consumers in the United Kingdom in respect of such 
colours and dyestuffs are first supplied. Any British 
consumers of these colours and dyestuffs who are unable 
to obtain the supplies they require should communicate 
with the Board of Trade. 

Cross Dye Blacks, FG, 70823, T Extra 20% strong, 
BF, BX 20% strong, RX 20% strong and TF; Sulphur 
Bronzo 136; Sulphur Browns 4R, 2D, 2R and 731; 
Sulphur Yellows y and R; Sulphur Drab N; Methyl 
Violets ST and Base 2B; Methyl Blue 2B; Magenta 
Powder FA and Crystals FA; Methylene Blue ZF; 
Auramine O and O Cone.; Cerise FDA ; Green Crystals A 
and Y; Bismarck Brown R 100s, Y 100s, Concentrated, 
and R Concentrated ; Chrysoidine R Powder, Y Powder, 
and Crystals ; Nigrosine D, G, and P ; Soluble Nigrosine X ; 
Nigrosine 32391 ; Induline A and B ; Soluble Blue A, B, 
and C; Spirit Blue and Spirit Blue 2B; Thionol Yellow G; 
Thionol Orange L; Thionol Brown G cone.; Thionol 
Khaki I; Thionol Browns 0 and R; Thionol Dark Green ; 
Thionol Brilliant Greens 6GX cono., 4GX oonc., and OX; 
Thionol Green 3B; Thionol Purple B oono.; Thionol 
Corinth GX and BLX; Thionol Brilliant Corinth RX; 
Caohou R, 2R, and OX; Thionol Blues and Blacks, 
Leather Brown LX; Dianol Fast Yellow AR; Dianol 
Brilliant Red X ; Dianol Dark Green N; New Coccine ; 
Phosphine; Leather Orange F; Wool Scarieta 399 and 
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286j Dianol Oranges; Prune 618; Wool Black 3016; 
Fast Milling Black B; Era Chrome Blacks ; Era Crome 
Browns it and B; Chrome Red Brown; Chromotrope M ; 
Archelline 2B; Ponceau R and 2R; Orange 4GB; 
Chrome Green Y; Alizarin Yellow 3G; Crumpeall 
Yellow YYFP, 

Patents. 

Vat dyestuffs of the. naphthalene aeries; Preparation of -. 

M. Kardos. Ger. Pats. (a) 278,357, Juno 14, 1913, 
and (B) 276,358, June 20, 1913. 

(a) Nafhthauvne-1.8-dicarboxYLIO acid iminc, or the 
condensation product from aoenaphthencquinone and 
hydroxylamine, is fused with an alkali hydroxide. The 
products are claret or red vat dyestuffs. (») The dyestuffs 
described above arc treated with fuming nitric acid, and the 
nitro compounds arc dissolved in sodium hydroxide or 
carbonate solution and reduced with alkaline reducing 
Agents. The resulting compounds dye cotton blue, 
Blue-violet, and grey-violet shades.—T. F. B. 


process for making briquettes [of carbonaceous material], 
using mate sulphite, lye treated with sulphuric acid as 
binding agent. Ger. Pat. 275,832. See IIa. 


VI.—BLEACHING; DYEING; PRINTING; 
FINISHING. 

Application of low temperatures in the textile industry, 
Erban. See V. 


Hydrosulphiles and formaldehyde-aulphoxylates. Wild. 
. See VII. 

Patents. 

Sill-; Process for weighting - by means of lirconium 

compounds. E. Stem. Ger. Pat. 276,423, Feb. 9,1913. 
The tetrahydrate of zirconium sulphate, Er(80 4 )„4H,0, 
is used for weighting silk, cither alone or in oonjunoiton 
with other weighting substances.—T. F. B. 


V.—FIBRES ; TEXTILES; CELLULOSE; 
PAPER. 

Sill' in Madagascar. J. d’Agric. trop., 1914, 14, 89. 

Bull. Imp. Inst., 1914, 12, 487. 

Both the native silkworm or “ landibc ” (Borocera 
Madagascaricnsis) and the mulberry silkworm (Horntop 
merri) arc vised by the natives of the centre of the island. 
The “ landibo ” lives in natural forests of Uapaca clnsiacea 
or in plantations of Dodonea Mrutagascariensis and Cajanus 
indices, and produces two harvests a year of brown or 
grey cocoons. Tho silk, which is comparable with tussali 
silk, cannot be reeled, but. is carded and spun. The 
rearing of the mulberry silkworm is increasing. The 
silk is used locally and is not yet exported. A station for 
tho study of the silkworm and production of disease-free 
seed has boon established at Nanisana.—R. G. P. 


Textile industry; Application of low temperatures in the 

-. F. Erban. 2. angew. Cheni., 1914, 27, III., 41. 

In the preparation of Bax for spinning, the “straw” 
is dried for SO to 80 hours in the sun, thon cooled to 

_ 4 ” c,., and tho bast fibres separated while in a frozen 

condition (soo this J., 1911, 18). In Ahnert's mercerise - 
tion process the yarns are impregnated with hot lye 
<25° B., sp. gr„ 1-21) and then chiilod (sec Kirohbaoher, 
this J., 1911, 20). Artificial cold is employed in Schultze's 
process of obtaining solid alkali hydroaulphites from 
solutions. In finishing fabrics various maohinos for 
applying low temperatures are in uso to shorten processes, 
and to increase the amount of moisture fixed by tho fibres. 

—-0. A. M. 


Textile machinery. Board of Trade Bulletin. No. 86. 
This Bulletin oan be obtained from tho Board of Trade, 
Commercial Intelligence Branch, 73, Basinghail Street, 
B.C. 


Patents. 

Celluloid or like substitutes ; Manufacture of -. L. L.T. 

Labbd, Asnieres, France. U.H. Pat. 1,112,297, Sept. 29, 
1914. Date of appl., June 16, 1911. 

See Ft. Pat. 430,035 of 1911; this J., 1911,1308.—T.F.B. 


Pulp from waste papersProcess for the recovery of -. 

,J M. Burlby, Astoria, Assignor to The Pembte Co., 
New York. C.S. Pat. 1,112,887, Oct. 6, 1914. Date 
of appl., Jone 15, 1911, 

SebFt. Pat. 444,703 of 1912; thia J„ 1912,1075.—T.F.B. 


Colours; Method and means of recording, matching, or 

dcrising new shades of -. G. and W. Parsons, 

London, and A. W. Coker, Sutton, Surrey. Eng. Pale. 
20,093 and 30,096, Sept. 6 and Dec. 31, 1913. 

A machine of the rotating disc type, tho turntable being 
operated by an electric motor and tho oolonred discs being 
slotted to cnablo them to fit adjustably over one another. 

A modification consists in tho use of a single colour disc 
over which is placed a heart-shaped oam (of white 
for instance) which combination when rotated shows the 
mixed shado in gradually increasing strength from the 
centre outwards. Holes are provided in the turntables 
which during rotation set up Buotion, thus keeping the 
coloured, discs Hat. Convenient means of measuring tbs 
areas are provided.—J. B. 


[Fireproofing.] Treatment of cotton and cotton goods and 
Other combustible substances to render them permanently 
less inflammable. W. H. Perkin, Oxford, S. Bradbury, 
Ashton-on-Memey, and Whipp Bros, and Tod, Ltd., 
Manchester. Eng. Pats, (a) 17,814, 20,971, and 24,088, 
Aug. 5, Sept. 17, and Oct. 24, 1913, and (b) 17,815 and 
20,972, Aug. 5 and Sept. 17,1913. 

(a) The goods aro impregnated with a soluble salt of a 
metal, the oxide or hydroxide of which is oapable of acting 
as an acid, and, after drying, the deposited salt is fixed by 
treatment with a prepared atmosphere containing a gas 
(e.g., carbon dioxide or sulphur dioxide) which is oapable 
of rendering the deposited salt insoluble. The fixing atmo¬ 
sphere is preforably moist and tho temperature is preferably 
high, e.g., tho fixing gas may be admitted into an ordinary 
ager. (s' The nse ofan alkali aluminate as impregnating ssit 
and of carbon dioxide as the fixing gas is specially olaimad. 
Good results aro obtained on flannelette by impregnating 
with a solution of sodium aluminato of 30° Tw. (sp. gr. 
1 - 15 ) and ageing in an atmosphere containing 10% or 
more of carbon dioxide and sumoiont steam to leave tho 
goods slightly wet on emerging. (See also Eng. Puts. 
8509 and 9620 of 1902 and 24,222 of 1903; this J., 1903, 
623, 561; 1904, 981.)—J. B. 


Waterproof fabric and the like; Manufacture of - and 

means for use therein. T. W. Jacobs, jun., London. 
Eng. Pat, 20,172, Nov. 14,1913. 

The fabrio is passed over and under guide rotten through 
a tank containing tho waterproofing liquid, such as a 
mixture of vaseline, 10Q; paraffin wax, 100; naphthalene, 
4; carbolic arid, 12; and vegetable blaok, 3 parti, and 
then between ateam-heated squeezing rollers which remove 
the exeeaa of liquid, and bring about a thorough impregna¬ 
tion of the fabric. The pressure and the temperature of 
the rollers should be kept approximately conrtant. 
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VII- ACIDS; ALKALIS; SALTS; HON- 
METALLIC ELEMENTS. 

Phosphoric acid and phosphates ; Alcohol in the manufacture 

of -. P. J. Fox. J. Ind. Eng. Cherat, 1914, 6, 

626—829. 

To extract phosphoric acid from phosphate rock it is 
suggested that treatment with the requisite quantity of 
sulphuric acid of 50“ U. (sp. gr, 1-63) be followed by 
leaching with denatured alcohol, the residue being filter- 
pressed. A relatively pure alcoholic solution of phosphoric 
aoid would thus lie obtained. In laboratory tests with 
oalcium phosphate, an extraction of 99-2% of the phos¬ 
phoric acid was obtained with 95% alcohol and 98-7% with 
60% alcohol.—A. S. 

Potash; Waste of -. J. C. Umnoy. Perfumery and 

Essent. Oil Rec„ 1914, 6, 374—375. 
Co-orERSTiON is suggested for the collection and incinera¬ 
tion of many waste marine and land plants such as furze, 
hedge-dippings, bracken, etc., as a sourco of potassium 
salts. Tho following figures give the potash oontent 
of the ashes : Puma vesiculusus, P. serratus, 4 — 5% ; F. 
nodoaua, 13% ; oarweed, Laminaria saccharina, 15% ; 
Entcrennorpha inleslinalia, 7%; E. compreaaa, 10%; Ulva 
Intiaaima, 4% ; Eastern marina, 9-5% ; bracken, 60% ; 
Boletus edulie, 50—67% ; Agaricua velutipes, 78% ; tho 
heath mosses Hypnum Schrebcri and H. splendens 28 — 30%; 
hop bine, 25% ; groundsel, Senecio vulgaris, 43-5% ; com¬ 
mon broom, 33% ; willow bark, 24% ; sweet chestnut bark, 
20% j common furze, 28% ; Euphorbia amygdaloidcs, 
39% j Virginian creeper leaves 26%. —F. Shdn. 

Clay filters and certain salt solutions ; The action between 

, -. W. B. Hicks. J. Ind. Eng. Chcm., 1914, 6, 

829—831. 

Various Baline solutions were filtered through 8-in, 
Paetcur-Chamberland water filters. Little or no change 
was produced in the boric acid content of borate solutions; 
there was a decrease of 0-2—0-5% in the concentration of 
alkali Bulphato and chloride solutions, of 0-5% in N /10 
and 8% in N /1000 alkali carbonate solutions. The filters 
were dissolved appreciably by ammonium chlorido solu¬ 
tions.—A. S. 

Hydrosulphites and formaldehyde-sulphoxylutrs. E. Wild. 
Chem.-Zeit., 1914, 88, 928. 

The iodine method of Baumann, Thesmar and Frossard 
is recommended for the estimation of tho Bulphoxvlate, 
but in tho author’s opinion a quick and simple method of 
analysing hydrosulphites is still lacking. (See Bosshard 
and drab; this J., 1913, 485.)—0T. B. 

Ozone; Action of - on inorganic sulphur compounds. 

E. H. Rioscnfeld and T. F. Egidius. Z. anorg. Chem.. 
1914, 85, 217—246. 

Thb action of a stream of strongly ozonised oxygen on 
solutions of sulphur compounds was investigated. Alkali 
sulphides, normal or aoid, gave thiosulphate and sulphite, 
with some hydrosulphitc; thiosulphate, neutral or alka¬ 
line, gave sulphate, dithionate and sulphate, with small 
quantities of polythionate; sulphite gave principally 
sulphate, with some dithionate. The end-product in all 
cases was sulphate. Whilst sulphur compounds at a low 
stage of oxidation (sulphites, 4 c.) take up ozone as a 
whole, analogous metallic compounds (ferrous, manga¬ 
nous, and like salts) take up 1 atom of oxygen, a molecule 
of oxygen escaping.—O. E. M. 

Lead acetate, lead oxide, water; Equilibrium in the system 

-. R. F. Jackson. J. Franklin Inst., 1914. 178. 

492—493. ^ 

To obtain a basis for investigating the clarification of 
raw sugar, a study was made cl the basio acetatos of lead 
from the standpoint cf the phase rule. The analyses 
wen made by measuring the volume of standard aoid 


nentralised by the basio lead, and the volume of aoid or 
of sodium oxalate required for total precipitation of the 
lead. The basic acetates were prepared by the inter¬ 
action of normal lead acetate ana lead hydroxide. Tho 
solid phases capable of existence were found to be three. 
Normal lead acetate, Pb(C,H,0,) t ,3H,0, consists of 
monoclinic prisms; it is stable in equilibrium with ita 
own solutions, and its solubility increases rapidly in 
solutions of increasing basicity. Its solubility in neutral 
solutions is 35-5%. Totra-load monoxyhoxa-acetate, 
3Pb(C 1 H,0 ! ) ! ,Pb0,3H,0, crystallises in minute needles, is 
very soluble in water, and forms highly rofraoting solutions 
of sp. gr. 1-93—2-28. It is unstablo in contact with its 
own solution. Its solutions contain at the extremes of 
saturation 15-89% PbO, 48-95% Pb(C,H,0.)„ and 
24-74% PbO, 49-21% PbfCjH.O,),. Tri-lead dioxy- 
diacotate, Pb(C,H s O,)„2PbO,4H I (), consists of minute 
imperfect needles ; it is capable of existing in contact 
with its own solutions, in which oase its solubility is 13-3%. 
Its saturation curve is very long. Tho extremes of 
solubility arc 7-4% PbO, 4-8% Pb(0,H,0,)„ and 24-74% 
PbO, 49-21% Pb(0,H,0 2 ),.— J. H. J. 

Manganese sulphide; Heat of formation of -. 5- 

Wologdine and B. l’cnkiewitsch. Comptes rend., 1914, 
158,498—499. 

Thb oxidation of manganous sulphide resulting in the 
formation of Mn a O, and sulphurous and sulphuric acids 
gave as a mean value of somewhat varying results 70-535- 
cals, for tho molecular heat of formation of the sulphide. 
A second method consisted in the ignition of a compressed 
pastille of manganese and sulphur in a calorimetric bomb 
in an atmosphere of nitrogen by means of a mixture of 
aluminium and potassium chlorate and a fuse of gun¬ 
cotton. ft gave a value of 62-901 cals, per mol. as the. 
mean of a number of concordant results.—41. F. M. 

Felspar supply of the United Stales. Watts. Sec VIII, 

Use of washers and coolers with sulphur ovens, and [ deter¬ 
mination of\ the sulphuric acid content of the oven gases. 
Pellet. See XVII. 


Chief cause of the loss of sulphuric anhydride and chlorine 
by incineration of substances containing these constituents. 
O’Sullivan. See XXIII. 


Barytes in Canada. Oil, Paint, and Drug Rep, Oct. 12 
1914. [T.R.] 

Thb barytes mines in Cape Breton will shortly be able to 
supply the needs of Canada, whilst other sources will 
produce sufficient quantities for export. 

Fluorspar in the United States. Oil, Paint, and Drag Rep., 
Oct. 12, 1914. [T.R.] 

Thb increase in the home production and tho imposition 
of a tariff on fluorspar in 1909 have resulted in a decrease 
in the American imports to 22,682 short tons in 1918 
compared with the 115,580 tons produced. The imports 
came almost entirely from Great Britain and amount to 
over 55% of the total English production. Tho open- 
hearth steel process absorbs about 80% of the amount, 
produood. 

Patents. 

Hydrogen producing plant; Means in combination with - 

for regulating fluid pressures (herein. 3. Dempster, 
Manchester. Eng. Pat. 16,893, July 16, 1914. 

In the production of hydrogen by the action of steam on 
oxidisable material, with alternate dp-oxidation by a 
current of reducing gas (water-gas), a pressure-regulating, 
devioe it provided to prevent leakage of reducing gas 
into the hydrogen or steam oonneotions by ensuring 
a higher pressure in these than in the reducing gas mains. 
A vessel is divided into two intercommunicating oom- 
partmenta which contain water; one compartment ia 
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in cfinnoction with the water-gas inlet main and is pro* 
vided with an overflow passage, whilst, in the other com¬ 
partment, water forms a seal between the hydrogen outlet 
main and the hydrogen scrubber. Any inoreaae of 
pressure in tho water-gas inlet main, acting upon the 
surface of tho water in the first compartment, increases 
the depth of seal in the second compartment and necessi¬ 
tates therefore a corresponding increase of pressure in 
the hydrogon outlot main, and in tho supply of steam. 

* —F. Sodn. 

Catalysts ; Manufacture of -. A. Schwarcman, Assignor 

to Spencer, Kellogg and Sons, Inc., Buffalo, N.Y. U.S. 
Pat. 1,111,502, Sept. 22, 1914; date of appl., Feb. 4, 
1914. 

A hydrated sosquioxide, e.g. Al 2 (OH)„ is precipitated 
by an alkali, washed free from solublo matter and treated 
with a dilute solution of a compound of a metal of tho 
platinum group (preferably jwlladium) containing as 
much metal as will be absorbed bv the Alj(OH) fl . The 
preoipitate is collected and dried.—W. H. C. 

Sulphuric acid; Chamber used in the manufacture of - 

W. G. Mills and C. T. Packard, Assignors to E. Packard 
and Co., Ltd., Ipswich. U.S. Pat, 1,112,540, Oct. 6, 
1914. Date of appl., March 21, 1914. 

See Eng. Pat. 12,067 of 1913 ; this J., 1914, 092.—T. F. B. 

Nitrate of lime.; Process of effecting solidification of fluid 

-. ^ M. Scharff, Ludwigshafcn, Germany, Assignor 

to Norsk Hydro-Elektrisk KvaolstofaktieBelskab, 
Christiania. U.S. Pat. 1,112,722, Oct. 0, 1914. Date 
of appl., July 3, 1912. 

See Fr. Pat. 445,820 of 1912 ; this J., 1912, 1179.—T. F. B. 

Hydrogen; Process of producing -. C. Bosch and 

W. Wild, Assignors to Badischo Anilin und Soda Fabrik, 
Ludwigshafcn on Rhine, Germany. U.S Pats. 1,113,090 
and 1,113,097, Oct. 0, 1914. Dates of appl., Oct. 29, 
1913. 

See Fr. Pat. 459,918 of 1913; this J., 1914, 24.—T. F. B. 


VIII.—GLASS; CERAMICS. 

Refractories; Needs of the glass manufacturer in the way 

of -. C. W. Berry. Trans. Amor. Ceram. Soc., 1914, 

16, 101—108. 

Resistance of tank blocks and glass-pots to the action 
of fluxes dei»ends more upon physical structure than on 
chemical composition. A block should possess sufficient 
density to prevent the penetration of fluxes. It should 
dissolvo slowly in the glass without causing “ stones ” 
and the wearing Burfaoo should remain smooth. Pure 
non-plastic clays which are attacked only Blightly by 
fluxes must be introduced in a very fine condition, as 
otherwise the plastio binding clay will dissolve, allowing 
the refractory clay to enter the glass and form “ stones.” 
Blocks high in silica, e.g., where free silica has been added 
to obtain 77% 8iO f in tho finished product, are quickly 
destroyed, as also are mixings high in alumina. High 
silica also tends to increase porosity. It is not advisable 
to introduce ‘‘grog ” made from used pots, as the material 
has absorbed fluxes which will cause a honeycombed sur¬ 
face. Tho greatest wear on a pot occurs during the first four 
melts; after the fifth, the action diminishes as the pot 
becomes nearly vitrified. A pot which is suitable in 
composition for plate glass may not answer for lead and 
other glasses made in dosed pots.—H. H. 8. 

Soda-lime glasses; The limits of proportions of -. 

F. Gelstnarp and J. C. Parkinson. Trans. Amer. 
Oeram. Boo., 1914,16, 109—116. 

Soda ash glasses can only be made successfully with a 
limited proportion of lime, e.g., ICaO: 2Na t O. To 
obtain satisfactory glasses containing more than 8% CaO, 


sodium sulphate must be used. Glasses containing 
soda in exoess of 22% of the silioa oontent are not likely 
to bo strong and durable ; for plato glass, the soda oontent 
Bhould be muoh lower. The whole field of soda-lime 
silicates may bo dividod into: (1) opaque basic slags 
and infusible mixtures of silicates and bases ; (2) mixtures 
giving transparent glasses only on very rapid cooling, 
otherwise opaque crystalline masses; (3) transparent 
glasses proper, including those of technical important#; 
(4) mixtures giving opalesoont opaque glasses on slow 
cooling. The authors mode glasses of tho definite silicates 
2Na a O,SiO t ; Na a O,SiO a ; NajO^SiOg; but a mixture 
of tho composition, Na a (),3SiO t , gave a melt containing 
suspended silica which dissolved slowly, to form probably 
a solid solution of siljca in tho bisilicate.—H. H. 8. 


Ruby colour in glass; Notes on the development of - 

A. E. Williams. Trans. Amor. Coram. Soc., 1914, 16, 
284—300. 

Ruby glass is obtained by using as colouring agont copper, 
gold, selenium, or flowers of sulphur; tho metals being 
usually found to bo in suBfiension as oolloid*. Recipes 
culled from the literature of the subject are given for gold, 
sclonium and sulphur rubies, but the author’s own 
experiments refer to copper ruby glass. This was formerly 
mado by tho process of flashing, which consists of placing 
a very thin layer of coloured glass on a surfaco of oolourlesa 

f ;lftss of normal thickness ; special skill being required to 
ilow the layor to uniform thickness in order to obtain 
uniform colour. At present, however, ruby glass is made 
by pressing in moulds and reheating. Tho oolour should 
not be developed till the glass is reheated. Highly 
fluid glasses are found to “ colour out ” quickly, viscous 
glasses slowly. Substitution of lead or soda for lime 
increases rapidity of colour development, load more so 
than Boda. High silica content (4—4-5 mols.) is necessary 
to give sufficient viscosity, and to obtain good oolour; 
low silica tends to produce brown or black colours and 
opaoity. With high silica in lime-potash glasses there is a 
tendency to streakiness, which oan bo reduced by small 
quantities of lead oxide, and by re-melting. Iron and 
manganese are detrimental to a good rod oolour. Density 
of colour is apparently increased by increase in tempera* 
ture. Tho following formula wore found to be most 
suitable for a good ruby glass, 1% of cream of tartar being 
added:— 


Kquivaicnts. 

Na,0. 

PbO . 

0102 



0*100 

0*100 

0-627 

— 

— - 

— 

— 

K a O . 

0-202 

0-536 

0-536 

0-536 

0536 

SIO t . 

CuO . 

2-83 

4-57 

4-00 

400 

4*57 

0-007 

0023 

0*023 

0023 

0028 

Sn(), . 

0-018 

0-041 

0041 

0 041 

0 041 

H.O,. 

0073 

— 

— 

—— 

— - 

CaO . 

— 

0-44 

0-44 

0*34 

0-34 


—H. H. S. 


Glass. Similarity between aqueous and glass solutions'"of 
gold. Effects of various temperatures on coloured glass. 
A. Silverman. Trans. Amer. Ceram. Soc., 1914, M, 
647—650. 

The colour-changes from yellow gold chloride solution 
to red oolloidal solution of gold, and then to brown 
preoipitate and blue supernatant oolloidal, solution, 
which occur on addition of potassium carbonate and 
formaldehyde and subsequent boiling with oxalio acid, 
may be reproduced in solid solution in glass. Gold 
chloride solution wss sprinkled on sand which was then 
addod to the batch mixing of a Pb-Na-K silicate glass. 
Stannous oxide served as rodeoing agent, and the third 
stage was effected by re-heating. 

As certain coloured glssscs were found to be much 
darker at high than at the ordinary temperature, the 
effect of immersion in liquid air was observed Selenium 
ruby, blaok at high temperatmee, was yellow to orange 
in liquid sir. No perceptible change took plaoe with 
blue and green glasses, but moet rod and yellow glueea 
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and also potassium bichromate and sulphur beoame 
lighter in oolonr. Return to the ordinary temperature 
restored the original oolour.—H. H. S. 

Fluoride«cu opacifiers [clouding agents for glass and enamels]. 

J. B. Shaw. Trans. Amer. Ceram. Soc. f 1914, 18, 
577—579. 

Opacity may be produoed in glass by fluorides without 
the presence of alumina. .Different heat treatment 
will modify the products from any given fluoride mixing. 

—H. H. S. | 

i 

Clay; Effect of some electrolytes on -. R. Back, j 

Trans. Amcr. Ceram. Soc., 1914, 16, 515—546. j 

The clays wore used in the physical conditions of plastic j 
mass, thick paste, creamy slip, and 5% aqueous suspension. 
The effect of added electrolytes was studied with regard 
to volume shrinkage in drying of the plastic mass, water i 
content of pastes just fluid enough to flow, and viscosity, 1 
flocculation and volume shrinkage of slips. Croat 
precautions were found necessary to eliminate error in ' 
drying the clay, making it plastic and moulding into ! 
briquettes, especially with regard to the time factor. 
The ratio of volume shrinkages of a ball clay and a 
kaolin in their best working consistence bore no relation 
to the ratio of tho jwreentages of water used. These 
varying shrinkage and pore-water volume relations are 
attributed to an arrangement of the clay ^particles effected 
by the reagents, or to a change in their power of retaining 
water at 110°C. Home electrolytes, e.g., Ca(()II) 4 and 
Ba(OH) a , in small quantities (0-05—0-075%) act as j 
deflooculators, but greater concentrations produce distinct i 
flocculation. The cause of such dual behaviour is to be 
sought in dissociation phenomena and changes in surface- | 
tension of tho liquid medium. Caustic soda and potash | 
are vigorous deflocculating agents at all concentrations, j 
although a temporary thickening may be caused by the | 
presence of lime. The coagulating power of neutral salts 
(NaCl, CaClj, AlCl a ) and the rapidity of coagulation ! 
increases with the valency of the cation ; neutral sails, as ; 
well as acids and alkalis, have a decided influence on the ; 
shrinkage and viscosity of clays. The smallest 
quantities of electrolytes used showed an effect on the 
fluidity or stiffening of clay paste. Electrolytes 
that cause flocculation in a clay system may be 
employed to reduce cracking and excessive shrinkage 
in the drying of troublesome clays. For casting 
slips, caustic soda or potash or sodium silicate or carbonate i 
may bo used, tho volume shrinkage l>eing reduced by one- 
third. The structure of a cast piece scorns more compact 
and stronger when the correct quantity of electrolyte is 
used, but excess weakens the wan*. As lime and alkalis 
affect the “ malachite green ” used in the dye-absorption 
method of estimating colloids, the Rodenwald-Mitscherlich j 
hygroscopicity method is preferable.—H. H. S. 

Weathering of fireclays in the manufacture of face Itrick and 
; paving block. L. B. Rainey. Trans. Amcr. Ceram. 
Soc., 1914, 18, 405—408. 

The practice of causing clay to “ weather ” for about four j 
weeks alter being mined is regarded as unnecessary, ; 
because insufficiently prolonged to bring about any real 
minoralogical change. Blocks made from the “ green ” 
clay tended at first to crack in drying, a difficulty which 
was overoome by addition of \ lb. of salt to each wheel¬ 
barrow of clay as it was fed to the pans. The fired ware i 
required longer oooling, viz., 6 days instead of 5. Itj resist - 
anoe to disintegration by the “ rattler ” test was only 1% i 
inferior (18 : 19) to that of ware made from weathered 
clay, whilst the oolour was brighter.—H. H. S. 

I 

Clay; Data on effect of varying compression loads applied 

to - in the plastic condition. C. W. Parmclee. Trans. I 

Amer. Ceram. Soc., 1914,18, 194—200. 

In view of tho divergence of opinion tetween Soger and 
some later writers (see Kept. N.J. Geol. Surv., VI, 260; i 
MisaourLGB., XI, 459 ; G.8. of Iowa, XIV, 206) as to the 
effect of re-pressing day, trial pieoes were subjected to 1 


compression in a cylindrical die, 15 cm. long and 5 3.om. 
in diameter, the pressures ranging up to 50,000 lb. on the 
whole surface. The results uphold Seger’s contention that 
re-pressing has little, if any, effect upon the density of 
plastic day. There is certainly no relation between the 
magnitude of tho compression load and porosity. Any 
variation in volume of pores is to be attributed to lack of 
homogeneity in preparing the plastic mass. It follows 
that in tho repressing of brick, pressure used in excess of 
what iB necessary to cause the clay mass to fill the die is 
wasted energy, and may have the undosirable tendency 
of weakening resistance to crushing.—H. H. S. 


Clays; The compression, tensile and transverse strength of 

some - in the. dried state. A. V. Bleininger and 

W. L. Howat. Trans. Amer. Ceram. Soc., 1914, 16, 
273—283. 

Any strength test of dried clay is regarded as constituting, 
at best, but a rough and indirect estimate of plasticity. 
On the other hand, such tests have a practical value in 
connection with the drying of clays and their bonding 
power on sand. Tosts with mixtures of clay and standard 
sand are not comparable with those without sand, on 
account of this bonding power and the change in drying 
conditions. Tho clay-sand trials are preferred, particu¬ 
larly with ball clays and plastic fireclays. Tho transverse 
test is regarded as more reliable than tho tensile test, 
which is in turn better than the compression test. In all 
cases, variations from the average are so great that no 
meaning can be attached to the results until 20 specimens 
have been broken.—11. II. S. 

Clay: The plasticity of -. N. B. Davis. Trans. 

Amer. Ceram. Hoc., 1914, 16, 65—79. 
Plasticity in clay has been variously attributed to the 
structure of the particles, to the presence of aluminium 
silicates containing chemically combined water of hydra¬ 
tion, to molecular attraction between particles (Grout, 
1905), and to tho influence of colloidal matter (Schloesing, 
1874). The colloidal theory is regarded as tho most pro- 
bahlo, and as capable of embracing tho others. Organic 
colloids are very numerous; thirty-four, resulting from 
decomposition of vegetable ami animal organisms, have 
been identified in soils (see U.S. Bureau of Soils, Bulls. 
53, 74, 75). They are present as emulsion-colloids, and 
protect inorganic colloids—silicic acid, and aluminium 
and iron hydroxides—from mutual coagulation. The 
process of deoomposit ion of a mineral such os orthoclase is 
considered to be essentially one of hydration, with a lews 
of silicic acid sols at each step, thus : KAlSi s U H -fHOH — 
KOR-f HAISijOp ; HAlHi 3 0 K — SiO a — HAlSi a O„, pyro- 

phyllite ; which by further loss of silica becomes kaolinite 
and then diaspore. Apart from their protective influence, 
organic colloids and adsorbed salts increase plasticity by 
raising the viscosity of the water-film round the particles. 
The finer the grain of clay, the more chance for colloidal 
material to form. The longer the clay is subjected to the 
solvent action of water, the more colloids are formed. 
Binding power and shrinkage depend on the Btruoture of 
the grain and on the nature of the emulsion colloids. 

—H. H S. 


Plasticity method ; A study of the Atterberg -. C. S. 

Kinnison. Trans. Amer. Ceram. Soc., 1914, 16,472— 

486. 

Atteeberq’s method for measuring plasticity (see Inter¬ 
national Reports on Pedology, 1911; also this J., 1910, 
629) is based upon the varying physical behaviour of clays 
with different water contents. He classifies the condition 
of a clay mixed with varying (progressively decreasing) 
amounts of water into five different states as follows ; 
(1) The upper limit of fluidity, or the point where the clay 
slip flows as water ; (2) the lower limit of fluidity, or flow, 
where two portions of the clay mass can barely be made to 
flow together when placed in a shallow dish and sharply 
rapped; (3) normal consistence, when clav is most work¬ 
able, is no longer stioky and will not adhere to metal; 
(4) the rolling limit, at which clay can no longpr be rolled 
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into so-called threads between the hands and the surface 
on whieh it may rest, and which is the lower limit of the 
workable ooudition; (5) the point at which damp clay 
will no longer hold together when subjected to pressure. 
The second and third of these conditions define the working 
range of clay, and it is Atterberg’s contention that tho ' 
wider this range the more plastic is the clay. If the water 
content corresponding to each of these conditions be 
expressed as a percentage of the weight of dry clay, the 
“ plasticity number ” is the difference between the j 
resulting figures ; tho higher its value the more | 
plastic is tho clay. It is found, however, in the ease j 
of loams and of clays rich in humus that normal j 
consistence (3) is higher than flow-limit (2), and therefore j 
two types of plasticity must be recognised, viz., sticky and 
lion-sticky plasticity. Failure to appreciate this dis- ! 
tinction is considered by Atterherg to be the cause of j 
failure of many older methods for determining plasticity, i 
Tho method was tried by the authoT on twenty American j 
clays of various typeR, and was judged from practical ex- I 
perienco to be no more accurate than that basod on volume | 
shrinkage. No method yet known entirely coincides in its 
results with those of practical experience, but a collation 
of the best reveals the facts with fair accuracy.—H. H. S. 

Pottery scrap clay ; Note on the restoration of plasticity 

to -. J. Minneman. Trans. Amer. Ceram. Soe., 

1914, 18, 9ft—97. 

Unfired scrap clay, found to be less plastic when re- 
blungod and re-pressed, may be restored by the addition of 
electrolytes which coagulate! clay slips. Hydrochloric 
acid, magnesium sulphate, calcium sulphate and vinegar 
wore used on a commercial scale, in amounts varying from 
<>■05 to 0-1%, the addition being made in the blunger. 
Magnesium sulphate (0-07%) was found to be most satis¬ 
factory, and has been used for several years. The restored 
plasticity is equal to the original.—H. H. 8. 


Viscosity of some shales at furnace temperatures. 0. H. 
Brown. Trans. Amer. Oram. Hoe., 1914, 10, 571— 
57ft. (See also Bleininger and Teotor, this J., 1914, 
79.) 

Test pieces burned to 850° C. were suspended vertically 
from fireclay grids in tho kiln, and loads were applied by 
hanging to tho lower ends fireclay weights equivalent to 
n tension of 5 lb. per sq. inch of cross-sectional area. 
Reference marks four inches apart were made on each 
piece. Seven burns were conducted, the finishing tem¬ 
peratures being 1020°, 1050", 1090°, 1100°, 1130°, 1150" 
and 1170“ C. respectively. A striking difference in the 
viscosities of shah's during vitrification was evident. As 
a general rule, a shale or clay maintaining a high viscosity 
•during vitrification is to be preferred to one which is subject 
to a sudden drop in viscosity : except when, as is found in 
very silicious samples, the former produces a ware of 
inferior strength and toughness.—H. H. S. 


Felspar s^ipply of the United States. A. S. Watts. Trans. 

Amer. Ceram. Soe., 1914, 18, 80—95. 

The demand for pure felspar being greater than European 
sources can supply, the author recounts tho location and 
extent of felspar deposits (apparently pegmatite) in the 
Unitod States east of the Mississippi River. The influence 
of the methods of mining and grinding upon the quality 
of the finished product is shown by the good reputation of 
Maine felspars, which are not naturally very pure on 
account of a quartz content which cannot be eliminated. 
Analyses given of American spars show variations in alkali 
content from 8 to 10%. The chief states concerned are 
Maine, Connecticut, New York, and Pennsylvania. In the 
last-named, the largest deposit of Boda felspar in the 
world was found, but is almost exhausted. Maryland is 
expected to supply soda felspar in the future; the soda 
pegmatites contain G%Na t O and 4%K.O. In Virginia 
ana North Carolina, felspar has been subsidiary to mica 
mining hitherto. In Georgia the production of felspar has 
not yet been attempted.— H. H. S. 


Plaster ; Note on the transverse test applied to potterv ——* 
F. B, Allen. Trans. Amer. Ceram. Soc., 1914, 16, 98— 

100 . 

• 

The transverse, as an alternative to tho tensile, tost was 
carried out by suspending plaster bars on knife edges and 
breaking thou by means of a load applied at the middle. 
The load consisted of a bucket into which water was 
poured until rupture occurred. The formula used is 

3 PI - 

S b . - where S is the modulus of rupture in lb. per 
2 bd* 

sq. inch, P the load, l the length in inohes, and 6 and d, the 
width and depth resj>ectively of the cross-section. The 
average of tests on good material was found to be 608. 
A good tensile standard is about 600 lb. per sq. inch. 

—H. H. S. 


Potash’Soda felspars; Use of mixed - in porcelain. 

A. 8. Watts. Trans. Amer. Ceram. Soc., 1914, 16, 
212—215. 

The introduction of soda felspar into felspathic poroelain 
is found to cause warpago when equal parts of soda- and 
i potash-spar are used, if the ware is not fired above cone 8 
(1290° (\). Above this temperature, warpage increases 
with the content of Boda-spar, until it constitutes 83% of 
tho total fels|)ar present; then warpage decreases up to 
100% soda-spar, indicating that pure soda felspar would 
cause less warpage than any natural mixture of the two 
spars. Shrinkage increases with the oontent of soda spar, 
but only slightly after the ratio equals 1:1. If the firing 
temperature exceed cone 8, shrinkage increases up to tho 
ratio 62 potash-: 38 soda-felspar, and with additional 
soda-spar decreases slightly. Translucency increases with 
the content of soda-spar, but above oono 8 decreases in 
all cases.—H. H. S. 


I Porcelain body ; The influence of calcium and iron chlorides 

1 precipitated in a -. B. 8. Radcliffe. Trans. Amer. 

j Ceram. 8oc„ 1194, 18, 127—130. 

! As clays that naturally burn rod have a high absorption, 
I and as the colours are not always uniform, poroelain slips 
were mixed with solutions of iron and calcium ohlorides, 
which were then precipitated by addition of ammonia 
and ammonium carbonato. Bodies high in iron were 
more plastic than those high in lime, and the dried tiles 
were stronger. All tho bodies were completely vitrified 
at cone 9. Suitable uniform gray colours oan bo obtained 
by precipitating 0—2% Fe in a porcelain body, and 
uniform red colours by 4—6% Fe. The porosity in the 
latter case need not bo more than 3—4%.—H. H. 8. 


Ferric oxide f as colouring agent in pottery]; A note on the 

reduction of -. C. S. Kinnison. Trans. Amer. Ceram. 

Soc.,1914, 18, 136—143. 

Fbebicj oxide at atmospheric pressure cannot exist above 
1350° C.; it dissociates into oxygen and magnetic oxide, 
which in presence of silica, as in clay, forms ferrous 
silicates dark brown to black in colour. This colour* 
change was taken as criterion of reduction of ferric 
oxide when added to tho extent of 5% to various mixtures 
of kaolin, flint and felspar. The results show that the 
temperature of formation of ferrous silicate is qualified 
by the Al,Q, : SiO, ratio of tho body mixture ; the smaller 
the ratio (which variod from 1 :2 to 1 :9), the lower the 
temperature. Seger's statement that the lower the 
Al a O„: Fe s 0, ratio, the Itahter are the oolours developed, 
is confirmed. Fluxes influence the colouring properties 
of iron oxide in opposite ways; at low temperatures where 
the amount of fused material is small, the oolour is inten¬ 
sified by suspension of iron particles ; but with n*re fused 
material present, iron is taken into solution and the 
colour then depends on composition and temperature. 
In acid days reduction of Fe s G t takes place at lower 
temperatures than in more aluminous bodies: 1320° a M 
compared with 1990° C. When fluxes are present the 
dissociation temperature is 1210°—1220° C.— tL H. fib 
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Soluble mils in clay; Influence of- upon behaviour of 

slip and glaze. M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 102—168. 

A terra-cotta clay containing 0 366% of soluble sulphates 
waB used for the body, and amounts up to 6% CaS0 4 , 
6% NaCl, 4-6% MgS0 4 , 6-0% CaCl t# and 3-6% FoS0 4 , 
were further added separately. The presence of soluble 
salts in the body caused pooling of Blip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective remedy.—H. H. S. 

Terracotta bodies, slips , and glazes. G. D. Phillips. Trans. 

Amer. Ceram. Soc., 1914, 18, 109—178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to maturo at cone 0—7 for architec¬ 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a finished 
surface. The body selected had the comfxmition : Stone¬ 
ware clay 79-6, grog (12—46 mesh) 20, barium carbonate 
0-6%. The slip was made from the mixing : china clay 26, 
Tennessee ball clay G, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 010 K t O, 
0-40 Cat), 0-36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO g ; 
and a matt white from the formula : 010 fc.O, 0-44 CaO, 
0-36 BaO, 0-06 ZnO, 0-37 A1 8 0 3 , 1-9 8iO t .< The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

—H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 

Tefft. Trans. Amer. Ceram. Soc., 1914, 18, 144—160. 
The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010—07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma¬ 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0-6 PbO, 
0-25 CaO, 0-16 K f O, 0*36 A1,0„ 1-3 SiO t , with the addition 
of the UBual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 01 K,0, 
0-5 PbO, 0-25 CaO, 016 BaO, 016—0-3 AI a O a , 1-6—3 0 
SiO,; or a matt glaze of composition : 0-8PbO, 0-1 CaO, 
0-1 K,0, 0-21 AljO g , 1-4 Si0 8 .—H. H. S. 


Underglaze colours; Production of - by use of soluble 

metallic salts. R. M. Howe. Trans. Amer. Ceram. Soc., 

1914,16, 487r--496. 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, wore deposited by evaporation from solution on 
bases such as aluminium hydroxido, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and fired to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trialB were fired to cone 07 in 6 houre, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at tho 
highor temperatures, but greenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellowB under oxidising, and pretty grays and blacks 
under reducing, conditions; uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave good yellows at cone 07, ana browns at the higher 
cones; iftn on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zino aluminate; but the 
latter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good pinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.—H. H. 8. 


Chromium oxide as colouring agent ; Effect of variation of 

RO dements upon - in a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 8oc., 1914, 16, 248—203. (See 
also Pence, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO r 
BaO, MgO, and ZnO, separately and in combination, 
upon Cr a 0 8 in a matt glazo in which K 8 0, Al a O s , and 
8 i() 2 were kept constant at 0-2, 0-36, and 2-26 equivalents 
respectively, and Cr 8 0 8 at 1-76%. The effect of the above 
bases on chromium colours is summarised as follows i 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities; CaO and BaO, very 
dark green ; CaO and MgO, brown; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown; ZnO and MgO, pinkish brown; ZnO and PbO„ 
brown and strong pink ; BaO alone, yellow or apple 
green; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fluxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone; CaO and 
ZnO together are superior to any other dual combination ; 
CaO and MgO together do not flux in any proportion 
(cono 4 down). The uncertain action of zino in chromium 
glazes is due to atmospheric conditions in tho kiln, the, 
tendency of zinc being to form chromate; both yellow 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxido is recommondod. Tho two 
following, containing zinc and chromium, and oaleined at 
cono 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CtjOj, 1 of flowers of sulphur, and 0-01 of 
Co 8 0 4 , produce a (lark green ; (6) 40 parts of Cr a 0 3 , 20 of 
ZnO, 6 of Co a 0 4 , 20 of SiO t , and 16 of borax, produoo a 
dark blue green.—H. H. S. 

Cobalt-uranium colours [for pottery glazes]; Some -- 

B. 8. Radcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209 —211. 

In addition to the four oxides, of copper, chromium, nickel' 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when 1 
fired as when physically mixed. -The proportions rocora- 
mended are 4 or 6 parts of uranium nitrate to one of 
cobalt nitrate.—H. H. 8. 

Porcelain glazes ; Deformation temperatures of some -. 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glazo mixtures and their deformation 
temperatures were determined in a platinum resistance 
furnace. RO was kept constant in all glazes at 0*3K 8 O„ 
0-7CaO ; Al a 0 8 was varied between 0-4 and 0-86 equiv.* 
and Si0 8 between 2-0—0-5. Tho difference between 
maximum and minimum deformation temperatures 
was 67° C.; the softest, deforming at 1220° 0. (Seger 
cono 4=1212° C.) having tho formula RO.O-OALO.,. 
4-OSiO a ; and the two hardest, deforming at 1277° C. 
(approximately cono 7) the formula RO,0-85Al t O 8 , 
2Si() 8 , and RO,O-4Al 8 O 8 ,0-6SiO 8 . The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to be obtained from tho formulae, with deformation 
temperatures of the - cones of tho same composition: 
(a) R(),O-0Al 8 O 8 ,4-OSiO 8 . (1220° C.); (6) RO,0-66 

Al f 0 8 ,3-5Si0| (1227° C.); (c) RO,0-56Al f O 8 ,4-0SiO t 

(1230° C.); (d) RO,O*6Al|O g ,3*08iO t (1222° C.). The 
difference between their deformation temperature and 
their best firing temperature is 80°—90° 0., a difference of 
4—44 Seger cones. The best glazes in any group arc 
found in close proximity to the group eutectic.—H. H. 8. 

Crystalline glaze; A type of - at cone 3. C. C. Hand 

and H. G. Schurecht. Trans. Amor. Ceram. Soc., 
1914, 16, 342-340. 

The glaze selected had the formulaO , 3Na I O,O-06ZnO, 
0-06CoO,0-06Al 8 0 8 ,0-3B 8 0 8 ,l*8SiO|,0-2TiO l . Slight varia¬ 
tions of Na a O and ZnO did not appear to affect 
crystallisation or oolour. Increase of TiO g caused crystals 
to become smaller and more numerous, and deteriorated 
the oobalt blue, owing perhaps to iron impurities in the 
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rutile. Trials were drawn from the kiln as cooling 
progressed; crystallisation increased steadily from 
J170° C. downwards, till at 1030° C. the glaze was a mass 
of crystals, suggesting crystallisation of an eutectic. A 
thick coating of glaze applied to the ware was found 
to give the Best result.— H. H. S. 

Coloured porcelain glazes at cone 10. E. T. Montgomery 
and I. A. Kruson, Trans. Amer. Ceram. Soo., 1914, 
18, 347—363. 

The colourless glaze used as base variod in composition, 
the extremes being : (1) 0-3K a (),0-7CaO,0-4Al„0 3 , 

■3-8SiO t ; and (4) O^SK.O.O-SSCaO.O-lNa.O.O-lZnO, 
O-3Al,O,.3-0SiO|,0-2B t O a . Borax, when used, was 
introduced raw in amounts up to 10% without difficulty. 
All glazes wero raw, and applied to the dry “ green ” 
ware and fired in one burn to cono 10. The minimum 
and maximum amounts of tho usual colouring oxides, 
employed singly, necessary to produce satisfactory colours 
wore as follows, in equivalents : Oo() 0-025—0-10, Cut) 
0-125—0-2 (volatilisation occurs), Mn() a 0-1—0-25, Or s O a 
<Zn absent) 0-01.5—0-15, Fe a O s 0-025—0-1, U a () a 
(introduced as Na a U 3 0 7 ,6H a 0) 0*01-—0-02, NiO 0-05—0-15. 
Some 21 recipes are given as batch weights for tho pro¬ 
duction of commercially desirable colours, blacks, greens, 
browns and slate-colours. Experiments wero also made 
on tho production of loss usual colours in a porcelain 
glazo by rare elements, fritted stains, and calcined colour 
bodies. Rutile in amounts from 5—10% gave light to 
deeper vellow. A solution of platinum chloride 0-5 part, 
cobalt nitrate 014, with glycerin 1-9 and dextrin 1-0, 
yielded black; and from 0-04—0-00 equiy. of U a 0 3 
black was obtained under reducing conditions. Pinks 
wore produced by chromo-tin, chromo-alumina and 
manganese-alumina stains, and by gold chloride solution. 
At these high temporatures tin oxide muBt not bo used 
when chromium oxide groens are desired. A largo 
variety of colours can bo obtained at cono 10.—H. H. S. 

Vitrification; The legal definition of -. E. Orton, 

jun. Trans. Aincr. Coram. Soc., 1914, 16, 497—51 i. 
As clay products which are visibly glassy are practically 
certain to be ovorburned and worthless, and as all clay 
products whether much or little vitrified show some 
j>ortions of glassy matrix under magnification, tho author 
proposos a quantitative absorption tost in order to 
ascertain “ vitrification.” The definition ho suggests for 
a legal standard is as follows : “ Whoro tho word vitrified 
is used in a contract or agroement as an adjective in 
describing the properties of a olav product, without further 
definition in such contract, it shall mean that the product 
shall have attained in tho firing process such a degree of 
structural donBity that its mean absorption of pure water 
will not exceed 3% of its own initial weight, when subjected 
to absorption tests of 48 hours’ complete immorsion in cold 
water or 3 hours’ immersion in boiling water. Not less 
than throe tests shall be made in determining the mean 
absorption, and no single test may exoood the mean 
by more than 0-5%. Neither tho possession of tho visual 
properties or ap]>oarance of a glass, nor any definite 
degree of physical strength, hardness, colour, or specific 
gravity, shall be implied as an attribute of vitrification.” 


Producer gas-fired continuous [ pottery ] kiln; Present 

status of - in America. R. H. MoElroy and G. R. 

Mumma. Trans. Amer. Ceram. Soo., 1914,16,585—005. 
An 18-chamber kiln at Toronto is described as representing 
the most recent advance in efficiency and eoonomy. Three 
6 ft. water-sealed producers are fod with Yohoghany coal, 
three-quarters lump, together with slack and nuts, 
at a cost of $4 a ton delivered. The temperature 
of the gas is 850°—900° V. (about 450 o —480 o C.) 
in the necks of tho producers. The Bteam pressure 
on the produoer fuol bed is 60 lb. Stock bricks 
Are made from a gray-burning calcareous glaoi&l drift 
And a red-burning sandy weathered plain deposit. The 
chamber holds 58,000 bricks, weighing, after burning, 5} lb. 
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each, their size before fire being 0*X4* and after, 
8f"x3f". The fuel consumption is 2851b. per 1000 
bricks, and the time of burning 25| hours. The draught 
one chamber ahead of the fire is 0-5—0 in.; 3 chambers 
ahead, 2-0—1-5 in. A kiln is operated by two men on a 
shift.—H. H. S. 

[Pyrometers.] The Veritas firing rings. A. V. Bleininger 
and G. H. Brown. Trans. Amor. Ceram. Soc., 1914, 
16, 222—234. 

The principle involved in the ubo of theBo rings^invented by 
M. Solon, is the same as in tho pyrometer devised by 
Josiah Wedgwood : that of shrinkage in fire. A clay 
body similar in composition to white ware (roughly, 
clay 52, flint 33, foisoar 15%), is formed into rings 2*5 
inches in diameter witn a hole 0-85 inch diam. Progress 
of firing is followed by withdrawal of rings from various 
parts of tho kiln. Tho rings sharo the properties and 
defects of Soger cones, but are more useful in the early 
stages of the fire as they swell up before dehydration, 
whereas a cono shows nothing until incipient softening by 
fusion occurs. Rings of a former batch should bo preserved 
in order to chock the behaviour of the next batch. 

—H. H. 8. 


IX.—BUILDING MATERIALS. 

Lime mortars ; Effect of consistency and amount of sand on 

the jrroperties of -. W. E. Emlov. Trans. Amer. 

Coram. Soo., 1914, 16, 151—101. 

To measure consistency, throe different instruments were 
used : (1) Chapman's (Proo. Amer. Soc. Testing Materials, 
1913); (2) tho plunger instrument described in Trans. 
Natl. Lime Manuf. Assoc., 1911 ; (3) the Clark viscosimeter 
(Trans. Amor. Coram. Soo., 1913). Chapman’s instrument 
gave good rcsultH, covering the whole field and bein' 
sensitive to small changes of composition. Cylindrical 
plungers arc sensitive and may bo used for most of the 
mortars in practice. The Clark visoosimeter is acutely 
sensitive for lime paste, but useless for mortars. The 
strength of a mortar is influenced more by its consistency 
than oy its composition ; sand settles out when the paste 
becomes too thin. Tho mortars were finally moulded into 
two-inch cubes and after 60 days were measured for 
shrinkage and their crushing strength determined. The 
following throe, out of seven, had crushing strengths 
of over 200 lb. por sq. inch : (a) lime 20, water 20, sand 60 ; 
(6) lime 25, water 20, sand 55; (c) lime 20, water 15, 
sand 65% by weight.—H. H. 8. 

Lime mortar ; Method of indicating the rate of set of—. 
W. E. Emlcy. Trans. Amor. Ceram. 8oc., 1914, 16, 
117—119. 

The final hardening of mortar, due to the reaction between 
lime and atmospheric carbon dioxide, begins at tho surface 
and proceeds to the interior at a rate dependent on the 
porosity of the mortar and other factors influencing the 
circulation of air within tho mass. The proportion of 
water originally present in the mortar iB also of importance, 
as a certain amount is neoessary to promote chemical 
aotion, and excess requires to bo ovaporated. To 
ascertain the influence of tho penetration of carbon dioxide 
on setting, bars of mortar were made up with an aqueous 
0*1% solution of Wool Blue R, which is rendered colourless 
in presence of lime and restored to dark blue by carbon 
dioxide. Tho line of demarcation was sufficiently 
distinct for the extent of carbonate formation to bo 
measured when the bar was sawn through. With bars 
1 sq. inch in section, exposed to the aotion of air in a room, 
the penetration of the carbon dioxide was complete in 
about four months.—H. H. 8. 

Mortars ? The use of fine earth in -. H. K. Benson and 

J. S. Herrick. J. Ind. Eng, Chem., 1914, 6, 796—797. 
Samples of fine earth of various kinds were mixed with 
lime or with Portland cement. And with water, kept in 
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Soluble mils in clay; Influence of- upon behaviour of 

slip and glaze. M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 102—168. 

A terra-cotta clay containing 0 366% of soluble sulphates 
waB used for the body, and amounts up to 6% CaS0 4 , 
6% NaCl, 4-6% MgS0 4 , 6-0% CaCl t# and 3-6% FoS0 4 , 
were further added separately. The presence of soluble 
salts in the body caused pooling of Blip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective remedy.—H. H. S. 

Terracotta bodies, slips , and glazes. G. D. Phillips. Trans. 

Amer. Ceram. Soc., 1914, 18, 109—178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to maturo at cone 0—7 for architec¬ 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a finished 
surface. The body selected had the comfxmition : Stone¬ 
ware clay 79-6, grog (12—46 mesh) 20, barium carbonate 
0-6%. The slip was made from the mixing : china clay 26, 
Tennessee ball clay G, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 010 K t O, 
0-40 Cat), 0-36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO g ; 
and a matt white from the formula : 010 fc.O, 0-44 CaO, 
0-36 BaO, 0-06 ZnO, 0-37 A1 8 0 3 , 1-9 8iO t .< The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

—H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 

Tefft. Trans. Amer. Ceram. Soc., 1914, 18, 144—160. 
The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010—07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma¬ 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0-6 PbO, 
0-25 CaO, 0-16 K f O, 0*36 A1,0„ 1-3 SiO t , with the addition 
of the UBual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 01 K,0, 
0-5 PbO, 0-25 CaO, 016 BaO, 016—0-3 AI a O a , 1-6—3 0 
SiO,; or a matt glaze of composition : 0-8PbO, 0-1 CaO, 
0-1 K,0, 0-21 AljO g , 1-4 Si0 8 .—H. H. S. 


Underglaze colours; Production of - by use of soluble 

metallic salts. R. M. Howe. Trans. Amer. Ceram. Soc., 

1914,16, 487r--496. 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, wore deposited by evaporation from solution on 
bases such as aluminium hydroxido, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and fired to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trialB were fired to cone 07 in 6 houre, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at tho 
highor temperatures, but greenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellowB under oxidising, and pretty grays and blacks 
under reducing, conditions; uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave good yellows at cone 07, ana browns at the higher 
cones; iftn on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zino aluminate; but the 
latter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good pinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.—H. H. 8. 


Chromium oxide as colouring agent ; Effect of variation of 

RO dements upon - in a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 8oc., 1914, 16, 248—203. (See 
also Pence, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO r 
BaO, MgO, and ZnO, separately and in combination, 
upon Cr a 0 8 in a matt glazo in which K 8 0, Al a O s , and 
8 i() 2 were kept constant at 0-2, 0-36, and 2-26 equivalents 
respectively, and Cr 8 0 8 at 1-76%. The effect of the above 
bases on chromium colours is summarised as follows i 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities; CaO and BaO, very 
dark green ; CaO and MgO, brown; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown; ZnO and MgO, pinkish brown; ZnO and PbO„ 
brown and strong pink ; BaO alone, yellow or apple 
green; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fluxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone; CaO and 
ZnO together are superior to any other dual combination ; 
CaO and MgO together do not flux in any proportion 
(cono 4 down). The uncertain action of zino in chromium 
glazes is due to atmospheric conditions in tho kiln, the, 
tendency of zinc being to form chromate; both yellow 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxido is recommondod. Tho two 
following, containing zinc and chromium, and oaleined at 
cono 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CtjOj, 1 of flowers of sulphur, and 0-01 of 
Co 8 0 4 , produce a (lark green ; (6) 40 parts of Cr a 0 3 , 20 of 
ZnO, 6 of Co a 0 4 , 20 of SiO t , and 16 of borax, produoo a 
dark blue green.—H. H. S. 

Cobalt-uranium colours [for pottery glazes]; Some -- 

B. 8. Radcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209 —211. 

In addition to the four oxides, of copper, chromium, nickel' 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when 1 
fired as when physically mixed. -The proportions rocora- 
mended are 4 or 6 parts of uranium nitrate to one of 
cobalt nitrate.—H. H. 8. 

Porcelain glazes ; Deformation temperatures of some -. 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glazo mixtures and their deformation 
temperatures were determined in a platinum resistance 
furnace. RO was kept constant in all glazes at 0*3K 8 O„ 
0-7CaO ; Al a 0 8 was varied between 0-4 and 0-86 equiv.* 
and Si0 8 between 2-0—0-5. Tho difference between 
maximum and minimum deformation temperatures 
was 67° C.; the softest, deforming at 1220° 0. (Seger 
cono 4=1212° C.) having tho formula RO.O-OALO.,. 
4-OSiO a ; and the two hardest, deforming at 1277° C. 
(approximately cono 7) the formula RO,0-85Al t O 8 , 
2Si() 8 , and RO,O-4Al 8 O 8 ,0-6SiO 8 . The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to be obtained from tho formulae, with deformation 
temperatures of the - cones of tho same composition: 
(a) R(),O-0Al 8 O 8 ,4-OSiO 8 . (1220° C.); (6) RO,0-66 

Al f 0 8 ,3-5Si0| (1227° C.); (c) RO,0-56Al f O 8 ,4-0SiO t 

(1230° C.); (d) RO,O*6Al|O g ,3*08iO t (1222° C.). The 
difference between their deformation temperature and 
their best firing temperature is 80°—90° 0., a difference of 
4—44 Seger cones. The best glazes in any group arc 
found in close proximity to the group eutectic.—H. H. 8. 

Crystalline glaze; A type of - at cone 3. C. C. Hand 

and H. G. Schurecht. Trans. Amor. Ceram. Soc., 
1914, 16, 342-340. 

The glaze selected had the formulaO , 3Na I O,O-06ZnO, 
0-06CoO,0-06Al 8 0 8 ,0-3B 8 0 8 ,l*8SiO|,0-2TiO l . Slight varia¬ 
tions of Na a O and ZnO did not appear to affect 
crystallisation or oolour. Increase of TiO g caused crystals 
to become smaller and more numerous, and deteriorated 
the oobalt blue, owing perhaps to iron impurities in the 
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*Building brick; Absorption of venter H. W. 

Mahr. J. Ind. Eng. Chem., 191V % 800—803. 
Bucks of various characters were sulyected absorption 
tests (48 hours total immersion and tne boiling teBt 
recently proposed in the Proc. Amor. Soc. for bating 
Materials, 1913, 18, 287) in a 2% solution of potassium 
farrocyanide. then split by means of a ohisel, dried, 
soaked in ferric chloride solution, dried and washed. 
The degree and character of the iwnetration of the solution 
was clearly revealed by the blue precipitate formed. A. 
series of photographs Is reproduced, and it is ooncluded 
that whilst in the boiling test, water is foroed into cores 
not penetrated in the 48 hours total immersion tost, the 
latter giveH results which are more concordant and more 
in conformity with the behaviour of the brick under 
natural conditions.—A. 8. 


Magnesite ; The effect of steam ujkm magnesite brick or 
calcined ——. It. H. Youngman. Met. and Chem. Eng., 
1914, 12, 020. 

Attention is drawn to the hydration of calcined magnesite 
(pure and impure) by steam, more particularly in con¬ 
nection with the practice of laying magnesite brick upon 
moist, refractory material, as in the preparation of furnace 
bottoms.—W. E. F. P. 


Zinc in treated wood ; New method for the determination ' 

of -. M. H. Bedford and K. Pfansliel. J. Ind. Eng. 

Chem., 1914, 6, 811. I 

To destroy the organic matter, 3 grms. of the finely- , 
divided wood arc mixed with 35 grins, of sodium jicroxide i 
and burnt in an iron bomb. Water is afterwards intro- ' 
duccd through an opening in the aido of the bomb, closed ! 
by a screw plug, and the zinc is determined as described j 
by Bateman (this J., 1914, 138). The method gave , 
satisfactory results with rod oak sawdust impregnated 
with zinc chloride.—A. S. I 

Note on the tratisrcr.sc test applied to jtotterg plaster . Allen. , 
See. VIII. 

Patents. ; 

[-Paring material. E. .1. Lovegrove and N. (1. j 
Crompton, London. Eng. Pats. 5989 and 7539, March 9 ! 
and 25, 1914. I 

A mixture of finely divided clinker or the like (preferably 
from a dust destructor) with 10—20% of its weight of I 
bituminous material, or a mixture of gritty material, i 
such os sand or small stone particles, with 10—20% I 
of bituminous material and a filling of clinker or ash f 
in impalpable powder. The hot clinker is preferably j 

pulverised immediately after withdrawal from the furnace 
and further drying or heating effected by the destructor i 
gases. The ingredients may be mixed at 275°—375° F. ! 
(135°—191° C.) and the mixture laid at 250° — 350° F. ! 
(121°—177° CL).—F. Sodn. 

Woof? preservative. J. C. Fitzsimmons, San Francisco, ! 
Cal. U.S. Pat. 1,111,302, Sept. 22, 1914 ; date of appl., 
June 23, 1913. | 

A mixture o! heavy mineral oil and crcsol, each preferably I 
*P- gr. about 0-98. For example, a mixture of oil of j 
asphaltum base, of 14" B. (so. gr. 0*98), with 10% of 1 
cresol and having a b.pt. of about 200° C.—F. Sous. 

Concrete structures ; Process of hardening -. S. W. 

Fleaheim, Assignor to Master Builders Co., Cleveland, 
Ohio. U.S. Pat. 1,113,112, Oct. (i, 1914. Date of 
appl., Aug. 11, 1913. 

Ssjl Eng. Pat 24,420 of 1913 ; Hue J., 1914, 422.—T. F, B. 

Producing indurated articles. U.S. Pat. 1,111,286. See 
XIII. 


X.— METALS; METALLURGY, fifOUDflfG 
ELECTRO-METALLURGY. 

Bog iron ores ; Treatment of - by KjddaKTs method for 

the destruction of organic matter. L. Brandt. Stahl u. 
Eisen, 1914, 84, 030—631. 

To complete the oxidation of organic matter after 1 grm. 
of the ore has been heated with 20 c.o. of strong sulphurio 
acid, 0-35—0-45 grm. of hydrated manganese dioxide is 
added.—O. E. M. 

Iron; Solubility of hydrogen and of nitrogen in -. 

E. Jurisch. Stahl und Eisen, 1914, 34, 252. 
Above 400° C. equilibrium between iron and hydrogen is 
quickly established. In exjK’riinents at atmoapherio pressure 
with 100 grms. of iron wire, containing 004% C, the 
results were 


Temp., 

Hydrogen 

absorbed, 

! Temp., 

Hydrogen 

absorbed, 

Temp., 

Hydrogen 

absorbed. 

V. 

mgrnis. 

; 

i mgrms. 

"U. 

mgrms. 

| _ 

4111 ! 

0-035 

852 

0-264 

1033 

0-526 

:>is 

0075 

878 

0-315 

1136 

0-632 

<120 

0118 

699 

0-390 

1250 i 

0-776 

724 

0 178 

904 

0-383 

1350 | 

0-940 

775 ’ 

0 210 

980 

0 431 

1450 ; 

1-079 

« | 

0 242 

981 

0-480 

! 



The steep ascent in the curve between 850° and 900° C. 
is attributed to the allotropic change in the metal. After 
slow cooling only 0-01 mgrm. of hydrogen remained 
absorbed. Between 600" and 930° (•. an appreciable 
formation of methane occurred, especially with specimens 
containing higher amounts of carbon. At pressures • 
ranging from 750 to 23 mm. and at 620° (n-iron), 775" 
(change of a-iron to p-iron) and 930° 0. (y-iron), the 
amounts of hydrogen absorbed were proportional to the 
square root of the pressure. The amounts of nitrogen 
at 760 mm. pressuiv, absorbed by 100 grms. of reduood 
iron in powder were878°. 1 -58; 930°, 21-65; 

981°, 21-03; 1033", 20-22; 1084°, 19-73 ;and 1 ]36° C„ 18-85 
mgrms. Absorption commenced at about 850° C.; and, 
after slow cooling, in two experiments quantities of 2-63 c.c. 
and 3-67 c.c. remained absorbed. The amount of nitrogen 
absorbed was proportional to the square root of the 
pressure.— J. B. 

Carbon in steel; Determination of - by the direct com¬ 

bustion method. W. Brady. J. tnd. Eng, Chem., 1914, 

6, 843—846. 

A description of the process ami apparatus in use in the 
laboratory of the Illinois Steel Co. (compare Cain, this J., 
1914, 696). Fine drillingB of the steel arc sifted and the 
portion passing a 10-mesh sieve in the case of medium- 
or high-carbon steel, or a 20-mesh sieve in the case of 
Jow-eaxbon steel, and remaining on a 40-mesh sieve, is 
used as sample. Combustion is effected in a nickel or 
platinum boat lined with alundum and placed in a quartz 
tube, 24 ins. long by | in. diameter. Platinised asbestos 
mixed with broken pieces ol quartz tubing is used as a 
catalysor in the hot part of the combustion tube and the 
space from the. catalyser to the end of the tube is filled 
with pieces ol quartz ; the forward part of the tube is left 
empty. The furnace, heated by gas, or electrically, is 
kepi at 960 r —1000° C. The carbon dioxide is absorbed 
in excess of standard barium hydroxide solution in an 
i Erlcnmoyer flask and a nine-bulb tube, and the excess is 
titrated with hydrochloric acid in presence of phenol- 
phthalein, without filtering. A bubble tube containing 
granulated zinc is interposed between the combustion 
tulie and the absorption apparatus to retain sulphuric 
acid, most of which, however, condenses in the exit end 
of the combustion tube from which it is removed, after 
about SO determinations, by moving this end into the 
furnace and drawing a slow current of oxygen through. 

—A. 8. 
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Soluble mils in clay; Influence of- upon behaviour of 

slip and glaze. M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 102—168. 

A terra-cotta clay containing 0 366% of soluble sulphates 
waB used for the body, and amounts up to 6% CaS0 4 , 
6% NaCl, 4-6% MgS0 4 , 6-0% CaCl t# and 3-6% FoS0 4 , 
were further added separately. The presence of soluble 
salts in the body caused pooling of Blip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective remedy.—H. H. S. 

Terracotta bodies, slips , and glazes. G. D. Phillips. Trans. 

Amer. Ceram. Soc., 1914, 18, 109—178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to maturo at cone 0—7 for architec¬ 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a finished 
surface. The body selected had the comfxmition : Stone¬ 
ware clay 79-6, grog (12—46 mesh) 20, barium carbonate 
0-6%. The slip was made from the mixing : china clay 26, 
Tennessee ball clay G, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 010 K t O, 
0-40 Cat), 0-36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO g ; 
and a matt white from the formula : 010 fc.O, 0-44 CaO, 
0-36 BaO, 0-06 ZnO, 0-37 A1 8 0 3 , 1-9 8iO t .< The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

—H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 

Tefft. Trans. Amer. Ceram. Soc., 1914, 18, 144—160. 
The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010—07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma¬ 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0-6 PbO, 
0-25 CaO, 0-16 K f O, 0*36 A1,0„ 1-3 SiO t , with the addition 
of the UBual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 01 K,0, 
0-5 PbO, 0-25 CaO, 016 BaO, 016—0-3 AI a O a , 1-6—3 0 
SiO,; or a matt glaze of composition : 0-8PbO, 0-1 CaO, 
0-1 K,0, 0-21 AljO g , 1-4 Si0 8 .—H. H. S. 


Underglaze colours; Production of - by use of soluble 

metallic salts. R. M. Howe. Trans. Amer. Ceram. Soc., 

1914,16, 487r--496. 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, wore deposited by evaporation from solution on 
bases such as aluminium hydroxido, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and fired to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trialB were fired to cone 07 in 6 houre, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at tho 
highor temperatures, but greenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellowB under oxidising, and pretty grays and blacks 
under reducing, conditions; uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave good yellows at cone 07, ana browns at the higher 
cones; iftn on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zino aluminate; but the 
latter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good pinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.—H. H. 8. 


Chromium oxide as colouring agent ; Effect of variation of 

RO dements upon -in a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 8oc., 1914, 16, 248—203. (See 
also Pence, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO r 
BaO, MgO, and ZnO, separately and in combination, 
upon Cr a 0 8 in a matt glazo in which K 8 0, Al a O s , and 
8 i() 2 were kept constant at 0-2, 0-36, and 2-26 equivalents 
respectively, and Cr 8 0 8 at 1-76%. The effect of the above 
bases on chromium colours is summarised as follows i 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities; CaO and BaO, very 
dark green ; CaO and MgO, brown; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown; ZnO and MgO, pinkish brown; ZnO and PbO„ 
brown and strong pink ; BaO alone, yellow or apple 
green; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fluxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone; CaO and 
ZnO together are superior to any other dual combination ; 
CaO and MgO together do not flux in any proportion 
(cono 4 down). The uncertain action of zino in chromium 
glazes is due to atmospheric conditions in tho kiln, the, 
tendency of zinc being to form chromate; both yellow 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxido is recommondod. Tho two 
following, containing zinc and chromium, and oaleined at 
cono 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CtjOj, 1 of flowers of sulphur, and 0-01 of 
Co 8 0 4 , produce a (lark green ; (6) 40 parts of Cr a 0 3 , 20 of 
ZnO, 6 of Co a 0 4 , 20 of SiO t , and 16 of borax, produoo a 
dark blue green.—H. H. S. 

Cobalt-uranium colours [for pottery glazes]; Some -- 

B. 8. Radcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209 —211. 

In addition to the four oxides, of copper, chromium, nickel' 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when 1 
fired as when physically mixed. -The proportions rocora- 
mended are 4 or 6 parts of uranium nitrate to one of 
cobalt nitrate.—H. H. 8. 

Porcelain glazes ; Deformation temperatures of some -. 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glazo mixtures and their deformation 
temperatures were determined in a platinum resistance 
furnace. RO was kept constant in all glazes at 0*3K 8 O„ 
0-7CaO ; Al a 0 8 was varied between 0-4 and 0-86 equiv.* 
and Si0 8 between 2-0—0-5. Tho difference between 
maximum and minimum deformation temperatures 
was 67° C.; the softest, deforming at 1220° 0. (Seger 
cono 4=1212° C.) having tho formula RO.O-OALO.,. 
4-OSiO a ; and the two hardest, deforming at 1277° C. 
(approximately cono 7) the formula RO,0-85Al t O 8 , 
2Si() 8 , and RO,O-4Al 8 O 8 ,0-6SiO 8 . The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to be obtained from tho formulae, with deformation 
temperatures of the - cones of tho same composition: 
(a) R(),O-0Al 8 O 8 ,4-OSiO 8 . (1220° C.); (6) RO,0-66 

Al f 0 8 ,3-5Si0| (1227° C.); (c) RO,0-56Al f O 8 ,4-0SiO t 

(1230° C.); (d) RO,O*6Al|O g ,3*08iO t (1222° C.). The 
difference between their deformation temperature and 
their best firing temperature is 80°—90° 0., a difference of 
4—44 Seger cones. The best glazes in any group arc 
found in close proximity to the group eutectic.—H. H. 8. 

Crystalline glaze ; A type of - at cone 3. C. C. Hand 

and H. G. Schurecht. Trans. Amor. Ceram. Soc., 
1914, 16, 342-340. 

The glaze selected had the formulaO , 3Na I O,O-06ZnO, 
0-06CoO,0-06Al 8 0 8 ,0-3B 8 0 8 ,l*8SiO|,0-2TiO l . Slight varia¬ 
tions of Na a O and ZnO did not appear to affect 
crystallisation or oolour. Increase of TiO g caused crystals 
to become smaller and more numerous, and deteriorated 
the oobalt blue, owing perhaps to iron impurities in the 
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Plating of non-metallic objrrh. E. Werner. Elektroehem 
heita., 1913, 20, 57—59. 

por , oelai ' 1 : c ‘°’ are given two or three coats of 
slow-drying copal varnish, dusted with copper or graphite 
powder More the last coat is dry, stovedfor 24 hours 

wdohato? nd i ,lated ,, in a HliRhtly acid copped 
wilphate hath. leather, rublier, and similar materials aro 
washed with weak caustic soda, and soaked in hot paraffin 
wax solution before being coated. If the object cannot 
bo covered with graphite, it is coated with gutta percha 
solution, thon with shellac in spirit, dipped in a’tolver 

nlitad 11 ’ An* P °T d h y dr< f ?' 1 R 1 »lphido, and copper 
plated. Animal and vegetable objects are soaked in 

?" f> t " onla ; d, P»" d . *" caustic alkali and in a weak acid 
bath, and washed, belorc treatment with silver solution 

—0. E. M. 

A-irW coating* : black -.. H. Werner. Elektroehem 

/tilts., 1913, 20, 25—20. 

i he butli consists, for ox amnio of • H O 11111 1 : 4 . 

K(opfr NiSU i'H H a’!, 8r ’? r ' f ' rm8 ' ’ ( '" ( ' , V !, u(OH)j 1417’ 
W^b -l-o, mid H jAsO^ 1417 grms. Among tho condi- 

1,0 observed are : maximum density of bath, 
winch must be neutral; large, old, anodes ; potentia 

n Sw 0 * "I “““a ltlB 1 volt: r,! « ular working : thin 
plating, ns shown by attainment of a deep black to 
avoid scabng. Alternative methods and details are given 

—O. E. M. 

“ • A f"" "f — «» Mvdrr. W. P. .lorisscn. CV.mptes 
Oct. *23, ’f914, sir*"- J91X Engineering, 

Thk order of the metals when arranged according to their 
potential (referred to the hydrogen electrode) in normal 
solutions of their salts, is : Mg, Al, Mn Zi (VI i.7 
Ni S„, Pb H, On, Hi, Sb. Hg, A% P,’, Z\ thLse^^ 
hydrogen being positive, and those following it be ! 
negative. Tho position of aluminium refers to the amal 
gamated metal; the position of the ordinary form is 
uncertain owing to its superficial coating of oxide 1 
Aluminium keeps well in dry air, hut oxidises suporficitolv 1 
!»”«' a 'r- Instilled water has little actionupond ’ 
but ordinary water may pit tho surface • sea-water 1 

3s dVt Amal t-' a "“ ataI aluminium decora! ‘ 

poses dilute sulphuric acid, a contrast to amalgamated 
zinc, /me remains bright in distilled water free from ^ 

fmmod bUt t ‘ 1 th<? |,r< ' 8< ' n ! T of ux y« Bn some hydroxide is 
formed winch is sparingly soluble; rain-water dissolves 

|' ardl >' attacked by air, moisture, sea-water I 
and dilute hydrochloric and sulphuric acids p.,,. ,' . 

not attacked by water and dilute sub,huri^id s", hi ' S ” 
am m absent, but seawater corrodes’it re prescn^ o lir 

1 he chloride and sulphate of lead being muoh more soluble 
incite °? rbo,late ' th L ° presence of chlorides and sulphates 

increases the danger of lead poisoning The • 
Mtion of a potable water on load and rfno cannot to 
predicted from tho composition of the water._J. H. J 

SlcMUe amcentrates ,* Determination of phosphorus in _ 

E. W. Hagmaier. Met. and Chem. Eng., 1914 is «2I) 

(See also this J., 1914, 923.) 8 ’ ”*”• 

One grin, is heated with hydrochloric acid and potassium 
chlorate, or with aqua rtgxa. and evaporated todrvnee? 

t f at<Xi u Wlth dU ? to tlydroSuoric acid (1 
laZj .a °f clnchom ne solution and some paper nuln 
added, the mixture allowed to stand for J how,’filtered 
and the residue washed with dilute hydroohloricaS 
containing oinohonine. The filtrate 3x3Twith 10 c 

cS^aaS&»ISSS L 

i). «dZ phosto^M tto 


' (M U m , iK°e >Ul j e l P ho8 P ho ™« were (a) 0 090 and 0-08S 

omx-nJTj , (c) 0203 and < d ) W03 ™ 

Radio-active minerals from If - . Australia. BuU, 48 IBIS 
f GeoJ. Surv. W. Australia; Bull. Imp. Inst., 1914,12 ,501 

5 8 ; licat “ of uranium, thorium, and lead 

’ * m i d a!d' U m. th r naineB (,f “wkintoshite, thm£ 
; tantalito'lod c' hatWodg tituents of the “ malt 

: ^dtVii? Urto f' Roo. Geol. Surv. 

inum, 1*114, 44, Pt. 1. Bull. Imp, Inst., 1914, 12, 501- 

occlm, * s rounded nodules in the pegmatite 

taken as an indication of their Zl T ti L? 
Wektol |,l 4 Chbi i CUdo tlas b,< ' n iditained, but one tot has 

obttonid - S', G. : P.°' U> “ 0aUle WPi « hi, ‘« 38 ">• has been 

hJiwazUr. E. S. Kim)won. Iliac. Rents T) u ]i 4S , nl » 
Geol. filin'. W. Australia. BuH. l^’S; ^4, 

ii!°alluvial°*', curs aRa toiiatiHl with eassiterite and eolumbite 

oonsistSnu (’/■wt? lu gh-grade tin ore and a produot 
eolumbite Ll ”p' o m garnet'’ “riok^l CaBBifcerit i°> «'•«% 
<: ;; o^g( 0 ,mta. n Si ^8% und 1 from 

Cor,sann ^ ^'.urnt «/—^K.^berger., 

:°t hipt 

grnL Thoufd to"'of uniform' sire" 1 To ttoain^ T* 

*teraS‘t& Ure<i 1 " ter ' r “ ls and tbe tonaile stren gths 
Electric furnace for medium temperature. E M Sohmal. 

cs. 

™.s.?rs ' 1 ’•£% as v^rz t-jx 

circular roof and bod and two vortical sido-wails, and^s 



| Section of medium-temperature electric furuoe. 

arranged eooeutrioally within the casins The water 
J tto 3i.1“ fcrQ > vrithm the efamtor so ttot 
mlddle oi ‘be space between the 

roh is^toat^r® 0f the ? har 8 e . anathe poeition of 
ffdated by means of a small hydraufiTeyUnder 
to the piston of which the upper end of the eleoteo^k 


0 
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fixed. The charge is introduced at either or both ends of 
the furnace, the doom and also the electrode-holders and 
stuffing-boxes being gas-tight. The power factor of the 
furnace is over 90% ; no special transformers or starters 
are required ; and the furnace can be operated with direct 
or alternating current (single or 3-phase). In an experi¬ 
mental (120 kilowatt) furnace of this type, 1000 lb. ot red 
copper wore melted in less than 2 hrs., the power 
consumption being 240 kilowatt-hours per ton (2000 lb.) 
of metal.—W. E. F. P. 


— 

Imports. 

Exports. 

Con-” 

sumption. 

1913 . 

45,348 

26,815 

18,538 

1912 . 

47,202 

32,240 

16,022 

1911 . 

46,547 

31,438 

15,10ft 

1910 . 

44,595 

24,748 

19,847 

1909 . 

43,163 

22,051 

21,112 

1908 . 

43,605 

22,348 

21,267 


Gaseous metallic compounds. II. v. Wartenberg. Z 
Elektrocliem, 1914, 20, 443—449. 

A consideration of Nernst’s heat theorem and Trouton’s 
rule showed that gaseous alloys are in general stable only 
at low temperatures and pressures. A determination of 
its heat of formation showed that MgZn 2 cxistB at fi00 u C., 
and vapour density determinations that it is dissociated 
at 1300° C. The vapour tensions of sodium and of Na s Ug 
were measured at 444° C., and the stability of Na 3 Ug at 
380° and 444° C. demonstrated by distillation.—O. E. M. 


Zinc output of the world. Engineering, Oct. 23, 1914. 
[T.H.] 

The production of zinc in Europe in 1913 amounted to 
720,000 tons. The United States produced 346,670 tons, 
of which 51,300 tons was available fdr export. The 
only other sources of supply aro Australia and Japan, 
whose combined output in 1913 was 11,300 tons. As 
regards the distribution of the European output, Germany 
in 1913 produced 289,870 tons, Belgium 217,920 tons, 
Great Britain 65,190 tons, France about 60,000 tons, 
and Spain 78,280 tons. The French smelters aro outside 
the war area. A deficiency in the world’s output of over 
#400,000 tons during the next 12 months is therefore 
probable. In 1913 Great Britain imported 64,670 tons of 
zinc ore and 145,000 tons of crude zinc; 64,179 tons of 
the crude came from Germany. 


Each flask contains 75 lb. In Austria the mercury- 
deposits occur in Idria, Western Carniola, and in Italy, 
at Monte Amiata, Tuscany. The Mexican and Russian 
outputs are on a very limited scale; four yoars ago tho 
Russian output was only 4 tons. The price of mercury 
has risen enormously since the war commenced ; the 
Austrian Bupply, controlled by the Government, is definitely 
out off from the world’s markets, and tho Italian supply is 
uncertain. The Spanish Hupply is controlled mainly in 
London, and very little may bo available for export. 
Amorican supplies can scarcely be obtainable for export 
to Europe, os the consumption appears to have overtaken 
the production in tho States, in fact, we have been 
exporting mercury to the United States in small quantities 
for Borne years—during 1913, 154,500 lb., to the value of 
£14,900. 

Mercury imported was worth £7 9s. 3d. per flask last 
year, compared with £8 12s. 3d. during 1911. The war 
nas had a marked effect on our mercury imports, as show n 
by tho following figures :— 

Imports for August. 

1914. 191;;. 1912. 

1792 lb. 07,196 !b. 101,779 lb. 

24 llusks 896 llusks 1357 Husks 

Imports for September. 

18,240 lb. 61.851 lb. 32,818 lb. 

243 UuakB 824 Husks 437 Husks 


Mercury and the war. Engineering, November 6,1914,570. 
LT.k.] 

Trading interests in mercury arc attracting attention 
on account of its very extensive use in the preparation 
of fulminate for explosives, tho present and probable 
future consumption of which must have an important 
bearing on the markot for the metal, the withdrawal of 
available supplies, and the futuro demand. 

The world 'b production « increasing; the averago 
for tho last deqade has been 3728 tons. The output 
during recent years has been as follows, in tons :— 


Mineral industry in South Africa in 1913. Bourd of Trado 
J., Oct. 29, 1914. [T.R.] 

The Report of tho South African Mines Department for 
1913 states that the total value of the mineral output of tho 
Union for the year was £52,924,990, as cornered with 
£52,711,761 in 1912. The following table shows the 
production of tho chief minerals 


1912. 


1013. 


1913. 1911. 1900. 1907 1905. 

4171 3419 3233 3307 3336 

The world’s supply is obtained from only six countries, 
the main source being Spain ; the Almaden mines of that 
country produce nearly a third of the entire quantity. 
Recent outputs have been as follows, in tons :— 


- 1013. ' 

1911. 

1009. 

Spain. 

1490 

1055 

1000 

United States . 

688 

742 

717 

Italy . 

888 

815 

700 

Austria . 

856 

685 

609 


Gold .... 
Sliver* .. 
Diamonds 
Coal 
Coke 

Copper .. 

Tin. 

Asbestos.. 
Graphite 
Magnesite 
Lead .... 
Salt .... 

T.imo _ 

Flint .... 


£ 

38,691,688 

124,374 

10,061,489 

1,999,378 

11,980 

656,978 

367,899 

18,882 

1,155 

1,673 

8,654 

63,059 

129,470 

9,395 


£ 

,374,663 

116,822 

, 389,807 

,240,458 

15,862 

507,856- 

430,650 

16,028 

1,257 

1,194 

1,199 

77,142 

118,984 

8 , 78 ft 


* Contained In gold bullion and base metal ores. 


Ten years ago the United States’ output of mercury 
was the largest in the world, exceeding 1000 tons for several 
suooessive years, but sinoe then it has been declining; 
the main American supply is obtained in California, and 
mostly from one mine. Great Britain’s trade in mercury is 
peculiar, in so far as none is produoed in the oountxy; 
it is purchased and distributed, and, in effeot, controls 
the world’s markets in the metal. The'following schedule 
shows the imports, exports, and British consumption, in 
flasks, during recent years 


The industrial disturbances of July,1913, which resulted 
in a diminution in the number of natives employed on the 
Witwatersrand for the remaining six months of the year, 
were responsible for the decreased odtput of gold and 
silver. The slight falling off in the copper exported will 
probably be continued in future yean as the Naznaqualand 
mines become worked out; the output of the northern 
Transvaal will, however, tend to meet the deficiency 
in Namaqualand. 
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•Pig * r0H production in Germany in July and Auguet, 1914. 

Board of Trade J., Oct. 29,1914. [T.R. J 
The Union of German Iron and Steel Workers has 
bliahed the following figures of pig-iron production in 
rmany:— 



July, 1914. 

Aug., 1014. 

Foundry iron . 

Bessemer iron . 

Metric 

tons. 

250,942 

10,076 

1,045,586 

203,968 

35,773 

Metric 
tans. 
07,788 
23,162 
300,658 
100 305 
14,014 

!Stcol iron and spiegcleisen . 

Puddled iron . 

1,564,345 

625,927 

Ferro-aUoya from France ; Supplies of -. Board of 

Trade J., Octi 22, 1914. [T.R.] 


H.M. Embassy in France reports that, in view of the 
export and transport difficulties occasioned in France by 
the war, British firms desirous of obtaining the assistance 
of the Embassy in facilitating the despatch of supplies 
of ferro-alloys from the Republic are recommended to 
communicate in the first place with the Under Secretary 
of State for Foreign Affairs, Foreign Offioe, London, S.W., 
in order that H.M. Embassy may be instructed to intervene 
in cases where such action may appear desirable. 

Lead, tin, and the uar. Engineering, Oct. 30, 1914. 

[T.R.] 

In consequence of the war, considerable disturbance has 
arisen in the markets of these metals. The world’s pro¬ 
duction of lead and tin during recent years has been as 
follows, in tons :— 



1 

1910. 

| 1011. 

1012. | 

1013. 

Lead . | 

1,127,000 

1,136,000 

1,181,800 | 

1,186,700 

Tin. 

114,800 

117,600 

124,700 | 

J 28,900 


The world’s production of raw lead has been obtained from 
the United States, Mexico, and Canada, 487,000 tons ; 
Australia, 110,000 tons ; Spain, 203,000 tons ; Germany, 
181,000 tons; Austria, 24,000 tons; Belgium, 50,800 
tons ; Great Britain, 30,500 tons ; France, 28,000 tons ; 
and Italy, 21,700 tons. The consumption has been as 
follows : United States, 401,300 tons; Germany and 
Austria, 259,000 tons; Great Britain, 191,400 tons; 
Franoe, 107,600 tons. The Gorman-Austrian production 
)B 54,000 tons less than their consumption, and there may 
consequently be a shortage in those countries during the 
war, whioh may, howevor, bo neutralised by Germany 
acquiring the Belgian and Italian output. Of tin, half 
the world’s production is obtained from the Straits Settle¬ 
ments, 65,040 tons ; the tin produced in Europe is essenti¬ 
ally dorivod from imported ores, the bulk of which is 
exported from Bolivia, and smelted in England and 
Germany. One-sixth of the world’s output of tin is pro¬ 
duced in Great Britain. It is possible that the war may 
curtail the world’s lead output by more than 200,000 tons. 
The export of lead from the United States is an important 
factor; it would appear that unless the output there can 
bo increased, we cannot expect to receive much larger 
supplies from America, as tne home consumption thore 
is steadily increasing. British imports of lead ore and 
lead have been as follow during rooenfc years:— 


Lead ore. | Pig and sheet lead. 


1009 . 

Tons. 

£ 

Tons. 

£ 

16,542 

120,640 

207,660 

2,706,000 

mi .. 

17,269 

135,010 

213,707 

2,902,000 

1010 . 

18,458 

_( 

184,930 

204,136 

8,718,000 


The pig lead during 1913 was imported chiefly from Spain 
and Australia. 

Our imports of tin ore during recent years have been j— 


Tons. £ 

1909 . 24,086 1,021,000 

1911 . 28,837 2,306,000 

1913 . 34,592 3,308,000 


About two-thirds came from Bolivia. The Bolivian 
output has increased from 29,400 tons in 1908 to 37,700 
tons last year. Our imports of tin blocks, ingots, bars, 
and slabs have been as follow:— 


Tons. £ 

1909 . 41,725 6,603,000 

1911 .. 45,006 8,739,000 

1913 . 45,682 0,252,000 


These came mainly from the United States, Russia, and 
the Straits Settlements. 


Blastfurnace coke. Simmersbaoh. See IIa. 

Blast furnace coke. KopjKira. See IIa. 

Talbot slag. Dafort. See XVI. 

Patents. 

Steel alloy. S. S. Wales, Munhall, Assignor to Carnegie 
Steel Co., Pittsburgh, Pa. U.S. Pats, (a) 1,111,710 and 
(b) 1,111,711, Sept. 22,1914 ; date of appl., Bee. 27,1909. 
An alloy-steel containing (a) Mn and % Ni 4, Cr 2, and 
Ti 2 ; (b) C, Mn, Cr, and % Ni 0 99 and V 0-15.—W. E. F. P. 

Armonr-ulale. S. S. Wales, Munhall, Assignor to Carnegie 
Steel Co., Pittsburgh, Pa. U.S. Pat. 1,111,709, Sept. 22, 
1914 ; dato of appl., Aug. 1, 1900. 

An alloy-steel containing Ni 5—12, Cr 0-15—0-25, W 0-5— 
07, Si up to 0-15, and Mn up to 0*35%.—W. E. F. P. 

[Steel], Method of hardening and tempering. J. Patten, 
Baltimore, Md. U.S. Pat. 1,112,087, Sept. 29, 1914; 
date of appl., Aug. 15, 1912. 

A stream of cold fluid is directed upon the surfaoe of the 
metal while the latter is traversed by an elootrio arc. 

—W. E. F. P. 

Steel or malleable iron; Process of converting cast-iron 

into -. J. A. Huntor, Philadelphia, Pa. U.S. Pat. 

1,112,909, Oct. 6, 1914 ; date of appl., June 3, 1913. 
Cast-iron, at a high tenqxjrature but below the melt ing , 
jwint, is subjected to the action of nitric acid, and then 
cooled, “ in a suitable mechanioal device.”—^W. E. F. P. 

Metals [gold and silver J; Extraction of - from ores. 

E. C. R. Marks, London. From J. Caldwell, Mexico. 
Eng. Pat. 15,711, July 8, 1913. 

The ore is crushed and ground in a solution of oommon 
salt or sea water, then mixed with more salt solution, 
agitated by compressed air, and subjected in a olosed 
vessel to the action of an electric ourrent to generate 
chlorine, which converts the gold and silver present into 
soluble compounds. During this treatment the gases 
evolved are led to a compressor and then returnea and 
used to agitate the charge.—A. 8. 

Ores of silver and gold; Treating complex refractory —— 
C. C. Titus, Assignor to Montana Metallurgical Co., 
Helena, Mont. U.S. Pat. 1,111,976, Sept, ft, 1914; 
date of appl., Deo. 14, 1910. 

The ore, containing iron, another metal, and a metalloid, 
is agitated and heated, and treated with a gaseous mixture 
of chlorine and oxygen at a gradually increasing tem¬ 
perature, not exceeding 250° C., whioh is insufficient to 
cause fusion and agglomeration. The iron is oxidised and 
the sooond metal and Metalloid converted into chlorides, 
the metalloid chloride being vaporised.— B. N. 


c 2 
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Amalgamator. C. R. Dennison, Youngstown, Ohio. 
U.S. Pat. 1,111,261, Sept. 22, 1014; date of appl., 
June 4, 1913. 

Between a shaft and a cylinder mounted thereon is a 
helical blade the edge of which engages with the shaft 
and with the inner surface of the cylinder to form a 
continuous spiral passage. The cylinder and the helical 
blade are of foraminous material, and the whole is rotated 
in a cylindrical casing containing mercury in its lower 
part. Ore is fed in at one end of the spiral passage and 
tailings discharged at the other end. Amalgam is drawn 
off from the bottom of the casing and mercury fed in at 
the top and distributed over the rotating cylinder.—A. S. 

Vacuum-filters for cyanide, process ; Leaf of -. Y. 

Ohtsuka, Tokyo, Japan. U.S. Pat. 1,111.609, Sept. 22, 
1914 ; date of appl., Feb. 4, 1914. 

A supporting bar carries defending rods of bamboo 
spaced apart, and horizontal strips are arranged on 
both sides of the rods to form perforated mats, leaving 
clear vertical passages between the rods. A U-shaped 
suction pipe carried by the supporting bar has ojienings 
in the upper side of its lower horizontal portion com¬ 
municating with the vertical passages, and the mats and 
suction pipe arc covered by filter-cloths.—A. S. 

Zinc; Separation of - from sulphide ores. H. T. 

Durant, and The Metals Extraction Oorjiuration, Ltd., 
London. Eng. Pats. 21,581, Sept. <24, and 22,701, 
Oct. 8, 1913. 

Sulphide ore is roasted to produce as much sulphate as 
possible, and leached several times, in a filter-press, with a 
solution of sulphur dioxide, the liquid from the first 
leaching being oxidised by aeration, treated with zinc 
dust to remove copfKir, evaporated to precipitate zinc 
sulphate, and the mothor-liquor from the latter, together 
• with the relatively weak zinc solutions from the second 
and subsequent teachings, oxidised, diluted if necessary, 
saturated with sulphur dioxide from the furnace gaBcs, 
aud used for leaching a further quantity of ore.—W.E.F.P. 

Zinc ; Process of extracting - from its ores or cowjtounds. 

E. E. Watts, Kingston, Ontario. U.S. Pat. 1,111,201, 
Sept. 22, 1914 ; date of appl., Nov. 20, 1913. 

The material is mixed to a thin paste with a solution of 
zinc sulphate substantially free from iron and placed in 
tho anode compartment of an electrolytic cell. The 
zinc is then deposited elcctrolytically using as electrolyte 
zinc sulphate solution (12% Zu) to which an organic sub¬ 
stance is added to render the deposit dense and compact. 

—A. S. 

Zinc residues ; Treatment of -. A. Jones, Bartlesville, 

Okla., Assignor to Bartlesville Zinc Uo., New York. 
U.S. Pat. 1,112,010, Sept. 29, 1914; date of appl., 
July 6, 1911. 

The zinc residue is arranged in a pile in the open air, and 
concentrated by combustion of itB carbon oontent, the 
volatilised zinc being oaught in the outer layer of the pile. 
The operation is conducted under conditions which cause 
the concentrated mass to sinter.—B. N. 

Babbling appliances for mechanical ore roasting furnaces. 

J. Harris, Sheffield. Eng. Pat. 21,897, Sept. 29,1913. 
The rabble arms are fixed in hollow lugs on the hollow 
shaft. Cooling water is led from a tank to the rabble 
arms, through pij>es passing through the shaft; each feed 
pipe is divided, the upper portion being fixed to the 
tank, and entering the lower portion loosely above or 
about the top of the shaft, e.g., by dipping into a funnel¬ 
like enlargement. The tank may be annular in form, and 
•ttfround the top part of tho shaft, over whioh is a removable 
easing connected with a means for sucking or forcing air 
through the shaft. A removable bend from each feed pipe 
leads through the shaft to the loose joint, and the water 
pipes inside the shaft are extended to a point higher than 
the level of liquid in the tank.—B, N. 


Roasting furnaces ; Rabble arms for -. H. H. Stout, 

New York. Eng. Pat. 16,643, June 30, 1914. Under 
Int. Conv., Dec. 4, 1913. 

The rabble arm consists of an outer and an inner tube 
connected by telescopic joints with the outer and inner 
walls respectively of the vertical double-wall rotary shaft. 
The freo end of the outer tube is closed ; that of the inner 
tube is open and prevented from abutting on the former 
by a stop.—W. E. F. P. 

Screening apparatus for ores and the like. H. A. Megraw, 
New York. Eng. Pat. 9980. Apr. 22, 1914. Under 
Int. Conv., May 1, 1913. 

A horizontal, rotary. tubular screen, open at both ends 
and having narrow radial shelves disposed along the 
inside. Ore pulp is fed to the lower part, tho over-size 
being earriod upwards upon tho shelves and discharged 
into a central, inclined launder.—W. E. F. P. 

Reducing ores ; Method of -. R. S. Wile, Pittsburgh, 

Pa. U.S. Pat. 1,111,049, Sept. 22, 1914 ; date of appl., 
Dec. 2, 1913. 

The oro is fed into the upper part of a deep bath of slag 
through the central portion of w'hich an electric current' is 
passed vertically. The bath is kept at a substantially 
constant depth and iH of sufficiently high density to supjsjrt 
the hu perineum bent charge of ore until anv volatilisable 
materials therein are expelled.—A. IS. 

Reducing ores ; Apparatus for and method of -. R. 8. 

Wile, Pittsburgh, Pa. U.S. Pats. 1,111,050 and 
1,111,341, Sept. 22, 1914; dates of appl.. Fob. 3, 1914. 
and Dec. 15, 1913. 

Tiie furnace comprises a shaft owning at the bottom 
into an enlargod crucible of greater depth than the diameter 
of the opening. The crucible is provided with one bottom 
electrode and two upper ones, movable vertically, one on 
either side of the shall. A bath of slag is maintained in the 
crucible and surrounds and protects the exjKJsed ends of 
the upper electrodes. Oro iH fed in through the shaft, 
and the electrodes are connected with the conductors of a 
multiphase circuit and are kept at a substantially equal 
distance apart, so as to maintain an uniform temperature 
throughout the bath.—A. S. 

[Tungsten.] High-fusing metals and alloys of the same ; 

Process for the manufacture of ductile bodies of -. 

A. J. Liebmann, Assignor to N. Hofhoimer, New York. 
U.S. Pat, 1,111,698, Sept. 22, 1914; date of appl., 
Juno 3, 1914. 

A highly compressed mixture of metallic tungsten powder 
with 1% W0 3 is subjected to a combined reducing and 
sintering operation.—W. E. F. P. 

Copper ores [ argentiferous}; Process for the treatment of 

-, and the recovery of their values. C. S. Vadner, 

Salt Lake City, Utah. U.S. Pat. 1,111,874, Sept. 29, 
1914 ; date of appl., Dec. 9,1913. 

The oxidised oro is agitated with a hot solution of sodium 
chloride saturated with sulphur dioxide; the excess of 
the latter removed from tho solution by aeration; finely 
divided calcium carbonate added to the hot liquid to 
precipitate iron and arsenic ; and the cold filtrate treated 
with calcium carbonate and compressed air. The 
precipitated basic copper carbonate (containing silver) 
is treated with dilute sulphurous acid, and the solution 
passed over metallic iron after the removal of sulphur 
dioxide by aeration.—W. E. F. P. 

Copper extraction; Recovery of values from the leach - 

water of -. C. A. Hall, Mount Airy, Assignor to 

Pennsylvania Salt Manufacturing Co., Philadelphia, 
Pa. U.S. Pat. 1,112,608, Oct. 6, 1914; date of appl., 
Oot. 14, 1912. 

In the treatment of “ cinders ” by successive leaching* 
with a solvent, the first solution is treated for the recovery 
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of oopper and other salts, and subsequent solutions for 
copper alone.—W. E. F. P. 


Heat treating apparatus [for metals, etc.]. J. J. Lichter, 
St. Louis, Mo. U.S. Pat. 1,112,074, Sept. 29, 1914 j 
date of appl., May 7, 1914. 

The heating chamber is situated above a dipping tank, 
and has a movable floor, supported by a cradle within the 
liquid, and adapted to be immersed in the latter by 
lowering the cradle down an inclined traok within the 
tank.—W. E. F. P. 


Annealing-furnaces. J. A. and J. 0. Swindell, Pittsburgh, 
Pa. U.S. Pats, (a) 1,112,236 and (b) 1,112,237, Sept. 29, 
1914; date of appl., Dec. 12, 1913. 

(a). Flues for air, gas and waste gases are arranged 
longitudinally beneath the floor of the heating ohamber, 
along the micldlo of which & low wall extends in the same 
direction as the flues ; inlet poits (communioating with 
the air and gas passages) are Bituated along each side of 
the middle wall, and outlet ports (communicating with tho 
waste-gas flues) along tho opposite outer walls of tho 
chamber, (b.) The middle wall is hollow, forming a 
preheating chamber the lower part of which communicates 
with air and gas flues, and the upper part—by lateral 
openings along each side—with the interior of the chamber. 

—W. E. F P. 


Fume-concentrator for smelters. 8 . W. Smith, San Jose, 
Cal. U.S. Pat. 1,112,860, Oct. 6 , 1914; date of anil. 
March 9, 1912. 

Thk fumes are passed through a horizontal ohamber having 
a series of hollow', water-cooled, baffles extending from 
tho floor and roof alternately; tho chamber is connected 
at one end with tho smeJtor and at the other with a small 
chamber containing rotating paddles upon which a stream 
of water or “ reagent ” is directed. A spray of reagent is 
also directed upon the face of each baffle and into tho 
conduit leading from the smelter to tho first chamber. 

—W. E. F. P. 


Iron and steel; Process of producing - directly from the 

ore. K. A. F. Hiorth, Christiania. U.S. Pat. 1,112,007, 
Sept. 29, 1914. Date of appl., Juno 13, 1912. 

See Fr. Pat. 449,212 of 1912; this J.,1913, 492.—T. F. B. 


Cupola-furnace. E. Sehiirmann, Koetzsehcnbroda, Ger¬ 
many. U.S. Pat. 1,112,846, Oct. 6 , 1914. Date of 
appl., March 8 , 1913. 

See Fr. Pat . 458,242 of 1913 ; this J., 1913,1074.—T. F. B. 


Alkali metal alloys 7 Production of - by the electrolysis 

of alkali hydroxide in the molten stale, and the obtain- 
ment therefrom of alkali metals and alkali metal com- 
jxrnnds. E. A. Ashcroft, London. Eng. Pat. 25,144, 
Nov. 4, 1913. 

See Fr. Pat. 404,951 of 1913 ; this J., 1914, 489.—T. F. B. 


XI.—ELECTRO-CHEMISTRY. 


Accumulator; The alkaline -. E. Friederich. Elektro- 

chem. Zeits., 1913,20,6—10,31—34. 

Attempts to make plates by reducing nickel oxide or by 
igniting pastes of nickel or iron powder and tar failed. A 
satisfactory nickel peroxide plate was produced by nickel- 
plating linen fabric carbonised at 1400° C. and extracted 


1000 


with hydrochloric acid. As an anode, such a plate lost 
carbon in oontinually diminishing quantities. It was 
“ formed ” by covering it with dry nickel oxide, binding it 
upon a nickel sheet, and charging it in caustic potash 
solution, using a zino cathode.—O. E. M. 

Distribution of the overhead electrical discharge employed in 
recent agricultural experiments. Jorgensen and Priestley. 
See XVI. 


Water purification by ozone. Pryor. See XIXb. 


Patents. 

Electrolytic apparatus. J. T. Niblett, Denmark Hill, 
Surrey. Eng. Pat. 24,560, Oot. 29,1913. 

The clement comprises a straight vertical casing, which 
may be divided into two or more compartments, each 
containing a pair of eloctrodes. Tho ends of the casing 
are perforated at tho bottom and top, for the admission 
of electrolyte and the escape of air respectively. The 
electrodes may bo sheathed in a porous covering, which 
does not interfere with the electrolytic action, e.g., infusorial 
earth or asbestos.—B. N. 

Cell 7 Electrolytic. -. C. C. Titus, Assignor to Montana 

Metallurgical Co., Holena, Mont. U.S. Pat. 1,111,977, 
Sept. 29, 1914 ; date of appl., Deo. 14, 1910. 

The cell is separated by a diaphragm and a perforated 
cathode into two oompartments, with a gas-tight ohamber 
at the upper end of tho anode compartment, and means 
for maintaining a partial vacuum in it. An overflow pipe, 
extending from tho chamber downwards into tho outer i 
compartment, is sealed by tho liquid therein.—B. N. 


Furnaces ,* Electric resistance -. J. Davies and A. 

Uallenkamp and Co., Ltd., London. Eng. Pat. 10,415, 

April 27, 1914. 

Two opposing walls of refractory material are coupled 
together and maintained in fixed relationship by a number 
of metallic tie rods, and a combustion tube, muffle, or 
similar recoptaole is supported in suitable reoessos in the 
walls. Tho remaining walls are formed by several remov¬ 
able lagging blocks. A heating coil is carried upon the 
combustion tube, and is connected elootrically with some 
of tho rods, with means for short-circuiting the whole or 
a part of the current when a certain temperature is 
attained.—B. N. • 


Condenser; Electrical -. J. W. Aylsworth, East 

Orange, N.J., Assignor to Halogen Products Co., (Ran 
Ridge, N.J. U.S. Pat 1,111,289, Sept. 22, 1914; date 
of appl., Nov. 8 , 1913. 

Electrically-conducting members are separated by 
insulating dielectric members, tho latter consisting of a 
solid halogen produot of a hydrocarbon, such ae naphtha¬ 
lene, mixed with a small percentage of a miscible phenolic 
rosin.—B. N. 


[ Electrical ] Condenser. P. Thomas, Wilkinsburg, Pa* 
Assignor to Westinghouse Electric and Manufacturing 
Co U.S. Pat. 1,112,397, Sept. 29, 1914; date of appl., 
Dec. 4, 1913. 

The condenser has a dielectric comprising a halogen 
derivative of a fatty acid, such as a chlorine-substitution 
product of stearic acid, the chlorine being generated 
electrically.—B. N 


FurnaceInduction electric -. W. S. Moody, Sohoaee- 

tady, Assignor to General Electric Co., New York. 
U.S. Pat, 1,113,134, Oot. 6 , 1914. Date of appl, 
Oct. 18, 1906. 

See Eng. Pat. 26,867 of 1906; this J., 1907,1054.—T. F, H. 
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XEL—FATS; OILS; WAXES. 

Palm kermis; The trade in -. Bull. Imp. Inst., 1914, 

12, 468—464. 

Attention is called to the importance of the trade in palm 
kernels, particularly in Germany whcro 241,961 tons 
valued at £6,233,262 wore imported to Hamburg in 1913 j 
the oil is extracted or expressed and used for the samo 
purposes as coconut oil, vir.., in the manufacture of soaps 
and candles and of various edible fats, while the meal is 
muoh used as cattle food. The possibility of this trade 
being diverted to the United Kingdom is discussed; no 
difficulty should be experienced in finding a market for the 
oil, but the conservative attitude of British farmers might 
rendor the disposal of the residual meal somewhat difficult. 
Manufacturers would probably have to dopond at first 
on its utilisation in compound cakos, although its high 
reputation in Germany should caUBe it to become popular ; 
while the fact that over 400,000 tons of various foeding 
cakes valuod at £2,539,892 were impurtod to the United 
Kingdom in 1913 Bhows that thore is room for expansion. 

—R. G. P. 

Coconuts in Zanzibar. F. ('. McClellan. Bull. Imp. Inst., 
1914, 12, 420—422. 

The planting of coconuts has increased of late years 
and there are probably about 21 million trees on an area of 
45,000 acres. Zanzibar copra is not generally of good 
quality owing to careless preparation, but a small con¬ 
signment of sun-dried copra propane! on Government 
plantations compared favourably with Malabar ooast copra. 
In 1913, 7412 tons of copra were exported from Zanzibar 
and Pomba principally to Marseilles. Conditions are very 
favourable for coconut planting and considerable areas of 
' land await development.—R. G. P. 

Cottonseed products ; Changes in official methods of analysis 

of -• Chemists’ Committee of Interstate Cottonseed 

Crushers’ Absoc. ; Oil, Paint, and Drug Rep., 1914, 33. 

At a mooting on Aug. 10 and 11, the Committee adopted 
the following as official methods of analysis :— Moisture 
Two to 5 grins, arc dried for 3 hours in a covered aluminium 
dish (of spoeial form, obtainable from American Can Co. 
Atlanta, Ga.) in an oven at 100" 0. Oil .—Two to 5 grms.’ 
are extracted for 3 hours, in a Koxhlot extractor with short 
siphon, with petroleum spirit (b. pt. less than 05“ C.). 
Nitrogen 1-7034 grms. are digested and heated with 
about 0-5 grm. of mercury or 0-7 grm. of mercuric oxide, 
10 grms. of sodium or potassium sulphate, and 25 c.c of 
sulphuric acid (so. gr. 1 -84) until the solution is colourless. 
It is then diluted with 300 c.c, of water (fragments of zinc 
added to prevent bumping), and treated with 25 c.c. of 4% 
potassium sulphido anil 60 c.c. of sodium hydroxide solu¬ 
tion (sp. gr. 1-60), the flask connected with a fin condenser, 
and the ammonia distilled into standard sulphuric acid. 
Pal in cottonseed meal: —The official methods of the Amor. 
Assoc. Off. Agric. Chemists must be used. Total fatty 
acids: —8 to 10 grms. of soap stock or 4 to 6 grms. of black 
grease are saponified with alcoholic alkali, the soap solution 
evaporated to expel alcohol, dissolved in 200 to 250 c.c. 
of water, and the fatty acids liberated with dilute hydro¬ 


chloric acid (1:1), cooled, separated, washed on the filter 
with oold water, dried (preferably overnight), and dis¬ 
solved in 126 c.c. of warm petroleum spirit, the solution 
evaporated, and the residue dried at KXr C. until constant 
in weight. A correction is made for oil subsequently 
reoovored from the melted soap stock. Moisture and 
meal in crude cottonseed oil: —10 grms. are heated in a 
basin over a direct flame until the oil begins to smoke, 
and the loss in weight taken as moisture. The residue is 
transferred to a Goooh oruciblo, washed with petroleum 
spirit until free from oil, and the final residue of meal, oto., 
dried until oonstant in weight. Free fatty acids is crude 
cottonseed oil :—About 50 c.c. of neutral sodium chloride 
solution (20° B., sp. gr. 1-1612) are placed in a 4 oz. bottle, 
1 c.o. of phcnolphthalein solution added, and 7-06 grmB. of 
tho oil introduced with a standard pipette (obtainable from 
G. C. Hulbert, Augusta, Ga.), and the mixture shaken and 
titrated with N /4 sodium hydroxide solution. Laboratory 
refining test for prime crude cottonseed oil : —500 grms. are 
brought to 24° to 27° C. in a weighed onamellod basin about 
4£ in. by 4 in., sodium hydroxide solution of the required 
strength (soe table below) added, tho mixture mochanically 
stirred for 5 mins., warmed gradually (in not less than 15 
mins.) to 34° C. on the water-bath, with oontinual stirring, 
until the oil separates from tho Boap-stock. If necessary 
tho tcm|ierature is raised to 52° d The basin is then 
placed in water at 43° 0. for 3 hours, and allowed to cool 
until the soap-stock is hard. The loss in weight due to 
evaporation, is determined, the oil decanted into a 
weighed basin, and oil and soap-stock soparately weighed. 
The quantity of sodium hydroxide used for refining prime 
oil must not exceed 1-097%. The following table gives 
the corresponding quantities of tho different strengths 
of solution which con lie used:— 



Sp. gr. 

NaOH 

% 

Amounts. 

% 

10 

1 0745 

0T>5 

10-8 

33*7 

12 

1 0900 

800 

14 

1 • 1076 

9 42 

110 

10 

1 1240 

10-97 

10-0 

IS 

1-1427 

12-02 

8 7 

^ . 

1 1012 

14 37 

7-6 


Tests with 3 or more solutions of the strengths in this table 
must be made before rejecting a sample ; no claim for 
exccssivo refining loss is to 1* allowed if it can bo proved 
that the colour can be obtained with smaller loss than 
that produced with the maximum permissible amount of 
sodium hydroxide ; and no claim for deficiency in colour is 
established if it can lie proved that the colour can bo 
obtained without exceeding 9% refining Jobs with the 
maximum permissible amount of sodium hydroxide. 
Refining loss .-—This equals (1) weight of crude oil less 
weight of refined oil; (2) weight of soap stock, less weight 
of alkali solution used, plus loss in evaporation. The two 
results should agree within 0-25%. laboratory refining 
test for “off" {acid) crude, cottonseed oil: —The following 
table shows the maximum amount of sodium hydroxide 
that can be usod with oils containing the indicated amounts 
of free fatty acids 


Free 

fatty acids. 
% 

Sodium 

hydroxide. 

grins. 

Kxcetw. 

grins. 

10° B. 

% 

12” B. 
% 

SO 

0-4245 

1-0970 

10-8 

13-7 

8-5 

0-4963 

1-1879 

17-8 

14-6 

4-0 

0-5672 

1-2388 

18-9 

16-5 

4-5 

0-8881 

1-3097 


16-4 

6-0 

0-7090 

1-3806 

— 

17*3 


14° B. 

% 

16 °B. 

% 

18° B. 

% 

20° B. 

% 

22° B. 

% 

24° B 

% 

11-5 

(10-0) 

8-7 




12-4 

10*7 

0-3 

__ 



33 1 

11-3 

9-8 

_ 



13-9 

119 

10-4 

9-1 . 

__ 


14-7 

12-6 

10-9 

9-6 

— 

— 


6-6 

6-0 

8-5 

7-0 

7-6 


0-7799 

0-8508 

0-9217 

0-9928 

1-08.15 


Weight of solution required with plus 0-750% excess NaOH. 


1-5299 

1-8008 

1-8717 

1-7428 

1-8135 


— 

19-1 

16-2 

13-9 

12-1 

10-6 



*— 

20-0 

17-0 

14-6 

12*7 

1M 




—. 

17-8 

15-2 

18-2 

116 


. 

*— 

— 

18-5 

15-0 

13-8 

121 


_ 


_ 

19-2 

16-6 

143 

126 


— 
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Free 


fatty acids. 

% 


Sodium 

hydroxide. 

grms. 


Excess. 

10 ° B . 12 * B . 

14 ' B . 

1 «* B . 

18 ° B . 

20 ° B . 

22 * B . 

24* B. 

grn». 

% % 

% 

% 

% 

% 

% 

% 


Weight of solution required with plus 0-875% excess NaOH. 


1-1344 

20094 

— 

-- 

21-3 

18-2 

15-8 

13-9 

— 

1-2053 

2-0803 


— 

22-1 

10-0 

16 5 

14-5 

—. 

1-2762 

2-1512 

— 

— 

22-8 

19-6 

170 

15-0 

— 

1-4180 

2-2930 

— 

— 

24-3 

20-9 

18-1 

160 

— 


Weight of solution required with plus 1*0% excess NaOH. 


10-5 

1-4889 

2-4889 

_ 

_ 

_ 

22-7 

19-7 

17-3 

156 

no 

1-5598 

2-5598 

— 

— 

— 

23-3 

20-3 

17-8 

16-1 

11-5 

1-6307 

2-6307 

— 

— 

— 

24-0 

20-9 

18-3 

16-5 

120 

1-7016 

2-7016 

—. 

— 

— 

24-6 

21-4 

18-8 

17-0 

12-5 

1-7725 

2-7725 

— 

— 

— 

253 

22-0 

19-3 

17-4 


Weight of solution required with plus 1*125% excess NaOH. 


13-0 

1-8434 

2-9684 



_ 

270 

23-5 

20-6 

18-6 

13-5 

1-9143 

3 0393 



_ 

27-7 

241 

21-1 

19-1 

140 

1-9852 

3-1102 



— 

28-4 

24-7 

21-7 

10*5 

J 4-5 

2-0561 

3-1811 

— 


— 

29-0 

25-2 

22-1 

20-0 

15-0 

2-1270 

3-2520 

— 

_ 

— 

29-7 

25-8 

22-6 

20-4 


If r eight of solution required with plus 1-25% excess NaOH. 


15-5 1 

2-1979 

3-4472 

— 

— ! 


31-4 

27-3 ! 

24-0 1 

21-7 

16-0 | 

2-2688 

3-5188 

— 



32-1 

27-9 

24-5 1 

22-1 

16-5 

2-3399 

3-5899 

— 

— 


32-7 

28-4 

25-0 , 

22-5 

17-0 i 

2-4106 

3-6606 

— 

— 

— 

33-4 

29-0 

25-5 

230 

17-5 

2-4815 

3 7315 

— 

— 

— 

84-0 

29-6 

260 

23-5 


Weight of solution required with plus 1-375% excess NaOH. 


18-0 

2*5524 

3-9274 

— 

— 

— i 

35 8 

31-1 

[ 27-3 

24-7 

18 5 

2-6233 

3-9983 

— ■ 

— 


36 4 

31-7 

I 27-8 

26*1 

19 0 

2-6942 

4 0002 

— 

— 


37 1 

32-3 

i 28-3 

25-0 

19-5 

2 7651 

4-1401 

— 

— 

— 

37-H 

32-8 

28-8 

26-0 

200 

2-8300 

4-2110 




38-4 

33-4 

29-3 

26*5 


10 5 
199 
20-3 
20-7 


22*2 

226 

230 


23-5 

23-9 


Oils containing loss than 3% free fatty acids may be 
refined with any amount of sodium hydroxide solution 
containing up to 1*007 grms. Process :—Free fatty acids 
aro determined by the official method and the oil treated 
as described above with sodium hydroxide solution at 
24° to 27° t\, with the exception that the temperature is 
brought to 00° C. and eventually to 65° (\ Three tests 
must bo made with different strengths of alkali, one of thorn 
with the maximum permissible amount. Blenching refined 
cottonseed oil :—30 grms. of oil are agitated for 5 mins, at 
120° O. with 0% of standard English fuller’s earth, to bo 
obtained from H. Hulme, Phoenix Cotton Co., Memphis, 
Tenn., and filtored, and a reading taken with 5± in. of the 
clear oil at 21° 0. Hull analysis: —6 grm. of tho hulls 
<freed by hand-picking from whole seeds) are extracted for 
3 hours in a Soxhlet apparatus with petroleum spirit 
boiling below 65° C., as described above. Whole seed is 
calculated into oil % by Use of the factor 0-20.—C. A. M. 


Cottonseed oil; Ethyl ester of linolic tetrabromide as a 

product in the. analysis of -. L. S. Palmer and P. A. 

Wright. J. Ind. Eng. (Jhem., 1914, 6, 822—823. 

In attempts to isolate linolic acid as the tetrabromide 
from Cottonseed oil, in which the unsaturated acids were 
■separated by the load soap-ether method of Tortelli and 
Ruggeri (Lowkowitsch, “Oils, Fats and Waxes (1909), 
Vol. I, 447), in Borne cascB large clustering noodles, m. pt. 
*18°—58-5° C., were obtained instead of linolic tetrabromide 
cf m. pt. 113°—115°C. Analysis of the new product 

showed it to be the ethyl ester of linolic tetrabromide, 
and this was confirmed by its pre¬ 
paration from linolic tetrabromide by esterification with 
aloohol and hydrochloric acid gas. The formation of the 
ethyl oster was p)robably due to prolonged contact of the 
lead soapis with ether; with varying periods of oontact, 
mixtures of linolic tetrabromide and its ethyl ester in 
varying proportions were obtained. Tho authors have alBo 
,prepared methyl bromolinolate (white plates, m. pt. 
-50°—56° C.) and the methyl and ethyl esters of oleic 
dibromide, yellow oils very soluble in most solvents. The 
esters of linolio totrabremide are very soluble, whereas 
those of oleio dibromido are very sparingly soluble, in their 
corresponding alcohols saturated with hydrochloric acid, 


but attempts to utilise this difference in properties to* 
separate oleic and linolic acids proved unsuccessful.—A. S. 

Kapok seed from Zanzibar. Bull. Imp. Inst., 1914,12, 347. 
The seeds contained a normal amount of oil, viz.., 21% 
and would be saleable at current markot pirices. The 
p>rincip>al European market is Rotterdam where the seeds 
fetch about £6 10s. per ton —R. G. P. 

Moringa plerygosperma seed from Zanzibar. Bull. Imp, 
Inst., 1914, 12, 348—349. 

The seed contained only 28-0% ofoil, whilo a previous 
Bampde from N. Nigeria containod 35%. Tho floods would 
be saloable if exported in quantity but the market value is 
uncertain owing to the presenoo of traces of alkaloids and 
of much non-albuminoid nitrogonoufl Bubstanoes which 
might render impossible tho use of the oake as o&ttle- 
food.—R. G. P. 

Marine animal oils; Specific reaction of - and of their 

jnroduets of hydrogenation. M. Tortelli and E. Jaffe. 
Annali Chim. Appl., 1914, 2, 80—98. 

One c.c. of tho oil is dissolved in 6 c.c. of chloroform and 
1 c.o. of glacial acetic acid and shaken vigorously with 
40 drops of a 10% solution of bromine in chloroform. In 
the ease of marine animal oils a characteristic reaction is 
obtained within 1 minute, comprising a transient pink 
colour changing to a clear green which persists for more 
than 1 hour. With other oils either no reaction or a 
yellow colour is obtained. The reaction is also given by 
hardened oils obtained by hydrogenation of marine animal 
oils. 5 c.c. of the melted fat are dissolved in 10 c.o. of 
chloroform and 1 c.o. of glacial aoetio acid and shaken 
with 2-5 c.c. of a 10% solution of bromine in chloroform : 
a yellowish pink colour changing quiokly to green is 
produced.—A. S. 

Hydrogenated fats; Industrial production of -. G. 

Verona-Rinati. Annali Chim. Appl, 1914, 2, 99—106. 
An apparatus is described for the hydrogenation of oils, 
using palladium precipitated on small pieces of ooke as 
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catalyst. The catalyst is placed in a movablo support 
kept in motion by a rotating spindle connected by gearing 
with a pulley outside the reaction chamber. The pre¬ 
heated oil is sprayed into the upper part of the chamber 
bv moans of hydrogen under pressure, and a pressure of 
about 2 atmospheres is maintained inside the chamber. 
Three reaction chambers are provided and the oil may bo 
withdrawn after one, two, or three treatments in presenoe 
of the catalyst, according to the degree of hydrogenation 
desired. Tho hydrogen is obtained from water-gas by 
the Frank-Caro-Linde process of refrigeration, and the 
excess coming from the reaction chambers is returned to 
tho refrigerating apparatus for purification. When the 
catalyst loses its activity, it is washed in tho apparatus 
with an inert solvent (petroleum spirit), the last traces of tho 
latter arc expelled by a current of steam, and the palladium 
is again rendered active by treatment with hydrogen at not 
above 1/50° C. Palladium possesses the advantage of being 
active at a considerably lower temperature than nickel 
{r.g, } at 80°—90° C.). According to Karl it Joses its activity 
when deposited on lead, iron, aluminium or zinc, but 
remains active on finely-divided nickel or on magnesium. 

—A. S. 

Fired oils of the Rrilish Pharmacopeia. 1914. J. C. IJmney. ' 
Perfumery and Essent. Oil Rec., 1914, 5, .‘180—*181. j 

In the new Pharmacopoeia limits for acid, saponification I 
and iodine values of the fixed oils are given, as well as j 
8}>eoial tests for common adulterants. The figures are j 
summarised in the following table :— 1 


Silicate# in soap ; New qualitative test for -. H. W- 

Leitch. J. Ind. Eng. Chom., 1914, 6 , 811—M2. 

A solution of the soap is heated with excess of hydro¬ 
chloric acid, the fatty and other insolublo matter filtered 
off, the filtrate neutralised, boiled with alcoholic potash, 
filtered and the filtrate (10 c.c.) poured into a mixture of 
10 c.c. of acetone and 1 c.c. of a solution containing 10 grins, 
of sodium aluminate and 2 grms. of sodium chlorkfo per 
litre : the formation of a precipitate of aluminium silicate 
indicates the preaenco of silicates (water-glass). Dextrin 
or starch also give a precipitate and, if present, should bo 
removed, before boiling with alcoholic potash, by treat¬ 
ment with “ Diastafor ” at 35° (A for £ hour.—A. 

Patents. 

Lari substitute \hydrogenised oil]; Apparatus for making- 

-. J. C. Chisholm. Assignor to The Chisholm 

Process Oil Refining Co., Dallas, Tex. U.8. Pat. 
1,113,151, Oct. 6, 1914 ; date of appl., Oct. 8, 1912. 

Oil and hydrogen are admitted into the opposite ends 
of a rotating perforated drum around which is wound 
spiral layers of wire, “ having its engaging surface of -a 
catalytic agent.” The drum is enclosed in a casing. 

—W. P. 8. 

Fullers' earth [from oil refining ]; Process of treating -. 

C. L. Parsons, Durham, N.H. U.S. Pat. 1,112,650, 
Oct. 6, 1914 ; date of appl., Aug. 29, 1900. 

Spent fullers’ oarth from oil-refining works is treated 
first with a solvent which will dissolve the residual oil 


Oleum. 


i 

Sp. gr.* 

Ref. ind. (40°). J 

Sapon. value, j 

Iodine value. 

Maximum acid 
vn lue 

Amygdalflc. 

1 Arsenis. 



0-91 r»—0-020 

1-4024—1-4640 

188—100 

!W )IK) 

0 



0-916-0-021 

1-4028 -1-4645 

100—100 

83- 101 ! 

0 

Lini . 



0 030—0-940 

1-4725- 1-4748 

187—105 

Not IcHr. than 170 i 

3 




0 91 r*—0 SMS 


188 -107 

180- 103 

70 -87 l 

103—114 

O 

8 

Hesumi . 

0 021- O 024 

0 090- 0 008 

1 4050-1 4675 
1-4505-1-4575 

188—105 

| 35. 37-3 | 


_ . _ _ _ 





Sterols ; Isolation of - from fats by means of digitonin. 

P. Berg and J. Angerhausen. Chom.-Zeit., Aug. 4, 

J914. Pharm. J., 1914, 93, 525. 

Since Windaus (Bor., 1909, 42, 244) showed the possibility 
of isolating sterols from fats by means of digitonin many 
authors have tried to adapt this discovery for practical 
analysis. The method used by the present authors is 
as follows :—TJio melted and filtered fat is shaken for a ■ 
quartor of an hour with a 1 % alcoholic solution of digitonin, | 
the temperature of t he mixture being G0‘—70° 0. Chloro- j 
form is then added, and after some time (care being taken | 
that tho temperature remains 60°—70 l C.), the chloroform- 1 
fat solution is filtered and the filter freed from fat by i 
chloroform. Through tho same filter, the alcohol, con¬ 
taining most of the digitonide, is passed, and the digitonide 
washed with ether and dried. It is then converted into 
sterol acetate by boiling with acetic anhydride. After 
being cooled, tho liquid deposit s crystals of sterol-acetate. 
The crystals arc dissolved in ether, the solution is filtered, 
the othor evaporated, and tho acetate is recrystallisod 
from alcohol. The melting-point of the sterol-acetate is 
used as a means to identify cholesterol and phytosterol. 
The following melting-points were found :— 

Cholesteryl acetate from lard (after one crystallisation) 113 5° ('. 
Cholesteryl acetate from 

tallow ( „ „ „ )-m°C. 

Phytoateryl acetate from 

Oleum Cocois ( „ „ „ )-127°C. 

Phytouteryl acetate from 

cottOB-secd oil ( „ „ „ )- 123°C. 

A similar method is used to free the unsaponifiablc matter 
of a fat from sterols. The fat is dissolved in absolute 
aiooho] and an alcoholic solution of digitonin is then 
added, and after adding a few o.c. of water the digitonide 
is deposited os flocks, which become crystalline oftor some 
time. (See also this J., 1913, 1118.) 


but not the absorbed colouring matters, and then with a 
solvent for the extraction of the colouring matters. 

— W. 1*. S. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

lsoprcne from commercial turpentines. Herly and Graham. 

See XX. 

Patents. 

Woods; Process for extracting from - their soluble. 

contents. J. S. Clojic, Wilkinsburg, Pa., Assignor to 
Empire Chemical Co., Atlanta, Ga. U.S. Pat. 1,112,359, 
Sept. 29, 1914. Date of appl., Oct. 22, 1913. 

CoNiFEROt s woodN are treated under reduced pressure 
with the vapour of trichloroethylene, the vapours aro 
allowed to condense, and the resulting solution is 
fractionated to obtain acetone, methyl alcohol, turpentine, 
pine oil, and rosin.—T. F. B. 

[Rosin] extractor. J. H. Costoua, Moss Point, Miss., 
Assignor to Castona Improved Process Co., Gulfport, 
Miss. U.S. Pat, 1,112,980, Oct. 6, 1914 ; date of appl., 
May 7, 1912. 

The material (wood) to be treated is supported in a 
perforated oage within a closed vertical cylinder. A 
vertioal perforated steam pipe extends from the cover 
to the bottom of the cage, there is a steam coil immediately 
beneath tho oage, and the base of the oylinder is hollow 
1 for the passage of steam. The vapours are led away 
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from the top of the cylinder and rosin collect* on the j 
steam-heated base.—A. T. L. 

I 

Phenolic condensation product and method of forming I 
the same. J. W. Aylsworth, East Orange, N.J., 
Assignor to Condeneite Co. of America, Glen Ridge, N.J. 
U.S. Pat, 1,111,286, Sept. 22, 1914; date of appl., | 
June 2, 1911. 

Thk product comprises an infusible, insoluble, condensation ■! 
product of phenol and formaldehyde, containing a non¬ 
volatile nitronaphthalenc derivative, which dissolves 
in and renders the product plastic at 860° F. (177° C.) j 
The condensation product is free from any halogen acid, 
and is infusible and insoluble in alcohol and water. The | 
naphthalene derivative melts substantially below its ; 
boiling point, and is of such character and proportion. , 
and so united with the product, as to be incapable of ' 
removal from thin masses, or by washing the body in I 
a finely divided form with water.—B. N. 

Indurated articles; Producing -. J. W. Aylsworth. j 

East Orange. N.J., Assignor to Condensite Co. of ] 
America, Glen Ridge, N.J. U.S. Pat. 1,111,280, ; 
Sept. 22, 1914 ; date of appl., July 14, 1911. 

Thr porous structure ( c.g .. wood) is soaked in a solution j 
of a hardening agent (e.g., hexamethylenetetramine) I 
of strength so as to leave approximately the desired 
predetermined amount of the agent within the pores 
on drying. The material is then dried, soaked in a solution i 
of a predetermined quantity of a fusible, soluble, phenol j 
resin at not above 210° F. (99' C.) and then heated to 
cause a reaction between the two substances, thus forming 
an infusible hard insoluble product in the pores of the 
wood.—B. N. 

Cresolic varnish com position. J. W. Aylsworth, East 
Orange, N.J., Assignor 1o Condensite Co. of America, 
Glen Ridge. N.J. U.S. Pat. 1,111,287, Sept. 22, 1914 ; 
date of appl., Juno 12, 1912. 

The compound comprises a fusible eresol formaldehyde 
condensation product, formed from a fusible eresol resin 
and a methylene-containing hardening agent, and having a 
melting point from 140° to 17lf F. (00°—77° C.). It is 
unchangeable into an infusible product at any temperature 
less than that of its decomposition, and is soluble in all 
proportions in turpentine oil, benzene, linseed oil, Chinese 
wood oil, and monochloronaphthalene.—B. N. 

Plastic substances ; Production of -. J. W. Aylsworth, 

East Orange, N.J., Assignor to Condensite Co. of 
America, Glen Ridge, N.J. U.S. Put. 1,111,288, 
Sept. 22, 1914 ; date of appl., Aug. 4, 1913. 

Thk plastic substance, which comprises a water-soluble 
product containing phenol alcohols, is formed by the 
reaction between phenol and a methylene-containing 
substance such as formaldehyde, in the presence of a 
substantial amount- of an alkaline earth hydroxide, such as 
calcium hydroxide. The. solution is neutralised by a 
mineral acid, such as carbonic acid, the calcium carbonate 
filtered off, and the mass dried.—B. N. 


XIV.—INDIA-RUBBER ; GUTTA-PERCHA. 

Para (Ilevea ) rubber from the Gold Coast. Bull. Imp. Inst.., 
1914, 12, 370—371. 

The cultivation of Hcvea has been very successful at 
Government experimental stations, notably at Aburi 
and Tarquah ; European plantations arc already pro¬ 
ducing rubber while natives also arc cultivating the tree. 
Smoked biscuit* from 13 year old troes at Aburi were 
clean and well prepared and would find ready sale at 
current market prices. They gave a washing loss of 
0-8%; the dry washed rubber contained: oaoutchouc, 
94*1; resins, 2’9 ; proteins, 2-7 ; ash, 0-3% ; comparing 
favourably with Eastern plantation Para rubber.—R. G. P. 


Ceara rubber from Papua. Bull. Imp. Inst, 1914, 12, 
373—374. 

One sample of sheet and one of scrap rubber stated to bo 
the first produoed iu Papua were examined. The aheei 
rubber was clean, well prepared and of normal composition. 

It would be readily saloaole at about 2s. Od. per lb. (July, 
1914). The scrap rubber was slightly tacky and probably 
worth about Is. 8<l. per lb.—R. G. P. 

Rubber in Zanzibar. ,T. C. McClellan. Bull. Imp. Inst., 
1914, 12, 422. 

Two trees arc indigenous, Landolpkia Kirlcii and 
Mascarenhasia clastica *. the majority of the small quantity 
of rubber exported (1 ton in 1913) is derived from the 
former. (Vara trees planted in 1907 in the north of 
Pemba were healthy, but labour and transport difficulties 
have prevented further experiments. —R. U. P. 

Rubber wares (other than machinery belting, tyre* for cycles, 
motor cycles, and motor cars, and toys). Board of Trade 
Bulletin No. 81. 

Can be obtained from the Board of Trado, Commoroial 
Intelligence Branch, 73, Basinghall Street, E.C. 

hourcnc from commercial turpentines. Herty and Graham. 
See XX. 

Patents. 

Rubber or rubber comjiounds ; Apparatus for waterproofing 

or applying - to canvas and other fabrics. W. A. 

High am, Cheshunt, and H. Skelton, London. Eng. Pat. 

! 20,471, Sept. 10, 1013. 

; The fabric is paused over two guide rollers, and under 
a gauge, or spreading knife, provided with sido cheeks,* 
which is placed liotween them. Rubber solution in the 
j trough thus formed in front of the gauge is forced by the 
I action of the latter right through the fabric, and a further 
. coating can then be applied by means of the ordinary 
I gauge and roller, using ordinary k “ dough.”—E. W. L. 

| Caoutchouc and the, like ; Manufacture of synthetic -. 

F. E. Matthews and E. H. Strange, London. Eng. Pat. 
j 22,137, Oct. 1, 1913. 

i A mtxttrk of a hydrocarbon containing a conjugated 
double linkage (divinyl, isopreue, etc.) with sodium or 
other alkali metal or alloy thereof is ground during the* 
j polymerisation. The process may be accelerated by heat. 
The grinding is advantageous if impurities bo present 
which would cause a deposit on the metal and so retard 
the reaction. (See Eng. Pat. 24,790 of 1910; this J., 
1911, 1398.)—T. F. B. 

Rubbers ; Process for the improvement of inferior-grade -. 

I). Spence and W. V. Russell, Akron, Ohio, Assignors 
1o The B. F. Goodrich Oo., New York. U.S. Pat. 
1,112,938, Oct. (», 1914. Date of appl., Feb. 12, 1912. 

' See Fr. Pat. 448,974 of 1912 ; this J., 1913, 499.—T. F. B. 


XV.— LEATHER; BONE; HORN; GLUB. 

Tanning materials: Colour reactions of -. H. G. 

! Bennett. J. Amor. Leather Chem. Assoc., 1914, 9,. 
430—442. 

Characteristic colours are obtained when dilute infusions 
i of different tanning materials are mixed with hydrogen 
j peroxide and treated with an alkaline solution of cobalt 
1 nitrate. 0 or 7 c.o. of the infusion containing 0-1% of 
tannin (which need not be filtered) aro treated with an 
equal volume of 10 vol. hydrogen peroxide and then with 3 
or 4 drops of a oobal t solution, prepared by adding a concen¬ 
trated solution of 2-5 grms. of cobalt nitrate to 25 grms. 
of ammonium carbonate in 150 c.c. of water. 
Characteristic colours are also obtained when a little 
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dilute tannin infusion is largely diluted with 400 or 600 o.c. 
of hard water, or a very dilute solution of an alkaline salt, 
and 2 c.c. of a 1% solution of iodine in potassium iodide 
or a crystal of potassium fcrricyanide in a little 10% 
ammonia added. By means of these oolour reactions 
pyrogallol and catechol tannins may bo differentiated and 
tne former group subdivided into two distinot classes. 
The colour reactions obtained with the commoner tanning 
materials are:— 



: 

Cobalt test. 

Iodine teat. 

Ferrl- 
! cyanide 
j teat. 

Pyrogallol tannins (/) 
Valonia, chestnut extract, j 
oakwood extract .... 

purple 

dark blue 

I 

purple 

Pyroqallol tannins (//) ! 

Gallic and gallotannfc ; 
adds, sumach, myro- | 
balans, algarobilla .. j 

ornngo 

purple-red 

orange 

Pyrogallol-cateehol tannin ! 
Mimosa bark . 

bright red 

purple-red 

orange 

Catechol tannins 

Quebracho, gambler ... 

bright red 

no colour 

j orange 


—T. C. 


Guard; a new tanning material. W. Eitnef. Gerber, 1914, 
40, 85—80. 

The newly introduced tanning material, guara, is identical 
with a tanning material introduced 25 years ago and 
again at intervals under the name, Cascabtte. It consists 
ot the ground fruits of a variety of divi native to South 
and Central America, freed from seeds and .woody husks. 
It contains from 44 to 54% of a mixture of pyrogallol* 
and catcchol-tannins and gives a very light-coloured, full 
« leather. Guara is also sold as a solid extract. An 
analysis of this extract gave : tanning matters 41-8, non¬ 
tanning matters 30-9, insoluble matters (chiefly ellagic 
acid) 15-4%. The high percentage of non-tanning matters 
and the low percentage of tannins compared with the 
original material, as well as the presence of ellagic acid 
indicate that considerable decomposition has taken place 
during the manufacture of the extract or else it has been 
manufactured from residues containing seeds and woody 
husks. The extract gives a dark red-brown “ empty ” 
leather very similar to mangrove-tanned leather and is 
considerably inferior to the natural product.—T. 0. 

Tanning and tanning extracts; Review of recent -progress 

in -. G. Baldracco. Annali ('him. Appl., 1914, 2, 

158—171. , 

According to Armand decolorised chestnut extract gives 
a greater relative yield of leather than an extract which 
has been merely clarified. 

A commission appointed by the Italian Association of 
the Leather Industry and Trade recommends the following 
limits for water, ash, and solublo organic matter in 
leatherWater, determined by drying at 105 u C., not 
above 20% ; ash, not above 2% ; solublo organic matter, 
not above 12%, of which saccharine substances must not 
bo responsible for more than 2%. The soluble organic 
matter is determined in Koch’s apparatus, 20 grms. of 
finely-divided leather being left in contact with water for 
12 hours and then extracted for —2 hours so as to 
obtain 1000 c.o. of solution: if the last portion of the 
extract still gives a precipitate with gelatin, the extraction 
miiBt be continued, and the final washings concentrated. 

—A. 8. 

Dextrose in leather ; Determination of -. F. P. Voitch 

and J. 8. Rogers. J. Amer. Leather Chcm. Assoc., 
1914, 9, 421-436. 

To obtain accurate results with the von Schroeder method 
of clarification of leather extracts (using basio lead acetate 
solution), prior to determining dextrose with Fehiing’s 
solution, it is neoeasary to know the amount of soluble 
matten present other than dextrose and magnesium 
sulphate, as too large an excess of basic lead acetate 


solution removes dextrose. The method of clarification 
adopted by the American Leather Chemists Association 
(25 c.c. of saturated normal lead acetate solution to 200 c.o. 
of leathor extract containing the soluble matters from 
3 grms. of leather) gives accurate rosults with leathers in 
which the total soluble matters vary within wide limits, 
no dextrose being removed even if a large excess of normal 
lead acetate solution bo used.—T. C. 

Upholstery leathers ; Method of preparing washable -. 

J. G. Ritter. Gerber, 1914, 40, 68—59 and 71—73. 
Vegetable-tanned hides are partially de-tannised by 
drumming with weak alkaline solutions and thon retanned 
with a mixture of sumach, gambier and myrobalans and 
aluminium sulphate, salt and magnesium Bulphate, together 
with fish oil. They are next treated with a soap solution, 
set out and dried. Tim enamelling is carried out with 
linseed oil boiled with driers, and formulas are givon lor 
reparing the ground coat, various colour coats and the 
nal varnish (bright or matt) coat.—T. C. 

Patent. 

Leather; Method for producing a non-slip, waterproof , 

chrome -. J. L. Allen, Gloucester. Eng. Pat. 

21,998, Sopt. 30, 1913. 

Dry, ehrorae-tanned hidoR are either soaked in, or have 
their “ flesh ” surfacrR brushed with, a solution consisting 
of shoemaker’s wax (resin, tallow and Stockholm or other 
tar), 4, and paraffin wax, 1 lb., in benzine 4 lb. The hides 
are lightly washed over with benzine after this treatment, 
and are then dried in a ourrent of air. (Reference is 
directed to Eng. Pat. 17,228 of 1912; this J., 1913, 38.) 

—E. W. L. 


XVI.-SOILS; FERTILISERS. 

Soil solution and the mineral constituents of the soil. A. D. 

Hall, W. E. Brenchlev, and L. M. Underwood. Phil. 

Trans., 1913, B. 204. ‘ J. Agrie. Sci., 1914, 6, 278—301. 
Solutions were made by extracting the, soils from certain 
of the Rothamsted plots on which wheat and barley had 
been grown for (50 years. Wheat and barley were grown 
in these solutions which were renewed fortnightly. The 
comparative growth in the solutions was closely parallel 
to the growth of the cro| s in the field, and corresponded 
to the composition of the solutions. The phosphoric 
acid- and potash-contents of the solutions corresponded to 
the past manorial treatment and present composition 
of the soils, and were .of the same order as those of the 
natural drainage waters from the corrrajKmding plots. 
Growth in the soil solutions agreed with that in artificial 
culture solutions containing equivalent amounts of phos¬ 
phoric acid and potash. Growth in tho solutions from 
imjjerfcctly manured plots was brought up to the level of 
that in the solutions from completely manured plots by 
making up their deficiencies of phosphoric acid and potash. 
Wheat grew as well as barley in the solutions of tho wheat 
soils, and vice versa. In a similar sot of solutions from 
the same soils the growth of buokwheat, white lupinB and 
sunflowers corresponded with that of wheat and barley. 
Boiling effected no alteration in tho nutritive value of the 
soil solutions. In nutritivo solutions of various degrees of 
dilution the growth of the plants variod directly, but not 
proportionally, with the concentration of the solution, 
though the total plant food present was in excess of the 
requirements of tho plant. When the nutrient solution 
was diffused as a film over sand or soil particles, as in 
nature, there was no retardation of growth due to slowness 
of diffusion of the nutrients to the points in the liquid 
which had been exhausted by contact with the roots. 
Growth in such sand cultures was muoh superior to that 
in water cultures with the same solution, but in the latter 
case growth was similarly increased by the continuous 
passage of air through the liquid. The conclusions drawn 
are:—The composition of the natural soil solution as 
regards phosphoric acid and potash varies significantly 
with the composition of the soil and its past manorial 
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history. Within wide limits the rate of growth of a plant 
varies with the concentration of the nutritive solution, 
irrespective of the total amount of food available. Whon 
other conditions, such as the supply of nitrogen, water and 
air, are equal, the growth of a crop will be determined 
by the concentration of the soil solution in phosphorio acid 
and potash, which in its turn will be determined by the 
amount of these substanoes in the soil, their state of com¬ 
bination, and the fertiliser supplied. On normal cultivated 
soils the growth of crops like wheat and barley, oven when' 
repeated for 60 years in suooesaion, docs not leavo behind 
in the soil specific toxic substanoes which have an injurious 
effect upon the growth of the same or other plants in that 
soil. The net result of these investigations is to restore 
the earlier theory of the direct nutrition of the plant by 
fertilisers (Cp. Dyer, this «T., 1894, 288; Cameron, this ,T., 
1910, 774).—J. k. L. 

Crop : The effect of one -on another. Duke of Bedford 

and S. U. Pickering. J. Agric. Sei., 1914,6,136—151. 
The effects of growing grass over tho roots of fruit and 
other trees has been under investigation at the Woburn 
Experimental Farm sinco 1895. The principal conclusions 
arrived at arc :—Every growing crop results in the forma¬ 
tion of a substance toxic to other plants, and still more 
so to itself. The toxin oxidises and Joses its toxicity 
and then enhances the fertility of the Boil; plants 
previously poisoned outgrow thoso not subjoetod to tho 
toxin unless tho toxic effect haH been sufficient to produce 
permanent stunting. Tho toxic effect varies considerably, 
according to the nature of the soil, the plant affected and 
tho vigour of the plant producing tho toxin. Tho toxin 
is probably formed from tne debris of the roots and does not 
appear to bo excreted. Heating a soil produces a greater 
quantity of toxic matter from organic substances than is 
produced by tho growth of a crop, and in this case also tho 
oxidised toxin increases fertility.—II. G. P. 

Soil; Improved elertrical method of lU-lermiriing mil in -. 

W. Beam and G. A. Freak. ('airo Sciont. J., 1914, 8, 
130—133. 

The most rapid method for the determination of soluble 
salts in soils is that bast'd on the electrical conductivity 
of tho extract. A convenient form of apparatus is a 
circular slide-wire bridge, in which, for use in dry olimates, 
tho wooden circle supporting tho wire should be replaced 
by ebonite. Instead of saturating the soil with water for 
the measurement of tho resistance, tho authors prefer 
to shako with a measured excess of water and determine 
tho resistance of tho liquid ; tho influence of tho texture of 
the soil is thus eliminated. The results are influenced by 
the tcmjH*raturc and by the presence of sodium carbonate 
and organic matter ; errors due to the composition of the 
soluble extract in this respect must be dealt with by the 
use of spocial tables based on actual observations. For 
sodium sulphate the same tables as for chloride may ho 
employed without appreciable error. On the other hand, 
tho presence of calcium salts, particularly calcium sulphite, 
must be allowed for : calcium sulphate is not only harmless 
in itself, but neutralises to a large extent the effects of other 
soluble salts inimical to vegotation. Calcium sulphate 
may be excluded by employing, instead of water, aqueous 
alcohol ( e..<j .. 40% by volume) for the extraction of tho salts 
from the soil. Further, from the difference betwoen deter¬ 
minations made with aqueous and dilute alcoholic extracts 
of the Boil, the amount of calcium sulphate may be approxi¬ 
mately estimated. In carrying out the tests, a quantity 
of soil roughly equivalent to 20 (spins. of dry substance is 
shaken in a stoppered bottle with 100 c.c. of water or 
40% alcohol, preferably for 10—15 mins., and the resistance 
of tne liquid measured without filtration. The results are 
calculated from tables or curves constructed from deter¬ 
minations made on solutions of sodium chloride in water 
and in 40% aloohol and of calcium Bulphate in water. 

—J. F. B. 

[&H&J Scouring lands of Somerset and Warwickshire. 

C. T. Gimingham. J. Agric. Soi., 1914, 6, 328—330. 
Vabious “ teart ” pasture lands in Somerset and Warwick¬ 
shire cause soouring of cattle at certain times of the year 


All these lands are on the Lower Lias. The soil from 
“teart” land does not differ markedly from that of 
adjacent sound land in ohemioal composition or in the 
sue of tho particles, but it possesses a higher soil density, 
is less looso in texture, less dark in oolour and oontains less 
organic matter. Herbage from “ teart ” land appoars less 
mature, Bofter and Iobs fibrous than that from sound land, 
and oontains more water and less fibre. Soouring is 
probably due to the physiological action of one or mozt 
constituents of tho herbage which are not normally present 
but occur under special soil (and weather) conditions which 
appear to be determined by the texture of the soil and 
whioh can be removed when the texture is appropriately 
changed.—J. H. L. 

Soil carbonates ; Determination of -. H. B. Hutohinson 

and K. MaoLennan. J. Agrio. Soi., 1914, 6, 323—327, 
Two round-bottomod bolt-head flasks of Jena glass, holding 
100 and 1000 c.c. respectively, are fitted with doublo- 
bored rubber stoppers and connected by a stout bulbed 
tube. Through the remaining hole of tne stopper of the 
largo flank passes tho stem of a separating funnel, and 
through that of the small flask a separating funnel of 
50—70 c.c. capacity provided with a three-way tap so 
that tho interior of the flask can be oonneotea with a 
pump. Tho material, e.g., 10 grma. of soil, is placed in 
tho small flask. Into the funnels of the small and largo 
flasks are introduced respectively 50 o.o. of 2% hydro¬ 
chloric acid and 50 c.c. of iV/10 sodium hydroxide, and 
then tho apparatus is exhausted by a pump capable of 
giving an internal pressure of 60—100 mm. of mercury. 
Tho alkali is next run into the large flask, leaving a few 
c.c. in the funnel to absorb any traces of carbon dioxide 
which may cecapo through the tap. The acid is run into 
the small flask, which is carefully shaken after the first 
vigorous evolution of carbon dioxide has ceased. Winn 
all the carbon dioxide is evolved (usually after abouff 
20 mins.) air free from carbon dioxide is drawn throng t 
the liquid in the small flask and it is again shaken 
occasionally. About 20—00 mins, after tho admission 
of air, absorption is complete, the largo flask is disconnected 
and the interior of tho funnel rinsed into it with water 
free from carbon dioxide. Tho best method of titrating 
tho liquid is to add excess of barium chlorido to remove 
carbonates from solution, and then to titrate tho free 
alkali alono with phenolphthaloin if N /10 sodium 
hydroxide; has been used for absorption. This, deducted 
from the reading for froo alkali in tho solution in a blank 
experiment, may bo taken alono for calculation, or the 
barium carbonate precipitate may be further titrated 
against acid after tho addition of methyl orango. The 
barium chloride solution should bo adcjpd immediately 
before titration, since on prolonged standing the precipitate 
tends to form larger aggregates with a consequent slowing 
down of the last stage of the titration with methyl orange 
indicator ; where this occurs a slight excess of acid may be 
added and titrated back with Jv/10 sodium hydroxide. 
The method, tested with calcium and sodium oarbonates 
gave accurate results.—J. H. L 

Soils; Relative effect of lime as oxide and carbonate on 

certain -. H. B. Hutchinson and K. MaoLennan. 

J. Agric. Sci., 1914, 0, 302—322. 

Caustic lime effects a partial sterilisation of the soil 
and a chemical decomposition of some of the orgnnio 
matter present (see Hutchinson, this J., 1911, 471 ; 1913, 
761 ; Russell and Hutchinson, this J., 1913, 501). Five 
different soils wore analysed, treated with various amounts 
of lime and calcium carbonate up to 1%, and examined 
monthly for the auanfcities of ammonia and nitrate 
and the number of bacteria present, and pot experiments 
wore carried out with barley and mustard. The amount 
of oaustic lime necessary to induoe specific changes in the 
flora and fauna of the soils was found to depend largely 
on the character of the soils. Light sandy Mill brook 
soil (from the Woburn Exptl. Fruit Farm) poor in organic 
matter and carbonate, reacted sharply with 0*2—0*3%; 
Rothamsted clay soil, poor in organic matter but rich in 
carbonate, reacted with 0*3—0*4%; Woburn soil (Exptl 
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dilute tannin infusion is largely diluted with 400 or 600 o.c. 
of hard water, or a very dilute solution of an alkaline salt, 
and 2 c.c. of a 1% solution of iodine in potassium iodide 
or a crystal of potassium fcrricyanide in a little 10% 
ammonia added. By means of these oolour reactions 
pyrogallol and catechol tannins may bo differentiated and 
tne former group subdivided into two distinot classes. 
The colour reactions obtained with the commoner tanning 
materials are:— 



: 

Cobalt test. 

Iodine teat. 

Ferrl- 
! cyanide 
j teat. 

Pyrogallol tannins (/) 
Valonia, chestnut extract, j 
oakwood extract .... 

purple 

dark blue 

I 

purple 

Pyroqallol tannins (//) ! 

Gallic and gallotannfc ; 
adds, sumach, myro- | 
balans, algarobilla .. j 

ornngo 

purple-red 

orange 

Pyrogallol-cateehol tannin ! 
Mimosa bark . 

bright red 

purple-red 

orange 

Catechol tannins 

Quebracho, gambler ... 

bright red 

no colour 

j orange 


—T. C. 


Guard; a new tanning material. W. Eitnef. Gerber, 1914, 
40, 85—80. 

The newly introduced tanning material, guara, is identical 
with a tanning material introduced 25 years ago and 
again at intervals under the name, Cascabtte. It consists 
ot the ground fruits of a variety of divi native to South 
and Central America, freed from seeds and .woody husks. 
It contains from 44 to 54% of a mixture of pyrogallol* 
and catcchol-tannins and gives a very light-coloured, full 
« leather. Guara is also sold as a solid extract. An 
analysis of this extract gave : tanning matters 41-8, non¬ 
tanning matters 30-9, insoluble matters (chiefly ellagic 
acid) 15-4%. The high percentage of non-tanning matters 
and the low percentage of tannins compared with the 
original material, as well as the presence of ellagic acid 
indicate that considerable decomposition has taken place 
during the manufacture of the extract or else it has been 
manufactured from residues containing seeds and woody 
husks. The extract gives a dark red-brown “ empty ” 
leather very similar to mangrove-tanned leather and is 
considerably inferior to the natural product.—T. 0. 

Tanning and tanning extracts; Review of recent -progress 

in -. G. Baldracco. Annali ('him. Appl., 1914, 2, 

158—171. , 

According to Armand decolorised chestnut extract gives 
a greater relative yield of leather than an extract which 
has been merely clarified. 

A commission appointed by the Italian Association of 
the Leather Industry and Trade recommends the following 
limits for water, ash, and solublo organic matter in 
leatherWater, determined by drying at 105 u C., not 
above 20% ; ash, not above 2% ; solublo organic matter, 
not above 12%, of which saccharine substances must not 
bo responsible for more than 2%. The soluble organic 
matter is determined in Koch’s apparatus, 20 grms. of 
finely-divided leather being left in contact with water for 
12 hours and then extracted for —2 hours so as to 
obtain 1000 c.o. of solution: if the last portion of the 
extract still gives a precipitate with gelatin, the extraction 
miiBt be continued, and the final washings concentrated. 

—A. 8. 

Dextrose in leather ; Determination of -. F. P. Voitch 

and J. 8. Rogers. J. Amer. Leather Chcm. Assoc., 
1914, 9, 421-436. 

To obtain accurate results with the von Schroeder method 
of clarification of leather extracts (using basio lead acetate 
solution), prior to determining dextrose with Fehiing’s 
solution, it is neoeasary to know the amount of soluble 
matten present other than dextrose and magnesium 
sulphate, as too large an excess of basic lead acetate 


solution removes dextrose. The method of clarification 
adopted by the American Leather Chemists Association 
(25 c.c. of saturated normal lead acetate solution to 200 c.o. 
of leathor extract containing the soluble matters from 
3 grms. of leather) gives accurate rosults with leathers in 
which the total soluble matters vary within wide limits, 
no dextrose being removed even if a large excess of normal 
lead acetate solution bo used.—T. C. 

Upholstery leathers ; Method of preparing washable -. 

J. G. Ritter. Gerber, 1914, 40, 68—59 and 71—73. 
Vegetable-tanned hides are partially de-tannised by 
drumming with weak alkaline solutions and thon retanned 
with a mixture of sumach, gambier and myrobalans and 
aluminium sulphate, salt and magnesium Bulphate, together 
with fish oil. They are next treated with a soap solution, 
set out and dried. Tim enamelling is carried out with 
linseed oil boiled with driers, and formulas are givon lor 
reparing the ground coat, various colour coats and the 
nal varnish (bright or matt) coat.—T. C. 

Patent. 

Leather; Method for producing a non-slip, waterproof , 

chrome -. J. L. Allen, Gloucester. Eng. Pat. 

21,998, Sopt. 30, 1913. 

Dry, ehrorae-tanned hidoR are either soaked in, or have 
their “ flesh ” surfacrR brushed with, a solution consisting 
of shoemaker’s wax (resin, tallow and Stockholm or other 
tar), 4, and paraffin wax, 1 lb., in benzine 4 lb. The hides 
are lightly washed over with benzine after this treatment, 
and are then dried in a ourrent of air. (Reference is 
directed to Eng. Pat. 17,228 of 1912; this J., 1913, 38.) 

—E. W. L. 


XVI.-SOILS; FERTILISERS. 

Soil solution and the mineral constituents of the soil. A. D. 

Hall, W. E. Brenchlev, and L. M. Underwood. Phil. 

Trans., 1913, B. 204. ‘ J. Agrie. Sci., 1914, 6, 278—301. 
Solutions were made by extracting the, soils from certain 
of the Rothamsted plots on which wheat and barley had 
been grown for (50 years. Wheat and barley were grown 
in these solutions which were renewed fortnightly. The 
comparative growth in the solutions was closely parallel 
to the growth of the cro| s in the field, and corresponded 
to the composition of the solutions. The phosphoric 
acid- and potash-contents of the solutions corresponded to 
the past manorial treatment and present composition 
of the soils, and were .of the same order as those of the 
natural drainage waters from the corrrajKmding plots. 
Growth in the soil solutions agreed with that in artificial 
culture solutions containing equivalent amounts of phos¬ 
phoric acid and potash. Growth in tho solutions from 
imjjerfcctly manured plots was brought up to the level of 
that in the solutions from completely manured plots by 
making up their deficiencies of phosphoric acid and potash. 
Wheat grew as well as barley in the solutions of tho wheat 
soils, and vice versa. In a similar sot of solutions from 
the same soils the growth of buokwheat, white lupinB and 
sunflowers corresponded with that of wheat and barley. 
Boiling effected no alteration in tho nutritive value of the 
soil solutions. In nutritivo solutions of various degrees of 
dilution the growth of the plants variod directly, but not 
proportionally, with the concentration of the solution, 
though the total plant food present was in excess of the 
requirements of tho plant. When the nutrient solution 
was diffused as a film over sand or soil particles, as in 
nature, there was no retardation of growth due to slowness 
of diffusion of the nutrients to the points in the liquid 
which had been exhausted by contact with the roots. 
Growth in such sand cultures was muoh superior to that 
in water cultures with the same solution, but in the latter 
case growth was similarly increased by the continuous 
passage of air through the liquid. The conclusions drawn 
are:—The composition of the natural soil solution as 
regards phosphoric acid and potash varies significantly 
with the composition of the soil and its past manorial 
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potassium, sodium, or magneadfm.— 8Ulphate ° f 

.Etfr ft,-r /»» 
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and base below w ( P 'h d, 880 clat y>K ‘"to its acid 

temperature, leferabi; f h lng gradua ". v tu a high 

atmospheric pressure Tim r. T hteaence of steam at 
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powder-P. Sodn hydrated and falls to a dry 
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XVII. SUGARS; STARCHES; GUMS. 
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J.. 1!)12 4 , 5 !°'. /tnc *1° Ct ' urt 1 h°P 0 and CJiadwin, this 
tIoll,thiaJ,l! ll 3«2IM la ’ 912 ’ 452 5 Colli “ and 

/n\^:dtat„ V 7au^r^- , T^ 0, “ recently 
be poaaiblo to establish the l' P,, T am ’ *t should now 
country, since Gernmnv and A hidustry in this 

75% of our sugar in l" 2 ^?i A “' 3 "* t T thor supplied 
yield Der Mmi.il. rho 8ul1 ,s well suited and the 
centres and frequentlyVeatw ’'VhTf li at Continental 
the cultivation ofTo^“fo, J he i and 18 Zurich,id by 
.Yield better results after it A MnshT n tat,on cro 9 K 
the English farming land which baa p ° rtini1 ot 

from various causes mtl mtsMi i ont of cultivation 
An important feature of thi*h ,r°- a b f I ml under beet. 

of hy-^oducts, vl the nulo «nl‘ th ° m,mber 

leaves are an excellent cattle tho 
» good fertilise, In the UniSd Stl .l ftturati ° n ,imo 
boot has trebled in ten veanT th • u®* tbo area under 
doubled and the price Mr lon^lf ^ a ? !re has ' K,arl J' 
40%. The roots are f be8U has risen by noarly 

agreeing with tho faSory^to^ant*a* 0t tho farmcr 

a given number of yearn—J. h l tain aorea S e for 

[Sugar] Cane crushing; Notes on _ ,1 ■ 

Provinces, India fii'teUK ?? —T’ •* tht Vmted 
and L. Shanlter. Bull 4 * / ^- Hussain, S. C. Banerjee, 
Pnsa, 1914 42 > 1—12 ' A « n0 - Research Inst., 

& ZL° a ‘ Patabgarh and 8halc ja- 
behaviour of Mne on cL!p 8ea80n8 & regard to the 
Per hour and extraction^ 2 “ ant ' ty ° f cane °™ 8 hed 
taneously in five 3 m!l«r i hi °?” e WttS crusk ed simul- 
rollers, iSghtly ^y h^ook-driven mill, with 8 -inch 

examined beL u!Ll TO^“ * <JaCh variet y of cane 

smdAshy Kaurftu£ ^ popalar i n the eastern districts, 
Munt ""- “ imported variety, the aventg^ 
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fi%J’iae ia E»l.*S£«s .fd ». «a_. 

d4% and 6-4%,oonsenuentlv !» and with morose 
Per 100 of sugarin 73 ' 8 »nd 87-2 

for a great number of varieties ^cane.-hTnE W^ 4 *” 

Sulphur ovens; Cse of leathers and coolers oM 

cane sugar manufacture 1 anA uJZ^- - ['» 

sulphuric acid evident Jr ,/ I“ c,m niBflf, on 0 /J the 

1914, 16, 485 . ’ 3 > '08 — 110 ; Intern. Sugar J., 

Of sulphuric^"amd^that “ n "”. l ' 88ar >'. sinoe the few mgrms. 
combine with the organicsaltshiIh® 80 ”* 1 *" t he oven 8“cs 

Whioh have no mvertim. ' t ln th ('jmw) to form sulphstca, 
however, nnstTl'lT" Up ° n Coolers, 

sulphur, which might otherwise dc.!Iwr a** 1 "™"' of 
To prevent trouble due to i . th< ' K aa exit pipes, 

tho cooler should be made of lead^rT ° f 8ul | ,hurio aoi,: '. 
worked alternately oneb..!..,, • ' or , *“ coolers may be 

cleaned. To deterge the Llr WW,C t , he ° th « » being 
gases a known volume is passed ih™' 0 f°! d contl ‘ nt of the 
^aoh containing loo c c of waBh J)ottles ' 

wator and 10 5..: of ^iolTrl b»,lod cold distilled 
which liquid sulphur dioxi.^ls^ bvdrot ' lllHr 'c acid, in 
passing say 10 litres of the gas the^ont 8 ^ 8ol , ubIc ', After 
are transferred to separated,™ t ° tlle bottles 

, <letermined by prSrio wer the !". ,lpl,uri8 
j customary manner. P Tbo amount „fT'i"! ° b OTuJ .‘* in th( ’ 

( ‘bexilrrildu^d’fro ® ( ttat f° ,,! \ ida ‘' ilor " °f "sulphur 

I -s). p.o. 

Solidified molasses; Manufacture n r r,, , 

manufacture ). H. C Prinsc, t'~~T t ar a,c <^ol 
1914, 53, No. 11, 173-174 gS ‘ Ul Pla «tcr, 

titles i n’ ^la v a^ * and H ex ported V c l> °" 8iderable quan- 

manufacturo. The molisses i^,’ . r 11 ,' 81 , I / ld , 1 ? f °r spirit 
and after separation of suspended V 11 ** 1 u’ th dlro °t stoam, 
vacuum pan in the ordinarfwav d r par ‘. tlB8 '. “ buil cd in a 
tinned until a small sample , concentration being con- 
when dropped into coldTate? aE„‘? b ^ ttle as * la88 
must be maintained to avoid’over fc ?d Um i°™ vacuum , 

• mil, and boiling should be as Hhnrt” * Vf d dBco niposi. 

y b “d hr ;;;;, h rr- j ,s Tf s "- b £Sa 

which’eontoincre'i't^nay "roiulSy *bo^trarMported* 

—J. F. O. ' 


arabinose. A. J Daish T \ ? *"„ se8 — xylose and 
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“i'Lfcffr' .<aaa- <-L 

arabinose under the conditio^ ” d(1 tc rr P‘uing xylose and 
Brown Morris and Mm"r > 
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9«' C. in vacuo ^ « 
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Starches; Diverst nature of -. C. Tanrot. Comptes 

rend., 1914, 159, 530—532. (See also this J., 1914, 
607.) 

Starches from 16 different plants were heated with water 
from 35° to 100° C. and the quantities of amylose dissolved 
at various temperatures were compared colorimotrioally by 
means of iodine, after the liquids had been allowod to 
stand overnight to allow suspended matters to subside. 
Wide differences were observed in the quantities of 
amylose dissolved from different starches at the same 
temperature, and in the relative quantities dissolved at 
different temperatures. The solubility curves were neither 
regular nor similar to one another in form. There may bo 
in each starch a mixture of homologous amylosos of 
different solubilities, or one principle in different stages of 
condensation.—J. H. L. 

Equilibrium in the system : lead acetate, lead oxide, water . 
Jackson. See VII. 

Use of sweet jowar {sorghum sp.) as a source of commercial 
sugar or as fodder. Annott. See XIXa. 

Patent. 

Maple-sugar evaporator. R. H. and H. K. Ober, Fort 
Jackson, N.Y. U.S. Pat. 1,112,380, Sept. 29,1914 ; date 
of appl., June 28, 1912. 

The evaporating pan is divided into a number of longi¬ 
tudinal parallel compartments ; the outer oom]>artmont8 
communicate with the intermediate compartments at one 
end whilst the intermediate compartments communicato 
with each other at tho opposite end. Longitudinal 
heating flues are fitted in the intermediate compartments. 
Tho syrup is supplied to a heating pan at ono end, and 
then fiows through tho compartments of the evaporat or, tho 
rate of flow being controlled by a valve operated by a 
' float fitted on tho supply pipe.—W. P. S. 


XVIII.—FERMENTATION INDUSTRIES. 

Enzymes of Aspergillus oryzm and the application of its 

amyloclastic enzyme to the fermentation industry. J. 

Takamine. J. Ind. Eng. Chern., 1914, 6, 824—828. 
Bv using fungus acclimatised to an antiseptic (U.S. Pat. 
1,054,626 ; this J., 1913, 444), it has beoomo possible to 
prepare Taka-koji in a rotating drum and honco at a con¬ 
siderably lower cost than by tho older process (this J., 
1898, 118). A large iron cylinder which can be rotated 
at the rate of pneo per minute, has an inlet and outlet on 
opposite sides for air, drawn through by moans of a 
suction fan, and is fittod with an independent central 
iron pipe provided with radial branchos through which 
water or steam can be sprayed. The drum is charged 
with wheat bran, the necessary quantity of water and 
steam introduced, and tho drum set in rotation. When 
the bran is thoroughly steamed, it is cooled to 45° C. by 
moist air, and an aqueous solution of an antisoptic and a 
suspension of spores of tho fungus are successively intro- 
duood in the form of spray. After about 12 hours, the 
temperature begins to^nso, and the drum is set in motion 
and a slow ourrent of air drawn through. The temperature 
must not fall below 30° C., and from the 18th to the 24th hour, 
when the temper&turo tends to rise rapidly, the air ourrent 
is increased so that it does not rise above 38°—40° C. The 
process is complete in 48 hours. The Taka-koji made in this 
way forma an efficient substitute for malt in alooholio 
fermentation (see Ortved, this J., 1913, 708). The pro¬ 
perties of Taka-diastase, separated from the Taka-koji, 
are also described. It possesses the great advantage over 
malt diastase as a medicinal agent of retaining its activity 
almost unchanged for several years.— A. S. 

Beer yeast for industrial and therapeutic purposes. E. 

Camnfanti. Annali Chim. AppL, 1914, 2, 121—128. 

Ik determining the activity of yeast by a fermentation 
test, considerably higher results are obtained if the oarbon 


dioxide be removed continuously by a current of air daring 
the tost. Freshly prepared dried yeast shows a consider¬ 
ably lower fermenting power than fresh yeast in the first 
12 hours of the test, Dut its activity subsequently in¬ 
creases. When dried yeast is kept, its fermenting power 
diminishes and may almost completely disappear. A 
number *bf commeioial preparations of dried yeast for 
pharmaceutical use were examined. In all cases hardly 
any fermentation occurred in the first 12 hours, and the 
fermenting power was very low even after 24 hours.—A. S. 

Yeasts; Supposed assimilation of sugars by - in the 

absence of fermentation. W. A. Davis. Chem. World, 
1914, 3, 271—273. 

Kahlbaum’s “ pure ” maltose contains not only traces, 
of nitrogenous matter (see Kluyver, this J., 1913, 803) but 
also fi—15% of dextrin and small quantities of dextrose, 
and all commercial preparations of pure maltose examined 
by the author have contained impurities. This fact explains 
many of the anomalous results obtained by Lindner V‘n7rwt- 
garmethode ” (soe this J., 1910, 1221; 1911, 301, 1465), 
such as tho assimilation of maltose by nmltase-free 
yeasts which are incapable of fermenting it, and tho greator 
assimilability of maltose as compared with dextrose and 
sucrose. Experiments with pure cultures of the maltaso- 
free yeasts, S. Mnrrianns , S. Exiguus and S. anomalus , 
showed that when incubated with solutions containing 
highly purified maltose and dextroso or sucrose, these 
yeasts ferment every trace of the latter sugars, whereas 
tho maltose CHn l>e quantitatively recovered even after 
3—0 weeks (cp. Davis and Daish, this J., 1913, 1024). 
The “ Kleingdrmethode ” is a very imperfect moans of 
investigating yeasts and many of the conclusions to which 
it has given rise, where not already disproved, arc highly 
improbable. Day duck’s nutrient solution (asparagin anil 
salts) is not a suitable medium for all yeasts since some 
do not assimilate asparagin readily ; yeast water is a much, 
better source of nitrogen.—J. H. L. 

Manufacture of solidified molasses. Prinscn-GeerJigs. 

See. XVII. 

Critical temperatures of solution, arid haemolytic properties of 
alcohols. Vandovolde. See XX. 

Patent. 

Yeast; Process for eliminating bitterness from -. P. A. 

Dooherty, Burton-on-Trent. Eng. Pat. 10,774, May 1, 
1914. 

Washed yeast is treated with a weak alkaline solution,. 
e.g., a solution containing about 7*5 ox. of ammonium 
carbonate per cwt., then washed with water and allowed 
to remain for 12 hours in contact with blocks of wood char¬ 
coal.—W. P. S. 


XIXa—FOODS. 

Milk ; The cryoscopic method for the detection of added 

water in -. J. S. Maclaurin. Forty-Seventh Annual 

Report of the Dominion Laboratory, New Zealand* 
1914, 76—80. 

Examination of 270 authenticated samples of milk, com¬ 
prising morning and evening milks, milks from individual 
cows and the mixed milk of herds, showed that the freezing 
point of pure fresh milk does not rise above —0-545® C. or 
fall below —0-565° C.; the average freezing point may 
be taken as — 0-550° C. The addition of water raises the 
freezing point to some intermediate point between—0-550° 
C. and 0° C., the rise being proportional to the amount of 
water added. —W. P. 8. 

Milk; Detection of added water in -. J. W. Leather. 

Analyst, 1914, 89, 432. 

THi freezing point of the*milk*Irom 25 individual cows, 
varied from -0-529° to —0*577° C., whilst for the mixed- 
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milka it ranged from —0*537° to —0*555° 0. In the owe of Changes in official methods of analysis of cottonseed products, 
a milk freezing at —0*555° C. t the addition of 5% and 10% See XII. 

of water raised this point to —0*519° C. and 0 490° C. 


respectively.-—W. P. S. 

Flour; On the presence of sulphates in - . R. A. Cripps 

and A. 6. Wright. Analyst, 1914, 89, 429. 

The quantity of sulphuric acid found in the ash of flours 
is very small (usually below 0*02% of the weight of the ash) 
owing to tho fact that acid phosphates, the chief consti¬ 
tuents of tho ash of flour, decompose sulphates on ignition 
and cause tho loss of the sulphurio aoid. Larger quantities 
of sulphurio aoid are found when tho determination is made 
directly on tho flour. One hundred grins, of flour arc 
shaken for 1 hour with 1000 c.o. of 1% acetic acid, and 
allowed to stand for about 12 hours; 500 c.o. of tho solution 
are then decanted, boiled after tho addition of a small 
quantity of hydrochloric acid, nearly neutralised, tho 
proteins precipitated with Almcn's tannin reagent, tho 
precipitate removed by filtration, and the sulphurio acid 
determined in tho filtrate by precipitation with barium 
chloride. In this way, from 0-0009 to 0-0084% SO. 
was found in various flours; a whole-meal flour yielded 
0-0103%.—W. P. S. 


Determination of carbohydrates. III. Cupric-reducing 
power of xylose and arabinose. Daish. See XVII. 

PATKNT8. 

Flour and flour stock ; Treatment of - and appliances - 

therefor. B. I. 1-evin, Manchester. Eng. Pats. 20,027, 
Sept. 12, and 22,300, Oct. 4, 1913. 

The material is fed uniformly on to a rotating roller, 
travelling bolt, or tho like, whioh is maintained in a moist 
condition, and tho product is removed by a soraper. 
Moisture may lie supplied by means of a wick and the 
material may be removed from the roller by a rotary brush 
which also ensures intimate contact between the roller 
and the material.—P. Sodn. 

Cream; Method or process of homogenizing . H. N. 
Brawncr, jun., Washington, 1).C. U.S. Pat. 1,112,594, 
Oct. 0, 1914 ; date of appl., Aug. 28, 1912. 

(’ream is heated, submitted twice to a process for rendering 
it homogeneous, and then cooled.—W. P. S. 


[Sorghum Sp.]; Use of sweet joivar - as a source of 

commercial sugar or as fwider and the variation in compo¬ 
sition of the crop during growth. H. K. Annott. Bull. 
No. 4, Agric. Research Inst-., Pusa. (Seo also Bryan, 
thisJ., 1912,096). 

Saccharine sorghum was grown on experimental plots 
at Ly all pur and Gurdaspur in the Punjab. As a source of 
sugar the plant is not worth growing in India, for tho high 
proportion of dextrose in the juioe (op. Bryan, for. cit.) 
prevents tho production of good crystalline gur, and the 
yield of sugar would bo only about 1 /3 of that from ordinary 
sugar cane crops. Tho plant appears valuable as a source of 
fodder. It grows fairly quickly (within three months), and 
from one of the experimental plots 13 tons of total green 
matter wore obtained jw acre. It should bo cut when 
the seed is at the thin milk stage (soe loc. cit.) t the total 
weight of the plant and the nutritive value being then at 
their maximum and the total sugar almost at its maximum. 

-0. H. L. 

Hydrocyanic acid in feeding-stuffs ; Determination of -, 

and its occurrence, in mi/let and Guinea corn. J. R. 
Furlong. Analyst, 1914, 39, 430—432. 

One hundred grms. of tho ground material are extracted 
with 90% alcohol for 3 hours in a Soxhlct apparatus, and 
tho extract, after expelling the alcohol, is distilled with 
150 c.o. of 10% sulphuric acid, tho distillate being collected 
in 5 c.c. of 10% potassium hydroxide solution. At the 
end of 1 hour, tho receiver is changed, water is added to 
the distillation flask, and the distillation continued. 
These operations are related until evolution of hydro¬ 
cyanic acid ceases. The distillate is concentrated to 
15 c.o., boiled for 10 mins., after the addition of 1 c.c. 
of a 20% solution of ferrous sulphate containing also 1% 
of ferric ohloride, cooled, acidified with hydrochloric acid, 
and 10 c.c. of glycerol added. After standing for about 
18 hours, the mixture is transferred to a graduated cylinder, 
diluted to 50 c.o. with water, and the blue ooforotion 
compared in tubes of 1 in. diam. with standards prepared 
from known quantities of hydrocyanic acid. When the 
amount of hydrocyanio acid present is not leas than 0*001 
gnn. the standards may be made up dirootly, but with 
smaller quantities it is necessary to dilute to 150 c.o. and 
then oonoentrote as in the preparation of the solution 
from the plant material. From determinations of hydro- 
cyanic aoid in millet and Guinea corn plants of various ages, 
it was found that all the young plants oontained a oyano* 
genetic gluooside, whilst the lull grown plants were free 
from this substance. In the oase of Guinea oom, the yield 
of hydrocyanio acid reached a maximum (0*01%) in the 
12 in. plants, and decreased as growth proceeded. With 
millet, the maximum amount of hydroeyanio aoid (0*045%) 
was found in the 24-in. plants.—W. P. 8. 


Food preparations or extracts ; Manufacture of -. E. 

Krause, Steglitz, Germany. U.S. Bat. 1,113,021, Oct. 
6, 1914. Date of appl.,.fan. 24, 1914. 

See Eng. Pat. 541 of 1914; this J., 1914, 937.—T. F. B. 

Apparatus for making lard substitute [hydrogenised oil]. 
U.S. Bat, 1,113,151. See XII. 


XIXb -WATER PURIFICATION ; 
SANITATION. 

Water ; Action of protozoa in the purification of stored -. 

B. T. Muller. Arch. Hyg., 1912, 75, 321—352; Wasser 
u. Gas, 1914, 4, 208. 

During the storage of water, the number of “ foreign ” 
bacteria present decreases, whilst tho ordinary water 
bacteria are not affoctod. This is due to tho aotivity of tho 
protozoa. The disappearance of tho bacteria is accom¬ 
panied by a decided increase in the protozoa and infusoria, 
and this increase is proportional to the decrease of tho 
bacteria. When the development of the protozoa is 
inhibited by tho addition of potassium cyanide and saponin, 
tho bacteria arc no longer destroyed.—W. P. 8. 

Water purification by ozone—with report of the Ann Arbor 
plant. R. W. Pryer. J. Ind. Eng. Chem., 1914, 8, 
797—800. 

A brief description of the installation at Ann Arbor, 
Mioh., U.S.A. The ozonisers are very similar to the 
Siemens-De Frise type, but an outer aluminium pole is 
usod, mica tubes instead of glass and no water jacket for 
cooling. The filtered water is treated in wells 8—9 ft. 
deep, the ozonised air (containing on the average, 0*5 grm. 
of ozone per cb. metro) being forced upwards under a 
pressure oi 5—8 lb., tho ratio of ozonised air to water being 
about 1: 2*2. During two yeare’ working at no time was 
any considerable reduction of the number of bacteria 
observed; usually the ozonised water oontained more 
bacteria than before the treatment, and it vu proved that 
Hoc. coli was able to withstand the action of toe ozonised 
air under the conditions described.—A. 8. 

Water; The calcium hypochlorite treatment of -. Klut, 

Mitt. K. Landesanst. f. Wasserhyg., 1913,17, 94—116 { 
Warner u. Gas, 1914,4,420-421. 

Whin water has been treated with a quantity of oaldtun 
hypochlorite equivalent to 0*67 mgrm, of available 
chlorine per litre, it has a distinct smell end taste of 
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’Chlorine; the latter ean be detected chemically, but 
may be removed by addition of an equivalent quantity 
•of sodium thiosulphate. In the water so treated, the 
•ammonia is oxidised to nitrio aoid, the chlorine is increased 
by I mgrm. per litre, and tho oxygen absorption from 
permanganate is diminished. The treated water does 
not have any appreciable action on metal pipos, pumps, etc. 
Since commercial calcium hypochlorite varies somewhat 
in composition, especially as to its content in available 
chlorine, attention is directed to the use of liquid chlorine 
stored under pressure, for the purification of water 
supplies.—W. P. S. 

Microbe* suspended in tenter; Removal and separation of 

- by means of a current of air. A: Trillat and M 

Fouassicr. Comptes rend., 1914, 158, 518—520. 

Microbes can be removed from water by means of a 
current of air to a greater or lesser degree according to their 
origin and age. Thus whilst It. prodigiosus was readilv 
removed, It. svbtili* under similar conditions was not 
carried along by the air, and between these extremes 
R. coli and the typhoid bacillus were partially removed. 
Experiments showed the possibility of u separation of 
R. protligiosiu and II. mbtitis suspended m the same 
medium, the former alone being removed, fu experiments 
with IS. proteus a four months old culture was more readily 
carried over than a young 18 hour rult are. The dimansions 
of the microbes and their capability for being moistened 
are the determining factors in their removal from the 
aqueous suspension.—(1. F. 11. 

Water bacteria ; 7 he dream/toning /tower of - and a 

new method for the examination of water. W. Nisit. Arch. 
Hyg-. 1U11, 74, 2117—288 ; Wasser ti. Gas, 1!)I4, 4, 2U8. 


Deposit* in catd.-iron.and similar water matin. 0. Cssagrandi 
and R. Binaghi. Wasser u. Gas., 1914, 4, 438, 

The water supply of Cagliari, Sardinia, is conducted 
through iron pipes having a total length of about 18 km.: 
these pipes beoome choked periodically with a deposit. 

• A similar deposit is formed in the aqueduct of Sinnai. 

' file froshly formed deposit was found to be free from 
organisms, whilst the older deposits contained Claudotrix 
j acracea ; the same growth took place both in iron and 
j steel pipes. Tho formation of the deposit is affected 
by three factors, namely, tho presence of carbon and 
silicon in the iron, the structure of the iron, and tho 
character of tho water; the chief factor, however, is the 
presence of dissolved oxygen in the water,—W. P. S. 

ir«/rr,- Preparation of distiUed -. Basladeau. 

Muncheiier med. Wocli., 1913, 1601; Wasser u. Gas. 

, 1914, 4, 341—342. 

Attention- is directed to tho importance of using pure 
distilled water in the preparation of solutions for sub¬ 
cutaneous injections. Ordinary distilled water frequently 
i contains traces of heavy metals, iron, zinc, and alkali's 
derived cither from the condenser or from the storage 
i vessels, and the presence of these impurities has been 
noticed to have a distinct biological and physiological 
effect. For the preparation of pure water a platinum 
or silica condenser is preferable, but satisfactory results 
maj also be obtained by tile use of a condenser of .Jena 
glass. I ho water must lie protected from atmospheric 
I impurities.—W. 1*. K. 


Sewage treatment. It. Hering. .). Franklin Inst,, 1014, 
178, 417—433. 


Thk quantity of ammonia formed when water is incubated 
in a suitable medium affords some evidence of the puntv 
of tho sample. The decomposition is not always pro¬ 
portional to the number of bacteria present, since ordinary 
water bacteria, It. coli. and pathogenic organisms generally 
yield only small quantities of ammonia. When, however, 
tho water contains soil bacteria due to contamina¬ 
tion by surface drainage, large quantities of ammonia 
are produoed. The samples of water need not be packed 
iu ico during transit uh tile decomposing power of tho 
bactoria is not affected by storage.—W. T. S. 

Water ; Rapid method for the bacteriological e rami nation 
(i f and ils use in the control of wetter supplies and 
filters. I’. T. Muller. Arch. Hyg., 1912, 75, 189— 223 ■ 
Wasser u. Gas, 1914, 4, 180. 

Ferric hydroxychloridc is added to the water, the mixture 
is centrifuged, and the. bacteria are counted, under tho 
microscope, in a definite quantity of the sediment. The 
method yields results which agree with those obtained 
by the usual plate-culture methods.—W. P. S. 


Treatment is dependent upon the physical condition of 
tho sewage and whether there is much organic matter 
in solution. In modern methods of treatment, use is 
made of t hose anaerobic bacteria which decompose the 
sewage without offence. One form of tank For this purpose 
w the Hampton tank as modified by Imhoff of Emsoher. 
Jhe tank consists of two sido portions through which 
the sewage flows, at a reduced rate, and the solids settle 
out and pass through slots into a contra! chamber, which 
has no direct water outlet, and in which fat or light matter 
rises up a shuft ami is skimmed off. The sludge 
accumulates at the bottom of the central chamber, and 
when the sulphur bacteria in it have died off it has no 
odour. This process of loss of odour takes 3—5 months, 
after which tho sludge is removed automatically. It 
drains readily in a week, when it is in a lit condition for 
removal.—J. H, .1. 


Action of metals on water. Jorissen. See X. 


Patent. 


Nitric acid in water ; Preparation of the hydro-strychnine 

reagent used for the calorimetric determination of -, 

Denigf*. Bull. Hoc. Pharm., Bordeaux, 1914 Ann 
Chim. Analyt., 1914, 19, 221—222. (See this J.. 1911,' 
827.) ’ 

In preparing the reagent the zinc used should be chemically 
pure, or if impure, it should bo amalgamated, as follows': 
50 grins, of zinc foil are covered with 50 c.c. of water and 
20 0 . 0 . of pure hydrochloric aoid (sp. gr, 1-18), shaken, 
and 10 c.c. of a saturated solution of mercuric chloride’ 
added; the mixture is shaken for 2 mins., the liquid 
poured off and the foil washed by decantation, dried with 
filter paper and then in the air. The reagent should only 
bo prepared when required. The end point of the reaotion 
is only definite after immersion in a boiling wator bath for 
clew minutes. The test is oarried out by diluting 5 e.c. 

wator to be examinod, ten or more times if noccsssry, 
JUMhig 0-3 6c. of the reagent and mixing; then adding 
2-5 o.o. of pure sulphuric aoid and heating in a boiling 
water bath for 5 mins. The red colour produoed, if 
nitrate is present, is compared with that riven by a solution 
■of potassium nitrate of known strength.—J. H. J. 


Air; Process of regenerating [ exhaled ]- H R 

Corveth, Niagara Falls, N.Y., Assignor to The Roessier 
and Hasslacher Chem. Co., New York. U.8 Pat 
J.Ill,055, Sept. 22, 1914; dale of apph, Aug. 15,1911. 
The air is passed, in a closed circuit, over a series of masses 
of a regenerating agent, e..g„ an alkali peroxide, mixture 
of alkali peroxides, or mixture of alkali and alkaline-earth 
peroxides, and a hydrating agent, arranged alternately. 

—F. Sod.n. 
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Morphine in poppy capsules; Formation and yield of -. 

G. Mossier. Pharm. Post, 1914 [53]; Pharm. Zeit., 
1914, 59, 600; Pharm. J., 1914, 93, 525. 

To improve the output of opium, and to elucidate the 
conditions of the formation of morphine in poppy-oepeuie 


latex, the following teat* were made: An equal number, 

250, poppy capsule*, were treated aa follows:—{1) After 
cutting off from the item, dried in the air. (2) Heated 
for huf an hour in aloohol vapour, under preeaure, at 
8tf_83° c. ( 3 ) Crushed, while fresh, in a mortar, and 
air-dried. (4) Scratched, the exuded latex taken up on 
cotton-wool; the capsules were then out off and air-dned 
together with the juioe-soaked wool. (5) The same, 
except that the wool containing the latex and the oapsules 
wore sterilised with aloohol. (6) Capsules allowed to 
ripen in the ordinary manner. The amount of morphine 
and allied alkaloids in the material thus prepared was then 
determined, and, for comparison, calculated into the yield 
from the material dried at 100° C. In the oaso of the latox 
absorbed on wool, the average yield of extractive was 
found from a given number of capsules, and its alkaloidal 
value referred to the same source. The whole air-dned 
capsules gave O'1369% of morphino, and 0*0606% of 
allied alkaloids; the whole sterilised oapsules, 0-1301% 
of morphine, and 0-041% of other alkaloids; the crushed 
oapsules, 0-0386 and 0-01443%; the soratohed air-dned 
oapsules, 0-12442 and 0-1129; the opium on the wool 
from the above, 0-1877 and 0-1620; the oapsulos and 
opium on tho wool together, 0-3121 and 0-2091; the 
soratohed oapsules sterilised, 0*1147 and 0*0429; tho 
opium on wool sterilised, 0*163 and 0*1293 ; tho abovo 
capsules and opium on wool sterilised together, 0*2677 
and 0*15826; the ripe oapsules, 0*05327 and 0*01737%, 
respectively. It is evident that sterilisation with aloohol 
vapour causes no increase in the amount of morphine. 
After the exudation of the latex following scarification of 
tho capsules, a notable quantity of morphine remains. 
The low yield of alkaloids obtained from tho crushed 
capsules is noteworthy. From the point of view of the 
morphine output, it is evident that tho capsules, as well 
as tne opium derived from them, are valuable, and should 
be worked up. 

Nicotine from waste tobacco plants ; Improved yield of — 

E. Chuard and R. Mellot. Schweiz. Apoth. Zeit., 
1914, 52, 424, and Pharm. J., 1914, Oot. 24, 561. 

At present, in Switzerland, when waste tobacco plantB 
ore utilisod for the manufacture of nicotine, this is done as 
soon as the crop of choice leaves has been harvested for 
tobacco manufacture. Investigation shows this to bo 
a mistake. If the stripped stems with buds and shoots are 
left in the ground, and tho soil is dressed with sodium 
nitrate, a second growth will take place. This will ensure a 
much larger yield of nicotine, amounting in the authors’ 
experiments to an inorease of 77%, It was found that 
when the plants were pulled up at once, the average yield 
of nicotine per plant was 0*725 grm. When they were 
allowed to grow again, the yieldTose to 1*284 grm. per plant. 
The sodium nitrate used aa manure does not act directly 
in increasing the nicotine content, but indirectly in 
stimulating growth during whioh the base is elaborated. Of 
the separate parts of tne plants examined, the shoots 
and roots oontain considerably more alkaloid than the 
stems. Considerable loss of nicotine ocours on drying the 
material 

DynUdinum verum. H. Kiliani. Arch. Pharm., 1914, 
262, 26-32. 

Cbudi DigitfUinum verum can be purified by dissolving 
l pt. in 3 pta. of oold methyl alcohol and adding 6 pta. of 
water. Alter two days the white granules are filtered off, 
washed with 10% methyl aloohol, and dried in vacuo and 
the operation repeated till tests show that not more than 
1% of the dry powder is dissolved by shaking with 
ohloroform for an nour, and that the m. pt. is 212°—*214 C. 
The mother liquors are conoentrated at 36 —40 C., 
any granules whioh separate are removed, and the liquid 
finally evaporated to dryness »» vacuo. The residue is 
dissolved in 4 pta. ol 95% aloohol and 6 pta. of ether 
gradually added to preoipitata the by-products. The 
dear liquid is conoentrated to a syrup and mixed with 
4 pta. of 10% methyl aloohol. For hydrolysis, l pt. of 


condenser la a vigorously boiling water bath for an hoar. 
After standing for 15—24 hm. the omtds of dlgitaligenin 
are filtered off and washed first with 30% aloohol and then 
with water till all aoid Is removed. The alcoholic washings 
and the first water washing are extracted with chloroform 
whioh is dried by means of sodium sulphate, and evaporated. 
The residue is dissolved in 50% aloohol and sown with a 
orystal of digitaligenin. The product is dissolved in 
boiling 85% aloohol, the solution decolorised with animal 
charcoal, and the solid precipitated by tho addition of 
water, whon pure white needles are obtained, m. pt. 
212°—213° C. The liquors loft after extracting with 
chloroform are freed from aoid by means of silver carbonate, 
evaporated to dryness in vacua, and the syrup dissolved 
in 1 pt. of methyl alcohol. The solution is mixed with 
1 pt. of absolute other, and sown with a orystal of dextrose 

—F. Suds. 


DuMissa 'venm is added to 10 pt*. of a mixture of 
K# 0.0. of watar, 100 o.o. of #5% doohol and 20 o.o. of 
codoefctnted hydrochloric aoid, and boated under a reflux 


Hydroxymethylanthraquinones in rhubarb, senna and 

cascara / Determination of the free and combined -. 

Dacia. Bull. Acad. mod. Beige, 1913, 350. Ann. 
Chim. Analyt., 1914, 19, 177—179. 

From 2 to 5 grms. of tho powdered drug are treated in a 
flask, with 200 o.o. of chloroform, the whole weighed, 
and heated under a reflux condenser, for 15 mine. The 
ohloroform solution of the free hydroxymethylanthra¬ 
quinones is filtered off and the residue washed with 
chloroform. The insoluble residue is washed off the filter 
back into the flask and mado up to tho original weight with 
ohloroform. Aftor adding about 50 o.o. of 25% sulphuric 
acid the whole is weighed and heated on a water bath under 
a reflux condenser for 24 hrs., tho powder being kept below 
the surface of the liquid. When cool the weight is again 
made up with ohloroform which is drawn off and 150 o.o. 
filtered, and shaken with 50 c.o. of 10% sodium bisulphite 
solution. The chloroform solution is then filtered througlf 
kiesolguhr, washed with 100 o.o. of 1% hydroohlorio 
aoid, and 100 c.c. filtered into a tared flask, evaporated to 
small bulk and the residue, representing the oombined 
hydroxymethylanthraquinones of the drug, dried at 
60°—70° C. Tho chloroform solution of the free 
hydroxymethylanthraquinones is shaken out successively 
with quantities of 50 o.o. of 5% sodium hydroxide solution 
till it becomes colourless or slightly yellow. The united 
alkalino extracts are shaken out onoe with ohloroform, 
diluted with an equal volume of water, filtered, acidified 
with hydroohlorio acid, and shaken out three times with 
25 c.o. of chloroform. The chloroform solution is filtered 
through kieselguhr into a taxed flask and evaporated to 
dryness. Rhubarb contains 0*10 to 0*28% of free, and 
3° 18 to 5*53% of oombined hydroxymethylanthraquinones. 
Senna oontains 1*98 to 2*12% and caacarA 1*32 to 1*44% 
of oombined hydroxymethylanthraquinones.—F. Shdn. 

Essential oil industry in Seychelles. Kept. Collector 
Customs Seychelles for 1913. Bull. Imp. Inst., 1914, 
12,464-466. 

This industry is increasing, and new distillation machinery 
has been installed. The oils exported are ohiefly those 
from oinnamon and olove leaves and lemon grass. In 
1912, 506 galls., value 7700 rupees (1 R. = Is. 44.). end 
in 1913, 924 galls., value 16,482 rupees, of essential oil* 
were exported to Franoe, Germany, and the United 
Kingdom.—R. G. P. 

Essential oils of the new British Pharmacopoeia. J. C. Umney* 
Perfumery and Essenfc. Oil Rec., 1914, 5, 376—379. 
The suggestions made by C. A. Hill and J. C. Umney ae 
to the essential oils of the British Pharmacopoeia have 
been nearly all adopted (see this J., 1910, 295). Oleum 
pimentos and oleum pint (pumilionis) have been omitted, 
the latter being replaced by oleum abietis (oleum pint 
Sibiricae , “oil of pine”). Ajowan, lemongrass and 
wintergreen mis have been included. Comments on the 
monographs are given and the principal standards* 
including the tp. gr., optical rotation, and refractive index 
at 25° C., are summarised in the following table. 
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Oleum. 

Sp. gr. 

Opt. rot. 

Rof. Ind. (25°). 

Other standards. 

Abletifl. 

0-900—0 920 ! 

—32° to —42* 1 

about 1-474 

Esters as bomyl acetate 30—40%. 


0-910—0-930 

+ 1° to + 2° 1 

— 

Thymol at least 40%. 


0-910—0-915 

+ 70° to +80° 

1-483—1-488 

Solubility 1 In 3 of 90% alcohol. 

An U1. 

0-975—0-990 

(- ft) 

— 2° to +1° 

1-552—1-558 

80 per cent, distils between 225* and 285°. 
Congealing about 15-5°. Liquefying not 
below 17°. 

Anthemidis . 

0 905-0-915 

— 1° to + 3° 

1-445 

Solubility 1 in less than 1 of 90%aloohol. 

Cadinum . 

about 0-990 

— 

— 

Test for absence of pine tar. 


0-919—0-930 


1-460—1-467 

Cineol 45% (phosphoric add prooess). 

Not lees than 50% distils above 200°. 

Caruf . 

0-910—0-920 

+ 75° to +82° 

1-485—1-497 


1-047—1 065 

— 

1-528—1-540 

Bugenoi 85% (soda process) 

Clnnamio aldehyde 55—65%. 


1-000—1-030 

—0 B -5to —1“ 

i 1-505—1-580 


0-896—0-910 

— 7° to —35° 

1-494—1-500 

Distils between 250* and 275*. 


0-870—0-885 

-f 8° to +14° 

1-463—1-467 

Solubility 1 In 3 of 70% alcohol. 

00% distils between 250* and 280*. 


0-910—0-030 

—25° to —40° 

1-480—1-500 

Eucalypti. 

0-910—0-980 

—10“ to +10° 

— 

Cineol 55% (phosphoric acid prooess). 
Solubility 1 in 5 of 70% alcohol. 

Gaultheri® . 

M80—1-187 , 

0° to — 1° (25°) 

1-537—1-539 

Esters as methyl salicylate 99%. Solu¬ 
bility 1 in 0 of 70% alcohol at 26*. 


0-880—0-905 

— 3° to + .3° 

— 

AldehydcB 70% minimum. 

Juniper . 

0-802—0-890 
(Increasing with age) 

— 3° to —15° 

1-472—1-488 

Solublo in 4 vols. of equal volumes 90% 
and absolute alcohol, becoming less 
soluble with age. 

Lavandula . 

0-883—0-900 

— 3° to —10” 


Esters 7—11 % for English oil and not leas 
than 30% for foreign oil. Solubility 1 
in 4 vols. 70% alcohol. 


0-857—0-860 

•1 58° to +64° 

1-473—1-470 

Oitral not leas than 4%. 

Total menthol not less than 50%. Esters 
as menthyl acetate not loss than 5%. 
Solublo in 4 vols. 70%, alcohol. 
Solubility 1 in 3 vols. 90% alcohol. 

Menthae plperlt® . 

0-900—0-920 

—20° to —35° 



0-925—0 940 

—30° to —50° 

— 

Myristlc®. 

0-870—0-925 , 

+ 13° to +30° ( 

1 

1 

1-474—1-484 

Solubility 1 in 3 vols. 90% alcohol. Not 
more than 5% residue when evaporated 
on a waterbath. 


*0-854—0-862 

— 2° to — 4° ; 

1-150—1-405 

Melting point at 20° to 23”. 

Bosmarini. 

0-895—0-920 

— 2° to +15° 1 

i 

1-403—1 473 

Total alcohols as borneol not less than 
10%. Esters as bornyl acetate not less 
than 1-8%. Solubility 1 In 5 to 10 vols. 
of equal parts 90% and 70% alcohol. 

■Santall. 

0-973—0-985 

—13° to —21° ; 

1-498—1-308 

Total alcohols as santalol not less than 
90%. Solubility 1 in O vols. 70% 
alcohol at 20° C. 

Sinapis volatile . 

1-014—1-025 



DistilH between 148° and 156°. Allyl 
iso-thiocyanate not less than 02 grms. 
in 100 c.c. 

Terebintliin® rertlfleatum 

0 800-0-870 

— 

1-405—1-480 

Distils almost entirely between 150° and 




280°, leaving no appreciable rosidue. 


■Oils of the Coniferae. II. The, leaf and twig, and hark 
ails of white fir. A. W. Sohorgor. J. Ind. Eng. Chom. 
1914, 0, 809—810. (Soo also this J., 1914, 983.) 

The white fir [Abies concolor (Gord.) Parry] grows on the 
mountain slopes from southern Oregon to Lower California 
and from Nevada, Utah and southern Colorado through 
Arizona and New Mexico. The oil from the leavos and 
twigs is usually greenish yollow in oolour, with a green 
fluoresoenoe, but two samples were lemon-yellow with no 
fluorescence. Six Bamples (yield 0-029—0-272, mean 
0-128%) had the following characters : sp. gr. at 15° C., 
0-8720—0-8777 ; n'„“=l-4781—1-4790 ; 20-11° 

to —27-94'’; acid value, 1-01—1-81; ester value, 12-52— 
27-34 ; ester value after acetylation, 47-84—56-51 ; esters 
(as horny] acetate), 4-38—9-57 (moan 0-63)%; free 
alcohols,7-65—10-57 (9-39)%; total alcohols, 13-39—15-56 
414-59)%. Tho oil yielded the following fractions : 101°— 
165°, 15-5; 165°—170°, 42 ; 170°—180°, 18-5 ; 180°— 
196°, 3; 195°—240°, 13; and 240°—310° C. (“green 
-oil ”), 3%; and contained : furfural, traoe ; Z-u-pinene, 
12; Z-oamphene, 8,- !-p-pinone, 42; Z-phollandrono, 15 ; 
and free bornool, 9-5%. Two Bamplos of the bark oil 
(yield 0-07 and 0-12% respectively) had tho following 
■characters : sp. gr. at 15° C„ 0-8767,0-8702 ; n\(=1-4833, 
1-4809; n“°=—20-96°, —20-15°; acid value, 1-22, 0-87 ; 
■ester value, 6-88, fl-43; ester value after acetylation, 23-34, 
.20-45; esters (as bomyl aoetate), 2-41, 2-25% ; free aloo- 
hols, 4-58, 3-90%; total alcohols, 8-48, 5-67%. The oil 
yielded tho following fractions: 162-5°—170°, 65; 170°— 
180°, 14 ; 180°—192°, 8 ; 192°—250°, 4 ; 250°—300° C. 
<“ green oil ”) 5%; and contained .- furfural, traoe; 
•Z-u-pinene, 0; Z-8-pinene, 60 ; dipentene, 12 — 13 ; and 
free horned 4-8%. The “green oil ” appears to be 
similar to tint obtained from the leaf oil of Douglas fir 
.(sec this J., 1914,41).—A. S. 


Oil of black sage. G. 15. Burke and C. C. Scalione. J. Ind. 

Eng. Chem., 1914, 6, 804—806. 

The oil was obtained by the Bteam-distillatiou of loaves 
and twigs collected in February: yield 0-9%. It had 
tho sp, gr. 0-8979 at 15° C., S]«oific optical rotation, 24-4 ; 
refractive index, 1-4729 ; aoid value, 2-2; estor value, 
1-6 ; was insolublo in 70% alcohol and remained clear on 
cooling to —20° C. It -was separated into it* components 
by fraotional distillation and was found to consist of : 
pineno 8, oinool 30, dipentene, torpinene, oto. 25, thujone 8, 
camphor 25 and resinous material 6%. A sample of oil 
from matorial oolleotod about 2 months later in the season, 
contained 22-5% of cineol and 40% of camphor according 
to an analysis of tho U.8. Bureau of Plant Industry (see 
Eabak, this J., 1912, 602).—A. S. 


Oil of Artemesia arborescent, L. T. Jona, Annali Chira. 
Appl., 1914, 2, 63—68. 


About 200 kilos, of the dried tops of the plants collected 
shortly before flowering, yielded on distillation 1-14 kilos, 
of a deep blue oil of sp. gr. 0-9458 at 16° C., whioh was 
soluble in all proportions in 90% and in 10 vols. of 80% 
alcohol, and remained clear at —15° C. The oil contained 
neither sulphur nor nitrogen compounds. It had the 
saponification valne, 29-3; ester value, 19-5, ester value 
after acetylation, 50-0 ; and distilled ohiefly between 185° 
and 310° C. at atmospherio pressure and between 90° and 
210° C. at 33 mm. It contained a mixture of high- 
boiling hydrocarbons; formic, aoetic,isovaleric, pelargonio, 
palmitic, and steario acids, partly free and partly as esters; 
about 13% of fi-thujone, and 13-94% of aloohols, C, 0 H lt O 
(thujol ana probably a small quantity of borneol), of whioh 
8-58% weie rn the free state and 5-30% a* esters,—A. 6. 
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Laniana Camara; An ail from the flowers and leaves of -. 

D. D. Kang*. Arch. Pharm., 1014, 262,1—2. 

The eiotio Laniana Camara which is very abundant in 
southern India and is known as “ Ghaneri,” originally came 
from Central America. The oil obtained from either the 
dry or fresh flowers or the leaves had a strong persistent 
but pleasant odour of sage, the yield being 0-02% from 
the ary flowers and 0-2% from the leaves. The characters 
of the oil from the dried flowers were: Bp. gr. 0-916 at 
20°/16°C., refractive index 1*4987 at 28°—26*76° C., 
an —+23*9°, saponification value 10, acetyl value 43*6. 
The oil from the leaves had the sp. gr. 0-92114 at 24° /24° C., 
n" u 7 = 1*48933, an —+ 1*96°, and was obtained by the 
steam distillation of an alooholic extract. (See also this 
J., 1909, 908.)—F. Shdn. 


Perfumery industry; Applications of cold in the -. 

C. de Chessin Cherohewsky. Z. angew. Chem., 1914, 
27, III., 42. 

Artificial cold is employed in the purification of per¬ 
fumes by ohilling (gla}agc), cold storago of plants and 
flowers, in the tnfleurage process to keep the fat at the 
proper consistence, and for the oondensers in tho author’s 
prooess of distilling flowers with a volatile solvent instead 
of with steam. In the manufacture of synthetio perfumes 
artificial cold is used in tho extraction of certain consti¬ 
tuents of essential oils ( e.g . cineol from eucalyptus oil, 
safrol from camphor oil), to inhibit exothermic reactions 
in synthetio processes, for condensation of alcoholic 
distillates (heliotropin), in distillation in vacuo (methyl 
anthranilate), and in prooeBses where ozone is used 
(production of vanillin by treatment of eugonol solution 
with ozone).-—C. A. M. 


Perfumery and essences ; Cuban trade in -. Perfumery 

and Essent. Oil Rec., 1914, 6, 374. 

In 1912 the total Cuban imports under this heading 
amounted to 681,329 kilos, valued at approximately 
£120,000, and last year the imports totalled 683,179 kilos, 
worth approximately £126,000. France supplies about 
three-quarters of these goods, and Great Britain about 
one-fifth.—F. Shdn. 


Cloves; Cultivation of - in Zanzibar. F. C. McClellan. 

Bull. Imp. Inst., 1914, 12, 416—420. 

Details of methods of cultivation, fungoid and other 
pests, etc., are given. Clove cultivation forms the most 
important industry of Zanzibar and of the island of 
Pemba. The crop varies considerably from year to year, 
a good crop being obtained once every three to five years. 
In 1912—13 the total yield was 135,386 frasilas(l frasila*= 
36 lb.), of which 104,368 came from Pemba ; in 1913—14 
the total was 726,621 frasilas, 591,222 from Pemba. 
Annual market requirements are about 400,000 frasilas. 
Pemba has more than 2/3 of its total area under cloves, 
or about 35,000 to 49,000 aore«. Large trees may yield 
60 to 70 lb. of dry cloves, although tne average yield is 
only about 3£ to 4 lb. per tree per annum. The cloves 
are pioked by hand ana dried in the sun; hot-air and 
other driers nave been tried but have been abandoned. 

—R. G. P. 


Thymol; Sources of -. J. C. Umney. Perfumery and 

Essent. Oil Rec., 1914, 6, 372—373. (See also this J., 
1913, 378.) 

The only speoies of origanum yielding thymol exclusively 
is Origanum hirtum, whilst oil from O. Maru yields 
oarvaorol only. The oil obtained in the South of Franoe 
from Thymus vulgaris contains both carvacroj and thymol. 
Frenoh thyme grown in Germany yields an oil containing 
oarvaorol only, but Gorman thyme and possibly Spanish 
thyme give thymol only. Essential oils from the following 

S lants are possible sources of thymol: American horsemint, 
fonarda punctata; dittany, Cunila mariana j Mosla 
Japonica (indigenous to Japan), and Satureja thymbra (a 
Spanish spiee).—F. Shdn. 


Cloves from Zanzibar. Bull. Imp. Inst., 1914,12,337—340. 
The following samples were examined. (A) Cloves from 
trees 8 to 9 years old ; (B) Stems from (A); (C) Cloves 
pioked just before buds turned pink, about 8 to 10 days 
before ready; trees about 46 years old; (D) Stems from 
(C ); (E) Cloves picked whon buds were pink, ready for 
picking ; trees about 60 years old; (F) Cloves pioked 
when in full flower; trees about 60 years old; (G), 

“Mothor of olovos” (clove fruits) from trees about 00 
years old. 



Value per lb. 

Oil 

Eugonol in (41 


In London 

% 

% 

A .... 

Gd. 

17-8 

80 


If 

6-9 

— 

0 

19-2 

88 

1) 

If 

6-8 

89 


18-8 

84 

F 

5d. 

17*4 

88 

G 

2*d. 

6-6 

90 


The oil from (C) was the best, having an odour very 
similar to that of standard commercial dove oil. Next 
in order were (E), (A) and (F); the odour of oils from (B), 
(D) and (G) was decidedly inferior. All the samples of 
doves, etc. wero of good quality and readily saleable in 
London.—R. G. P. 


Isoprene from commercial turpentines. C. H. Herty and 
J. O. Graham. J. Ind. Eng. Chem., 1914, 6, 803—804. 
The apparatus used was similar to the “ isoprene lamp ** 
of HarrieB and Gottlob (this J., 1911, 1074), exoept that 
tho platinum wire was wound on a triangular pipe-stem 
to prevent short-circuiting between the coils : Each expert- # 
ment was continued until condensation ceased in the 
reoeiver for tho orude isoprene. The orude isoprene was 
fractionated, and the portion distilling at 36°-—37° 0. 
taken as pure isoprene. From commercial spirits of 
turpentine m 0 hours a yield of 5*6% (by vol.) of isoprene 
was obtained. The pineno fraction of turpentine distilling 
at 166°—160° C. gave in 8 hours, 8% of isoprene, whilst 
the higher-boiling fractions (from 169° C. upwards), 
containing dipentene, gave, in 2 hours, only 0*60% f 
henoe the isoprene from spirits of turpentine must be derived 
from pineno rather than from dipentene as stated by Harries 
and Gottlob ( loc . cit.). The volatile oil obtained from 
the oleoreain of Pinus serotina, by distilling under reduced 
pressure (1 mm.) and which is rich in limonene (see this J., 
1908, 589), gave in 9 hours, a yield of 12% of isoprene. 
Pine oil obtained from resinous pine weod by steam 
distillation (see Teeplo, this J., 1908, 346), gave in 6 hour* 
a yield of 4% of isoprene. No isoprene oould be obtained 
from refined spruce pine turpentine obtained as a by¬ 
product in the manufacture of wood pulp from sprues 
pine, and consisting ohiefly of cymene.—A. S. 


QlycocoU; Metallic compounds of -. A. Bernard!. 

Gaz. ohim. ital., 1914,44, II., 257—200. 


Mercury glyoooollate, (NH,.CH|.CO f ),Hg (see Ley and 
Kissel, Ber., 1899, 82, 1367), when dissolved in water and 
treated with the calculated quantity of lime water, is 
converted into a mixture of the mercury and calcium 
compounds of glyoocoll: 

(NH,.CH,.CO t ),Hg-f Ca(OH)|«*« 


The mercury compound melts with decomposition st 
165° C., is almost insoluble in cold and slightly soluble in 
hot water, soluble in hot sodium carbonate solution and 
in cold hydrochloric aeid and in ammonia. It is decom¬ 
posed by potassium hydroxide with separation of yellow 
oxide of mercury. The calcium compound is a whits 
crystalline substance, slightly soluble in oold and mors 
soluble in hot water; ft is precipitated from aqueous 
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solution in an amorphous form by aloohoL In presence 
of water it is decomposed by carbon dioxide with formation 
of calcium carbonate and glyoocoll. By the interaction 
of powdered mercnric sulphate and an aqueous solution 
of glyoocoll, a double salt, (NH ) .CH 1 .C0,) 1 Hg,Hg80 i ,3H,0, 
is obtained in white crystals, insoluble in the ordinary 
solvents. It decomposes at 102° C.—A. S. 

Alanine and glycocoll; New reaction* for -. Cholle. 

Bull, Soc. pharm. Bordeaux, March, 1913. Anr. Chim. 

Analyt., 1914, 19, 67—08. 

About 2 —10 mgrms. of the substance are dissolved in 
4 drops of water, 1 c.c. of glacial acetic aoid and 0 6 c.c. of 
6% sodium nitrite solution are added and the nitrous 
vapours boiled off. The liquid is boiled with 60—100 
mgrms. of hydrazine sulphate and while still hot treated 
with 2 c.c. of concentrated sulphuric acid. After cooling 
2 c.c. more of sulphuric acid are added. Separate portions 
tested with one drop of a 5% alcoholic solution of tho 
reagent give the following oolorations when alanine is 
present: guaiacol, rod; codeine, lemon-yellow; ji-eresol, 
orange. With glyoocoll, guaiacol gives a reddish violet, 
codeine a violet, and ji-cresol a green coloration, but the 
tints produoed with the last two reagents arc somewhat 
transitory.—F. Shdk. 


Phenylalanine; Detection o] -. Chellc. Bull. Soc. 

pharm. Bordeaux, Maroh, 1913. Ann. Chim. Analyt., 
1914, 19, 109. 

Fohmaldehyde added to a solution of phenylalanine in 
concentrated sulphurio acid gives an orange coloration, 
rapidly turning brown. An alcoholic solution of paralde¬ 
hyde added to a similar solution causes a lomou-yollow 
coloration to develop in a few minutes, followed by a 
green fluorescence in about an hour. One mgrm. of 
phenylalanine oan be dotoctod in this way.—F. Sana. 


Mtthykychrpcntenone ; Synthesis of a -. M. Godchot. 

Comptcs rend., 1914, 168, 608—508. 

A cyclic ketone obtained by Looft (this 1893, 919) 
from wood tar, and by Bouveault (Bull. Soc. Chim., 
1901, 26, 435) from wood oils derived from tho beech 
and oak was accorded by them the constitution of a 
A s -l-methylcyclopentene-2-onc. This is now continued 
by its synthesis from Dieekmann’s cyclopontanodione-1.2 
(Bor., 1897,80, 1470), by tho action of magnesium moth- 
iodide with which it reacts in the ketono-aicoho] form 
giving the glycol, I., b.pt. 79°—81°C. at 15 mm.; 
no —1*4734 ; sp. gr. at 16° G, 1051. 


-CH.-CO 
. CH,< I 

'CH = C( 


l(OH) 


,CH, - C(CH,)*OH 

I. 


km 


.CH •■= C(CH,) 
il. 


This on dehydration yiolds the ketone, II., b.pt. 157° C., 
identical with the natural product.—G. F. M. 


Alcohols ; Critical temperatures of solution, and haemolytic 

properties of -. A. J. J. Vandevelde. Bull. Soc. 

Chim. Belg., 1914, 28, 149—160. 

The phyaiologioal htemolytio method, and Crismor’s 
method of critical temperatures of solution (this J., 
1904, 461 and 1907, 32) have been applied to the distillates 
obtained by the fractionation of commercially pure 
methyl and isoamyl alcohols, and whilst the latter method 
was capable of differentiating between them, the haemo¬ 
lytic process was not sufficiently sensitive lor the purpose. 
From a study of the critical temperatures of solution of 
mixtures of methyl or isoamyl alcohols with ethyl alcohol, 
naing beef suet, or ooconut oil as solutes, tho composition 
of mixtures possessing the same density oan be deter¬ 
mined, and further a series of alcohols having the same 
properties as Crismer’s “absolute aloohol ” (99*072%) 
oan be prepared from less concentrated ethyl aloohol 


bv introducing suitable quantities of isoamyl aloohol. 
Tables and curves are given from whioh the composition 
of alooholio solutions whose oritioal temperatures of 
solution aro appreciably raised or lowered oan be very 
accurately determined.—G. F. M. 

Tar, Quyot -. N. Petkow. Z. offentl. Chem., 1914, 

20, 232—233. 

Obdinaby wood tar (Fix liquida pini or betulae) is heated 
on the water bath for three hours with 6—10% of sodium 
bicarbonate and two to four timeB its weight of water. 
When cold the mixture is decanted, filtered, perfumed 
and treated with 0*1% of codeine. Three samples were 
brownish-black and had the characters : sp. gr. 1*0224— 
1*0254; alkaline reaction; 3*176—4*16% of extract; 
1*44—1*936% of ash, the alkalinity of tne latter being 
equivalent to 17*6—19*4 o.c. of N /10 acid. They were 
miscible in all proportions with water and evolved carbon 
dioxide on acidifying. Tar water prepared from ordinary 
wood tar is lomon-yellow and aoid in reaction, whilst 
that prepared from tho Guyot tar is brownish-yellow and 
alkaline. As a pharmaceutical speciality Guyot tar is 
liable to a duty of 100 fr. per 100 kilos, on entry into 
Bulgaria.—F. Shdn. 

Silver in collargol and liquids of animal origin ; Determina¬ 
tion of -. P. W. Danckwortt. Arch. Pharm., 1914, 

262, 69-76. 

The ash from about 1 grm. of tho oolloidal silver is warmod 
twice with 6 o.c. of 25% nitric acid, and the solution 
transferred to a 100 o.c. flask. Tho residue of silver 
chloride is dissolved in 30 o.c. of 10% ammonia, added 
to tho acid solution, and tho whole, whioh should now 
contain excess of ammonia, is made up to tho mark. 
Standard potassium cyanide solution is addod to an 
aliquot portion with a little potassium iodide as indicator, 
and the excess titrated back with JV/10 silver nitrate 
solution. For smaller amounts, the ammoniaoal solution 
may be treated with hydrogen sulphide solutiou, acidified 
with nitric acid and the silver determined colorimetrically. 

—F. Shdn. 

Argentum colloidalc; Simple method of valuing -. 

F. l^ehmann. Arch. Pharm., 1914, 262, 9—12. 
About 0*2 grm. of the Argentum colloidale is mixed with 
10 c.c. of wator and treated successively with 10 c.c. 
of concentrated sulphuric acid and 2 grmB. of finely 
powdered potassium permanganate in small portions. 
After standing for 15 mins, tho mixture is boiled, cooled, 
diluted with 60 c.c. of water and excess of forrous sulphate 
added. The silver is then titrated with N / 10 thiocyanate 
solution.— F. Shdn. 

Chemicals and drugs in Canada. Oil, Paint, and Drug 
Hop., Oct. 19, 1914. [T.R.] 

At the present time Canada offers an excellent market for 
almost all drugs and chemicals. There is already a 
scarcity in many produots, such as carbolic aoid, citric, 
oxalio, tartaric, ana salicylio acids and their Balts, glycerin, 
quinol, menthol, morphine, codeine, castor oil, olive oil, 
potassium chlorate and permanganate, shellac, sodium 
benzoate, and santonin. Prioos have in many cases 
advanced from 200 to 900%. The National Drug and 
Chemical Co., which supplies a large part of the market, 
depends on imported goods for many of its supplies, and 
will soon bo unable to meet many of the demands. 

Fixed oils of the British Pharmacopoeia, 1914. See XII. 

Beer yeast for industrial and therapeutic purposes. 
Carlinfanti. See XVIII. 

Preparation of distilled water. Basladeau. See XIXb. 
Addendum. 1 

Synthetic drugs, etc. 

This J., 1914, 1028,1. 22 from top, add referenoes as 
follow:— 

See also Coblentx, this J., 1904, 93; and Keane, this 
J., 1910, 383. 
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Fatkkts. 

Sera far the cure of cancer; Production of -. A. P. L. 

ran Langeraad, The Hague, Holland. Eng. Pat. 
7978, March 30,1914. 

The animal whioh is to supply the serum (e.?., a dog or 
rabbit) is subieoted to a preliminary immunising treatment 
with the milk gland tissue ol ono or more “ domestic " 
animals (cows, sheep, or goats), and alter a lew days' 
interval blood is drawn and the serum prepared in the . 
usual manner.—T. F. B. 

Arsenic-antimony compound and process of making same. 
A. Bertheim and r. Karrer, Frankfort, Assignors to 
Farbworko vorm. Moister, Lucius, und Briining, Hochst 
on Maine, Germany. U.S. Pat. 1,111,821, Sept. 29, 
1914. Date ol appl.. Sept. 24, 1913. 

Osgakig arsenic-antimony compounds are obtained by 
treating with a strong roduoing agent a mixture ol an 
aromatic arsinic aoid and an antimony compound in 
solution. The produots aro insoluble in water but 
soluble in dilute hydroohlorio aoid or dilute caustio soda 
solution. (Sec also Eng. Pats. 17,533 and 19,778 ol 1913; 
this J., 1913, 1030; 1914, 102.)—T. F. B. 

Uethyl chloride; Process of manufacturing - . B. S. 

Lacy, Perth Amboy, N.J., Assignor to Boessler and 
Hasslaoher Chemical Co., New York. U.S. Pat. 
1,111,842, Sept. 29, 1914. Date ol appl., July 7, 1913. 
Moths he is mixod with a larger amount ol chlorine than is 
necessary theoretically to form methyl chloride, and the 
mixture is passed into a suitably heated reaetion vessel 
made ol quartz.—T. F, B. 

Colloidal solutions of rare metals ; Process for preparing 

-. H. Grauert. Ger. Pat. 275,704, July 22, 1013. 

Stable colloidal solutions of the raro metals are obtained 
by reducing solutions of the metallio salt with hydrazine 
hydrate or other reducing agent in presence of serum- 
albumin.—T. F. B. 

Sanlalol compounds possessing sedative properties ; Pre - 

parationof -. J. D. lticdel A.-G. Ger, Pat. 275,794, 

Aug. 14,1913. 

The esters of santalol with o-bromo derivatives ol the 
highor fatty acids (suoh as valeric aoid or diethylaoetio 
acid) possess sedative and local anesthetic properties. 

Process for extracting from woods their soluble contents. 
U.S. Pat. 1,112,359. See XIII. 


XXL—PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Aldehyde - and acetone-bisulphites of organic bases and their 
use as photographic developers. G. Fellizzari. Annali 
Chim. Appl., 1914, 2, 129—132. 

The bisulphites ol organic bases such as are used as 
photographic developers form addition compounds with 
aldehydes and acetone, whioh are Btable when dry, readily 
soluble in water, and furnish a developing bath ready for 
use simply by treating their solutions with sodium car¬ 
bonate, which decomposes them into their components. 
p-Aminophenol-aoetonebisulphite, 

HO.C,H,.NH„H,SO,,(CH,),CO, 

is obtained by suspending 100 grms of the base in 200 c.c. 
ol water, passing in a current of sulphur dioxide and adding 
gradually 50 ac. ol aoetone. When the solution is dear, 
a further 20 0.0. of aoetone is added. The compound 
separates in minute glistening orystals. The corresponding 
oompound of methyi-p-aminopbend (metol) is prepared 
in a similar manner.—A. 8. 


Xm—EXPLOSIVES; HATCHES. 


Permissible explosives [United States]; Supplementary 
list of -. U.S. Bureau of Mines, October, 1914. 

[T.R.] 

The following list contains the names of all permissible 
explosives tested by the Bureau of Mines between 
January 1 and August 1, 1914. 

Brand Class Manufacturer. 


Aetna coal powder No. 2 . 

Coal special Noa. i-A and l-L. F... 

Mine-lte No. B-D. 

Miners' Friend Nos. 2, 3, 4, 5, and 0 
Vlgorlte Nos. 2,3, 4, and 5 . 


la Aetna Powder Co.. 
Chicago, 111, 

4 Keystone National 
Powder Co., Em¬ 
porium, Pa. 

la Burton Powder Co., 
Pittsburgh, Pa. 

la Atlas Powder Co., 
Wilmington, Del. 

4 Atlas Powder Co., 
Wilmington, Del 


XXIII.-ANALYTICAL PROCESSES. 

Indicator; Dihydroxydibenzalacetone ( lygosine) as a new 

-. A. Ferenez. Pharra. Post, 1913, 621. Ann. 

Chim. Analyt., 1914, 19, 232. 

Two mols. of salicylic aldehyde and 1 mol. of aoetone are 
condensed in alcoholic solution by means of strong oaustio 
soda. The substance which separates is reorystallised 
from aloohol and troatod with aoid, when o-dihydroxy* 
dibonzalacotone or lygosino is liberated. A 1% aJooholio 
solution of this compound serves as an indicator. A few 
drops added to an aoid liquid gives a faint onalesoence, 
and with an alkaline liquid an orarge-red ooiour. The 
indicator is as good as phonolphtnalein, even with 
ammonia.—J. H. J. 

Qas mixtures ; Apparatus for the analysis of complex -. 

G. B. Taylor. J. Ind. Eng. Chom., 1914, 8, 845—848. 

In tho apparatus described (Bee Fig.) the Bone and 
Wheeler method of absorption (this J., 1908, 10) is com¬ 
bined with the use of tho ordinary form of oompaimtci 



burette (A), an eleotrioally heated, inverted U-tube, C, con¬ 
taining copper oxide for the oombustion of hydrogen and 
carbon monoxide, and a alow-combustion pipette, B, for 
burning hydrocarbons. Small quantities of fresh absorbing 
reagerts are used and the absorption vessels, D, E, dip into 
meroury in a wooden trough, F; the spent reagents are 
discharged through. G. In the analysis of ooal gas, for 
example, oarbon dioxide is determined by absorption with 
caustio potash, then “ illuminants ” with fuming sulphuric 
add, oxygen with alkaline pyrogallate, oarbon monoxide 
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solution in an amorphous form by aloohoL In presence 
of water it is decomposed by carbon dioxide with formation 
of calcium carbonate and glyoocoll. By the interaction 
of powdered mercnric sulphate and an aqueous solution 
of glyoocoll, a double salt, (NH ) .CH 1 .C0,) 1 Hg,Hg80 i ,3H,0, 
is obtained in white crystals, insoluble in the ordinary 
solvents. It decomposes at 102° C.—A. S. 

Alanine and glycocoll; New reaction* for -. Cholle. 

Bull, Soc. pharm. Bordeaux, March, 1913. Anr. Chim. 

Analyt., 1914, 19, 67—08. 

About 2 —10 mgrms. of the substance are dissolved in 
4 drops of water, 1 c.c. of glacial acetic aoid and 0 6 c.c. of 
6% sodium nitrite solution are added and the nitrous 
vapours boiled off. The liquid is boiled with 60—100 
mgrms. of hydrazine sulphate and while still hot treated 
with 2 c.c. of concentrated sulphuric acid. After cooling 
2 c.c. more of sulphuric acid are added. Separate portions 
tested with one drop of a 5% alcoholic solution of tho 
reagent give the following oolorations when alanine is 
present: guaiacol, rod; codeine, lemon-yellow; ji-eresol, 
orange. With glyoocoll, guaiacol gives a reddish violet, 
codeine a violet, and ji-cresol a green coloration, but the 
tints produoed with the last two reagents arc somewhat 
transitory.—F. Shdk. 


Phenylalanine; Detection o] -. Chellc. Bull. Soc. 

pharm. Bordeaux, Maroh, 1913. Ann. Chim. Analyt., 
1914, 19, 109. 

Fohmaldehyde added to a solution of phenylalanine in 
concentrated sulphurio acid gives an orange coloration, 
rapidly turning brown. An alcoholic solution of paralde¬ 
hyde added to a similar solution causes a lomou-yollow 
coloration to develop in a few minutes, followed by a 
green fluorescence in about an hour. One mgrm. of 
phenylalanine oan be dotoctod in this way.—F. Sana. 


Mtthykychrpcntenone ; Synthesis of a -. M. Godchot. 

Comptcs rend., 1914, 168, 608—508. 

A cyclic ketone obtained by Looft (this 1893, 919) 
from wood tar, and by Bouveault (Bull. Soc. Chim., 
1901, 26, 435) from wood oils derived from tho beech 
and oak was accorded by them the constitution of a 
A s -l-methylcyclopentene-2-onc. This is now continued 
by its synthesis from Dieekmann’s cyclopontanodione-1.2 
(Bor., 1897,80, 1470), by tho action of magnesium moth- 
iodide with which it reacts in the ketono-aicoho] form 
giving the glycol, I., b.pt. 79°—81°C. at 15 mm.; 
no —1*4734 ; sp. gr. at 16° G, 1051. 


-CH.-CO 
. CH,< I 
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,CH, - C(CH,)*OH 
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km 


.CH •■= C(CH,) 
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This on dehydration yiolds the ketone, II., b.pt. 157° C., 
identical with the natural product.—G. F. M. 


Alcohols ; Critical temperatures of solution, and haemolytic 

properties of -. A. J. J. Vandevelde. Bull. Soc. 

Chim. Belg., 1914, 28, 149—160. 

The phyaiologioal htemolytio method, and Crismor’s 
method of critical temperatures of solution (this J., 
1904, 461 and 1907, 32) have been applied to the distillates 
obtained by the fractionation of commercially pure 
methyl and isoamyl alcohols, and whilst the latter method 
was capable of differentiating between them, the haemo¬ 
lytic process was not sufficiently sensitive lor the purpose. 
From a study of the critical temperatures of solution of 
mixtures of methyl or isoamyl alcohols with ethyl alcohol, 
naing beef suet, or ooconut oil as solutes, tho composition 
of mixtures possessing the same density oan be deter¬ 
mined, and further a series of alcohols having the same 
properties as Crismer’s “absolute aloohol ” (99*072%) 
oan be prepared from less concentrated ethyl aloohol 


bv introducing suitable quantities of isoamyl aloohol. 
Tables and curves are given from whioh the composition 
of alooholio solutions whose oritioal temperatures of 
solution aro appreciably raised or lowered oan be very 
accurately determined.—G. F. M. 

Tar, Quyot -. N. Petkow. Z. offentl. Chem., 1914, 

20, 232—233. 

Obdinaby wood tar (Fix liquida pini or betulae) is heated 
on the water bath for three hours with 6—10% of sodium 
bicarbonate and two to four timeB its weight of water. 
When cold the mixture is decanted, filtered, perfumed 
and treated with 0*1% of codeine. Three samples were 
brownish-black and had the characters : sp. gr. 1*0224— 
1*0254; alkaline reaction; 3*176—4*16% of extract; 
1*44—1*936% of ash, the alkalinity of tne latter being 
equivalent to 17*6—19*4 o.c. of N /10 acid. They were 
miscible in all proportions with water and evolved carbon 
dioxide on acidifying. Tar water prepared from ordinary 
wood tar is lomon-yellow and aoid in reaction, whilst 
that prepared from tho Guyot tar is brownish-yellow and 
alkaline. As a pharmaceutical speciality Guyot tar is 
liable to a duty of 100 fr. per 100 kilos, on entry into 
Bulgaria.—F. Shdn. 

Silver in collargol and liquids of animal origin ; Determina¬ 
tion of -. P. W. Danckwortt. Arch. Pharm., 1914, 

262, 69-76. 

The ash from about 1 grm. of tho oolloidal silver is warmod 
twice with 6 o.c. of 25% nitric acid, and the solution 
transferred to a 100 o.c. flask. Tho residue of silver 
chloride is dissolved in 30 o.c. of 10% ammonia, added 
to tho acid solution, and tho whole, whioh should now 
contain excess of ammonia, is made up to tho mark. 
Standard potassium cyanide solution is addod to an 
aliquot portion with a little potassium iodide as indicator, 
and the excess titrated back with JV/10 silver nitrate 
solution. For smaller amounts, the ammoniaoal solution 
may be treated with hydrogen sulphide solutiou, acidified 
with nitric acid and the silver determined colorimetrically. 

—F. Shdn. 

Argentum colloidalc; Simple method of valuing -. 

F. l^ehmann. Arch. Pharm., 1914, 262, 9—12. 
About 0*2 grm. of the Argentum colloidale is mixed with 
10 c.c. of wator and treated successively with 10 c.c. 
of concentrated sulphuric acid and 2 grmB. of finely 
powdered potassium permanganate in small portions. 
After standing for 15 mins, tho mixture is boiled, cooled, 
diluted with 60 c.c. of water and excess of forrous sulphate 
added. The silver is then titrated with N / 10 thiocyanate 
solution.— F. Shdn. 

Chemicals and drugs in Canada. Oil, Paint, and Drug 
Hop., Oct. 19, 1914. [T.R.] 

At the present time Canada offers an excellent market for 
almost all drugs and chemicals. There is already a 
scarcity in many produots, such as carbolic aoid, citric, 
oxalio, tartaric, ana salicylio acids and their Balts, glycerin, 
quinol, menthol, morphine, codeine, castor oil, olive oil, 
potassium chlorate and permanganate, shellac, sodium 
benzoate, and santonin. Prioos have in many cases 
advanced from 200 to 900%. The National Drug and 
Chemical Co., which supplies a large part of the market, 
depends on imported goods for many of its supplies, and 
will soon bo unable to meet many of the demands. 

Fixed oils of the British Pharmacopoeia, 1914. See XII. 

Beer yeast for industrial and therapeutic purposes. 
Carlinfanti. See XVIII. 

Preparation of distilled water. Basladeau. See XIXb. 
Addendum. 1 

Synthetic drugs, etc. 

This J., 1914, 1028,1. 22 from top, add referenoes as 
follow:— 

See also Coblentx, this J., 1904, 93; and Keane, this 
J., 1910, 383. 
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Organic analytic; Apparatus far rue in elementary -. 

H. Bitch, Vienna. U.S. Pat. 1,112,482, Oct. «, 1914. 
Date of appl., March S, 1914. 

Sin Gor. Pat. 263,680 of 1913; thie J., 1913,1035.—T.F.B. 


Trade Report. 

Competition with Germany and Austria-Hungary. 

Tn Board of Trade ha® now issued a fourth list of artioles 
which inquirers desire (a) to purohase, and (b) to sell. 
It may be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, London, E.C. 
The first three lists are referred to in this Journal, 1014, 
pp. 896, 946, and 1037. 

Contraband of war. 

A supplement to the London Gazette, dated Oct. 29tb, 
contains a Proclamation making the following articles 
absolute contraband :—Projectiles, charges, and 
cartridges and their component parts. Powder and 
explosives specially prepared for use in war. Sulphuric 
acid. Armour plates. Homatite iron ore and hematite 
pig-iron. Iron pyrites. Nickel ore and nickel. Ferroohrome 
and chrome ore. Unwrought copper. Load, pig, sheet, or 
pipe. Aluminium. Ferro-silicon. Mineral oils and 
motor spirit, except lubricating oils. 

The following are mode conditional contraband:— 
Foodstuffs. Forage and feeding stuffs for animals. 
Fuel, other than mineral oils. Lubricants. Powder and 
explosives not specially for use in war. Sulphur. Glycerin. 
Hides, pigskins, and leather. 

France ; Exportation of certain articles 'prohibited from -. 

Board of Trade J., Oct. 29, 1914. 

The French “ Journal Official ” for the 16th Ootobor 
contains a Presidential Decree which prohibits the exporta¬ 
tion and re-exportation of the undermentioned artioles 
from Franco:— 

Acetone; acetic acid and medicinal salts thereof ; 
•carbolic acid; salicylic acid ; methyl and ethyl alcohol; 
anhydrous alumina; aluminium ; antipyrin ; aspirin ; 
bauxite; bismuth and bismuth salts; bromino and 
bromidos; caffeine; indiarubber, balata, gutta-percha, 
orudo or molted down; chloral; chloroform ; chloride 
■of lime; scrap iron and stool; wood creosote; coal 
creosote; cresol and derivatives thereof; hydrogon 
peroxide ; sulphuric ether; ferro-chrome ; ferro-nickel; 
lormol; glycerin; mineral tar; iodine; iodides; 
iodoform ; iron filings and forgo-soalos ; filings and waste 
jof coppor, tin, zinc, pure or alloyed ; nickel (oie and metal), 
pure or alloyed ; sodium nitrite ; potassium, potash and 
potash salts ; amidopyrino (“ pyramidon ”); oaustio 
soda; sulphonal; theobromine; trioxymethylene. 

Exemptions from the prohibition may be accorded under 
conditions to be determined by the Ministers of War and 
Finance. 

Netherlands contraband. Times, Nov. 2, 1914. 

The latest lists of conditional contraband issued by the 
Netherlands Government contain the following:—On the 
French side.—Iron, steel, iron oxide, sulphate, and car¬ 
bonate, coppor, lead, nickel, ferroohrome, glycerin, hides, 
leather. On the German side.—Crude copper, block lead, 
lead plates, and lead tubes. 

'Chemicals and Dyestuffs Committee of the American Chemical 

Society. Oil, Paint, and Drug Hep., Oot. 19, 1914. 
The New York Section of the American Chemioal Society, 
on October 9, voted a committee to examine into the 
feasibility of expanding the manufacture of chemicals and 
dyestuffs in the United States and to report to the Section 
on November 6. This committee is composed of H. A. 
Metz, I. F. Stone, J. B. F. Herreshoff, David Jayne, 
J. M. Matthews, Allen Rogers, with B. C. Hesse, chairman. 
The committee will weloome any suggestions as to specific 
chemicals or d/eshuifs that should be made in 


General suggestions will not be useful. Specific sugges¬ 
tions shoula be aooompanied by a statement of the U.S. 
consumption, production, and prioes, and may be sent to 
the chairman, B. C. Hesse, 90, William Street, New York 
City. 


Books Received. 

Glue and Glue Testing. By S. Rideal, D.So. (Lond.). 
Second Edition, revised and enlarged. Scott, Green¬ 
wood and Sun, 8 , Broadway, Ludgate, London, 35,0, 
1914. Price 10s. 0d. net. 

Volume, 84 by 5| ins., containing 179 pages of subjeot 
matter, witn 14 illustrations, and also an alphabetical 
index. The text is arranged under the following Headings : 
I. Constitution and properties. II. Raw materials and 
manufacture. III. Uses of glue. IV. Gelatin. V. Glue 
testing. VI. Commercial aspects. 

Methods of Quantitative Organic Analysis. By 
P. C. R. Kingsoott, D.I.C., A.R.C. 60 ., A.I.C., B.Sc. 
(Lond.), and R. S. G. Knight, D.I.C., A.R.C.So., A.I.C., 
B.Sc. (Lond.). Longmans, Green & Co., 39, Paternoster 
Row, London; Fourth Avenue and 30th Street, New 
York; Bombay, Calcutta, and Madras. 1914. 
Price 6 b. 0d. net. 

Volume (84 bv 6 § ins.), containing 276 pages of subjeot 
matter, with 51 illustrations, and also alphabetical indexes 
of authors’ names And of subjects. A table of International 
atomic weights, 1914, and a list of abbreviations, are 
foliowod by Chaptors on : I. Determination of moleoular 
weight by physical methods. II. Ultimate analysis. 
III. Estimation of typical groups. IV. Estimation of 
some compounds of technical importance. References 
to the original sources of the methods are given. • 

Saponi da Tokletta. Del C. Fbanohi. U. Hoepli, 
Milan. 1916. Prioe Lire 6.60. 

Volume (0 by 4$ ins.) containing 467 pages of subject 
matter, including sections on: Raw materials for the 
manufacture of toilet soaps. Perfumes. Essential oils. 
Animal perfumes. Artificial perfumes. Perfumes for 
soaps. Colouring soaps. Filling (loading) soaps. 
Apparatus for the manufacture of toilet soaps. Processes 
of manufacture. Lanolino in toilet soaps. Transparent 
soaps. Soaps for tho hair. Liquid soaps. Soap creams 
and powders. Soaps soluble in Bea-water and hard water. 
There are 69 illustrations. 

Catalysis in the Gas Industry. William Young 
Memorial Lecture delivered before the North British 
Association of Gas Managers, Glasgow, Sept. 3, 1914. 
By R. Lessing, Ph.D., F.C.S. Reprinted from Journal 
of Gas Lighting. W. King, 11, Bolt Court, Fleet Street, 
London, E.C. 

The Chemical Examination of Water, Sewage, Foods, 
and other Substances. By J. E. Pubvw, M.A., 
and T. R. Hodgson, M.A, Cambridge, at the University 
Press. 1914. Prioe 9s. net. 

Volumb (81 by 5f ins.) containing 215 pages of subject 
matter, and an alphabetical index. It forms one of the 
Cambridge Publio Health Series, under the editorship of 
G. S. Graham-Smith, M.D., and J. E. Purvis, M.A. The 
text is subdivided os follows :—L Water; sewage ; and 
sewage effluents. II. Milk; cream ; and condensed milk. 
III. Butter ; margarino ; lard ; dripping ; suet; oheese ; 
cream oheese; and edible oils. IV. Tea; coffee; 
chicory; 0000a. V. Wheat flour; self-raising flour; 
baking powder; bread; rioe; starches. VI. Pepper; 
cayenne; mustard; nutmeg ; cinnamon; ginger. VTL 
Cane sugar; golden syrup and treacle; honey; jam. 
VIII. Alcoholic beverages. IX. Vinegar; lime and lemon 
juice. X. Poisonous metah in foods. XL Preserva¬ 
tives ; Disinfectants. XII. Air; coal gas; other gases. 
XIII. Rag-flook. Urine. A bibliography to given on 
page 211. 
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The Elbothical OoNDUomrmr ask Ionisation Con- 
stants oi Organic Compounds. By H. Scudder, 
B.A., M.D., etc. Constable A Co., Ltd., 10, Orange 
Street, Leioester Square, London, W.C. 1914. Price 
12s. net. 


Volume (9[ by 6} ins.), containing 668 pages of subject 
matter. It is a bibliography of the penodioal literature 
from 1889 to 1910 inclusive, including all important work 
before 1889 and corrected to the beginning of 1913. It 
gives numerical data for the ionisation constants at all 
temperatures at which they have been measured; and 
some numorical data of the elcotrioal conductivity. The 
test is classified as followsI. Abbreviations of words. 

II. Abbreviations of journal titles. Ill.-Cyolio formuhe. 

III. Tables (compounds arranged alphabetically, with the 
ionisation constant, some data of oonduotivitv, and all 
bibliographical references given under each compound). 
IV Formula index. V. List of authors (names arranged 
alphabetioally). VI. Subject list. VII. Journal liBt. 
VIII. Addenda. 

Van Nostrand's Chemical Annual, 1913. A Handbook 
of Useful Data for Analytical, Manufacturing, and 
Investigating, Chemists, and Chemical Student*. Third 
Issue. Revised with addition of new tables and a 
section on Stoichiometry. Edited by John 0. Olsen, 

M.A., Ph.D., Prof, of Analytical Chemistry, Polytechnic 
Institute, Brooklyn. Assistant Editor, Alfred 
Melhado, Brooklyn, N.Y. Constable & Co., Ltd., 
10, Orange Street, Leicester Square, London, W.C. 
1914. Woe 12s. 6d. 


Volume (8 by 6 ins.), containing frontispiece (Henri 
Moissau), 663 pages of subject matter, and an alphabetical 
index. Tho text is subdivided as followsI. General 
oontents. II. Calculation of volumetric analysos. III. 
Calculation of gas analyses. IV. Physioal constants of 
• chemical compounds. V. Specific gravity tables. VI. 
Alcohol tables of tho Bureau of Standards. VII. Equiva¬ 
lents of Weights and Measures. VIII. Thermochemistry. 
IX. Stoiohiometry. X. Now Books. List of the more 
important ones, published since July, 1909. American 
ana English books. Foreign books, mostly German. 


Nutrition. A Guide to Food and Dietino. By Chas. 
E. Sohn. Henry Kimpton, 263, High Holborn, London, 
W.C. 1914. Prico 3s. 6d. not, Also 40 and 42, 
University Avenue, Glasgow. 


Volume (74 by 6 ins.), containing 246 pages of subjeot 
matter, seven illustrations, and an alphabetical index. 
The text is classified as followsI. General principles. 
II. Human body structurally regarded, chiefly with 
respect to the digestive system. III. Human body, 
ohemioally considered. IV. Classification of tho con¬ 
stituents of foods. V. Digestion; assimilation; met* 
holism; respiration. VI. The body requirements. VII. 
Infant feeding. Proprietary infant foods. VIII. Meats, 
Ao. IX. Dairy prodnoc, eggs, Ac. X. Bread and 
oereals generally. XI. Peas, beans, and other leguminous 
foods. XII. Starchy seeds, nuts, roots, Ao. XIII. Oily 
seeds, nuts, Ao. XIV. Fresh roots, Ac. Fruits, green 
vegetables, mushrooms, algie, Ao. XVI. Sugars, jams, 
confectionery, pastry, Ao. XVII. Food adjuncts, drinks, 
condiments. XVIII. Cooking. XIX. Seasonsfor foods. 


The Purification of Gas by Heat. A Century s 
Progress and its Lessons. Leoture delivered by 
Chari.es Carpenter, D.Sc. M.Inst.C.E., before the 
Institution of Gas Engineers at Liverpool, Jrme 17th, 
1914. South Metropolitan Gas Company, 709, Old 
Kent Road, London, S.E. 1914. 


Volume (8$ by 6} ins.), with 49 pages of subject matter, 
with 7 illustrations. 


Thirty-Eighth Annual Report of His Majesty's 
Inspectors of Explosives ; being their Annual Report 
for the year 1913. [Od. 7660.] Wyman A Sons, 
Fetter Iadc, E.C. Price 6ld. 


This report deals with the work of H.M. Inspectors of 
Explosives under the Explosives Act of 1876 in connection 


• " 11 . . . — ■ ' 1 ' 4 “.. 

with the manufacture, storage, psoking and 'conveyance, 
and importation, etc. of explosives. The appendices to the 
Report inolude inter alia a list of explosives authoriaed'for 
manufacture or importation, and details of the importation 
of explosives during 1913. 

Bulletin of the Imperial Institute. Vol. XIL 
No. 3. July-September, 1914, Price 2s, 8d. 

This issue of the Bulletin oontaina the results of investiga¬ 
tions in connection with the quality of rubber from various 
sources, the eoonomio produots of the Zanzibar Protectorate, 
Sudan wheat, Burma pulse, and timbers from various 
countries. Information is also given respecting ths 
utilisation of fish and marino animals as fertiliseis, ths 
tin resources of Australia, South Afrioa and Nigeria, ths 
trade in palm kernels, etc. 


*New Books. 

[Ths Boman numsrals In thick type refer to ths similar classifica¬ 
tion of abstracts under "Journal and Patent Literature" and 
in the "List of Patent Applications." 


J Daugherty, R. L.: Hydraulic turbines ; with a chapter 
* on centrifugal pumps. 2nd od., rev. and enl. 

N.Y., MoGraw-HiU. 190 p. il. 8vo. 1914. $2. 

Hinckley, J W.: Chemical Engineering; Notes on 
Grinding, Sifting, Separating, and Transporting Solids. 
Reprinted from “ Tho Chemical World.” Or. 8vo, pp. 
112. Churchill, London. 1914. Not 2s. 6d. 

/new, E. M. : Pumping by compressed air. N.Y., 
Wiley, C. 6 x 244 p. Figs. 8vo. 1914. 83. 

TTa Petroleum Year Book, The, 1914. Compiled and 
arranged by S. H. North. Cr. 8vo, pp.102. 
Wilkinson, London. 1914. Not 5s. 

Y Beyechlag, F., and Others : The Deposits of the 
* Useful Minerals and Rocks, their origin, form and 
content. Vol. 1. 8vo, pp. 542. Macmillan, London. 
1914. Not 18s. 

Eckel, E. C.: Iron ores; their occurrence, valuation, 
and control. N.Yb, McGraw-Hill. 427 pp., il. 8vo. 
1914. 84. 

Mineral Industry : Vol. 22 (1913); ed. by G. A. Roush. 

N. Y., McGraw-Hill. 1000 p. 8vo. 1914. 810. 

Weed, W. H.: Tho Copper Handbook; a Manual of 
the Copper Milling Industry of the World. Vol. XI. 
8vo, pp. 1455. W. Wesley, London. 1914. Net 20s. 

June*, E. H.: Smelter construction costs. N.Y., 
McGraw-Hill. 152 p., il. 8vo. 1914. 82. 

YTT Flits, C.; The hydrogenation of oils; catalyzers 
A11 ' and catalysis and the generation of hydrogen. 
145 illustrations. N.Y., Van Nostrand, c. il. figs. tabs. 

O. 1914. 84. 

XIXB Whipple, G. Ch.; The Miorosoopy of Drinking 
* Water. Third ed., re-written and enlarged, 
with colored plates. 409 pages, 6 X 9, 74 figures, 6 full 
page plates in the text and 19 plates of organisms in 
colors. Cloth. 1914. Net 84. 

YYTTI Blaedate, W. C.: Principles of quantitative 
’ analysis; an introductory course. 70 illus¬ 
trations. N.Y., Van Nostrand, o. 10 X 394 p. D. 1914. 
Net 82.50. 

YYTV Blanchard, A. A., and Fk. B. Wade ; Founda- 
* tions of Chemistry. N. Y., Am. Book Co.. 
C. 446 p. a. figs, D. 1914. 81-26. 

Oattennann, L.; The Practical Methods of Organio 
Chemistry. 3rd ed. Cr. 8vo., pp. 418. Macmillan, 
London. 1914. Net 7s. 8d. 

Horth, H. B.: Laboratory experiments in general 
chemistry; 37 illustrations, 2nd ei, rev. N.Y., Van. 
Nostrani c. '13, '14. 5 X 205 p. figs. tabe. D. 1914. 
Net 8L 


•OompQsd by H. Orsvsl and Oo., M, m Ewssijuovsni 
Oardsn, London. W.O., from stem all tbs walks In tbs p f s c s dta c . 
list ssa hs sWatnsd. 
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No. 22, Vol. XXXIH 


Official Notices. 


APPOINTMENT OF NEW EDITOR. 

The Council of the Society of Chemical Industry has 
appointed Mr. Tom F. Burton, B.Sc., of 03, Melbury Gar- 
•dens, West Wimbledon, S.W., to be Editor of the Society’s 


Journal in plaoe of Mr. Watson Smith, who has resigned 
Mr. Burton will take up his duties at the new year. 


BOARD OF TRADE BULLETINS. 

Attention is directed to the notioo, inserted in this 
! issue of the Journal, relative to the Bulletins on various 
! industries which have recently been issued by the Board 
j of Trade. 


Journal and Patent Literature. 

Patent Specifications may be obtained by post by remitting us follows:— * 

English.— 8d. each, to the Comptroller of the Patent Office, W. Temple Franks. Kaq„ Southampton Bulldtnm, Chancery Lane. 
London, W.C. 

United States.—It. each, to the Secretary of the Society. 

French .—1 fr. 05 c. each, an follows: Patents dated 1002 to 1907 Inclusive, Bella et Cie., 56. Rue des Francs Bourgeois, 
Paris (3o.); Patents from 15K)8 to date, I/Imprimerie Nationale, 87, Rue Vleille du Temple, Pari*. 


I.—GENERAL PLANT; MACHINERY. 


Boiler control; Scientific -. F. D. Hargcr. Amor. 

Brewer’s Review, 1914, 28, 391—392. J. Inst. Brew., 

1914, 20, 557—590. 

To minimise waste of the heating power of the fuel (see 
Table T.) continuous records of the temperature of the flue 
.•gases and of their content of carbon dioxide should bo 
made. Tho temperature should be the lowest possible 
•with a good draught. An average of more than 7% CO, 
in the flue gases is rarely attained without the oonstant 
use of a carbon dioxide indicator. Carbon dioxido indi¬ 
cators are inexpensive to maintain (about 50 cents, or 
2s. Id. a month), their life is long, and they give trust 
■worthy results. The ohiof faotor affecting the percentage 
of carbon dioxido in the flue gases, is tho air supply. 
The excess of air over that theoretically required for the 
complete combustion of the fuel should be kept as low as 
possible. A draught gauge should be used, especially 
when working with forced draught. The thickness of the 
fire-bed, and tho intervals between firing, especially with 
hand-fired boilers, also exert an influence. The thickness 
of tho fire-bed may varv with the draught available, the 
duty required of tho boiler, and the class of fuol used, but 
in general it should be as evon as possible and free from 
Boles through which large volumes of air can enter. 
Accumulations of soot in the tubes diminish the draught, 
and reduce the conductivity of the boiler plates; a layer 
of soot 4 in. thick will reduoc the conductivity by about 
46%. 

Table I. 


Showing the percentage losses of coal corresponding to 
various percentages of carbon dioxide in the flue gases, 
for different flue gas temperatures. The air entering 
- ' — .. J *- F. (15-5° C.). 


Carbon dioxide, 

Temperature of flue gases. 

per cent. 

300° F. 

149° 0. 

420" F. 
215-5“ C. 

540* F. 

282° C. 

4 

39*40 

59-00 

78-8 

6 

3200 

48-00 

640 

6 

26-30 

39-50 

52-6 

. 7 

22*50 

33-75 

45-0 

8 

19-70 

29-50 

39-4 

9 

17 52 

26-28 

350 

10 

15-77 

28-66 

31*5 

li 

1433 

21-50 

28-6 

12 

1314 

19-70 

26-3 

13 

1210 

18-15 

240 

it 

11*25 

10*50 

18-90 

15-70 

22-5 

210 
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Boilers; Serious corrosion of -. A. Hoinzelmann. 

Der Klein- u. Mittolbrauer, 1914, 238. Chem.-Teohn. 

Rep., 1914, 88, 376. 

The feed-water was very soft having a total hardness of 
only 3-5 degrees (German), the temporary hardness being 
only 1 degree. It contained 3 grms. SiO, and 3 grms. of 
nitrates per 100,000. Chlorides wore present in very Bmall 
amount. Boilers wore worked at aDout 4 atmospheres 
pressure for many years without trouble, but when 
they were replaced by boilers working at 10 to 12 atraos- # 
pheres, considerable corrosion was produced. After 
2 months a hard crust, 6 mm. thick, had formod, and the 
water blown off was found to bo strongly aoid. The orust 
contained 80% Fe,O t and 6% of alkali silioates. On tho 
surface was a layer, 1 ram. thiok, of caloium sulphate. 
The action was due to the decomposition under pressure of 
the chlorides and nitrates by the silicic aoid. The liberated 
mineral aoids attacked the iron, and the resulting salts 
beooming hydrolysed, a progressive rusting of the boiler 
took plaoe. The trouble was ovorcome by adding sufficient 
sodium hydroxide to the food water to keep the water 
in the boilers alkaline to phonolphthalein. This reaotion 
lietwocn silicic acid and nitratos in boilers is considered 
to occur only at a pressure of nearly 10 atmospheres. 

—T, St. 


Lubrication with oils and with colloidal graphite. C. F. 

Mabery. J. Ind. Eng. Chem., 1913, 5, 717—723. 
Comparative tests were made under varying conditions 
in a Carpenter’s maohine (this J., 1910,614) fitted with hard 
Babbitt metal bearings, run at a speed of 450 revolutions 
per min., and at a pressure of 200 lb. per sq. in. When the 
oearings were lubricated with one of the best motor 
lubricants (8 drops per min.), for 2 hours, and the supply 
then stopped, the oil film broke in 17 mins., whereas 
when the oil contained 0 35% of colloidal graphite, an 
extremely low and even ooemoient of friction continued 
unchanged for 5 hours after lubrication was stopped. Oil 
containing respectively, 0*1% and 0-5% colloidal graphite 
did not give satisfactory results. When onoe established, 
a suitable surface could be maintained with'a smaller 
proportion of graphite in the oil or a reduced quantity 
of oil containing the normal proportion. The same lubri¬ 
cating effect was obtained by tne use of 1 /16th of the 

? uantity of oil required in the absence of colloidal graphite, 
n one experiment the pressure was supported for noarlv 
10 hours without the addition of fresh lubricant This 
property of oolloidal graphite is attributed to its saturating 
the metallio surfaoes to form a “ graphoid ” surface in 
contradistinction to the film formed by oil. In all 
oases the temperature increased with the duration of the 
test up to a oonstant value not exceeding 65° 7, (18° 0.), 
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In general, the lower the friction coefficient, the lower 
the temperature. The advantages of the uee of colloidal 
graphite for motor oar engines are that it forms a graphoid 
surface on the bearings, which wears indefinitely, that it 
eliminates any ohanoe of heating through irregular supply 
of the lubrioant, and that it affords greater protection 
than an oil-film against sudden variations of strain on tho 
bearings.—C. A. M. 

Ezpkmbtlity of mixtures of air and ammonia {Refrigerators). 
Schlumberger and Piotrowski. See VII. 

Patents. 

Discharging compressed gases from storage vessels. J. B. 

Spurge, London. Eng. Pat. 22,032, Sept. 30, 1913. 
To obtain a more regular flow from a cylinder of compressed 
or liquefied gas a heating coil is interposed betwoen the 
cylinder and the expansion valve, and to keep back particles 
of liquid an intermediate vessel is interposed between the 
cylinder and the heating coil.—W. H. C. 


expansion, S, and is discharged through a late ral branch 
not shown. The heating (or oooling) agent enters 
through the branoh, E, passes through the inner pi pe, B, 
and is discharged through a branoh whioh passes fr om the 
lower end, 0, through tho side or bottom of tho casing. 
The flow of liquid and heating (or oooling) agent is re gulated 



Briquetting-machines. 0. Korte, Loeds. Eng. Pat. 
22,277, Oct. 3, 1913. 

The briquetting press is operated mechanically by a system 
of lever devices so arranged that when the desired pressure 
has been attained, the action of the levers, cto., is auto¬ 
matically stopped and reversed.—W. H. C. 

Steam boilers, surface condensers and the like; Means tor 

preventing formation of hard scale, in - and for 

removing such scale. G. C. Jones, London. Eng. Pat 
22,767, Oct. 9, 1913. 

In using tho process described in Eng. Pat. 19,637 of 
1911, in which a current of electricity is passed between 
insulated anodes immersod in the water in the boiler 
and that portion of tho boiler which is in contact with tho 
water, tho prevention of scale is only effective when the 
amount of alkali chloride present in the water is equivalent 
to tho amount of oalcium sulphate present. The claim 
is for adding a quantity not exceeding 1 % of alkali chloride 
to the water.—W. H. C. 

Steam boilers ; Prevention of pitting and corrosion in _. 

0. Haythorpo, London. Eng. Pat. 25,893, Nov. 12, 1813 * 
GuAPHtTE plugs are inserted into tho carbon plates of 
compound sine-carbon elements which are in metallic 
connection with the boiler shell below the water lino. 
A fine deposit of graphite is formed on the boiler plates 
that come in contact with the hoated water.—W. H. C. 

Cooling air or water ; Apparatus for -. Keenan and 

Froude, Ltd., and W. Wheal, Manchester. Eng. Pat 
4369, Feb. 20, 1914. * 

In rotary cooling apparatus such as is described in Eng 
Pats. 6452, 20,880 and 28,656 of 1909 and 11,183 of 1911 
(this J., 1910, 9, 1145, 1446), baffio-plates or grids are 
placed in the air-outlet channel. The air impinges against 
theso and suspended particles of water are deposited 

—W. H. C. 

Still. J. A. Ullman, New York. U.S. Pat. 1,113 515 
Got. 13, 1914; date of appi., Dec. 23,1913. ’ ’ 

The sido of the still is formed with a flange, 10, projecting 
inwards and having on its upper surface a groove, 6, 



(or oooled) enters through the branch, D, passes through 
the annular spaoe, C, between the pipes, to tho globular 
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Refrigerating apparatus ; Condensers for ammonia gas -. 

J. Dwyer, Montclair, N.J., U.S. A. Eng. Pat. 25,585, 
Nov. 8, 1913. Under Int. Conv., Deo. 30, 1912. 
Groups of “trombone” coils dispoeod vortioally and 
connected above and below with suitable headers, aro 
arranged in a horizontal series, the bottom header of one 
group being oonnected with the top hoader of the next. 
The number of ooils in each group and hence the con* 
densing oapacity is decreased from the inlet to the outlet 
of the series.—W. H. C. 

Stills for the. dissociation of chemical solutions by heat; 

Continuous -. R. Fabry, Sheffield. Eng. Pat. 337, 

Jan. 6, 1914. 

Thb solution to bo dissociated, e.g. orudo ammoniaoal 
liquor, sodium bicarbonate solution, otc., passes from 
the tank, 21, in regulated quantity, through tne cock, 22, 



!• 



and the pipe, 25, into the upper portion of the dephleg* 
mator, A, where it serves to cool and condense the water 
vapour accompanying the dissociated gases. Another 
regulated portion of the cold liquid is fed through the 
cook, 26, and pipe, 27, into the bottom of the tubular 
preheater, D, through the opening, 8; rises through the 
tubes, X, and mixes in the chamber, V, with the liquor 
flowing down the dephlegmator, A. The hot mixed 
liquid then overflows by the pipe, U, into the dissooiator, B, 
down whioh it flows to the tubular superheater, C, where 
it is heated by steam introduood through the pipe, 1. 
The liquor is completely dissociated in the vessel, B, 
and the spent resiaue rises throogh the pipe, T, flows 
down the pipes, Z, of the preheater, D, parting with its heat 
to the incoming liquor, and is discharged through the pipe, 
9. By suitably apportioning the flow of liquor between 
the two directions a nearly pure and dry gas is discharged 
throogh J, and the liquid is at the same time completely 
dissociated with a minimum amount of steam.—W. H. C. 


Distilling apparatus. A. G. Waterhouse, Assignor to 
Atlss Still Mfg. Co., New York. U.S. Pat. 1,113,521, 
Oot. 13, 1914; drte of appl., Oct. 31, 1910. 

The supply of liquid to a still is regulated by a valve whieh 
is operated by means of a thermal “ actuator ” (thermo¬ 
stat) plaoed in the still.—W. H. C. 

Centrifugal machine actuated by fluid pressure. A. F.- 
Dunsmore, Glasgow. Eng. Pat. 12,505, May 21, 1914. 
The supply of motivo fluid is regulated by a spring* 
controlled valve oporated by means of levers by the action 
of a governor mounted on the spindle of the basket. 

—W. H. C. 

Separating liquid from solid matter ; Apparatus for -. 

H. C. Colburn, Victor, Colo. U.S. Pat. 1,112,119, 
Sept. 29, 1914 ; date of appl., July 23, 1913. 

A horizontal screw oonveyor working in the trough- 
shaped bottom of a containing vessel forces the material 
against an abutment or projection and thenoe into an outlet 
pipe plaoed in line with the axis of the screw.—W. H. 0. 

Dehydrating apparatus . I. S. Joseph, Rahway, N.J. 
U.S. Pat. 1,112,454, Oct. 6,1914; date of appl., Jan. 14, 
1914. 

The materials to be dehydrated are carried by flat trucks, 
running on rails, through a shallow dehydrating ohamber 
constructed parallel with and above the longitudinal 
combustion ohamber of a glass furnace, and heated by 
radiation from the roof thereof.—W. H. 0. 

Gas-desiccation. J. F. M. Patitz, Milwaukee, Wis., 
Assignor to Allis-Chalmers Manufacturing Co. U.S. 
Pat. 1,113,682, Oct. 13, 1914; date of appl., Deo. 21, 
1908. 

The gas is successively compressed, cooled and expanded, 9 
and the condensed moisture removed. The dried gas is 
then again compressed.—W. H. C. 

Dust from exhaust gases ; Apparatus for removing ——. 
F. Valeur, Gmunden, Austria-Hungary. U.S. Pat. 

I, 113,848, Oct. 13, 1014; date of appl., April 10,1914. 
Tns gases are passed through a flue which enters 
tangentially into the base of the chimney. Screens are 
fixed aoross the flue at intervals and the oross-seotion 
of the flue is contracted at these points to cause a 
momentary compression and reduction of velooity to allow 
the dust partioles to deposit.—W. H. C. 

Filter-press. A. Burger, New Brighton, N.Y. U.S. Pat 
1,112,674, Oot. 6, 1914; date of appl., April 8, 1911. 
The outlot cocks of the chambers of the "filter-press are 
provided with pneumatic opening and closing devices 
and aro oonnected by flexible pipes with an apparatus 
for producing suction or pressure. The pressure or suction 
causes a piston in the pneumatic device to move in one 
direction or the other and in doing so to open or dose the 
cook. All the cocks arc oonneoted together so that they 
can be opened or closed simultaneously.—W. H. C. 

Distribution of liquids; Apparatus for the even -. 

A. Jonas, Leverkusen, Assignor to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Pat. 
1,113,643, Oot. 13, 1914. Date of appl., Deo. 28, 1910. 
See Fr. Pat. 421,952 of 1910; this J., 1911,526.—T. F. B. 


IIa.—FUEL; GAS; MINERAL OILS AKD 
WAXES. 

Carbon monoxide in mine air; Method* of determination 
and a suggested method of removing it from air. J. Harwer. 
Trans. Init. Min. Eng., 1914, 533. J. Chem., Met. 
and Min. Boo., 8. Africa, 1914, It, 59—60. 

Thi determination ii baaed on the reaction I,O f +5CO— 
5CO.+I,. The sample it oolleoted and measured in the 
metal cylinder of an apparatus resembHag a garden- 
syringe, the piston-rod of whioh is graduated to show 
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percentages ol carbon monoxide. It is passed successively 
through a solution ol bromine, over solid alkali hydroxide, 
over iodine pentoxide (contained in a coil of glass or silica 
maintained at about 170° C. in the upper part of a special 
safety lamp) and (a) through a standard solution of 
anenious acid containing sodium bicarbonate and starch, 
until the latter attains a blue oolour, or (b) over metallic 
oopper (to absorb iodine), through a standard solution 
of alkali hydroxide, and through water containing phcnol- 
phthalcin tinted by a trace of baryta, until the colour 
of the last solution is discharged. The volume of the 
oylinder and tho quantity of standard araonious aoid 
or alkali hydroxide are adjusted bo that no indication 
is obtained unless the air oontains more than 0 01% CO ; 
whilo a dangerous percentage of the latter is indicated 
within a minute. Carbon monoxide in air is converted 
into dioxide, at ordinary temperature, by contact with 
finely divided platinum or palladium ; and the use of these 
or similar catalvsts is suggested as the basis for a respirator. 

—W. E. F. P. 

Firedamp: Electrical detection of -. G. ,T. Ralph. 

Times Eng. Suppl., Oct. 30, 1914, 137. 

A portable apparatus is described for detecting firedamp, 
and comprises a Wheatstone bridge, of which two of the 
arms are heated platinum wires, one being in a closed 
space and tho other exposed to the atmosphore. In the 
presence of firedamp, the resistance of the exposed arm 
varies. The apparatus oan be used with a separate 
battery or in conjunction with a miner's electric lamp. 

—A. T. L 


yields up to 80% of gas and oil and 20% carbon. Tho 
oil distillate, amounting to about 60%, is readily soluble 
sp. gr. 0 920—0'94S, coefficient of expansion 0*00057, 
in benzene, but only slightly in petroleum spirit (benzin). 
It has the viscosity 7-15; and contains; C 80-1—81*85, 
H 8*71—10-50, O 7*25—8*71, 8 0*29-0*40%. Repeated 
distillation up to 150° C. gives 7*8% petroleum spirit. 
The residues are only suitable for fuel.—J. N. P. 

Vaseline oil for internal use. A. Vioario. J. Pharm. 

Chim., 1914,9,149—154. 

Vaseline oil or liqnid paraffin is obtained from petroleum 
oils poor in vaseline, and is expressed in the prooess of 
preparing solid paraffin. As required by the French 
Codex it should be of Cancasian origin and consist of 
hydrocarbons of the series C n H, n . By comparison of the 
rate of flow through a fine tube at the ordinary temperature 
it should have a viscosity 8—19 times groatcr than that 
of water. The sp. gr. varies between 0*840 and 0*890. 
Acids and fatly bodies should bo absent. American oils 
which are less pure and limpid than the Russian oils have 
a sp. gr. of 0*870—0*945, and give a yollow to a black' 
coloration when shaken with concentrated sulphuric acid, 
a though they may be satisfactory when tested with 60% 
acid. The oil can lie purified by shaking a litre repeatedly 
with 50 grms. of concentrated sulphuric acid till the latter 
ceases to be coloured, then washing with sodium carbonate 
solution, dehydrating with anhydrous sodium carbonate, 
and filtering. When subjected to artificial digestion 
experiments under varying conditions, the oil was un- 
attaeked.— F. Shdn. 


Coal : The composition of —. Part II. D. T. Jones j 
and R. V. Wheeler, them. Soe. Trans., 1914. 105, ! Euhncation with oiIn and uilh colloidal graphite. Maberj. 
2562- 2585. (Sec also this J., 1914, 192.) 1 


The products obtained in the destructive distillation of 
bituminous coal in a vacuum at not above 350° C. were 
examined. The occurrence of aromatic hydrocarbons 
in tho oils which were obtained cannot be reconciled 
with the theory which assumes a breaking off of hydrogen 
from hydrogenated aromatic nuclei, since this roaotion 
does not take plaoe much below 400° 0. An alternative 
theory according to which complex hydrogenated groups 
aro broken down into a paraffin and naphthalene deriva¬ 
tives, as shown in the equation :— 


OH CH 



was supported by the insults of the experiments. The 
neutral oils which were obtained in the distillate were 
found to consist of mixtures of naphthencB, olefineB, 
and liquid paraffins, such as are obtained by distillation 
at higher temperatures.—J. N. P. 

Briquettes ; Rhenish lignite - in domestic and industrial I 

use. W. Oellorich. Braunkohle, 1913, 11, 649—666, i 
666—671, 733—740, 760-766. Chem.-Teohn. Rep., | 
1914, 88, 193. 

Lignite in briqnettec is found to be as effective as an equal 
weight of ooal, in spite of its lower calorific value, and 1 
gives a produoer gas better than that from ooal, since 
it contains more carbon monoxide and hydrocarbons, 
and less nitrogon.—0. E. M. 

Bitumimnu roch of EtUand; Composition of (he - and 

their decomposition products. Fokin. Corny Journ. 
(Russ. Mining J.), 1913, 117. Chem. Tecnn. Rep., 
1914, 88, 391. | 

The bright yollow organic matter of the bituminous i 
rooks of Estland cannot be extracted by organic 
solvents, It is obtained by leaching ont the 
mineral constituents with different reagents, and eon- ! 
tained: H 8*31—9*02, C 72-37-72*82, N 0*56—0*88, 

O 14*1—18*24, and S 1*6-1*92%; sp. gr. 1-14. The I 
material is slightly hygroscopic, and on dry distinction, I 


i Purifying blast-furnace gases by means of water-spray and 
cooling. Buyer. See X. 

Antiseptic -properties of petroleum and its derimtives. 
Charitschkow. See XIXb. 

Patents. 

Washing gases: Apparatus for - and for analogous 

purposes. \V. B. Davidson, Birmingham and A. J. 
Liversedge. Croydon. Eng. Pat. 9302, April 16, 1914. 
The gas passes up the passages, G, ll, and is deflected 
towards the centre of the vessel, A, by the curved baffle, 2. 
It then passes upwards through the spaces between the 
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annular {dates, 3, and through the spray to the passage, 0, j 
next above. The washing liquid in the annular trough, 1, 
is lilted by the lower ends of the curved spraying devices, j 
L, which are attached by the arms, M, and theblocks, N, 
to the central rotating shaft, B, and is thrown off as spray 1 
from the serrations, 8, The spray is prevented from 
pasemg into the gas passage, 0, by the annular plates, 3, 
and oollects in the outer annular trough, J, from which 
the liquid overflows through passages, K, to the inner 
trough next below.—W. H. C. 

Fuel block or briquet. A. F. van Hall, F. Basenau, and 
R. C. J. van Haagon, Assignors to Naamlooze Vennoot- 
schap Briquet Co. (Briket Maatsch.), Amsterdam. 
U.8. Pat. 1,114,715, Oct. 20, 1014. Bate of appl., 
Aug. 5, 1910. ! 

K ee Fr. Pat. 428,900 of 1911; thisJ., 1911,1243,—T. F. B. j 

Coking process. L. L. Summers, Chicago. U.S, Pat. 

1,114,005, Oct. 20, 1914. Date of appl., May 13, 1913. 
See Eng. Pat. 2009 of 1914; this ,7., 1914,1001.—T. F. B. 1 

i 

< las ; Apparatus for generating or producing -. W. R. 

Degonhardt, Kalgoorlie, Western Australia. Eng. Pat. 
22,018, Oct. 7, 1913. 

See Fr. Pat. 404,265 of 1913 ; this J., 1914,472.—T. F. B. 


wood spirit is sent to a refinery for purification and 
rectification by distillation from lime or oaustio alkalis. 
Acetone cannot be separated by simple distillation and 
various methods of separating it have been devised, such 
as conversion into cnloraoetonsa of high b. pt.; con¬ 
version into chloroform and distilling the mixture with 
chloride of lime; crystallisation of the methyl alcohol 
with oaloium chloride; formation of a methyl ester 
followed by distillation. During 1909— 1910 there were 
in 'U.S.A. 147 works distilling wood, employing 3039 
workmen, and making produots (including 8,468,083, 
galls, of wood alcohol) of the value $9,737,000. In 1913 
there were 63 manufacturers of wood alcohol. The 
exports of wood alcohol (maiqly to Germany, Great Britain 
and Belgium) in 1911 were 2,040,000 galls, valued at 
$898,000. The crude wood spirit imported into Gemumy 
in 1911 amountod to 8,750,300 kilos., of which 4,168,700 
kilos, came from Austria, 268,700 kilos, from Sweden, 
and 4,318,800 kilos, from the United States, whilst in the 
same year Germany exported 1,739,200 kilos, of purified 
wood spirit, mainly to France, Italy and Holland. Methyl 
alcohol is less toxic to lower plants and infusoria but is 
much more toxic to higher animals and man than ethyl 
alcohol. ItB use should therefore be prohibited in any 
liquid capable of being taken internally, whilst precautions 
should bo takon to protoot workmen from the toxic effects 
of the vapour.— C. A. M. 


lias-producer. A. von Kerpely, Vienna. U.S. Pat. 

1,114,072, Oot. 20, 1914. Date of appl., Oct. 11, 1911. 
See Fr. Pat. 434,322 of 1911 ; this ,J„ 1912,323.—T. F. B. 

Manufacture of fireclay gas retorts and the like. Eng. Pat. 
25,590. Fee VIII. 


IlB.—DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Wood alcohol. C. Baskcrvillc. ,1. Ind. Eng. Chem., 1913, 
5, 798—772. 

Purified wood alcohol iB sold in America under the names 
of “ Columbian Spirits,” " Colonial Spirits ” and “ Man¬ 
hattan Spirits ” ; in Canada as “ Green Wood Spirits ” 
and “ Standard Wood Spirits ” ; and in Germany as 
“ Pro Spirit.” Crude commercial methyl alcohol (” wood 
spirit,” “ wood naphtha ” or “ pyroxylic spirit ”) oontains 
variable proportions of methyl aloohol, acetone, methyl 
acetate and formate, dimethylacotal, ally! alcohol, alde¬ 
hyde, methylamine, oil, water, etc. The “ tailings ” 
contain furfural, methyl-ethyl ketone, and allyl acetate, 
with small quantities of paraxanthine. The best com¬ 
mercial wood spirit oontains 95% or more methyl aloohol, 
the common varieties 75 to 95%, and some only 35 to 40%. 
The crude aloohol as sold usually has a sp. gr. of 0-796 
to 0-875 at 15-5° C. In the United States hard woods, 
especially birch, beech, maple, oak, elm and alder, are 
preferred for the distillation, though processes for the 
destructive distillation of sawdust and wood waste 
have been developed. The wood is seasoned for 1 to 2 
years and cut into lengths of 50 in., which are distilled 
in iron retorts at 400° to 500° F. (200° — 260° C.). The 
volatile products are condensed, the uncondensablo 
portion returned and burned below the retorts. The 
pyroligneous acid (containing aoetio arid, methyl alcohol, 
aoetone, allyl alcohol, phenols, etc.), which separates 
on the top of the condensed products has a sp. gr. of 1-02 
to 1'%. It is used to a small extent in the preparation 
of an impure iron aoetate known as “ black iron liquor ” 
or ” pyrongnate of iron,” but it usually treated to separate 
the methyl aloohol (about 4%), acetone and ooetic acid by 
neutralisation with lime and fractional dwjlBution. Three 
stills (2500 galls, each) are commonly used, and the 
respective distillates contain about 15, 42 and 82% wood 
aloohol. The residue at gray acetate of lime is exported 
for the manniaeture of acetic odd, whilst the etude 


Tungsten wire filaments ; Preparation of -. O. Ruff. 

Z. Ver. deutsch. Ing., 1913, 67, 1615. Chem.-Teohn. 
Rep., 1914, 38, 146. 

To prepare a dense, ductile wire suitable for eleotric lamps, 
pure tungsten is first obtained by reducing the trioxide 
in hydrogen, and it is then compressed into rods whioh are 
hardened by heating gradually in a current of hydrogen 
in a tubo furnace to 1000° 0. for 1 hour. The rods are 
sintered by hoating electrically up to 2850” C., the heating 
being carried out very oarefuUy and slowly, as the quality 
of the final product largely depends en this process. 
The rods are then hammered and rolled at 1200°—1300° C. 
in a current of hydrogen in a special machine, the operation 
icing repeated until the rodH arc reduced to the desired 
diameter. To point the rods before inserting them in the 
wire-drawing machine the ends of the thicker rods ore 
dipped into molten potassium nitrite, and the thinner ones 
aro mado the anode in an electrolytic oell containing 
potassium cyanide. The finished tungsten wire is silvery 
white, malleable, tough, ductile and non-magnetio. It ■ 
stable in air at ordinary temperatures but oxidises at 
a red heat so that clectrio lamps with tungsten filaments 
have to be exhausted.—T. C. 

Coconut and its products, with special reference to Ceylon, 
Pratt. See XII. 

Patikts. 

Coal or other solid material; Apparatus for Me distillation 

of -. T. Hughes, London. Eng. Pat. 23,418, Oot. 16, 

1913. 

A vertical metal retort is formed with a oentral hollow 
wall containing the heating flues, and intermediate loavred 
walls arranged so as to support a thin layer of the ooal os 
either side of the oentral wall, and to provide a collecting 
chamber for the distillation products adjacent to the 
outer wall of the retort. Tho retort may be oircolar ill 
plan, the walls and chambers being of annular form 
The floor of the retort is carried on rails on a base- plate 
whioh can be lowered for withdrawing the charge,— A.T.L 

Absorbent or decolorising substance; Manufacture of an 

-. Aktiebolaget Kolm. Gor. Pat. 276,343, Oot. 1, 

1913. 

The bituminous eonoretions containing uranium, whioh 
are found in oort&in alum shales in Sweden and elsewhere 
known as “ kolm,” are subjected to dry distillation 

5 receded at followed by extraction with water or,otida 
'he product msy be used lor deoolorising soaoharim 
juices and other liquids.—T. F, B. 
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Apparatus for the treatment [destructive distillation] of 
nitrogenous waste, sewage sludge and the like. Eng. Pat. 
21,856. See XIXb. 

Recovery of valuable products [oil and combustible material ] 
from clay and the employment of such products in the 
manufacture of bricks. Eng. Pat. 28,191. See VITI. 


in.-TAR AND TAR PRODUCTS. 

Benzoic acid ; Quantitative study of the sulphonation of -. 

.T. Maarse. Rcc. Trav. Chim. Pays-Bas, 1914, 33, 207— 
238. 

Benzoic acid was sulphonated by heating with 4 to 10 
times its weight of 93—100% sulphuric acid at from 140° 
to 209° C. and for from 6 to 91 hours. o-Sulphobenzoic 
aoid was not produced under any of the above conditions. 
The principal product was the 7 / 1 -acid together with a 
small proportion, generally less than 10%, of the p-acid. 
Prolonged heating or high temperatures favoured the 
formation of the latter. The benzoic acid was incom¬ 
pletely sulphonated whon heated to 140° C. with 4 times 
its weight of 93% acid for not more than 24 hrs. With 
largor proportions of acid, or more concentrated acid, or 
at nighor temporatures, the whole of the acid was snl- 
phonated.—F. Shdn. 

Patent. 

Coal-tar or its products; Treatment of - for the removal 

of the properties therein tending to induce pitch-cancer. 
H. W. Robinson, Sedgley. U.S. Pat. 1,114,045, Oct. 20, 
1914. Date of appl., Feb. 11, 1914. 

See Eng. Pats. 4159 and 10,156 of 1913; this J., 1914, 
412.—T. F. B. 


IV.—COLOURING MATTERS AND DYES. 

Supjdy of dyestuff8 and colour *. Board of Trade Announce¬ 
ment, Nov., 1914. 

The Board of Trade has had undor consideration the 
uestion of the supply of dyestuffs and colours, the 
eficienoy of which at the present time, owing to the 
cessation of supplies from Germany, is causing great 
apprehension in tne textile trades and in other important 
British industries. After consultation with the Committee 
on Chemical Manufactures, appointed in August last 
•mder the chairmanship of the Lord Chancellor, it appeared 
to the Board advisable to take such stops as were possible 
to develop the immediately available sources of supply, 
and also to encourage the permanent manufacture of 
dyestuffs and colours in the United Kingdom on a large 
soale, so as to guard against any recurrence of the present 
difficulty. As regards interim'stops, arrangements have 
been made to encourage the immediate expansion of the 
various existing sources of supply. As regards the 
permanent supply, after preliminary consultations with 
representatives of some of the prinoipal bodies of con¬ 
sumers, a meeting was held at the oftioes of the Board of 
Trade on Tuesday, November 10, which was attended 
by representatives of 22 important associations and firms 
engaged in the oolour-using industries. There was laid 
before the meeting a soheme for tho formation of a limited 
oompany with a large capital of which the bulk would 
be subeoribed by the consumers of dyestuffs and oolours 
and othors interested, the Government indicating their 
willingness conditionally on this being done to subscribe 
a certain proportion of the share capital and to guarantee 
the interest on a large debenture issue for a term of years. 
Precautions would be taken to preserve the British 
control of the enterprise and to prevent undue encroaoh- 
ment on other branohos of the ohemioal trades. The 
mooting was informed that preliminary arrangements 
had been made enabling the Government to aoquire 
important dyo-produoing works in this country for the 
purposes of the new company if established, and that the 


Government would be prepared to take all necessary 
steps to secure the acquisition of any other oonoems in the 
Umted Kingdom whose transfer to the new company 
might be desirable. The meeting unanimously adopted 
a resolution approving in prinoipfe of a national effort 
being made by tne trade to inorease the British supply of 
synthetic oolours and welcoming the assistance of the 
Government for that purpose. A small committee 
representing tho trades concerned was appointed to oonfer 
with the Board of Trade with a view to tne elaboration of a 
soheme on the lines discussed at the mooting. 

A further announcement as to the proposed oompany 
will be made at an early date. 

Phthalein dyestuff of the naphthalene series ; New -. 

[Indicator.] E. Konig. Chem.-Zeit., 1914, 88, 483. 

A new dihydroxynaphthophthalein is formed by melting 
2 mols. of 1.6-dihydroxynaphthalene with 1 mol. of phthalio 
anhydride. It forms a scarlet chloride and blue-green 
alkali Balts. Methylation gives a colourloss ether, soluble 
in sulphuric acid with o Bcarlct colour and intense fluores¬ 
cence. It gives dibromo- and di-iodo-compounds and a 
disulphonic acid, the latter forming a oolourloss dipotassium 
salt and a blue-green fluorescent tetra-potassium salt. 
Tho new phthalein is too sensitive to alkalis to bo used 
in dyeing; in fact it sorvos as an indicator and can advan¬ 
tageously replaoe phenolphthalein in titrating yellow or 
red solutions.— J. B. 

N-Mclhyl-a-acetylindole. Diels and Durst. See XX. 
Patents. 

Vat dyestuffs of the naphthalene, series ; Process for preparing 

-. M. Kardos. Ger. Pat. 276,956, Oct. 10, 1913. 

Addition to Ger. Pat. 276,357 (see this J., 1914, 1045). 
Naphtiialknedicarboxyuc acid imine or acenaphthene- 
quinone oxime, in either of which the NH-group contains 
an alkyl, aryl, or similar substituent, is fused with an 
alkali hydroxide, or the dyestuffs obtained according to 
the prinoipal patent are treated with alkylating or arylating 
agents. The dyestuff from N-mothylnaphthalenodicar- 
boxylic acid imine dyes cotton pure red shades fast to 
ohlorine and light.—T. F. B. 

Azo dyestuff which may be developed on the fibre ; Manufac¬ 
ture of an -. 0. Muller, Assignor to Kalle und Co. 

A.-G., Biebrich on Rhine, Germany. U.S. Pat. 1,113,468, 
Oot. 13, 1914. Date of appl., Nov. 13, 1913. 

See Ger. Pat. 275,660 of 1912; this J., 1914, 828.—T. F. B. 

Azo dyes for wool. P. Hauptmann and A. Rohde, Lever¬ 
kusen, Germany, Assignors to Synthetic Patents Co., 
New York. U.S. Pat. 1,113,622, Oot. 13, 1914. Date 
of appl., Sept. 4, 1913. 

See Ger. Pat. 269,213 of 1912 ; this J., 1914,247.—T. F. B. 

Sulphur [sulphide] dye; Green -. J. Flachslknder, 

Assignor to Farbenfabr. vorm. F. Bayer und Co., 
Elbcrfcld, Germany. U.S. Pat. 1,113,766, Oot. 13,1914. 
Date of appl., Aug. 9, 1911. 

See Eng. Pat. 30,104 of 1910; this J., 1912, 66.—T. F. B. 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPES. 

CeUulote ; The methylation of - -. Pari II. Hydrolyais 

of methylated cellulote. W. S. Denham and II. Wood- 
house. Chcm. Soc. Trans., 1014,106, 23S7—2368. 

The formulae given in the previous paper (this J., 1913, 
074) are not to be taken as representing the composition 
of definite homogeneous methyloellulosee. Methylation is 
progressive without definite stages; the peroentage of 
oombined methoxyt increases with the number of suooessive 
treatments; after six methylations products containing 
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28*80 and 25 07% OCH, were obtained. All the opera¬ 
tion* were attended by low of weight, particularly the 
aixth methylation which was carried out with more con¬ 
centrated sodium hydroxide (38-3 grras. per 100 o.o.). 
The highly methylated preparations were nydrolysed at 
0° C. by means of hydroohlorio acid saturated with the 
gas at that temperature (of. Wills titter and ZeohmeiBter, 
this J., 1913, 822); solution and hydrolysis took place 
without evidence of profound decomposition. The 
produot-8 of hydrolysis were resolved by a complex series 
of fractionations with solvents (ether and acetone) and 
by distillation of methvlglucosides prepared from them, 
into a mixture of motnylhexoses ; no disaccharide was 
detected. The substances aotually isolated may be 
classified as follows :—an amorphous monomethylglucose 
or mixture of several; an amorphous dimethylglucose or 
mixture of several; a crystalline trimethylglucose; a 
trace of a crystalline compound, possibly totramethyl- 
glucose. No dextrose was isolated but strong presumption 
of the presence of unmethylated hexose was obtained. 
The presence of small traces of tetramethylglucoso may 
be duo to the depolymorisation of the cellulose during the 
methylation treatments or else to the existence of terminal 
dextrose residues in the cellulose molecule. Substantially 
the highest product of the methylation of cellulose is 
represented by trimethylglucose after hydrolysis, which 
confirms the existence of three free OH groups in the C» 
unit. As the trimethylglucose crystallised readily and 
was apparently a homogeneous substance, occurring in 
the a form, there is a presumption in favour of the sym¬ 
metrical linkage of the dextrose residues in the cellulose 
molecule. The trimethylglucose isolated in the crystalline 
form amounted to 10% of the crude product and a further 
quantity remained in the mother liquors ; it did not yield 
an osazone, and its constitution has not been definitely 
determined.—J. F. B. 


Coconut and its products, with special reference to Ceylon. 
Pratt. See XU. 


Paper, pasteboard, and cardboard . Board of Trade 
Bulletin No. 00. 

May be obtainod from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, K.C. 


Patents. 

Paper pulp i Apparatus for straining -. W. W. 

Beaumont, London. Eng. Pat. 22,094, Oct. 1, 1913. 
Addition to Eng. Pat. 23,191, Oct. 10, 1912. 

The gradual rotation of the straining drum is produced by 
the action of vibro-motors applied to the oradle arms in 
whioh it is mounted, the vortical and horizontal movements 
of the vibro-motors being compounded to produce a 
circular or elliptical motion of the drum.—J. F. B. 

Pulp-mixing chests and the. like. S. Milne, Edinburgh. 

Eng. Pat. 10,154, Apr. 24, 1914. 

The floor of the chest slopes towards the oentre and the 
corners between floor and side are rounded. At the 
bottom of the central vertical shaft is fixed an agitator 
with flat vertical blades arranged to force the pulp outwards 
only. Higher up on the shaft a propeller is fitted with 
helioal blades arranged to force the pulp downwards 
into the sphere of aotion of the agitator.—J. F. B. 


VL—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Adsorption and stabilisation. [Thtory of dyeing.] J. C. 
Blooher and E. F. Famau. J. Phys, Chem., 1914, 18, 
829—640. 

To amount for certain apparent anomaliaa in th« dyeing 
of silk, aa viewed from tele standpoint of the adsorption 


theory, Bancroft (see this J., 1914,197, 349,689) advanced 
the view that substances when adsorbed may be rendered 
more stable. Blue hydrous oopper oxide, for example, 
is readily transformed into the blaok oxide at 100“C., 
but is stable when adsorbed on wool and also in presence 
of small quantities of manganous sulphate, and, aooording 
to the present investigation, many other salts (ZnSO„ 
NiSO„ CoCl„ AUSO,)„ Cr,(SO,)~ MgCI.) behave 
similarly. The stability of blue hydrous cobalt oxide 
is increased by hydrous niokei oxide (Benediot, J. Amor. 
Chem. Soo., 1904, 86, 69S) and by adsorbed oobalt 
sulphate (Hantssoh, Z. anorg. Chem., 1912, 78, 304); 
and the effect of the former has been made to serve 
as a very delioate test for niokei, the rapid change of 
froehly precipitated blue, hydrous oobalt oxide into 
the normal pink hydroxide being retarded in preaenoe 
of niokei. The red dyeing of hydrous aluminium oxide 
from a blue eolloidal solution of Congo aoid, regarded by 
Bayliss (this J., 1911, 1093) as evidence of the formation of 
a red aluminium salt, is considered to be due to the stabilisa¬ 
tion by the hydrous aluminium oxide of a red Congo aoid 
unstable in aqueous suspension. Certain anomalies in 
the dyeing of silk with pieric acid dissolved in organio 
solvents are probably to be amounted for by tautomeriam 
and the slowness with which equilibrium is attained.—A. S. 


Patxhts. 

[Washing] Treating textiles, pieces, warps, etc., with liquids ; 

Machine for -. J. S. Ainley, Huddersfield. Eng. 

Pat. 29,928, Dee. 30,1913. Addition to Kng. Pat. 6970, 
March 22, 1913 (this J., 1914, 261). 

Thu fakrio is outtled on to an endless apron whioh travels 
intermittently ovor a solid supporting table whereon it is 
pressed or “ posaed ” by the aotion of rollers moved 
intermittently towards and away from the portion of 
fabrio lying on the apron.—J. B. ■ 


Cop-dyeing and like machinery. F. Riley and J. H. Riley 
and Co., Ltd., Bury, LancB. Eng. Pat. 30,025, Deo. 31, 
1913. 

The gauzo envelope which eneloeee the oope dispoeed 
radially on the outsido of a vertioal cylinder with deep 
projecting flangea, top and bottom, and whioh bede against 
low projootions on the inner faoea of the periphery of 
these flanges, is hold in position by rods having reduoed 
shouldered ends passing through holes in the flanges. 
One of the reduoed ends of the rod, considerably longer 
than the other, is surrounded by a helioal spring and 
the rod may be removed by lifting it against the pressure 
of the spring.—J. F. B. * 


Dyeing process. J. J. Fearon, Assignor to C. J. Fox, 
Philadelphia, Pa. U.S. Pat. 1,113,766, Oot. 13, 1914; 
date of appl., May 2, 1913. 

In dyeing sulphur colours on skein yam the hanks are 
first dyed in the usual way and then washed in the same 
vessel, air being circulated through the mass of yam during 
washing, or air may be forced directly into the dye-bath 
after the dyestuff has been exhausted.—J. B. 


Dyeing apparatus and process. A, J. and J. A. Ran, 
Clifton, N.J., D.S.A. Eng. Pat. 22,595, Oot. 7, 1913. 
Under Int. Conv., Oot. 17, 1912. 

Sax Fr. Pat. 463,603 of 19131 this J., 1914,418.—T. F. B. 


Dyeing machine. R. D. Booth, Philadelphia, Assignor to 
The Psarkai Dyeing Maohine Co., Cleveland, Ohio. 
U.8. Fat. 1,113,405, Oct. 13, 1914. Date of appL, 
Oot. 16, 1911. 

Sm Fr. Fat. 436,936 of 1911; tide J., 1912,430.—T. F. B. 
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VIL—ACB98; ALKALIS; SALTS; MOK- 
METALLIC ELEMENTS. 

Iron, mercury and anemic; Determination of - in 

sulphuric acid. H. Nisjenson. Chem.-Zeit., Sept. 29, 
1911. Pharm. J., Nov. 14, 19H. 

Ik an Erlenmeyer flask 60 grms. of pure zinc are placed, 
and 100 c.o. of sulphuric acid, freed from HNO, by heating, 
are added by moans of a burette. The hydrogen is 
passed into a small Erlenmeyer flask, containing 1 c.c. 
of bromine, 100 o.c. of water, and a few drops of sulphuric 
acid. After about an hour and a half nearly all the zino 
will be in solution. The rest of tho zinc, whioh contains 
mercury, as an amalgam, is filtered, washed and dried. 
After boing mixed with freshly burnt caloium oxide, it 
is plaoed in a porcelain crucible, covered with a weighed 
cover. The upper hollow of the cover is filled with oold 
water and the crucible is cautiously heated for ten minutes; 
the cover is washed with alcohol, dried in a stove, and 
weighed. The iron will be in the filtrate and is titrated 
with N /100 permanganate. The arsenic is absorbed as 
AsH, by the solution of bromine. Tho bromine is evapor¬ 
ated by heating the solution. The colourless liquid is 
roduoed by boiling with Na^O, after which hydrochlorio 
acid is added. The arsenic is titrated with a N/10 KBrO, 
solution, using indigo as an indicator. One c.c. of KBrO s 
solution corresponds with 0-00375 grin. As. - This analysis 
of technical sulphuric acid can be done in about five hours. 


Potaaaium-phosphoric acid-water and ammonia-phosphoric 

acid-water; The ternary syatems -. E. O. Parker. 

J. Phys. Chem., 1914, 18,'053—661. 

Study of the systems mentioned in the title showed that 
at 25° C. the stable solid phases in contact with solutions 
containing ortho-phosphoric acid and potassium or 
ammonium are K.H,P0 4 ,H a P0 4 ; KH.PO,; K.PO.; 
K J PO,,3H,0; KOH,2H a O ; (Nll 4 )H a P0 4 ; (NH 4 ) a HPO„ 
and (NH 4 ),P0„3H,0. Some experiments were also made 
with solutions containing both potassium hydroxide and 
ammonia in addition to phosphoric acid, and the results 
arc tabulated. One of tho solutions was allowed to 
stand over sulphuric acid at 25“ C., until both the sulphuric 
acid and the solution were constant in weight and a solid 
had separated from the solution. The solution then con¬ 
tained NH 4 1-81, K 4-95 and P0 4 3-96mols. per 1000 grms., 
and in the solid which separated, substances having similar 
optical properties to KH,PO, and K,P0 4 wore recognised; 
two double salts, one or both of which was unstable iu tho 
air (with liberation of ammonia), or an unstable double salt 
and a solid solution were also probably present. To obtain 
a compound containing potassium, ammonia, and phos¬ 
phoric aoid, stable at tho ordinary temperature—the 
chief objeot of the investigation—it will be necessary to 
use more aoid solutions.—A. 8. 


Ammonium phoaphomolybdate : Behaviour of - with 

ammonium hydroxide. P. B. Sircar. J. Amer. Chem. 
Soo., 1914, 88, 2372—2374. 


Ik Woy’s method of determining phosphates (Chem.-Zeit., 
21, 442) the phosphoric acid is precipitated as ammonium 
phosphomolybdate and this is dissolved in ammonia, and 
the phot phono acid re-preeipitated with magnesia mixture. 
Aooording to Gibbs (Amer. Chem. J., 1891, 5, 361, 391) 
crystals <a 2(NH 4 ),P0 4 ^MoO„7H,0, separate when the am- 
moniaoal solution of the phosphomolybdate is allowed to 
stand. The author finds that when ammonium phos- 
phomolybdato is treated with a moderate quantity of strong 
ammonia solution, white orystals of (NH 4 )jMo a O,,3NH„ are 
formed, whilst with a large excess of ammonia the orystals 
which separate at first, re-dissolve, and subsequently a 
fioooulent preoipitate of (NH 4 ),HP0 4 , is produced, whioh 
is very hygroaoopio. The compound, (NH 4 ) J Mo,0 7 ,3NH„ 
loses ammonia on standing and yields (NH 4 ) f Mo,0,. ft 
sometimes contains 0-1—0-2% of phosphoric acid, probably 
adsorbed. In a very few oases the salt described by Gibbs 
(be. o*t) was obtained.—A. 8. ' 


Ammonium chloride; CryslaUieation of -in cubes. 

A. Dubose. Bull. Soc. Ind. Rouen, 41, 336. Pharm. 

J., Nov. 14, 1914. 

Cubical crystals of ammonium ohloride may be obtained 
by adding small amounts of copper or iron salts to the 
crystallising solution. The best results, however, are got 
by using 1 of ammonium acetate per 1000, added to the 
solution in the concentration bath at 100° C. The 
ammonium acotate is probably decomposed to acetamide, 
and it is to the latter compound that the modification of 
the crystalline form is due. 


Potaeaium chloride from freshly-cut kelp; Leaching of -. 

A. R. Mens and .1. R. Lindemuth. J. Ind. Eng. Chem., 

1913, 6, 729-730. 

Large samples of the alga Macrocystis were towed through 
sea-water, and portions subsequently analysed in the wet 
condition and after drying before and after this treat¬ 
ment. The ash ranged from 2-76 to 3 40; KC1 16-97 to 
27-87, N 0-79 to 1-07, and I 0-00 to 0-16%. Another 
sample contained from 16-29 to 32-05% KC1. The stems 
contained more potassium than the leaves, and the 
variations were due solely to the difficulty of obtaining 
an average sample. These results show that freshly-cut 
kolp docs not lose its potassium chloride when immersed 
in sea-water, at all events for periods up to 135 hours. 
A sample of the rook weed “ sea-lcttnco ’’ contained 
47-41% KC1. Hence its presence in kelp is not detri¬ 
mental ; but its collection would prove too expensive for 
it to be an economic source of potash.—C. A. M. 


Potaeaium iodate; Photolysis of -. .1. H. Mathews 

and H. A. Curtis. J. Phys. Chem., 1914, 18, 641—652. 
A mixture of potassium iodate and iodide in solution is 
decomposed much more rapidly under the influence of 
ultra-violet light than is a solution of either salt alone. 
The rate of decomposition of potassium iodate by light 
decreases slowly when the solution is exposed to the air. 
The decomposition is inhibited when the solution is kept 
saturated with oxygen, but is greatly accelerated By 
carbon dioxide. In the photolysis of potassium iodate 
the two reactions: 

KIO,=KI+30; 

SKI +KIO„+6CO a +3H.0 - 6KHCO,+61, probably 
occur, tho second with a much higher velocity than the 
first.—A. 8. 


Silver nitrate aolutione ; The advent jiropertiea of -. 

The sillier voltameter. III. T. M. Lowry. Roy. Soc. 

Proc., 1914, A91, 53—71. 

Ahoko impurities which may influence the weight of the 
deposit in tho silver voltameter are substances whioh 
although almost insoluble in water dissolve in silver 
nitrate solutions and are thus precipitated when suoh 
solutions become impoverished during electrolysis. The 
influence of dilution and of temperature upon the solubility 
of silver ohloride, silver bromide and silver sulphide in 
silver nitrate solutions is indicated in a series of solubility 
curvos. The solubility of silver ohloride in solutions of 
hydrochloric acid and of sodium chloride is also similarly 
recorded. Black Bilvor sulphide was permanent in 
contact with silver nitrate solutions up to 10% strength; 
but with increasing concentration the change to the 
yellow variety was more and more rapid.—J. R. 

Hydrogen peroxide; Preservation of -. J. H. Walton, 

jun., and R. C. Judd. Z. physik. Chem., 1913,83, 315. 

Chem.-Techn. Rep., 1914, 38, 85. 

Cokcektrated solutions of sodium chloride will preserve 
hydrogen peroxide) the time required for the decom¬ 
position of half tho peroxide in a solution is approximately 
doubled by the addition of 1 mol. NaCl per litre. Sulphurio 
acid even in a concentration of 0-00066 grm. per litre hM 
a pronounced retarding influence on the decomposition. 
A still better preservative is acetanilide, which is effective 
even in solutions containing positive catalytic agents. 
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such as sodium hydroxide, and also soluble matter from 
glass.—C. A. M. 

Sulphur; A new modification of -. A. H. W. Aten. 

Z. physik. Chem., 1013, 83 , 442. Chem.-Techn. Rep., 
1914, 88 , 247. 

The enhanced solubility in sulphur monochloride of 
sulphur previously heated to 170° U. points to the presence 
of a maximum of 5% of the new allotrope (Sw), which, 
howevor, has not been isolated. Similar solubility 
relationships hold for carbon bisulphido and toluene; 
and all the solutions are yollow.—J. R. 

Olucinum ( beryllium ) sulphate and its hydrates. F. 
Taboury. Compt. rend, 1914,159, 180—182. J. Chem. 
8oc., 1914, 106, ii., 728. 

Thb progressive dehydration, by heating, of tho totra- 
hydrate of glucinum sulphate confirms tho existence of 
the di- and mono-hydrates, tho former being obtained at 
55 °—60° C. and the latter at 100° C., and indicates the 
existence of a hemihydrate obtainable at 150°—160° 0. 
Tlio anhydrous salt obtained at 260° is stable up to 530°— 
640° C M and thus allows of the estimation of glucinum in 
tho form of its sulphate. Glucinum sulphate does not 
form acid salts oven when dissolved in sulphuric acid. 

Terbium. C. James and D. W. Bissel. J. Amor. Chem. 
Hoc., 1914, 86, 2060—2069. 

Tebbium was rapidly separated from gadolinium by 
fractional crystallisation of the bromates, about 30 grins, 
of very pure terbium oxalate, giving a black oxide, being 
obtained from some kilos, of mixed bromates of gadolinium, 
terbium, dysprosium, holmium, and, in traces, yttrium 
and erbium. Tho absorption spectrum given by a strong 
solution, of terbium nitrate consisted of a single band in 
the blue, and the authors conclude from their investigation 
that there is only one terbium. A mixture of air and gas 
directed upon terbium peroxide or upon gadolinium oxide 
containing terbium peroxide, heated almost to redness, 
caused incandescence, the gas usually taking firo.—F. Sodn. 

Neoytterbium ; Isolation of -. J. Blumenfeld and G. 

Urbain. Compt. rend., 1914,159, 323—326. J. Chem. 
Hoc., 1914, 106, ii, 731. 

Thk authors have submitted the earths of the ytterbium 
group, in the form of their nitrates, to a process of fractional 
crystallisation (comparo Urbain, J. Chem. Soc. (Abs.), 
1907, ii, 956 ; 1908, ii, 108), following the stages in the 
purification by measuring the coefficients of magnetisation 
of each fraction. After four thousand crystallisations 
they have obtainod eight successive fractions having the 
same coefficient, indicating the isolation of a definite 
compound. The metal of the nitrate corresponding with 
these fractions they oall “ neoyttorbium.” The para¬ 
magnetism of its oxide is 33*6, and the atomic weight of 
the metal is 173-54. The speotra of these fractions show 
but very feebly the strongest rays of lutecium (compare 
Urbain, loc. cit.), or of thulium (compare Sorot, J. Cnom. 
Soc. (Abs.), 1880, 7, and Clove, ibid.). The spectra do not 
contain the rays of aldebaranium, as indicated by Auer von 
Welsbaoh (oompare this J., 1914, 21). 

Radium: uranium ratio in camotites. S. C. Lind and 
C. F. Whittemore. J. Amor. Chem. Soc., 1914, 86, 
2066—2082. 

Samples of oarnotite representing large quantities (a few 
hundred pounds to several tons) of ore snowed a Ra: U 
ratio identical with that of pitchblende, 3-33 xlO, -7 
whereas those from a few pounds of ore tended to exhibit 
abnormal (high or low) ratios. This is explained by 
supposing that “ transposition ” of radium has occurred 
within the ore bed, producing local differences which are 
equalised in mixing large quantities of ore. Radium 
was determined by the emanation method in one operation, 
either by solution or by ignition, and always after attain* 
ment of equilibrium in sealed glass tubes, for a month or 
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more ; fusion with oarbonato or fusion followed by solution 
gave low results. The “ emanating power ” of oarnotite 
was found to be 16—50%.—F. Sodn. 

Neon and helium ; Production of -, by the. electrical 

discharge. J. N. Collie, H. S. Patterson, and I. Masson- 
Roy. Soc. Proo., 1914, A 91, 30—45. (See also this J,, 
1913, 231.) 

Various forms of apparatus employed for the passage of 
the electrical discharge through hydrogen at low pressures 
are described. With overy precaution against atmospherio 
contamination by leakage the formation of noon and helium 
was repeatedly observed, although occasionally negative 
results were obtained. The absolute and relative amounts 
of neon and helium varied considerably in the different 
experiments. The possibilities of leakage, permeation, 
and occlusion are dismissed in favour of the actual pro¬ 
duction of tho inert gases through the agency of the dis¬ 
charge.—J. R. 

Charcoal; Absorption of gases by - at low temperatures. 

G. Claude. Comptes rend., 1914, 158, 861—864. 
Hydrooen forms an exception to the general rule that the 
absorption of a gas by charcoal at low temperatures 
depends upon tho ease of liquefaction of the gas. In 
comparative experiments on the absorption of nitrogen, 
neon, helium and hydrogen by ooco-nut charcoal at 
—195-5° and —182-5° C., using an arrangement similar 
to that employed by Dewar (Proc. Roy. Inst., 1907, June 
7), at the same pressures the absorption of hydrogen 
was enormously greater than that of either helium or 
neon, although, in accord with Dewar’s observation, not 
so great as that of nitrogen.—G. F. M. 

Air and ammonia ; Explosibility of mixtures of -. 

K. Sehlumhorger and W. Piotrowski. J. Gasbol., 1914,* 
57, 941—943. J. Gas Lighting, 1914, 128, 305. 

An explosion at an ice-factory by which damage to the 
factory and injury to the stoker ocourred, was investigated 
by H. Bunto, who found that tho explosion must have 
been one of a mixture of air with ammonia that had 
escaped from tho refrigerator. The authors have further 
investigated the subject. They find that tho chief reason 
why mixtures of air and ammonia in experimental trials 
have not exploded hitherto, is that narrow tubes like 
burettes, etc., have been used, and tho cooling effect of 
their walls is proportionately great in the case of such 
explosive mixtures. The mode of ignition, too, is known 
to have an effoot in such oases. A spherical vessel is most 
favourable to complete combustion, and ignition should 
take place at the oentre of the vessel, in the present 
research, the authors pr oduced a spark of the same strength 
for all the ignitions by employing a ten-volt accumulator 
with induction-coil of special construction and a long pendu¬ 
lum contact-breaker. This pendulum, liberated each time 
from the same position, made contact for precisely the same 
period through a platinum point attached to its bob, 

f tassing over tho surface of mercury which was forced 
rom a levelling vessel to the top of a tube slightly over an 
inch in diameter. The pendulum was connected With 
one pole and the mercury with the other pole of the ooiL 
The eleotrodes in the explosion vessel were of 0*8 mm. 
platinum wire, the ends bein^ 6 mm. apart. It was found 
that explosion ocourred with perfectly dry ammonia, 
and air dried only by passing it over concentrated sulphuric 
acid, whereas if the air were further dried by passage over 
phosphorus pentoxide, no explosion occurred. A state 
of constant humidity was then secured for the further 
experiments by passing the air through dilute sulphuric 
acid of sp. gr. 1-340, having an aqueous vapour tension at 
20° C. of 8*494 mm. Using as explosion-vessel a spherical 
bulb of 110 mm. diam, and with a capacity of about half 
a litre, it was found that under these conditions the 
explosive mixtures of air and ammonia ranged from 
16*5 to 26*8% by vol. of ammonia in the mixture. In a 
Bunte burette (19 mm. diam.), with a spark-gap of 2 mm., 
no explosion could be obtained, but continuous com¬ 
bustion was observed betifeen the limits of about 19 and 




1068 


Ct. vm.—GLASS; CERAMICS. 


[Nov. 80,1014. 


25% NH,. The mixture corresponding with the oom* 
bining proportions of ammonia and oxygen is 21*9% by 
vol. of NH| with air. 

Analysis of silicol (Jorrosilicon) and other silicon alloys 
used for the production of hydrogen. J&ubcrt. See X. 

Precise standardisation of hydrochloric acid solutions- 
Andrews. Sec XXIII. 

Patents. 

Phosphoric, acid; Method of manufacturing -. I. 

Hochenbloiknor, Charlotte, N.C., Assignor to Southern 
Electro-Chemical Co., New York. U.S. Pat. 1,112,211, 
Sept. 29, 1914 ; date of appl., Feb. 7, 1914. 

Natural phosphate rook, silioious material, and carbon are 
heated bo as to produoo vapours of phosphorus wliioh are 
withdrawn with the furnace gaBes, the ourront of gases 
being broken up and mixed with oxygen ( e.g ., by admitting 
this gas as a counter-current), and the phosphoric acid 
absorbed by an aqueous liquid in towers oporated on the 
oounter-current system. The spent gases may be passed 
through a scrubber.—F. Sodn. 

Barium oxide ; Method of preparing -. L. E. Saundors, 

Niagara Falls, N.Y. U.S. Pat. 1,112,721, Oct. 6, 1914 ; 
date of appl., Feb. 5, 1912. ' 

Barium sulphate is decomposed by the heat of an electric 
arc under non-reducing conditions, obtained by maintaining 
the material out of contaot with the arc.—0. R. 

Epsom salts ; Process of making -. G. Clarke, Assignor 

to The Ohio Chemical and Manufacturing Co., Cleveland, 
Ohio. U.S. Pat. 1,112,770, Oct. 6, 1914 ; date of appl., 
Aug. 2, 1913. 

A hot solution of forrous sulphate is partially neutralised 
with a double oxide of calcium and magnesium, and the 
neutralisation completed with magnesium oxide. The 
precipitated ferrous hydroxide is removed, and magnesium 
and calcium sulphates are recovered from the solution by 
fractional crystallisation. —F. Sodn. 

Zinc oxide ; Manufacture, of -, and apparatus therefor. 

J. A. Singmaster, Palmcrton, Pa., Assignor to New 
Jorsey Zinc Co., New York. U.S. Pats. 1,112,853 and 
1,112,854, Oct. 6, 1914 ; dates of appl., Jan. 9 and 18, 
1912. 

A charge of zinc ore and combustible material is carried 
through a tunnel furnace on a number of perforated grates, 
eaoh mounted on a truok and provided with its own air 
supply. Air is forced through the bed, the current 
being increased^as the material passes forward, and tho 
zino oxide fumes are discharged at successive points 
through a number of off-takes in the roof of the furnace. 

-0. R. 

Alkali silico-alum incite. richer in alkali than felspar [, and 

hydrochloric, acid ]; Method for making -. A. H. 

Cowles, Assignor to The Eloctrio Smelting and Alu¬ 
minium Co., Sewaron, N.J. U.S. Pat. 1,111,881, Sept. 
29,1914; date of appl., Sept. 11, 1913. 

Material containing silica, alumina, and carbon, disposed 
to present a relatively extended surface, is subjected to 
the action of water vapour and salt vapour in a rotary 
furnace. For example, a mixture of clay, salt, and finoly- 
divided carbon, agglomerated into small masses, is fed 
into the converting zone of the furnaoe, whilst steam, 
air, and water are blown in at the lower end, the excess of 
water vapour being sufficient to aid in condensing the 
hydrogen chloride produoed. Portions of the furnace 
susceptible to attack by the aoid are kept at a temperature 
above the b.pt. of strong hydrochloric acid.—F. Sodn. 

Alkali cyanogen compounds; Making of -. J. C. 

Clancy, Assignor to Portland Gold Mining Co., Colorado 
Springs, Colo. U.S. Pat. 1,112,893, Oct. 6, 1914; date 
of appl, June 22, 1912. 

Calcium ovanamide is heated jrith alkali sulphide or a 
mixture of this and another wlkali salt, e.g., with its 


own weight of a mixture of equal weights of sodium 
sulphide and chloride, in presenoe of carbonaceous material. 

—F. Sodn. 


Sulphuric acid; Apparatus for producing -. E. H. 

McFarland, Cincinnati, Ohio, Assignor to General 
Electric Co., New York. U.S. Pat. 1,112,424, Sept. 29, 
1914. Date of appl, May 10, 1913. 

See Eng. Pat. 15,293 of 1913 ; this J., 1914, 482.—T. F. B. 

Continuous stills for the dissociation of chemical solutions 
by heat. Eng. Pat. 337. See I. 
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Ceramic industry ; Sanitary conditions in the -. Ley- 

mann. Zentralbl. Gow.-Hyg., 1913, 1, 94. Chom.- 
Tochn. Rep., 1914, 38, 190—191. 

In 1903, 1672 factories out of 14,000, employing 10,360 
workers out of 140,000 used lead compounds. Disoases 
of tho respiratory organs are not more numorous than in 
other tradoB. Among 66,000 workers in 429 factories 
between 1900 and 1903 there were annually 88 cases of 
lead poisoning (0-13%), on the average. In factories 
where galona is used no cases were observed.—O. E. M. 

Plate and sheet glass. Board of Trade Bulletin No. 92. 
May be obtained from tho Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, E.C. 

Patents. 

Tunnel dryers for drying products of clay and the like 
material. A. R. Stevenson, Glasgow. Eng. Pat. 
23,174, Oct. 14, 1913. 

Air is heated by passing along pipes arranged in a flue 
which extends along the base of the tunnel and is heated 
from any available source. The flue is covered with 
thin plates, and the heated air is led from the longitudinal 
heating pipes by means of a number of vertical pipes to 
tho to]» of the drying chamber. Air and moisturo are 
withdrawn from near tho bottom of tho drying chamber 
by vertical downward pipes, arranged in the wall of the 
tunnel dryer, and pass into a longitudinal flue, below the 
heating flue, which communicates with the chimney 
stack.—W. C. H. 


Clay or the like; Apparatus for drying products of -. 

L. E. Rodgers, Chicago, Ill U.S. Pat. 1,103,435, 
July 14, 1914 ; date of appl, Nov. 18, 1913. 

The articloB to be dried are run on trucks through a 
number of non-communicating chambers, arranged side 
by side. Conduits into which hot and cold air can be 
forced are arranged transversely across the chambers, and 
communicate with mixing chambers through openings 
controlled by valves. Air feeder-ducts arc arranged 
longitudinally beneath the drying chambers and com¬ 
municate with them through openings in the top walls 
of the ducts which are connected at one end with the air¬ 
mixing ohambers. The hot and cold air conduits are 
placed midway between the ends of the drying chambers 
in order to supply air to the opposite ends of the chambers. 

—W. C. H. 


Oas retorts and the like; Manufacture of fireclay -. 

G. V. Evers, Stourbridge, Worcester. Eng. Pat. 25,590, 
Nov. 8, 1913. 

To avoid handling the retorts or other articles between the 
processes of shaping and firing, they are shaped in the 
firing kiln, by means of a machine oarried on overhead 
rails.— A. T. L. 
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Clay i Recovery of valuable products [oil and combustible 

material ] from - and (he employment of suck products 

in the manufacture of bricks and the like. G. P. Crowden, 
Peterborough. Eng. Pat. 28,191, Deo. 6 , 1913. 

A retort is fixed in one of the chambers or hot flues of 
a brick kiln, and is so arranged that material can be 
charged into it and produots of distillation withdrawn 
and collected in a hydraulic main. Clay or shale, con¬ 
taining bituminous substances, is thus distilled by the 
heat of the brick kiln, steam, also superheated by the 
heat of the kiln, being at the same time blown into the I 
retort to assist distillation, and the residual baked clay 
may be mixed with other clays for brick manufacture. 
The liquid and gaseous produots of distillation are applic¬ 
able for heating the kiln itsolf, for illuminating, power 
generating, or othor purposes.—O. 11. 

Class; Manufacture of sheet -. H. K. Hitchcock, 

Tarentuin, Pa., Assignor to Hitchcock Experiment Co. 
Reissue No. 13,804, Sept. 29, 1914, of U.S. Pat. 805,004, 
Nov. 21, 1906. Date of appl., June 18, 1900. 

See this J., 1905, 1306.—T. F. B. 


Dehydrating apparatus. U.S. Pat. 1,112,454. See I. 
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Portland cement; Alterations in Austrian standards for 

-. Cemont 1914, 14—15, 34—35, 65—66. Chom.- 

Techn. Rep., 1914, 38, 270. 

The cement must not oontain more than 2*5% SO a or 
5% MgO. For determining the setting time, a needle of 
1 sq. mm. cross-section, weighted with 300 grms., is 
prescribed. The briquettes used for testing the strength 
of the cement are to be kept in air for the first 24 hours, 
and then some entirely in water at 15°—18° C. until the 
test, and others for 6 days in water and afterwards in air 
at 15°—20° C. The briquettes kopt in water only, must 
have after 7 days a tensile strength of 12 kilos, and a crush¬ 
ing strength ol 120 kilos, per sq. cm., and after 28 days 
20 and 200 kilos, in the respective cases. The briquottes 
kept in water and afterwards in air, must havo after 28 
days, a tensile strength of 25 kilos, and a crushing strength 
of 250 kilos, porsq. em. The directions for the preparation 
and treatment of the briquettes bofore testing are also 
altered.—J. H. L. 

Plaster; Mixing and setting of -. A. Astruc and A. 

Juillet. J. Pharm. Chim., 1914, 9, 5—19. 

A consideration of the qualities of plaster for surgeon’s 
work. For mixing, 60 grms. of water per 100 grms. of 
plaster are recommended: sotting is nearly complete 
after 20 mins. Tho time of setting of the plaster is 
retarded by the presence of mucilaginous substances, such 
as marsh-mallow, gum arabic, linseed, etc.; powdered 
marsh mallow in particular, even when only 0-5% is 
present, more than doubles the time required; setting 
is accelerated by alum and common salt. The rise in 
temperature on mixing and tho duration of tho hoat 
reaction vary with the quality of the ingredients used. 
When marsh-mallow is present, the duration of tho 
reaotion is increased, but tho rise of temperature is less. 
Alum and sodium chloride cause a great increase in the 
rise of temperature and shorten the time. The relations 
between rise of temperature and time are shown graphic¬ 
ally by means of curves.—J. H. J. 

Zinc in treated wood ; Determination of -. F. C. Frary 

and M. G. Mastin. J. Ind. Eng. Cnem., 1913, 6, 738— 
739. 

American railroad companies boy sleepers specified to 
oontain £ lb. ZnCl. per cb. ft.(® about 0*5% Zn). The 
common method of determination is to beat the sample 
with sulphuric acid, add nitric acid, and heat till all 


organio matter is destroyed, when the solution is diluted, 
iron removed, and zinc preoipitated as sulphide and 
weighed as oxide. This gives satisfactory results with 
woods other than oak (especially red oak), the organio 
matter of whioh is not completely destroyed, while only 
about half of the zinc is subsequently preoipitated. To 
obviate tho difficulty 2 grms. of the dned shavings are 
fused in a niokel basin with a little water and about 
30 grms. of pure potassium hydroxide, with frequent 
stirring, and minute fragments of potassium nitrate 
(about 0*5 grm. in all) added from time to time until all 
organio matter has been oxidised. After cooling, the 
mass is dissolved in water, 15 to 20 o.o. of bromine water 
addod, the liquid boiled, 4he nickel oxide separated, and 
tho filtrate and washings rendered faintly aoid with 
hydrochloric aoid. Sodium sulphite is then added, the 
amount of free hydrochlorio acia brought to 2 to 6% by 
vol., tho liquid diluted to 400 c.c., heated to boiling, and 
titratod with potassium ferrocyanido, with uranium 
nitrate as indicator, whilst a blank determination is made 
simultaneously. Tho method gives good results with oak 
impregnated with both creosote and zinc chloride.—C. A. M. 

Patents. 

Slates or tiles; Manufacture of artificial -. J. M. 

Macdonald and J. J. Keswick, London. Eng. Pat. 

21,579, Sept. 24, 1913. 

Pulverised material, for example refuse slate, with or 
without the addition of sand, powdored brick or stone 
and colouring materials, is mixed with approximately 
15% of its weight of Portland cemont. The mixture is 
made into a semi-plastic mass by water or a diluted 
solution of sodium borosilieate, pressed into tho desired 
shapes, allowed to harden and then immersed in a solution 
of sodium borosilioate of 35° to 65° Tw. (sp. gr. 1*175— 
1-275) and finally dried.—W. C. H. ^ • 

Magnesium cement; Process of making -. W. Sieg- 

mann, Assignor to M. V. Gault, Baltimore, Md. U.S. 

Pat. 1,102,358, July 7, 1914 ; date of appl., April 7,1911, 
Magnesium oxide, magnesium sulphate, sodium chloride, 
kieselguhr and if desired asbestos and colophony arc 
mixed with water to produce a plastic mas* to whioh 
carbon bisulphide is also added “ to inorease evaporation 
of moisture and tho dissolution of other ingredients." 


Cement; Process of, and apparatus for making -. 

H. L. Dunoan, New York. U.S. Pats, (a) 1,113,606 
and (b) 1,113,933, Oct. 13,1914 ; dates of appl., Nov. 13, 
1903 (renewed March 10, 1914) and June 20, 1910. 

(a.) Molten furnaco slag is congealed into a sheet of 
plastic material, which is broken up and piled on a oon* 
veyor, where it is annealed and then pulverised and cooled. 
The material thus obtained, containing substantial pro¬ 
portions of active cement material, is mixed with inert 
cement material, produced by treating furnace slag, and 
also with Portland cemont. (b) The apparatus comprises 
a pair of adjustable congealing rolls, through which oooling 
fluids can bo circulated; portions of the rolls, on which fluid 
oooling jets can play, are arranged to Work within oooling 
chambers. Substantially molten furnace slag is supplied 
to tho larger congealing roll by a corrugated, cooled feed 
roll. The stream of plastic slag thus produced is dis¬ 
engaged from the larger congealing roll by a scraper fixed 
to tho feed roll and fed on to a stationary cooled conveyor, 
with which a rotating breaker co-operates and disintegrates 
the slag. Gaseous and liquid cooling jets are directed 
on to tne breaker and stream of slag on the conveyor. 
A moving conveyor, provided with an adjustable speed 
device and enclosed in an annealing chamber, receives 
the slag particles, which when discharged from the con¬ 
veyor, come in contact with fluid cooling jets and pass 
to a rotating disintegrator; from this the slag material 
passes by a shoot to a rotating, ribbed cooling cylinder 
in which the active slag JVbaent material collects.—W.C.BL 
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Hardening cementitious materials. A. C. Horn,'New York. 
U.S. Pat. 1,114,140, Oot, 20,1914 ; date of appl., Oct. 9, 
1012. 

Portland or other hydraulic cement is mixed with finely 
divided magnetite, ferrous sulphate and manganese 
dioxide, worked up into a plastic mass with water and 
formed into any desired shape.—B. N. 

Concrete; Aggregate for -. F. M. Haldeman, Assignor 

to The Master Builders’ Co., Cleveland, Ohio. U.S. rat. 
1,113,555, Oct. 13, 1914 ; date of appl., May 4, 1914. 

The surface portions of a concrete structure are formed of 
cement and finely disintegrated partices of metallic iron 
coated with a thin and substantially uniform film of 
magnotic oxide.—W. C. H. 

Stag ; Process of making articles from -. M. Chiapponi, 

Paris. U.S. Pat. 1,114,581, Oct. 20, 1914. Date of 
appl., Nov. 6, 1913. 

See Fr. Pat. 455,381 of 1913 ; this J., 1913, 945.-T. F. B. 

Composition for coating cement. U.S. Pat. 1,112,059. j 
See XIII. 


X,—METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron ; Addition of titanium iron alloys to foundry -. 

H. Braune. Jernkontorets Annaler, 1913, 08, 822. 
Chcm.-Techn. Rep., 1914, 38, 273. (See also Venator, 
this J., 1910; 570 ; Slocum, this J., 1911, 899.) 
Experiments at the Kgl. Technischen Hochschule of 
Stockholm indicate that the addition of titanium to 
foundry iion removes nitrogen more readily than it 
deoxidises. 0-25% Ti removes as much nitrogen as 
larger quantities. The transformation point, texture, 
specific gravity and mechanical characters of tho iron aro 
not altered. Resistance to strain is increased by addition I 
of 0-25% of ferrotitanium. The quality of steel appears 
to be improved by addition of 0*25% Ti. By embedding 
the iron in 90% titanium and heating in a cementation 
furnace for 14 days; the superficial portions absorbed 
0*1% Ti—J. H. L. 

Titanium in iron and steel; Colorimetric determination of 

-. C. R. McCabe. J. Jnd. Eng. Chem., 1913, 5, 

735—736. 

Amounts above 0-p2% : Two grms. each of the sample and 
of steel free from titanium aro dissolved in 80 c.o. of 
sulphuric acid (1: 3), 4 c.c. of nitric acid (sp. gr. 1*2) added, 
ana the solutions boiled until free from nitrous fumeB, 
and (in the case of cast iron) filtered from silica. The 
liquids are diluted so that in equal volumes the colours 
match, and an addition of 2 c.c. of 3% hydrogen poroxide 
is made to each. Standard titanium solution is then 
added to the solution of non-titanium steel to match 
the colour of the test sample. The standard solution is 
prepared by heating 100 grmB. of ferro titanium with about i 
50 c.c. of strong hydrochlorio acid and (after some moments) 

5 c.o. of nitric acid (sp. gr. M2). After evaporation of 
about half of tho acid the liquid is diluted with 15 to 20 
c.c. of water and tho forro-titanium treated with more 
of tho mixed acids until sufficient has been dissolved 
(about 12 times). The filtrates are evaporated until titanic 
acid separates, and then freed from iron by extraction with 
ether, united, heated with 150 c.c. of sulphuric acid (1:3), 
and filtered. Tho filtrate is diluted to about 700 c.c., 
boiled with excess of ammonia, and the precipitated 
hydrated titanic acid washed free from chlorides by de¬ 
cantation, dissolved in 50 o.o. of sulphuric acid (1:1) 
and diluted to a litre. The strength is determined by 
precipitation with ammonia, and tne solution diluted so 
os to contain 0*0002 grm. of titanium per c.c. Amounts 
below 0*02% :—The solutions of the sample and of non- 
titanium steel are evaporated frt 10 o.c., transferred to 


separating funnels (the dishes being rinsed with about 
15 c.c. of dilute hvarochlorio acid, 2:1), and shaken with 
50 o.c. of ether (free from alcohol) to extract the iron. 
The lower layens are drawn off, each diluted with 225 c.o. 
of hot water, and boiled with ammonia in slight excess, the 
precipitates washed with hot water, and dissolved in 10 o.c. 
of sulphuric acid (1:3), and filtered into 30 c.c. colori¬ 
metric cylinders. The filtrates and washings which should 
bo equal (15 to 18 o.c.) in both cases, are then treated with 
3 c.c. of 3% hydrogen peroxide. In the presence of even 
0-001% Ti a yellow tint quite distinot from the green 
tint of tho non-titanium solution will be seen, and its 
amount may be determined as described above. In 
the case of cast iron tho sample is dissolved in hydro¬ 
chloric acid, the solution filtered, and the residue ignited 
(and after volatilisation of silica with hydrofluorio acid 
and a few drops of sulphuric acid) fused with 1 grm. of 
sodium carbonate. The mass is dissolved in hydrochloric 
acid, and added to the main solution, whioh is then 
extracted with ether, etc.—C. A. M. 

Cementation of iron ; Recent developments and researches ■ 

on the -. W. Guertler. Intern. Zeits. Metailog., 

1914, 6 , 196—199. 

Cementite can only be formed by direct synthesis during 
cementation if the carburising agent (e.g., acetylene, 
cyanogen) is less stable than cementite. In cementation, 
the more or less pure 7 crystals become saturated with 
carbon on their surfaces, and the carbon then 
diffuses from the surface into the interior and 
then from crystal to crystal. The diffusion from one 
crystal to another appears to be independent of the car¬ 
burising agent but increases with the temperature. Since 
j tho carburising agent at the steel surfaco has to be con¬ 
tinuously renewed, fluid agents are the best. Fo,C 
separates out of the 7 -crystttla, on the side remote from the 
carburising agent, when they arc saturated with respect 
to the ageut and supersaturated with respect to Fe 3 C. 
If the carburisation is sufficient, free carbon is obtained 
either by disintegration of cementite or by separation from 
the supersaturated y-crvstals. 

Some results obtained by Hatfield (see also this J., 1911, 
427) are given in the following table :— 


Carbon content after 7 (lays' 
Original composition of steel. cementation nt 050°—-lUlKrC. 







Total 

Free 

Com- 

Added 

c. 

Mn. 

Bi. 

8 , 

p. 

c. 

C. 

bined ('. 

C\ 

O' 

% 




% 

% 

% ' 

0/ 

3*30 

trace 

0074 

001 

001 

330 

315 

0-15 

0 

085 

0-26 

0 003 

001 

0-01 

1-54 

010 

1-44 

0-60 

105 

0 31 

0 084 

0-01 

(>■01 

1-46 

0-26 

1-20 

0 41 

110 

0-27 

0-102 

001 

1 0-01 

1-50 

0-88 

0-82 

0-40 

1-20 

031 

0-084 

0-01 

1 001 

1*60 

1-00 

0-60 

0-40 


-W. F. B. 


Steel castings ; Micro-structure of -. W. Tassin. J. 

Ind. Eng. Chem., 1913,5,713—717. 

Steel costings in the “ green ” (».«., from the mould) 
show a coarsely crystalline regular network the meshes 
of which usually intersect at some angle of an octahedron. 
This structure is termed “ irigorism. When the steel is 
annealed at the right temperature for a sufficient time,, 
the structure becomes finely granular and uniformly 
distributed. With insufficient rime at the right tempera¬ 
ture traces of the original struoture will be seen, whilst 
with too long a rime the new struoture will be much coarser 
and show irregular areas. These beoome more pro¬ 
nounced when the temperature is too high. When steel 
which has been correctly annealed is sensitive to shook 
and to suddenly applied loads, the microstructure will 
show the presenoe of slag, sulphides or other impurities, 
or even minute craeks following the lines of the impurities. 
When used in conjunction with a set of standards the 
metallographio method will give information not easily 
obtainable in any other way.— C. A, M. 
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Steel; Production of granular pearlite by heating - 

in an electric vacuum furnace. W. P. Ishewsky. Intern. 
Zeits. Metallog., 1914, 6, 199—200. 

Steel containing: C 0*83, Mn 0-38, and 8 0 03%, was 
heated in an electric vacuum furnace to 800° C. and then 
cooled to 680° C. This was repeated eleven times at 
intervals of 20 mins. During cooling the transition tempera¬ 
ture, which had a slight tendency to rise, was 704° (’. to 
712° C. After treatment the structure was coarser, the 
granular pearlite had increased, the lamellar was less in 
amount but composed of larger particles, the oementite 
had increased, and free ferrite was present. It was shown 
by treating a seoond sample containing: C 0-37, Si 0-38, 
Mn 0*98, P 0-05 and 8 0*03%, that this result was not due 
to the original presence of cemcntite. The mechanical 
pro forties were :— 


Sample. 

Tensile strength. 

Elongation. 

(1) 0-83% C., before treatment 

tons per sq. fn. 
48-7 

O' 

/O 

11-8 

(l) 0-83% C.. after 

34-2 

10-75 

<2) 0-37% C., after 

31-2 

21-25 


—W. F. 11. 


Steel; Belaiew's studies on the structure of -. W. 

Gucrtlcr. Int. Zeits. Metallog., 1914, 6, 72—89. 
The principal photomicrographs and descript ions published 
by N. T. Belaiew of the structures whieli may bo aevoloped 
in stoels are given and discussed. Primary crystallisation 
from the molten metal gives rise to a dendritic structure 
(see this J., 1912, 539). Segregation structures. As the 
steel cools, ccmentito or ferrite separates, and independent 
grains of -y-solid solution are formed. If the segregations 
of eementite or forrite become forcod to the boundaries 
of the individual crystals the “ net-structure ” results. 
The size of the meshes is connected directly with the rate 
of cooling and the temperature of annealing. The segre¬ 
gates may, on the other hand, be confined within the 
7 -crystals, when their orientation corresponds to the 
crystal-structure of each grain, and Widmanstetton figures 
are formed (sec this J., 1910, 954). Normal martensite is 
an arrested and imperfect Widmanstatten structure. 
The “ net ” and Widmanstatten structures may occur 
together. Pearlite formation. The 7 -crystals on further 
cooling are resolved into pearlite. Belaiew distinguishes 
between streaky, wavy, and onyx-like pearlite. The 
structure may be apparent only under high magnifications 
and Belaiew does not agree with the view that troosfcite 
is an ultramicroscopic structure and that sorbite represents 
an intermediate stage between troostite and pearlite. 
Pearlite is structurally unstable, the constituents tending 
to segregate. This tendonoy is considerably increased in 
the presence of excess of either constituent. In this way 
eementite boundaries of grains may extend into the grains 
forming psoudo-dendrites. Tho author questions Belaiew’s 
view that the characteristic of damascene steel is the 
complete resolution of pearlite into ferrite and eementite. 

— 1 T.St. 


Chrome and tungsten steels; Permanent magnetism of 

certain -. M. B. Moir. Phil. Mag., 1914, 28 , 738— 

748. (See also this J., 1914, 552.) 

The residual magnetism of steels is of varying magnitude 
and is retained with different degrees of firmness accord¬ 
ing to the composition, tho physical condition as detoi- 
mined by previous heat treatment, and the size and 
shape of the sample of metal. The retentive power 
was determined by measuring the strength of negative 
magnetic field necessary to reduoe the residual magnetism 
to zero ; this negative field is equal and opposite to the 
coercive foroe of the magnet. The amount of residual 
magnetism in the alloys investigated was not found to 
bear any relationship to the permanent magnetism or 
ooercive foroe. Annealed specimens of chrome steels 
poese«|ed only a negligibly small quantity of permanent 
magnetism, while quenohed specimens retained sufficient 


to serve as useful magnets. In a number of ohrorae steels 
containing Cr from 1 to 20% but otherwise similar, the 
total residual magnetism fell in proportion to the Cr- 
content. The permanent magnetism retained after 
submitting to repeated mechanical shooks and temperature 
fluctuations was greatest with 8% Or, while the coercive 
force was greatest with 10% Crl The results vary also 
aooording to the dimensions of the magnet: as the ratio 
of length to breadth is increased, the Cr-oontont must be 
diminished to give the samo magnetic properties. Tungsten- 
steels gave a much higher magnetic intensity and per¬ 
manent magnetism than chrome-steels, yet the ooeroive 
force and retentivity were in all cases lower than with the 
steels containing 8% Or.- With steels containing from 2*9 
to 11*0% W, quenched from 900° C., a continuous fall in 
the total residual magnetism ooourrod with increase of 
tungsten, while the permanent magnetism remained 
approximately constant up to 87% W.—J. N. P. 

Ferro-nickcls ; DiUitation of - over a wide temperature 

interval. P. Chovonard. Oemptos rend., 1914, 159 , 
175—178. J. Cheni. Soe., 1914, 106 , ii., 708—709. 

A study of tho dilatation and contraction of alloys of 
iron and nickel, varying from pure iron to pure niokel, over 
a temperature range from —195° to 750* C. The differ¬ 
ence between the linear dimensions of bars of the alloys 
before and after heating are a measure of the amplitude 
of the irreversible transformation. Those differences 
gradually tend towards zero on passing from iron to 
Po 2 Ni, which is apparently the limit of irreversible alloys. 
Tho alloys between Fe,Ni and FeNi, have abnormal, 
quasi-reveraihle properties. For FeNi,, the dilatation 
takes place aooording to a parabolic law between 0° and 
800° C. 


Silicol ( ferrosiliran ) ; The analysis of - and other siluxfH 

alloys used for the production of hydrogen. G. F. Jaubert. 
Rev. g£n. China pure et appl., 1913, 16, 341—347. 
Chem.-Tochn. Ilep., 1914, 88, 380. 

Five portions (10 grins, each) of tho ferrosilioon oontained 
in thin j»aper thimbles are added successively to 50 c.o. 
of 40% sodium hydroxide solution in a 2-litro flask and 
kept at 80° C. The ovolvod gas is lod through 3 wash- 
bottles containing respectively pure water, bromine 
wator (to oxidise hydrogen phosphide), and 10% sodium 
hydroxide solution (to remove bromine vapour). To the 
last wash-bottle, in which a thermometer hangs, is con¬ 
nected a gas receiver. The volume of gas obtained is 
reduced to 0° C. and 7fi0 mm. 50 grins, of silicol yield 
70 to 75 litres of hydrogen. Tho oontonfcs of the bromine 
water wash-bottlo may be used for the determination of 
phosphorus. — T. St. 

Zinc-gold slime; Notes on treatment of -. H. A. White. 

J. Chem.,Mot.,andMin. 8oc.,S. Africa, 1914,15,50^—51. 
The value of the calcinod slime is increased by emulsifying 
any “ white precipitate ” present before treatment with 
acid, thus avoiding the formation of difficultly-solubte, 
“ greasy ” lumps ; and by heating the slime for at least 
12 hrs. with excess of acid and then neutralising the excess 
with part of the coarser zinc shavings : sodium bisulphate 
is more economical than sulphuric acid and is now generally 
used. Tho life of the olay liner (of a pot used for smelting) 
is prolonged by filling tho spaco between tho liner and 
the pot with powdered graphite (crushed pota); fusion is 
facilitated and a slag obtained containing less than 10 oz. 
Au per ton (after panning) by covering (not mixing) the 
charge of calcined slime with 15—20% of its weight of 
a mixture of calcined borax 1, And fine sand 11, parts by 
weight.—W. E. F. P. 

Odd ; Method of determining -in by-products containing 

platinum and iridium , etc. H. R. Jolly. J. Chech., 
Met., and Min. Soe., 8. Africa, 1914, 15, 51—52. 

The bead obtained bv cupelling the lead button from 
the pot assay is heated with dilute aqua regia (1:1) until 
all the gold is dissolved, the solution filtered, neutralised. 
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with sodium hydroxide, warmed, treated with 5—8 c.o. of 
warm potassium cyanide solution and in 10 mins, with 
30 c.o. of sodium sulphite solution (20%), warmed for 
JO—15 mins., then diluted to about 300 c.o. The follow¬ 
ing solutions are added in the order given with constant 
stirring: 8—10 drops of potassium ferrooyanide (10%), 
30 c.c. of oopper sulphate (20%), 30 c.o. of sulphuric acid 
(20%), and 10 c.c. of sodium sulphite. The precipitate 
is allowed to settle, filtered off and treated by the ordinary 
pot assay process, the resulting bead being ported as 
usual. In five experiments in which from 5 to 17 mgrmB. 
of oheck gold were dissolved in aqua regia, 99-8—100% 
of the Au was recovered by this process.—W. E. P. P. 

Nickel-copper-gold-silver alloys ; Quaternary mixture* with 

two liquid strata and the quaternary -. Equilibria 

in quaternary systems. N. Parravano. Gazz. chim. ital., 
1914, 44, II., 279—349. (See also this J., 1913, 1112, 
1158; 1914,261.) 

Thi equilibrium which regulates the separation of the 
pure components, or of binary, ternary, or quaternary 
solid solutions from quaternary mixtures with two liquid 
strata is discussed ; and such systems are divided into 
7 types, for each of which aro given the nature of the 
boundaries of tho spaoc which limits the primary separation 
of a pure component; the surface weigh limits the 
secondary separation of a pure component; the curve 
which defines the tertiary separation of a pure component; 
and the spaces which define tho primary separation of 
binary, ternary, and quaternary solid solutions respec¬ 
tively. A re-investigation of ternary Cu-Au-Ag alloys 
gave results agreeing on tho whole with those obtained 
by Jiinecko (this J., 1911, 1259). The temperatures 
of initial separation of one component and of two com- 

J ranents, and of complete solidification were determined 
or 276 quaternary alloys. The zones of coexistenoo of 
'the solid and liquid phases and the zones of solid miscibility 
aro shown on tetrahedral diagrams. In addition to theso, 
a series of triangular diagrams depict the isotherms in 
the separation of solid solutions of varying composition, 
when in each case, tho quantity of nickel in the liquid 
remains constant at a definite percentage. The structure 
of the alloys obtained was also examined micrographically, 
and it was possible to recognise crystals of pure metals, 
solid solutions, and eutectics, also to distinguish primary 
from secondary constituents.—J. N. P. 

Plant of New Jersey Zinc Company. Oil, Paint and 
Drug Rep., Nov. 2, 1914. [T.R.] 

Lxclair’s process of making zino oxide by distilling 
and burning metallic zinc, started botween 1840 and 1850, 
is still in use ifi Europe and at the Florence works of the 
New Jersey Zinc Company of Pennsylvania. In 1848 
the New Jersey Zino Company began experimenting at 
Newark, and in 1850 built its first works. Originally 
it intendod to make metallio zinc, but found that the 
Franklin ores contained too muoh iron and manganese 
to make this profitable, and therefore turned its attention 
to the manufacture of oxide. It experimented with 
various processes, and finally adopted tho one which is now 
in use, which was patented in 1852. 

The Palmerton plant oooupies a long, narrow strip of 
land in the Lehigh valley, extending westward from 
Palmerton about one and three-quarter miles. On 
this plot the company has a large oxide plant and also 
plants for the manufacture of spiegeleisen, zino, lithopone, 
and sulphuric acid. By 1910 the business had outgrown 
the location and a second plant was built, to the east of the 
town. 

The ore is all obtained from the mines at Franklin 
Furnace, N.J., where it is crushed and treated, first by 
magnetic separators and then by jigs, which separate it 
into four produets. The first, called Franklinite, consists 
mainly or oxides of zino, iron, and manganese, with 
praotroally no injurious impurities. This ore is worked by 
itself, making the best qualities of oxide. The residue 
remaining in the furnaces after removal of the zino is 
taken to the blast furoaoes for the manufacture of apiegel- 
eisen. The second product contains about the same 


amount of zino as Franklinite, but less iron and manganese, 
and does not make quite as good an oxide. It is used, like 
Franklinite, for the manufacture of oxide, and the residues 
are thrown away. The third product is Willemite, on 
anhydrous zinc silioate, free from cadmium and almost 
free from load,whioh is used for the production of pure 
commercial zino. This is used for making brass and other 
alloys that are to be spun and drawn, as the metal made 
with it is ductile and not liable to crack when worked; 
also for galvanising telegraph and telephone wires whioh 
have to stand severe bending in making the splices, as it 
has been found that a coating of pure zinc free from 
lead and cadimum is less likely to crack and peel off than 
if a less pure material iB uBed. The fourth product from 
the ore at Franklin is limestone tailings. 

The ores are shipped to Palmerton, where they are 
received on a high trestle, parallol to the furnace rooms. 
Here thoy are dumped in bins or stocked in large piles 
behind the trestle, from which they can be returned to the 
bins by a gantry crane. The coal is brought in on the 
same trestle and plaood in bins in lino with the ore bins. 
From the bins tho ore and coal are drawn into a car which. 
takes them to the mixers, where thoy are weighed in 
proper proportions, mixed by machinory and elevated 
to binB over tho fumaoes. From these they are drawn 
in weighed amounts into hoppers on travelling cranes whioh 
deliver them to the different furnaces. 

In the west plant at Palmorton there aro 34 blocks of 
furnaces, and in the east plant 20 blooks. Each furnace 
is a brick ohamber with an arched roof and a flat grate, 
under which is a closed ashpit. Tho total grate surfaco 
of tho fumaoes is about one-half acre. 

A new furnaco is first hoatod and then a thin layer of 
coal is spread on tho grate and ignited. When this is 
burning well a charge of mixed ore and coal is dropped on it. 

A blast is blown into the closed ashpit, and passes up 
through the charge, burning tho coal and reducing and 
volatilising the zinc, which is burned by the excess of air 
abovo the charge. The zinc oxide so produced and the 
products of combustion arc drawn from the furnace by 
largo exhaust fans which blow them over to the bag-rooms. 
The bag-rooms have a system of distributing pipes at 
tho top, from which hang muslin bags about 45 feet long 
and 6 feet in circumference. Tho combustion gases pass 
out through the bags and the oxide is collected in them. 
Tho bags are connected with hoppers at the bottom, 
from which the finished oxide is drawn to be taken to the 
packing room. The six bag-rooms in tho two plants 
contain nearly 71 miles of bags, with a total surface of 
51J acres of muslin. Tho oxide is first bolted through 
wire screens. Each bolting machine feeds into a packer 
which forces the oxide into barrels or bags. The barrels 
are made at the plant and contain 300 lb. of oxide each. 
The paper bags contain 50 lb. each. 

Zinc-silver-lead alloys; Ternary -. B. Bogitch. Compt. 

rend., 1014, 189, 178—180. J. Chem. Soo., 1914, 108, 
U., 729. 

On melting together lead, silver, and zino, two layers are 
generally formed, and the author has studied the distribu¬ 
tion of the three metals between the two layers at the 
temperature of solidification of the top layer, this being 
the poorer in lead, and consequently less fusible. Some 
twenty fused mixtures were studied, and a curve is given 
showing the proportions of the three metals which give two 
layers, and those whioh can exist without liquation. 
These results only hold good for temperatures near to the 
solidification point. 

Copper, lead, and nickel; Reduction of the oxides of -. 

P. Sabatier and L. Kapil. Comptes rend., 1914,169, 
137—142. J. Chem. Soo., 1914, 108, si., 729—730. 
CorrEB oxide is reduced to metal without the intermediate 
formation of cuprous oxide, by dry hydrogen at 120° C. 
The curve showing the rate of reduction is formed by 
one branch only, the velocity being small at first, then 
increasing rapidly up to a oertain point, after which it 
diminishes regularly. This oxide is reduced direetly to the 
metah 
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The reduction of lead peroxide by a stream of dry 
hydrogen is first manifest at 150° C., it being reduoed 
to the protoxide without the intermediate formation of 
red lead (oompare Glaser, this J., 1903, 1051). The 
protoxide, litharge, is first visible at 190“ C., it being 
slowly transformed at this temperature, and more rapidly 
at 240° C. into the Buboxide, rb,0, this oxide being, in 
its turn, slowly reduoed to metallio lead at 250°, and 
rapidly at 300“ C. 

The authors have repeated their work, already described 
(this J., 1914, 351), on the reduction of nickel oxide, 
and maintain thoir opinion that the unstable, inter¬ 
mediate suboxide formed has the composition Ni,(). and 
not Ni,0 a* given by Berger (this J., 1914, 752). 


[Copper melting.] Coal-dust firing for reverberatory 
furnaces. E. P, MathewBOn. Eng. and Min. J., 1914, 
98, 725—727. 

As a result of successful trials, all tho reverberatory fur¬ 
naces for smelting copper matte at Garfield and at 
Anaoonda, Mont., U.S.A., will be fitted for firing with 
coal dust, and at Anaconda a new furnaoo with an 
estimated capacity of 800 tons daily is being designed. 
Coal-dust firing was first used successfully by D. H. 
Browne at Copper Cliff, Ont., Canada, for smelting basic 
ore, and preliminary drying and very fine pulverisation 
of the coal wore found to be essential. The plant con¬ 
sisted of a Ruggles-Colos dryer and Raymond pulveriser, 
iSturtovant fans, a centrifugal separator, and screw 
convoying machinery for the coal dust. The charge was 
dropped through holes in tho furnace roof along the sides. 
At Garfield with Western (U.S.A.) ores, according to W. J. 
Isconard, one furnace, which was not rebuilt, smelted 
about 400 tons of or© daily, using 14°5% coal. The slag 
avoraged Sit), 42, FoO 38, and CaO 13%. Tho coal 
contained moisture 7, ash 6, volatilo combustible matter 
46, and fixed carbon 48%, with a calorific valuo of 13,500 
B.T.U. when dry. At Anaconda in a furnace, which was 
rebuilt and provided with hoppers along both sides, 
down the middle and across the firing end, 475 tons of 
ore were smelted daily with a coal consumption of 13*8%. 
Tables of smelting results are given. With this method 
of charging, tho side walls are protected by the charge, 
thus rendering fettling unnecessary and thore is no appre¬ 
ciable bath of molten matte. The matte is tapped at the 
front of the furnaoo instead of at the side.—W. F. F. 

Copper and the tear. Engineering, Nov. 13, 1014. [T.R.] 
The world’s production and consumption of copper 
have been seriously interfered with by the war, and prices 
are very unreliable. The world’s production of copper 
during recent years has been as follows -1013, 1,005,000 
tons; 1012, 1,018,600 tons ; 1011, 893,800 tons; 1910, 
891,000 tons. More than 50 per oent. of the total is 
produced in the United States—last year 589,100 tons 
out of 1,005,000 tons. Copper was also produced last 
year in the following countries •Moxico, 90,000 tons ; 
Japan, 77,200 tons ; and Australia, 41,800 tons. As 
regards Europe, German and Austrian output was 52,100 
tons, out of a total European output of 186,500 tons. 
Great Britain is second, with 41,100 tons; then Russia, 
34,300 tons; and Spain with 23,600 tons. European 
consumption during 1913 reached 643,100 tons; after 
allowing for the European output, 456,600 tons had to be 
imported, obviously mainly from Amerioa. The European 
consumption wasGermany, 259,300 tons; Great 
Britain, 140,300 tons; Franoe, 103,600 tons; Russia, 
40,200 tons; Austria, 37,200 tons; Italy, 31,200 tons. 
The American consumption was 351,000 tons. Reduoed 
consumption has neoessarily resulted in reduced 
production ; the world’s copper output, now that curtail¬ 
ment has become effective, has dropped to a basis of 
about 550,000 tons per annum. At the groat Rio Tinto 
oopper mine in 8pain operations have been slowing down ; 
its operations are said to have been curtailed to bring it in 
line with orders issued by other companies. It may be 
assumed that the leading copper mines of Germany, if not 
entirely closed down, have also ourtailed their production, 


as the two leading consumers of oopper in that country hs ve 
been idle for some weeks. The Russian output is entirely 
required by Russian consumers, the Austrian output is 
unimportant, and the Italian output, 1600 tons, is very 
insignificant, whilst the Scandinavian output iB only 
12,000 tons. The Australian output has been reduoed 
50 per cent., Chili has drastically out down production, 
tho output last year having been 30,385 tons. The 
Peruvian output has been out down 50 per cent., Mexican 
dutput is reduoed to a nominal quantity, and the Canadian 
output is also cut down. 

Although the output of ore was stopped as soon as 
possible after the outbreak of war, the output of the 
smelting and refining works cannot show a similar deorease 
until the materials in tlio vats have been withdrawn ; 
ninety days must be allowed for that. After peace has 
been proclaimed, three months must elapse before normal 
refinory supplies can again bo obtained. The total 
American exports for October have been estimated at 
about 16,200 tons, and for September, 16,838 tons and 
August, 19,676 tons : tho average exports from 1910 to 
1913 during August and September have been 30,000 
and 29,300 tons, respectively. 

Towards the end of September the British Government 
acquired all the stocks of oopper in Dutch warehouses, 
this metal being mostly destinod for Germany. Three 
cargoes of copper afloat for Holland were also taken by 
the British Government. Asa result the export of oopper 
from the United States is restricted, as shipments can 
onlv be made with impunity to Great Britain, Franoe, 
Italy, and Roumania, and not to tho Scandinavian 
countries and Holland. Germany imports annually over 
200,000 tons of copper ; a prolonged war might result in a 
copper famine. 

The total value of tho American copper exports may 
bo taken at £30,000,000, all of which come to European 
countries, except about £1,458,000 worth, which were 
sent mainly to Canada. • 

British exports and imports of copper oocur as ore, 
unwrought bars, blocks, slabs, cakes, and ingots, and oopper 
goods manufactured. Our total copper exports of all 
varieties are :— 


1909 

1910 

1911 

1912 

1913 


Tons. 

40,440 

60,210 

60,800 

48,040 

68,200 


£ 

2,745,300 

8,840,000 

3,374,800 

2,901,200 

4,180,400 


Our total imports have been 



The world’s consumption of oopper has been as follows, 
in tons:— 


- 

IBIS. 

1912. 

1911. 

1910. 

England . 

France . 

Russia . 

Germany . 

Austria . 

Italy . 

United States .. 

140.300 
108,600 

40.200 

269.300 

87.200 

81.200 
361,000 

148,877 

108,763 

88,818 

253,429 

61,574 

84,878 

865,922 

159,786 

106,408 

31,830 

284,986 

41,101 

40,949 

816,791 

140,107 

92,000 

20,2*7 

200,020 

07,150 

02,407 

084,506 


German silver; Metallography of -. F. C. Thompson. 

Chem. Soc. Trans., 1914,105,2342—2340. 

The preparation of a satisfactory alloy involves the 
reduction of the cored crystals, which are very persistent 
in niokeliferous alloys after casting, and which impart 
brittleness to the metal, to a structure consisting of alio- 
trimorphic crystals. With the help of micrographs, the 
influence of physioal treatment, such as anneaBag , and of 
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with sodium hydroxide, warmed, treated with 5—8 c.o. of 
warm potassium cyanide solution and in 10 mins, with 
30 c.o. of sodium sulphite solution (20%), warmed for 
JO—15 mins., then diluted to about 300 c.o. The follow¬ 
ing solutions are added in the order given with constant 
stirring: 8—10 drops of potassium ferrooyanide (10%), 
30 c.c. of oopper sulphate (20%), 30 c.o. of sulphuric acid 
(20%), and 10 c.c. of sodium sulphite. The precipitate 
is allowed to settle, filtered off and treated by the ordinary 
pot assay process, the resulting bead being ported as 
usual. In five experiments in which from 5 to 17 mgrmB. 
of oheck gold were dissolved in aqua regia, 99-8—100% 
of the Au was recovered by this process.—W. E. P. P. 

Nickel-copper-gold-silver alloys ; Quaternary mixture* with 

two liquid strata and the quaternary -. Equilibria 

in quaternary systems. N. Parravano. Gazz. chim. ital., 
1914, 44, II., 279—349. (See also this J., 1913, 1112, 
1158; 1914,261.) 

Thi equilibrium which regulates the separation of the 
pure components, or of binary, ternary, or quaternary 
solid solutions from quaternary mixtures with two liquid 
strata is discussed ; and such systems are divided into 
7 types, for each of which aro given the nature of the 
boundaries of tho spaoc which limits the primary separation 
of a pure component; the surface weigh limits the 
secondary separation of a pure component; the curve 
which defines the tertiary separation of a pure component; 
and the spaces which define tho primary separation of 
binary, ternary, and quaternary solid solutions respec¬ 
tively. A re-investigation of ternary (lu-Au-Ag alloys 
gave results agreeing on tho whole with those obtained 
by Jiinecko (this J., 1911, 1259). The temperatures 
of initial separation of one component and of two com- 

J ranents, and of complete solidification were determined 
or 276 quaternary alloys. The zones of coexistenoo of 
'the solid and liquid phases and the zones of solid miscibility 
aro shown on tetrahedral diagrams. In addition to theso, 
a series of triangular diagrams depict the isotherms in 
the separation of solid solutions of varying composition, 
when in each case, tho quantity of nickel in the liquid 
remains constant at a definite percentage. The structure 
of the alloys obtained was also examined micrographically, 
and it was possible to recognise crystals of pure metals, 
solid solutions, and eutectics, also to distinguish primary 
from secondary constituents.—J. N. P. 

Plant of New Jersey Zinc Company. Oil, Paint and 
Drug Rep., Nov. 2, 1914. [T.R.] 

Lxclair’s process of making zino oxide by distilling 
and burning metallic zinc, started botween 1840 and 1850, 
is still in use ifi Europe and at the Florence works of the 
New Jersey Zinc Company of Pennsylvania. In 1848 
the New Jersey Zino Company began experimenting at 
Newark, and in 1850 built its first works. Originally 
it intendod to make metallio zinc, but found that the 
Franklin ores contained too muoh iron and manganese 
to make this profitable, and therefore turned its attention 
to the manufacture of oxide. It experimented with 
various processes, and finally adopted tho one which is now 
in use, which was patented in 1852. 

The Palmerton plant oooupies a long, narrow strip of 
land in the Lehigh valley, extending westward from 
Palmerton about one and three-quarter miles. On 
this plot the company has a large oxide plant and also 
plants for the manufacture of spiegeleisen, zino, lithopone, 
and sulphuric acid. By 1910 the business had outgrown 
the location and a second plant was built, to the east of the 
town. 

The ore is all obtained from the mines at Franklin 
Furnace, N.J., where it is crushed and treated, first by 
magnetic separators and then by jigs, which separate it 
into four produets. The first, called Franklinite, consists 
mainly or oxides of zino, iron, and manganese, with 
praotroally no injurious impurities. This ore is worked by 
itself, making the best qualities of oxide. The residue 
remaining in the furnaces after removal of the zino is 
taken to the blast furoaoes for the manufacture of apiegel- 
eisen. The second product contains about the same 


amount of zino as Franklinite, but less iron and manganese, 
and does not make quite as good an oxide. It is used, like 
Franklinite, for the manufacture of oxide, and the residues 
are thrown away. The third product is Willemite, on 
anhydrous zinc silioate, free from cadmium and almost 
free from load,whioh is used for the production of pure 
commercial zino. This is used for making brass and other 
alloys that are to be spun and drawn, as the metal made 
with it is ductile and not liable to crack when worked; 
also for galvanising telegraph and telephone wires whioh 
have to stand severe bending in making the splices, as it 
has been found that a coating of pure zinc free from 
lead and cadimum is less likely to crack and peel off than 
if a less pure material iB uBed. The fourth product from 
the ore at Franklin is limestone tailings. 

The ores are shipped to Palmerton, where they are 
received on a high trestle, parallol to the furnace rooms. 
Here thoy are dumped in bins or stocked in large piles 
behind the trestle, from which they can be returned to the 
bins by a gantry crane. The coal is brought in on the 
same trestle and plaood in bins in lino with the ore bins. 
From the bins tho ore and coal are drawn into a car which. 
takes them to the mixers, where thoy are weighed in 
proper proportions, mixed by machinory and elevated 
to binB over tho fumaoes. From these they are drawn 
in weighed amounts into hoppers on travelling cranes whioh 
deliver them to the different furnaces. 

In the west plant at Palmorton there aro 34 blocks of 
furnaces, and in the east plant 20 blooks. Each furnace 
is a brick ohamber with an arched roof and a flat grate, 
under which is a closed ashpit. Tho total grate surfaco 
of tho fumaoes is about one-half acre. 

A new furnaco is first hoatod and then a thin layer of 
coal is spread on tho grate and ignited. When this is 
burning well a charge of mixed ore and coal is dropped on it. 

A blast is blown into the closed ashpit, and passes up 
through the charge, burning tho coal and reducing and 
volatilising the zinc, which is burned by the excess of air 
abovo the charge. The zinc oxide so produced and the 
products of combustion arc drawn from the furnace by 
largo exhaust fans which blow them over to the bag-rooms. 
The bag-rooms have a system of distributing pipes at 
tho top, from which hang muslin bags about 45 feet long 
and 6 feet in circumference. Tho combustion gases pass 
out through the bags and the oxide is collected in them. 
Tho bags are connected with hoppers at the bottom, 
from which the finished oxide is drawn to be taken to the 
packing room. The six bag-rooms in tho two plants 
contain nearly 71 miles of bags, with a total surface of 
51J acres of muslin. Tho oxide is first bolted through 
wire screens. Each bolting machine feeds into a packer 
which forces the oxide into barrels or bags. The barrels 
are made at the plant and contain 300 lb. of oxide each. 
The paper bags contain 50 lb. each. 

Zinc-silver-lead alloys; Ternary -. B. Bogitch. Compt. 

rend., 1014, 189, 178—180. J. Chem. Soo., 1914, 108, 
U., 729. 

On melting together lead, silver, and zino, two layers are 
generally formed, and the author has studied the distribu¬ 
tion of the three metals between the two layers at the 
temperature of solidification of the top layer, this being 
the poorer in lead, and consequently less fusible. Some 
twenty fused mixtures were studied, and a curve is given 
showing the proportions of the three metals which give two 
layers, and those whioh can exist without liquation. 
These results only hold good for temperatures near to the 
solidification point. 

Copper, lead, and nickel; Reduction of the oxides of -. 

P. Sabatier and L. Kapil. Comptes rend., 1914,169, 
137—142. J. Chem. Soo., 1914, 108, si., 729—730. 
CorrEB oxide is reduced to metal without the intermediate 
formation of cuprous oxide, by dry hydrogen at 120° C. 
The curve showing the rate of reduction is formed by 
one branch only, the velocity being small at first, then 
increasing rapidly up to a certain point, after which it 
diminishes regularly. This oxide is reduced direetly to the 
metal 
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are frequently confused, ns they havo symptoms in 
oominon. Preventive measures are best.—0. E. M. 

Preparation of tungsten wire filaments. Ruff. Sec 11 u. 

Over-voltage. Newberry. See XI, 

Use of hydrofluoric acid in the sejmmlion of copper and lead 
from tin and antimony by means of electric current. ' 
McCay. See XXIII. j 

Patents. 

Semi-steel; Manufacture of —. W. Muirheud, Shuttle* ' 
stun, Lanark. Etig. Pat 22,203, Oct. 3, 1913. j 

A mixture of pig-iron and an oxidising agent (hamiatite, 1 
scale, etc.), or of pig-iron and stool wrap, is melted in an 
open-heart h (Siemens) furnace heated by gas, and worked ! 
in the furnace till it if converted into semi-steel. (Hefei- \ 
once is directed to Eng. Pat. 7940 of 1907 ; this J., 1908, ' 
451.)—W. E. F. P. I 


Manganese steel; Manufacture of- —. W. Campbell, 
Now York, J. H. Hall, High bridge, N.d., and H. W. 
Howe, Bedford Station, N.Y., Assignors to Taylor* 
Wharton Iron and Steel Co. U.S. Pat. 1,113,539, I 
Oct. 13, 1914 : date of appl., Aug. 10, 1908. i 

Claim is made for an alloy-steel containing Mn less than i 
9% and (’ from “1 075% mi hub 0 04 of the percentage i 
of manganese ” to “ 1*075% plus | of the percentage | 
of manganese.” The steel is hard and ductile, practically 
non-magnetic, and has a homogeneous appearance when 
magnified to 100 diamotors.—W. E. F. J*. 

Electroplating non-metallic objects; Improved substance ^ 

for use in processes for -. L. Waltispurgor and j 

C. A. Rivoal, Paris. Eng. Pat. 23,741, Oct. 20, 1913. | 

A solution of colophony in cold “ white spirit ” (light 
petroleum) to which a conductive powder, such as copper, 
is added, is used for producing a conductive coating on j 
noil-metallic objects.—B. N. i 

Metals; Cleaning - \electro!yticnlh/\. A. A. Nelson, j 

Assignor to Acme Steel Goods Go., Chicago, 111. U.H. . 
Pat. 1,114,635, Oct. 20, 1914 ; date of appl., Fob. 25, 
1914. 

The iron or steel is made the cathode in a bath of fused i 
alkali hydroxide or alkali salt, and a current passed for 
the removal of scale or rust, the metal being afterwards j 
cleansed in wator.—B. N. 

I 

Furnaces; Melting —— and apparatus for stirring or 
agitating molten material therein. 1. Hall, Birmingham. ; 
Eng. Pats. 28,345, Dec. 9,1913, and 5197, Fob. 28, 1914. j 
The Btirring device, which is located in the melting pot, j 
is actuated by a lover supported on brackets on the 
furnace cover,* and the movement of the lever is limited 
by a slot, in the form of an arc of a circle, fixed to the 
lever, and adapted to engage a stationary pin. A centrally - 
located valve, for regulating the pouring of the metal, 
is connected by a valve stem, passing through a stuffing- 
box in tho cover, with a Bccond lever pivoted to a bracket ! 
on the cover. The mixing device is fixed to a sleeve or j 
the liko on the valvo stem, and is attached to its lever 
by two rods passing through stuffing-boxes disposed one on 
each side of the valvo stem and its operating lever.—B. N. 

Furnace; Electric - [for melting and refining metals], 

J. H. Gray, New York. U.S. Pat. 1,113,778, Oct. 13,' 
1914 ; date of appl., Aug. 21, 1913. 

The oblong hearth of the fumaco has tapered ends and 
the electrodes are disposed above the hearth so as to form 
an arc betwoen each electrode and the metal. Tho elec¬ 
trodes are arranged in several groups of three eaoh, one 
group at each end of the hearth, the throe electrodes 


of each group being connected to the respective terminals 
of a three-phase olrouit arranged in delta, so that the 
current passes successively down through each electrode 
and up through the other two oleotrodes of tho group. 
The area covered by ono group overlaps that covered 
by another group, bo as to effect a uniform distribution, 
and permit the operation of the furnace, if desired, with 
only one group of electrodes.—B. N. 


\Zinc. J Ores ; Apjxunliis for smelting —--. J. A. Potter, 
Pueblo, Colo. U.S. Pkt. 1,113,481, Got. 13, 1914 ; 
date of appl., Dec 23, 1912. 

In the roar wall of tho reduction chamber of the apparatus 
iR a central charging opening having, upon eaoh side, an 
opening communicating with a condensing and regenerating 
flue, and, immediately beneath, a smaller opening through 
which gas from an adjacent producer chamber (operated 
with liquid fuel) is passed so as to permeate tho charge. 
Tho reduction chamber is provided with an exhaust 
conduit, a pipe for the supply of air under pressure, and 
means for connecting oithor of the condensing and re¬ 
generating flues with the pressure, and the other with the 
exhaust, conduit.—W. K. F. P. 


Dc-tinning ; Piocess of -. W. Savage, Piedmont, Ala. 

U.S. Pat. 1,113,491, Oct. 13, 1914; date of appl., 
Fob. 17, 1914. 

A OOATINU of “ white tin ” is subjected to tho aotion of 
“ a slimo containing tin-aintnonium ohloride and gray 
tin.”—W. E. F. P. 


Ores; Agglomerating fine -. J. H. Payne, Baltimore, 

Md. U.S. Pats, (a) 1,114,029 and (b) 1,114,030, Oot. 20, 
1914 ; dates of appl., Feb. 21, 1914, and April 10, 1918. % 
(a) Tiie ore, containing a material amount of Bulphur, is 
introduced continuously into the upper end of a long 
rotatiug inclined tube, and a flame of air and gaseous 
fuel passed into the; lower end as a counter current. 
Sufficient air is omployed for combustion of the fuel, but 
not sufficient for burning material quantities of tho 
sulphur, and the ore is heated to tho point of incipient 
fusion so as to convert tho material into nodules. » 
For coppor ores, rich in sulphur, silioious material id 
mixed with tho oro to provont oomplete fusion under the 
influonoo of the heat generated by the oxidation of the 
sulphur.—B. N. 


Electrolyte for nee in electrometallurgy. N. H. M. Dekker, 
Faria. U.S. Pat. 1,113,546, Oot. 13, 1914. Date of 
appl., Aug. 17, 1912. 

Run Eng. Pal. 17,836 of 1912 ; this J., 1913, 662.—T. F. B. 


Zinc.; Metallurgy of ——. A. L. J. Quoneau, Torreadale, 
Assignor to Qurneau Electric Zinc Fumaoo Co., Phila¬ 
delphia. U.S. Pat. 1,114,036. Oct. 20, 1914, Date of 
appl., Doc. 17, 1908. 

Sup, Fr. Pat. 403,048 of 1909 j this J., 1909,1318.—T. F. B. 


Magnetic separator. (1. Ullrich, Assignor to F. Krupp 
A.-G. Gruaonwerk, Magdeburg-Buokau, Germany. UJ3. 
Pat. 1,114,071, Oct. 20, 1914. Dato of appl., July 3, 
1913. 

Srr Eng. Pat. 14,426 of 1913 ; this J., 1914,359.—T. P. B. 


Ores ; Method of heating -tn two chamber s or retort) 

arranged behind each other. E. Menne, Creuathal, 
Germany. U.S. Pat. 1,114,502, Oot. 20, 1914. Date 
of appl., July 1, 1912. 

Sbii Ger. Pat. 263,450 of 1911; this J., 1912,1187.—T.P. B. 

Muffle-furnace. E. Curran, Cardiff. U.S. Pat. 1,114,587, 
Oot. 20, 1914. Date of appl.,, Maroh 21, 1914. 

Sub Eng. Pat. 6165 of 1913 ; this J., 1914, 320.—T. F. B, 
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XL—BLECTHO-CHEMISTRY. 

Over-voltage. E. Newbory. Chew. 800 . Trans., 1914,106, 
2419—2435. 

Exhaustive measurements were made of the aotual baok 
E.M.F. between electrode and elocfcrolyte during electro- 
lysis, or the voltage which is over and above the stationary 
potential given by the electrode when at rest. By means 
of a rapidly rotating commutator, this measurement was 
made during a very short interval after the interruption 
of the electrolytic circuit. Evidence was obtained of 
intermediate reactions such as dehydration of ions, which 
take place bofore an ion is liborated at an electrode, and 
of the selective influence exerted by colloids on the 
separation of the different ions, thus determining the 
efficiency with which zinc, for instance;, is separated from 
an acid electrolyte. Up to a cortain value, increasing 
current density caused an increase in overvoltage, but 
with higher current densities, the overvoltage gradually 
fell and in some eases actually became negative. This 
elToct was traced to an inductive action of the gas as it 
escaped in a charged condition. Confirmation was 
obtained of the view that ions must, penetrate to a cortain 
distance in the metal before delivering their charge. If 
the?free element is then gaseous, its cseafK? is hindered by 
tW metal and this leads to the acinimulatio/i of high 
pressures and rupture of the surface. This action wits 
demonstrated by means of microphotographs which show 
tha formation of crater-form pit-tings on the surface of 
different metals after liberation of gas by electrolysis. 
Measurements made on the degree of ionisation of the 
free gas escaping after electrolysis showed a remarkable 
inverse relationship to overvoltage. Variation in factors 
such as time, nature of metal, and temperature, which 
influenced the overvoltage, produced a change in the 
inverse sense in the ionisation of the gas. The application 
df high gaseous pressures -up to 100 atmospheres -was 
without appreciable influence on the overvoltage. The 
results show that all earlier formula? expressing the over¬ 
voltage are invalidated through omitting to take into 
account the different factors which have been traced in 
this work.—J. N. P. 

Solvent properties of silver nitrate solutions. The silver 
voltameter. 111. Lowry. See VII. 

Production of neon and helium by the electrical discharge. 

Collie and others. See VII. 

Patents. 

Ekdrode■ making, machines. S. L. Casella, New York. 
Eng. Pat. 14,582, dune 17, 1914. Under Int. Conv., 
July 3, 1913. 

A EOTATiNci table carries four moulds for the production 
of electrodes, the movement of the tabic bringing into 
operation four plungers as each mould is in register, 
whereby the following operations are carried out succes¬ 
sively t compression of the depolarising material; per¬ 
foration, axially, of the coni pressed material; insertion 
of an electrode in tho perforation; and ejection of the 
completed electrode. Tne table is rotated a step after 
each operation, looked, and released for the next forward 
movement. An intermittent food device supplies electrode 
material from a hopper.—B. N. 

Batteries ; Plates for electrical or secondary -or accumu¬ 

lators. E, Hancock and D. David, Cardiff, Glamorgan. 
Eng. Pat. 19,109, Aug. 22, 1913. 

AK O^tid© Of lead, such as litharge, is mixed to a paste with 
wad substances rich in carbohydrates or 
free 0 arbon, suoh as potatoes. This is moulded into 
.£latgi» and heated in a reooptacle from which air is excluded 
f>y gTrrro frftdmg tha plates with wood charcoal. Tha 
burnt plates aro ground and the material mixed with part 
of the original mixture, or a similar mixture prepared from 
rod lead, then dried and finely powdered and sulphuric aoid 
added to form a paste. • The latter is moulded into plates, 
which are wrapped in paper before being plaoed in oharcoal 


and heated. The plates are then short-circuited between 
zinc or iron plates in acid, and afterward* plaoed between 
positive electrodes in aoid, being then alternately charged 
and discharged until all impurities are extracted,-—B, N. 

Cell; Electrolytic -. H. C. Jenkins, H. F. Pattinson, 

and B. Wellesley, London. Eng. Pat. 25,415, Nov. 6, 

1913. 

Thk liquid is introduced into the bell containing the anode, 
so as to maintain a concentrated condition at the anode, 
and liquid is displaced cither upwards to a draw-off device 
within the bell, from which the liquid is passed to a tank 
with an adjustable weir, or downwards towards the lower 
edge of the bell. By means of suction, different levels are 
maintained inside and outside the bell, the liquid being 
drawn off at- tho higher level, and returned by a pipe 
below tho level of the liquid. Tho gas is drawn off under 
suction from the interior of the bell through a pipe with 
a valve, the latter closing automatically when the bell is 
removed from the cell.—B. N. 

Conductors; Electrical ——. T. B. A Hem and L. B. 
Coulter, Assignors to The; Carborundum (Jo., Niagara 
Falls, N.Y. U.S. Pat, 1,114,665, Oct. 20, 1914; date 
of appl., Nov. 21, 1911. 

A porous article of silicon carbide is impregnated with a 
colloidal solution of graphite and heated.—B. N. 

Furnace ; Electric - for fixing nitrogen from the air. 

E. K. Scott, Belvedere. U.S. Pat, 1,113,376, Oct. 13, 

1914. Date of appl., June 25, 1913. 

See Eng. Pat. 14,871 of 1912 ; this J., 1913, 872.—T. F. B. 

Electrodes for secondary batteries ; Process of making -. 

J. Apoznanski, Assignor to Stanislaw and Georgij 
Caszynski Bros., Apoznanski <fe Co, Moscow. U.S. 
Pat. 1,114,667, Oct. 20, 1914. Date of appl., Dec. 14, 
1910. 

! See Gor. Pat. 275,881 of 1910; this J., 1914,971.—T. F. B. 
j Thermo-element. Gcr. Pat. 276,354. See XXIII. 


I XII.—FATS; OILS; WAXES. 

! Coconut; The - and its products , with special reference 

to Ceylon. D. S. Pratt. Phillip. J. Sci., 1914, 9, 177— 
198. 

I The average palm produces about 40 nuts por annum, or 
] upwards of 60 in well-kept plantations. There are about 
! 750,000 acres of plantations in Ceylon, producing about 
I 1,250 million nuts a year, of which 2 million are used 
daily for food, and the remainder exported as oopra, etc. 
In 1913 the price of good nuts in Ceylon ranged from 40 
to 56 pesos (83s. 4d. to 116s. 8d.) per 1000. In 1911 about 
142,774 acres were under cultivation in the Malay State** 
the yield of copra from which was estimated at 65,600 
tons. The value of the cooonuts imported into the 
United States has risen from 1,816,484 pesos (£189,217) 
in 1903 to 3,562,754 ^sos (£371,120) in 1913. The native 
method of preparing the oopra is to out the nut in two 
and expose the two halves on dry sandy ground for about 
2 days, when the pulp is separated and tho drying com¬ 
pleted in 4 days. Artificially dried copra is inferior in 
colour and appearance to tne sun-dried product. The 
method used is to place the copra on a platform of areo* 
palm laths over an earth pit in which iB a fire of dry 
coconut shells. About 60 Kilos, of copra sire prepared 
from 170 to 200 nut* (according to the rate of drying!. 
Rapid drying in a current of air (e.g. in 10 hours) » 
attended with considerable loss of oil, about 15% more 
kernel being required to produce a given weight of copra. 
It should be possible to aompleto the drying within 72 
hours by means of a slow current of air at 54° to 60° C., 
and witn a minimum loss of oil. Ceylon oopra is graded 
into the four qualities— kalpentyn (the best produced,) 





Competition with Uermany and Austria- 
Hungary in Neutral Markets. . 


A series of Bulletins, showing the value of certain descriptions of 
merchandise exported from Germany, Austria-Hungary and the United 
Kingdom to all destinations in a recent year, have been issued by the 
Board of Trade. 


The following are of interest to 

Aluminium & Aluminium Wares. 
Brass and Brass Wares. 

Brewing & Distilling Machinery. 
Candles. 

Carbons for Electric Lighting. 
Cement. 

Copper Goods. 

Feeding Stuffs (oil cake and bran). 
Fertilisers. 

Fire-proof Bricks, Retorts, 

Crucibles, &c. 

Glassware, Hollow. 

Glass (plate and sheet). 

Heavy Chemicals. 

Linoleum and Oilcloth. 


members of this Society :— 

Lubricating Oils. 

Medicines and Drugs. 

Painters’ Colours and Materials. 
Paper, Pasteboard, and Cardboard. 
Perfumery and Cosmetics. 
Photographic Goods. 

Rubber Wares. 

Scientific Instruments and 

Apparatus (except electrical)- 

Soaps. 

Starch. 

Stoneware, Earthenware, 

and Chinaware. 

Textile Machinery. 

Tinwares, including Tin Foil. 


Copies may be obtained from the Secretary, Society of Chemical- 
Industry, Broadway Chambers, Westminster, S.W.; id. for each Bulletin 
required should be enclosed for Postage. 
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estate, maravib (ordinary), and common or cart, whioh ia 
bought in lots from vaaeus small producers. In 1913 
the kalpentyn grade fetched 259 pesos (£29 19s.) and cart 
232 to 253 pesos (£24 3s. to £26 17s.) per ton. In the 
Philippines the best, quality is known ae “ Samar sun- 
dried,” the bulk of which is used locally for the production 
of oil; “ Cebu sun-dried ,” “ F.M.M.” (fair merchantable 
Manila); and “ Laguna,” whioh is frequently mado from 
green nuts and dried over a Binoky fire and readily becomes 
mouldy. Ceylon copra i8 quoted at about 20 pesos 
(41s. 8d.) per ton less than Cochin and Malabar copra. 
The total exports of copra from Ceylon in 1913 were 
57,705 tons, of which 40,314 tons were sent to Germany, 
12,004 tons to Russia and 1650 tons to the United Kingdom. 
The total imports of coconut oil into this country in 19 J3 
were :—Refined oil, 30,087, and unrefined oil 31,559 tons. 
During 1911—1912 India exported 2,165,103 galls, of 
coconut oil valued at 2,626,876 pesos (£273,632), of which 
Germany took 584,251 galls, and the United States 
477,487 galls. The total exports for 1912 -1913 were 
much lower. In Ceylon it is estimated that 40 full-grown 
cooonuts will yiold 1 gall, of oil. The machinery used iB 
primitive and relatively little oil is now expressed there. 
The copra is out up, ground to a coarse bran, and heated 
in steam-jacketed vessels at a uniform temperature. The 
warm mass is then gradually pressed in a hydraulic press 
up to a pressure of 2 tons, until all but about 10% of oil is 
cxpellod, when the mass is again ground, rolled, heated 
and submitted to a pressure of 3 tons, which reduces the 
oil-content to about 6%. In this way about 66% of oil 




is crushed in a ” bveakdT* and the A4re* separated by 
revolving iron wheels (“drums”) studded with spiKss. 
The long coarse fibres are hackled by hand; made tot© 
han ksand partially bleached with sulphur fames. Tfu’s 
is made into brushes, etc. The matfcrosa nbre, oonsistmtfof 
torn and broken pieces falling from the spikes of the 
“ drums, is spun into ooir yarn, and made iuto mats add 
coarse cloths, which are frequently dyed with aniline dye¬ 
stuffs. Ceylon coir yarn is sold in the two grades of Kogalia 
and Colombo , which arc further subdivided, into 15 to 2t 
standards differing in thickness, colour, twist, ofco. The 
exporters* pricos range.from ab"ut 146 to 290 pesos (£15 4a. 
to £30 4s.) per ton. It is estimated that 1000 cocortut 
husks will produce 30 to 35 kilos, of bristle fibre and about 
140 kilos, of mattress fibre and yarn. Tho amounts of 
coir yarn and bristle and mattress fibres exported from 
Ovion in 1913 were 5762 and 12,852 tons respectively. 
Ol'ker product a.—Tho dry shells aro burned to charcoal in 
nits or are destructively distilled to obtain a pyroligneous 
liquor which is used in coagulating rubber latex. The 
charcoal is excellent and is in increasing demand.—C. A. M. 

Hydrogenated fata. A. E. Sandolin. Teknikem, 1918, 
359—361; Chem.-Tcchn. Rep., 1914,88,321. . 

Results obtained on the examination of hydrogenated 

I iroducts prepared from whale oil at a factory in Kaipiail, 
inland, and also of hydrogenated whale oil, maoe to 
Germany and offered to a Finnish margarine factor*, 
wore - 


Original whrtle oil 
Artificial tallow .. . 

„ s tourist* 

Hydrogenated whale 
oil (German) .... 


M. pt. 

Solidify- 

Refrneto* 

TTioter 

Snponill- 

Arid 

Iodine 

Rclch'*rt. 

I'olenske 

Mol. wt. 
of in- 

M. nt. 

NiclwK 

reaction? 


irm pt 

reading at 
40 ’ 

cation 

value. 

value 

McishI 

value. 

soluble 

arachidie 


Villi!**. 


(Wijs). 

value. 


acids. 

acid. 

fluid 

fluid 

64*1 

15)2-2 

i) :.o 

144-8 

0-27 

0-60 

287-7 



17-5 

Ml 

48-fl 

183-7 

51-88 

66-1) 

0-25 

0*49 

200*4 

756 

+ 


47-3 

32* i 

187-7 

7-80 

11-7 

0-14 

(1 31 

25)7*0 

74*1 

•f 

41*9 

31*9 

48 2 

19(1*9 

f»*30 

57-8 

0-18 

0 50 

282*0 

76-0 

+ 


* With dimcthylglyoxime. 


—W. P. S. 


and 33% of oil-cake ( poonac.) aro obtained, the lattor | 
being exported as a feeding stuff or ground up with j 
phosphates, nitrates, etc. and used as a fertiliser on the . 
coconut estates. 

Desiccated coconut :—The sheila of selected nuta are 
chipped away and the kernels shaved by hand, washed, 
shredded or granulator! by machinery, and dried in 
a desiccating machine through which is driven a current 
of air at 82° to 93“ C., whereby tho moisture is reduced 
to the allowable maximum of 1-5 to 2%. Finally the j 
product is sifted mechanically into fine, medium and coarse 
grades, cooled on zinc-coverod tables, and packed in lead- 
lined chests, each holding about 59 kilos. It is estimated 
that tho oooonut loses about 50% in weight during desicca¬ 
tion, and 1000 nuts yield about 150 to 173 kilos, (according 
to the district). Nearly twice as many Malabar coconuts are 
required to produoe the same amount of product as Ceylon 
nuts, whilst Indian nuts are doaror ; hence Southern India 
has been unablo to compete with Ceylon in the industry. 
The whole of the produot is exported, the total exports 
in 1913 being 15,326 tons, of which the United Kingdom 
received 6339 tons, Germany 2302 tons, and the United 
States 3787 tons. Tho estimated cost of a plant to deal 
with 90 tons of desiccated coconuts per year is 78,520 
pesos (£8179). 

Coir fibre. —The best fibre is made by nativo methods, 
especially in the Galle district. The husks are placed in 
bamboo enclosures which are submerged in river or sea 
water. After about 6 days’ softening they are beaten on 
a block, and the separated fibre hackled with a wooden 
comb and dried. Two classes of fibre are thus obtained, 
viz., “brittle fibre” (averaging 30 cm. m length) and 
" rAattreaa fibre” whioh is spun into “ coir yarn ” about 
17 m. long and 40 mm. thick. In the mills the fibre is 
softened in large tanks, iren rails being used to keep 
the husks submerged. After 5 days* soaking the material 


Chaulmoogra oil ,t Source of genuine. - . E. E. Francis. 

Pharm. Chim., 1914, 9, 388—390. 

Ur to 1900 chaulmoogra oil was supposed to be derived 
from tho soeds of Cynocardia odorata, but it was then 
shown to be derived from the seeds of Taraktogenos Kurzii, 
and this was generally accepted as the source of fcbe ; 
genuine oil although the oil was still called oleum gyno * 
cardium. Taraktogenoa Kurzii grows in *Burmah, 
Chittagong Hill Tracts and in Assam. The crop is uncer¬ 
tain and sometimes entirely fails and this has led to the 
substitution of the oil from the seeds of Hydnocorpua 
Wightiana, a tree of the same family, for the genuine oiL.» 
Since 1913 the oil derived from this latter source (also 
known as kavatcl oil) has been fraudulently sold a* j 
genuine chaulmoogra oil although it is considerably i 
cheaper and inferior in its dermatological effect. The . 
two oils have, a similar appearance ana constitution but 
differ in smell, the genuine oil also containing much, more 
free fatty acids.—T. C. 


Oil of manketti nuta. H. Sprinkmeycr and A. Diedriohs, 
Z. Unters. Nahr. Genussm., 1914, 27, 113-—lllh 
The kemols of manketti nuts (Jticinodendron rouUmenii, 
Schinz) from German South West Africa (8*33% of the 
fruit) had the following composition.—Water, 4*70 ; 
ether extract, 59-40; proteins, 26*95; ash, 8*02j ana 
crude fibre and N-free extractives, 6*93%. The oobi* 
drawn oil had tho following charactersSp. gr. at 
15° C., 0*9306 ; refraction at 40° a, about 84 * at «•**€»., 
about 93 ; iodine value (Hiibl), 128-5; acid value, 1*25 j 
saponif. value, 193-3; Reichert-Meissl value, 0-75 ; 
Polenake value, 0-40 ; Hehner value, 94*85 ; Fatty atide :— 
m.pt. 39*0° C.; solidif. pt. 35-7° C.; refraction at 40° C„ 
about 69; neutralisation value, 204-5; iodise vatoa 
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135-7; and mean mol. weight, 281. The oil yielded no 
insolublo bromide, but the fatty acids yiolded linolio 
tetrabromide (m.pt. 114-2° C.). No destinctive oolora- 
tions were obtained in tho tests of Bellier, Halphen and 
Baudouin. In Livaoho’s absorption test the increase in 
weight was 10-05%. Mixed with driors it yielded a varnish 
which dried more slowly than linseed oil varnish, but was 
superior in tenacity, freedom from stickiness, and resist¬ 
ance to water and alkaline liquids. Tho oil is thus well 
suited for the. manufacture of linoleum. The oil-cake is 
rich in protein and should make a good feeding-stuff, 
provided no injurious constituents (such as frequently 
oocur in seeds of Euphorbiaceae) arc present. Physio¬ 
logical experiments with the. oil itself wore satisfactory 
(soo also this .1., 1913, 95, 611).—C. A. M. 


substance) of a resinous extraot containing saponin. 

(4) Stillingia seed .'—After separation of the fat (Stillingia 
tallow) surrounding the kernels, the latter yielded 62-03% 
of light yellow oil with a nutty odour and taste. The oil 
yielded 20-04% of insolublo bromide (m.pt. 147° C.), 
whereas the tallow gave no precipitate with bromine. 

(5) Calotropis ( akoon ) seeds from Asdepias gigantea con¬ 
tained 67-68% of kernels, and the whole seed yielded 
26-76% of a viscous olive-green oil with a bitter taste 
and pungent odour. It gave 0-2% of an insoluble bluish- 
white bromide, and in Livache’s test absorbed 3-98% 
oxygon in 10 days. Tho plants contained a bitter milky 
juico, with an odour of opium, which is used medicinally 
by the natives. Tho following characters were shown 
by those oilB :— 


Oil from. 


Dato stones . 

Orange pips . 

Lemon pips . 

Basala butyracea, 
extracted tat, (crude) .. 
Bassla butyracea, hot- 

drawn (crude) . 

Bnsuia butyracea. licit - 

. drawn (refined). 

Stillingia seed, tallow .. 

,. i, oil — 
Calotropis seed . 






Oil. 
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—C. A. M. 


Mabula pansa [ owala ] seeds and oil. H. Wagner and 
J. Muesmann. Z. (inters. Nahr. Genussm., 1914, 27, 
124—131. 

Owala or paueo nuts ( Pentaclethira inacrophylla) from 
German W. Africa cont ained 81% of kernels, which whim 
air-dricrl had tho following composition : Water, 7-48 ; 
ash, 2-23; phosphoric acid, 0-45; crude fibre, 4-71; 
nitrogen, 4-68 ; and fat, 49-8%. Tho crude oil, which had 
a pungent taste, had tho following characters :—Sp. gr. 
at 10° C., 0-9164 ; rofraotomotor reading, 56-6 ; acid 
value, 20-4 ; saponification vaiuo, 181-9 ; iodine value, 
99-5 ; Reichert-Moiaal value, 6-5 ; Polonsko value, 0-6 ; 
acetyl value, 20-6. Fatty acids :—M.pt., 56-5 — 57-5° C.; 
solidif. pt., 55-2° C.; neutralisation value, 185-7; iodine 
value, 106-3 ; ipdino value of liquid fatty acids, 143-5 -- 
144-1 ; and mean mol. weight, 143-5 — 144-1. After 
refining with alkali the oil showed an iodine value of 101-2 
and acid value, 0-3, but still had a slight bitter taste. 
Tho fatty acids oontainod about 25% (calculated on the 
oil) of lignocoric acid (m.pt. 80-5° to 81° 0.) and about 
43% of liquid fatty acids. Tho unsaponifiablo matter 
(0-62%) contained 0-21% phytosterol (m.pt. 140-8° C.). 
No colorations wore obtainod in the tests of Baudouin, 
Soltsion or Halphen, but Bcllier’s test gave a greenish- 
blaok coloration changing to rod-brown. In the olaidin 
test tho oil solidified after some time. No insoluble 
bromide was obtainod. (See also this J., 1906, 893 ; 
1907, 699 ; 1910, 1019.)—C. A. M. 


Chinese oi Stillingia-tallou'. A. Dicdrichs. Z. UnterB. 

Nahr. u. (JenuBsm., Aug. 15, 1914. 

Sti lli nuia-tallow, or “ vegetable tallow,” is exported 
from China in large quantity for making soap and candles. 
It is an interesting peculiarity of this fat that, when 
congealing, it expands with groat force, so that a thin glass 
is usually ruptured It is not impossible to use it, when 
sufficiently purified, for nourishment. The fat is imported 
as such and not the seed. It is said to be often adulterated 
by the Chinese. Even in a purified condition it soon 
becomes bitter in taste, and of a disagreeable odour. 

Waste products [oils and yreuses]; Reclamation of - 

[from cotton waste, etc. used for cleaning machinery], Q. H. 
Ayres. Times Eng. Suppl., Oct. 30, 1914, 128. 

On.Y waste or rag is placed in a centrifugal separator driven 
directly by a steam turbine forming an integral part of the 
machine, tho exhaust steam serving to heat and liquefy 
the oil and grease. The separated oil is purified by settling 
or filtration. The waste or rag is then washod and dried. 
Sponge cloths used instead of cottqn waste on the Lanca¬ 
shire and Yorkshire Railway yield 1—1 \ gall, oil per gross. 
Similar methods are employed for the recovery of “ cutting 
oil ” from metal screwings and turnings, turpentine and ink 
from the cleaning materials used in printing works, wax 
and composition from the short ends and waste in candle 
and match factories, and fats in coooa, chocolate and 
biscuit factories and bakeries.—A. T. L. 


Seed oils ; Characters of certain little-known ——. A. 
Dicdrichs. Z. Untcrs. Nahr. Genussm., 1914, 27, 
132—141. 

(1) Date stone oil: —Algerian dato stones (11-17% H a O) 
yielded 7-98% of a fairly viscous oil with a pungent tasto. 
Bellier’s reagent for vegetable oils gave no coloration. 
The fatty acids yielded linolio tetrabromide. (2) Orange 
and lemon pip kernels yielded 57-31 and 49-67% respec¬ 
tively, of light follow oils with intense bitter taste. The 
orange seoa oil contained linolio and linolenic aoids. 
(3) Bassia butyracea seeds yielded 55-90% of a fat, which 
gave an insoluble bromide. The extraction-residue, on 
treatment with water yielded 38-3% (14-90% on original 


Beeswax; Bleaching of -. K. Heinz. Seifonaied. 

Zeit., 1913, 40, 1140, 1169, 1192. Chem.-Techn. Rep.,' 

1914, 38, 132. 

Complete bleaching of beeswax can only be effeoted by 
sunlight, and all ohemical meth ds froquire supple¬ 
menting by sun-bleaching for the production of 
absolutely white wax. Moreover, it is frequently im¬ 
possible to remove all traces of chemioals from the product. 
Natural bleaching is effected by repeated exposures, 
the wax being melted with water containing Bulphuric acid 
between each exposure. Of chemical agents, oil of turpen¬ 
tine has the drawbaok of imparting an unpleasant odour 
to the wax. It is preferable to add to the water, used to 
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prevent overheating of the wax by the sun, potassium 
chlorate, sodium hypoohlorite, or hydrogen peroxide. 
Another method is to boil 100 kilos, of the melted wax 
with a solution of 3 kilos, of potassium ohlorate in 10 litres 
of water acidifiod with sulphuric? acid, and after removal 
of the chemicals, to finish tne bloaohing in the sun. Per¬ 
manganate is not effective as a bleaching agent. One 
of the best methods is to boil the wax with a solution of 
potassium bichromate and sulphuric acid, and to remove 
the chromic oxide by washing with water containing 
lactic or sulphuric acid. Ozone has not proved very 
effective. Bleaching with fuller’s earth, Florida earth, anil 
the like, has the drawback that tho powder retains a con¬ 
siderable amount of wax, which can only be recovered by 
extraction.—C. A. M. 

Rosin ; Determination of - in fata and soaps. Leiste and 

C. Stiepel. Seifensiodor-Zeit., 1913, 40, 1233. Chem. 

Techn. Rep., 1914, 38, 213. 

The fat or soap is dissolved in alcohol, neutralised with 
alcoholic soda, and the mass obtained on evaporating the 
solution in admixture with a quantity of freshly ignited 
sand is oxtraotod with acetone containing 2% of water. 
The rosin and unsaponifiable matter are extracted together, 
but since the latter is present in the ordinary soap-making 
fats to a slight extent only its amount may be neglected. 


Candles. Board of Trade Bulletin No. 89. 

May be obtained from the Board of Trade, Commercial j 
Intelligence Branoh, 73, Basinghall Street, E.C. 

I. 

Lubrication with oils and with colloidal graphite. Mabory. 
See I. 

The butter-fat content of margarine. Arnold. See XIXa. | 

Sandalwood oil and its application to perfumery. Mann. 
Sec XX. 

Patents. 

Fish and other animal offal, bones and the like ; Means for 

treating [extracting fat from] -. Eng. Pats. 21,331, 

Sept. 22, and 29,172, Dec. 18, 1913. 

In an apparatus for tho extraction of fat from fish offal, 
bones, etc., tho digestion pan is fitted with stirrers and 
means arc provided for treating the material successively 
with superheated steam, benzene, and hot air. Moans are 
also providod for cooling tho steam and hot air, after 1 
use, and for recovering the benzene after it has been \ 
withdrawn from the pan.—-W. P. S. 

Oils, fats, and the like ; Treatment of -. N. Testrup, 

London, Assignor to Lover Bros., Ltd., Port Sunlight. ! 
U.S. Pat. 1,114,067. Oct. 20, 1914. Date of appl., | 
Maroh 20, 1911. 

See Eng. Pat. 7726 of 1910 ; this J., 1911, 1022.—T. F. B. j 


liable to crack and to beoome sticky in tho sun, whilst 
mineral oils retard the (hying, and driers reduoe the 
stability to the same extent as they accelerate drying. 
The function of the drying medium does not oeaso with 
the drying of the enamel, but promotes subsequent oxida¬ 
tion. For outside work enamels should be as free as 
possiblo from driers and diluting liquids such as oil of 
turpentine, petroleum spirit, etc. Direct sunlight and 
moisture have n great, influence on the stability. Zinc 
pigments are less durable than iron and lead pigments out- 
of-doors, but for interior work zinc and iron pigmonts arc 
proforablo to lead. For stations, looomotivo sheds, etc., 
iron oxide pigments are preferable to red lead pigments. 
Tho durability of an enamrtl increases with the fineness of 
the pigment, whilst lighter shades of oolour are less durable 
than dark shades. Tho durability of enamels for ordinary 
purposes increases with the elasticity of the film, whereas 
enamels for uso under water are as a rule more durablo in 
proportion to their hardness. The thinnor tho layers of 
pigment and the more numerous the coats, the more 
durablo is tho enamel. It ought novor to be applied 
below 4° 0. Zino white is dearer in use than white lead, 
since it requires more linseed oil. No satisfactory substi¬ 
tute for red load in enamels for iron work has yot been 
found ; iron oxides have not 1 lie same durability.—0. A. M. 

Turpentine oil ; Detection of hydrocarbons in -•. Utz. 

Farbenzeit., 1912, 17, 1208. Z. Unters. Nahr. li. 

Genussm., 1914, 27, 687. 

Mennechet’s test, in which 4 — 5 c.o. of oil are shaken 
with a little magenta and 2 drops of nitric acid, gives 
characteristic colorations with turytentine oil and with 
hydrocarbon substitutes which enable those to be readily 
distinguished, but is not sufficiently dolioate to indicate 
admixture of hydrocarbons with oil of turpentine unless at 
least 30% of the former is present.—T. 0. * 

Resinates ; Photochemical properties of coloured -. J. 

Larguier dos Bancels. Compt. rend., 1914, 169, 316— 

317. Chem. Soo. J., 1914,106, ii., 696. (Compare this 

J., 1912, 797.) 

Coloured resinates when exposed to light slowly lose 
their solubility in benzeno. This process is accelerated 
by tho presence of small quantities of minoral salts. Of 
the chlorides and nitrates of a large number of metals 
tried, only those of uranium, zinc, and cadmium exert 
any marked influence, the effect produced being, within 
certain Unfits, proportional to tho amount of active salt 
present. Tho aotion of uranium is much more powerful 
than that of zinc or cadmium, which are of the same order. 
To produce the same effect in tho same time, the concen¬ 
tration of zinc or cadmium nitrates requires to be twenty 
times that of uranium nitrate. The results obtained 
with uranium and zinc salts an' not duo to their hydrolysis 
in aqueous or alcoholic solution giving an acid solution. 
Certain salts, such as those of copper, iron, Qhromium, 
and thorium entirely modify the properties of the resinates, 
rendering them insoluble, or producing'a precipitation 
which interferes with’the experiment. 


Fat from bones, materials suitable, for glue manufacture, 

and like substances; Process for the extraction of -. 

E. Fischer, Chari ottenburg, Germany. U.S. Pat. 
1,114,698, Oct. 20, 1914. Date of appl., Jan. 16, 1912. 

See Fr. Pat. 430,015 of 1911 ; this J., 1911, 1324.—T.F.B. 


JOEL—PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Enamel paints. 0. M. Meissl. Oesterr. Wooh. offentl. 
Baudienst, 1913, [15). Chem. Techn. Rep., 1914, 88, 
94. 

The ohief requisite of a good enamel is durability. The 
drying medium of ordinary enamels is linseed oil and its 
substitutes. The addition of rosin oil makes the enamel 


Oil of manketti nuts. Sprinkmeyor and Diedrichs. See 


Patents. 

Pigment and paint. O. W. Pickering, Springfield, Maas., 
Assignor to Pickering Paint and Pigment Co. U.S. 
Pat. 1,113,907, Oct. 13,1914 ; date of appl., Aug. 5,1913. 
The paint comprises lead aluminatc, an oil, and a drier. 

—B._N. 

Cement ; Composition for coating -. C. Ellis, Larch- 

mont, N.Y., Assignor to Ellis-Foster Co. U.S. Pat. 
1,112,059, Sept. 29, 1914; date of appl., May 24, 1909. 
A composition comprising at least 10% of the free fatty 
acids of a drying oil, an acid resin, and thinning ana 
“ extending ” materials;—0. R, 
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Jtssinotls condensation products ; Manufacture of -. 

British Thohwon-Hourioii Oo„ Ltd., I^mdon. From 
Ooncral Electric Co., Schoncclady, N.Y., I'.S.A. Eng. 
Pftt. 22,544, Oct. 6, 1913. 

See U.8. Pat. 1,098,728 of 1914; this 1914, 799. 
Phth&lic acid may 1* replaced entirely or in part by oleic 
arid.—T. F. B. 


Varnish. W. A. Beatty, Assignor to (1. W. Beadle, New 
York. O.S. Pat, 1,113,920, OH, 13, 1914. Hate of 
appl., Jan. 3, 1913, 

SEE Fr. Pat, 447,647 of 1912 ; this 1913, 244.- T. F. B. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

[Rubber latex j; The tupping internal of -. N. (■. 8. 

Bosanquet. India-Rubber J., i!)14, 48, 707—798. 
Observations, extending over more than a year, on a 
94-acre clearing of 7-yoar old rubber, demonstrated that 
tapping on alternate days yielded better results than 
more frequent tapping. The yield ]>cr tree with daily 
tapping varied from 2-32 grins, in October to 3-03 gnus, 
in .December, at a cost of 29 to 19 cents (5-8—3*8d.) per 
lb., whereas when the trees were tapped on alternate days 
the yield was 4-54 grms. in January and 6-75 grins, in 
June, tho cost being 13 cents (2-fld ) in the former and 
11 cents (2 2d.) in the latter month. There is a consider¬ 
able saving on bark removal, on tin* alternate day system. 

—K. W. L. 


Rubber; Racking of plantation -. P. ftehidrowitz. 

India Rubber J., 1914, 48, 802. 

To avoid contamination with wood splinters, etc., and 
thus enable plantation rubber to lx* used Without washing I 
other than that carried oul on the plantation, it is suggested 
that the cases should have a loose lining of cloth, of the 
type used in rubber works for wrapping, etc.- -E. W. L. 


Coconut and tin products, with .special reference to Ceylon. 
Pratt, tier X1J. 

Patents. 

Rubber solution ; Safety non-inflammable -. 3*. Hilde¬ 

brand, London, Eng. Pat. 22,704,*Oct. 8, 1913. 
Rubber is dissolved in trichloroethylene, for example, 
1 lb. of rubber in 12 pints of solvent. ~T. F. B. 

Caoutchouc substances ; Coloured - and jrroecss of making 

same. K. Gottlob, Elberfeld, and R. Ditmar, Gratz, 
Austria-Hungary, Assignors to Farbenfabr. vorm. 
F. Bayer und (Jo., Elberfeld, (Germany. U. 8. Pats. 
1,113,014 and 1,113,759, Oct. 13, 1914, Dates of appl 
Oot. 16 and 31, 1912. 

See Fr. Pat. 450,567 of 1912 ; this J., 1913, 615.—T. F. B. 


Caoutchouc Substances ; Production of -. F. Hdfmann 

and 0. CJoutelle, Assignors to Farbenfabr. vorm. F, 
Bayer und Oo., Elberfeld, Germanv. U.S. Pats 
1,113,630 and 1,113,631, Oct. 13, 1914. Dates of 
appl., Oct. 3, 1911, and Oct. 29, 1912. 

See Eng. Pat. 1124 of 1911; this J., 1912, 141.—T. F. B. 


XV.—LEATHER ; BONE; HORN ; GLUE. 

Notts on plant chemistry. Keag*n. Set XX; 


XVI.—SOILS; FERTILISERS. 

Soil; Studies of an acid - in Assam. A. A. Meggitt. 

Memoirs Dept. Agrie. Tndia, Chemical SerioB, 1914, 
Vol. 3, Xo. 9, 235—269. 

Test crops of oats were grown at Jorhat, Assam, in an 
area of 0-26 aero comprising 26 plots, each of which 
received a different manurial treatment, with and without 
liming. From the results obtained it was concluded that 
the highly benclicial effect of lime is due to its action in 
neutralising acidity and destroying, or preventing undue 
accumulation of, toxic material in trie soil.—W. E. F. P. 

I 

I Soil constituents ; Relative solubility of —-. H. Fischer. 
Intern. Mitt. Bodenkunde, 1913, 111., 331. Biedor- 
mann’s Zentr., 1914, 43, 292—294. 

The potash of biotite was found to be less soluble than 
that of phonolith in water saturated with carbon dioxide, 
although in culture experiments by Pfeiffer and Blanck, 
oats absorbed more potash from biotite than from phono.- 
lith.—R. G. P. 

Ammonia; Volatilisation of - from soils. 0. Ijommer- 

mann and L. Fresenius. Landw. Jahrb., 1913, 48, 127. 
Biederrnann’s Zentr., 1914. 43, 435—437. 

A current of air from an air pressure apparatus wus led 
through three wash-bottles to saturate it with moisture, 
then through dilute sulphuric acid and dilute ammonia, 
and finally through an empty flask. 11- was then nassed 
over the soil to be tested and subsequently through N /4 
acid. A similar exjieriraont wim done without the soil. 
The absorption of ammonium salts dejiended ujsm an 
exchange of the bases of zeolilhic origin present in the 
I soil. In presence of chalk the absorption of ammonia by 
the soil was increased or diminished, or remained un¬ 
affected, according to the nature and source of tho soil. 

—J. It. J. 

Nitrogen , Absorption of different forms of - by plants ; 

influence of the. medium. I>. Chouchak. Comptes 
rend., 1913, 156. 1781—17H7. Biodomiaun'H Zentr., 
1914, 43, 409- 412. 

The influence of various salts upon the adsorption of 
nitrogen from an ammonium chloride solution by plant 
roots was studied. With living plants the adsorption was 
proportional to the time, whilst, the rate of diffusion 
| inside the roots was constant. With dead roots, mag- 
; nesium sulphate prevented any adsorption, and sodium 
I sulphate, magnesium chloride, calcium chloride, and cal¬ 
cium sulphate markedly decreased the amount in varying 
degrees. With living roots, the influence of the salts, though 
considerable, was less than with dead roots. When two or 
more salts worn present at the same time in varying propor¬ 
tions, the influence of one was in some cases antagonistic to 
that of another, and there was a maximum concentration 
with the different mixtures above which adsorption of nitro¬ 
gen decreased. In the system, water, root, and dissolved 
nitrogenous Bubstance, the last is divided between tho 
water and the sujierficial layer of the root in certain 
proportions which are easily modified by the presence of 
other dissolved substances, e.g., the salts mentioned above. 

—J. H. J. 

j Calcium cyanamide [ nitrolim ]; Behaviour of some mould 

fungi Unwirds -. A. Kossowicz. 7. Garungsphysiol., 

! 1913, 2, 154. Biedermann’s Zontr., 1914, 48, 140—142. 

Nutrient solutions were prepared containing as sole 
nitrogenous matter two commercial specimens of calcium 
cyanamide previously sterilised by heating at 100° G. 
or by filtering their solutions through a Borkfeld filter. 
In some of the solutions all the organisms tested, viz., 
Botrytis Bassiana, PcniciUiuin glaucum, Mucor Boidin, 
Cladosporium herbarum, Phytophthora infestans, PenicilHum 
brevicaule , Aspergillus glaucus and niger , Isariafarinosa and 
a red Fusarium, exhibited more or lew growth, but ifi others 
only the first three or five developed. The results Were 
probably influenced by impurities ifi the oalointt cfyhttatoide 
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and this point May be of importance in the application of 
calcium cyanamide as a fertiliser.—J. H. L. 

Potassium salts ; Occurrence of - in the salt springs of 

the United States. ,T. W. Turfentino. U.S. Dept. Agric., 
Bureau of Soils, Bull. No. 94, May 8, 1913. Biedormann’s 
Zentr., 1914, 43, 403. 

None of the artificial and natural brines examined was 
found to contain potassium in sufficient quantity to repay 
extraction. The mother-liquors in the preparation of 
salt from soa-wator contain sufficient potassium to enable 
them to be converted into a fertiliser by evaporation. 
The residue of a dried-up lake in South California con¬ 
tained so much ]K>ta8sium that it would form a valuable 
source of potash salts on the commercial scale.—J. H. .1. 

Phosphoric acid in basic slag ; Determination of the. - 

soluble in citric acid. F. Haussding. Landw. .lalirb., 
1913, 46, 49. Biodormann's Zentr., 1914, 43, 438—439. 
The methods of von Lorenz (compare Noubauer and 
Ltioker, this J., 1912, 259) and Popp (this J., 1912, 831 ; 
1913, 953), and the official method wore compared. The 
iron citrate method of Popp gave the highest results, 
nearly identical with those obtained by the official method 
and the direot precipitation method of von Lorenz gave 
rather lower but more accurate results. The adopt ion of 
the von Lorenz method would entail a rise in the price of 
tho phosphoric acid.—>7. H. .1, 

Phosphates ; Experiments with crude: -. Prianisehni- 

kow. Biodormann’s Zentr., 1914, 43, 395—401. 
Bushian phosphates used oh manure in pot cultures gave 
increased yields of mustard, lupin, etc. A Russian phos¬ 
phate containing 2(1% P 3 0 5 was converted into a super¬ 
phosphate containing 12-5—13*6% of water-soluble, 
14—14*5% of citrate-soluble and 14-5—15% of total 
iy>„ at a cost of 40 centimes per kilo, of water-soluble 
phosphate. Extraction of various phosphates with dilute 
sulphuric acid showed that for each variety the quantity of 
phosphoric acid extracted reached a maximum, varying 
worn 40 to 73%, with a definite quantity of acid. Sodium 
bisulphate may replace sulphuric acid in the preparation 
of sujKrrphosphate. If to tho solution, milk of lime is added, 
the prooipitate contains 22—37% P t 0 6 . Nitrosuper- 
phoaphate prepared with the waste acid from the manu¬ 
facture of trinitrotoluene contained higher proportions of 
total and water-soluble P t 0 6 than ordinary superphosphate 
prepared from tho same raw phosphate with sulphuric 
acid. Small amounts of ferrous and ferric Rulphates added 
to phosphates were beneficial in sand cultures, but 
larger amounts were harmful. Double phosphates were 
prepared by the extraction of tho acid radical of the phos¬ 
phate with dilute sulphuric acid or sodium bisulphate, 
concentrating the solution and mixing with bone meal 
free from gelatin ; the double phosphato contained about 
25% P-0 6 of which about 95% was soluble in water. 
That phosphates are assimilated by plants was proved 
by sand cultures of lupins and buckwheat, in which a 
certain proportion of the phosphate added was found in the 
crop.—J. H. J. 

Bone-meal; Action of - as a phosphoric acid fertiliser in 

comparison with superphosphate, and bqsic slag. B. 
Schulze. Landw. Versuchs-stat., 1913, 83, 101—180. 
Biedormann’s Zentr., 1914, 43, 441—443. 

The experiments continued over throe seasons and the 
comparison was made between the water-soluble phosphate 
of superphosphate, the citric acid-soluble phosphate of 
basic slag, and the total phosphate of bone meal. The 
superphosphate gave the best results; tho basic slag 
being about 80% as effective, and the bone meal about 
80%. Bone meal free from gelartin gave bettor results than 
that containing gelatin. The grinefing of the bone meal 
has a great influence upon its effectiveness ; the fiber tho 
grinding, the better the manorial result*. Coahicly grtnind 
meal has only about two-thirds the effect of finely ground 
meal.—J; H. J: 


a. 


Manurial experiment* with lime . P. Bolin. Meddolandcn 
Nr. 80 fran ocntralanstalten for jordbruksforefik, 
Stockholm, 1913. Biodormann's Zontr., 1914, 43, 112. 
In oxfjcriments with oats three types of fertilisers were 
employed with and without limo (1*6—1-9 tons per oore), 
viz., 1*2 owt. of potassium nitrate with 4-8 cwt. of basic 
slag and 1-6 cwt. of 37% potassium Bulphato per aore; 
16—32 tons of cow dung }>or acre; and 8—12 tons of oow 
dung with 4-8 owt. of basic slag and 0-8 cwt. of potassium 
sulphate per acre. The lime reduced the crop obtained with 
artificial fertilisers alone, but considerably increased that 
obtained with the animal manure.—J. H. L. 

Sulphur for stimulating plant growth. F. do (’astella. .T. 
Dep. Agric. Victoria, 1914, 12, 289. Pharm. »L, 1914, 
607. 

For some time tho attent ion of agricultural chemists has 
been dirooted to tho value of sulphur as a manure (this J., 
1913, 669 ; 1914, 975). The author confirms the fact that 
it acts favourably on the growth and yield of tho vino. It. 
does not act alone, however; itH beneficial effect is directly 
proportional to the amount of organic matter present in 
the soil to which it iH added. When the quantity of organic 
matter diminishes, the effect of sulphur also diminishes and 
becomes nil in a soil devoid of organic matter. The action 
of sulphur is greater if it is previously mixed with tho 
organic matter with which it is to act. Tho use of sulphur 
in tho vineyard caused a very marked increase in the yield 
of grapes. 

Sulphur ; Fertilising action of -. V. V. Sabaschnikoff. 

Buss. ,J. f. exp. Landw., 1912, 821. Biodormann’s 
Zentr., 1914, 43, 282. 

The Boil used for tho experiments contained 0*082% 
sulphuric acid. Flowers of sulphur was applied in tho 
proportion of 10 grins, per sq. metre. The increase in tho 
weight of barley and rye on the sulphur plot over that On 
an untreated plot (2 sq. metres) was about 1*5 kilo, in 
each case.—J. H. J. 

Plants ; Influence of manganese and aluminium on the. 

growth of -. T. Pfeiffer and E. Blanok. Landw. 

Versuchsstat., 1913, 83, 257—281; Chom. Tochn 
Bop., 1914, 38, 320. 

Manganese salts, when added to soils, favour the growth 
of plants to a slight extent, but the cheaper manganese 
compound* are very sparingly soluble, so that largo 
quantities have to be employed, and the actual benefit 
arising from their use iB questionable. The addition of 
very small quantities of aluminium sulphate and man¬ 
ganese sulphate results in an insignificant stimulating 
action on the plants.—W. P. S. 

Behaviour of ammonium phosjihomolybdate with ammonium 
hydroxide. Sircar. See Vll. 


Patents. 

Soil: Sterilising of -. P. J. Holmes, Norwich. Eng. 

Pat. 23,312, Oct. 15, 1913. 

Steam is admitted to the space below a shallow cover 
placed a short distance above the soil, e.y., a metal sheet 
provided with an outer jacket of insulating material, 
and with its edges bent downwards so as to rest on the 
soil.—W. P. S. 


Seed grain ; Treatment of - [with a solution of a manure 

and then with ultra-violet rays]. C. E. De Wolf, London, 
and H. E. Fry, Godraanstone, Dorset. Eng. Pat. 
23,339, Oct. 15, 1913. 

The grain is moistened with water, of- a 16% sodium 
nitrate solution, and then submitted to the action of 
Ultra-violet rays. Wheat, oats, and barley should be 
submitted to the rays for 5 hours ; maize atod oottcfrisfced 
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for 7 hours. The process renders the grains more 
productive when sown—W. P. S. 

Fertilisers; Plant -. J. Keegan, Liverpool. Eng. \ 

Pat. 25.365, Nov. 0, 1913. 

A fertiliser composed of two powders, solutions of which ! 
are applied separately and consecutively to the soil. 
One powder contains soluble ammonium and magnesium . 
salts, to which potassium and aluminium salts may also l 
be added, whilst the other consists of equivalent quantities 
of tribune potassium or sodium phosphate and sodium 
silicate, or of dibasic potassium or sodiunr phosphate 
together with potassium and sodium carbonate. W. P. S. 

Fertiliser. T. L. Willson and M. M. Tlaff. Ottawa, Assig¬ 
nors to Southern Investment Go. of Canada Ltd., 
Montreal, Canada. CT.S. Pat. 1,112,183, Sept. 20. 1914 ; . 
date of app)., Aug. 17, 1912. 

A dry fertiliser, consisting of calcium ammonium phor- 1 
phate containing at. least sufficient ammonia to correspond I 
1o the formula, Ca(NH 4 )H 3 (P0 4 ) 2 .—O. R. j 


XVII.—SUGARS ; STARCHES ;' GUMS. 

Sugar in cane and beet; Formation of - —. H, Pellet. 
Bull. Assoc. Chim. Suer., 1913, 31, 296, 322. Chem.- ! 
Toohn. Rop., 1914, 38, 3. 

In the case of beet., intensive cultivation may lead to a i 
daily formation of 1*20—1-25 grins, of organic matter J 
(mostly sugar); in the case of cane (Egyptian) the aveiage | 
is only 0*8~-0*9 grm. In a ripe cane weighing 1500 grins., j 
,t.ho foliage contain 210 grim, of dry matter, of which 12 j 
grms. are ash and 198 grms. organic, the cane itself con¬ 
taining 400 grms. of dry matter, of which ft grin*, are 
ash and 394 grms. organic.- -O. R. 

\ Sugar] Beet and cane ; Determination of the sun one and 

reducing sugars in the foliage of the -. H. Pellet- 

Bull. Assoc. Chim. Suer., 1914, 31, 909—920. 

Leaves and leaf stalks are passed separately through a 
mincing-machine, and the finely divided material pressed 
two or throe times, tin* pulp being removed and pounded 
in a mortar after each operation. Sucrose by double 
polarisation —500 c.o. of the filtered juice are treated with 
normal lead acetate (100 c.o. for the leaves, and 50 c.o. for 
the leaf-stalks), mixed, and filtered (giving solution A). 
50 c.c. of the filtrate (solution A) are treated with 50 c.o. 
of sulphurous acid solution (sp. gr. 1*035—1*040), 
treated with 1 grm. of purified animal charcoal, 
mixed, and filtered, the clear liquid (solution B) being 
polarised in the 400 mm. tube, and the temperature noted. 
Another 50 c.c. of solution A are treated with 5 c.c. of 
hydrochloric acid (sp. gr. 1*19) and 25 c.c. of sulphurous 
acid solution (sp. gr. 1 *035- I -040), and inversion effected 
according to Herzfold’s method, after which 1 grm. of 
purified animol charcoal is added, and the liquid filtered 
and polarised, the temperature again being noted (solution 
0). Sucrose and reducing sugars by Fehling's solution. 
20 c.c. of solution B are rendered alkaline with sodium 
carbonate solution, 40 c.c. of Fehling’s solution and 
sufficient water to bring the volume to 80 c.c. added, 
and the temperature raised to 65° 0. for 10 minutes, 
the cuprous oxide precipitated being determined by the 
cyanide method (this J., 1914, 494). 50 c.c. of solution C 
are rendered alkaline with sodium carbonate solution, 
and the total reducing sugars determined as before. 
In calculating the sucrose by the double polarisation 
method, the factor 142*00 is used instead of 142*66; 
while the faotor for converting the results obtained on the 
juioe to those on the original substance is 0*91 for the 
leaves, and 0*97 for the leaf-stalka. According to the 
author, the results obtained by double polarisation should 
agree with those found by Fehling’s solution to within 
0*1 %.-J. P. 0. 


Pectin substances in [ beet] sugar factory products [and 
their influence on the determination of raffinose]. T. 
Koydl. Oesterr.-Ungar. Zeits. Zuckerind., 1914, 48, 
203-231. Chem.-Toohn. Rep., 1914, 38, 288. 

Even when the difference between the values given by 
direct and double polarisation in the analysis of beet 
molasses amounts to as much as 3%, this “ plus polarisa¬ 
tion ” is not due wholly to raffinose, of which there may 
he present only 1 %, but is caused by the presence of 
pectin substances not precipitated by basic lead acetate, 
the amounts of which are shown to vary considerably 
throughout the campaign.—J. I\ O. 

Jlajfinose | from cottonseed meal]; Prrfxiration of -. 

C. S. Hudson and T. S. Harding. .7. Amor. Chem. Soc., 
1914, 36, 2110—2114. 

One kilo, of meal is treated with a litres of cold water, the 
mixture quickly filtered by suction, and the filtrate treated 
with a slight.excess (about. 200 c.e.) of basic lead acetate solu¬ 
tion. The yellow lead precipitate, is filtered off, excess of 
leaf! removed by hydrogen sulphide, and, after adding about. • 
0*2 grm. of sodium hydrosulphite, the solution concentrated 
under reduced pressure to a syrup containing about 25% 
HjO. Barium hydroxide (2 grms. of octahydrate for each 
grm. of raffinose) is added, the mixture warmed to not 
over 80" C., to offect solution, and gradually poured into 
1*5 times its volume of commercial anhydrous methyl 
alcohol, and the granular precipitate ground to a fine 
powder, filtered off, and washed with methyl alcohol. 
The barium compound, suspend™! in about 1500 c.e. of 
wafer, is decomposed bv gradual addition of 50% phos¬ 
phoric rcid solution until exactly neutral, the precipitate 
filtered off, and the last traces of barium removed by 
precipitating with sulphuric acid and again filtering. 
Fifty grms. of the vegetable carbon. “ eponite,” are 
added to the filtrate and filtered off after a few minutes, 
and the still yellow* solution tjoiled in vacuo to a syrup 
containing 20—25% H a O. Ethyl alcohol (95%, con¬ 
taining 0*3% UNO,) is then added, just to saturation (as a 
rule 10 15 e.o.), and the mixture inoculated with crystals 
of raffinose hydrate and left, overnight, at. 0° C. to crystallise, 
the separated crystals being ground with 75% alcohol, 
filtered off, and washed with alcohol. About. 40 grms. 
of colourless raffinose crystals are obtained, and a further 
10 grms. bv treating the mother liquor again with barium 
hydroxide. The proportion of ash (0*5 —1%) may be 
reduced by preparing a 50% aqueous solution, filtering, 
adding acidified alcohol as above, nearly to the point 
of cloudiness, and stirring. About 2*5% (referred to the 
original cottonseed meal) of pure raffinose hydrate, crystal¬ 
lising rapidly at the ordinary temperature, are thus 
obtained, and a further 0*5% by cooling the mother liquor 
to 0° 0. After washing with 75% and then with 95% 
alcohol, the product contains less than 0*05% of ash 
and gives a specific rotation of 123*2° (anhydrous sugar) 
in 10% aqueous solution at- 20° C.—F. Sopn. 

Maltose and its oxidation products with alkaline hydrogen 

peroxide ; Structure of -. W. L. Lewi* and S. A. 

Buckhorough. J. Amer. Chem. Soc., 1914, 36, 2385— 
2397. 

Maltose is oxidised by alkaline hydrogen peroxide 
largely without, hydrolysis and without formation of 
saccharinie acids. A larger amount of oxygen is con¬ 
sumed than in oxidation with alkaline copper sulphate 
(this J., 1909, 1155) and larger amounts of formic and 
glycollie acids are formed. 100 grms. of anhydrous 
maltose gave 22*97 grms. of hydrolysed dextrose (24*97 
grms. when corrected for decomposition of dextrose 
under similar conditions), 0*16 grm. of mannonic-lactone, 
16*04 grms. of glyoollic acid, 0*11 grm. of oxalic acid, 
55*37 grms. of formic acid, and 4*44 grms. of carbon 
dioxide, together with 1*18 grms. of unidentified materiel, 
probably containing erythronio and Lthreonio aoida. 
The proportions and nature of the products are different 
from those obtained from dextrose (Spoehr, Amer. Chem. 
J., 1910,48, 238 ; Glattfield, Amer. Chem. J., 1913,60,135) 
and the differences must be due to the gluoosido-linkage 
between the two dextrose residues in the maltose molecule. 
Maltose is a y-d-glucosido-d-gluoose and the formation of 
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relatively large rjuantitiee of glyeollio aoid indioates thn‘ 
the terminal (pnmary aloohol) carbon atom takos part 
in the gluooeido-Hnkage, the formula honoe being : 

CH,(OH).CH(OH).iH.(Cn.OH) e .CH.O.CH,(CH.OH) 4 .CHO,H,0. 
Additional evidence in favour of this formula in cited 
and the mechanism of the oxidation is discussed. (See 
also Nef, this J., 1914, 306.)—A. S. 

Formic acid; Determination of - in honey. H. 

Liihrig and F. Doepmann. Jahrosber. Chem. Untcr- 

suohungsamtoe, Breslau, 1912—13, 24—26; Z. Unters. 

Nahr. Genussm., 1914, 27, 477—478. 

When honey is mixed with water and submitted to steam- 
distillation, as in Fincko’s method for the determination 
of formic acid (see this .T., 1911, 82, 235; 1912, 402; 
1913, 445), the first portion of the distillate, amounting 
to 1500 c.o., does not contain all the formic aoid present. 
From 6 to 10 mgrms. of formic acid (or of volatilo sub¬ 
stances which reduce mercuric chloride) are obtained 
in each of the three suoooflsivo quantities (500 c.c.) of 
distillate collected when the distillation is continued. When 
a mixture of 100 grms. of sugar. 300 c.o. of water and 1-5 
grm. of tartaric acid is distilled with Rteam, the dis¬ 
tillates contain a quantity of reducing substances 
equivalent to 10 mgrms. of formic acid. Tartaric acid 
and water alone yield a few mgrms. of reducing substances, 
and it is pointed out that it is quite possible that a part 
of these is derived from the rubber connections of the 
distillation apparatus. In the determination of formic 
aoid in materials containing glyoxylie aoid, the distillate 
should bo troated with zinc and dilute sulphuric acid 
boforo tho mercuric chloride reagent iB added ; any 
basic zinc sulphate precipitated with the mercurous 
chloride is removed by treating the latter with dilute 
hydrochloric acid.—W. P. B. 

Patent. 

Manufacture of an absorbent or decolorising agent. Qor. 

Pat, 276,343. Roe Tin. 
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Mall ; Purchase of - on the basis of analysis. H. and 

J. M. Heron. J. Inst. Brow., 1914, 20, 465—487. 

It is a common practice for the maltster to submit to the 
brewer samples of a run of malt at tho beginning of a 
season, and contract to supply a definite quantity as 
required, each delivery to correspond approximately 
with tho sample submitted. The suggestions for sampling 
made by tho Committee of the Inst, of Brewing on Malt 
Analysis (see this J., 1906, 236) may be amplified as 
follows :—In sampling from sacks, thoro should bo a 
minimum of five samples for all deliveries, and for largo 
consignments one wamplo from every ten sackB. Tho 
samples should bo drawn with a probe or spear and not 
with the hand, which may be moist. In the oasc of heaps, 
at least ten samples should bo drawn (from different parts) 
from bulks up to 100 quarters, and 20—30 from larger 
bulks. AH bins exoept tall silos, should be probed like 
heaps. In sampling from tall silos with a oonical bottom 
ending in a spout, two or moro sacks should bo drawn 
and samples taken from them. The shaking of larger 
samples in tins, prior to taking smaller samples, is object¬ 
ionable since the denser and less modified grains tond to 
accumulate at tho bottom. The best method is to pour 
backwards and forwards six or more times from one vessel 
to another. Samples taken immediately after the malt 
has loft tho kiln tend to show a lower yield of extract, 
a higher diastatio activity and a darker colour, than 
those taken several days later, after the malt has cooled 
and been soreened ana brushed. Re-dried malt appears 
to continue to lose moisture after leaving the kiln, so 
sampling should be delayed for at least three days. Since 
the report of the Committee on Malt Analysis various 


C ible souroee of error in the determination of extract 
> been pointed out (see Jones, this 1906, 240 ; 
Day and Amos, this J., 1914, 434; Ling and MoLaren, 
this J., 1908, 514 ; Bakor and Hulton, this J., 1910,044; 
Siau, this J., 1912,197). A difference of l — J lb. of extraot 
between two determinations on tho same sample is fair 
agreement and rather more latitude might be allowed 
in view of tho imperfection of sampling. A consignment 
of malt, well loaded and dispatched and not unduly delayed 
in transit, will on an average absorb I—| or even 1% of 
moisture, so that a maximum of 3% of moisture on 
delivery is not unreasonable. Siau and Hodson (J. 
Inst. Brew., 1909, 15, 67) have pointed out possible 
| sources of error in moisture determinations. In deter- 
: mining tho diastatio activity of malt, tho re&otion of tho 
| starch solution is of great importance (see Jones, loc.cit.). 
j An alkalinity equivalent to 1 c.c. of N /10 aoid per litre, 
j in the distilled water used, lowers the diastatio activity 
value about 4°. The. tube method often gives results 
2°--5° higher than tho standard method. A difforonoe 
of i 5° between sale and delivery samples is reasonable. 
For colour determinations a difforonoe of ±1° is not 
excessive, for the determination is affected by tho mode 
of illumination (seo Baker and Hulton, this J., 1906, 552; 
1907, 268); moreover the Berios “ 52 ” glasses do not 
match tho nuance of all malts perfectly, and mild alo 
and high dried malts ofton tend to become paler on storage. 
Tables are given showing, for throe different malts, a 
comparison of the various deliveries, with tho sale and 
bulk samples.—J. H. L. 

Yeast; Some studies on -. 7. Relation of cell repro¬ 

duction to the supply of free oxygen. II. Metabolism of 
the yeast cell , with special reference to the thermal 
phenomena of fe.rmnitaiion. H. T. Brown. Annals of 
Botany, 1914, 28, 197—226. J. Inst. Brew., 1914, 
20, 541—544. , 

T. When yeast cells are seeded in a liquid containing 
dissolved oxygen and an excess of nutriment, and the 
available oxygen is limited to that initially present in the 
liquid, the total number of oolls per unit volume tends 
to attain a maximum, which is independent of the number 
of cells seetled but, within oertain limits of oxygen supply, 
is proportional to the initial amount of oxygen, and under 
those ciroumstanoos the rate of reproduction is not 
logarithmic but is a linear function of tho time. The 
dissolved oxygen doos not remain as such in the liquid 
during reproduction, but is rapidly absorbed by the seed- 
yeast boforo coil-budding commences. The author 
suggests that the “ oxygen-charge ” absorbed by each 
cell determines tho reproductive power of the oell. If 
of two equal volumes of liquid, saturated with air, one 
contains moro cells of seed-yeast than the'other, and both 
arc. deprived of further access of oxygen, the dissolved 
oxygon will be rapidly absorbed by tho cells ; those of the 
larger seeding will absorb a smaller “ oxygen-charge ** 
and therefore will possess a smaller reproductive power 
than those of tho smaller Hooding, but this disadvantage 
will be exactly counterbalanced by their greater number, 
so that tho total number of new oolls formed will be the 
same in both cases. Tho linear rate of reproduction 
is explained by the partition of the “ oxygen-charge '* 
amongst an increasing numbor of oells, whereby tho rate of 
subdivision of the individual oells diminishes in inverse 
ratio as their total number inoreases. Pasteur first 
expressed the idea that tho oxygen originally absorbed 
by tho yeast from tho surrounding modium is the primum 
movens' which determines its subsequent power of 
reproduction. Although a yoast oell oan,under favourable 
conditions, continue to take in oxygen from the medium 
if this is maintained saturated with air, the oell oan only 
store up a limited amount of oxygon in a form available 
for subsequent reproduction. All attempts to inorease 
this effective “ oxygen-charge ” by previously submitting 
the yoast to strong aeration, or even by passing pure oxygen 
through the liquid, were unsuccessful; the yeast under 
these conditions continues to take up oxygen, but its 
potentiality of reproduction is not thereby increased. 
Under favourable conditions, with the yeast oells at a 
concentration of 1 in 1 /4Q00 cub. ram. of nutrient liquid. 
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the volume of oxygen taken up by each cell and con¬ 
stituting the oxygen charge, is about 5 times the volume 
of the cell itaclf. 

II. Experiments made with largo volumes of fermenting 
wort inchoated that the heat of fermentation (inoluding 
heat of hydrolysis) of 1 grm. of maltose is about 125 
oalories. Between 14° and 16° 0. a yeast cell ferments 
its own weight of sugar in 8$—9£ hours, and tho heat 
generated in 1 hour, is sufficient to raise the temperature 
o! tho cell by 15° or 18° 0. The temperature coefficient 
of fermentation by yeast is high. The following figures, 
calculated from data given by Slater, represent the relative 
rate* of fermentation of top-fermentation brewery yeasts 
at temperature* starting from 5° C. and rising by increments 
of 5° to 40° C.1 00, 2-65, 5 59, 10-05, 15-80, 22-59, 
30-50, 36-60. The apparently wasteful metabolism of the 
yeast cell is a necessity imposed by the conditions under 
which reproduction oocurs in nature, e.g., in fruit juices. 
These conditions are altogether different from those of the 
fermentation industries, where the fermentative faculty 
of the cells has been purposely enhanced and their 
reproductive faculties havo been restricted.—J. H. L. 

Yeast cells ; Staining of - by Methylene hive, etc. 

0. G. Matthews. J. Inst. Brew., 1914, 20, 488—496. 
ThjE method of staining employed was to prepare an 
Hquoous suspension of the yeast, sufficiently dense to show 
a just jioroentiblo opalescence, and to treat portions of 
3 c.c. with tne staining solution, e.g., 01 e.c. of a 0 1% 
solution of Methylene Blue, or 0-2 e.e. JV/10 -elution oi 
iodine diluted twenty-fold. A number of pitching yeasts 
were investigated m this way. With Methylene Blue, 
dead and torpid cells assumed a pallid stain, but from 
1 to 20% of tho cells stained a sapphire colour. 
The following conclusions are drawn respecting this 
deeper staining :—Tt. is not confined to ft. Cerevisiae 
though shown best by this race. It is independent of 
the glycogen reaction of the coIIh. and. in huge measure, 
oi staining bv other dyes, as Indigo Carmine or Cochineal 
Carmine. The cells so stained an' not necessarily dead or 
torpid in the ordinary som-e. Those likely to stain can be 
identified by their higher refractivo |K>wor, showing , 
up brightly when the microscope objective is slightly out of 
focus, and they usually have smaller or ill-defined vacuoles 
or nono at all. The progeny of a non-staining cell may | 
stain, even to 3 to 4 individuals, though staining cells j 
seldom give rise to non-staining ones. The budding of a : 
staining cell seems frequently to be arrested when a small ! 
bud has formed, but sometimes a pair of equal-sized | 
cells, jrresumably mothor and daughter, will stain, and j 
such oells tend to remain attached. In stained cells j 
all parts take the stain. The phenomenon apfiears to ( 
indioato a change of Btate and possibly of function in the j 
cell, probably a resting stage in which there may be ; 
accumulation of reserve nutriment (but not necessarily 
glycogen, though it may be fat) and a pcroeptible diminu¬ 
tion or temporary arrest of the vegetative activity. It is 
not necessarily a permanent change, as a fresh fermentation 
under favourable conditions may entirely alter the 
condition of the cell.—J. H. L. 

Yeasts ; Assimilation of maltose by -. G. Kita. 

J. Chem. Ind. Tokyo, 1914, 17, 274—278. Chora. - 

Teohn. Rep., 1914, 38, 262. 

In solutions containing ammonium nitrate as source of 
nitrogen, Schuchardt’s “ pure maltose ” was less roadi’y 
assimilated by yeasts after it had undergone a preliminary 
extraction with absolute alcohol. The commercial 
maltose appears therefore to contain besides protein 
(see Kluyver, this J., 1913, 803; Davis, this J., 1914, 
1008) some other constituent, similar to oryzanin 
which increases ito assimilability.—J. H. L. 

Enzyme# of yeast ; Susceptibility of the various - to 

thermo-regeneration. G. Bertrand and M. Rosenblatt. 

Comptes rend., 1914, 158, 1823—1826. 

Uxlxki the sucrose, neither the maltase nor the c&t&lase 
of yeast maooration juioe exhibited the phenomenon of 
Ihtemo-regettertrtioh (see this J., 31914; W8). The activity 


of both was completely destroyed by heating the juioe 
to 70° C. for 1 min., and’was not restored even partially at 
higher temperatures.—J. H. L. 

Seers; ChiUed bottle -. A. Hadley. J. Inst. Brow., 

1914, 20, 504—533. 

There are two main methods of chilling beers, viz,, cold 
storage and quick chilling, and the latter, Which is less 
costly, provided always that the beer is properly con¬ 
ditioned, gives results equal to the slow chilling process. 
The beer is run or pumped from the skimming vessels to 
glass-lined copper or wooden tanks to condition. Here 
it is dry-hop]>ed if necessary, primed if customary, and 
usually partially fined. A conditioning is thus effeoted 
which cannot be attained in casks, whilst there is far less 
waste, and the beer iH cleaner and brighter after having 
settled for a few days, so that the filters run far longer 
than when the beer is conditioned in casks. In order 
to save time, many brewers have installed a quick-chiller 
of the counter current or some similar tyjie between 
the conditioning and chilling vessels. The beer can thus 
bo cooled to 35° F. (2° C.) before entering the chilling 
and carbonating vessels in which its teni{>erature is still 
further reduced, e.g., to 28° F. (—2°C.). Continuous 
carbonation appoarn to be working satisfactorily in a 
number of breweries. The chilling is kept entirely 
separate from the carbonating, and the chilled beer is 
pumped through the earbonator which is placed either 
netweon the chilling plant and the filter or between the 
chiller and the filling machines. This arrangement is 
said to give more uniform results, keeping the beer in 
quieter condition for bot-t ling. The author gives a number 
of practical notes on filters, refrigerating plunt, bottling 
machines, washing plant and stoppering and labelling. 
The collection of carbon dioxide from fermentation vats 
}*iFinite of considerable economy. Owing to the danger 
of overheating the gas, and thus alTecting the flavour 
of’the carbonated beers, it is not advisable to compress 
the carbon dioxide to more than about 100 lb. ]>cr sq. in. 
The collection of the gas should be started about 15 hours 
after pitching, and is usually continued for 24- - 30 houre. 
Tho average amount produced from a 100-barrel fermenta¬ 
tion vat. is roughly 10 lb. ]>or hour, and the total quantity 
should be sufficient to carbonate about 400 barrels of 
beer, or a smaller number if carbon dioxido is used for 
top-pressure.—.1. II. L. 

“ Mirin ” ami its turbidity; Chemistry of - . T. 

Takahashi, Y. Shimazu and S. Jlagiwara. J. Agrie. 

Tokyo, 1913, 5, 179-rl87. Z. Unters. Nahr. Genuasm., 
1914, 27, 604—605. 

»• Mirin ” is a rather thick, yellowish brown, strongly 
alcoholic beverage made from swollen rice, fermented 
by cultures of koji or shoyu. After fermentation has 
proceeded for 40—50 (lays in open vessels, the expressed 
liquid is allowed to stand until clear. With a sp. gr. of 
about 1-138, it contains 10—12*54% of alcohol, 
1-86—4-96% of dextrin, 30-1—32-89% of sugar and about 
0-12% of ash. Fermontation is accompanied by 
saccharification of starch and decomposition of proteins. 

' Organic acids are also formed, but if in too large amounts 


To avoid this the acidity of tho mash must be kept within 
certain limits by addition of sodium oarbonato, and care 
should be exercised in the selection of the yeast material. 

—J. H. L. 

Wine; CtiUmr reactions of constituerds of -. F. 

Schaffer. Mitt. Lebensm.-Untere. n. Hyg. Sohweix. 
Gesundhoitaamt, 1913, 4, 206—211. Z. Unters. Nahr. 
Genussm., 1914, 28,120—121. 

Whit* wines and raisin wines are almost free from 
tryiitouhol (d-indole-ethylaloohol), wheress red wines 
invariably eontain it. It may be isolated by shaking 
10 0 c of the wine with a mixture of ether, amyl aloohol 
.and petroleum spirit (8:1:3) and treating the residue 
left on evaporating the extract With a few crystals of 
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dimethylfcndWobemiaMehyde, a Httle aloohol, and a fow 
drops of 26% hydrochloric) aoid. In the presence of trvpto- 
phol (l: 10,000) a violet coloration is obtained slowly 
at the ordinary temperature and immediately on heating. 
In addition to Z-arabinose, wines may contain another 
pentose, which yields furfural when tho wine is distilled, 
even without tho addition of hydrochloric aoid. For tho 
furfural test 10 c.c. of the wine (diluted if ueuessary) 
are distilled with 10 c.c. of hydrochloric acid (sp. gr. 118), 
until about 18 c.c. of distillate have boon obtained. About 
10 c.o. of this are mixed with 8 to 8 c.c. of 85 to t)8% 
alcohol and 1 to 2 c.c. of a cold saturated solution of 
phloroglueinol in hydrochloric acid (sp. gr. 108). Any 
violet coloration will usually appear in about 4 to 5 hours 
(sometimes 8 to 9 hours), and generally disapjiears again 
in a few hours. Wines containing more than 4 grms. of 
sugar per litre should be diluted and fermented before 
testing. Artificial wines (raisin wino and wine from sj>oiit 
grapes) usually give a nogative or faintly positive result, 
whilst natural winos invariably give a distinct reaction. 
A mixture of wine from spent grapes with 20% of red wine 
gave the reaction. The violet coloration was faintest 
with light Spanish wineB and French and Spanish red 
wines.—C. A. M. 


Quercetin in wine ; Determination of —. T. v. Follcn- 
lierg. Mitt. Lobonsm.-Unters. n. Hyg. Schweiz. Gesund- 
heitsamt, 1912, 4, 1—14. X Unters. Nahr. Genussm., 
1914,28,118—119. 

The colouring matter quercetin can lie readily extracted 
from wine by ether : it is nearly insoluble in water but is 
soluble in strong alcohol. Wines also contain a water- 
soluble tannin, probably quercitrin, as the main con¬ 
stituent of their colouring matter. Tho colouring matter 
extracted with ether dyes wool mordanted with alumina 
yellow, and that mordanted with alumina and tin bright 
yellow in dilute and orange yellow in concentrated solu¬ 
tions. Unmordanted animal and vegetable fibres are 
not dyed. To determine the yellow colouring matter 
10 c.c. of tho wine are extracted with cold ether, the 
ethereal extract distilled, and the residue dissolved in 
water, and (in the case of red wineB) heated for 10 mins, 
on the water-hath with unmordanted woollen threads 
10 cm. in length to remove the foreign dirtv-grey colour¬ 
ing matter. The quercetin is then absorbed by 0-01 grm. 
of mordanted wool (10 mins, in the water-bath), and the 
dyed fibros washed, dried, and compared with standard 
fibres dyed with a solution of quercetin (1 mgrm. [ier litre). 
Whito wines seldom contain more than 0-1 mgrm. whilst, 
red wines contain up to 48 mgrrns. of quercetin por litre. 
The yellow colouring matter in the wine is derived from 
the gram- skins, and should a white wino contain about 
8 mgrrns. thereof it is derived from tho sjient grapes 
(Treslerwein) ; wines containing more than 4 mgrms. 
are suspioious. The colouring matter is first formed 
during fermentation in contact with the skins. Toa 
leaves oohtain a colouring matter resembling but not 
identical with quorcitriii. The yellow colouring matter 
in wine consists of quercitrin, traces of quercetin, and 
a decomposition product of ohlorophyll.—A. M. 


Saffron yellow in white, wine; Detection of——. V. j 
Kreps. Aroh. Chom. u. Mikrosk., 1912, 6, 24—31. 

Z. Unters. Nahr. Genussm., 1914, 28, 121. 

The colouring of white wines with saffron is legal in 
Hungary though forbidden in Austria. " Saffron yollow ’’ 
differs from the natural wino colouring matter in not 
being affooted by alkalis. It does not react with strong j 
solutions of organic acids or with strong mineral acids. 

It is preoinitated by lead acetate as a lemon yellow pro- I 
cipitate, whilst the filtrate shows & light yello ooloration. 

It can bo largely extracted with amyl alcohol from the wino 
acidified with hydrochloric or milphurio acid, but not 
from an alkaline solution. Fat-free wool will fix the 
saffron Colouring matter, but it Ban be extracted agaih 
practically unchanged by means of 3% ammonia solution. 

—Cl A. Ml 


Potassium and magnesiuhi; Determination iff —-iff 
physicochemical volumetric, methods. Application to ik 
analysis of wines. M. liiiboux, Comptes road., 1214, 
189, 320—323. J. Chem. Son., 1914,106, ii„ 746—746. 
(Compare Dutoit and Duboux, this J., 1908, 871,912.) 
Potassium can bo estimated in wines by determining 
the conductivity of tho solution after the rejmatod additions 
of small amounts of chloru-platinio aoid, after the addition 
of eighteen times its volume of aloohol. A change in the 
direction of the conductivity curve indicates the end of the 
precipitation. It is necessary to wait sortio time for the 
conductivity to become constant after each addition 
of flic reagent, ami also to, destroy the organie matter 
in tho wine by evaporation and ignition prior to the 
estimation. For the estimation of magnosium, the con¬ 
ductivity is measured in a solution containing 0'02% 
NH-, and U-08% NH,C1 after the addition of measured 
I small quantities of N /2-phosphorie acid. Before per¬ 
forming the titration, the organic acids in the wine must 
is- destroyed and ihe phosphoric acid and lime removed 
by precipitation. Fifty o.e. of l be wine are treated With 
3 c.c. of A/I-sulphuric acid and 100 c.c. of alcohol. After 
two hours the calcium sulphate is filtored oil, and to the 
filtrate- is added 3-5 c.c. of N /1-ammonia and 7 c.c. of a 
10% solution of lead nitrate, which precipitates the phos- 
! phates. The whole is warmed on the water-bath, filtered, 
and to the filtrate fi c.o. of N /!-sulphuric aoid are added 
and the lead sulphate filtered off. The solution is 
evaporated to dryness and calcined, the residue is dis¬ 
solved in 5 c.c. of jV/IO-HCI, 50 c.c. of N /10-ammonia are 
added, and the liquid titrated with the phosphorie acid. 

| Products derived from the date palm. Raynaud. See XIXa. 

j Methyl alcohol in corn si lay c ; Occurrence of -. Hart 

and bamb. See XIXa. 

Patent. 

Liquids such us stout , beer and the. like ; Pasteurising , 

sterilising and cooling -. H. S. Gregory, Palmers 

Green, Middlesex. Eng. Pat. 19,159 of 1913; date of 
| appl., Feb. 23, 1914. 

Tub liquid is pumped under pressure into the upper part 
of a jacketed conical chamber ovor the sides of wnioh 
it is distributed in the form of a film; tho supply of 
heating agent to tho jacket and tho flow of liquid to the 
chamber are controlled by a thermostatic device. The 
sterilised liquid Hows through a float-chamber into a 
j cooling chamber, the flow being so regulated by the 
i float that the liquid remains in the float-chamber lor 
j from 15 to 20 minutes. The cooled iiquid*escapes through 
a pipe into which is also passed the liquid resulting irom 
tile condensation of the va^iours from the heating vessel. 


XIXa.—FOODS. 

Milk samples for analysis; Preservation of -. J. 

Tillmans, A. Kplittgorber and H. Riffart. Z. Unters. 

Nahr. Genussm., 1914, 27, 893—901. 

Thymol, phenol, croosoto, and sodium fluoride exert only 
feeble preservative action, tho milk coagulating after 
24—48 hours. The coloration produced by potassium 
bichromate interferes with the determination of acidity. 
Chloroform raises considerably the rofraotometrio value 
and the (apparent) fat-oontent, and oreosote lowers 
the specific gravity of the milk. Tho diphenylamine test 
for nitrates is rendered worthless by the presenoe of 
potassium bichromate, and loss sensitive by thymol, 
creosote, mustard oil and phenol. Mercuric chloride 
iB tho only satisfactory preservative. At a concentration 
of 0-03—4) 04% it keeps the milk fresh for 120 boon, 
with no appreoiablo increase of aoidity; it has no infiuenoe 
on the determination of speoifia gravity, refrootomCtrio 
value and fat-content, and ii the only one of the sub- 
stanoea studied which preserves any nitrates In the milk 
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from decomposition bo th*t the; can be soourately deter¬ 
mined by the diphenylamine method (Tillmans, this ,T., 
1911,44) even alter 120 hours. It is used by the Municipal 
Hygienic Institute of Frankfort-on-Mainc in the official 
milt control, the samples being treated with 2 c.c. of a 
0-fi% solution per 250 o.c. Its toxic naturo demands 
certain precautions, e.g., the samples are treated with 
0-2 o.c. of a 1% aqueous solution of Congo-red; this 
colouring matter has no influence on the analytical results, 
mid in the ooagulation of proteins by oaloium chloride 
it is completely precipitated, leaving a^colourless scrum. 
(Cp.^ Iioo(jucs, this J., 1912, 742; Denig^s, this ,I„ 1913, 

dfstt/ Titration of - with alcohol of various strengths. 

F. Lohnis. MolkereiZeit., Hildosheim, 1914, 151. 

Biedermann’s /entr., 1914, 48, 496—497. 

Two o.o. of milt are run into a beaker so as to form a 
thin layer over the bottom and titrated with alcohol 
until the first appoaranco of coagulation. The number 
of c.o. used is oalled the “ alcohol number ” of the milk, 
if more than 6 o.c. are required, tho end point is uncertain. 
Aloohol of 70, 80 and 90% strength by volumo was used, 
w “ fo " n . d t . h » t *°% alcohol gave the must reliable 
rt**ol number gives on indication of the 
,actena m th “ ,niUt ; with » fow germ content 
the milk requires more than 4 c.c., with a medium germ 
oontont 2-4 o.c. and with a high germ content loss than 

ofthem^-“l. nUm indiCSt * B a ' 8 ° th ° 't' ,a,it y 

COnk, “ ° f -• W - Arnold. 

L. Untore. Nahr. Gonuasm., 1914, 27, 379- 388. 

The following determinations should be made in order 
to determine the presence or absence of bntter fat in 

^l g pv!l«™t' Ba,> ? nlf ‘ i ? ti v" va, " e - Iteiohert-Meissl value, 
and Polenske value, both of the fat itself and of that 


when the margarine consists of animal fata (or vegetal 
fats free from volatile fatty aoids) and eooonot oil:— 


Coconut, oil % 

i 2 | 

0 10 | 


20 

E 

Rek-hcrt-MuiKHl 


i 




value .... 

0-0 

1-66 12-37 

3-2 

3-9 

4-6 

Polenske value 

0-05 I 

1 

0-96 1-3 

165 | 

2,| 

1 8-0 


30 

40 

4-84 

8-66 

5-8 

5-06 




Flour. 


■ 0 to 

31-48 


31-48 

to 



73-46 

% 

Total protein . 

13-24 

15-08 

Stareh . . 

114 

1-86 

8815.2 dextrose (after hydrolysis') ' 

70-29 

5 23 

74-69 

7-27 

Crude fibre. . 

2-59 

3-37 

Ash..., . . 


0 20 

Phosphoric acid 

0-40 

0 23 

0-88 

0-50 


73-46 

to 

I 78-71 
! % 

1 

Feeding 

meal. 

78-71 

to 

80-92 

0/ 

/o 

19-36 

1 

20-35 i 

4-04 

4-63 1 

61-13 

47-18 ; 

1113 

13-46 I 

5-52 

11-62 ! 

1-09 

3-24 

2-36 

3-32 

1-27 

1-70 1 


When tho Roichort-Meissl value is greater than thi 
indicated in the table, the presence of butter-fat 
indicated; when it is lower, palm-kernel oil is presen 
Tho presence of palm-kernel oil is also indicated by 
Polenske valuo oxoeeding 0 6 , when tho moieoular weigh 
of tho soluble fatty acids is above 130, and by the charaote; 
of the volatile insoluble fatty acids; the latter, boti 
from the original fat and from the alcohol-soluble fat 
are solid. In the case of margarine containing butter-fat 
and free from palm oils, the Beichert-MeissI and Polonski 
values of the fat and its alcohol-soluble portion will give 
the proportion of butter-fat present; the moleoulai 
107 w'fphq S0, " W ° * atty aoid “ wil1 ll<! ^’tween 97 sn( j 

Butter; Water-content of -. W. Theopold. Ber. 

Kahrungsm. Untersuchungsamtes Bromberg, 1913 , 1 ft. 
h. I nters. Nahr. Genussm., 1914, 28, 109—110. 

It has been asserted that butter increases in weight 
by absorption of wator when moistened externally or 
placed in cold water for 70 hours. This is disproved by 
experiments cited. A sample of butter containing 22-9% 
water “bowed 22-6% after tho treatment, whilst another 
sample with 18-8% showed 18-2%,-C. A. M. 

w, ™f ““imducts ; Composition of -. H. Raining 

i r i T L ' « 08 ' Cbitreidew., 1913, 6 , 1991 
Uiom.-Teohn. Rep., 1914 ^ 3 g f 174 ^ 

^separated by milling into varioua portions 
the composition of whioh is shown in the following table :~ 


Fine 
bran. 
SO-92 
to 

89 34 

% 


18-30 

5- 38 
15-66 
8-80 | 

22 52 , 
9-87 ! 

6- 82 
2-90 I 


Coarse 

bran. 

89-34 

to 

92-72 

% 


17-39 1 
6-16 
8-74 , 
8-60 - 
30-49 
11-60 
7-59 
3-44 


Husk- 

bran 

02-72 

to 

98-47 


17-39 

5-18 

14-14 

8- 67 
29-32 

9- 70 
7-54 
3-75 


Husk 

offal 

98- 47 
to 

99- 78 


14-62 
3-52 
24-36 
8-77 
24-96 
10-41 
4 44 
0-08 


— - 

— 

Husk 


offal, 2. 

Germ. 

99-78 

99-79 

to 

to 

99-79 

100 

Of 

/o 

% 

14-18 

28-50 

2-42 

6-85 

24-56 

29-90 

7-83 

18-75 

27-02 

12-63 

13-36 

332 

4-50 

4-72 

0-75 

2 52 


5 " ifirirt a? 

s.i.w-s.a .uxzs, ar.rj-rrrs 


-w.p.sT" 

Bye and its products; Composition of - . M P 

Neumann and H. Kalning. Z. gea. Getreidew., 1913, b, 
41 ; Chem.-Toohn. Rop., 1014, 38, 174 . 

.rated 

following oompoaition: 



Flour. 


07-28 

to 

72-82 

% 


Total protein 

Fat. . 

Starch .!!...!.*. 

huisrjw dextrose (sfW hydrolysis',' 

Crude fibre!.!!.!'. 

Aah... 

Phoaphoric acid 



Bran. 

Husk 


I 

offal, 1. 

offal, 2. 

Offal 

72-82 

96-22 

#6 64 

98-65 

to 

to 



96-22 

98-64 

98-65 

99-81 

% 

% 

% 

% 

17-58 

21-06 

11-14 

18-36 

3U 

6-98 

2-87 


ao« 

13-62 

11-30 

29-41 

IS'06 

9-06 

4-77 

8-31 

22-59 

24-17 

36-35 

24-84 

6-7# 

10-85 

14-89 

10-84 

4-88 

484 

3-25 

3-84 

2-48 

1-55 

0-89 

0-98 


Germ. 

99-81 

to 

100 

% 


44-74 

11-96 


7-82 

3-94 

5-54 

3-11 


w. p. a 
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Byt flour ; Detection of email amounts of——in wheat 
flow. R. Fanto. Z. Untora. Nahr. fhmussm.. 1914, 
28, 79—83. 

Thk grms. of the flour are moohanioalty shaken for 2J hours 
with 100 e.c. of water, the mixture centrifuged for I hour, 
and the efflux velocity at 17° 0. of tho aquooim extract 
determined in Traube’f* “ atalagmomoter ” (Tliochom. 
Zeits., 1910, 24, 341). Extracts of different kinds and 
grades of wheat flour gave results ranging from 57 to 72 
secs, (water—51 secs.), tho lower values being given bv 
hand-sifted samples, while commercial grades did not fail 
below 62. In the case of rye flours of various kinds the 
values ranged from 178 to 709 secs. Mixtures of wheat 
flour with 21% of ryo flour of similar colour showed efflux 
velocities of 98*5 to 112 sees. The constituent to which 
rye flour owes its viscosity is not a protein, but appears 
to be the “ gum ” isolated in impure condition by Ritt - 
hauson (J. prakt. Ohein., 1867, 321) by extracting the 
flour with dilute alcohol and adding strong alcohol to ( 
the extract. This substance forms a colloidal suspension j 
in water.—C. A. M. i 

Flour and bread; Determination of fat in -. M. I*, j 

Neumann, H. Kalning and G. Grujic. Z. gcs. Getreide- ! 
weson, 1912, 4, 220—226; Z. Untors. Nahr. Gcnussm., | 
1914, 27, 748—749. 

Tiie fat present in flour may be extracted completely , 
with ether, but it is advisable to dry the flour previously J 
for 3 hours at 100° 0. The flour may also be dried at ' 
180° C. for a short time (about 30 mins.) without 
influanning tho yield of fat, but low results are obtained 
when tho flour b maintained at. 120° G. for 17 hours. 
Fat cannot be extracted directly from dried and pow¬ 
dered bread ; the starch must first be hydrolysed. Five 
grms. of bread crumbs are placed in a flask. 50 c.c. of 
water and 2 c.c. of hydrochloric acid are added and the 
mixture is houted for 90 mins, in a boiling water-bath 
under a reflux condenser. After cooling, tho mixture 
is neutralised with sodium hydroxide solution, then 
acidified with 1 drop of hydrochloric acid, and filtered. 
The insoluble portion is washed with hot water, dried for 
2 hours at 105° C. and extracted with ether in a Soxhlet 
apparatus.—W. P. 8. 

Milage formation ; Chemical changes during ——. R. K . 
Neidig. J. Amer. Chom. Soo., 1914, 36, 2401 — 2413. 
(See also this ,1., 1913, 156.) 

The formation of silage takes place within 3 weeks at the 
most from the filling of the silos and observations on 
three types of silo (wooden, hollow tile, and concrete) 
showed that there is no essential difference in tho quality 
of the silage produced, provided that the corn used is 
in the proper stage of maturity, that the proper amount 
of water is added, that the silos are carefully filled, and 
that tho walls are smooth and air-tight. The maximum 
temperature attained in tho silos was 91° F. (33° C.). 
('arbon dioxide developed very rapidly after filling tho 
silo and free oxygen disappeared entirely after tho second 
or third day. Non-reducing sugars were rapidly con¬ 
verted into reducing sugars and tho latter then decreased 
in amount but did not entirely disappear. The amounts 
of volatile aoids and of racemic lactic acid increased daily. 
Small amounts of alcohol were formed.—A. 8. 

Methyl alcohol in corn silage ; Occurrence of -. E. B. 

Hart and A. R. Lamb. J. Amer. Chem. Soc., 1914, 38, 
2114—2118. 

Normal oorn silage is shown to contain a small pro¬ 
portion of methyl alcohol, part at least of which is probably 
formed by the action of micro-organisms on glycine. 

—F. Sodn. 

Dale palm; Products derived from the -. F. Raynaud. 

J. Phann. Chim., 1914, 9, 391—396, 454—458. 
Almost every part of tho date palm b made use of. 
Tho fruit is largely oonsujped by the Arabs and exported 
and b abo made into a preserve called “ Roub.” Inferior 
and damaged dates are fermented and distilled, yielding 


an alcoholic spirit. The stones after softening in water 
are used as cattle food. The terminal bud or palm oabbag* 
is eaten and the trunk gives a valued timber. A copious 
flow of sap is obtained by making inobions in the stem 
and this is either consumed immediately as a beverage 
or fermented to give the beverage called “ Lagmi.” 
Lagmi is a milky liquid with an insipid taste. The com¬ 
position varies with the length of time it has been fer¬ 
mented, the alcohol content gradually increasing up 
to about 5%. Lagmi contains starch grains and yeasts in 
sun pension. Tho former are both round and oval with 
distinct rings and hilum. On adding baker’s yeast to 
tagmi a further energetic fermentation takes place, 
giving another palm wine “ Kiacham,” a clear liquid 
with an acid taste containing 7 to 8% of uloohol. A 
sample of the spirit obtained by distilling tho fermented 
dates had sp. gr. 0*940 and contained 48% of alcohol 
lloub prepared by boiling dates for a Jong time with water 
is a reddish-brown syrupy liquid with a sweet then 
astringent taste. An average sample contairu'd : doxtroso 
50, sucrose 20, pectins 3, tannin 4, mineral matter 3%. 
The variety of dale known as “ Ghars ” yiolds a sugary 
juice which after boiling forms a date syrup or date 
honey called “ Assal.”—T. 0. 


('nstmixt roofs and refuse. M. Kling. Landw. Versuohstat., 
1913,82, 211—235 ; Ohem.-Toehn. Rep., 1914, 38,47. 
Dry cassava roots or uianioo contain : crude protein, 
1*40 ; crude fat, 0-38 ; non-nitrogenous extractive matters 
94.13 ; crude fibre, 2*12 aud ash 1*96%; they are there' 
fore exceptionally poor in protein and fat. The extractive 
matters consist, mainly of Rt.aroh ; suoroso was found to the 
j extent of 0*5%. The refuse from the manufacture is 
worked up as fodder meal, which possesses similar char¬ 
acters ; it is analogous in nature to pressed potatoes. 
This meal is available for all kinds of stock and especially 
suitable for calves; it should preferably be mixed with 
some other fodder richer in protein.—J. F. B. 

Salicylic acid ; Determination of -- in jams. H. Serger. 

Z. Unters. Nahr. Gcnussm., 1914, 27, 319—322. 
Twenty grms. of tho jam are heated nearly to boiling 
with 30 grms. of water, filtered while hot, and 25 grms. of 
the cooled filtrate shaken with 5 e.e. of dilute sulphuric aoid 
(1 :3) and 100 e.c. of a mixture of 300 o.o. of petroleum 
spirit and 200 c.e. of chloroform. Fifty o.o. of the 
petroleum spirit-chloroform layer are treated with 1 o.o. 
of dilute ferric chlorido solution, then diluted with water 
to 100 e.c., and shakos for 1 minute. Tho petroleum 
spirit-chloroform layer is drawn off, tho aqueous portion b 
diluted to 1 (K) c.c., and the coloration compared with that 
given by a definite quantity of salicylic aoid. For the 
purpose of comparison, tho colorations should not exceed 
in intensity that of a V/500 potassium permanganate solu¬ 
tion ; if stronger, the solution must be diluted accordingly. 
A method described by Heintz and Limprioh (this J., 
1913, 763) was found to bo untrustworthy for the detection 
of very small quantities of salicylic acid, but tho test 
may be improved by using a larger volume of petroleum 
spirit, say 30 c.c., for the extraction.—W. P. 8 . 

Coconut and its products , with sjM.ial reference to Ceylon. 

Pratt. See XII. 


Preparation of raffinosc f from cottonseed meal]. Hudson 
and Harding. See XVII. 


Determination of formic acid in honey. Liihrig and 
Docpmann. See XVII. 

Patents. 

Baking preparation. R. A. Holbrook, Assignor to Victor 
Chemical Works, Chioago, Ill. U.8. Pat. 1,113,6324 
Oot. 13, 1914; date of appl, Doe. 15, 1913. 

A baking powder oonsbting of a suitable oarboRate, 
monocaloium phosphate, and abodium phosphate.— W.P.S. 
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Sterilising fluids containing fat globules; Method and 

apparatus for -. N. J. Nietoon, Aarhus, Denmark. 

Eng. Pat. 20,274, Sopt. 8, 1913. 

See Fr. Pat. 407,373 of 1914 ; this J., 1914, 882.—T. F. B. 


XI Xb.— WATER PURIFICATION; SANITATION. 

Water; Auto-purification of -. Flamand. Bull. Soe. 

Chim. Belg., 1914, 28, 9—10." 

Blondiau’s draining bricks may be used as a support 
for the material in a sand filter and extract the watoi 
from the sand by capillarity. They arc made of a number 
of folds of earthenware so moulded that each brick con¬ 
sists of 16 draining tubes in parallel, of which half have 
their opening towards the sand and the other half have 
their opening towards the well. The tubes are flattened 
so that their filtering surface may be a minimum. Under 
a charge of 4 or 5 metres of sand and water, the delivery 
of each brick is about 100 litres per day. The water 
loaves tho brick slowly, so that only an abundant oozing 
is seen. Sewage passed through a filter of this kind had 
all it* organic matter oxidised and mineralised.—J. H. J. 


Drinking water ; Sterilisation of small quantities of —• 
H. Danger. Deutsch. Mod. Wochenschr., 1913, 39» 
1837. Chcm.-Techn. Rep., 1914, 38, 146. 

Pathogenic bacteria can lie destroyed even in highly 
contaminated potable waters, without adversely affecting 
tho taste of tne water, by adding 0-5 grm. of bleaching 
powder (equal to 0*12 grin, of free chlorine) mixed with 
an equal weight of sodium chloride to each litre of water 
and subsequently adding the calculated quantity of 
sodium porcarbonato and filtering. (See also Ger. Pat. 
260,663 ; this J., 1913, 840.)—T. C. 


Disinfection of drinking water with chlorine ; Influence of 

organic substances on the -. E. HaTri. Z. Hyg., 

1913, 76, 40. Chcm.-Techn. Rep., 1914, 38, 10. 

The chlorine absorption power is boat determined by 
treating the water with an excess of bleaching powder, 
allowing to stand for one hour, and titrating the excess 
of chlorine in weakly acid solution.—0. R. 


Water; Detection and significance of It. coli in -. 

W. Pliiokon Z. Unters. Nahr. Gonussm, 1914, 27, 
621—643. 

A synopsis iB given of the large amount of work and 
investigation which has been carried out regarding this 
subject and a complete bibliographical list is appended 
to the paper. B. coli consists of short rods, is capable of 
liquefying golatin, does not form spores, ferments lactose, 
and responds more or less completely to certain tests, 
among which are the Neutral Red and indole reactions ; 
about 60 different typos of the bacterium havo been 
described. It occurs in the intestines of all warm-blooded 
animals, but its presence in cold-blooded animals is open 
to doubt. The bacterium is also widely distributed in 
soilB, etc., and appears to lie capable of surviving therein 
for a longer period than in water; it lives longer in pure 
than in dirty water, and in sterile water may survive for 
more than 60 days. The various tests which have been 
proposed for the detection of B. coli in drinking water 
are referred to, and the conflicting opinions regarding 
the significance of the presence of the organism in a 
water supply are discussed. Much depends on the locality 
and surroundings of a spring or well as to the relative 
number of organisms which may lie tolerated. Neither 
the number of oolonies per o.c. nor the coli test give 
definite indication as to the risk of infection unless the 
geological formation, properties of the soil, manuring, etc., 
of the neighbourhood from which the water is obtained 
be taken into aooount.—-W. P. S. 


Potassium ; The perchloric method of determining -, as 

applied to water analysis. C. Soholl. J. Amer. Chem. 
Soc., 1914, 86, 2085—2089. 

An aliquot portion of the water is evaporated to 160 c.o., 
acidified with 10 c.c. of oonoontrated hvdroohloric acid, 
precipitated with 10% barium chloride, added drop 
by drop to the boiling solution, boiled for 16 minutes, 
filtered, and evaporated to dryness ; ammonium salts are 
expelled by heating, the residuo dissolved in 20 c.c. of hot 
water, 20% perchloric acid solution added, slightly in 
excess of that required to combine with tho bases present, 
tho mixturo ovapoiatod to dryness, 10 c.o. of hot water 
and a little perchloric acid added, the mixture again 
evaporated, and the evaporation, after treating with water 
and fierehloric acid, refloated until white fumes appear; 
the perchlorate residue is then exhausted with 26 o.o. of 
96-97% alcohol, containing 0-2% of perchloric acid, 
filtered through a Gooch crucible, washed with tho per¬ 
chloric acid-alcohol mixture, and dried at 120°—130° C. 
The asbestos packing of tho crucible is washod with the 
solution of jiorchlorie acid in alcohol before using, and is 
preferably employed repeatedly without disturbing, the 
perchlorate being removed with hot water. If both 
sodium and potassium are to lie determined, the pre¬ 
cipitation with barium chlorido is omitted. —F. Soln. 


Nitrites in water; Detection of -•. Bornand. Mitt. 

Schweiz. Gcs.-Amt, 1913, 4, 286. Chem.-Tochn. Rep., 
1914, 88, 146. 

Roohaix's Neutral Jtod reagent is unsuitable for the 
detection of nitrites in drinking water, as iB also Denigte* 
strychnine sulphate reagent (see this J., 1914, 1070) 
owing to the ease with which it decomposes. The llosvay- 
Lungc reagent (sulphamhc acid) is more suitable for this 
purpose than those of Barbet and Jandrier (resorcinol 
sulphuric acid) and Mnoueha Chwilewizky (indole).—T. C 


Silica in natural waters, alkaline softened boiler feed 
waters, ami concentrated boiler waters. A. Goldborg. 
Z. Untera. Nahr. Gemmsm., 1914, 27, 206 -273. 
Twenty-two samples of waters of all kinds contained 
soluble silica, which wits reduced by about 50% on filtration 
through wood wool, apparently through adsorption of the 
colloidal silica. After treatment with alkali (caustic soda 
and sodium carbonate, alkali with aluminium sulphate, 
the mixed lime process) soft waters relatively rich in silica 
deposited scarcely any silica, whilst hard waters lost only 
a fraction of their dissolved silica when boiled. When 
heated in a boiler under pressure, however, neutral or 
slightly alkalino softened waters lost practically the wholo 
of their dissolved silica, usually as silicate. The deposit 
thus formed may cause local overheating and pitting of 
boilers. The dissolved silica probably also contributes 
to the acidification of water heated in boilers under pres¬ 
sure. For example, when solutions of 5 gnus, of MgCl„ 
Mg(NO ? )», KNO, and NaCl in 50 c.c. of water, were dis¬ 
tilled with 1000 c.c. of an approximately 0-1% solution of 
colloidal silica, tho residuo (60 c.c.) showed an acidity 
(up to N1 10), whilst the distillates were all acid, especially 
in the ease of MgCL and Mg(N0 8 ),. The colloidal silica 
solution was neutral to Methyl Orange, Congo Red, and 
metanitrophenol, and when distilled alone yielded a neutral 
distillate. (See also page 1079.)—C. A. M. 

Benzine ; Accidents caused by - in 1913. Chem. 

Fabrik Grieehoiin-Eloktron. Chera.-Techn. Rop., 1914, 
88 , 89. 

During 1913 there were 148 aocidonts in Germany oausod 
by benzine, resulting in 132 cases of serious injury and 71 
death*. Compared with 1912 tho cases of injury showed 
a decrease of 23-7% and the deaths an increase of 24-5%. 
Tho accidents were distributed as follows:—Cheraioal 
cleaning works, 6; druggists' stores, etc., 8; in transport, 
etc., 64 ; motor driving, 60; illumination, 4; and in tSe 
hands of the public, 23. Two workmen were killed by 
the narootio action of the vapoure.—C. A. M. 
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Boiler enamel ; Dttngerotu -. Bor. Sioluiioh-Thariag. 

Dampfkessel-Reviaionsvereins ru Halle a. S. Minist. d. 
Hand. u. Gew. Verw., 1914, 21. Chem.-Techn. Rep.. 
1914, 88, 89. 

The boiler enamel, “ Siderosthen ,” whioh had caused 
soveral workmen to faint in a boiler, had a flash-point of 
19-6° C. It was a coal-tar or oil-gas tar product containing 
considerable quantities of volatile toxic light oil. 

—C. A. M. 

Eosin; Action of - on bacteria, ferments, atul mould 

fungi. H. Zeiss. Arch. Hyg., 1913, 79, 141. Chem.- 
Techn. Rep., 1914, 88, 3. 

In most cases the addition of as much as 10% of ooein to 
the cultures was harmless, but in the case of aerobic spore 
carriers as little as 0-5% stuntod their growth without 
affecting their powers of resistance.—0. R. 

Petroleum and its derivatives ; The antiseptic properties 

of -. K. Charitschkow. Bcrgingeniciir-Ges., 1913,4, 

14. Chem.-Toohn. Rep., 1914, 88, 391. (See this J., 
1914, 703.) 

The zinc and copper salts of the naphthenic acids, dissolved 
in jMjtroleum, have been applied in Russia for the impreg¬ 
nation of timber. An ammoniacal solution of the copper 
salts of those acids, together with othor ingredients, con¬ 
stitute the so-called “ Kupriol,” a substitute for “ Cor- 
bolinoum.”—J. N. P. 

Carbon monoxide in mine air; methods of determination. 
Harger. See IIa. 

Patents. 

Water : Apparatus for softening and purifying -. G. R. 

Shankland, Manchester. Eng. Pat. 25,728, Nov. 11, 
1913. 

Tubes j>acked with zeolites are arrangod vertically in a 
rasing, tho upper and lower ends of the tubes entering 
small chambers at tho top and bottom of the casing, 
respectively. The water to bo treated is passed down¬ 
wards or upwards through these tubes. The spaces 
between the tubes may also be packed with zeolites and 
used separately or in conjunction with the tubes. A tank 
containing revivifying solution is situated above the 
apparatus and means arc provided for cutting out any 
portion of the apparatus for the purpose of revivifying 
tho zeolites contained therein.—W. P. 8. 

Nitrogenous waste, semtge sludge and the like; Apparatus 

for the treatment [destructive distillation | of -. W. D. 

Menzies, Westcliff-on-Hea, Essex, 3. Monzies, London, 
and "S.O.8.,” Ltd., London. Eng. Pat. 21,050, 
Sept. 25, 1913. 

The material is delivered into a hop|>er fitted with heated 
rollers and thence on to endless travelling conveyors 
situated one above tho other in heating and drying 
ehambers. On leaving tho drying chambers the material 
is delivered by a centrifugal or other charging machine 
into horizontal retorts where it is heated to 700"—900" F. 
(371°—482° C.) by moans of steam or hot air introduced 
through perforated pqies. Tho material is then con¬ 
ducted into inclined retorts where it is distilled, these 
retorts being hoatod by a furnace. The oils, ammonia, 
carbon, etc., resulting from the distillation arc collected. 

—W. P. 8. 

Sewage, and other mixtures of liquids and solids ; Centrifugal 

treatment of - and apparatus for use in connection 

therewith. J. Bromet, F. Thorinan, and H. C. Wood, 
Tadcastcr, Yorks. Eng. Pat. 1085, Jan. 15, 1914. 
Addition to Eng. Pat. 22,830, Oct. 7,1912 (this J., 1913, 
839). 

The liquid is jiassed down a pipe reaching to tho bottom 
of the centrifugal drum and thence passes upwards 
through the annular separating chamber, the separating 
process being thus carried out in the reverse direction to 
that described in the previous patent (foe. cit.). Tho 
liquid is discharged tangentially from the drum.—W. P. 8. 


Filter beds for sewage and other waste liquids. T. K. Irwin, 
London Eng. Pat. 3392, Feb. 9, 1914. 
Movable screens are fitted between the distributors and 
tho surface of tho filter-bed with tho object of intercepting 
tho solids in suspension in the liquid. A layer of ooke 
or sand, to which chemical agents may be added, may 
bo placed on the upper side of the soroen.—W. P. 8. 


XX.—ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Quinine-benzene ; The. T,x-diagram of the system - 

J. W. van lterson-Rotgans. Z. physik. Chom., 1914, 87* 
305—322. 

In extracting cinchona bark with benzene according to van 
Leersum’s method, tho solubility of quinine in the boiling 
solvent was found to bo much greater than that stated in 
the literature (1 part of quinine in 30 of boiling benzene 
according to Oudcmans, Arch. Neerl., 1877, 9, 285). 
Experiments were made from which tho oomploto 
m. pt. curve of mixtures of benzene and quinine 
was plotted. Vapour pressure determinations were 
also mode, and it is concluded that bonzeno and 
quinino form two compounds, 0 2 nH a4 N a 0 8 ,C # H a and 
3C a0 H ?4 N a O a ,2C # H e , of which tho latter forms mixed 
crystals with quinino. Tho first-namod compound 
crystallises in two forms, viz., as needles and as 
rhombohodra (see Oudemans, loc. cit.). Over a wide range 
of tho system also, a oolloid-likc solid phase is formed 
having a refractive index identical with that of the 
solution. This behaves as a homogeneous mixed phase 
and is probably either a colloid or a highly viscous solution. 
Preliminary iloterminations of tho solubility of quinino 
in boiling benzene gave varying results higher than* 
corresponded with tho ourve, and this was found to bo 
due to lag in tho formation of the colloid-like solid phase, 
whereby the compound, dissolved 

to a metastablo solution, from whioh a portion of the 
dissolved quinino would again separate, but only with 
extreme slowness, oven in contact with tho colloid-like 
solid. By adopting certain precautions to overcome this 
difficulty, tho true solubility was found to bo 1 part of 
uinino in 4-50 parts of boiling benzene, tho saturated 
oiling solution thus containing 18% of quinine. The 
author is unable to explain the low result of Oudemans 
(loc,. cit.); under ordinary conditions results higher 
than the true values are to be expoetod.—A. 8. 

Quinine, derivatives ; I nvestigalions of certain -. K. 

Schrooder. Arch. exp. Pathol, u. Pharmakol., 1913, 
72, 301. Ohem.-Tochn. Rep., 1914, 88, 3. 

Against infusoria and plasmodia, monobronioquinino 
and quinine dibromide were twice as effective as quinine, 
dohydroquinino was only half as effective, and cupreine 
dibromide was practically inactive. Tho relative actions 
towards bacteria were similar but weaker, and towards 
frog-spawn the differences were oven more strongly 
marked.—0. R. 

Isostrychnine; Pharmacodynamic action of -. M. B. 

Wiki. L’Union Pharm., 1914, 65, 341. Pharm. J., 
1914, 007. 

1 hostsychnink was obtained by Bacovesou and Pictet 
(this J., 1905, 1123) by heating strychnine and water 
in scaled tubes to 100°—180” C. It has the same ultimate 
chemical formula as strychnine, CnH^NgO,; but 
crystallises in a different form with 3 mola. H a O and 
melts at 214-5° C. The author finds it to bo much less 
poisonous than strychnine. In toxicity it approaches 
brucine. The action on the nervous system more 
closely resembles that of curare than of strychnine, and 
doses which kill by arresting respiration ao not affect 
the oanliovascular system. Its tetanising action is slight, 
and only seen under certain conditions. Pharmacologic¬ 
ally, isostrychnine is placed between curare and bruome. 
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Cantharidin. J. Gadamer. Vor. Gee. deuts. Nafcurforsh. 
Aerzt., 1913—1914, II., 494. J. Pharm. Chim., 1914, 
10, 343—344. 

Thk following symmetrical formula is assigned to 
cantharidin:— 

CH jj.CHg.CH.CHr—CO x 

J >° 

OH 8 .CH 2 .OH.CH^_CO / 

When heated with a notation of hydrobromie acid in 
acetic acid, compounds of the composition, -C,oH, 2 0 8 Br 2 
and CjoHjjOaBr, are produced together with hydrobromo- 
eantharic acid, C 10 H 13 O 4 Br. The latter was resolved 
into optically-active isomerides by moans of brucine. The 
active acid when rooonverted into cantharidin gave an 
inactive product.—F. Shdn. 

(Unliamulin. M. Bridel. .1. Pharm. Chim., 1914, 10, 
329—335. (See this J., 1913, 958.) 

Thk roots and leafy twigs of Gentium acaulis were 
extracted separately, and biochemical tests indicated that 
both portions of the plant contained the same glucoside 
hydrolysablo by emulsih, the twigs having a greater 
content than the roots. The actual yields, however 
of gentiacaulin were 2% for the fresh roAts anti 1% for 
the fresh leafv twigs. The glucoside was found to have 
r<fji>— —64-42° instead of —63-84" as stated formorly 
(for. cit.). When hydrolysed by boiling with 2% sulphuric 
acid gentiacftulein, dextrose, and xylose were formed 
in equivalent proportions.—F. Shun.' 

n-Mcthyl-glucuside ; Influence of alcoholic strength ujton the 

biochemical synthesis of - by a-glucosidusc. A. 

Aubrv. •!. Pharm. Chim., 1914, 9 , 19—23. (Sec also 
this j., 1914, 982.) 

The fermenting liquid consisted of 20% of filtered yeast 
maceration juice and 1% of dextrose. The profiortion of 
methyl alcohol in the fermenting liquid varied from nil 
to 40%. When the alcohol was insufficient to prevent 
growth of bacteria, 2% of toluene was added. Fermenta¬ 
tion was conducted at’ 18°— 20" C., and polarimeter 
readings were taken every 4 days until the reaction was 
complete. Even with only 2% of methyl alcohol, 12-4% 
of the dextrose was combined. The synthesis increased 
with increase of alcohol up to 16% after which it diminished 
to zero. At 36% of alcohol, when destruction of tho 
enzyme by the alcohol was immediate, no new synthesis 
took place. The influence of temperature, was important, 
the destructive influence of the alcohol increasing rapidly 
at higher temperatures; its influence was immediate with 
16% of alcohol at 40" 0. a-Glucosidaso is more active 
than emulsin under the same conditions.—J. H. J. 

Plant chemistry ; Notenon -. P. Q. Keegan. Ohern. 

News, 1914, 110, 211—212. 

An extract of grass of Parnassus (Pamnssia paluslriu), 
made with boiling water, contained a moderate amount of 
mucilage and no nitrate. It gave reactions of a tannoid, 
probably rutin, and also of a catechol tannin (2—3%). 
Butterwort (Ptngiticula vulgaris) contained no nitrate 
and no tannin, but considerable quantities of mucilage, 
sucroso, and a tannoid apparently resembling quercitagenin 
and associated with a oatechin-like substanoe. Golden 
saxifrage (Chrysosplenium) yiolded much mucilage, some 
gum and sucrose, a littlo nitrate and tannin (a true 
catechol without any pyrogallol derivative) but no tannoid; 
there was also present a substanoe with a quinol group 
(1:4). Loaves of raahonia or holly-leaved barberry 
resembled those of common ivy, in containing caffotannin 
and a tannoid, probably quercitagenin, and in giving 
certain reactions, e.g., aqueous extracts, on addition of 
dilute alkalis, produoed a fine green coloration tending to 
become brown, and reddened by adds—a reaction rare 
in plant chemistry. The monkey flower (Mimulus luteus), 
an immigrant from Western Amerioa, contained nitrate, 
about 1% of oaffetannin, a bitter principle soluble in 
benzene and in sulphuric aoid with purplish colour, 


an unknown substance yielding a green coloration and 
precipitate with aoetic and hydrochloric adds, but no 
rhenanthin or tannoid. Very small quantities of caffo¬ 
tannin were detected in the leaves ot tho day-lily and 
tho turk’s head or martagon lily. ■ 

Analyses of forest leaves at different stages of growth 
revealed the fact that in tho young leaf tannoids alone 
are frequently produced, and only later do tannins appear. 
The tannoids thus seem to be products of alkaline pro¬ 
toplasm, and thoy arc associated with volatilo oils, resins 
and waxes, whilst the tannins are associated with organic 
acids, csjiecially oxalic acid.—J. H. L. 

Cinnamon; Composition of -. F. W. Dafort and 

It. Miklauz. Archiv Chcm. u. Mikrosk., 1912, 5, 
117 — 120; Z. Unters. Nahr. Gonussm., 1914, 28 , 42. 
Ten samples of Ceylon cinnamon (a) and 16 samples of 
cassia-cinnamon (b) yielded the following results when 
dried for 2 hours at 100" C. and then extracted in a Hoxhlet 
apparatus for 10 hours with 90% alcohol:—Loss at 100° C. 
(water and volatile oil), (a) 8-33— 11-90%; (/») 8-29— 
12-23% : non-volatile alcohol-extract, («) 12-09—17-14% ; 
(/>) 6-41—18-66%. In the ease of Ceylon cinnamon the 
sum of these two values lay between 20-42 and 26-07% 
and with cassia-cinnamon between 17-94 and 29-47%. 

—W. P. S. 

Sandalwood oil a ml its application to perfumery. H. 
Mann. Amer. Perfumer and Esscnt. Oil Rev., 1914, 
9 , 2J3—214. 

Fink scents for soaps are prepared by mixing 5 parts of 
sandalwood oil with 3 parts of natural or artificial rose oil 
or Bourtam geranium oil, and 1 part, of coumarin. A 
further addition of £ part of patchouli oil and 6 parts of 
concentrated infusion of benzoin can l>o made. Tho soap- 
mass becomes coloured light-brown or dark-gray. Tho 
jx^rfume can bo fixed by the addition of a small quantity 
of artificial musk. Cedar-wood oil is substituted for 
sandalwood oil in some cases. Variations can lx* obtained 
by the uso of residues from the distillation of orris root 
and tho addition of small quantities of vanillin. Hand¬ 
kerchief |X'rfunie can lie mode with infusion of oil of rose as 
a base treated with small additions of violet and orange 
concretes, sandalwood and French geranium oils being 
then added with oil of bergamot and infusion of genuine 
musk, riaohets and powders are made from the ground 
wood mixed with orris and vetiver roots. Amongst other 
causes of tho fluctuating price of sandalwood oil is the fact 
that the trees suffer at times from » malignant disease. 

—F. Shun. 

Cardamoms aiul cardamom oil. G. M. Bcringer. Midi. 
Drug, and Pharm. Rev., 46 ; through Z. Unters. Nahr. 
Genussm., 1914, 27 , 902—903. 

Commercial cardamom oil is derived mainly from the 
cultivated cardamoms (soods of Elettaria Cardamomum 
White and Maton) of Ceylon and Malabar, and possesses 
a ftp. gr. of 0-929—0-947, and a rotatory jxiwer ranging 
from +22-2° to +40° at 25" C. Oils of lower density 
and rotatory power arc from other or wild cardamoms, 
and should bo rejected. The pure oil, like most other 
essential oils, keeps well, and dissolves when fresh in 3 vols. 
of 70% aloohol, and when somewhat aged, in 4 void. 
(See also Reinsch, this J., 1911, 139; and thiB J., 1911, 
293.)—J. H. L. 

Essential oils; Constants of various -. Sci. and Ind. 

Bull, of Roure-Bortrand Fils. Z. Unters. Nahr. Genussm., 
1014, 27 , 686—687. 

Essential oil of Ncpeta ncpeteUa. Plants collected in 
September after blooming yielded 0-0598% of a yellow, 
rather viscous essential oil having the following char¬ 
acters: sp. gr. at 20° C., 1*03984, at 32° C., 1-02536; 
optica! rotation +15° 12' and after aoetylation, -f 17° 20'; 
acid value, 45-5; oster value, 245*7 and saponifloation 
value, 314-5. Tho oil is soluble in 2 vols. of 70% alcohol 
and gives no coloration with ferric chloride. Only a part 
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of the oil combines with sodium bisulphite. Ylang-ylang 
oil from Mayotte. Two samples gave the following 
characters : sp. gr. at 15° C., 0*9594 and 0*9651 ; optical 
rotation, —53® 56' and --45° 16'; acid value, 1*3 ana 1*4; 
ester value, 129*7 and 131*6 ; estor content calculated as 
O, 0 H, 7 .C()tCH„ 45*4% and 46*0% ; saponification value of 
the aoetylated oil, 167*0 and 180*8; total alcohol content, 
calculated as C l0 H 1M O, 52*5% and 57*5%. The oils were 
soluble in one volume of 95% alcohol, the solutions 
becoming turbid on the addition of more alcohol. A 
third sample of this oil had an optical rotation of — 1° 4'. 
Oil of Capk (see thiH J., 1912, 149).—T. C. 

Calycanthus ftoridus ; Volatile oil of -. E. R. Miller, 

G. W. Taylor, and M. H. Eskew. J. Amor. Chem. Soc.. 
1914, 36, 2182—2187. 

Oil of Calycanthus fioridus, separated from the stein 
and bark by steam distillation, was found to contain 
d- and /-a-pinene, oineol, borneol, bornyl acetate and 
other esters, salicylic acid, and probably linalool. The 
cineol predominated, 36 and 69% l>eing present in different 
samples.—F. Sodn, 

ftssential oils and essential oil prodvcls ; Hydrogen number 

of some -. /. Oils of sassafras, anise, fennel , clove, 

and pimento. A. R. Albright. .1. Amer. Chem. Soc., 
1914, 86, 2188—2202. 

The method depends on the quantitative hydrogenation 
of unsaturated compounds in presence of a solution of 
colloidal palladium as prepared from the commercial dry 
product or by the process of Paal and Amberger (thiH .1., 
1904, 208). The “ hydrogen number” of the oil is the 
number of c.c. of hydrogen, at standard temperature and 
pressure, absorbed by 1 grm. during the period of primary 
or most rapid absorption. Dry colloidal palladium 
(0*02 grm.) and 50 c.c. of 50% alcohol are introduced into 
an absorption flask of special design, which is filled with 
hydrogen through an attached gas burette, and the flask is 
closed and meohanically shaken until hydrogen is no longer 
absorbed ; it is then opened and the substance allowed 
t>o drop from a weighing bottle on to a concave ” substance 
table ” within the flask, while a curront of hydrogen is 
passed through the apparatus, and finally the flask is 
again shaken until an abrupt decrease in the rate of 
absorption, as registered by the burette, is observed 
(preferably by means of a curve). An appropriate factor 
converts the' burette reading into the % of ootive con¬ 
stituent (e.g., eugenol) present. The papor deals only 
with oils of the typo that can be completely and very 
rapidly reduced, and a table is given showing the hydrogen 
numbers of various samples of sassafras, anise, fennel, 
elove, and pimenta oils. Oils containing substances 
“ poisonous ’ to colloidal palladium (e.g., mustard oil) 
cannot he treated by the process.—F. Sodn. 


N-Mc.tbyl-a.-acetylindale. O. Diels and W. Durst. Ber., 
1914, 47, 284—290. 

N-METnYL-rt-APETYLINDOI.E, 

ohtainod by condensation from diacetylmonomethyl- 
phenvlhydrazone, CH 8 .lX).C[:N.N(CH 8 )(C e H 6 )].0H 8 (Ber., 
1911,’ 44, 263), has a physiological aotion similar to that of 
morphine, but is only slightly soluble in water. By 
subjecting the nitro-compouncl of diaoctylmonomethyl- 
phenylhydrazone to the indolo condensation, 3-nitro-N- 
methyl-a-acotylindole, was obtained, and this, on reduction 
with zinc dust in moist ethereal solution, gave the oorre* 


0,H / 0H Vf!O.CH J . 

\N(CH a K 


sponding amino-conipound, 


CH 

N.CH, 


The latter formed soluble salts but these were quite 
devoid of physiological aotion. The ftmino-oompound 
when diazotised ana combined with R-aalt gave a rod 
azo dyestuff.—A. S, 


Hydramine-ethers and hydr amines ; Method for the prepara¬ 
tion of - and of compounds of the choline series. »T. 

Houben and K. Fflhrer. Ber., 1914, 47, 75~-82. 


The authors have shown previously (Ber., 1907, 40, 4990) 
that when diohloro-ethyl ether is brought into contact 
with ethereal organomagnesium halides, the a-ehlorino 
atom is replaoed by an alkyl or aryl group, whilst the /3- 
chlorinc atom remains intact : 

C 8 H 6 O.CHCI.CH a fl + R.MgJml.- 0,H 4 ().CHR.CH t ri + CI.Mg.lial. 


The Hccond chlorine atom can be replaoed by heating 
the resulting alk\Ialed glyool-ohlorhydrin ethers 
with alkalis or amines. With the fixed alkalis, hydro- 
ehlorio acid is withdrawn* and unsaturated ethers 
are formed : C.Hq.O.CHR.CH^I—HC 1=C,H 5 .0.CR: CH t . 
With ammonia or primary amines a mixture of 
products is obtained. Phenyl-glycolclilorhydrin ether, 
C 2 H 6 .O.OH(C ? H 5 ).CiH s Cl, for * example, with alcoholic 
ammonia, yielded chiefly £-ethoxyphenylothylamine, 
C B H 6 .CH(OC.H.).0H a .NH^, and di-ftf-othoxyphonylothyl]- 
nmine, [C 6 H 5 .0H(0(! 2 H ft ).CH 1 l 8 NH. With dialkylaminos 
the halogen of the glyoolchlorhvdrin ether is replaoed by 
the dittlkylamine-residue, ethyl-glyoolohlorhydrin other and 
diethylaminc, for example, yielding N-diethyl-2-ethoxy- 
butylamine: CjH^O.C^C^H^.t^H.Ol-hN^CjHs),- 

HCf+C t H 5 .O.CH(C J H 6 ).CH 1 .N(C l H 8 ).. N-Diothyf-2- 
othoxyisohexylamine, N-diethyl-2-ethoxyisoheptylamino, 
and N-diothyl-2-cthoxy-2-phcnylothylamine were prepared 
in an analogous manner. By the action of strong hydro- 
bromic acid, the ethoxy group can be replaoed bv hydroxyl, 
yielding compounds which possess considerable physiolo¬ 
gical interest and are of importance as materials for the 
synthesis of substances of tho choline and adrenaline 
serieo.—A. S. 


Hydrogenation of compounds with aliphatic cihylcnic 
linkages in the. presence of nickel under moderate pressure, m 
A. Broohet and M. Bauer. Comptes rend., 1914, 159, 
190—192. J. Chem. Soc., 1914, 106, i., 1069. 

Usino the method already doscribod (compare Broohet, 
this J., 1914, 612) tho authors have hydrogenated a number 
of aromatic compounds containing an othylenic linkage in 
the side-chain and one aliphatic compound. A 1 -Octene 
readily yields ootane. Cinnamic acid, its sodium salt and 
its methyl ester yield phenylpropionic acid and its corre¬ 
sponding derivatives. The'hydrogenation proceeds better 
with tho sodium salt than with tho free acid. Piperonyl- 
acrylio acid hydrogenates less readily than cinnamic acid, 
but the conversion readily takes place on using the sodium 
salt. Anethole, eugenol, and safrole readily undergo 
hydrogenation at 60°—80° C., whilst for iaoougenol the 
ordinary temperat ure suffices. # 

Hydrogenation under atmospheric, pressure in the presence 
of nickel of compounds with aliphatic ethyUnic. linkages. 
A. Broohet and A. Cabaret. Comptos rend., 1914, 159, 
326—329. J. Chem. Soc., 1914, 106, i., 1069. 

The substances containing aliphatic othylenic linkages 
whioh were hydrogenated in the presonee of active nickel 
under a slightly increased pressure by Broohet. and Bauor 
(see preceding abstract) also undergo hydrogenation under 
atmospheric pressure, but in this cose tho reaction takes 
place far more slowly and requires a larger amount of tho 
catalyst. 


Urea; Quantitative gravimetric determination of -. R. 

Fosse. Comptes rend., 1914, 158, 1076—1079. 


A new method for tho determination of urea depends on 
its precipitation as a dixanthyl derivative. 


H^NH.CHfC.Eg.O 

tu <NH.CH(C t H 4 ) 8 0 


by means of xanthydrol. The urea solution is diluted 
with 3*5 vole, of glacial acetic acid, and 0*5 vol. of a 10% 
solution of xanthydrol in methyl alcohol is added, prefer¬ 
ably in five portions at intervals of 10 minutes. After 
one hour the crystals are collooted, washed with alcohol, 
dried, and woighed. The results with 0*5% solutions 
were about 1% low, whilst for 0*2% solutions they were 
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from 1—2% high. This is due to the precipitate containing 
a small proportion of xanthydrol as impurity at the lower 
noncentrationa ; when pure 6*66% of its weight represents 
urea nitrogen.—G. F. M. 

Xanthydrol; Chemical activity of -, and its application 

to the. determination of urea. R. Fosse. Comptos rend., 
1914, 168, 1432—1435. (Compare preceding abstract.) 
Althouoh xanthydrol possesses considerable chemical 
reactivity towards a largo variety of substanoos, it docs 
not precipitate from aoetic acid solutions, under the con¬ 
ditions employed, any of the biological products likely to 
be contained in urine, other than urea. In addition to 
xanthyl derivatives previously described, condensation 
products with the following substances frequently met 
with in biochemical work have now been prepared and 
characterised: phcnyluroa, urethanes, biuret, malonamide, 
suecinamido, pyrrole and its derivatives, and dimethyl- 
aniline.—G. F. M. 

Urea; Gravimetric determination of - at dilution#greater 

than 1 in 1000. R. Fosse. ConipteB rend., 1914, 150, 
253—256. (8ee also preceding abstracts.) 

Tub xanthydrol motliod for the estimation of uroa in 
pure aqueous solution or in urine is equally applicable for 
the determination of small quantities ot the ordor of 
0-002 grin, if the following procedure ho adopted. One 
vol. of the solution, exactly measured, is diluted with 
2 vols. of acetic acid, and 0-05 vol. of a solution of xanthy¬ 
drol in methyl alcohol is added at intervals of ten minutes, 
the addition being mado throe times. After one hour the 
crystals are collected and weighed. A large number of 
determinations mado with solutions of varying strengths 
showed that tho method is reliable.—G. F. M. 

t Urea ; A method, of determining -. A. Desgrez and 

It. Moog. Comptes rend., 1914, 169, 250—253. 

A modified form of urcometor is described (see Comptos 
rend., 1911, 163, 1007) by means of which an accurate 
gasometric determination of urea can be mado in from 
40 mins, lo 1 hour. It consists of a U-tube, tho shorter 
arm of which is open at the end and expanded into a bulb, 
and the longer arm is graduated and fitted with ft tap and 
extension tube for introducing tho reagents. It is charged 
successively with chloroform, the urea solution, and a 
reagent consisting of a mixture of equal volumes of a 
solution of 50 grms. of mercury in 100 grins, of cold nitric 
acid (up. gr. 1*3322), and an aqueous suspension of infu¬ 
sorial earth. The latter, which is prepared by shaking 
1 grm. of tho earth with 100 c.c. of water, allowing to settle 
a minute, and, decanting, acts as a catalyst, and onablos 
the decomposition of the urea to proceed quantitatively 
at 17" C. After tho decomposition of the urea, which is 
assisted by careful shaking from time to time, is com¬ 
plete, the carbon dioxido is washed out of tho resulting 
gases first with 150 c.c. of water and then with a small 
quantity of jiotash solution, and the residual gas is mea¬ 
sured after first adjusting the chloroform levels in the 
nreomotor. Sinoe none of the other nitrogenous consti¬ 
tuents of urine are decomposed, except allantoin, and that 
very slowly (0’015 grm. in 24 hours), the method is suitable 
for the analysis of urine, serum, etc.—G. F. M. 

Acetmalieylic acid. H. von Krannichfeldt. Bor., 1914, 

47, 156—159. 

The aeetosalicylio aoid prepared by Bialobrzcski and 
Nenoki in 1897 (Ber., 80, 1776) and which, unlike salicylic 
acid, has only a slight antiseptio action, yielded ohiefly p- 
hydroxyacetophenone when distilled with quicklime and 
hence must have the constitution: 

<\H,(OH)(CO()H)C a H a O[OOOH : OH : C a H 3 0 = l :2 :5]. 
Some phenol also was formed, and by distilling p-hydrox v- 
auetophenone with lime, a yield of about 15% of the 
theoretical quantity of phenol was obtained. Tne ethyl 
ester of aoetosalicylio acid, m. pt. 70°—71° C., the methyl 
other, m. pt. 152° C., and the ethyl and methyl esters of 
the methyl ether, m. pts. 41°—42° C. and 96° C. res¬ 
pectively, were prepared. Aeetosalicylio acid yielded no 


aoetosalicylaoetio aoid when heated with monoohloroaoetic 
aoid and sodium hydroxide (Meyer, Ber., 1913, 48, 3:i66), 
but gave this aoid, C ? H # O.C < H^COOH)O.CH l .CO,H, 
m. pt. 179° 0., although in poor yield, when the sodium 
hydroxide was replaood by potassium hydroxide.—A. 8. 

Glycerol; Esterification of - by acetic, acid in the. pre¬ 

sence of catalytic, agents. ,f. B. Senderons and 
J. Aboulenc. Comptos rend., 1914, 168, 581—583. 
When glyoerol (1 mol.) was boiled for 1 hour with glacial 
acetic acid (3 mole.), 0*4 mol. of the aoid was cstorified. 
In presence of 15 grmH. of potassium bisulphate 1*2 molB. 
were esterifiod; whilst in the presence of 2% anhydrous 
aluminium sulphate or 1% sulphuric acid, the respective 
amounts vtere 1*3 and 1-5 mols. Complete esterification 
of 1 mol. of glycerol was effected by boiling for 1 hour with 
12 mols. of acetic acid in presence of 1% r f suI phurio acid. 
Tho limits of esterification of 1 mol. of glycerol by boiling 
with 3 ift 6 molB. of acetic acid in presence of a catalytic 
agent Verc practically reached in 1 hour. (See also this 
J., lPjl, 830, 922.)—C. A. M. 

dl-Glyceric aldehyde from a syrup obtained by the oxidation 

of glycerol; Isolation of crystalline. -E. J. Witze- 

mann. J. Amor. Chem. 8oc., 1914, 30, 2223—2234. 
TllE reaction mixture obtained by oxidising glycerol with 
hydrogen peroxide in the presence of forrous iron (Fenton 
and Jackson, Chem. Soo. Trans., 1899, 75, 4) was proved 
to contain dbglyceric aldehyde by converting this into the 
acetal, extracting with ether, and hydrolysing with very 
dilute sulphuric acid. Inooulation of the final syrup gave 
crystals of the pure compound.— K. Sodn. 

Carvacrol ethers ; Preparation of -. P. Sabatier and 

A. Mailhe. Comptes rend., 1914, 158, 008—012. 
Oarvacrol vapour passed over thorium oxide at 400' — 
500° C. gave on condensation a yellowish fluorescent liquid 
which, after removing unaltered oarvacrol with caustic soda, 
distilled at about 330° C. and consisted of a mixture of 
diearvacryl oxide., (C 10 1I U ) 2 (), and dicarmcn/lene oxide , 

^io^is^o 

<\oHn * 

A mixture of carvacrol and mothyl alcohol passed 
over thorium oxide at 420°--450° 0. gave a yellow 
fluoresoent liquid which was fractionated into carvacrol 
methyl ether, b. pt. 217° 0., and diearvacryl oxide, crystal - 
lining in small prisms, m. pt. 109°—110^ CL, insoluble in 
water but soluble in most organic solvents. When the 
reaction was carried out at about 480° ('., dicarvacrykme 
oxide waB also obtained and formed white crystals with a 
yellowish fluorescence, m. pt. 150° C., and only very 
sparingly soluble in cold alcohol. Ethyl alcohol sub¬ 
stituted for methyl alcohol in this reaction gave only a 
small amount of carvacrol ethyl ether and an oily fluores¬ 
oent liquid which oould not be crystallised. A mixture of 
oarvacrol and phonol distilled over thorium oxido at 
470°—480° C. gave a liquid which after removal of unaltered 
henols with caustic soda, yielded camurol phenyl ether, 

. pt. 290° 0., dioarvaoryl oxide and dicsrvacrylene oxide. 
No diphenyl other or diphenylene oxide was obtained. A 
mixture of carvacrol and p-cresol gavo at 440°—450° C. 
under similar conditions, carvacrol-p-cresyl ether, b. pt. 
about 300° C., and di-p-cresyl ether, m. pt. 50° C., b. pt. 
285° C. At 480° 0. the chief products were di-p-crosyl 
ether and di-p-cresykne oxide, m. pt. 160° C.—T. C. 

Boiling points ; Method of determining - in the British 

Pharmacopoeia, 1914, and its relation to the boiling point 
of ether. H. Finnemore. Pharm. J., 1914, 93, 584. 

In the 1914 edition of the British Pharmacopoeia the eflfoot 
of superheating and of changes of barometric pressure are 
ignored, although tho much smaller correction for emergent 
stem of the thermometer is mentioned. Superheating is 
corrected by wrapping a thin layer of cotton-wool, upon 
whioh some of the liquid condenses, round the thermometer 
bulb, With this precaution a sample of ether distilled 
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between 84-5° and 84-6° C., whereas under Pharmaeopoeial 
conditions it distilled between 34*5° and 37° 0.—0. E. M. 

Aldehydes; Catalytic, decomposition, of -. M. Kus- 

netzow. «T. Russ. Phys. Chem. Ges., 1913, 45, 557— 
568. Chem.-Teohn. Rep., 1914, 88, 15—16. 

The formation of carbon monoxide and hydrogen in the 
oxidation of mothyl alcohol can )w bo limited by the use 
of metallic silver as catalyst, as to result in a 70% yield 
of the theoretical amount of formaldehyde; the tlucom- 
poflition of the aldehyde group with formation of carbon 
monoxide is a general property of aldehydes, palladium 
black acting most energetically as a catalytic agent.—0. R. 

Hydrochloric acid; Catalytic influence, of -, u/stn 

psterifimtion in mixed solvents . A. Kailan. Z. physik. 
Chem., 1914, 86, 65—102. 

The csterification of benzoic acid under the catalytic 
influence of hydrochlorio acid in alcoholic and aqueous 
alcoholic solutionH was appreciably retarded by the addition 
of ether, benzene, or carbon tetrachloride : this being the 
order of decreasing effect. The retarding influence of 
water in such mixtures increased successively in the follow¬ 
ing series: ether-alcohol, benzene-alcohol, carbon tetra¬ 
chloride-alcohol. From the analogous roflults obtained 
by the addition of benzene to similar solutions of succinic, 
malic and tartaric acids it is concluded that the esteri¬ 
fication of these acids occurs in stages rather than as a 
trimolocular reaction. Esterification in such mixtures is 
represented as a reaction of the first order.—d. It. 

Alcohol; Action of hydrochloric acid upon -. S. Kilpi. 

Z. physik. (•hem., 1914, 86, 427—444. 

The reaction-volocity between hydrochloric acid and 
alcohol in aqueous solution was investigated at 97°, 102' 
and 110° 0., the solutions containing 46-2% of alcohol 
and acid corresponding to strengths of 0-25, 0*5 and 
1*0-AT, respectively. The effect of adding ammonium 
chloride was also ascertained. The results point to the 
reaction occurring wholly between alcohol and undis- 
sooiated hydrochlorio acid, the effect of the ionised acid 
being negligible. Increase of temperature displaced the 
equilibrium in the forward direction ; and the results 
are in accordance with Arrhenius’ equation : 

l°f? K, log 

where and K, arc the reaction velocities at the tempera¬ 
tures (abs.) T, and T, resjmotively and a is the temperature 
coefficient.—.1. R. 

Pismnthated oil of vaseline. A. Vicario. J. Pharm. ('him., 
1914, 9 , 458—459. 

The unpleasant after-effects of large doses of bismuth 
subnitrato due to the formation of nitrites, as well as those 
due to to the solubility of bismuth oxide and carbonate 
in dilute acids, can be avoided by administering these drugfl 
intimately triturated with oil of vaseline. Bismuth carbon¬ 
ate intimately triturated with oil of vaseline is not attacked 
even by concentrated hydrochloric acid.—T. 0. 

Mercuric iodide, and aniline ; Equilibrium in the. system -. 

•J. N. Pearoo and E. J. Fry. J. Phys. Chem., 1914,18, 
667—676. 

The system was studied over the temperature rango from 
—11-48° to 181° C. At—11-48°C. an eutectic mixture 
of aniline and HgI 9 ,2C 8 H 5 NH, separatee. With rising 
tomneraturo, the solubility of the mercuric iodide increases 
gradually up to about 10 & C. and then more rapidly up to 
46-8° C., when a white compound, HgT 9 ,2C a H 6 NH t , m.pt. 
58-6° C., is in equilibrium with the saturated solution. 
Between 46*8° and 108" C. the solubility increases rapidly 
and linearly, and the solid phase is red raerourio iodide, 
the transition point to the yellow iodide being 108° C. in 
presence of aniline. Above 108° C. the solubility of the 
yellow iodide increases but slightly with rise of temperature, 
and a new solid phase, appears as a 

greenish-yellow, flaky, mica-like solid. The solubility 


°f merourio iodide expressed as gras. Hgl, per 100 grins, 
of aniline, at different temperatures was -6-5° C., 23-35 ; 
4-0-4°, 28-69; 17-8°, 42-85 ; 21-1°, 47-55 ; 26-9°, 55-47 ; 
301°, 62-05; 36-2°, 75-80; 42-9°, 96-49; 48-8°, 128-1; 
63-0°, 103-8; 70-8°, 184-1; 76-2°, 201-6; 95-9", 246-7; 
115-7°, 281-8 ; 137-2°, 285-2 ; 18M°, 297-9. To determine 
mercuric iodide in the presence of the easily oxidisablc 
aniline, the sample was dissolved in a solution of acetic acid 
containing an oxoess of potassium iodide, and the mercury 
precipitated with hydrogen sulphide, the precipitate being 
washed with water and alconol, driod, extracted with 
carbon bisulphide to remove free sulphur, and dried to 
constant weight at 70" C. (mercuric sulphide loses weight 
appreciably when heated at'llO 0 ! 1 ., as recommended by 
'Jreadwell and Hall, “Analytical Chemistry,” 3rd Ed., 
Vol. TI., p. 169).—A. 8. 

Chloro-derivatives of methane. ; Absorption of ultra-violet 

rays by the. -. (1. Massol and A. Faucon. Oomptes 

rend., 1914, 159, 314—316. J. Them. Soc., 1914, 106, 
ii., 695. 

The authors havo oxaminod three sj>ocimons of carbon 
tetrachloride having respectively b. p. 76-2° C./762-4 mm., 
76° 0. /758 mm., 76-7° 0. /760 mm. Of those, the first 
two specimens gavo broad absorption bands in the ultra¬ 
violet, whilst the third showed no absorption band. 
Specimen 2 was then submitted to fractional distillation, 
and a number oi fractions were obtained boiling from 
61-4° to 76-3° C., all of which showed an absorption band. 
A final fraction was obtained, b. p. 76-4°C./758 mm., 
which gave no absorption band, and was shown to bo 
uuro carbon tetrachloride. The others contained carbon 
bisulphide as an impurity, and this produced the absorption 
band. 

Neither chloroform nor dichloromethane gavo absorp¬ 
tion bands in the ultra-violet. All three chloro-derivatives 
are colourless, and transparent to the visible and ultra* 
violet rays, only absorbing the rayH of very short wave¬ 
length. The transpai-ency for the latter rays diminishes 
as the numhor of chlorine atoms in tho molecule increases. 

Vaseline oil for internal use. Vicario. See Ha. 

Mixing and setting of plaster J for surgical work}. Astrun 
and Juillet. See IX. 


Source of genuine chaulmoogra oil. Francis. See XII. 
Patents. 

p-Phcnetidine ; Preparation of acyl derivatives of -. P, 

Bergcll. Or. Pat, 277,022, Sept. 17, 1912. 
p- Phknetidine is converted into its a-bromo-isovaleryl 
derivative, for example by treatment with bromo-isovaleryl 
bromide in presence of benzene. A product of m.pt. 151° C. 
is obtained, in which tho physiological properties of the 
components are apparent,—-T. F. B. 

Acidyl derivatives of C-ortha-aUyl-ortho-be.nzoir. arids. 
L. Taub and H. J. Hahl, Elberfeld, Germany, Assignors 
to Synthetic Patents (Jo., New York. U.S. Pat. 
1,113,713, Oct. 13,1914. Date of appl., Dec. 20, 1913. 
See Got. Pat. 274,047 of 1913 ; this.7., 1914,806.—T. F. B. 

Apoc.ynacea; Substance, isolated from -, and 

process of producing the. same. L. Taub and G. Ficke- 
wirth, Assignors to Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. U.S. Pat. 1,113,714, Oct. 13, 
1914. Date of appl., Sept. 4, 1912. 

See Ger. Pat. 255,537 of 1911; this J., 1913,450.—T. F. B. 


Acetic anhydride.; Process of manufacturing -. W. A. 

Beatty, Assignor to G. W. Beadle, New York. U.S. 
Pat. 1,113,927, Oot. 13, 1914. Date of appl., April 30, 
1912. 

Skr Ft. Pat. 447,646 of 1912; this J., 1913, 253.—T. F. B. 
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XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photochemical properties of coloured resinates. Larguier 
dc8 Bancels. See XIII. 

Patents. 

Cinematograph films; Manufacture of -. H. Jernc, 

Merton Abbey. Eng. Pat. 22,234, Oct. 2, 1913. 

A protective film of transparent celluloid is attached to 
the emulsion surface of a finished cinematograph film 
by means of amyl acetate or other solvent or adnesive. 

—T. F. B. 

Colour photography ami colour printing. .1. and E. Khein- 
berg, London. Eng. Pat. 22,938, Oct. 10, 1913. 

A neoattve or positive is taken in the usual manner 
through a multicolour screen co?n|>osed of lines or dots 
of the “additive” colours, red, green, and violet; this 
is now printed on a viewing screon coated with a sensitised 
colloid, the screen being similar to that first employed, 
excepting that the “ subtractive ” colours (minus red, 
minus green, ami minus violet, i.e., greenish-blue, magenta, 
and yellow) are used : the screen must be in exact register 
with the positive, i.e., minus red registering with red, 
and so on. The sensitised colloid layer is now developed 
and the screen is treated with a solvent which will dissolve 
the colours from under the colloid according to the amount 
of light action. For example, when albumin is the 
colloid used and the colour Bcrcen is made of collodion, 
an alcoholic solvent is suitable. In the picture thus 
obtained the image is composed of separate dots of colour ; 
treatment with a solvent of the dyestuffs results in the 
colours of the dots intermingling : thus, a red object 
would first be represented by magenta, yellow, and 
‘colourless areas, which when blended would apjK*ar red. 
'I'he finished picture may now be transferred or applied 
to paper. A number of variations of this process are 
described, but all involve the intermingling of the separate 
colour areas of the final print, cither by the action of 
solvonts or by heat or moisture. Multicolour prints 
made by successively printing coloured lines, dots, or 
patches over one another, are frequently somewhat 
out of register, with the result that portions of the con* 
stituent colour areas are seen separately : this may be 
corrected by treating the printH with a solvent of the inks 
or pigments used, or of the vehicle, e.g., turpentine or a 
solution of caustic soda, or by applying heat or pressure 
sufficient to cause the colours to run or spread to a slight 
extent.—T. F. TL 


XXII.—EXPLOSIVES; MATCHES. 

Explosibility of mixtures of air ami ammonia. Sehlum- 
berger and Piotrowski. See VII. 

Patents. 

Blasting or exploding by liquid air , oxygen or lib suitable 
liquefied gas or medium of low temperature. (). Simonis, 
Walthamstow, Essex. Eng. Pats. 24,137, Oct. 24, 1913, 
and 10,178, April 24, 1914. 

The explosive mixture is produoed by bringing liquid 
air or oxygen into contact with absorbent material, such 
as charcoal, kieselguhr, etc., impregnated with paraffin 
oil, just prior to the firing of the charge by a dotonator, 
and the walls of the shot-hole are given a preliminary low 
cooling. The liquid air may be placed in a double-wallod 
container made in two parts, fitting together teles¬ 
copically, so that tho cold evaporated air passing between 
the walls serves as a heat insulator. The container is 
embedded in the absorbent material, and the two parts 
are held together by means whioh can be broken auto¬ 
matically when a certain pressure is developed within the 
cartridge. In alternative forms, both the absorbent 
material and tho liquid air are placed in a double-walled 


container, or the oartridgo of liquid air may bo placed 
in the absorbent material in an outer vessel, the liquid 
air vessel having a detachable flap whioh may be removed 
or torn by means manipulated outside the shot-hole.—B.N. 

Exjdosires ; Process of varying the velocity of detonation of 

-. C. A. Woodbury, Chester, Pa., Assignor to E. 1. 

du Pont dc Nemours Powder Co., Wilmington, Del. 
U.S. Pat. 1,113,275, (lot. 13, 1914; date of appl.. 
May 18, 1912. Renewed March 2, 1914. 

The velocity of detonation of explosives containing 
ammonium nitrate may bit decreased by increasing tho 
size of the grains of ammonium nitrate or increase! by 
decreasing the size of the grains.—B. N. 


XXIII.- ANALYTICAL PROCESSES. 

Thermo elements of precision, especially for calorimetry. 
W. P. White. J. Amor. Chem., Soo., 1914, 36, 2292— 
2313. 

The quality of conRtantan (“ ideal ”) wire for thermo¬ 
elements haR now been so improved that continuous 
lengths arc frequently obtainable which vary loss than 
0-0002 in E.M.F. against copjier, and with which sensitive 
thermoelements with errors usually less than 20 per 
million can he made. The more sensitive combination of 
several couples is recommended in preference to a single 
couple, even when great precision is not required. Details 
of testing the wire, constructing, enclosing, calibrating 
and testing the thermo-elements are given. For testing 
the homogeneity of tho wire, it is drawn out of a heatod 
bath, for example wound from one drum in a heated 
bath on to another outside the bath and the different 
jxirtions of the wire tested as they are drawn successively 
out of the bath. Inhomogeneous portions of the wire; 
are either cut out or are so placed in the thermoelement 
that they do no harm. Inhomogeneity causes errors only 
in the case of that 4 portion of the thermoelement where the 
effective temperature gradient occurs; oven a very had 
rtion of wire will not cause any inconvenience if it is 
cm. below the level of the bath at cither end of the 
thermoelement when this iH in usp. For insulating tho 
junctions an unpublished method of L. H. Adams is 
recommended. The junction is dipped into a fairly thiok 
solution of pure gum rubber in a mixture of benzene 
and carbon Disulphide, dried, and the rubber vulcanised 
by immersion for a few seconds in a solution of sulphur 
diohloride in carbon bisulphide (1 : 40) and dried at 40°— 
50° C. A harder coating may be obtained by using a 
mixture of rubber solution with 20% (of the weight of 
rubber) of precipitated sulphur, and vulcanising by heating 
at 130°—150°C. Cellulose acetate solution is the best 
of the insulating varnishes. To diminish lag the junctions 
after insertion in the glass or metal ease are embedded in 
paraffin wax or naphthalene.—A. 8. 

Hydrochloric acid solutions ; Method for the precise standard¬ 
isation of -. L. W. Andrews. J. Amer. Chem. Soc., 

1914, 86 , 2089—2091. 

A silica (or porcelain) dish, with cover and short stirring 
rod, also preferably of silica, and containing 1*9—2-0 
grins, of pure silvor nitrate is heated to 160° C. and then to 
oonstant weight at 240° C. (or to incipient fusion of tho 
nitrate). 50 c.o. of the hydrochloric aoia (if 0-2JV) are intro¬ 
duced, and the mixture is stirred to complete the reaction, 
evaporated at 95 —100° C., dried by heating as before, 
and weighed. A similar dish containing a like volumo 
of acid, but no silver nitrate, is treated qt the same time 
in a precisely similar manner throughout. Tho normality 
of the solution is then 

W-W.+w^w 
0 02655V ’ 

in which V is the volume of solution and W, W,, w, and 
are the respective weights of AgNO, -f dish, AgCl+AgNO, 
+ dish, companion dish, and companion dish after the 
experiment.—F. Soon, 
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Iodine solutions ; Titration of alkaline -. A. LeoRre. 

J. Pharm. Chim., 1914,9,341—345. 

The titration of iodine solutions with sodium thiosulphate 
gives very irregular results in presenoe of alkaline salts, 
particularly when using warm solutions. Correct results 
can, however, bo obtained by titrating the alkaline iodine 
solution first with thiosulphate solution, then with sulphuric 
acid using methyl orange as indicator until neutral, and 
repeating the iodomotric titration on a fresh quantity of 
solution after neutralising with the amount of acid found 
in the first titration.— T. C. 

Copper and lead from tin and antimony ; Use of hydrofluoric 

acid in the separation of - by means of electric current. 

L. W. McCay. J. Amor. (’hem. boc., 1914, 38, 
2375—2381. 

Dilute nitric acid to which a little hydrofluoric acid is 
added is an excellent solvent for antimony and tin and 
their alloys, and if the metals are present in the solution 
in the higher state of oxidation, they are not dejtosited 
by the electric current, so that copper or lead if also present 
may be separated electrolytically, the former as metal and 
the' latter as dioxide, from the tin and antimony. Satis¬ 
factory results have been obtained in this way in the 
analysis of white metal, about 0-5 grm. being dissolved in 
25—50 c.c. of dilute nitric acid (1 :4) to which 5 c.c. of 
48% hydrofluoric acid are added; the oxidation of the 
antimony is completed by addition of potassium biohro- 
jnate solution. Jleposits of lead peroxide are preferably 
dissolved in a mixture of dilute* nitric acid and hydrogen 
peroxide, and the lead determined as sulphate. Copper 
can also be separated electrolytically from tungHten, and 
mercury and silver from tin and antimony, by using a dilute 
nitrohydrofluoric acid solution.—A. 8. 

Vanadium; Detection and determination of -. H. 

Manz. Pharm. Zentralh., 1913, 54, 1095. Chom.- 
Tochn. Hep., 1914, 88 , 33. 

The most delicate reaction of vanadium is the production 
of a red coloration insoluble in ether, by hydrogen jioroxido 
in hydrochloric acid solution. Vanadic acid is determined 
by heating with potassium bromide and fuming hydro¬ 
chloric acid, {lassing the bromine va|K>urs into potassium 
iodide solution, and titrating the liberated iodine with 
sodium thiosulphate. V l () 8 4-^KBr+6HCl=2V(KJl a + Br a -f 
2KCl-f-3H 2 0. 1 c.c. of N /10 thiosulphate is equivalent 
to 0*0091 grm. of vanadic acid.—O. K. 

Carbon monoxide in mine air: methods of determination 
and a suggested method of removing it. Barger. See Ha. 

Electrical detection of firedamp. Ralph. See 11a. 

Newphthalein dyestuff of the naphthalene series. [/ ndicuior.] 
Konig. See IV. 

Behaviour of ammonium phosphomolybdatc with, ammonium 
hydroxide. Sircar. See VII. 


Determination of the sucrose and reducing sugars in the 
foliage of the [sugar] beet and cane. Pellet. See XVII 

Pectin substances in [beet] sugar factory products [and their 
influence on the determination of raffinose J. Koydl. 


Determination of formic acid in honey. Liihrig und Doep- 
mann. See XVII. 

Purchase of mult on the Ixtsis of analysis. Heron. See 
XVIII. 

Colour reactions of constituents of wine. Schaffer. See 
XVIII. 

Determination of quercilin in wine. Von Fellenbenr. 
See XVlll. 

Detection of “ saffron yellow ” in white wine. Kreps. 
See XVlll. 

Determination of jtotassium and magnesium by physico¬ 
chemical volumetric methods . Application to the analysis 
of wines. Duboux. See XVlll. 

Preservation of milk samples for analysis. Tillmans and 
others. See XIX a. 

Titration of milk with alcohol of various strengths. Lohnis. 
See XIXa. 


Detection of small amounts of rye Hour in wheal flour. 

Sec XIXa. 


Fanto. 


Determination of fat in flour and bread. Neumann and 
others. Sec XIXa. • 

Determination of salicylic acid in jams. Sergor. See 
XIX A. 

Perchloric, method of determining potassium as applied to 
water analysis. Scholl. See XIXb. 

Detection of nitrites in ivater. Bornaml. See XIXb. 

Hydrogen number of name essential oils and essential oil 
products. /. Oils of sassafras , anise, fennel , clove, and 
pimento. Albright. See XX. 

Method of determining urea. Dosgrez and Moog. See XX. 

Gravimetric determination of urea. FoaSo. See XX. 

Chemical activity of xanlhydrol and its application to the 
determination of urea. Fosse. See XX. 

Gravimetric determination of small quantities of urea at 
dilution* greater than 1 tn 1000. Fosse. See XX. 


Determination of iron, mercury and arsenic in sulphuric 
acid. Nisjenson. Sec VII. 

Determination of zinc in treated wood. Frary and Mastin. 
See IX. 

Colorimetric, determination of titanium in iron and steel. 
McCabe. See X. 

Analysis of silicol (ferrosilicon) and other silicon alloys 
used for the production of hydrogen. Jaubert. See X. 

Determining gold in by-j)roducts containing platinum and 
iridium, etc. Jolly. See X. 

Determination of rosin in fats and. soaps. Leiate and Stiepel. 
See XII. 

Detection of hydrocarbons in turpentine oil. XJ fcz. See XIII. 

Determination of the phosphoric acid in basic slag soluble 
in citric acid. Haussding. See XVI. 


Method of determining boiling points in the British Pharma¬ 
copoeia, 1914, and its relation to the boding jwint of ether, 
Finnemore. See XX. 

Patents. 

Hydrometers. J. G. Lucas, London, and ifl. V. Smart, 
Ilford, Essex. Eng. Pat. 22,790, Oct. 9, 1913. 
Errors due to the meniscus are avoided by providing a 
float, guided on the stem of the hydrometer and carrying 
an indicator whose position against the stem gives the 
specific gravity, or carrying a vertical scale which is read 
against a fixed mark on the hydromoter. The float con¬ 
sists of two celluloid tubes joined by end-plates so as to 
form a rectangular frame with a Blotted base for guiding 
it on the stem. The hydrometer bulb is of diso form, ana 
the stem is flattened in cross-seetion and small compared 
with the capacity of the bulb. The hydrometer is suitable 
for insertion between the plates of an aocumulator- 

—A. T, L. 

* 
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Thermoelement. E. Achenbaoh. Ger. Pat. 276,354, 
Fob. 14, 1913. 

Boron siboide is used as electrode material for thermo¬ 
elements. It has the advantage of having an electrical 
conductivity twenty limes as great as that, of silicon, 
whilst in other respects it is equally good.—T. F. B. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Sitrogen, (!rude - {mlrogen \-mrc gases) in natural 

gaseous mixtures. ('. Moureu and A. Lepafs-. Comptes 
rend., 1911, 158, 839- 842. 

Analyses of the crude nitrogen fractions obtained from 
such natural sources as the firedamp of mines, or from 
thermal springs have indicated a remarkable similarity m 
both qualitative and quantitative composition, and the 
conclusion is drawn that the constituent gases, nitrogen, 
argon, xenon, krypton and helium, have a common origin 
dating back from the nebulous epoch. Such slight varia¬ 
tions as have been observed are amply explained by the 
oiteration at a later date of Hindi physical processes as 
occlusion, solution, ami diffusion.—if. F. M. 


Xutjihm .notation ,s and nan/found* . Tin blur colon i of - —. 

J\ J‘. v. Wennarn. ('hein.-Zeit., 191 f, 38, 482. 

Tins blue colour of sulphur m solution in potassium thio¬ 
cyanate or glycerin is a function of its dissolved btate and 
is not due to the formation of ox\-compounds or to exist¬ 
ence m the. colloidal state. The colour of the solutions 
deepens on heating. The rose colour of ultramarine is 
‘•explained by the sulphur being in solution in the form of 
its red vapoui. - .J. B. 


('ah tie ir/uch hero no s /dues phon see nt mhett heated. F. 

Pisani. Comptes rend., 1914, 158, 1121 1123. 

A m*m imjsn of ealcite, consisting of yellow and eolouiless 
crystals. exhibited distinct fluoreseeiiee when heated to 
about 150 ('. The mineral was free from iron, the 
yellow crystals contained MnO, 0 06 to 0-07° o , and 
oxides of the eeria and yttria group, 0-008 to 0 I2° () ; the 
colourless crystals contained MnO, (Ha**,, ami oxides of 
the eeria and yttria group, 0-005°,',. Moth the coloured 
and the colourless crystals showed phosphorescence and 
the phenomenon does not appear to be due to tlw* cerium- 
yttrium conical since it is noticed in ealcite free from 
rare earths. Fluorescent ealcite is of rare occurrence ; 
of numerous specimens from various sources examined, 
only three were decidedly phosphorescent, namely, ealcite ; 
from Mayciine (Frame), Harz (Germany), and Derby- > 
shire (England). -W. P. N. 


Utease-content of certain Indian needs. H. E. Annett. ( 
Biochein. .1., 1914, 8, 449—452. (See also Taken chi, j 
this J., 1910, 36; 1911, 566; Zomplcn, this ,l„ 1912, ! 
597. 891 ; Armstrong and Horton, this ,1., 1912, 598; : 
Falk, this J.. 1913, 384.) 

( )ut of six variet ies of soya beans tested, t lie. urease activity ; 
of five, viz., yellow, common, chocolate, black and Kyinbsa 
Ktang, was praetieally identical, but that of the sixth, ; 
spotted soya bean, was distinctly greater. Ureaso ! 
appeared also to be present in the following seeds;— j 
Rida s/iinosa, gram (Cirer arietinuni), rice ( Ori/za sativa), ! 
cowa (Setaria ifalirn). two samples of sword bean {Cana- i 
ruliu c uniform is) one from America, and the other grown 
at Dacca in India, I’ranet lobeita, khulli kalai {Itulichos 
bijtora), and castor bean (Ricinns communis). The 
urease activity of both the samples of sword bean was 
many times greater than that of anv of the soya beans 
examined. Extremely rapid production of ammonium 
carbonate took place immediately on adding sword bean 
extract to urea solution.—J. H. L. 

* 


j Glucosieks, tannins, etc.; Action of - on germination. 

W. Sigmund. Biochem. Zeits., 62, 339. 

Abruun has but little harmful action on germinating 
| seeds : of its components hydroquinone (quinol) is much 
' more poisonous, whilst dextrose has no offoot. Phloridzin, 
hesjxsridin, hesperotin, and phlorctin have but little effect. 

! Baptisin is a st rong poison. Waliein is slightly toxic in a 
solution of 0-02 molecular weight in one litre. Holioin is 
more harmful. Populin, as far as it is soluble, has no 
effect. Coniferin is also but slightly active, but its hydro¬ 
lysis products are more poisonous. Syringin and amyg- 
dalin have little effect. Aesculin is markedlv toxie. 
Sinigrin and convallarin are not harmful. Helleborein is 
rather poisonous in relatively large doses, so are digitalin, 
saponin, and sapogonin. Ntrophanthin is poisonous. 
Phenol is toxic in a concentration of 0 02 molecular weight 
jK-r litre. Pyrocateehol, pyrogullol, and resorcinol arc very 
poisonous. Du mono in a concentration of 0-02 molecule 
[>cr litre, is fatal, Results are also given with saligenin, 
salicvlaldehyde, benzaldehyde, vanillin, piperonal; sali¬ 
cylic, cinnamic, orthocouniaric acids ; aesculetin, daph. 
netin; mamh*lie, protocat ochuic, gallic, eateehutannie 
acids; tannin and eatcclun. 


Patent. 

Tobacco; Proems of treating [ageing] -. L. W. 

Lawrence and l'\ F. Bahnson, Winston-Salem, N.O. 
U.S. Pat. 1,113,902, Oct. 13, 1914; date of appl., 
Aug. 28. 1914. 

Tomt't'o is subjected alternately to the action of moist 
and dry air until property aged.—W. P. S. 


Trade Report. 

Pate nit. benign*, and Trade Marks (Temporan/ /tales) 
Ads, 1911. Ulus. Off. .1., Nov. 18, 1914. 

It is announced that tin- general principles upon which 
t he Board of Trade will act in dealing with applications 
for the avoidance or sus]K‘nsion of Patents and Trade 
Maiks undei the above Acts, will be as follows :— 

Patents. Licences will, as a general rule, be granted 
where the applicants fulfil the necessary conditions, set 
out in Buie 1 of the Temporary llules (1) Where there 
is no mnnufaeture in this couut-ry under the Patent, and 
also (2) Where what manufacture there is, is carried on by a 
company or firm on behalf of alien enemies resident abroad, 
and there is any reason to doubt that the manufacture 
will continue to be carried oil, or where it is in the interests 
of the country that some other manufacture should be 
started in British interests. 

Trade Marks .—Suspension will, as a general rule, only 
In*, grant ixl in the following eases :—(1) Where the Trade 
Mark is the name of a patented article, and a licence is 
granted under the Patent protecting it. (2) Where it is 
the. only name or only practicable name of an article 
manufactured under an expired Patent. (3) Where it is 
the name or only practicable name of an article manu¬ 
factured in accordance with a known process or a formula 
which has been published and is well known in the trade. 
Generally speaking, suspension will not be granted in the 
case of pictorial devices. 


Prohibited ex/torls. Revised and complete list. 

A Proclamation dated November 10th, 1914, con¬ 
solidates and superseded all previous Proclamations or 
Orders of Council dealing with the samo subject. In 
tho main the list of articles is identical with that resulting 
from previous lists, with a few minor alterations. Tho 
full text is prink'd in the Board of Trade Journal, of 
November 12th, 1914, pp. 414 soq. 





Official "Notice. 


DUTY-FREE ALCOHOL. 

In view of tho interest now associated with the con¬ 
ditions of supply of duty-free alcohol, the following 
statement has been prepared. 

Duty-free alcohol in the form of methylated spirit 
is readily obtainable. 

Mineralised methylated spirit .—To protect the im¬ 
mense revenue raised from potable spirit and to 
prevent misuse it is generally neoessary to render 
duty-free alcohol non-potable. For common uso 
this fo effootod by the addition of wood spirit ( i.e ., 
crude methyl alcohol) and a trace of light petro¬ 
leum, so that the mixture contains 10% of wood 
spirit and three-eighths of 1% of petroleum Bpirit. These 
small additions, whilst sufficient to deter most people 
from drinking tho spirit, do not interfere with its use for 
a very large number of commercial purposes. Such 
spirit, which is known as mineralised methylated Bpirit, 
may be purchased throughout tho country without 
formality in quantities not exceeding four gallons at a 
time from any retailor of methylatod spirit, and permission 
to receive it in larger quantities is readily granted on 
application to the Commissioners of Customs and Excise 
when ordinary facilities for obtaining it are inadequate. 

Industrial methylated spirit .—For manufacturers and 
largo users of alcohol generally, however, and in those 
cases where a purer spirit is necessary, further provision 
is made by what iH known as “Industrial Alcohol.” 
This alcohol is denatured by the addition of half the 
quantity of crudo methyl alcohol or wood Bpirit whioh is 
used in tho mineralised methylated spirit, and no 
petroleum spirit is used ,• i.e., this spirit contains 5% 
of wood spirit without other addition. Permission to 
receive this spirit must, however, be obtained and the 
use to which it is put be specifically authorised by tho 
Board of Customs and Excise. Applications for such 
authorisation should in the first instance be made through 
the Surveyor of Customs and Excise for tho district in 
which the spirit is to be employed. It should be noted 
that during 1913 tho prioc of British industrial methylated 
spirit was lower than tho prioo of alcohol in Germany. 

Finally, in those cases where denaturing with wood 
spirit is proved to tho satisfaction of the Commissioners of 
Customs and Excise to render tho spirit unsuitable or 
detrimental for uso in any art or manufacture, the Com¬ 
missioners have power to grant the uso of duty-freo spirit 
under other conditions as explained in the following 
memorandum. Applications referring to this spirit 
should also be addressed to tho Commissioners through 
the local Survoyor of Customs and Excise. 

Pure spirit .—The following is the procedure to be 
observed in connection with the use in manufactures of 
pure Bpirit on which duty has not been paid (Sec. 8 of the 
linance Act, 1902). 

1. Any person desiring to uso spirits without payment of 
duty in any manufacture carried on by him must make 
application in writing to the Commissioners of Customs 
and Excise for authority to receive and use suoh spirits, 
and must prove to the satisfaction of the Commissioners 
that the use of methylated spirits would be unsuitable 
or detrimental. 

2. The applicant must give full particulars of the 
situation of tne premises upon whioh and the purpose for 
which the spirits are to bo used, together with a description 
of tho prooess of manufacture. He must also state the j 
means by whioh it is proposed to make the spirits unpotable 
©efore and during uso, and the quantity likely to be required 
in the course of a year. 

& £ny p«son authorised to receive spirits on which 
Jfeea mu*t,4iso required by tho Com- 
poise, provide upon his 


premises a Warehouse, structurally secure to Jheireatls- 
faotion, and all such spirits reoeivod must’ie deposited, 
and retauied therein until delivered on proper 'notioe to,. 
ftnC * presence of, the offioer. He must also, if so 

required, provide a room approved by the Commiasiojapra 
in which be fixed a vat or other vessel of suffioienrsfee 
to admit of at least one hundred bulk gallons Of spirit 
being rendered unpotable at one time, and mtist also 
provide satisfactory accommodation for the Officer ef 
Customs and Excise in attendance at his premises* lfo 
charge is usually made for tho services of this qiikwr. '• 

4. Security to tho satisfaction of the Commissioners of 
Customs and Excise must be given for the due rSmpval, 
safe custody, and propor use of the spirits, and the fat 
observance of all regulations and conditions made oy tfie 
Commissioners. 

5. The substance or materials to be used for the purpose 
of rendering spirits unpotable and the mode in wh£h 
the spirits are to be rendered unpotable must be 
approved by the Commissioners of Customs and poise, 
and the person authorised to receive spirits upon,which 
duty has not been paid must, if so required by the Com* 
missioners, provide a store to be approved by thexh^apd 
used solely for storing and keeping the substance -or 
material so approved. 

6. Spirits which have been rendered unpotable under 
these regulations shall not thereafter be purified in pny 
manner or be recovered by distillation or any other means, 
except with the express sanction of the Commissioners 
of Customs and Exoise. 


The use of absolute alcohol is covered by the aho& 
regulations as to “ Pure spirit.” 

Attention is also direoted to the Report of the Depett- 
montal Committee on Industrial Alcohol (see this Journal,* 
1905, pp. 397—426), and also to the Minutes of Evideboe 
taken before that Committee (No. Cd. 2477, price 2a. M.i 


Birmingham Section. 


Meeting held at Birmingham University , on Thursday, 
November 5th , 1914. 

MB. H. T. PINNOOX IN THE CHAIR. 


THE ESTIMATION OF MOISTURE IN ZINC ASHE§* 


BV ERNEST A. LEWIS. 

The ferrooyanide assay of zinc is largely used in technical 
work and is Accurate when carried out under standard' 
conditions, but sometimes differences of 2% or more 
are obtained by assayers working on the same sample 
which has been passed through a 30 mesh sieve. Tne 
samples are prepared by grinding the ashes whilst hot, 
in which case the metallic zinc easily rubs up to a fine 

S iwder. The oxidation being negligible, this method is 
rgely used by English smelters, and is to be preferred 
to the method of separating tho fines and metallios. by 
pounding and stating the percentage of eaoh on the 
packets. 

If the samples whilst hot are placed in bottles and 
sealed with sealing wax all over the top to exclude pll 
moisture, there is seldom any serious discrepancy between 
assayers. It is evident that the errors must be due to 
the absorption of moisture which is not driven off by 
heating to 100° C., as is tho pnwtioe of many assayers. 
In order to see to what extent zinc ashes of,various type* 
would absorb moisture, the following taperiraarft»?w*re 
made. The. material* which hed frwm iyhwd 
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30 sieve,, vu heated With continual stirring in an iron 
ladle for some minutes, M hot as possible without melting 
tho zinc, put into corked bottles and allowed to cool in a 
desiccator. These conditions of heating are the same as 
many sraolters use to estimate moisture. The samples 
were weighed out between watch glasses and then allowed 
to remain in the open air protected from dust for somo 
days and re-weighed from time to time. A galvanizor’s 
ashes containing about 3% chlorine gained 4-15% by weight 
in 24 hours, 4*66% in 48 hours, and 4 *82 % in 72 hours. A 
sample of ro-meltcd ashes freo from chlorine gained ’57% 
in weight after 24 hours, 0-72% in 48 hours, and 0-76% 
in 72 hours. Some of the previous samples .were left for 
some days in an artificially damp atmosphere; tho material, 
whioh became caked together, was ground up in a porcelain 
mortar and transferred to a stoppored bottle. About 
10 grms. was weighed out l>etween watch glassos and 
put into a steam oven, and later to a hot air oven, remaining 
in each oven until the weights were practically constant. 
A sample of ashes containing about 75% Zn lost 1-87% 
after 4 hours in a steam oven, and a further 414% after 
4 hours at 200° C., a total of 6 01%. The loss to the Bellor 
from being dried at 100° C. instead of 200° C. is thus equal 
to About 2-9^ zinc. 

Loss in weight per 100 parts. In anothor case, after 
4 hours in the steam oven, the loss in weight was 0-88%, 
and after a further 4 hours at 200° C., 0*6$% ; total loss 
1*0%. The loss in this case is equal to 0*4 unit of zinc. 

The experiments were repeated with two other kinds of 
remelted ashes, froe from chlorino. One sample gainod 
0-63 % on exposure to air for 24 hours; and 0*75% for 
192 hours ; when heated in the steam oven the loss 
amounted to 0*57%, whilst a further 0-31% loss occurred 
at 200° C. Another sample gained 0-30% during 24 hours 
exposure, and 0-52% in 192 hours ; the loss in the steam 
oven in 4 hours was 0-25% and at 200° C. in 5 hours 
0*32%. A sample of zino oxide containing about 0-2% 
,01 gainod 0-80% in weight on exposure to air for 24 
hours and 0-84% after 72 hours ; on heating for 4 hours 
in the steam oven the loss was 0 43%, and after a further 
4 hours at 200° C., 0-46%, or a total of 0*89%. 

Prolonging the heating much over 4 hours at 200° C. 
led to an increase in weight, due no doubt to oxidation of 
the metallic zinc. 

These experiments show that it is not possible to remove 
all water from zinc ashes by heating to 100° C., especially 
when chlorides are present. Drying tho sample at 200° 6 
for four hours practically removes all the moisture in all 
kinds of zinc ashes 

Discussion. 

The Chairman said tho subject was of importance and 
might be given a much wider application, for there were 
difficulties in making such estimations in organic sub¬ 
stances. 

Mr. Alcocic pointed out that difficulty was experienced 
in determining the amount of moisture in many substances, 
particularly in volatile oil and drugs. It must not be 
assumed that loss was always moisture; it might also 
be compensated by oxidation. 

Mr. W. Clifford asked Mr. Lewis if he had any ex¬ 
perience of drying the oxide, on the largo Beale. Was 
the moisture more easily driven off when chloride was 
absent than when present ? It was not easy to get the 
moisture in the orude (galvaniser’s) oxide below 60% by 
mere drainage and evaporation, especially if it contained 
a small amount of ohloride. Was there a colloidal form 
of oxide whioh retained the moisture more tenaciously 1 

Mr. O’Shauohnessy pointed out that in tho estimation 
of moisture, or what was called moisture, one was always 
faoed with the difficulty refefred to by Mr. Alcock; but 
in many cases [in which such estimations were required 
not for scientific work, but for practical and control work, 
the difficulty might be overcome by tho adoption of an 
arbitrary method, viz., drying at a fixed temperature 
under known conditions. After practical experience it 
was possible to interpret the values obtained veiw accur¬ 
ately. 

Mr. Liwu said that to most smelters the word “ mois¬ 
ture” meant everything volatile. The moisture was 


determined in order to get the dry weight of the whole 
bulk, and such residues were sold on the zino content of 
the dry material. Some assay era adhered to the old 
method of drying at 100° C. t and while a specially made 
steam oven might give that temperature, the average steam 
oven did not. He had had ho experience of drying oxide 
in bulk. The moisture in the oxide was not as a rule 
much more than }%, but he did not know how tho makers 
got the amount down. 


THE ESTIMATION OF NAPHTHALENE IN SPENT 
OXIDE. 

BY WILLIAM C. DAVIS, B.SC. (LOND.), F.I.U. 

The ordinary spent oxide from gas works contains very 
little if any naphthalene ; the sample, howover, which is 
the subject of this examination had been used in the 
Williams process for the extraction of cyanogon from 
the gas and contained a considerable quantity of 
naphthalene. It must, therefore, bo assumed that the 
Williams process haH in this case purified the gas, not 
only from cyanogen, but also from naphthalene. 

The naphthalene is usually determined by moans of 
picric acid as described by uolman and Smith (this J., 
1900, 19, 128), Kuster (Ber., 1894, 1101) and Dickenson 
Gair (this J., 1905, 1279; 1907, 1263). These methods 
deal with the estimation of the naphthalene in coal gas, 
but Dickenson Gair gives a method for the estimation 
in spent oxide by dissolving out the naphthalene with 
alcohol and precipitating the clear solution with picrio 
acid ; no details are given. 

A method for the estimation of naphthalene in tar is 
described in Lunge’s Technical MetnodB of Chemical 
Analysis, vol. ii. p. 803; this method, which is proposed 
by White and Ball (J. Gas Lighting, 1004, 88,202), consists 
in weighing about 1 grm. of tar into a 50 c.c. Erlenmoyer 
flask provided with an air inlet and connected to a U 
tubo. The first two-thirds of this tube is filled with 
quicklime and the remaining space with glass wool and 
phosphorus pontoxide. The entire apparatus is heated 
in an air-bath at 70 u —80°. The outlet of the U tube is 
connected outside the air bath with a weighed second 
U tube immersed in ico-water. A current of air is drawn 
through tho apparatus at a velocity of 2 litres per hour, 
which causes tho naphthalene to volatilise ana deposit 
in the cooled U tube. The oj>eration is continued until 
the second U tube no longer shows an inorcaso in weight. 

For separation of the naphthalene from spent oxide 
tho method of White and Ball modified as described below 
and also distillation with steam have been employed, 
and this latter method has proved more satisfactory. 

Separation of the naphthalene bp a current of warm air. 
—When working with this method great difficulty was 
experienced in completely volatilising tho naphthalene. 
Ten grms. of the spent oxide were weighed into a bottle 
fitted with inlet and outlet tubes, so that a current of air 
could be drawn through it. The air current was passed 
for two hours over the sample of spent oxide, then through 
10% citrio acid solution to retain any ammonia, and then 
through three wash bottles containing measured quantities 
of a saturated picrio acid solution of known strength in 
which any volatilised naphthalene is collected. The 
bottle containing the sample and also that containing 
citric acid were kept at l(Kr in an air bath. Tho contents 
of the wash bottles containing picric acid were then mixed 
together in a tightly stoppered bottle, heated in the water 
bath until all the naphthalene picrate was dissolved, 
and then cooled, with oocasional shaking. The solution 
was made up to known volume, the naphthalene picrate 
separated by filtration and the picric aoid in the filtrate 
estimated by titration with NJ 10 sodium hydroxide, 
using laomoid as indicator. 

When a current of dry air was used to volatilise the 
naphthalene the quantity found after two hours’ treatment 
was 1*35%, and with moist air 1-9%. In both oases an 
examination of the spent oxide after treatment showed 
visible crystals of naphthalene. 

Separation of the naphthalene by steam distillation .— 
The naphthalene, as was expected* -was very easily 
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removed from the spent oxide by steam distillation, and a 
simple and easy method of estimation of all the naphthalene 
as piorate was devised. The naphthalene picrate obtained 
was examined in order to find out if any other hydro¬ 
carbons were distilling over and interfering with the 
estimation. 

Tho details of the method wore as follows:— 
Ten grins, of the sample of spent oxide are weighed into 
a Wurtz flask and subjected to steam distillation. The 
steam and vapours of tho distillate are passed through a 
second small Wurtz flask heated to 100 0 C and containing 
50 o.c. AT, sulphuric or citric acid, then into a condonscr, 
and finally into a reoeivor consisting of a wide-mouthed 
bottle. The whole apparatus is sealed by placing at tho 
exit a wash-bottle containing 25 c.c. of a saturated picric 
acid solution. The distillation takes about 10 minutes. 
After this has taken place the water in the condenser 
is regulated so as to allow any naphthalene to melt and 
run into the reooiver ; as soon as this is tho case the picric 
acid seal is washed into tho receiver and a further 125 c.c. 
of picrio acid solution added. The receiver is closed with a 
rubber bung and heated in the water bath until a clear 
solution is obtained. It is then cooled with occasional 
shaking and tho excoss of picrio acid determined by 
titration with N /10 sodium hydroxide. Tho whole 
estimation takes about 1£ lire. Tho following results were 
obtained on samples from tho same lot of oxide : — 
3-06% 3-88, 2-98, 2-80, 3 16, 2-79, 2-81% naphthalene. 

It was decided to test tho method in two ways—by 
examining tho naphthalene picrate for purity and by 
estimating known weights of naphthalene added to the 
oxide previously freed from naphthalene by steam 
distillation. 

Examination of the naphthalene picrate for purity .— 
The naphthalono picrate obtained was subjected to 
steam distillation, and tho naphthalene produced was 
dried bv pressure between filter paper ana the melting 
point determined. The residue of picric acid in the 
distilling flask was titrated with N /10 Bodium hydroxide, 
and tho amount obtained compared with that in the 
naphthalene picrate taken. The molting point of the 
naphthalene was only from 1°—3° below that of pure 
naphthalene, which molts at 79° C., bo that there could 
only have boen a very small quantity of other aromatic 
picrates present, if any Tho quantity of picrio acid 
obtained from the naphthalene picrate was less by 25% than 
that estimated as having boen combined with tho naphtha¬ 
lene, ns might bo expected, since tho naphthalene 
picrate is slightly soluble in the mother liquor and the 
water used for washing it. 

Determinations with known quantities of naphthalene.— 
For the estimation of known quantities of naphthalene, 
it would havo boon best to make up a mixture similar in 
composition to the spent oxido containing knowirquantities 
of naphthalono, but this was considered almost impossible 
on account of tho complexity of tho mixture and the 
difficulty of getting a known quantity of naphthalene 
to diffuse uniformly through tho mass. In order to work 
under similar conditions as far as possible, the check 
estimations were made by separating the naphthalene 
by steam distillation from 10 grms. of the oxide; when 
ail the naphthalene had distilled the apparatus was 
allowed to cool and then a known quantity of naphthalene 
was added and estimated as described above. In the 
earlier stages of the investigation it was found that the 
formation of the naphthalene picrate takes place much 
more readily when the solid naphthalene in the distillate 
iB crushed before heating with the picric acid solution, 
and again if tho heating be carried out too quiokly the 
naphthalene has a tendency to melt, and in this state 
it seems to react only very slowly with the picrio acid. 
The method as oarried out above appears to give results 
which are 10%—15% low. It was thought that a possible 
source of loss might occur in that the 150 c.c. picric acid 
solution are diluted by the distillate and by the water 
necessary to wash the tubes and the catch bottle into the 
reaction bottle. The volume of liquid obtained is usually 
195 c.o.— 205 c.c. at 33% dilution—the result being that 
some naphthalene picrate dissolves in the weak liquor. 

A series of tests wasrthsrefore oarried out withweigfced . 


amounts of naphthalene in which, before heating the 
naphthalene with the picric acid solution, sufficient solid 
picrio aoid was added to make tho whole solution saturated. 
The results obtained are given below :— 


Weight of 
naphtha leno 
taken. 

% 

£& 

Weight of 
naphthalene 
found. 

0»H, 

found. 

Error. 

0-34 gins. 

0-20 „i 

031 „ 

3-4% 

2-9% 

3 1% 

0-300 gran, i 
0-302 „ 
U-3KI „ 

3-06% ' 

302% 
j 310% 

NU 


A series of estimations was next mado on tho original 
spent oxido to compare tho two methods, i.e., with and 
without tho addition of solid picrio acid. In each Qase 
slightly higher results were obtained in those experiments 
in which the solid picric acid was used, tho difference 
agreeing fairly well with the results previously obtained :— 


No. 

% 

(\oH« by 
original method. ' 

% ' 

! C,eH a by adding 1 
solid picric acid. 

Difference. 

1 


2-92% ’ 

_ 

2 

2-03% 

2-77% 

5-4% 

3 

2-57% 

2-86% 

101% 

4 

2-61% 

2-91% 

10-3% 


Therefore when estimating naphthalene in samples of ^ 
spent oxido or in similar coses in which tho naphthalene 
can bo separated in a state of sufficient purity by steam 
distillation a sufficiently accurate result will be obtained 
for most purpoBOB if after tho distillation, crystals of picrio 
aoid are added to the distillate in such a quantity that the % 
resulting solution is saturated, but for a working test 
this is jierhaps not necessary. It docs not follow that in all 
samples of spent oxido the naphthalene can bo estimated 
by tins method unless the purity of the naphthalene piorate 
is tested as noted above. 

As tho Bample of spent oxide which was the subject of 
tho above examination has been shown to contain a higher 
percentage of naphthalene than is usually found in spent 
oxides it was examined as to its content of solid soluble 
in water, tar oils and sulphur. Tho following valuos wore 
obtained: Soluble in water, 4-95% (ammonium thio¬ 
cyanate, 71-45%; ammonium sulphate, 9-9%); tar oils, 
1-78%; sulphur, 30-32%. , , 

I wish to express my thanks to Mr. Kossiter for hill 
advice during tne preparation of this paper, and to the 
directors of the British Cyanides Co., Ltd.,/or permission 
to publish the results. 

Discussion. 

Dr. W. B. Davidson said that tho author appoared 
to havo achieved a satisfactory result, though there did 
not appear to be any great use in an estimation of that 
kind. In tho Williams process there was occasionally 
some difficulty in extraction of cyanogen and the presenoe 
of naphthalene in the boxes containing spent oxide was 
no doubt duo largely to the fact that liquor or water, 
Bprayod in at intervals, had a condensing effect. The 
naphthalene was therefore collected gradually in the 
boxes, and it was certainly a nuisance in tho prooess if 
the gas under treatment was pretty well laden with, 
naphthalene. Oqiinary spent oxide was very often acid. 
So much depended upon whether air was passed through 
tho purifiers or not. In the Williams process the spent 
oxido was naturally alkaline because the liquor generally 
contained 4 to 6% of ammonia. 

Mr. Pickering said he had tried washing the oxide 
with a warm solution of picrio acid, practically saturated, 
finally washing tho oxide with a little water and thus 

S roventing loss, and then estimating the naphthalene 
l the pioric acid. He cheoked the method by adding 
naphthalene to a sample of oxide which had been washed 
with picrio (void; and he found his results to oome to 

■ 2 
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Mr. F. H. Alcock naked if Mr. Davis had found sulphuric 
acid with the naphthaleno in the distillate ? Ho would 
have thought it important to Book for other acids than 
picric. Thore might be present other things than naph¬ 
thalene and pioric acid. It might be advantageous to 
add a volatile agent to the spent oxide and then distil 
the naphthalene. Or the boiling point of the liquid 
containing the naphthalene might be raised by adding salt, 
shaking tho distillate with ether, and then evaporating 
slowly. He did not agree that tho detection in gas works 
spent oxide was of little importance, because if its vapour 
could be carried to the houses there would. Ik* a better 
illumination. 

I)r. Davidson replied that tho vapour of naphthalene 
would afford no advantage. The boiling point was 
218° C. The vapour tension at ordinary teinjieraturos 
was so low that the gas could not carry 0 008% by volume; 
and that was only equivalent to the light of a small 
fraction of a candle-power. 

Mr. Davis, in reply, said ho did not think washing of 
spent oxide with picric acid would be effective in samples 
from tho Williams process, because ammonia was present. 
Further there would be a loss of naphthalene before tho 
process was finished owing to time required for washing. 


Manchester Section. 


Meeting held at the Grand Hotel, on Friday, November 
6th, 1914. 

MR. Jl'MUS HUBNF.K IN THE CHAIR. 


THE OXIDATION OF SEWAGE WITHOUT THE AID 
OF FILTERS. FART II. 

BY EDWARD ARDERN, M.SC'., AND WILLIAM T. LOCKETT, M.SC. 

In a paper* presented to this Section of the Society 
in April last, a long series of experiments were described 
dealing with the application of aeration methods to the 
purification of sewage. It was shown that the accumulated 
deposit designated “ activated sludge ” resulting from 
the complete oxidation by prolonged aeration of suc¬ 
cessive quantities of sewage, had the property of increasing 
enormously the purification effected by simple aeration of 
bc wage. The research, which was confined to laboratory 
experiments, included an investigation of the conditions 
controlling the oxidising effect of the activated sludge. 

The present communication is concerned with outdoor 
experiments on similar lines to those previously under¬ 
taken in the laboratory but on a larger scale. The whole 
of the earlier experiments were carried out on the “ fill 
and draw” method. Working in this manner with 
Manchester sewage, it was shown that a highly satisfactory 
effluent could be produced when the sewage, in intimate 
contact with one-fourth of its volume of activated sludge, 
was aerated for a period of from six to nine hours. 

Under the conditions of experiment, however, it was 
necessary to subject the activated sludge to u further 
period of aeration in order to maintain its highest activity. 

It was suggested in the previous paper that improved 
results might reasonably follow the adoption of a con¬ 
tinuous systom of working. The following trials were 
therefore undertaken. 

Continuous system experiments .—For the purpose of 
those experiments a wooden rectangular aeration tank 
of 85 gallons capacity was employed, measuring 4 feet 
By one foot, tho depth varying from 21 inches at the inlet 
end to 12 inches at the outlet. The aeration was effected 
through a series of perforated pipes placed at intervals 
of 4 inches and fixed latitudinally at a depth of 12 inches 


* This Journal, No. 10, Vert. XXXIII., pp. 028 to 589. 


from the surfaoe. In order to ensure the complete ad¬ 
mixture of tho sludge and sewage, an additional perforated 
pipe was fixed at the inlet end along the centre of the base 
of the tank. 

Tho effluent from the aeration tank passed forward 
to a sedimentation tank of similar dimensions, and means 
were provided for the removal of sludge from this tank 
with a minimum amount of disturbance. 

The previous laboratory experiments worked on a “ fill 
and draw ” method, had shown that, in order to he certain 
of the complete nitrification of Manchester sewage, a 
period of from JO to 18 hours aeration in contact with a 
certain proportion of activated sludge was necessary. 
Further, the maintenance of the activity of the sludge 
was apparently dependent on this complete nitrification. 
The first experiments cm the continuous system were made 
with a rate of flow of sewage sufficient to fill the aeration 
tank in 24 hours, with the idea of ascertaining whether, 
under these conditions, a completely nitrified effluent 
could be maintained which would thus avoid the necessity 
for re-activation of the sludge removed from the sediment¬ 
ation tank. 

Examination of the effluents obtained by this manner 
of operation showed that such was not the case. Tho 
amount of ammonia present in the effluent increased as tho 
experiment proceeded and eventually rendered it necessary 
to submit the sludge to a further period of aeration prior 
to re-circulation through the aeration tank. 

As this furthor period of uoration of tho sludge apparently 
could not be avoided, it was decided to increase tho rate 
of flow of sewage so that a mean stay of six hours was 
obtained, a period which had previously been found suffi¬ 
cient to produce a satisfactory effluent when working on the 
“fill and draw” method. Working in this manner, it 
was of course necessary to make provision for the ro-aotiva- 
tion of the sludge employed. This was accomplished 
by introducing a separate aeration tank, in which the 
sludge received from the sedimentation tank was further 
aerated prior to passing forward to the aeration tank. 
Throughout the whole of this period the effluonts obtained 
were non-putrefactive ami contained varying amounts 
of nitrate, but the percentage purification effected did not 
compare with that Obtained with a similar jicriod of aera¬ 
tion when working on the “ fill and draw ” method. 
Moreover, there was a distinct increase in finely divided 
susjK'nded matter and the effluents were inqiorfectly 
clarified. 

Consideration of the |>ossible reasons for this diminished 
purification, especially in view of tho obvious mixing 
effect, due to the admission of air. led to a study of the 
minimum jieriod of stay in the tank of any portion of the 
incoming sewage. Such determinations made by replacing 
the sewage with a salt solution of known strength, showed 
that with a mean rate of flow of six hours, 3% of the 
incoming sewage would pass through the tank in less than 
twenty minutes, and 25% in under two hours. The 
decreased purification was thus largely accounted for, inas¬ 
much as the sewage which passed through the tank with 
less than two hours aeration would retain in all probability, 
a proportion of its colloid matter. 

Jt was thus apparent that satisfactory progress with 
this method of working was dependent on the design of 
a tank which without unreasonably increasing the mean 
rate of flow would allow a certain minimum period of 
aeration considerably beyond that given by the tank 
employed. 

In the meantime, further experiments, to bo described 
later, working on tho “ fill and draw ” method had 
given such considerably improved effluents that the 
possible advantages of a continuous method of working 
were definitely minimised, especially in view of the fact, 
that in these latter experiments tho manipulation of the 
activated sludge is obviatod. Attention was therefore 
concentrated on further exrieriments working on the 
“ fill and draw ” method. The authors do not oonsider 
tho results of the above continuons experiments con¬ 
clusive, and they hope at a later date to return to this 
question. 

Outdoor experiments on the ll fiU and draw ” method .— 
In all the previous work the aeration of the sewage was 
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effected through plain tubes. During the progress of this 
investigation the authors had the advantage, of noting 
the efficient distribution of air effected by means of 
porous tilos which were being used experimentarlly bv 
Dr. Fowler and Mr. Mumford in oonnoction with further 
work on the clarification of sewage by means of a specific 
organism. A similar method of air distribution was there- 
fore employed in the following experiments. 

For theso experiments wooden oasks of 50 gallons 
capacity were employed. The aeration was effected by 
diffusing the air through a porous tile placed on the 
bottom of the cask. In general the volume of activated 
sludge was equal to one-fifth of the capacity of the cask, and 
consequently when in operation the casks were filled 
with 10 gallons of sludge and 40 gallons of crude sowage. 
Preliminary trials showed that an average |ieriod of six 
hours aeration was sufficient to produce effluents of remark¬ 
able purity, as will be seen from the following table of 
analytical results, nitrification in the majority of coses 
being entirely completed. 

Tsbl* I. 

Oxidation of Manchester sewage. 


Results in parts per 100,000. 



Raw 

sewage. 

Effluent after 

6 hours’ 
aeration. 

Purifi¬ 

cation. 

4 hours' oxygen absorption 
Free ami saline ammonia .. 

10 00 ; 

M0 

00% 

3-66 

0-43 


Albuminoid ammonia .... 

112 , 

0085 

02% 

Nitrite 1 In terms 


010 


Nitrate f of NH,. 


1-70 


Absorption of dissolved 
oxygen 6 days «t 65° Fall. 
Royal ('ommission test .. 

_ 

100 

- 


Note.—Proportion of activated Kludge to Hew age 1 : 4. Tem¬ 
perature varied from 15° to 22° 


Comparison of these results with those obtained when 
plain pipe aeration was employed, showed at once the 
beneficial effect of diffused air. 

The following experiments relating to the rate of 
oxygenation of sewage by the use of (a) plain tubes, (6) 
porous tiles, offer a reasonable explanation of the improve¬ 
ment. 


period, (6) 1J hours settlement, (c) 1 hour discharge of 
effluent, and thus each oaak received 3 fillings of crude 
sewage per day, and dealt with a total volume of 240 
gallons per day. 

As the experiment proceeded it was noted that nitrifica¬ 
tion of the weaker morning sewage was completed before 
the end of the six hour aeration period and subsequently 
the cycle was modified so that tne morning sausage was 
aerated for a period of 4 hours only. 

In Table III, are given the average results obtained 
over a considerable period. 

Table III. 

Oxidation of MtineJte.sler sewage. 


Results in parts per 100,000. 



1 

Raw 

sewage. 

Effluent after 

6 hours, 
aeration. 

Purifi¬ 

cation. 

4 hours oxygen absorption 

10-22 

0-86 

02% 

1 ree and saline ammonia .. 

3-56 

0-32 


Albuminoid ammonia .... 

1*03 

0-08 


Nitrite 1 Interms of NH, 


0-06 

Nitrate | 

Absorption of dissolved 
oxygen 5 days at 65° Fah. 


1-87 

— 

(Royal Commission test) 

— 

0-80 

— 


Note.—Proportion of activated sludge to sewage 1 :4. Tem¬ 
perature varied from 10° to 22° V. 


Table IV. 

Oxidation of Manchester Sewage. 


Results in parts per 

100,000. 



Raw 
hc wage. 

Effluent after 

4 hours* 
aeration. 

Purifl- 

cation. 

4 hours oxygen absorption 

10-23 

103 

00% 

Free and saline ammonia .. 

3-16 

0-21 

Albuminoid ammonia .... 

0-09 

010 

00% 

Nitrite ( Intcrms of NH, 

— 

007 


Nitrate ) ' 

— 

100 

— 


Note.—Proportion of activated sludge to sewage varied from 
1 : 4 to I : 0. Temperature 15°—20° 


Table II. 

Rale, of oxygenation of raw sewage. 


Results in partH per 100,000. 


Time. 

Excess of air used. Strong 
sewage. 

Aeration effected by :— 

I Average amount of air used. 
Dilute sewage. 

Minimum amount of air used 
Dilute sewage. 

Aeration effected by :— 

Aeration effected by:— 

Plain tube. 

Diffuser. 

Plain tube. 

Diffuser. 

Plain tube. 

Diffuser. 



Dissolved oxy 

gen content. 



At commencement . 

■06 

•06 

•24 

■24 

■23 

23 

After 5 minutes aeration . 

•23 

•63 

— 

— 

•21 

•29 


■42 

•63 

.— 

— 

•26 

•46 


•49 

■02 

•42 

•73 

•23 

•50 

" 30 ’! !, . 

•56 

•06 

■49 

•74 

•22 

•50 


•56 

'64 

•56 

•76 

•22 

•66 

" so . 


— 

•57 

• -77 

•09 

•56 

n oo ,, ,, . 

■5T 

•63 

•63 

■70 


— 


In the light of our earlier investigations, it appeared 
likely from the high degree of nitrification obtained in theso 
preliminary experiments, that the activity of the sludge 
would be maintained without intermediate aeration of 
the sledge alone. The two oasks were therefore operated 
aooording to the following oyole:—(a) 6 hours aeration 


In view of these excellent results the period of aeration 
was further reduced to 4 hours, the casks consequently 
received 4 fillings per dav and dealt with a total of 920 
gallons of crude sewage daily. 

The results obtained when working in this manner 
I are recorded in Table IT. 
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The percentage purification was only slightly nffooted 
by the reduction of the aeration period from six to four 
hours. 


The effluents obtained throughout this sories of ex¬ 
periments wore extremely well clarified and in general 
wore superior to those yielded by tho best type of bacterial 
filters. 

The outstanding feature of these results is the fact that 
by employing diffused air the necessity for intermediate 
aeration and consequent manipulation of sludge was 
entirely removed and at the same time much bettor 
effluents were obtained than those yielded by plain pipe 
aeration when working with a similar aeration period. 

The effluents obtained in the earlier laboratory experi¬ 
ments, when working with a six hours plain pipe aeration 
period, wero liable to absorb an undue proportion of dis¬ 
solved oxygon, as compared with that absorbed from acid 
permanganate of potash. It is therefore highly satisfactory 
to note that in tho Reries of outdoor experiments under 
olwervation, tho dissolved oxygen absorption of the 
effluents was romarkablv low. This low dissolved oxygen 
absorption being coincident with a very low free ammonia 
content, appears to support the theory previously 
advanced, that the stage to which nitrification has t>ro- 
oceded is not without influence on the amount of dissolved 
oxygen absorbed. 

General remarks. The earlier experiments showed that 
the question of temporature influenced the oxidation pro- 
oess. The above results were obtained during the summer 
with entirely favourable temperatures. It is scarcely 
to be expected that such a high rato of nitrification would 
be maintained throughout tho winter months without 
the necessity arising of increasing the temperature of 
the sewage a few degrees, by the use of warm air or by 
other means. 

• During the earlier experiments it was occasionally 
necessary to inorease slightly tho alkalinity of the sowago 
dealt with, in order that nitrification should proceed 
without hindrance. Throughout the prosent out-door 
experiments, when working with 20 to 25% by volume of 
activated sludge no difficulty has arisen in this respect. 
Tho alkalinity or basicity of the sewage and sludge has 
always been sufficient to allow complete nitrification. 

Tho opinion expressed on a previous occasion in regard 
to tho possible retarding effect of abnormal quantities of 
bactcrially inhibitory trade effluents, such oh may be 
prosent, from time to time, in Manchester sewage, has been 
confirmed by wider experience in regard to the working of 
this oxidation process. As an example of this action, it 
may bo mentioned that on September 6th a Bamplo of 
sowago was dealt with, the 4 hours oxygon absorption of 
which was as hij|ii as .*184 parts per 100,000, as compared 
with tho usual avorago of from 8 to 13 parts per 100,000. 
This high oxygen absorption figure was caused by an 
undue proportion of tar compounds. 

The effect of four hours aeration of this sewage in contact 
with the usual proportion of activated sludge was to 
produce an effluent whose oxygen absorption was 3*1 
parts per 100,000, showing a purification of 92% on the 
original sewage. As might Ik* expected, however, this 
abnormal samplo of sowago exerted subsequently a 
deleterious effect on the activity of the sludge, more par¬ 
ticularly in rogard to the nitrification change. By in¬ 
creasing the aeration period to six hours over a period 
of a week, the sludge practically regainod its original 
activity. |n another instaneo more difficulty was ex¬ 
perienced in re-ftRtablishing active nitrification. 

Experience with this method of sewage purification has 
clearly indicated the necessity for adequate scientific 
control in order that the oxidation process may be main¬ 
tained at its highest efficiency. The complete success 
of the process is dependent upon the maintenance of the 
activity of tho nitrifying organisms, which, unless 
thoroughly established, are very susceptible to adverse 
oonditions. „ 

The difficulties previously mentioned concerning the 
maintenance of tho activity of the sludge should not 
arise when dealing with domestic sewage, but whore 
Manchester sewage or a strong trade sewage of similar 


character is oonoerned, it is obvious that careful attention 
will have to be paid to the varying nature of the sewage 
treated, with special reference to the presenoo of abnormal 
quantities of inhibitory trade effluents. 

On the average, the amount of air used in the cask 
experiments described previously, has not exceeded 
15 cubic feet of free air per square foot of tank area per 
hour. Special attention is being devoted to the question 
of the miriimum air supply essential to the proper working 
of the oxidation process. 

The important question of accelerating tho rate of 
initial aocumularion of activated sludge is also being 
closely investigated. Slurry obtained from peroolating 
filters has beon found useful in this respeot. Experiments 
are also in progress to determine the most economical 
proportion of sludge to be employed. 

The outdoor exporimonts described in this communica¬ 
tion, aro at present being translated on to the working 
scale by the use of a tank of 20,000 gallons oapaoity. 
on the basis of the cask experiments, it should oventually 
be possible to deal with 60,000 gallons of sewage per day 
in this tank, tho area of which is 400 square feet. 

For the present the authors do not propose to refer to 
tho question of cost other than to say that the results 
which have been described shew such a marked advance 
on those hitherto obtained, as to add great force to tho 
remarks made in the previous paper, in regard to the 
practical application of this method of Bewago purification. 

In conclusion, the authors have again to express their 
sincere thanks to I)r. Fowlor for his continued interest 
in this research, and they wish to place on record their 
appreciation of his invaluable enthusiasm in regard to 
tne progress of the experimental work. 

The authors’ thanks aro also duo to tho Worshipful 
Company of Grocers for facilitating the progress of this 
research, by the election of one of them to a Research 
Scholarship. 

They aro indebted to the Rivers Committee of the 
Manchester Corporation, for permission to publish these 
further results of their investigations, which have boon 
carried out at tho Corporation Sewago Works, Davyhulme. 


THE PURIFICATION OF SALFORI) SEWAGE ALONG 
THE LINES OF THE MANCHESTER 
EXPERIMENTS. 

BY S. E. MULLING, F.I.C. 

Prior to the reading of the paper on tho oxidation of 
sowage without the aid of filters by Ardcm and Lockett 
(see this J., 1914, 33, 523), I had, through tho courtesy of 
Dr. Fowler, seen eortain work carried out at Davyhulme 
upon raw sewage with activated sewage-sludge, under 
laboratory conditions. 

At that time, these gontlemon, having already built 
up a reserve of the activated sludge to establish finally 
the principles of its action upon Bowagc under aerobic 
conditions—dotails of which were ombodied in their 
paper and have beon subsequently elaborated—were 
considering ways and means of translating the experiments 
on to a much larger scale. 

As an official closely concemod with tho problem of 
sewago disposal in the neighbouring Borough of Salford, 
it appeared to me very desirable to make some out-of-doors 
investigation along similar lines, particularly since we 
were fortunately situated in regard to the requisite air 
supply for extensive experiments. 

Whatever measure or success has been met with in so 
far as clarification and purification are conoemed, it must 
be made very clear at tho outset that the all-important 
question of cost has not yet been shown. The results 
which have so far been obtained are such as to warrant 
an extension of the work, and we look forward with 
confidence to tho time when this method shall reveal 
itself as altogether rational for the treatment of sewage. 

A few words are necessary here in explanation of tho 
plant which the Rivers Committee of the Salford 
Corporation placed at the disposal of Mr. W. H. Duckworth, 
the Manager of the works, and myself for the work. 

The method of treatment at Salford is chemical pre¬ 
cipitation of the screened sewage (lime and iron salts)' 
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Mowed by filtrotion. Interposed 
between the preoipitation-tanks and peroolatinn Alters 
" * ~- oa “ ed “roughing” Alters, which wore 

introduced by tho late Mr. Joseph Corbott, Borough 
Engineer, some seven years ago. These rougher® (six in 
number) form two of the original twelve precipitation- 
tanks, and oovor an area of about 2000 square yards. 
They contain 2 ft. 6 in. of One gravel, and thoir function 
is to intercept Bolids in tho tank offluent, and so minimise 
the tendenoy to choko tho percolating filters. During 
normal working, mechanical cleansing of tho gravel- 
media by moans of air, covers a period offlibout 18 out of 
the 24 hours. Below tho media tho air pipes are arranged 
crosswise; the air-outlets or jets are j in. diameter, 
and placed 8 ins. apart on the top and sides of tho pipe j 
to each Alter there are about 16,000 jets. A roughing 
Alter is sub-divided into 3 sections, separated bv dwarf 
walls 4 ft. 6 ins. high—a full section to within an' inch or 
two of tho wall-coping holding roughly 25,000 gallons. 


Half of one of the above sections of a roughing filter, 
with a capacity of 12,000 gallons was exposed, and the 
noor so prepared as to obviato any appreciable settling 
periods 6 SUd8 ° durin>? oithor tlle blowing or the quiosoent 

• • *bo first charge of crude sewage was 

introduced and air forcod through at a pressure of about 
“ l - The procedure at Arat decided ujxm, was to 
continue aeration until such time as a diminution in 
reducing power, along with sensible nitriAostion, were 
observed, followed by settling for a sufficient period and 
careful decantation. At a later date, matters were 
accelerated by tho addition <if copperas at the rate of 
, grains ]>er gallon (i.e., on four oocasions only); and 
also of washings from slurry (free from coarse detrital 
mattor) which hail been removed from tho filtered effluent 
carrier. 

t b/ 10 anfd - v * a:fd results are embodied in the following 


Table 1 (a). 

Experiment commenced, June 161 h, 1914. No chemicala added. Analytic 

Temperature averaged 20-5° G. 


of effluent on shaken sample. 


Chlorine In chlorides . 

Nitrates l w 

Nitrites ) N . 

TVee and salino NIJ, (as NH.) 
Albuminoid ammonia (as NH.) 
“OxyRen absorbed, in 4 hours .. 
Alkalinity (as CaCoS) . 


All results expressed in part* per 100,000. 


Raw 



Aeratioi 

i for 

I 




| 1 day. 

2 days. 

3 days. 

4 days. 

| 5 days. 

6 days. 

25-7 

23-6 

230 

23-6 

Sterilised with HgCI. 1 

231 

009 

0-21 

0-21 

019 

017 

0 18 

0*17 

2-28 

1-43 

1-30 

1*43 

1*71 

1-85 



o:»i 

0 50 

0-30 

0*31 

0-31 



4-06 

3 4 

314 

2*43 

2-8 


33-5 

270 

26-7 

26-3 


26-7 

26-8 


Table 1 (b). 

Experiment commenced, June. 23rd, 1914. No chemicals added. Temperature averaged, 20-2° 0. 


Chlorine In chlorides . 

Nitrates 1 v 

Nitrites f* 8 N . 

l^ee and saline NIT, (os NH,) 
Albuminoid ammonia (as Nil,) 
■Oxygen absorbed, in 4 hours .., 
Alkalinity (as CaCo,) . 


Raw 

sewage. 


240 
016 
1*86 
0 46 
5-57 
250 


1 day. 

2 days. 

3 days. 

I 

23*6 

23-6 

23-6 

019 

0*17 

017 

1-28 

1*14 

1*28 

0-34 

0-20 

0-20 

2 51 

1-01 

1*70 

— 

22-1 

21-4 

— 

. ... 



Aeration for 


010 

1-43 

0-26 

1-37 

221 


5 days. 

6 days. 

th HgCI, 

23-6 

I 0*14 

014 

1 1-57 

1-48 

0-34 

0*24 

1-61 

1-56 

21-0 

220 


Table 1 (c). 


This experiment proceeded for a further 4 days during which very slight in and out changes were observed. 

Copperas added. Temperature, 20-5° C. 


All results expressed in parts per 100,000. 



Raw 

sewage. 



Aeration for:— 




1 day. 

2 days. 

3 days. 

4 days. 

5 days. 

6 days. 

■Chlorine in chlorides . 

Nitrates 1 „ 

Nitrites }*• N . 

Tree and saline NH. (ns NH.). 

Albuminoid ammonia (as NH,). 

‘Oxygen absorbed in 4 hours . 

Alkalinity (as CaC03) . 

250 

015 

2-28 

0-5 L 
7-43 
21*4 

250 

018 

1*71 

0-43 

317 

250 

25-0 
| 014 

103 

0 31 
1*74 

22-1 

24-7 

018 

1- 71 
0-26 
1-00 

2- 30 

HgCI 2 
0-14 
1*57 

0 23 

22-6 

HgCI 2 
012 

1*86 
0-26 , 
1-61 
22*6 

250 

0*16 
. 1*57 

0*28 

2*21 

22-8 


Laboratory experiments upon Salford sewage, involving 
the gradual building up of sludge of such a degree of 
activity as to bring about, in from two to three hours, 
upwards of 86% purification, together with a clarified 
»nd stable effluent, are not quoted here. Whilst fully 
substantiating parallel records at Davyhulme they are 
of sooondary importance when compared with the 
subsequent trials on the largor scale at Salford. 


Tho results fluctuate from day to day sometimes 
unaccountably, but it would appear that the maximum 
effect—if any virtue can be attached to it—is brought 
about in approximately 48 hours. Whilst a very material 
reduction in oxidisable matters and also some clarification 
is seen, it would appear that the cause is more physical 
than biochemical. r 

Am shown in Table 1 (d), the period of blowing wm now 
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Table 1 (d). 

Remarks. Copperas was added to each charge of sewage. Temperature averaged 19*6° C. 
All result* expressed in parts per 100,000. 



Raw 

sewage. 

Aeration: 

Raw 

sewage. 

Aeration: 

Raw 

sewage. 

Aeration: 

1 day. | 

2 days. 

1 day. 

2 days. 

1 day. 

2 days. 

Chlorine in chlorides . 

250 

250 i 

24-7 

180 

171 

17-4 

29-0 

29-3 

29-0 

Nitrates v 

Nitrites J* 8 n . 

009 

0 09' 

007 

005 

018 * 

012 

000 

013 

012 

Free and saline NH, (as NH,) 

2-36 

1*30 

114 

207 

1-57 

1*98 

2-67 

2-21 : 

2-28 

Albuminoid ammonia (as NH,) 

0-51 

0-24 

0-20 

0-57 

0-34 

0*81 

040 

0*84 

0-37 

Oxygen absorbed in 4 hours 

0-41 

1-80 

1*40 

8-00 

3-20 

2-71 

014 

2-80 

1*64 

Alkalinity as CaCO, . 

250 

230 

24-3 

240 

! 200 

250 

24 3 

23-3 

240 


cut down, and the result* are perhaps typical of what 
one might expeot, in spite of any precipitation induced 
by the copperas added, since the amount of sludge at this 
stage is exceedingly small and its activity problematical. 

Our next move was to accelerate the accumulation of 
sludge and to oxidise it as thoroughly as possible. Accord¬ 
ingly, on July 20th and 21st, the slurry washings from 
the filtered-emuent carrier above roforred ,to, were added 
to the already-existing sludge, and blown, without a 
charge of sewage. The depths of washings, etc., was 
14 ins. The blowing continued with little cessation until 
August 13th, by which time the physical character of the 
sludge had undergone certain changos, but most marked 
in regard to its flocculent condition. 

On August 14th, fillings with crude sewage wore recom¬ 
menced and included in Table 2 arc two series of interesting 
analyses :— 


With tho subsequent filling on August 2lst, a not 
altogether unexpected difficulty was experienced. 
Occasionally Salford sewage is liable to contain highly* 
oxidisable effluents of an objectionable type—coal-tar 
oils, phenoloid bodies, and so forth. 

It was almost too much to expect the sludge, which 
was showing signs of markod activity, would survive- 
intimate contact with sewage of tho type shown in 
Table 2 (b), but, although oxidation was quite incomplete 
in one day, the fact that nitrification was proceeding, 
in a very few hours, was highly satisfactory, Somo 
inhibitory effect, particularly upon the nitrifying organisms 
present, was suggested by the result of the next few days, 
which were not so good. 

From the 28th August to 6th September, a period is 
covered in which the blowing varied accordingly to 
circumstances: in one case it continued for 65 hours. 


Table 2 (a) and (b). 
Temperature averaged 19° C. 
(A) 


Chlorine in chlorides . 

Nitrates w 

Nitrite. }** N . 

Free and saline NH, (as NH.) 
Albuminoid ammonia (as NH,) 
Oxygen absorbed in 4 hours .. 
Alkalinity as CaCO,. 


(B) 





Aeration for: 


! Raw. 


Raw 

sewage. 








1 day. 

3 days, j 

4 days. | 

5 days. 

sewage. J 


21-4 

21 4 

210 

214 

22-0 

23*3 


Nil 

M2 

2-34 

207 

2-80 

Nil 


2-57 

1 28 

0-30 

000 

005 

2-30 


0-03 

0-23 

020 i 

0-20 j 

0-18 

0-57 


7-83 

1*60 

,0 | 

2-19 | 

1-90 

86*3 

271 


Aeration for: 


23 ft 
0 70 
1-3B 
0-28 
15-7 
230 


23-6 
1 03 
1 07 
0-28 
0-70 
21 4 


Table 3. 


Averages of 35 fillings. 




Aeration for: 


Raw 

sewage. 

1 hr. 

2hrs. 

3 hrs. 

12 hrs. 

Chlorine In chlorides .... 

181 

191 

19-3 

19-8 

191 

Nitrates w 

Nitrites . 

0098 

0-00 

10 

1-20 

1*85 

Free and saline NH, (as 





Nil 

NH,) . 

Albuminoid ammonia (as 

2-50 

0-81 

0-33 

013 


NH,) . 

0-49 

0-21 

010 

013 

(HI 

Oxygen absorbed in 4 hours 
Alkalinity as CaCO, .... 

7 71 

1-83 

1-53 

1*50 

103 

17-8 

15-7 

13-7 

10*6 

8-3 


Table 2 (a). —In 24 hours there is 50% reduction in 
“ free and saline ” ammonia, 80% purification based uron 
the 4 hours oxygen-absorntion test, and active nitrifica¬ 
tion is in evidence. At tne end of tho third day, there 
was very good clarification and tho ureal ammonia is 
now roduoed 88%, accompanying increased “ nitrites and 
nitrates.” By the fifth day, nitrification was practically 
complete, and the experiment was not earned further. 
The effluent gavo a satisfactory result upon inoubation 
at 36° C. for five days. 


but a full day was allowed os the minimum. Intermediate- 
samples, however, were taken to trace the reactions 
proceeding, and without multiplying figures it may 
briefly be stated that the most drastic chango had taken 
place by the end of the sixth hour. Reduction in “ Free 
and Baline ” ammonia and “ Albuminoid ” ammonia 
in no case was less than 50%, and nitrification was well 
established. As regards clarification, comparison of tho 
filtered sample with filtered tank effluent was consistently 
to tho advantage of the former. 

In the next stage (September 8th to October 16th, 
exclusive) the effluent is sampled at more frequent periods, 
i.e., after 1, 2, 3 and 12 hours. The average for 35 fillings, 
is given in Table 3. 

The purification is shown to be progressive as tho sludge 
is gradually accumulating. When on the 16th Ootober 
we wore working with perhaps 20% by volume of the 
sludge, in two hours there was a purification of 91% 
based on the oxygen-absorption figure, and the “free 
and saline ” ammonia had been reduced from 2*64 parts 
to 0*028 part per 100,000, with “ nitrous and nitric 
nitrogen,” 1*17 parts per 100,000. Beyond the third 
hour aeration gradually removes all the ureal ammonia, 
but olarifioation is not so good at the end of the twelfth 
hour than was noted at intermediate stages. As there 
is obviously no farther supply of ammonia to b* 
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converted, increase in nitrification, as shown, probably 
proceeds at the expense of the activated material, and, 
as suggested by Messrs. Ardern and Lockett, this might 
aooount for the increased turbidity observed duo to 
fermentation of nitrogenous matter in the sludge. 

Materially reducing the full period of blowing to three 
hours, we now arrive at iho latest stage of these trials, 
and the results both as to clarification and purification 
are so remarkable that I venture to givo another tablo 
(Table 4), showing analyses up to the 30th ult. Having 
regard to the exigencies of tne oooasion we worked on 
October 18th at the rate of from 3 to 4 charges per diem, 
and are still proceeding along these lines. On the 23rd 
ult. we had more than sufficient activated sludge for our 
purpose, so that an additional section of approximately 
22,000 gallons capacity was inoculated with about one 
quarter of tho volume of the woll-sottlod activated sludge 
from the first section. This extension of the work is giving 
very promising results. The characteristic physical 

P roperty of the activated sludge has been referred to. 
fcs average composition is shown in Table 6, and for 
comparison an analysis of ordinary “ tank” sludge, as sent 
to see, is included. 

There are many interesting points brought about by this 
investigation, but the main fact is established that it is 
possible to clarify and purify crude sewage in bulk in 
3 hours, under the above-demonstrated conditions : in 
effect to produce an effluent that wiil more than satisfy 
any local or international standard. 

)n conclusion I have to acknowledge the generous 
advice given by Dr. Fowler, to whom I have referred 
many doubtful points on the subject. To my assistant 
at the sewage works, Mr. Norman Lovett, I am also 
indebted for tho laborious oare he has exercised throughout 
tho period of these tests, and finally to Mr. Duckworth, 
the manager of the works, special thanks are duo for 
his valuable co-operation and the painstaking control of 
the working conditions involved. 


wool-scouring refuse, and partook of many of the char¬ 
acteristics of the Bradford sewage but was not quite so 
concentrated. Humus tank sludge was brought into 
condition by aeration, and the quantity gradually increased 
to 25% of tho barrel capaoity (35 galls.) by decanting off 
the ton water and adding more sludge. By this method 
nine days were required for tho experiment. Crude 
sewage was then added and aeration continued. In this 
way after 48 hours the free and the Baline ammonia were 
completely removed ; at the present time the same results 
were being obtained in something liko three to four houre, 
which indicated that the sludge had booome more 
thoroughly activated. Tho dry sludge contained organic 
matter 43-09%, mineral matter 50 01, nitrogen, free and 
oaline, *052 ; total nitrogen 4-59. phosphates 2-74, iron 9-07. 
The figure for mineral matters was accounted for by the 
fact that for some three woeks the crude sewage used waa 
taken direct from the outfall sewer without any settlement. 
Of course it was advisable to give the sewage as effective 
detritus tank treatment as possible, but still the reaulta 
were interesting. Money expended in the past on the 
construction of filters would not bo money wasted, as the 
experiment showed the percentage purification was most 
rapid in tho initial stages ; therefore it would most pro¬ 
bably lie found cheaper to use aeration methods as a pre¬ 
liminary prooess rather than an end in itself. In practice 
it would no found that further aeration of the sludge waa 
necessary to koop up its high potential energy. It would 
also he noticed that tho iron figure of 9-67 was high. 
The iron had possibly acted as a catalyst in bringing 
down tho colloidal matter, and if so it might be found 
advisable to add iron where it was not present in the orude 
sewage. 

At the present time Wakefield sewago was costing about 
17/- per million gallons for treatment with lime. Ho 
could not at present see why the application of air should 
cost more than about 10 /- per million gallons. 


Table 4. 


Parts per 100,000. 

Best result. 

Worst result. 

Average result. 

Raw 

settled. 

3 hours 
shaken. 

Haw 

Bottled. 

3 hourB 
shaken. 

Raw 

settled. 

3 hours 
shaken. 

Chlorino In chlorides . 

Nitrates l . 

Nitrites J 

Albuminoid ammonia (as NH,) . 

Alkalinity (as CaCO,) ... 

Dissolved oxygen in 5 dayB at 18 C. 

171 

007 

2-88 

0-fll 

790 

14-6 

17*7 

1*41 

Nil 

014 
0-54 

8-6 

024 

220 

012 

80 

0-60 

718 

17-8 

220 

Ml 

008 

013 

1-37 

10-7 

0-59 

10-3 

010 
2-86 
0-53 
• 711 
163 

10*3 

Ml 

001 

0-18 

0-76 

8-8 * 
0*40 


% Purification. 



77 


i 7 * 

_ 

7* 


93 


1 81 

. 



Tabl* 5. 

Analysis of sludge. 



*' Activated.” j 

“ Tank.” 

Water. 

948% 

88-0% 

Analysis on dry sample 

«•*% 

68*8% 

Volatile „ . 

54f> 

31*2 

Phosphoric acid (P«0»1 
Nitrogen . 

21 

875 

1-flO 

( XJnsapontflablo matter 

1*87 


l Fatty adds . 

*•93 



Discussion. 

Mr. J. P. Wakotobd (City Engineer of Wakefield) said 
he had tested the process with the sewage at Wakefield, 
whioh was composed of various trade effluents, notably 


Mr. Duckworth said that the quantity of sewage 
purified at the present time at the Salford works by the 
activated sludge method was about 80,000 gallons per day, 
with three fillings in 21 hours, on the fill-and-draw system, 
with three-quarters of an hour to fill, three hours blowing, 
two hours settlement, and ono hour to run off. A sample 
taken after blowing one hour was allowed to settle and was 
quite clear. Tho experiment appoared to be worthy ^ 
very full investigation on a largo scale. It waa intended 
in Salford to put a 12,000 gallon tank on a continuous flow. 
Ono difficulty had already shown itaoH, namely, the 
stopping up to some extent of the holes in the aeration 
pipes. 

Councillor Mathir said that tho experiment oonduoted 
at Sallord had been very encouraging. It wae hoped that 
in a very short time there would he such a number of 
filters in operation as would enable exper.menta to be 
conducted on a very large scale. 
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Mr. Welch approached the question from the point of 
view of the engineer, who was perhaps not so optimistic 
about it as the chemist. Tho effluents produced and the 
manner in which clarification was obtained within such a 
short time woro noteworthy. Tho groat difficulty in 
sewage treatment was that as a rule it was impossible to 
obtain sufficient clarification. Tank effluent frequently 
contained a large amount of solid matter, and engineers 
had been compelled to add one series of filters aftor 
another. That solid matter appeared to a very large 
extent to l»e absent from tho samplos of effluent that, Mr. 
Ardorn had previously exhibited. Another- remarkable 
point was that the sludge samples did not possess anything 
like tho greasy, fatty appearance that was customary. 
He was surprised, upon an inspection of Mr. Molling’s 
analysis of sewage sludge, to find that tho fatty acids were 
2-93 for activated sludge as against 5-0 for tank sludge, 
and the unBaponifiable matter 1*87 against 2-20. The 
sludgo seemed very granular. He would have thought 
that there would havo beon less fat than appeared to be 
shown on tho tables. From the original paper in April ho 
gathered that the air pressure was used partly to blow 
the activated granular sludge so that it came into close 
contact with the whole of the sludgo, and that it was this 
intimate contact botwoen sludgo and sewage that was 
responsible, to a certain extont at least, for.tno succoss of 
tho purification. If that were bo that might occur in the 
caso of perforated pipes; but in tho case of diffused air 
he woula havo thought the effect was somowhat modified. 
It might be possible to reduce that cost of tho process by 
aerating for one hour to get about 90% of purification, and 
get a further purification by prooipitation or filtration. 
Although tho aeration process necessitated a certain 
amount of working expenses, it could certainly be balanced 
by an onormous reduction in the first cost as Mr. Ardem 
suggested, and his experience was borne out by lutor 
^eakers, that tank accommodation for one quarter of the 
daliy flow would be sufficient to give a satisfactory effluent 
without further treatment. That suggestion appeared 
incredible. Ho suggested that it might be desirable to 
compare summer treatment and winter treatment by 
using tanks surrounded and coverod with non-conducting 
matorial. 

Dr. G. .T. Fowlek said tho achievement of Mr. Moiling in 
dealing with 80,000 gallons of sewage por day, with a 
purification of something liko 90%, was worthy of great 
praise. An arrangement had beon made by the Man¬ 
chester Corporation to deal with the sewage of the Stock- 
port, authority, or a population of 100,000 at the Davy- 
nulrao works. In tho ordinary way this would seem a 
rathor large undertaking, but if Mr. Ardorn’s results could 
bo substantiated on a largo scale, and tho experionco of 
Salford showed that they could, the whole of the sowago 
of Stockport could bo doalt with in a single tank at Davy- 
hulme, and with a considerably better result than was 
being obtained at the present time with full double¬ 
contact, and moreover with the production of a sludgo 
which contained three or four times as much nitrogen as 
ordinary sludge. Tho resulting sludge could be dried 
almost instantaneously and in appearance was almost 
like Band. It contained a large proportion of phosphates. 
Ho quoted a paragraph from a paper sent to the Inter¬ 
national Congress at Washington several years ago. 

“ The scientific solution of the sewage problem will not 
be attained until tho following results can be guaranteed 
for any given case :— 

“ (1) An offluent which will not deteriorate the stream 
into which it Aowb. 

“ (2) No nuisance in the course of sludge disposal. 

“ (3) No nuisance from smell or from flies in connection 
with filter beds. 

“ (4) An expenditure strictly proportionate to the 
sanitary and aesthetic results achieved.” 

Apparently all four conditions were now capablo of 
fulfilment. It was quito obvious that the expenditure 
could not be excessive in making provision for the blowing 
of a quarter of a cubic foot of air por minute per square 
foot of water surface for a period of three or four hours, 
because in the one process the whole thing was complete ; 
sludge treatment, purification and everything else, with 


the exoeption of oouree of simple manipulation. The 
process described in the papers was the only process 
existing which purified sewage thoroughly from beginning 
to end in one operation. To that extent it really con¬ 
stituted a revolution in sewage treatment. Heretofore 
chemists had always been acoustomed to think of tho 
necessity of first a tank, then a filtor, and then tho pro¬ 
duction of somo intractable material known as sludge. 
Tho new process put an ond to those conditions. He now 
felt that it was m the direction indicated by tho papers 
that tho final solution of the Bowago problem was to be 
sought. A debt of gratitude was due to the chemists who 
had undertaken resoarch work on the new lines, but of 
oourso the development of an idea could not bo credited to 
any one worker. The idea which started theso particular 
researches originated really at tho Lawrence experimental 
Btation at Boston, Massachusetts. He was interested in 
Mr. Wakeford’s statement concerning the probable 
catalytic effoot of iron, and probably “ M7 ” played some 
part in the process. A great amount of resoarch work 
still remainod to be dono on tho bacteriological and physico-. 
chemical side of tho question, but the furthor investigation 
was carried the easier the problem appeared to bo. 

Mr. J. H. Lester was struck by the extreme simplicity 
of the processes. There wen; many iron precipitation 
methods, metallic iron had been used in tho Electrical ” 
process, and iron largely accounted for the purification 
taking place in contact beds, but probably the best method 
I of distributing iron in colloid form was that now described, 
in which the iron was distributed throughout the sludge 
and was thoroughly mixed with tin; sowago. 

l)r. J. Grossmann said that the question of cost waR the 
principal factor. Again, if air was blown through a liquid 
there was bound to be a certain amount of spray. Would 
his tend to the qroation of a nuisance in the case of sewage, 
and was it possible for pathogenic gorms, which otherwise 
might bo latent or stagnant, l>cing blown about in the 
atmosphere ? The treatment of sewage not only involved 
purification but also highly tho important sludge problem. 

The present procoss was understood to be biological, 
though ho was not aware that that, had boon clearly demon¬ 
strated. Jt would bo interesting to learn definitely 
whether it was or w r as not a purely physical process, or to 
a great extent a physical process,* the result being simply 
due to tho much larger surfaco which was given to the 
sludge. For instance, if fifty parts of sand, kioselguhr, or 
other substance were mixed with one qiart of sludge and 
air blown through it, would the same result bo obtained ? 
Mr. Melling’s figures indicated that the sludge treated was 
abnormal, because tho nitrogen content was low and so 
was the grease (sum of unsaponiiiable matter and fatty 
matter). Tho mineral matter was reduced by blowing 
from 58-8 to 45-5%: tho only conclusion lie could draw 
was that there was an addition in bulk of 50% of sludge- 
as the result of the procoss by blowing. The figure of 7-2% 
for total fats in a sludge was extremely low. It appeared 
to him that altogether a much larger bulk of sludgo was 
formed, and ho would like to learn whethor exact observa¬ 
tions had been made on the point. Tho activated sludge 
contained 94*6% of water and the ordinary tank sludge 
88% ; this in addition to tho other inorease in bulk shown 
by the decrease of the mineral matter would increase the 
bulk of the sludgo produced by this method considerably 
more than throofold. And in dealing with tho sludge 
subsequently more than twice tho quantity of water would 
havo to be removed by some moans or othor. Mr. Ardem 
had stated that a great deal of the water oould bo eliminated 
by a process of fine sieving so far as laboratory experiments 
went, but it was doubtful whether such a system oould be 
applied on a large scale. Sludge containing 5% of fatty ' 
matter was unsuitable for agricultural purposes, so that 
it would have to bo dogroasod in order to obtain a market¬ 
able product, and throe times the bulk would havo to be 
dealt with. 

Mr. Ball said that if the figure for nitrogen could be 
maintained it might be possible to make a profit out of the 
sludge. 

Mr. W. Thomson inquired whethor tho sludge had been 
examined for bacterial life, and whether there was an 
increased quantity in the activated sludge. The greater 
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proportion of mineral mattor oontained in the ordinary as 
compared with the activated sludge might possibly bo 
explained by the mineral mattor falling to the bottom 
during aeration. Tho phosphoric acid in the aotivatcd 
was about twice tho quantity of that in tho ordinary 
sludge. Was it possible that that could havo any effect 
upon tho rapid development of bacterial life ? Assuming 
phosphoric acid had some considerable effect in propa¬ 
gating bacterial organisms, would finely divided bone 
charcoal, when mixed with tho sludge, increase tho purify¬ 
ing action on tho sewage ? In sewage mattor there was 
always a certain amount of protoxide of iron, the sewage 
matter having tho effeot of deoxidising the peroxide of 
iron. It was probable that the iron oxide present in the 
sludge might act as a catalytic agent in bringing about 
tho more rapid oxidation of the organic matter. 

Mr. Pettigrew asked whether tho sludge was not 
extremoly liable to putrescence. It appearod to him, from 
the sample he had seen, that after partial or wholly drying 
it was extremely liable to have a strong odour. In 
Glasgow, for tho ordinary treatment of their sewage in 
the East End, they ran "the sewage on to tho old sludge, 
and in half an hour obtained a much superior offluent 
than they did when they worked the process continuously. 
He was very pleasod to find that tho idea which was 
originally stated, that the air was only to be used for 
mixing the sewage, had been dropijod. lie believed the 
rationale of the process was that it did away with the 
filtering media ol a biological filtor, and the. ease with 
which the sludge or the humus matter coming from a 
sprinkler filter wob rendered fit for activated sludge 
appeared to demonstrate that that was practically the 
basis on which tho process operated. It was not necessary 
to have an oxygen saturated atmosphere in a filter; in 
fact, the result was rather dek;tcrious. A small quantity' 
of oxygen was necessary. Probably some of them had 
read l)r. Angus Smith’s works, and thoy would remember 
his statement that when he blow air through sewage 
there was never putrescence; the sewage offluent had to 
be prevented from turning all tho oxygon into carbonic 
acid. He was pleased to find it had boon shown by Mr. 
Ardern’s paper that the actual presence of free oxygon 
in the effluent was absolutely nocossary, and also that 
it was requisite to pay attention to the method of dis¬ 
tributing it. He thought the views of some of the gentle¬ 
men who had spoken would be modified if thoy saw the 
samples of effluent; when they saw how compact the 
sludge settled, how granular it was in fcpjx'-arance, and the 
clearness of tho liquid obtained on the top. There was 
another question to be considered, and that was the small 
amount of nitrogen obtained after having got rid of the 
free ammonia and the nitrogen in the effluent. If all tho 
nitrogens were added together there was very' much-less 
nitrogen contained in the effluent than there was in the 
original sewage. For instance, a biological filter might 
give a nitrogen content of about grains to the gallon or 
I -5 on tho average, whereas the effluents ho had seen had 
a nitrate content of about 0-2 to 0-5. He should imagino 
if activated sludge was allowed to stand nitrogen gas 
would be given off. 

Mr. Ardern, in reply, said thoy were naturally very 
pleasod to hear of tho success of the aeration experiments 
at Wakefield. He had rather anticipated that with 
sewage containing a high proportion of soapy matters, 
preliminary treatment with lime would havo been required. 
In the light of the experience gained at Manchester, he 
was rather of opinion that it would be more economical 
to carry tho oxidation process to complete oxidation in 
tanks alone, rather than to reduce tho aeration period and 
nitrify tho resultant effluent on filters working at a high 
rate. Working in the latter manner, there apfieared to be 
considerable difficulty in maintaining complete activity 
of tho sludge, as this was dopondent on tho stage to which 
nitrification procoodod. If, therefore, the question of 
intermediate aeration or reactivation of the sludge had to 
bo considered, the difference between the cost of complete 
purification in tanks alone, and that neoessary for clarifica¬ 
tion or partial purification, did not leave much margin for 
filtration charges. With regard to the Wakefield experi¬ 
ments it could not be assumed that the high percentage 


purification obtained with one hour’s aeration would be 
maintained, if the sludge was called upon to deal with 
successive quantities of sewage with a period of one hour's 
aeration oaoh. I n regard to the method of air distribution, 
a contrivance in tho nature of a box was employed, the top 
surface of which was composed of a specially prepared 
porous tile. Tho air was admitted undernoath and diffused 
through tho porous tile. It was highly important to 
obtain a complete admixture and intimate contract of the 
activated sludge with the sewage, otherwise not only was 
a proportion of the sludge romovod from tho sphere of 
action, but the deposit of sludge resulting from imperfect 
circulation, was liable to givp rise to secondary changes 
inimical to the oxidation process. Tho covering of the 
tanks as suggested by Mr. Welch might be useful, but the 
winter temperature of many sewages frequently fell below 
the optimum required for tno most efficient working of the 
process, a difficulty which could not bo ovoroomo by any 
methodj designed* purely from the point of view of the 
conservetion of the heat of tho original sowago. The 
question of cost had received serious consideration, and 
from this point of view the process was orainontly practi¬ 
cable. Tho actual cost would depend on dotails conoerned 
with the mechanical application of air, which remained to 
1» fully developed. There was muoh to learn in regard 
to tho mechanism of the reaction, whilst physical actions 
wore undoubtedly involved, tho purification process was 
essentially a vital one. Tho real activity of the sludge 
was considerably influenced by tho stage to which nitrifica¬ 
tion proceeded. An experiment with sterilo sludge 
quoted in the previous paper showed no purification effect. 
The possibility of nuisance or danger from tho moist 
atmosphere rising from tho jurfaco of the aeration tanks, 
could only be regarded ob infinitesimal when compared 
with the present-day methods of sowago purification. 
No reliable detorminationiiad yet boon made of tho volume 
of residual sludge resulting from the oxidation process., 
Sinco a sludge containing upwards of 4% nitrogen was 
looked upon rather as an asset than a liability this question 
had not been oonsidored of vital importance. Ho could 
not agree that the low fatty matters content of the dried 
sludge would inhibit its use as a fertiliser. A largo number 
of manures on the market oontained a greater quantity of 
grease. 

The sewage of many industrial towns contained appreci¬ 
able quantities of iron, and the question of its aotion os a 
catalyst or conveyor of oxygen was one of considerable 
interest. This question was at present being investigated. 
In principle there was no difference between the reactives 
invoved in tho aeration tank and in a percolating filter. 
In the aeration process tho action was intensified by a 
more intimate contact with the sewage of a greater pro¬ 
portion of sludge in a more thoroughly oxidised state. 
The loss of nitrogen reforred to by Mr. Pettigrew was more 
apparent than real because of the dilution effect of the 
volume of sludge employed, the free ammonia content of 
which would l»o practically nil. 

However, there was usually a loss of nitrogen, which 
apparently varied directly with the rate at which tho free 
ammonia was removed. Previous experiments had 
Bhown that quantitative nitrification could bo obtained 
when working witli a small proportion of sludge and a 
longer period of aeration, while as tho quantity of sludge 
employed was increased and the aeration |>eriod required 
for complete purification consequently reduced, certain 
nitrogen losses were observed. The reason for this was at 
present undetermined. 

Mr. Mei.lino said that he had dealt with sludge similar 
to that taken out to sea by tho 8.S. “ Salford ” throe or 
four times a wook ; tho mineral matter was, in fact, higher 
in proportion than in normal Salford sludge. In the 
Salford experiments the bulk of sludge was found to be a 
rapidly-increasing quantity. When a change was made 
to charges of throe hours’ full aeration there was built up 
such a volume of activated material that a wook later 
there was 33 to 35% by volumo present. It was not 
neoessary to carry the experiment beyond 25%. The 
excess over and above what was neoessary was omploy<-d 
to inoculate a tank twioe the size, and it was largely owing 
to the quick and highly satisfactory result* obtained in 
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the second tank that Mr. Duokworth had spoken with 
optimism as to the success of the treatment. In reply to 
Mr. Thomson, the samples of sludge wore taken indis¬ 
criminately from different parts of the tank and at different 
depths, and all mixed together, and a representative 
sample taken from tho bulk. It had not been possible to 
differentiate between what had boon termed tho “ sandy ” 
and the organic matter?. 

The problem of the conservation and utilisation of sludge 
containing such a high percentage of nitrogen would have 
to be seriously considered aR almost apart from sewage 
purification; in his opinion, there were, great future 
possibilities. 


Newcastle Section. 


Meeting full at Bailee Hall, on Wednesday, November 18, 

1914. 


PROF. H. LOUIS IN THE CHAIR. 


GERMANY AND CHEMICAL INDUSTRY. 

BY N. H. MARTIN. 

Although 1 have had more than fifty years’ experience 
of making chemicals, and of handling and examining a 
wide range of the chemicals which are made in this 
country and in Germany, tho problem of tho Chemical 
Industry of Germany is so complex and requires for its 
full understanding the consideration of so many factors 
* that I can only hope to indicate some of the ways in 
which she has gained such supremacy as she enjoys. If 
it were not so regrettable, because it misleads tho public 
and influences the legislature, it would simply be ridiculous 
to contemplate the astounding ignorance which prevails 
as to the part which England has played and the share 
which she Htill holds in the groat edifice of Chemical 
Manufactures. Her supposed decadence is set. down, even 
by members of our own Society, to want of enterprise, of 
scientific knowledge and of capital. In no other great 
industry for which England is famous is it so frequently 
stated that those who carry it on have allowed a coni- 
jMjtitor to gain innumerable advantages over them, by 
ignorance and indolence. If I can divert your minds 
from such loose talk and through you the minds of others, 
and concentrate attention on some of tho true causes 
which have in^so many ways handicapped English manu¬ 
facturers I shall feel that I have done Borne small service 
to my country of which I am proud and to those who 
conduct chemical manufactures, of whom neither I nor 
any Englishman, who knows or will take the trouble to 
ascertain the facts, need be ashamed. 

At the outset I must dissociate myself from the cry 
“ War on German trade ” which is so prominent a topic 
in our newspapers and in the mouths of public speakers. 
If as tho result of this unhappy war the industrial and 
productive capacities of the German nation are orippled 
it will be an irreparable 1obj» to the whole world. Whatever 
belongs to Germany as a oonsequcnco of her natural 
resources, of the genius and industry of her people, will 
I hope remain to her and go on increasing for generations 
after this war is over and its ravages have passed into 
history. I do want, however, to defend the products of 
the brains, tho industry, and the honesty of Englishmen 
from the unfair attacks which aro made upon thorn, and 
there iB no reason why Germany should not be taught 
—and if need be compelled—to be aB honest in manufac¬ 
turing and distributing her productions as we hope she 
will be forced to be in her political relations. 

For the present purpose I will roughly group my remarks 
under four beads, and then by way of illustration quote 
some facts and allude to some specific handioaps which 
are imposed upon us. The four heads are, labour, patents, 
registration of trade markB, and finance. 


In the matter of labour and its price the Germans have 
decidedly gained the better of us m the past forty years. 
We had tho most highly skilled and industrious workmen 
(I include brain as woU as hand workers) the world has 
ever seen, and in the building up of England's wealth and 
reputation they were free to put forth their best efforts, 
but from causes which I need not explain a considerable 
number are now content to perform their duties in the 
most perfunctory manner. I suppose wo all have in our 
minds the great aniline industry of which Germany has 
captured so largo a proportion of the output and which 
has been the basis and the initiative of a largo amount 
of research in respect to other departments of synthetic 
chemistry. While our makers were handicapped by many 
difficulties of which alcohol was a very important one at 
the time, the Germans were making largo sums of money 
which enabled them to increase their staffs of scientific 
chemists and, in order to keep them employed, they fillod 
up their time in making large sericB of chemicals only 
wanted in small quantities and considered not worth the 
attention of an English manufacturer. One great differ¬ 
ence between the English chemical manufacturer and the 
German has been that the former concerned himself 
mainly with heavy chemicals and those which wore 
required in large quantities whilo the German would 
make any and everything, however small the quantity, 
and he had an abundance of cheap Hoientific labour at his 
command. In another verv important department con¬ 
nected with the success of chemical industry, namely, 
the making of glass and porcelain ware, graduated instru- 
| ments and so forth, which wore formerly made to a large 
extent in this country, it was not a case of the Ge rmans 
capturing the trade but of our workmen driving it away 
by the despotic and arbitrary conditions which the work¬ 
men through their Unions imposed on themsolvoH, and 
now the art of making such things is almost lout to this 
country and it will not be revived unless wiser counsels 
prevail. 

Patents .—I am not competent to doal with the great 
question of ovlr Patent laws and tho various wavs in 
which they havo played into the hands of Germany or 
been twisted by Germans to thoir own advantage, but 
that this has been to them a source of very great wealth 
there is not the smallest doubt. 1 would recommend 
those who aro interested to read the remarks under the 
head of “ Reform of our Patent Laws ” in the Presidential 
address which Mr. Levinstein gave at the Annual Meeting 
at Liverpool in 1902. For a long term of years tho 
Germ juis were free to hold patents in this country and to 
send the product here for sale without employing a single 
labourer or contributing a fraction to tho government or 
expenses of this country. This was intended to bo 
remedied by tho Patents Act of 1907, and to some extent 
it has probably bee.i done, but oven here, if rumour may 
be trusted, the proverbial ooaoh and six is often driven 
through the Act and more or less of a pretence of manu¬ 
facturing is set up while the bulk comes in from Germany. 
According to a decision of Lord Justice Parker the onus 
proband i that the patent is not being “ adequately 
worked ” is placed on the complainant, who has no aeoess 
to the patentee’s books or means of proof as to the ratio 
of manufacture to actual sales. In this connection I 
I quote from a Patent Agent of wide experience who 
writes :—“ The English Courts are so studiously fair that 
I they are more disposed to lean towards a foreigner than 
i against him.” This Act, by the way, known as Lloyd 
j George’s Act is an example of protection pure and simple 
; given to us by a free trade government. 

Trade Marks. —In the use of trade marks the German 
has twisted the English law to suit his own purpose. 
Instead of using the registered trade mark as a brand to 
distinguish the goods of one manufacturer from similar 
goods made by another, they invariably used it as the 
name of the article itself, and having by various methods 
got this word adopted by the users they sccurod to them- 
solves the monopoly of the wholo manufacture of oertain 
definite pharmaceutical preparations, suoh as antipyrin. 
They were not content with doing this in tho ease of 
things which they discovered and introduced, but they 
also applied it to scientific preparations whioh were 
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discovered in this oountry, and thus diverted the trade in 
the article to themselves. As an instance of this I may 
mention an important derivative of morphino, diaoetyl 
morphine hydrochloride, which was discovered in Great 
Britain and described in English scientific literature and 
was afterwards made by a Gorman house who sold it 
under the registered name of Heroin. 

Finance.—-Alter giving our foreign competitors oppor¬ 
tunities denied to Englishmen of accumulating riches, it is 
adding insult to injury to taunt tho latter with tho lack 
of capital to embark upon chemical manufacture on an 
adequate scale. But things are not always what they 
seem and their very wealth and the facility with which 
they get support from the State and help from their 
banks may have tempted the Germans to speculate 
beyond tho region of prudence and evon have led to their 
financial undoing. There is no lack of capital in this 
country which will quite easily and naturally flow into 
the channels of chemical manufacture when it is encouraged 
to do so. The suggestion for tho creation of special 
banks to deal w ith this and, still more foolish, tho sugges¬ 
tion that tho State shall come to the aid of manufacturers 
with advances of capital, can only come from those who 
are conscious of their inherent incapacity to face this 
problem unaided. Men with brains and character and 
a reasonable initial capital can obtain privately from any 
English bank all the capital which the wise development 
of their enterprises may require. 

Since this note on State Aid was writton I soo that the 
Government through tho Board of Trade has decidod 
under certain circumstances to subscribe a portion of the 
capital and to guarantee tho interest on a considerable 
further proportion to enable the consumers of dyestuffs 
to form a company to manufacture dyes for their own 
use. Presumably there is nothing to prevent this new 
company from obtaining the monopoly of the manufac¬ 
ture as, if tho new company is established, “ tho Govern¬ 
ment would be prepared to take all necessary stops to 
secure the acquisition of any other concerns in the United 
Kingdom whose transfer to the new company might bo 
desirable.” On behalf of manufacturers I view this step 
on the part of the Government with some misgiving. 
There is absolutely no more reason for the Government 
either directly or indirectly to subsidise or assume control 
of tho dye manufacturing industry than of any othor 
chemical industry. There are largo and important 
aniline dye manufacturers in this country who will quickly 
cope with the necessities of the consumers, and as thoy 
have struggled for so long a period against tho unfair 
handicap which the Government has allowed, it is unjust 
now to create a government factory, which may easily 
become a monopoly, to deprive them of their legitimate 
reward. If ypu want to know tho part which England 
and Englishmen have taken in this great enterprise read 
the whole of tho address by Mr. Levinstein to which I 
have before alluded. 

At tho outset I alluded to the ignorance which prevails 
as to what England does do in the way of manufacturing 
chemioals of prime importance, and nowhere is this more 
apparent than in the region of medical substances. With 
regard to morphia I am informed that evon bo ablo a man 
as Sir William Tilden in the “ Times ” bewailed that this 
“ to a considerable extent ” came from Germany, whereas 
as a matter of fact practically the whole supply for Europe, 
including Germany, is manufactured in Great Britain. 
Quinine is, of course, made on tho Continent, but tho 
production in this country is far more than is required for 
the wholo of tho British Empire. Caffeine was first made 
by an Edinburgh firm and exhibited by thorn at the 
Vienna Exhibition of 1873 ; after that, when the demand 
increased, it was made in Germany until our Government 
allowed the waste tea which came into the London Books 
to^be denatured, after which and ever since caffeine lias 
been made to an enormous extent in this country. 

Many other alkaloids are produced in this country in 
large quantities, and one maker to whom I wrote replied:— 
“ On the general question of alkaloids we may assure you 
that in scarcely any instance have we ourselves been out¬ 
stripped by Germany in such products as we have ever 
seriously taken up.* On the oontrary before the war 


Germany was our best customer and wo venture to think 
this is a fairly good answer to a great deal of the loose 
talk at present indulged in by writers to tho newspapers 
on what is sometimes described as the dcoadenoe of 
British industries.” 

With regard to chloroform, I am assured that practically 
none came from Germany, and also, while ohloroform is 
made in Germany for their own consumption, that it is 
British chloroform which to a considerable extent is 
oxpnrtod to all parts of tho world. 

With regard to synthetic drugs which figure largely in 
the popular imagination 1 eannot do better than quote 
the following from the address on education and com¬ 
petition which 1 delivered bef&re this Section in 1899. 

“ Amongst synthetic remedies antipyrino was controlled 
by a German patent and was a great bucccpb, but its very 
success has proved a snare to German science. Hardly 
a month passcB but that some new substitution compound 
with a trivial name to indicate its alleged medicinal 
properties, and a scientific name intended to suggest 
profound rosoarch, is introduced to English medicine. 
Thoy come with laboratory and medical reports attested 
by men with University degrees, couched in language 
calculated to deceive the very elect, but the touchstone of 
practical trial reveals how scionce has been prostituted to 
commercial onds, and the substances, one after the 
other, pass into oblivion. Such experience serves to bring 
discredit upon chemical novelties introduced from Ger¬ 
many, and suggests the thought that when science ceases 
to pursue truth for its own sake, and beoomos the badly- 
paid slave of commerce, its deterioration is inevitable.” 

This is aR true to-day as when it was written, and 
although for a time wo are placed at a great inconvenience 
with reBpcct to the few remedies which are of value, I am 
assured by one of the oldest aniline manufacturers in 
thiB country that there are no difficulties in making those 
drugs by anyone who understands tho business, that thoy 
are making thorn and are increasing their output enoi* 
mously, and that probably other people will be making 
synthetic medicinal products. 

With regard to scores of other medioinal synthetic 
remodios (so called) tho sooner they are consigned to the 
oblivion from which Gorman enterprise brought them 
forth the better for science and for medicine. 

1 will give you one other instance of a handicap if you 
will pardon a personal experience. It was Brown-Sequard, 
a Frenchman, who first mado suggestions with regard to 
the medicinal value of certain internal secretions on whioh 
is based the whole fabric of modern scientific organo- 
thorapeutics and our own fellow-townsman, Prof. George 
Murray, who first put to practical use in medicino tne 
most important of them all, thyroid extraot, whioh my 
firm manufactured for his use. Although we were thus 
the Amt to manufacture animal extracts of the kind in 
this country, we were soon, in tho cose of one of these, 
outdistanced by the importation of the active principle 
adrenalin from Amorioa and thou from Germany. The 
manufacture of this particular active principle was 
impossible without being able to gauge the activity and 
purity of the product by experiments upon animals and 
we were compelled to seek, and we obtained, the lioenoe 
from the Government to do this, after which we were not 

S weeks before we were manufacturing a product 
in all respects was equal to what was being made 
and sent into this country from abroad. There exists 
this difference in regard to experimental research in relation 
to medioino, at home and abroad, that while in Germany 
and America no difficulty is placed in the path of scientific 
research or manufacture, we at home are hampered by 
numerous restrictions and it is only with difficulty and at 
great expense that we can obtain suitablo animals for our 
purpose. Hundreds of such derelict animals are annually 
destroyed in this town in what is called the lethal ohambor, 
without having been of the smallest service to any human 
being, whereas in our and similar laboratories during their 
passage to outhanasia the same animals might have 
performed great service to suffering humanity and helped 
to redeom our investigators and manufacturers from the 
stigma of being without scientific knowledge or technical 
skill. In this instance a little group of well-meaning 
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persons with badly balanced minds are able through the 
legislature to impose a definite handicap on such workers. 

One other matter which will of necessity ariso in con¬ 
nection with this subject is the question of fiscal safe¬ 
guards. We cannot estimate how big a factor this has 
been in Germany’s success—probably larger than all the 
others put together. Although on other grounds I have 
for thirty years been a tariff reformer, I should deprecate 
any panic or greedy legislation in the direction of pro¬ 
tection, but I should bo prepared to consider wise measures 
of defence so that any and evory industry in this country, 
including the chemical industry, should receive fair treat¬ 
ment and be placed on a basis of equality in'meeting its 
foreign competitors. England is the only country in the 
world which goes naked and unarmed into the world of 
production and expects to hold her own against unscru¬ 
pulous competitors, and I throw out the suggestion that it 
may be worthy of consideration whether the com}>ctition 
of Germany or any other country should not lx* held in 
check by forbidding the importation into, and selling any 
products in Great Britain, and as far as possible in her 
colonies and dependencies, at a loss price than they are 
sold in tho country where they are produced. 

In conclusion every member of our Society should be 
a missionary of truth to tho outside world and do his 
share to dispel the mists of error which have grown round 
this subject, instead of allowing the uninstmoted man in 
the Btreet through his political tendencies to handicap and 
defeat the aims of the intelligent and patriotic few who, 
amidst unparalleled difficulties, have kept alive the torch 
of chemical research and manufacture in this country. 

Discussion. 

Professor P. P. Bkdson said it had always appeared to 
him that Germany’s position in chemical industry was 
vary largely due to the educational facilities whereby 
scientific knowledge was diffused amongst the people, who 
V* consequence wore ready and willing to provide capital 
to carry on scientific chemical industries. In tho manu¬ 
facture of heavy chemicals, such as sulphuric acid by the 
contact process, and tho ammonia soda process, the funda¬ 
mental reactions were discovered in this country, but it was 
Germany who brought them to perfection as industrial 
processes. What was wanted in this country in connection 
with the chemical industries was the application of brains, 
and cduoated capital. It was of little use to have chemists 
doing good work capable of industrial application, unless 
they had educated capital to support it. Ono of the great 
advantages whioh Germany enjoyed in connection with 
the manufacture of aniline dyes and similar products was 
that she was able to employ scientific labour. Only a 
board of directors, fully oonversant with scientific raothods 
and knowledge, could have sanctioned the expenditure of 
the money (newly a million sterling) on investigations 
which the manufacture of artificial indigo necessitated. 

The last time he was in Germany he was much impressed 
in the works he visited by German thoroughness and the 
extensive scientific staff employed. In this country there 
was nothing like the same extensive scientific equipment. 
The nearest approach was Messrs. Brunner, Mond & Co., 
where they had a large and technically -equipped staff; 
this was doubtless due to the fact that the founders of the 
enterprise were men educated on those lines themselves, 
who understood and appreciated research; and until in 
this country this system was more widely extended, he 
did not think they could advance much in the manufacture 
of fine oheniicals. The services of tho chemist in works in 
this country were not appraised nor utilised as they ought 
to be. Not infrequently instances were met with of the 
baneful influence of engineers and engineering— 
chemical factories under the control of engineers who had 
no knowledge of chemistry, whereas the chemist himself 
oooupied quite a subordinate position. He was not given 
the opportunity of expressing his opinion on purely 
chemical matters, or if at all, then only through a medium 
imperfectly acquainted with chemistry. That was not as 
it should be. In a chemical manufactory of any kind the 
chemist should have a recognised and responsible position. 
Until the scienoo of chemistry received its due recognition 
in the works there could be little success attending its 
industrial application. 


Dr. J. T. Dunn would have liked to hear more of the 
views of industrial and commercial men, who were more 
directly in touch with facts than he. Still, a professional 
man did see something of what went on, and perhaps saw 
tendencies of which the industrialist was not consoious. 
He said that even if free alcohol had been available in this 
country, and had our manufacturers been able at that 
time to set up works at onco to make aniline dyes, it was 
doubtful whether they would have devoted any consider¬ 
able portion of their profits to the establishment of research 
laboratories. He could not see why things such as filter 
paper and laboratory glass should not have been made 
quite well in England, unless it were that the English 
manufacturer’s mind did not work in that way, and that 
with his tendency to let well alone, ho refused to have 
anything to do with a process which would not at once 
be profitable. He instanced tho by-product coke industry. 
Durham was the home of coke, and at the present time 
the old bee hive oven was largely superseded and by- 
rodtict coke ovens had risen in all directions; yet the 
omo of tho by-product coke oven was Germany, and he 
questioned very much whether at the present time we' 
should havo had any by-product coke ovens in England 
if there had not been by-product coke ovens in Germany. 
Our colliery owners and coke manufacturers seemed 
inclined just to go on making no doubt handsome profits 
from their minerals under the old conditions, but, on the 
qther hand the German tackled the problem scientifically, 
and it was only through his initiative that the system was 
introduced into this country, when tho Durham coke- 
maker found there was a danger of his being ousted from 
the markets by coke made in Germany from his own 
coal. We were also equally well able with Germany to 
build theso ovens, but up to tho present time a consider¬ 
able portion of these ovenB was built with purely German 
materials. This was one of the largest fire-brick districts 
in the country, then why were we not ready to produce 
proper fire-bricks for building theso ovens ? Largely, he 
thought, because fire-brick makers had certain clays 
which their fathers had used and they made fire-bricks 
from thon\ still in the same way. They did not consider 
the subject from the scientific point of view. If a fire¬ 
brick did not answer to certain purposes they replied 
that “ it was a pity,” whoreas the German tackled tho 
problem scientifically, and they were able to produce fire¬ 
bricks, by a judicious admixture of clays, which would 
fulfil certain definite conditions. That was done in 
Germany long before it was done in England, and ho 
doubted whether it was done in England even now amongst 
a large proportion of fire-brick manufacturers. He 
thought that attitude was largely responsible for such 
progress as Germany might have made in chemical 
manufacture to the detriment of England. Naturally, the 
man in the established position tended to be content ; 
but it behoved him to be alert, to realise what would be 
the attitude of his not yet established rival, and to take 
all practicable measures to preserve his supremacy. He 
sometimes wondered whether finance in Germany dealt 
with inventions and inventors quite in the same way as it 
did in England. Many inventions had simply been killed 
through the inventor getting into the hands of a syndicate 
who wished to use the invention merely as a means of 
making a large profit, and who had spoilod the invention 
by mj&ing it “Btink in the nostrils of the investing 
public.” Ho did not know whether that happened in 
Germany, but it happened in this country, and it was 
undesirable from the point of viow of pure industry. 

Mr. 8. Evans quoted a case where gear wheels had been 
manufactured at a cost of 20s. per cwt., but that 
manufacture had to bo discontinued beoause they were 
being supplied from Germany at 14s. per cwt., delivered into 
the works. Again, a company in London had formerly 
made a lot of tungsten, but had been driven from the 
market by German competition; he knew of three or 
four cases where the manufacture was now being carried 
on on an experimental scale, and it ought to attain to 
large proportions in time, for the English chemist could 
carry out the prooess just ss well as the Gorman chemist. 
In regard to the xino industry* Germany was supplying 
more than half of the spelter, and the Germans had 
actually contracted for twenty years ahead for the 
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production of all the uno ooncentratea from Auatralia, but 
*h* l Z?* the “ ropplie* were interrupted 

£ v ?E ted t0 th “ He oould not we any 

difficulty in the way of manufacturing spelter in this 
country to compete with the Gerroans Electrolytic zinc 
wag produoed in tho Umted States, France, Belgium, and 
Germany, but the only firm he knew in this country who 
manufactured it waj the firm of Brunner, Mood & Co. 
This nno was used solely for making cartridge cases. 
Probably overyono would admit the advisabilitv of some 
form of protection in order to foster the industries of this 
country. There was no doubt that a new industry, if it 
had to compote against some industry developed in 
Germany years and years ago, was on a weak footing Indeed, 
and it was not surprising that financiers would not 
capitalise them. 

With regard to chemical education in this country, his 
objection was that the chemist was treated purely and 
simply as a chemist, and had no idea of working costs- The 
only wav they could get over that was by having a com¬ 
mercial man sa manager. Tho modern chemist in works 
was looked upon as something a little less than the typist. 

Mr. A. Short said that Germany had used the experience 
of older nations like ourselves, and all honour was due to 
hei because she had como to the top. Perhaps wo had 
lagged a little behind, but he thought that in time, even 
if we could not educate our boards of directors, we had 
futnre boards coming on, and they would realise, when 
they had to start in a small position like Germany had 
dono, that it was only by studying tho wants of tho 
people for whom they manufactured that progress would 
bo mode. Our education of chemists was certainly far 
better than it used to be. Thcro were many firm** doing 
.v lot of research work and many firms who were giving the 
chemist a good deal to say in tho running of their works, 
and in time he thought that wo should come to the top 
again. 


. Mr. S. H. Collins said that agriculture stood in a 
different position to other industries, although it was 
becoming very much a chemical industry. Wo were not 
entirely deficient in souroes of potash. Agriculture did 
not grow on those big concentrations of capital which 
mado it practical for any other business concern to employ 
a largo amount of scientific research, and it had to leave 
that side of the question more to Government and private 
enterprise. 

Mr. E. F. Hoopkh said that in their misfortunes in trade 
they always seemed to think that it was the other party 
who was making the mistako. One thing that was neces¬ 
sary was to get more offoctive help and support from our 
Government and its departments. Tho trouble whioh 
many chemical manufacturers experienced in shipping and 
exporting their products was greater in thii than in many 
other European countries. Those in tho ohemical trade 
know the considerable difficulty they had in getting real 
assistance from the Customs or from the Home Office 
authorities in making shipments of products abroad ; ho 
understood that, especially in Germany, tho shipping and 
rail facilities and paokage facilities wore always at the 
command of any cnemioal works. There was no doubt 
also that we had suffered a good dool from artificially 
assisted imported products in recent years. Another 
branch of our Government servico whioh they had found 
unsatisfactory was our consular arrangements. A large 
number of our consular agents were Germans, and it was 
unlikely that they would give us every assistance for 
ex|K>rting our chemical produots to a great and growing 
country like South America in preference to those of tbeir 
own country. It was to be hojied that now our oonsular 
sorvice would be served by Englishmen in every country. 
In England they were said to be under a very great and 
grievous difficulty with regard to tho use of absolute 
aloohol in manufactures owing to tho disinclination of the 
Government to assist chemical firms to use alcohol to the 
same extent as was allowed abroad. It was to be hoped 
that the Chambers of Commerce woukfsooure an alteration 
in that direction, if the hindrance was a real one. 

With regard to trade in Germany, they had to reflect 
that there was a more united system of dealing and 
manufacturing in Germany than in England. A large I 
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proportion of the German by-product firms daxHng with 
tar were under one syndicate, and that undoubtedly 
enablffi them to get facilities from their Government 
which we were entirely at a loss to obtain. Thera wan 
a lack of cohesion among our chemical firms, and there 
was a great tendency to compete unduly ono with another, 
whereas some system of co-operation and control such as 
they had in Germany would be of value both in cheapening 
working costs and in regularizing output. One oould only 
hope that, out of evil good would come, and there was no 
doubt that ono of our trades might be immensely stimulated 
by the disastrous condition of tilings at the present time. 
He referred to the beet sugar industry. There was no 
nner climaio or Boil for the production of boot for sugar 
purpoBCB, and tho manufactufc of sugar in our own country 
would provide work for an enormous number of men on 
farms, «nd a considerable source of potash would be 
obtained from the residues of beet sugar wnen manufactured 
on a large scale in this country. There was no reason 
why toughened glass should not be made here as well as 
in any other country. Tho manufacture of tungsten had 
been mentioned; there were many alloyB which this 
country, which is pre-eminently tho home of the finest 
steel, ought to he able to produce. 

Professor H. Louis said that tho discussion had extended 
over a wide range of subjects, but thcro seemed a pretty 
dofinitc consensus of opinion that in many directions at 
any rate Germany had distinctly the better of us in 
scientific and technological manufactures. Tho blame had 
been distributed among our Government, onr manufac¬ 
turers, our financiers and our method of education $ 
rather less stress had been laid upon the question of 
natural advantages or disadvantages, and he was person¬ 
ally inclined to think that those of Germany had been 
somewhat overlooked; for example, here were the 
cnormouB natural deposits of potash salts on a scale 
which, as far as ho knew, were not to bo found anywhere 
else in the world. It might be possible to extract potash 
from such bodies as potash felspar, and if there was a 
dearth of potaBh it might stimulate work in that direction. 
Zino manufacture was a fair example of how natural 
advantages sometimes work out. Germany was a zino 
manufacturer long before zino was known through the 
production of calamine brass. England, however, waB the 
first to take up the manufacture of zinc as suoh by what 
was known as the old English process. Then came 
Belgium and Germany, and these had the advantage of 
large deposits not only of zino ore but above all of high- 
class fire-clays, and England lost its place in the uno 
industry through no fault of her manufacturers, but 
because she had not those particular high-class clays. 
But the balance has since been redressed now that it has 
been found an admirable retort oan be made from car¬ 
borundum. That, of course, brought in Another form of 
natural advantage, for thev required a cheap source of 
electrioity, and America haa now taken a prominent place 
in zinc manufoct ure. It was clear that in these discussions 
one must not forget the natural advantages of the countries 
concerned. 

With regard to the other parties who had to bear their 
share of the general blame, no thought that it was quite 
justifiable to say that our Government was in various 
ways responsibfe for it. Possibly that was inevitable in 
a system of party Government. To what extent trar 
manufacturers were to blame was very difficult to decide. 

It was certain that for a long time they did not appreciate 
the advantages of technical education. But they hod 
factories that worked steadily and paid well, and they 
therefore stuck to their old well-tried methods, and if any 
of them were manufacturers in the same position they 
would probably do the same thing. 

To what extent our methods of education might be to 
blame it was also very difficult to say. Germany com¬ 
menced by educating in the truest Bonse of the word. 8he 
worked %t science for tho sake of science itself. 

Before 1870 Germany was divided into small kingdoms 
the ruleni of each of which required to be surrounaed by 
the shrewdest and most capable men they could get, 
and this gave on immense impetus to notional education; 
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add to this the undoubted bent of the German mind to¬ 
wards science, and it is obvious why science was pursued 
for its own sake. It was only afterwards that the ufrman 
manufacturers began to discover that there was money in 
this same science, and now Germany had ceased to pursue 
science except for what she could make out of it, and he 
was inclined to think there were signs of a corresponding 
decadence in German science, not altogether to our 
disadvantage. Finally, came the very difficult question 
to what extent the financiers were to blame. In Germany 
they had a largo number of industrial banks, banks that 
were prepared to subsidise industries, oven young and 
growing industries, almost to any extent, and unquestion¬ 
ably that had been an enormous advantage to German 
industry. He had oomo across cases where English firms 
had been beaten out of the market because tho Germans 
had at their backs the huge capital which their banks 
were ready to offer, and he had felt the enormous power 
which that attitude of German bunkers gave the Germans, 
but on the other hand it brought with it a corresponding 
danger. He rememtiered some eight or nine years ago 
a torrible financial crisis caused by the failure of one large 
German firm whioh had l>een subsidised by the bankB, and 
that crisis very nearly brought about a financial panic in 
Germany. Upon the whole ho thought it would be bettor 
if somo banks were prepared to pursue a more open 
policy in that respect and laid themselves out for tho 
support of industrial undertakings ; but ho admitted that 
it was a very debatable jioint. Ho was very much at one 
with Mr. Martin in objecting to the proposed subsidy for 
the dye industry by tho Government. It was to him an 
entirely false policy, for if it was a bad business why should 
. the Government put our money into it ? If, on tile other 
hand, it was a good business, there would be no difficulty 
in finding capital for it. He could not see that policy 
was a sound one or one to bo recommended. 

Mr. Martin then briefly replied to the discussion, and 
the proceedings terminated. 


Lectures. 

THE SUPPLY OF CHEMICAL PRODUCTS TO 
-Bill] AIN AND HER DEPENDENCIES. 
Delivered before tho Royal Society of Arts on Nov. 25, 
1914. By Sir William A. Tildon. J. Roy. Sue. Arts, 
1914, 63, 20—37. 

(Abstract.) 

After the days of Lavoisier, and during the earlier part 
of the nineteenth oentury, the foundations of theoretical 
chemistry were laid by the efforts of the chemists of 
England, France, and Swoden, including Davy, Faraday, 
Dalton, Gay-Lussac, Dumas, and Berzelius. There were 
no German chemists of the front rank in those days, the 
only fundamental discovery of great importance attributed 
to Germany being the discovery oi isomorphism by 
Mitscherlich in 1819. Thus, whilst acknowledging tho 
brilliant services to chemistry of such men as Liebig, von 
Bayer, and Fischer, it is clear that the fundamental 
principles underlying chemical theory havo been estab¬ 
lished almost entirely by the chemists of other nations. 

In 1802, A. W. Hofmann said that the British had 
maintained their pre-eminence among tho chemical 
manufacturers of the world, and at about tho same time 
W. Goes age prepared the following statistics relating to 
the alkali trade, besido which are placed those collected 
by C. Allhusen in 1852, from 81% oi the manufacturers of 
the Un ited Kingdom ;—* 


1 

1852. 

1861. 


tons. 

tons. 

Soda ash. i 

71,193 

156,000 

Soda crystals. 

61,044 

104,000 

Bicarbonate. 

6,762 

13,000 

Bleaching powder. 

18,100 

20,000 

Estimated total value .... 

£1,250,000 

over 

£2,000,000 


In 1907 soda compounds, excluding bleaching powder * 
and chromates, were produood in the united Kingdom to 
the value of £3,390,000, whilst the value of the bleaching 
powdor made was £527,000; imports of theso products in . 
1912 from Germany were £8700 and £44,600 respectively. 
These figures show that British manufacturers have been 
able, up to the present, to hold their own against foreign 
competition in those chemicals, and a similar remark 
applies to aluminous compounds, coal-tar products not 
dyes, oyanides, sulphuric acid, and other acids. 

Tho immense advances made in all civilised countries 
have brought increasing demands for a variety of produots, 
many of which are tho outcome of recent chemical pro¬ 
gress : these include coal-tar dyestuffs, drugs, antiseptics, 
essential oils, photographic chemicals, explosives, and 
analytical and laboratory reagents. The BourceB of supply 
of dyes, drugs, photographic chemicals, and perfumes in 
the United Kingdom are seriously inadequate, a largo 
proportion having been obtained from Goimany. Thus, 
in 1913 we imported from Germany artificial dyestuffs to 
the value of £1,730,278, and “drugs, uRemunerated, in¬ 
cluding medicinal preparations,” £332,464. Our exports 
to Germany of dyes and other chemicals from coa' tar ' 
amounted in the same year to £24,691, whilst our pro¬ 
duction of dyestuffs in 1907 was valued at £373,000. 
There has been no appreciable production of fine chemicals 
for analysis in this oountry. 

The Gorman ohemists have been boasting that, having 
secured the trade in fine chemioals and dyes, they will 
now attack the heavy chemical business. In thiB con¬ 
nection it is to bo noted that the export of sulphurio acid 
from Gormany in 1912 was three times as large as that 
from the United Kingdom in 1913. The successful estab¬ 
lishment in Germany of works for the production of 
ammonia from its elements, and for the fixation of atmo¬ 
spheric nitrogen as cyanamide, iB also very significant. 

Though tho development of scientific teaching and re¬ 
search in this country has not beenso marked as in Gormanv, 
there is hero considerable aotivity in chemical research, 
but further co-operation between industry and science is 
needed; the secret of the success of German chemical 
factories has been the employment of the best available 
scientific skill and the constant appeal to scientific research. 
Ono of the most notable instances of this has been the 
production of synthetic indigo, the ultimate success of 
which was attributed by Brunck to the co-ordination of 
intellectual labour and the industry of manv mon for a 
number of years. British chemists, including Perkin, 
Meldola, and Green, agree that Germany’s success has been 
due to her bettor appreciation of the value of science. 

To remove reproach from British chemical industry 
and to render tho Empire independent of supplies from 
foreign sources, it will be necossary to havo many first- 
rate chemists, a few engineers, plenty of capital, and some 
good business men : a combination of these in due pro¬ 
portion is certain of success. If the demand for scientific 
assistance were more general, the supply of well-qualified 
men would increase and greater attention would bo given 
by teachers to the industrial side of the subject. Further, 
the remuneration offered to the chemist is often insuffi¬ 
cient, and tho employer frequently expects immediate 
profitable returns from tho engagement of a scientific man. 

In German works resoaroh and manufacture are regarded 
as inseparable. 

Tho establishment of new industries requires assistance 
from tho State, and encouragement is already promised 
for the dye industry; but remembering that the manu¬ 
facturer of dyestuffs depends on a number of intermediate 
compounds, the production of which is associated with 
other chemical manufactures, it is to bo honed that tempor¬ 
ary protection will bo extended beyond the immeaiate 
field of the colour-makor. 

Finally, whon the war is over, everyone iflhould demand 
that business at home shall be limited to British goods, 
in spite of the powerful organisation and long experience 
behind the German chemical manufacturers. 

Discussion. 

Tho Chairman (Sir William Ramsay, K.C.B.) said that 
it was for the scientific and technical ohemists of tips 
oountry to outline the steps necessary to recover their 
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former supremacy. German ohemioal industries were 
managed by specialists, aided by a highly trained staff of 
scientific, technical, commercial, and legal men, and wero 
protected by fiscal and other legislation, by low freights, 
and by bounties. Such competition must bo met by 
co-operation amongst ohemioal manufacturers, for example 
by smaller works combining to obtain efficient labora¬ 
tories, and by protecting our industries by means similar 
to those adopted in Germany. 

Prof. J. J. Dobbtk said that os regards the supply of 
trainod chemists, this country was in a better position 
than it had over been. In the smallest of the Scottish 
UniversitioB, twelve research students wore assisting in 
the production of certain drugs required by tho Army 
and Navy. Unloss chemical manufaoturors wore proparod 
to avail themsolves of scientific assistance, and to re¬ 
munerate it adequately, little progress could bo made. 
Tho Government Laboratory had recently appliod to 
several manufacturers for chemicals previously made 
abroad, but no one would undertake the manufacture, 
and finally it hail boon made in the Laboratory itself. 
That indicated cither lack of suitable mon in the works, or 
unwillingness to devote the time to the problem. What 
was needod hero was proper organisation. 

Mr. A. E. Berry said that many manufacturers woro 
handicapped by tho restrictions with regard to duty-free 
spirit. 

Prof. A. G. Green said that the Gormans had considered 
it worth while to pay to obtain knowledge, whilst we had 
not. In addition to the difficulties with regard to alcohol, 
the British manufacturer was handicapped by tho price of 
suoh products as other and ethyl acetato, which had to be 
made from industrial alcohol. However, tho question of 
alcohol was not of promier importance; tho question of 
the employment of chemists came first. 

Mr. A. C. Chapman said that it was necessary to educate 
many British manufacturers and also tho British publio. 
Tho brewing industry had reoognisod tho value of soicnoe. 

Mr. W. Tr. Reid said there were many inventions made 
in this country but worked abroad. The British Govern¬ 
ment had at first refused to adopt smokeless powder for 
the Army, because, if they had done so, all the rifles would 
have had to be altered. The commercial aspect of tho 
question was of the greatest importance. It would be 
useless to invest largo sums in plant for new manufactures 
unless such manufactures could bo protected in some way 
after the end of the war. 

Col. C. E. Cassal referred to tho very low salarios offered 
to and accepted by trained chemists. 

The Author replied briefly to tho various points raised. 


THE PREPARATION AND COMMERCIAL USES OF 

HYDROGEN. By A. W. Crossloy. Pharm. Soc., 

April 21, 1914. Pharm. J., 1914, 02, 604—607, 

637—640, 676—679. 

It is only within the last ten years or so that hydrogen 
has become a substanco of great commercial importance. 

The methods by which hydrogen is now made on the 
large scale may be divided into four groups:—1. The 
action of acids on metals; 2. The action of steam on 
metals and othor substances ; 3. Electrolytic methods ; 
4. Other methods. 

1. Action of acids on ijietdls. —In some industries and for 
filling balloons in stationary military camps hydrogen is 
made by the action of dilute sulphuric acid on iron, but 
there are many objections to this method, not tho least 
being the enormous quantities of material which have to 
be used. For example, a military airship of no very 
exceptional capacity requires from 260,000 cubic feet (about 
7,000,000 litres) to 600,000 oubio feet of hydrogen to inflate 
it, which would necessitate, taking tho lower figure of 
capacity, the use of about 18 tons of iron and 31 tons of 
sulphuric acid. 

2. Action of steam on metals, etc .—The two most 
widely eihployed methods coming under this head are the 
action of steam oh iron, giving oxide of iron and hydrogen, 


and the aotion of steam on ooko, producing the so-called 
water-gas, 

C-f H,0=CO+H, 

whioh oontaina bn tho average H 48, CO 43, CO. 4, N 4%, 
cogother with small amounts of 0 and CH 4 . Tne oarbon 
monoxide and other impurities can be removed by a 
variety of methods; for example, Frank (Fr. Pat. 
371,814, 1900; this J., 1907, 408) suggests passing tho 
dried water-gas over calcium carbido at above 300° 0., 
wlion oarbon monoxide and dioxide react with tho carbide, 
forming calcium oxide, calcium carbonato, and oarbon 

CaC a +CO=CaO+3C 

2CaCj+CO a =2CaO+&C 

and nitrogen is absorbed with formation of calcium 
eyanamide :— 

CaC,+N 3 =CaNCN+C 

In order partially to rouiovo tho oxides of oarbon tho water- 
gas may lirst bo treated with solvonts or strongly oooled 
to liquofy them. Jouvo and Gautier (Fr. Pat. 372,045 of 
1906; this J., 1907, 401) pass tho gas through a porous 
partition of unglazod porcelain so as to separate tho 
hydrogen by roason of its more rapid rate of diffusion. 

A single passago through the partition reduces the content 
of carbon monoxide from 45 to 8%. Tho Cie. du Gaz do 
Lyon (Fr. Pat. 375,164 of 1907; this J., 1907, 863) pass 
water-gas mixed with steam at a temperature oxoeeaing 
400°—500 u C. over a catalysor, such as oxide of iron, 
when tho carbon monoxide is replaced by an equal volume 
of hydrogen :— 

CO+H a +H a O=CO l +2H 1 

and tho carbon dioxide produced is removed by lime. 
(See also Elworthy, Fr. Pat. 355,324 of 1905; this J., 
1905, 1164). The Grieshcira Eloktron Company (Eng. 
Pat. 13,049 of 1912; this J., 1913, 278) pass water-gas, • 
mixed with stoara, into a heated retort charged with quiQk- 
lime, whon oalciura carbonate is formed :— 

[Hj-f CO]+CaO-bH a O=CaCO t 4-Hj-|-H t 

Tho elimination of tho monoxide is very complete, and the 
resulting hydrogen (containing the nitrogen originally 
present in tho water-gas) costs about one penny per oubio 
metre. 

Some of the working methods may be briefly desoribod 
as follows :— 

The Linde-Frank-Caro Process (compare Linde, this J., 
1011, 746; also Frank, this J., 1011, 893) starts with 
water-gas, having practically the composition indicated in 
Column 1:— 


* ! 

1 

1. 


A 

Hydrogen . 

Carbon monoxide. 

Carbon dioxide . 

Nitrogen. 

Oxygen, marsh gas, mfl- 
phur and phosphorus 
compounds 

48 —54% 
42—44% 
2-5% 

:*—6% . 
Variable 
amounts 

: 

07—07-5% 

1-7—2% 

Nil 

1-1-8% 

Nil 

09*2— 00*4% 
Nil 

Nil 

00—0-8% 

Nil 


Tho carbon dioxide is removed by using absorbents, suoh 
as lime, caustic soda, or more simply by a solution of oaustio 
soda under tho pressure nooossary lor separating the water- 
gas into its constituents. This separation is based on the 
Fact that hydrogen boils (— 253°) much lower than either 
carbon monoxide (— 192°) or nitrogen (— 196 C°). Henoe 
if tho gaseous mixture bo cooled with liquid air, oarbon 
monoxide, nitrogen, and othor impurities are condensed, 
while hydrogen remains in the gaseous form. There is 
thus obtained one portion of the water-gas very rioh in 
carbon monoxide (80—85%), whioh can bo burnt in a 
gas-engine serving to drive the plant; and a second 
portion, very rich in hydrogen, with composition given Jn 
Column 2 above. Further purification can be effected by 
treatment with soda-lime, when the whole of the oarbon 
monoxide is removed, and the resulting gas has the compo¬ 
sition indicated in Column 3 above. The inventors of 
the process claim that hydrogen produced in this way 
contains no heavy hydrocarbons, oxygen, or Compounds 


C 
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ol sulphur and phosphorus, and (hat it oan, therefore, be 
used for catalytio reactions or for filling balloons, because 
it oontains nothing liable to corrode balloon fabric or to 
cause explosions. The cost of producing the gas with the 
composition given in Column 2 is 1 jd. per cubic metro, 
and tho gas of tho composition indicated in Column 3, 
2d. per oubio metre. The gas can be stored in gasometers 
or, as it issues from tho apparatus under about SO atmo¬ 
spheres pressure, in compression cylinders. 

The Messerschmitt patents. (Eng. Pat. 12,117 of 1912 ; 
Fr. Pats. 444,106 of 1912 ; 461,480, 461,623 and 461,624 
of 1913; Gcr. Pats. 254,222, 263,300, 263,391, 268,062 
and 268,339 of 1912; this J„ 1912, 1079, 1126; 1913, 
351,944 ; 1914, 136,137, 201,313) combine the production 
of hydrogen by tho action of steam on iron and reduction of 
the resulting iron oxide by water-gas. These two reactions, 
whioh tako plaoe between 700° and 800° C., are known 
respectively as the gassing or oxidation period and the 
reduction period. They arc carried out alternately so long 
as the reactions take place with sufficient speed, averaging 
about ten minutes and twenty minutes respectively. 
The principles of the prooess have been known for a long 
timo, and are the subject of numerous patents (Lane, 
Eng. Pat. 17,691 of 1909 ; Dioffenbach and Moldonhauer, 
Fr. Pat. 444,044 of 1912 ; this J„ 1910,1057 ; 1912,1126); 
but there are many technical difficulties .which up to tho 
present havo not been mastered, more particularly that 
of heating tho contact mass uniformly and sufficiently 
speedily without running the risk of ovor-hoating and 
melting it. The Messorschmitt patents claim to havo over¬ 
come these difficulties by a series of details of furnace con¬ 
struction, ensuring even heating and heat economy. On 
leaving the generators tho hydrogen is purified by spraying 
with water to remove dust, and is then led through chambers 
filled with bog ore and lime to remove traces of 
, sulphur compounds and carbon dioxide. Tho gases 
used for heating and reducing, which do not cost more 
than one-halfpenny per oubio metro of hydrogen pro- 
duoed, are carefully purified, thus rendering the life of 
the contact mass a very long ono, and securing, with the 
small amount of further purification already mentioned, an 
almost chemically pure hydrogen containing only traces 
of nitrogen. 

Another mothod makes use of the application of high 
pressure in promoting chemical reactions whereby it is 
possible to retain tho liquid state from the boiling point up 
to tho critical point, and thu . to utilise the physical pro- 
jwrtios of a liquid at high tomperatures, causing reactions 
to take plaoe which cannot be carried out at low tempera¬ 
tures. led by tho assumption that in tho presence of a 
motal water in the liquid state might be made to docomposo 
into hydrogen and oxygen, Borgius (this J, 1913, 462) 
has investigated and patented a process for producing 
hydrogen in large quantities by tho action of water on iron. 
The reaction takes plaoe quantitatively in accordanoi 
with the equation:— 

3Fo+4H 1 0=4H,+Fe,0 1 

and is earriod out at 300° to 340° C. The oxide 
of iron is produoed as a very fine powder, which can 
easily be reduoed to tho metallic state by either carbon 
or carbon monoxido. The speed of the reaction increases 
with increase of temperature, and is also affoctod by tho 
presence of suoh substances as sodium chloride, femme 
chloride, or a metal such as copper, as can bo seen from the 
results detailed in the following table:— 

Quantity of hydrogen 
per hour. 

. . Temp. e.c. 

Iron and pure water. 800" . 280 

Iron and pure water + FeCl, .... 800" .. l 390 

Iron and puro water + FeCl, + Cu SOO’ .. 1 930 

Iron and pure water + FeCl, + Ou 840" .. 3,460 

Within the limits practically obtainable, the speed of the 
reaction is so great that in a vessel of 10 gallons capacity 
about 3000 oubio feet of hydrogen can bo generated per day. 
Sinoe iron and water are the raw produots, it is possible 
to obtain an extremely pure form of hydrogen, mainly 
becaueo the carbon and sulphur compounds in the iron are 
praotioally unattached by the water. A sample of the 


gas has been analysod by passing 30 litres over heated 
oopper oxide and weighing the water and carbon dioxide 
formed. In a second experiment 200 litres of hydrogen 
wore passed undor pressure through a ooppor ooil cooled in 
liquid air and tho oondonsed fraction analysed for carbon 
dioxide, carbon monoxide, sat mated and unsaturated 
hydrocarbons, with the following results :—H, 99-9495 ; 
CO, 0-0011; Call a n-f,, 0-0416; unsaturated hydrooarbons, 
0 0078%. Advantages olaimod for the method are that as 
tho reaotion is vigorous the hydrogen is obtained under high 
pressure (up to 300 atmospheres: Gcr. Pat. 254,693 of 
1911 and Fr. Pat 447,080 of 1912 ; this J., 1913,195,364), 
and may lie direotly filled into cylinders without previous 
compression: further, that compared with tho latest 
and cheapest technical process for tho production of 
hydrogen, that of Linde-Frank-Caro, it gives a very much 
purer gas without ooBt of purification, without cost of com¬ 
pression, and with a total expense of onorgy 60% less than 
is needed in tho Lindo procoss. The gas containing less 
than 1-01% impurities, and costing about three-farthings 
per cubic metre, is now being produced at a factory in 
Hanovor. Borgius has also patented another prooess 
(Ger. Pat. 259,030 of 1911; this J., 1913, 657), in which a 
mixture of carbon dioxide and hydrogen is produced by 
heating together coke and water in presenoo of thallium 
chloride. The carbon dioxide is removed by lime, and 
tho resulting hydrogen is obtained absolutely puro and 
undor a pressure of more than 100 atmospheres. 

3. Electrolytic methods .—One of the main difficulties met 
with in the preparation of hydrogen by tho electrolysis of 
wator or some suitablo electrolyte, is that a mixture of 
oxygen and hydrogen is givon off at both electrodes. The 
hydrogen contains about 1% of oxygen and the oxygon 
about 2% of hydrogen. Dojiending on tho use to which 
tho hydrogon is to bo put, this amount of oxygen may 
become vory dangerous, as for example, in the synthetic 
preparation of ammonia, whore tho mixture of gases is 
heated to a fairly high temperature. In order to avoid 
this, the electrodes may bo separated by a diaphragm, 
which, however, increases the resistance in the coll to such 
an extent that the efficiency of the apparatus is seriously 
reduced. Tho difficulty has been overcome in a variety 
of ways, and in the Garuti system (see Eng. Pats. 23,663 
of 1896, 12,950 of 1900, 2820 of 1902, and 27,249 of 1903 • 
this J., 1897, 337 ; 1900, 1121 ; 1902, 778 ; 1905, 94) 
which is used in Italy, the diaphragm consists of iron Bheets 
about 1 mm. thick, covered on both sides with a metallic 
net to facilitate tho separation of the small bubbles of gas 
which collect. The oloctrelyte is a 26% solution of potas- 
Bium hydroxide, whioh must bo very pure as if it oontains 
chlorides or sulphates, Cl and SO, ions are formed, 
which attaok the electrodes. Other forms of electrolytic 
apparatus are dcsoribod in Fr. Pat. 365,652 of 1906 ; Qor 
Pat. 198,626 of 1906, Fr. Pat. 397,319 of 1908 ; this J 
1905, 1240; 1908, 946 ; 1909, 799). 

The Elektron Works at Grieshoim on Rhine prepare 
hydrogen by the electrolysis of potassium chloride. 
Throe important produots—hydrogen, chlorine, and 
potassium hydi oxide are thereby mado in one operation. 
The Masohinenf abrik Oerlikon use a solution of potassium 
carbonate as electrolyte, and the Heraous Company in 
Iianau use a 20% solution of potassium hydroxido 
maintained at 60—70° G. Both firms require an 
expenditure of six kilowatt-hours por cubic metre of 
hydrogon. Where electrio power ooste £4 por horse-power 
year, as is frequently tho case in Germany, the electric 
energy nooessary for tho production of ono oubio metre 
of hydrogen amounts to about three-farthings. 

Large quantities of hydrogen art also formed in various 
electrolytic processes, Buch, for example, as the prepara¬ 
tion of sodium hydroxide. 

4. Other methods. —In this connection may bo mentioned 
the action of water on calcium hydride, CaH., prepared 
by passing eleotrolytio hydrogen into metallio oaloium 
heated in an eleotrio furnace (Fr. Pat. 327,878 of 1902 ; 
this J., 1903, 980), and the so-called hydrolith and hydro- 
genite processes. Hydrolith is a white crystalline powder 
consisting of about 90% oaloium hydride, the remainder 
being oxide or nitride. When treated with water about 
one oubio metre of hydrogen is evolved from each kilo.of 
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hvdrolith. Hydrogenite consist* of 26 parts of ferroeilicon, 
60 parts of sodium hydroxide, and 20 parts of slaked lime: 
when suitably ignited, it reacts with production of 
hydrogen, and the silicates of sodium and calcium. One 
kilo of hydrogenite yields from 270 to 370 litres of 
hydrogen. 

Piotet (Eng. Pat. 14,703 of 1911; this J., 1912, 686) 
prepares a mixture of hydrogen and carbon monoxide in 
any desired proportion (by regulating the supply of water) 
by heating together a mixture of water and Hydrocarbon 
vapours, such as potroleum. Every litre of petroleum 
furnishes about 3000 litres of gas. (See also Badische, 
Fr. Pat. 463,114 of 1913 ; this J., 1914,313.) 

The Carbonium Company at Friodrichshafen, tho head¬ 
quarters of tho Zeppelin dirigiblo balloon management, 
prepare hydrogen by decomposing acetylene electrically. 
The carbon is produced iu such a fino state of division 
that it commands a high price as a pigment. (Compare 
also Pictet, Fr. Pat. 421,838 of 1910; this J., 1911, 642). 

Numerous other methods have been suggested, but it 
would hardly seem likely that many of them could really 
bo considered as sources of cheap hydrogen when com¬ 
pared with some of those already mentioned. Uyeno 
(Eng. Pat. 11,838 of 1912; this J., 1913, 289) treats each 
part of an alloy of 78—79 parts Al, 1—15 parts of Zn 
and 0-5—7 parts of Sn, with 0-025-—0-12 part of Hg. 
After heating to as high a temperature as possible, without 
volatilising the mercury, the mass is treated with hot 
water. 

Teissier and Chaillaux (Fr. Pat. 447,688 of 1912; this 
J., 1913, 234) heat a mixture of barium sulphate and man¬ 
ganous oxide to a rod heat, finally to a white heat, and 
pass steam under pressure over tho resulting mass, when 
tho following reactions are stated to take place :— 

BaS0 4 -f4Mn0 =-BaS+4Mn0 2 

BaS-f 4Mn0.,===BaS4-4Mn0-+-20 2 

BaS+4Mn0+4H 2 0=BaS0 4 +4Mn0-f4II a 

Jaubort (Fr. Pats. 427,191 of 1910; 438,021 of 1911; 
this J., 1911, 1068; 1912, 536) prepares hydrogen by the 
ignition and autocombustion of mixtures containing 
excess of a combustible body, capable of decomposing 
steam at high temperatures, with an oxidising agent to 
maintain combustion, and a substance capable of evolving 
steam when heated. Such mixtures are: powdered iron 
20 parts, slaked lime 10 parts, potassium perchlorate 6 
parts; or ferrosilioon 20 parts, lead monoxide 10 parts, and 
soda limo 60 parts. 

Uses of hydrogen. 

Hydrogen is used as a combustible on account of the high 
temperature attainable when it is burnt in presence of 
oxygen (up to 2800° C.). Tho so-called oxy-hydrogen flame 
is employed, for example, in the fusion and welding of 
platinum and in uniting the edges of lead sheets for making 
vessels to hold acids. The best proportion in which to use 
the gases for welding is one part of oxygen and four parts of 
hydrogen; if tho proportion of oxygen is increased, the 
flame acquires an oxidising action. The oxy-hydrogen flame 
has now been largely replaced bv the oxy-acetylene 
flame, because the latter yields a higher temperature, and 
whilst in tho reducing flame about 4 cubic metres of 
hydrogen arc required for one cubic metro of oxygen, 
only 700—800 litres of acetylene are necessary. Tho 
oxy-hydrogen flame is also employed in working fused 
quartz for making laboratory apparatus or quartz mercury 
lamps. 

In the manufacture of tungsten filament lamps an 
inert atmosphere is required in which to heat the filaments 
to a high temperature during their final treatment. 
Generally a mixture of hydrogen and nitrogen in equal 
volumes is employed, and it is of importance that the 
hydrogen should be very pure on account of tho tondency 
of the filament* to oxidation. 

Hydrogen is now largely used for the filling of balloons 
and dirigible airships. It is calculated as possessing a 
lifting capacity of I kilo, per cubio metre, and must be 
of a sufficient degree of purity not to attaok the balloon 
fabric. It is recorded (this J., 1907, 1130) that a balloon 
burst at Milan in 1906, the fabric of which was marked 
with spots which could be easily tom. Those were proved 


to have been caused by phosphoric and arsenio acids, 
arising from tho oxidation of phosphine and arsine in the 
hydrogen with which the balloon hod been filled. The 
quantities of hydrogen required for the filling of airships 
are on the manufacturing scale, and, moreover, tho supply 
must be regular because of the high rate of diffusion of 
hydrogen; though improvements m the manufacture of 
balloon fabrics are now largely minimising this objection. 

In tho last decode two entirely now industries have 
sprung into existence, depending on tho behaviour of 
hydrogen in presence of certain catalysts. These are.— 

(1) The synthetic production of ammonia directly from 
nitrogen and hydrogen. (2). Tho hardening of fats. 

In 1897 Sabatier and Senderons discovered a general 
method for hydrogenating volatile orgunio substances, 
based on tho employment of certain metals in a fine state 
of division as catalyBers. Numerous detailed researches 
have appeared on tho subject in tho Compte* Rendu* 
and the Bulletin de la Societt chimique da France by Sabatier 
and Sendorens (1897—1905), Sabatier and Mailhe 
(1904—8), and Sabatier and Murat (1912). Sabatier and 
Sendorens have also published a risumd of their researches 
in the Annak * de Chimie et de Physique (1905 [8], 
4, 319; 1909 [8], 16, 70); Sabatier has delivered a 
lecture on tho subject before tho German Chemioal Sooiety 
(Bar., 1911, 44, 1984), and a still more detailed account 
is to bo found in the reoontly published book entitled 
“La Catalyse,” by P. Sabatier (see also this J., 1914, 733). 
Tho process consists essentially in passing the vapours 
of a substanoo mixod with exooss of hydrogen through a 
tube containing a metallic catalyser, such as platinum 
block, nickel, cobalt, iron, or copper, maintained at a 
suitable temperature, which may be the ordinary tem¬ 
perature, but which is in general from 156—200° 0., 
180° C. being frequently the moat suitable. Of th^Se 
fivo metals, nickel is the most active, and together with 
cobalt tho only one capable of producing certain hydro¬ 
genations such as that of tho benzene ring; coppor is 
the least active, platinum and iron being intermediate 
between cobalt and copper. Tho hydrogen must be rigor¬ 
ously purified from such substances as hydrogen sulphide, 
arsenide, phosphide, and chloride. This is accomplished 
by passing it through a long glass tube containing copper 
turnings heated to redness, which arrests the major portion 
of the impurities; then through a long tube filled with 
moistened potassium hydroxide to arrest acid vapours 
or hydrogen Bulphido, and finally drying tho gas. The 
activity of tho nickel varies very muoh according to the 
nature of the oxide from which it is prepared, and the con¬ 
ditions under which the oxide is reduced. Niokel obtained 
by reduction at a bright red heat is practically inert as a 
catalyser, whereas when produced by precipitating the 
hydroxide from the nitrate, drying, a*id reducing at 
250° C. it is excessively aotive, but also very variable in 
character. Tho best product is obtained by dissolving 
commercial nickel in nitric acid, free from hydrochloric acid, 
calcining tho nitrate at a dull rod hoat, and reducing 
the oxide so obtained at about 300° C. Such niokel is 
capable of producing a great variety of reactions, and 
maintains its activity for a very long time. If the reduc¬ 
tion is carried out above 350°, tho nickel is of little use 
for reducing substances containing the benzene ring, but 
at 250° or 280° C. tho resulting substance is quite active 
in this resect. Tho prcsonce of infinitesimal amounts 
of chlorine, bromine, or iodine poisons the catalytic effect 
of nickel, and therefore tho metal should never bo 
prepared from oxide precipitated from the chloride. 
The cats lytic activity of nickel exhibits three stages, 
an initial short period during which tho 6atalyst 
adapts itself to its function, a normal period of activity 
and a period of decline. The second' period of normal 
function is generally very long, and would probably be 
indefinite if tho metal did not come in contaot with any 
traces of substances capable of altering its surface, aa 
may easily be derived from the hydrogen used, from the 
substance itself or from the produot of tho reaofcion. 
Traces of sulphur or of the halogen elements (as already 
mentioned) completely suppress the activity of niokel; 
for example, benzene which has not been completely 
purified from thiophene cannot be transformed into 
cyclohexane, and the presence of a minute trace of bromine 
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in phonol prevent* the latter being ohanged into oyclo- 
hexanol. When carefully prepared the nickel can, 
howover, be used for a very long time, and Sabatier and 
Senderena quote an instanco where they employed the 
same tube of nickel for transforming bonzeno into cyclo¬ 
hexane for more than a month. Sooner or later its 
action beoomes enfeoblod (the more aotive the metal, the 
moro rapid tho change), due to traoes of toxio substances, 
whioh gradually accumulate, and most frequently to 
small amounts of non-volatile tarry matters, which con¬ 
dense on the aotive surface and so prevent contact with 
the hydrogen and tho substanoo undor treatment. When 
an onfeeblod specimen of nickel is dissolved in dilute 
hydrochloric acid there is always a fetid smell of hydro¬ 
carbons, and a deposit of brown viscous matter. Tho samo 
offect is noticed when tho reaction gives rise to substances 
which are only slightly volatile at tho temperature of 
the reaction, and which gradually impregnate the metal 
and prevent its activity. For example, in the hydro¬ 
genation of anilino at 190° C. there is mainly produced 
cyolohexylamino, CaH^NH,, boiling at 134° 0., but also 
two non-volatile aminos, dicyclohexylamino, (C,H n ),NH 
and cyclohoxylaniline, OaH u NITC 8 H 5 , whioh boil above 
250° C. It is for this reason that it is necessary to avoid 
allowing the metal to become moistened with the liquid 
under treatment, which may bo caused by an,excess of tho 
substanoo or by a lowering of tho tomporature of the 
reaotion tube. 

Hydrogenations can only take place within a certain 
range of temperature, and both the substance to be trans¬ 
formed and the transformation product must bo kept in 
■the state of vapour. Within a certain limit, the higher 
the temperature tho greater the acceleration of tho 
reaction, but changes of temperature may produce pro¬ 
found changes in the course of tho reaction. Thus benzene 
can be converted into cyclohexane, C # H ia , by hydrogen 
in presence of nickel at 70° C., tho amount formed in¬ 
creasing with tho temperature and reaching a maximum 
at 180*—200° O. Then the amount gradually decreases to 
300° C., at which temperature the reaction no longer takes 
plaoe; on the contrary, cyclohoxane is decomposed into 
benzene and hydrogen, or into bonzeno and methane, 
aooording to tho equation:—' 

3C 8 H 1S =2C 8 H 8 +6CII 4 . 

Above 300° C. the roaotion is limited to the transformation 
of benzene into methane. When a subatanco is capable 
of adding on several molecules of hydrogon, this can often 
be oarriod out in stages by a choice of temperature, thus 
anthracene, C u H l0 , at 180° C., is changed into the per- 
hydride, C 14 H a4 ; at 200° C. into tho oetohydride ana at 
260® C. into tho tetrahydrido. Tho easiest reactions to carry 
out are those capable of being brought about over a large 
range of temperature such as tho reduction of an ethylenic 
linkago or of certain nitre-derivatives. The most diflicult 
are where tho rango of temperature is narrow, as in the 
hydrogenation of the aromatic nucleus, and, abovo all, 
with the diphonols or pyrogallol. 

The reactions may bo divided into four classes :—1. 
Reduction without fixation of hydrogen. 2. Reduction 
effected with fixation of hydrogen. 3. Direct fixation of 
hydrogen, as, for example, at a doublo bond. 4. Hydro¬ 
genations effected with decomposition of the moleoulc. 

L Reduction without fixation of hydrogen is of little 
importance. It may be exemplified by the conversion of 
nitrous oxide into nitrogen and water without the forma¬ 
tion of either ammonia or hydrazino. 

2. Reduction effected with fixation of hydrogen is illus¬ 
trated by the behaviour of carbon monoxide 
CO+SH^H^-fCH.. 

The roaotion commences at 180°—200°, and is rapid at 
230°—250° 0., so that with a mixture of 3 vols. of hydrogen 
and 1 vol of carbon monoxide, it iB practically complete, 
and pure methane rejult*. Below 250® 0., tho nickel can 
be used indefinitely and is completely soluble in dilute 
hydrochloric acid without leaving any carbonaceous 
rssicKle. Above 250° C. tnore is a complication due to the 
reaotion:— 

2CO*=C+CO„ 

and at 380®, when using the mixture of gases whioh is 
totally ootoverted into methane at 230° 0 ., a mixture is 


formed containing in 100 vols., 10*5 vols. CO*, 67-9 vols. 
CH 4 , and 21-6 vols. H*. Carbon dioxide is likewise con¬ 
verted into methane, 

C0 I +4H g =CH 4 +2H a 0, 

and at 300° C., using excess of hydrogon, the reaotion can 
bo made to furnish almost pure methane, by washing tho 
resulting gases with potassium hydroxide, drying and 
liquefying, under conditions suoh that any hydrogen 
present in the mixture is not condensed, and therefore 
escapes. The production of methane by tho direct hydro¬ 
genation of carbon monoxide or dioxido can bo utilised 
for the industrial preparation of a gas possessing 
very high cplorific power and capable of being used 
for heating or lighting (Int. Congress Applied Chom., 
Rome, 1900, 4th Soction, 188). Soveral methods have 
been suggested, of which the most promising would appear 
to be the preparation of water-gas at as high a temperature 
as possible, when it consists of almost equal volumes of 
carbon monoxide and hydrogon, with very small amounts 
of nitrogen and carbon dioxide. By a process of cooling • 
throe-quartore of tho carbon monoxide can bo liquofied, 
giving a gas of tho composition one vol. of carbon 
monoxide and 4 vols. of hydrogen, which, when passed 
over nickel at 200°—250° C., is converted into a mixture 
of equal vols. of methane and hydrogen. Tho refrigera¬ 
tion has the further effect of condonsing tho sulphur 
compounds present in water-gas, which would poison tho 
nickel. 

3. The preparation and careful study of the properties 
of hydrogenated aromatic, or hydroaromatic, compounds 
have long been of the greatest importance on account of 
their close connection with such substances as the naph¬ 
thene hydrocarbons of petroleum and the naturally 
occurring terpenes and camphors. Many hydroaromatic 
substances have been prepared by indirect methods, but 
thoir direct preparation from aromatic compounds, in 
many cases, has been rendered possible by Sabatier and 
Senderens’ reaction. In tho great majority of oases the 
hydrogonation of the aromatic nucleus by hydrogon in 
presence of finely divided nickel takes place at about 
180° C. without any considerable amount of side reactions, 
and consequently tho products are obtained in very good 
yields. (Compare Skita and Ritter, Bor., 1911, 44, 608.) 
Below 250° 0. toluene, the three xylenes, mesitylono and 
pseudocuraeno give, in almost quantitative yields, the 
corresponding methyl-cyclohoxanes. Traces or unaltered 
aromatic hydrocarbons are always present, but they are 
easily removed as nitro compounds by treatment with a 
mixture of 1 vol. of concentrated nitric acid and 2 vols. of 
concentrated sulphuric acid. In the case of- aromatic 
hydrocarbons witn a long side chain, there is always pro¬ 
duced, besides the principal normal product, more or less 
of tho saturated hydrocarbons with shorter side chains, 
e.g., ethylbenzene gives othylcyclohexano and some methy 1- 
cyclohoxano; propylbenzene gives propylcyclohexano 
together with some methyl- and ethyl-cyolohexanes. The 
amounts increase with rise in temperature, and it is there¬ 
fore important to limit tho tomporature to 180° 0. in thoso 
reactions. Phenol is easily converted into cyclohexanol 
at 180°; thymol and oarvacrol into the corresponding 
mothylisopropylcyclohexanols at 180°—185° and 195®— 
200® C. respectively. 

4. The phenomenon of hydrogonation aooompanied by 
decomposition of tho moloculo largely depends on the tem¬ 
perature. Generally speaking, between 300° and 350° (3. 
cyclic hydrooarbons are broken down into small molecules, 
principally methane (boo benzene, above). Acotyleno gives 
at quite a low temperature ethane and small amounts of 
higher gaseous and liquid hydrocarbons. By carrying out 
tho reaction at 200° 0., Sabatier and Senderens obtained a 
liquid consisting principally of pentane and'its homologues, 
together with small quantities of othylenio hydrocarbons 
and traces of aromatio hydrocarbons. The liauid in 
density, odour, and fluorescence resembled Pennsylvanian 
petroleum; whereas the same reaction without tho use 
of any hydrogen and at 200®—300° C. gave rise to 
a liquid consisting principally of aromatio hydrocar¬ 
bons and itrongly resembling Caucasian petroleum. 
On these facts Sabatier and Senderens have formulated 
a theory of formation of natural petrolentm they 
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presume that in the interior of the earth large masses 
of the alkali metals and metals of the alkaline earths exist, 
together with their carbides. These, when acted upon by 
water vapour, would liberate hydrogen and acetylene 
respectively, and reactions similar to the above would take 
place. If the hydrogen was in largo excess, then on 
coming in contact with niokel, cobalt, or iron at tempera* 
tures lower than 200° C., American petroleum would 
result, together with large quantities of oombustible gases 
(hydrogen, methane, ethano, etc.), such as are actually 
met with at Pittsburgh. If acetylene encountered tho 
metals without any appreciable amount of hydrogen, 
there would rosult principally aromatic hydrocarbons or 
Caucasian petroleum. Intermediate conditions would give 
rise to the petroleums of Galicia or Roumania. 

Finely dividod cobalt, such os is produced by the reduc¬ 
tion of its oxide, may be substituted for nickel in all of the 
reactions which tho latter is capable of bringing about, 
but its aotivity is less markod than that of niokel, and in 
general highor temperatures are necessary. Finely 
divided iron, obtainod by tho reduction of its oxides, can 
be substituted for niokel in many reactions, but not in all. 
For oxaraplo, it is possiblo to use it for reducing othylenio 
hydrocarbons, acetylene, aldehydes, or ketones, but it is 
useless for transforming carbon monoxide or dioxido into 
methane, and also for the fixation of hydrogen to the 
aromatic nucleus. Another disadvantage is that tho 
oxides must be roduced at temperatures between 400°— 
450°, which takes six or seven hours to accomplish, for 
if tho temperature is higher then tho catalytic activity of 
tho motal is practically negligible. Copjier is also capable 
of producing many reductions, though not all, and on 
account of its cheapness and the ease with which it is 
obtainod from its oxide by reduction at 180° C., it may 
bocomo of commercial importance. Its activity, however, 
varios considerably according to its method of preparation. 
It is tho host motal for using in the reduction of aromatic 
nitro derivatives, because its action is only directed to tho 
N0 a group, and not to the aromatic nucleus. Nitro¬ 
benzene can bo thus easily transformed into aniline at 
230°; between 300° and 400° C. tho reaction is regular 
and rapid, if hydrogen is in excess, when aniline is 
obtained pure and in a 98% yield. The behaviour of 
copper is sometimes quite different from that of nickel ; 
for example, at 300°—330° it converts cyclohexanol into 
cyclohexanone. 

The preparation of chomioal substances by tho process 
of Sabatier and Sonderens is carried out on the commercial 
scale by Poulenc Frefres, under tho direction of Senderens. 

Tho reactions so far described doal with the action of 
hydrogen in presonce of a finely divided metal on a sub¬ 
stance in tho form of vapour, but many processes have 
been devised for applying the principle to liquids, as sug¬ 
gested by Ipatieff, Paal, WillBtatter, and Skita. The 
method of Ipatieff consists in heating the substance to 
be hydrogenated in presence of nickel or its oxide with 
hydrogen under a pressure of at least 100 atmospheres. 
The work is described in a series of papers appearing 
principally in the Journal of the Russian Physical and 
Chemical Society from 1906 to the present timo. On the 
whole, the results are very similar to those obtained by 
the method of Sabatier and Senderens, e.g., the aromatic 
nuoleus is hydrogenated in all cases, benzene giving at 
260° cyclohexane, which is decomposed at 300° C. into 
benzene, methane, and hydrogen with deposition of 
carbon. Acetone and homologuos give secondary alcohols, 
and other examplos are summarised in the following 
table :— 


- 

Temp. 

Pressure 
in atmo¬ 
spheres. 

Product 

Phenol .... 
Camphor .. 
Limonene .. 
Plnene .... 
Carvone .. 
Naphthalene 
Anthracene 

246° 

300—320" 
285° 
280° 
260’ 

280—270’ 

. 

120 

120—130 

120 

100—126 

Cyclohexanol 

Borneol 

Limonene dihydride 
Plnene dihydride 
Carvomenthone 

Tetra- and deea-hydridss 
Tetra-, deo*-, and per- 
hydrides 


Quinoline, whioh is only oonverted into the tefcra- 
hydride by Sabatier and Senderens’ method, gives almost 
entirely the deo&hydride. Oleio acid at 100° C. and under 
26 atmospheres pressure does not suffer any appreciable 
change, but at 60 atmospheres pressure it is oonverted 
into steario acid. 

PadCs method. —Many attempts have been made to use 
metals in the oolloidal state aB the oatalyBt in processes of 
hydrogenation. In prosonoo of oertain organic bodies, 
as proved by Paal, the stability of colloidal metal solu¬ 
tions is considerably inoreasod. The two substanoes 
principally used by Paal are called by him protalbinio and 
lysalbinio acids, and may bd prepared from egg albumin 
(this J., 1902, 996), by heating at 100° C. with 3% aqueous 
sodium hydroxide for one hour. On aoidifying with aoetio 
acid protalbinio acid is precipitated and is purified from salts 
by dialysis. After washing with aloohol and drying it 
forms a whito powder, oasQy soluble in aqueous acetone 
or acetio acid, and in both acids and alkalis. Lysalbinio 
acid is contained in the mother liquors of protalbinio acid, 
and is isolated by evaporating to a small bulk, and aoidify¬ 
ing with sulphuric acid. It is then purified by pouring its 
concentrated aqueous solution into alcohol, and is a fine 
white powder, soluble in water. It constitutes about one- 
quarter of the original weight of albumin. An alkaline 
solution of sodium lysalbinato or protalbinate is treated with 
platinie chloride and a slight excess of hydrazine hydrate 
and allowed to stand five hours. The salts produced are 
removed by dialysis, and tho solution concentrated, first, 
on tho water bath, and then in a vacuum. Tho product, 
when dried at 100° C., forms black glistening scales, wjiioh 
dissolvo readily in water to a dark brown opalescent solu¬ 
tion. Colloidal solutions of palladium may be prepared in 
a similar manner (Skita and Meyor, this J., 1913, 46). 
Tho solutions are very stablo, and oven when concentrated 
can bo heated for some timo without undergoing change. # 

An aqueous solution of tho oolloidal platinum is added 
to an -alcoholic solution of tho substance to be hydro¬ 
genated, and hydrogen passed in. It is of importance to 
keep tho liquid agitated, and temperature and pressuro both 
exorcise an influence on the course of the reaction. (Com¬ 
pare Skita, Bor., 1908, 41, 2938; 1910, 43, 3393.) The 
results obtained aro similar to those produoed by Sabatier 
and Senderens’ method, but oolloidal palladium will not 
reduce the bonzono nuclous. The reduction of oleic acid 
to stearic acid was effected by Fokin (this J., 1907, 1149) 
at the ordinary temperature, using palladium or platinum 
black. Paal and Roth (this J., 1908, 864) have 
shown that sodium oloate and colloidal palladium give, a 
60% yield of pure stearic acid, and, further (this J., 1909, 
611), that castor oil, croton oil, olive oil, cotton-seed oil, 
linseed oil, butter, and lard can be completely reduood ly 
colloidal palladium and hydrogon to give in all cases a hard, 
white, brittle crystalline substance. In 1911 Skita and 
Paal patentod (Ger. Pat. 230,724) the use of pailadous 
chloride and gum arabio instead of oolloidal palladium, 
and they have proved (Ber., 1911,44,2,862) that strychnine 
in dilute acetio acid containing a little 1% palladimn 
chloride and 1% gum arabic is reduced to strychnine 
dihydride in prcsenco of hydrogon under two atmospheres 
pressure, and under three atmospheres to strychnine 
tetrahydride. Brucine under similar conditions is con¬ 
verted into brucino dihydride. 

WiUslatler's method .—The researches of Willstktter have 
made tho use of platinum or palladium blaok in presenoe 
of hydrogen of almost gcnoral application. The substanoe 
to be acted on is dissolved in a suitable solvent, mixed 
with platinum blaok (ono-third to one-thirtieth of the 
weight of the substance) and hydrogon led in, during which 
timo the apparatus is shaken continuously. In this 
manner ethylenic linkages easily bocome saturated ; ethyl 
oleate is changed to ethyl Btcarate; eugenol and isoeugenol 
give propylguaiacol (Fournier, Bull. Soc. Chim., 1910(4] 7, 
23); cholesterol in ethereal solution with one-third qjjta 
weight of platinum blaok is oompletoly changed to onou*- 
term dihyaride in two days (Willst&tter and Mayer, this J., 
1908, 642, 829). The method gives good results with 
aromatio hydrocarbons, which are converted into the 
I corresponding cyolohexanes and also with the torpenos. 
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Platinum would appear to give in general more satisfactory 
results than palladium. 

Synthetic ammonia. 

The affinity of nitrogon for hydrogen is so Bmall that the 
two gases do not unite to any appreciable extent either at 
ordinary or raised temporature. The best mixture of 
these gases for tho production of ammonia is 1 vol. of 
nitrogen to 3 vols. ol hydrogen, but the limit of the per¬ 
centage of ammonia attainable under ordinary pressure is 
at high temperatures very small indeed, as will bo seen 
from the following tablo :— 


Percentage amount of NH 3 in the equilibrium of the 
reaction N a +3H S ~2NH S . 


Tomperature. 

Pressure in atmospheres. 

1 | 

1 

100 j 

200 


400° 

0-48% 

_ 

_ 

500° 

013 

10-8% 

— 

660° 

00709 

6-70 

n»% 

600° 

0-048 

4 5 

— 

650° 

0-0321 

3-02 

5-71 

700° 

0-021 

2-1 

— 

750° 

0-0159 

H?4 

2-09 

800° 

0-011 

1-1 

— 

860° 

0-0089 

0-874 

1-08 

950° | 

0-0055 

0-542 

1-07 

1000° 

0-0032 

. 

— 


It would, therefore, appear from tho figures in tho first 
column of the tablo that tho production of ammonia by 
this process would be practically impossible. Thoro is, 
howovor, another factor of tho greatest importance to be 
considered, for tho number of molecules on both sides of 
-the equation 

N,+3H t =2NH 8 
4 mote. 2mols. 

is not tho same, and this decrease means that tho per¬ 
centage of ammonia attainable is proportional to the 
working pressure over a wido range. As will be seen, the 
values for the percentage equilibrium at 100 and 200 atmo¬ 
spheres show a vory different state of affairs, and tcchnioal 
synthesis becomes a possibility if the equilibrium at suoh 
pressure can be reached and in a short enough time. The 

C ss developed is due to tho work of Haber and Lo 
gnol (Z. anorg. Chom., 44, 341; Bor., 1907, 40, 2144 ; 
Z. Elektroohem., 1908, 14, 181; 1910,16, 244; Ger. Pats., 
236,421, 1908; 238,450, 1909; Fr. Pats. 406,943 of 1909 ; 
see also this J., 1905, 131, 545; 1910, 485, 488, 1057; 
1913,134; 1914, 49). Haber has shown that with suitable 
catalysts it is possible to work at temperatures ranging 
between 500° and 600° C. and at high pressure, bo that tho 
equilibrium is noarly maintained with a high rate of flow 
of gas. The actual process used by tho “ Badischo Anilin 
und Soda Fabrik,” whioh firm has taken over the patents, 
is based on tho description given by Haber (see this J„ 
1913, 134). It consists in compressing a mixture of 1 vol. 
of nitrogon and 3 vols. of hydrogon in presence of a oatalyst, 
when under a pressure of 175 atmospheres and at a tempera¬ 
ture of nearly 550° C. about 8% by vol. of ammonia is 
formed. Tho gases pass from the compression cylinder to 
a oooling arrangement, where the ammonia liquefies, and 
may be drawn off, or water may be directly introduced 
into the apparatus, and under the pressure used a concen¬ 
trated solution of ammonia produced directly. The very 
high pressure used limits the space which may bo filled 
with tno oatalyst, but more than 1 kilo, of ammonia can be 
produoed per hour for eaoh litre of catalyser Bpace. The 
neoessary heat is produced by tho roaotion itself, for 13,000 
grm.-calories are set free at this temperature by the 
formation of 1 grm.-equivalent of ammonia from its 
elements. Haber describes osmium as the best catalyst 
but^for use on the large scale it cannot be seriously con¬ 
sidered, as the world’s stook does not amount to much 
over 100 kilos, and only small amounts are obtained 
annually. Next in order comes uranium, whioh, in the 
form containing carbide, such as is produoed in the elec trio 
furnace from uranium oxide and oarbon, crumbles under 


high pressure to a very fine powder possessing at 500 c 
very nigh oatalytie activity. An essential when ui 
uranium is that no water or substanoes which would g 
rise to water should be present in the gases. When t 
process came to be applied on the large scale, diffioull 
of quite an unusual nature had to be overcome, m 
particularly in the construction of apparatus to withsta 
the neoessary pressure and temperature. Steel loses 
oarbon at the temperatures in question, so that its oaj 
bility of withstanding pressure is roduoed to a minimu 
Iron .completely changes its properties and at high te 
peraturos becomes, in quite a remarkable degree, porvic 
to hydrogen under high pressure. But these and ma 
othor difficulties have now been completely overoon 
and tho works of the Badisoho Company at Oppau, ne 
Ludwjgshafon-am-Rhoin, are producing large quantit 
of ammonium sulphate annually. Tho process is n 
without danger, as very slight amounts of oxygon or i 
entering the apparatus arc sufficient, at tho high pressui 
to cause explosions. Automatic devices for indicating t 
prosonoe of oxygen have been introduced, and tho dang 
from explosion is guarded against by setting up t 
apparatus in bomb-proof chambors. A very careful stui 
has been mado of the various oatalyst* which car be use 
and it has been found that in general they are made me 
active by the presence of certain foreign substances 
promotors ; in many cases a very minute quantity is sui 
ciont to raise the catalytic activity vory oonsiderabl 
Among the more important promoters are the oxicU 
hydroxides, and salts of the alkali metals and of the met* 
of tho alkalino earths. Moreover, osmium and uraniu 
are not by any means the only possible catalysts, for in 
itself, manganese, or tungsten can be used with go< 
offoot. Another factor of great importance is the reco 
nition of certain specific poisons for ammonia oatalysl 
The most active poisons arc sulphur, selenium, tolluriui 
phosphorus, arsenic, boron, or tho hydrides of the 
elements; also many organic compounds and corta 
metals of low molting point, which can easily bo form* 
from thoir compounds oy reduction with hydrogon; f 
example, lead, bismuth, and tin. Extremely minu 
auantities of oxygen-sulphur compounds, suoh as sulphi 
aioxide, which are almost always present in tho pure 
commercial products or in tho so-called pure gases, suffi 
to render the catalysts absolutely inactive or to dimini 
their activity vory considerably ; thus iron prepared fro 
its oxide with a content of 0-01 % Na,S0 4 or eontainii 
0-1 %S is quite useless. Tho recognition of these fac 
necessitates the preparation of contact materials free fro 
suoh poisons, and also tho very careful purification of tl 
gases which are to bo used. As little as one part per millic 
of sulphur in the gas mixture can bo injurious, so thi 
oven electrolytic hydrogen has to bo further purifie 
The nitrogen is prepared by tho Linde method, or l 
passing air over heated copper, and the hydrogen by ai 
of the methods already alluded to. In order to fr» 
hydrogon from traces of oarbon monoxide treatment wil 
caustic alkalis at high temperatures is especially recor 
mendod (Badische, Fr. Pat. 439,262 of 1912 ; this J., 191 
722); for instance, hydrogen containing 1% CO can 1 
treated with (a) 80% caustic soda at 260° under 50 atmi 
spheres pressure or (b) 25% caustic soda at 240° C. und 
200 atmospheres pressure. Great as the possibilities 
this process seem to be, neither the Chilian nitrate n< 
Norwegian nitrate industries are likely to suffer thereb 
for the annual inoreaso in demand for those substanoes 
calculated to amount to 185,000 tons of ammoniu: 
sulphate. 

The hardening of fats. 

The hardening of fats oonsists in adding to the glyceric 
of an unaafcuratod acid the necessary number of atoms < 
hydrogen to convert it into the glyoeride of a saturated aoi 

Though by weight the amount of hydrogen required i 
converting an oil into a workable solid fat is not gree 
the volume of hydrogen assumes enormous pronortior 
One ton of oleio aoia requires roughly 79,000 litres i 
2800 oubio feot, and one ton of triolein requires 75,9< 
litres or 2680 oubio feet of hydrogen. It has n< 
been found possible to obtain any accurate Idea < 
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the amount of oils winch are thus treated annually but 
it may be mentioned that the Linde Company’s method 
for the production of hydrogen (this J., 1911, 746 893) U 
bemg owned outin various faotorios lor fat hardening 
to the extent of 1000 cubio metres per hour, which amount 
“ sufficient to harden 100,000 tons of fat annually. There is 
i'SSr'v fa » t0f y *" Norway capable of producing 
4500 oubio metres of hydrogen by an electrolytic method! 
and of hardening 150 tons of whale oil every twenty-four 
hours (Onordahl, see later). The reason why the hardening 
of fats has assumed such large proportions is that so much 
of the natural supply of hard fats is now omployod in the 
making of marganne and other foodstuffs, that the 
amount of suoh fats available for soap boiling has been con¬ 
siderably encroached upon, and hence it has become 
neoessary to find other sources of hard fats for the latter 
purpose. One of the principal oils submitted to the 
prooess of hardening is whale oil, of which the world’s 
supply in 1912 amounted to 1,200,000 barrels (about 42,000 
tons), more than half of which was obtained from Norway 
(Offerdahl, this J., 1914, 32) Ten or fifteen years ago 
only small amounts of whale oil wero used in the tanning 
industry or for lubrioating, its taste and smell prohibiting 
its employment for other purposos. More rooontly larger 
quantities have been worked up for the isolation of glycerol. 
The oil is now almost entirely hardened to a substanoo 
melting between 40“ and 60“ C-, which possesses neither 
taste nor smell. 

Although in the application of Sabatier and Son- 
derons’ reaction, substanoes are only used in the state 
of vapour, and thoso authors lay stress on the point 
that the catalyst should not bo allowed to become moist¬ 
ened with the substance under treatment, the present 
methods for the hardening of oils are the direct outoome of 
tho resoarohos of Sabatier and Senderens. The first patent 
dealing with tho hydrogonation of oils in the liquid form 
was taken out by Norraann (Eng. Pat, 1515, 1903; this J., 
1904, 26). This patent marks tho commencement of a new 
industry, but, in view of more reoent work, it docB not ap¬ 
pear to oontain many of tho essentials of suooess, some of 
which ore :—1. Tho preparation of the catalyst in a suitable 
condition. 2. The proportion of the oatalyst used. 3. The 
temperature at whioh hydrogenation is oarried out. 4. Tho 
refining of tho fatty body. 5. Tho application of continu¬ 
ous moohanical agitation. 6. The use of hydrogen free 
from hydrogen sulphide, 01% of this gas being sufficient 
to stop tho reaction. The importance of some of these 
points is illustrated by the following rooords of experiments 
by O. Hehner:— 

Ct H f absorbed 
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Kgs. 1 and 2 show the behaviour of whale oil and rape 
oil respectively when submitted to the notion of hydrogen in 
presence of reduced nickel. The time during which the ex¬ 
periment lasted and the volume of hydrogen absorbed are 
indicated in these and following diagrams. It will be seen 
that the iodine value of the whale oil fell from 130-7 to 38, 
and the melting-point of the resulting solid JjjjfS® C. With 
the rape oil the iodine absorption fen from 105-4 to 8-3, and 


tbe was 57° C. Fin. 8 

ana 4 illustrate the necessity of exeroiaina oare inthe 
preparation of the catalyst. Niokel prepanxi from the 


t-cF, absorbed 
Rafc Oil 



Ct H, absorbed 

WHALt 0»L N.TPCwivt* *rr«T 0 r Omicin 9P Ni 


SiNi rnoM oaiM 





hydroxide or from the nitrate, through the oxide, 
was of approximately equal effect with whale oil at 
250*, though much leas aotive in the latter oase at 180* 0., 



whereas niokel prepared by strongly heating the nitrate and 
rednoing the resulting oxide was practically without effect 
on linseed oil, and niokel obtained from the sulphate 
through the hydroxide (probably containing traoes o l 
sulphur) was markedly fas active than carefully purified 
niokel from the hydroxide. The following example, taken 
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along with some other data her© quoted, from evidence 
handed into court in the caee of Joseph Crosfield and Sons, 
Limited, v, Technioo-Cheznical Laboratories, Limited, may 
be cited in further exemplification of this point. The 
iodine value of an oil was decreased from 108 4 to 72*1 by 
treatment with hydrogen in presence of nickel obtained by 
igniting nickel oarbonato at 400°—-450°, and reducing the 
resulting oxide with hydrogen at 400° C. A specimen of 
the same oil had its iodine value lowered to 13*2 when 
treated in presence of nickol prepared from the carbonate 
by roasting at 300° for 5—6 minutes, and reducing the 
resulting oxide with hydrogen at 300° C. for 4—5 minutes. 


C«.H 



The curves in Fig. 5 show the great importance of 
selecting a definite proportion of the catalyst, and also, in 
oommon with most of the previous curves, tho effect of 
temperature on the absorption of hydrogen. With 0-5% 
of mckel thero was practically no absorption of hydrogen, 
even on raising the temperature to 250°; with 1% of 
nickel absorption was slow at 180°, increasing rapidly on 
raising the temperature to 250°, whereas with 5% of nickel 


Cl H, o6i»rbtd 



Fig. fl. 


the absorption was st tho end of seven and a holf hours 
considerably greater at 180° than it wbb at 250° C., when 
using only 1% of nickel. Figs. 6 and 7 show the effects 
produced by the presence of arsenic and sulphur in tho 
hydrogen or by using commercial gases, such as water-gas. 
By unpurified hydrogon is meant tho gas such as would 
bo obtained from a good specimen of zinc without further 
removal of impurities. Hydrogen containing arsenio 
was generated from an ordinary sample of zinc. Hydrogen 
containing mnoh sulphur refers to the gas passed through 
a very dilate solution of hydrogen sulphide in water. 
The effeot of hydrogenation on a variety of acids and oils 
is well illustrated by the figures oontained in the following 
table, comprising the results of numerous experiments 
conduoted by F. s|' Passmore, 


CcH .abearbed 

400 







Iodine value. 

| Melting point. 


% 

JNi 

used 

Temp 

Time in 
hours 

! original 
ubstance. 

Of pro¬ 
duct. 

3s 

as 

4 

Of pro¬ 
duct. 





1 


o 3 


Rlcinolcic 







— 

acid 

S 

180* 

2 

89-8 

7-90 

Liquid 

63° 

„ ,, 

6 

100* 

4 

01-8 

3-BO, 

72° 

Emcic acid 

10 

180° 

1 

120-3 

5-95 


58-6° 

Linoldc 

3 

180° 

1 

74 0 

2 05 

34° 

70° 

acid 

3 

240-250° 

2 

182’1 

30-00 

Liquid 

(S0-5° 

t* tr 

3 

180° 

2 

17(5 0 

7-70 

(*(»“ 

Oleic add 

6 

100° 

3 

170-2 

5-98 


65° 

3 

240-250° 

» 

82 9 

4 08 


63° 

„ „ 

1 

100° 

H 

82-1 

9-77 


61° 

Whale oil 

6 

100° 


84-8 

3 83 



3 

180° 

H 

1200 

10-30 

* 

54" 


3 

210-250° 

l* 

li 

123-0 

27-7 



Cod oil .. 

3 

240-250° 

157 0 

13-1 


00° 

Linseed oil 

3 

180° 

3 

150 5 

111 


57° 

3 

240 -250° 

u 

181-2 

0-52 


60 c 

Ilajin oil* 

10 

180° 

it 

17 ( 1-8 

4-75 


62 5° 

3 

180° 

it 

118-2 

11-2 


69° 

Cotton seed 

3 

100° 

10* 

110-1 

24 3 


56° 

oil .... 

3 

175° 

u 

101-8 

18 5 


58° 

Fish oil .. 

2 

100-200° 

0 

124-5 

51 -5 



Almond oil 

2 

175-185° 

0 

92 1 

22-0 

" 

— 


Despite the large amount of work which has been done on 
the hardening of fats, the literature on tho subject is 
very meagre, and almost tho only information which is 
forthcoming is in numerous patents.* A good, though 
brief description of many of tho processes and forms of 
apparatus employed is to bo found in a paper by C. Ellis 
(this J., 1912, 1156). There is, however, one patent 
(Lessing, Eng. Pat. 18,998 of 1912; this J., 1913, 917) 
not mentioned in Ellis’s paper, which appears to differ 
materially from others, more parti.ukrly in the novel 
method for bringing catalyst and oil in contact. According 
to this process hydrogen containing 6—10% of oarbon 
monoxide, such as may easily be prepared from water-gas 
or the thermal decomposition of coal gas or hydrocarbons, 
is passed over reduced niokel, with formation of niokol 
carbonyl. The nickel need not bo pure, but in the form of 
such complex mixtures as are obtained in the treatment 
and reduction of nickel oros. The mixture of hydrogen 
and any desired proportion of nickel carbonyl is then passed 


• F.nglxsh Patents. —1516, 1003 ; 2620, 1007 ; 9112. 1008- 
3762, 7728, 29,812, and 30,282, 1910 ; 72, 4702, 6773, 18 M2 
18,310, 18,998, 28,877, 28,643, and 28,764, 1912; 16,283 lois ’ 
German Patents.— 266,600 and 260,886, 1911. 

French Patents — 378,628, 1907 ; 426,343, 1910; 425,729 and 
438,294, 1911 ; 439,262, 441,097, 447,420, 447,688, 449,668, and 

460,703, 1912 ; 458,445, 1913... 

P.S. Patents.— 1,004,034 and 1,004,036, 1911; 1,040,631 
1,040,632, and 1,043,680, 1912: 1,068,788, 1,069,720, nncf 

3,060,673, 1918. (See tills J., 1904, 26; l(i07, 1160; iE>08, 296 ■ 
1909, 1005: 1910, 1896 : 1911, 986, 10&. I860, 1461; 19li, 189 
898, 448, 722, 826, 1086. 1186: 1918, i34, 268, 476, 497, 648! 
610, 612, 706, 797, 798, in. 96$, 896, 1119 ) ’ ’ 
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into the substance to be hydrogenated at a temperature 
between 200*—240° C., when the niokel carbonyl is decom¬ 
posed and elementary niokel, in a very pure and particularly 
active form, is produoed. The proportion of niokel 
carbonyl required iB very small, excellent results having 
been obtained with an amount equivalent to (M part of 
niokel per 100 parts of oil. Fresh nickel carbonyl is always 
passing into the Bubstance to be hydrogenated, and the 
niokel is believed to act in the nascent condition at the 
moment of decomposition of the niokol carbonyl. This 
seems to be borne out by the fact that if the same per¬ 
centage of nickel be introduced into an oil as nickel car¬ 
bonyl, the latter decomposed and thon hydrogen passed in, 
there is practically no result from tho commercial point of 
view. (Compare C. Ellis, he. cit.; Shukoff s Ger. Pat., 
241,823 of 1910.) 

The prooess of hydrogenation gives riso to fats of any 
desired degroe of hardness, which arc used at the present 
time primarily for soap making. It is stated that the 
soaps produced are very hard and do not lather well, but 
this objection would not appear to bo of a very Berious 
nature, as the hardonod fat could bo mixed with a suitable 
quantity of anothor fat, whioh would give the desired 
quality to the resulting Boap. Hardened fish oil iB odour¬ 
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less and gives a good soap, but uhless the iodine value of 
the oil has been loweeed during hydrogenation to 50 or less, 
thon, on ironing materials washed with such soap, the 
odour of fish oil again becomes noticeable. Harae&ed 
oils seem likely to be used largely in the future for 
lubricating purposes, and as foodstuffs. Even at the 
resent time hardenod cottonseed oil, a substance resem- 
ling lard, is used edibly, and a great number of 
physiological experiments carried out on tho edible pro¬ 
perties of hardened whale oil (Offerdahl, he. cit.) nave 
proved it to be easily digoated. One point, however, will 
require very careful consideration in this respect, namely, 
that an oil hardened by a prooess inoluding niokel as 
catalyst always contains smhU amounts of nickel. Offer¬ 
dahl has shown that tho average amount of niokel in 
hardened whale oil is from 0*5—2 mgrms. per kilo., whilst 
tho most found was 4 mgrms. per kilo. Despite the facto 
that 99-8% of nickel taken is eliminated from the system, 
and that Normann and Hugel (llaibmonaisschnft fUr 
Afargarin-induatrie, 1913, VI., No. 17) have shown that 
this amount of nickel is very much Iobs than that contained 
in many foodstuffs, prepared in niokel vessels, whioh have 
had no injurious effects on those who have eaten them, the 
matter is one whioh will require detailod attention. 


Journal and Patent Literature. 


Patent Specifications may be obtained by post by remitting as follows_ 
English.—M. each, to the Comptroller of the Patent Olllce, W. Temple Pranks, Lsy., Southampton Buildings, Chancery L&ne, 
London, W.C. 

United States.—Is. each, to the Secretary of the Society. „ , 

French—1 fr. 0f» c. each, as follows: Patents dated 1902 to 1907 inclusive, Bolin et Cie., 6(1, Rue des Francs Bourgeois, 
Paris (3e.); Patents from 1908 to (late, LTmprirncrie Nationals, 87, Rue Vioille du Temple, Paris. . 
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Patents. 

Smoke and like particles in air or gase. ; Treatment of -. 

G. B. Burnside and J. S. Anderson, Glasgow.,. Eng. 
Pat. 23,605, Oot. 18, 1913. 

The particles are caused to coalesce and condense by 
treating the gases with moist steam which has been 
electrified by passage through a fine jet.—W. H. C. 


Sizing and classifying comminuted materials 7 Process 

and apparatus for --. H. M. Sutton and W. L. 

and E. G. Steele, Dallas, Tex. D.S. Pat. T,114,935, 
Oot. 27, 1914 j date of appl., Jan. 22, 1914. 

The materials arc fed upon a continually moving, 
transversely inclined bolt, having a roughened surface. 
A vibratory motion is imparted to the bolt from below, 
the frequency of tho impulses increasing from the feed 
point onwards, thus causing tho particles to diverge from 
their ndrmul path at increasingly greator angles according 
to their dimensions. The products of different sizes 
fall into Boparate receptacles.—W. H. C. 

Evaporating-accelerator. B. C. Dun, Santiago, Cuba. 
U S. Pat. 1,110,752, Sept. 16, 1914; date of appl.. 
May 3, 1911. 

The oondensed water and air from the heating chamber 
of tho evaporator enter the receiver, 1, through the 
pipes, 16. 15, and tho water accumulating »t the bottom 
of the reooiver causes the float, 3, to rise, closing the valve, 
29, and opening the Bteam valve, 34. Steam entora the 
pump, 22, which oommenoes to pump the water °ut or 
the receiver. When the float sinks to the bottom of the 
receiver, the valve, 29, connected by way of pipe, 28, 
with a vaonnm pump, ii opened and the rteam vJve, 34, 
is shut. The vacuum pump, withdraws the air from the 
reoetver and some air from the external atmosphere 
snien the float through the valve, 8, and the hollow 


shaft, 4, and drives out any water that may have entered 
the float through tho valves, 8. If any steam enters tho 



ilter-leaj. N. A. Burgess, New York, Assignor^to 
Butters Patent Vacuum Filter Co., Ino. U.S. Pat. 
1,114,224, Oot. 20,1914; date of appl., Aug. 30,1913.JU 
„„_,,ohtai. pipe fitted to the filter-leaf has an op 
roteoted by an overtopping tip beneath the " 

[ the filter-cake.— W- H- (- 
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• Separating apparatus. P. Kropp. Fr. Pat. 468,073, 
Feb. 20,1914. Under Int. Conv., Feb. 21,1913. 

. Solid portioles suspended in a liquid are removed by 
imparting to the latter a motion similar to that of a 
breaking wave by means of appropriate baffles. —W. H. C. 

Absorption and decoloration; Method of effecting -. 

G. H. Hollsing, Trollhattan, Sweden. Eng. Pat. 
22,063, Sept. 30, 1913. 

Sis Ger. Pat. 276,343 of 1913; this J„ 1914,1083.—T.F.B. 

Driers; Continuous automatic centrifugal -*. C. A. 

Wendell, Joliet, Ill., U.S.A. Eng. Pat. 4808, Feb. 24, 
1914. 

i SkeU.S. Pat. 1,088,764 of 1914; thisj., 1914,631.— 1 T.F.B. 

Separator; Centrifuged -. W. Mauss, Johannesburg, 

Transvaal. U.S. Pat. 1,116,862, Nov. 3, 1914. Date 
of appl., March 26, 1913. 

; Sin Eng. Pat. 6478 of 1913; this .1., 1913, 868 .—T. F. B. 
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Explosions in Mines Committee.; Sixth report of the -. 

[Od. 7638.] 17 pp. (See also this J„ 1913, 476, 688, 
1148.) 

Firkdamp in the air holps the inflammation of ooal dust, 
but it does not appreciably diminish the protective 
effect of an admixture of fine uninflammable dust, 60% 
of which should pass a 200-mesh sieve. Water spraying 
must be uniform; an atomiser is best. To prevent 
propagation of flame from coal-dust when a 24-oz. charge 
> of powder is fired into it, 30% of water is required, and 
60% in the caso of the cannon and 6 lb. of coal dust, or 
ooal gas and air through 160 ft. of the 3-foot gallery. 
Reduction of the oxygen to 17% would not prevent 
- explosion, and would bo harmful to the miners. Home 
Omoe recommendations are: (i) 50% of non-inflammable 
dust (pulverised argillaceous shale is recommended), or 
(ii) 30% of water in tho dust throughout the roads, or 

■ (iii) a combination of those.—0. E. M. 

Acetylene ; Quantity of - necessary to cause an explosion 

in a dosed space. Bosnischo Elektricitats-A.-G. Z. 
Bayr. Rev.-Vcreins, 1909, Nr. 6. J. Gasbeleucht., 
1914, 57, 66. 

A KXXTUBi of aoetylone and air will not explode if the 
proportion of aoetylcne is less than 2-6%. The experi¬ 
ments were carried out in a large chamber of 11 ob. m. 
capaoity, ignition being ofleoted by a flame. There is no 
-danger of explosion in dwelling houses, etc., having 
rooms with over 40 eb. m. air spaoe, if tho charge of 
oarbide does not exooed 2 kilos.—A. T. L. 

Carbonisation results with coal stored in the open and in 
bunkers. K. Bunte. J. Gasbeleucht., 1914, 57, 460. 

' Tresis were made at the Karlsruhe experimental gas works 
with the same ooal, part of which had been stored in the 

■ open air for 3} years to a height of 3-6 metres, and part 
in bunkers to a height of 3 metres. The results showed 
-that so far as gasification was oonoemod there was 
practically no difference effeoted by the method of storage, 
but that the ookc from the coal stored in the open was 
rauoh smaller and more friable.—J. H. J. 

■ Coke-oven gas ; Long-distance transmission of -. R. 

Witseok. J. Gasbeleucht., 1914,57,361—388,389—392. 
Tn history of the ooke oven and its development into 
the modern regenerative form, with by-product recovery, 
are discussed. It is shown that there are advantages 
in manufacturing in a large oven, situated in a coalfield, 
and distributing through considerable lengths of pipe, 

. over manufacturing on the small scale near the consumer. 
'Examplea of modern installations are described in detail. 

—O. E. M. 


Producer gas; The Hilger rotating grate generator for -. 

V. 0. Keller. J. Gasbeleucht,, 1914,57, 80-82. 

Thi roof of the generator is provided with a hopper for 
admitting the oharge, and a lock ohamber, so as to seal the 
interior of the furnace from the air during the feeding. 
The hearth of the furnace has the form of an inverted bowl 
which can be rotated by means of worm gear. The rotating 
bowl contains the grate which is oomposed of two parts. 
On the lower part there is a star-shaped hood. A star¬ 
shaped opening leads from here to the top of the grate, 
and permits the air and steam mixture to be admitted to 
tho furnace. By means of a simple meohanism, the 
cogged wheel which drives the hearth can be engaged by 
worm wheels on either side. Tho direction of rotation oan 
thus be reversed and a tilting motion imparted to the ash 
basin. The consumption of fuel is more thorough with 
this than with other generators.—J. N. P. 

Blast-furnace gas; Cleaning and utilisation of -. 

J. E. Johnson, iun. Met. and Chem. Eng., 1914, 12. 
686—892. . 

Whtot tho gases oontain a large amount of water 
vapour some may be removed even by wet scrubbing. 
The total heat available per lb. of dry fuel gas con¬ 



sumed is greater in unwashed gas at 400° F. (204° C.) 
containing 36 grins, moisture per eb. ft. of gas at 
60° F. (17° 0.) than in washed saturated gas at 70° F. 
(21° C.) or at 126° F. (52° C.). It is best to ubs three or 
four outlets from the fumaco top. The downtakes should 
be as nearly vertical as possible; explosion doors should 
be horizontal. The Mullen dust catcher comprises an 
admission chamber suspended from tho erown of the 
oatchor and having vertioal outlet tubes in its floor, the 
tubes projecting towards and ending 4"— 6 " away from 
the surface of water maintained in continuous flow by a 
supply pipe at the eontre of an inverted cone-shaped water 
container. The gases pass through an annular ohamber 
surrounding the admission ohamber to the outlet. In the 
Brassert-Witting primary dry cleaner, used after the 
ordinary oentrifugal dust ohamber, the gases enter tan¬ 
gentially an annular ohamber, B, the lower end of the 
outlet being flared. Below the outlet, the ohamber is 
larger and contains side baffles, F, and a central conical 
baffle, J. A oone, H, is placed at the bottom of the oonioal 
dust collector, G. In a modification the end of the outlet 
is barrel-shaped, a spiral defleotor is placed in the annular 
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ohamber, B, and an annular chamber is formed outside 
the baffles, F, whioh have vertical spaces between them. 
In another modification bars on the outer wall of the 
chamber, B, and extending above and below the flared 
end of the outlet, replaoo the baffles, F, and cone, J. 

—W. F. B. 

•Coal gas residuals. F. H. Wagner. Met. and Chem. Eng., 
1914, 12, 696-702. 

The following results have been obtained with the Fold 
hot tar washing process (see Eng. Pats. 20,139 of 1907 and 
9086 of 1910; this J., 1908, 1011; 1910, 999). 


Washing without Pelouze condenser. 


Q as temper¬ 
ature at inlet 
to washer. 

Tar content In 
grains per cb. ft. 

Grains 

Efficiency, 

% 

Gas passed 
per 24 lira., 
cb. ft. 

Inlet. 

Outlet. 


131° F.(55° C.) 

11-512 

0-2930 

11-219 

97-46 

2,463,000 

127° F.(53° 0.) 

10-386 

0-2160 

10-170 

97*92 

2,453,832 

329° F.(54*C.) 

10-818 

0-2930 

10-626 

97-29 

2,341,800 

129° F.(64°C.) 

13-518 

0-4170 

18-lOt 

96-92 

2,397,000 

126° F.(52°C.) 

9-907 

0-5250 

9-382 

94-70 

2,400,000 


WasheA 

with f 

dottze a. 

ndenser. 


140° F (60° C.) 

10-050 

00436 

10-0064 

99-56 

2,000,000 

194° F.(90° C.) 

13-100 

0-0872 

13-0128 

99-84 

2,600,000 


With the Feld system of ammonia extraction (see this J., 
1912, 430 and 1911, 1381) combined with the Bueb process 
for the extraction of evanogen (this J., 1903, 204) a plant 
carbonising 300 tons of coal per day, working 260 days per 
year, gave the following results:— 

Cyanogen . 1147 cwt. at £3 2s. £3550 

Sulphate. 12,047 cwt. at 14s. £8433 

NH, in press cake 260 cwt. at 32s. 6d. £432 


Total gross earnings . £12,421 


The working expenses were :— 

Materials. £770 

Steam . £340 

Power . £560 

Miscellaneous. £208 

Labour . £521 


Total working expenses . £2405 

Net earnings per year less Interest and depreciation .... £10,016 


—W. F. B. 

Tar i Electrical removal of - from gas. F. W. Steere. 

J. Gas Lighting, 1914, 128, 309—311. (Seo also this 
J., 1914, 1000.) 

When crude coal-gas or produoer gas is submitted to an 
alternating high-tension discharge at 40,000—80,000 volts 
in an ioniser, the tar fog condenses to largo globules, which 
can be readily removed by a oentrifugal or bv a Pelouze 
and Audouin extractor. In an experimental apparatus 
treating 30,000 cb. ft. of gas per hour, rich coal-gas given 
off during the earlier part of the coking period was passed 
through a washer-oooler and then through the ioniser. 
The best temperature was 66°—80° C. (149°—176°F.). 
The naphthalene was separated in crystalline form by 
passing the tar-free warm gases from the tar-extractor 
through a washer-cooler, and the cooled gas contained only 
sufficient naphthalene vapour for saturation at the tom- 
rature of the gas. The separated tar contained little 
nzene and toluene, a larger proportion of these con¬ 
stituents remaining in the gas and increasing its illumina¬ 
ting power. This effect was increased by raising the 
temperature at whioh the gas entered the ioniser. The 
prooess has been used continuously since January for 
removing tar from producer gas for use iu engines.^ ^ 

Gas and water mains 7 Corrosive action of electrical currents 

on the - in the town of Gablenz a. N. {Austria). T. 

Herrmann. J. Gasbeleucht., 1914, 57, 88—89. 
Attention is drawn to the serious electrolytio corrosion 
of water and gas mains in Gabions. The origin of the 


earth currents is attributed to the eleotrio tramways in 
the streets. These vagrant ourrents are assisted by im¬ 
purities introduced into the soil through acids formerly 
discharged by factories in various places. The damaged 
pipes are for the most part situated under the tram rails, 
and oast and wrought iron tubes woro equally attacked. 
In a large number of lead pipes, the metal was transformed 
into a brown powder, whereby serious leaks of gas ooouired. 
The accumulation of gas led in one instance to a disastrous 
explosion. Especial damage has been cauaod at the gas 
works where many lines converge, through stray ourrents 
travelling along the main pipes connected with the plant. 
The water oonduits and oil pumps were thus destroyed. 
Aocidents also arose from the difference in potential 
existing between the earthed gas plant and the tram rails, 
whioh led to discharges betwoon the two. In addition to 
electrolytio aotions, a number of accidents have aiisen 
through lightning discharges. Those have struok the 
overhead hvo wires, or in some oases exposed metal 
fittings, and created a short circuit between the electrical 
leads and the gas mains or telephone .vires. The dis¬ 
turbances at tho gas workB have boon obviated by suspend¬ 
ing electrical traction altogether and by interrupting the 
metallic connection between the street mains ana the gas 
works. This has been effected by the use of flanged joints 
between tho pipes, packed with layers of mica. This 
method however has introduced an additional danger on 
account of lightning discharges. Electrioal oharges con¬ 
centrated in tho ground surrounding the works tend to 
pass along the whole length of pipes as offering the path 
of least resistance to distribution in tho earth ; currents 
thus tend to leap over the insulated section and oause 
dangerous discharges at the metallic termini. The para¬ 
sitic earth currents arise from the differonoo in potential— 
in some cases amounting to 20 volts—between the tram 
rails and adjaoent pipes, and these can best be minimised 
by lowering this potential. It is desirable therefore to 
increase the conductivity of tho rails. Short circuits by 
lightning discharges can be obviatod by more oarefully 
arrangod installations.—J. N. P. 

Petroleum ; Notes on the composition of Mid-Continental 

( U.S.A.) -. F. W. Bushong. J. Ind. Eng. Chom., 

1914, 6, 888—890. 

The results of ropeatod fractional distillations of a Bample 
of Oklahoma jietroleum are given. The crude oil had the 
sp. gr. 0-8513 at 15°/16° C. (tho original oil at tho well was 
lighter, some gasoline being lost during transport). The 
total gasoline fractions (b. pt. up to 150° C., sp. gr. 0-0290— 
0-7687, n , ,f==l-361fl—1-4300) amounted to 13-77% and 
the kerosene fractions (b. pt. 160°—300° C., sp. gr. 0-7716 
0-8630, n l 0 fl =l-4320-1-4760) to 28-80% by vol The 
fraction of b. pt. 290°—298° 0. yielded 10% of a red osonide 
(compare Molinari and Fenaroli, this J., 1908, 1140) of 
which a portion purified by dissolving in ether had tho 
composition, C, 7 H l0 O,. Tho fraction of b. pt. 262°—264° C. 
was refined by treatment with liquid sulphur dioxide 
(Edeloanu, this J„ 1910 143 ; 1914, 343); the oil recovered 
from tho sulphur dioxide extract yielded a nearly white 
ozonido which after being purified by washing its ethereal 
solution with potassium hydroxide had the composition 
C.jHj.O,. The reaction of unsaturated hydrocarbons 
with ozone i* considered to be a valuable moans of detecting 
new constituents of petroleum, which constituents oan be 
extracted from the oil by moans of liquid sulphur dioxide. 

—A. S. 

Viscosimeters [for mineral oils ]; Comparison of Engler's 

and Barbey's -. C. Bahoux. Les Matures Grasses, 

1913, 0, 3221—3224. Petroleum, 1913, 9, 161—162. 

B abbey’s ixometor measures the fluidity of an oil, but does 
not give information of the behaviour of a lubricating oil 
in practice. In tho case of maohine oils, whose fluidity 
is usually determined at 35° and 50° C., the results are 
concordant, but for testing cylinder oils (100° C.) Engler's 
viscosimeter is preferable, sinoe less time is required. 
Moreover, the use of an oil-bath with the ixometer involves 
a considerable error due to the irregular distribution of the 
heat, whereas the heating bath of Engler’s apparatus is 
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S^«s«a 3 l xx 

iuihftee < T ^' " Partioularly noticeable wXrom- 
tha<- n ^ ■’ th ^ fc ? 1 ctl0n cocfl i«iont of which is lower than 
that of mineral oils of equal viscosity. Only miZtl oS 

same* v “ c0 “‘ t 3' tliat have been refined, etc., in the 
same way can be compared by means of Barbev’s 

$S£% the”ttaT- b ° ° alCUlatod int ° B “ bey 

f== mm, 

v.a.m. 

Thif result's^ th ° tc ™P?™t"~ r ^dXqua%rfthl , 'oite r 
£j m'c T? 1 *Y hn casc 01 “'«»a. at 50° 

to oils tCBted at n^r not applicable without correction 
oils tested at 35 C., or to compound oils.—C. A. M. 

V % t ,he J^My column in ,U distilla- 

1 • E -Cracfe. Pctroloum, 1913,9,303—307. 

mTfT' 8 fractionating column consists of super- 
posed cha,mbers having the construction shown in Fig 1 
It ha, given excellent results in the manufacture of 


iatillate. In the oaae of oil, containing asphaltum the 
temperature need not exceed 250° to 280° C., and a good 
quality of asphaltum is obtained, whilst there is only 




bromino, and has now been adapted to the distillation of 
mineral oils, in a series of two or four (Fig. 2) The crudn 
oil from the reservoir, F, is heated in G by vapoura from 
the column II, {he heaviest fraction of\hese vapours 
!.,? simultaneously condensed. The condensed Dortion 

Whence i ? nto 6 n° 0 wb K ' “ ,:har * cd with water, and 
Tlf. n ! j -iV !t 18 separated from the water 
The heated oil from G is passed into the column I where it 
meets an ascending current of steam, and is freed from 
its lighter fractions. It then falls into*the vessel 
whenoe, after separation of water, it is pumped bv the 
pump, E, into the heater, H, and is heated ET* bLn 
temperature by the vapours from II. It then passesmto 
II and ib freed from lamp oil fraotim™ i tv «,? u 
steam, whilst the residue is drawn ofT at N. further 
fractionation 1 , required a third or fourtl, column isSded 
" the apparatus For the distillation of lubrieatiXoils 
the Steam from the superheater. M, must, have ai MiGsJ 
temperature of not loss than 550° 0„ and, to preventcon. 
donsation of oil, must not eool below about 300° C For 

;Zd r ,nre t t?x ™r re x-S - 

oU^WtetlSt ^fnd^ 8 " b 11 "* V^ nfr " 


slight decomposition of sulphur compounds. Petroleum 
residues containing_paraffin wax ore readily fractionated 
into a senu-sohd distillate and a hard undwompMa 
partl l ’ 1 f° ll t 8 i, WttX | 11 18 , , ’ BBential > however, that the Sower 

1^ oflat^TM 8h<>U,a hU WP " inSUlak ' d 1“ 

Motor fuel} Peroxidiscd kerosene as -. G B SelHc 

Petroleum, 1914, 9, 1304—1305. ’ ’ “ 

X ot Y he , av - v Petroleum oUs can be utilised 
as fuel for internal combustion engines if small quantities 
of peroxides or other highly oxygenated 

j^J‘i aS e P . cri ‘ : , aci<1 or “tronapthaienes, etc., are either 
dissolved in them or sprayed into th« air <t,i * t xl 1 
carburetter. Thus pctroloum with V/. of hvd^eim 
peroxide is stated to bo perfectly stable to diw. £ g 
the original oil but little m^Sot^’s^cifo1£? 
or flash point, and to burn perfectly clean and 

cylinder or odourin" tiTeZit Z 
jiower of the engine is moreover incrnasAd adl„ i 
aqueous peroxide may be used as a spray, his preferable 
to shake the aqueous peroxide with the oil, amf allow to 

Ke hvdrev hydX0Car u 0n toyer wiU the " “"tain molt 
1 k f peroxide, and is decanted off. Many 
nitrated substances havo also been employed’in amount 
varying from 0 5 to 5% in solution in the off, with SS 

ST JJ Jlh’tha ™“ ed - f01 , “ ampl ° thftt an addi ‘'™ of 

-/o of naphthaleno picrate increased the power of the 

io Pyr ° nC - and pi “- tavo 

"ZK?*?-Mi V n f~ in int ernal.combustion 

1813. 2 , 125-137, 
19bM^ 3» ’ e6S ~ 575 ’ Chem.-Teohn. Bep., 

ignition and complete combustion of crude 
tar and heavy oils are difficult to obtain in a Diesel engine 
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on Account of the varying quality of the fuel. A more 
rational method of using tar as fuel for engines is by 
-the production of oil*gas from tho tar, and of carbon 
monoxide from the non-volatile residue, the mixed gases 
being UBod in a gas-engine.—A. T. L. 

Benzine; Electrification of -. F. Dolezalok. Chom.- 

Ind., 1913, [6], Petroleum, 1913, 9, 24—25. 
Electrification of benzine passing through a pipe is 
intensified when the pipe is conneotod with tho earth owing 
to the removal of tho electrioity from tho pipe. Con¬ 
nection of a bonzino tank with tho earth is thus no safe¬ 
guard against electrification of the liquid, and is also 
superfluous, sinoo in practico tanks are not sufficiently 
insulated to rotain electrostatic charges. The increase 
in electrification when air and bonzino are foroed togcthei 
through a pipe is due to tho greater friction produced. 
Tho igniting capacity of a Bpark depends upon tho heat 
generated, and this deponds upon the potential difference 
and the quantity of electricity. For the production of a 
spark at least 300 volts are roquirod, but such a spark 
only causes ignition when a sufficient quantity of electricity 
is present; on tho other hand a spark producod by 10,000 
volts will not cause ignition when tho amount of electricity 
is very small. The very slight, barely percoptiblo sparks 
given by eloctrifiod bonzino have only slight igniting 
power, since only small quantities of electricity can 
accumulate owing to the poor conductivity of tho liquid ; 
yot such sparks may cause ignition when they meet fine 
conductive particles. The addition of soap to benzine, 
as suggested by Richter, is useless as a protection. (Soo 
also this J., 1913, 128.)—C. A. M. 

Benzine, from natural gas. Z. Biluchowski and S. v. Pilat. 

Petroleum, 1914, 9, 1305. 

The natural gas obtained from tho oil wells of Galioia 
contains considerable quantities of benzine. Gases of 
sp. gr. 0-820 to 0-892, after drying with calcium chloride, 
wore led through three well-cooled vessels, connected 
together in Bories, containing benzine or kerosene. The 
issuing gas was specifically lighter and had given up from 
3*6 to 9-6% of benzine vapours. Tho benzino obtained 
from the naphtha contained 30 to 50% more aromatic 
hydrocarbons than a similar benzine obtained from tho 
natural gas by condensation, and it is consequently 
concluded that benzine can be most advantageously 
obtained from the gas by absorption. The hoating value 
of tho natural gas only falls by this process from 9132 to 
8856 calories.—G. F. M. 

Mineral oils; Detection of rosin oil in -. Naohr. 

f. d. Zollstellon, 1914, 139—140. Chom.-Teohn. Rep., 
1914, 38, 363. 

Aniline dyes are sometimes added to mineral lubricating 
oils in order to destroy fluoresoence. Before testing such 
oils for rosin oil the dye should bo extracted by shaking 
the oil repeatedly with strong hydrochlorio acid, and 
then washing with water. Viscous oils should bo diluted 
with ether to facilitate the extraction; the ether being 
afterwards evaporated.—A. T. L. 

Paraffin wax in mineral oils ; Determination of -. 

F. Schwarz and H. von Huber. Chem. Rev. Fett Ind., 
1913, 242—244. Petroleum, 1913, 9, 235—236. 

From 1 to 5 grms. of distillate (or less of crude wax) 
are dissolved in the smallest possible quantity of a mixture 
of butanono (mothyl-othyl-ketono) and water (sp. gr. 
of mixture 0*812 at 20° C.) (see this J., 1912, 62), tne 
solution cooled to —20° C., and sufficient butanone added 
to keep the oil in solution. The precipitate is collected 
on a filter chilled by a freezing mixture, and is 
washed with butanone (sp. gr. 0*812) at below —16° 
C., with constant stirring, until free from oil, and 
then dissolved in petroleum spirit, the solvent evapo¬ 
rated, and the residue weighed. In some cases 
slightly more paraffin wax was found by this method 
than by treatment with alcohol-ether, but oils freed 
from wai by means of butanone never gave a 


precipitate with efcher-aloohol. For quantities of wax 
below 13% the results agreed with theory within 0*4% 
(usually 0*1 to 0*2%).—C. A. M. 

Asphaltic material 5 Determination of - in petroleum 

by the so-called excise method. L. Gurwitsoh. Petroleum, 
1914, 9, 1303—1304. 

THe determination of asphaltum in potrolouin produots 
as carriod out by the Russian oxciso authorities oonsists in 
shaking 50 c.c., diluted with 100 c.c. of benzine, with 10 c.c. 
of sulphuric acid of sp. gr. 1*84, and after standing, reading 
off tho volume of separate*} asphaltic material. Experi¬ 
ments show that in the case of lubricating and vacuum 
oils, not only is tho indicated percentage of asphaltum iu 
some cases too high owing to benzine being carried down 
with it, but also a considerable quantity of pure oil may 
bo hold in solution in this benzino. In an actual tost where 
56% of asphaltum was indicated, only 9*5% was present, 
tho diffcronco being benzine and pure oil. On tho other 
hand with a cylinder oil known as viscosino, 13% of 
asphaltum was indicated by tho tost, but when this same 
oil had boon concentrated, but not further refined, so 
that tho residue then contained a still larger proportion of 
asphaltum, tho oxciso tost gavo a zero value. In some 
cases, in fact, a negative percentage of asphaltum may 
lie indicated owing to absorption of sulphuric acid by the 
benzine solution of the oil. Jt is concluded that the test is 
absolutely usoloss for the valuation of lubricating and 
cylinder oils, although for a rough characterisation of 
crude petroleum products it may be of some utility.^ 

Asphaltum in petroleum and its distillation products ; 

Determination of -. K. Charitschkofl. Nieftjanoje 

Djelo, 1913, No. 13; Petroleum, 1914, 9, 690—691. 
Colorimetric and donsimotrio methods have beea 
suggested, but have not boon found practicable. The 
French method, although imperfect, is the only ono in use : 
tho oil, dissolved in benzino, is shakon with Bulphuric acid, 
and the quantity dissolved iB taken as tho asphaltum 
(oomparo preceding abstract). Secondary reactions, suoh 
as polymerisation, addition, etc., cause errors. Tho iodine 
value gives tho content of unsaturated hydrooarbons, 
which should bo doduotod from the asphaltum.—O. E. M. 

Naphthenic acids ,1 Investigation of - from heavy 

commercial lubricating oils. V. Herr. Petroleum, 1914, 
9, 1198—1199. 

An aqueous solution of tho commercial product known as 
“ muilonapht ” gave on addition of sulphuric acid an oil of 
sp. gr. 0*9470, and refractive index 1*4848. The low 
gravity compared with that of tho naphthenic acids from 
kerosene residues, 0*9621, is considered to be duo to the 
prese-noo of a neutral oil which was isolated by distilling 
tho potassium salt of “ muilonapht ” with superheated 
steam till nothing but water distilled over. A solar Oil of 
sp. gr. 0*8878 was obtained as distillate, and tho residue on 
acidification gave naphthenic acids which on distillation 
in vacuum formed a yellow oil of Bp. gr. 0*8737. Another 
method consisted in fractionating the methyl esters ob¬ 
tained by estorifying the acids in the crude oil liberated by 
sulphurio acid from “ muilonapht.” The fraction 270 to 
350° C. was saponified and an acid of sp. gr. 0-9S78 obtained. 
Prom another commercial naphthenic acid an acid of sp. gr. 
0-1)702 was isolated by the potassium salt method. These 
experiments indicate that the naphthenic acids obtained 
from tho higher-boiling fractions of Baku petroleum belong 
to the samo homologous series as tho kerosene naphthenio 
acids, and that the specific gravities of tho technically 
pure naphthenio acids from both fractions arc almost the 
same. This is not in accord with the observations of 
Albrocht (Chem. Rov. Fett-Ind., 1911, 18, 162 and 189) 
who found that tho rise in boiling-point was aooompamed 
by a decrease in speoifio gravity.—-G. F. M. 

Cleaning and utilisation oj blast-furnace gas. Johnson. 

See X. 

Phgsiotogieal effect of melhtne. Rybak. Sit XIX», 




H48 Ob. 11*.—KIEL; GAS; MINERAL OILS AND WAXES. [Deo. 15, MU. 


Patents. 

Fuel ; Composition -. W. T. Vint, Bradford, and S. G. 

Grimshaw, London. Eng. Pat. 20,625, Oot. 6, 1914. I 
A shall proportion of the fibrous root of the canna plant 
is added to a mixture of coal and pitch, before briquetting, 
to prevent the finished briquettes from falling to pieces 
in the fire.—W. H. C. 

Gat producers, blast furnaces, etc. Hoppers for -. 

Babcook and Wilcox, I Ad., London. From The Babooek 
and Wilcox Co., New York. Eng. Pat. 23,054, Oct. 13, 
1913. 

A cyundbioal hopper is provided midway of its height 
with a looso conical ring, which forms a soating for a valve 
opening downwards. This valve has a downward tubular 
extension enlarged at the lower end to form a combined 
spreader and valvo which providos a socond closure at the 
bottom of tho hopper.—A. T. L. 

Gas, oil and ammonia; Manufacture of -. R. 

Maolaurin, Cambusbarron, Scotland. Eng. Pat. 24,426 
Oct. 28, 1913. 

PnonpcsK gas containing at least 14% H, is passed 
upwards through a column of bituminous fuel above the 
produoor chamber so as to form ammonia, and distil off tar 
and oils from tho fresh fuel. The distilling chamber has 
metal walls with annular partitions inclined upwards and 
inwards so as to form troughs for collecting and withdraw¬ 
ing the oils which oondonse in the cooler part of tho fuel 
column. The oils ero thus prevented from running back 
into the hot fuel and being converted thoroby into more 
visoous oils and finally into tar. The fuel is supported 
above the annular troughs by horizontal or inclined 
perforated annular plates. Part of the producer gas is 
withdrawn directly from tho producer chamber, in order 
fnat the temperature of tho fuel column may be kept at 
700° C. decreasing gradually to 500° C. in the ammonia- 
gonerating zone, and below 500° C. in the distilling chamber. 
The draught is regulated so that tho fuel remains in the 
ammonia-generating zone for 4 hours. Tho produoer 
ohambor is of comparatively largo cross-section and has 
very thiok walls to prevent loss of heat. For making 
illuminating gas and coke as well as oil and ammonia, a 
large producer ohambor (diaraetor 8—10 ft. for burning 1 
ton of coal per hour), with walls 2 ft. thick, is surmounted by 
an ammonia-generating and oil-distilling ohambor of three- 
fourths the diameter and 4—5 ft. high. The produoer 
chamber is blown alternately with air and with water-gas 
or coal-gas. Tho gas formed during the air-blow is 
drawn off at the top of the producer ohambor, and tho 
hoated current of coal-gas or wator-gas is passed up through 
the distilling ohambor to an outlet at the top of the pro¬ 
ducer. Coko is withdrawn through latoral doors above the 
grate.—A. T. L. 

Gas producers. P. A. J. Cousin, Loos-Iez-Lille, France. 
Eng. Pat. 4673, Feb. 23, 1914. Under Int. Conv., 
Jan. 8, 1914. 

A botaby grate for gas producers is formod with a deep 
annular trough around its outer edge for tho recoption 
of olinker and ash from an inclinod radial channel in the 
grate. The contral part of the grate forms a blast ohamber 
having a number of tuyere openings. The tuy&res which 
project upwards into the fuel have a cutting edge in the 
direction of their movement and air-disoharge openings in 
thoir rear wall. Tho radial channel in the grate is covered 
by grate-bars which can be raised and lowered by cams. 

To facilitate the passage of the clinkor and ash through 
the radial channel to the annular trough, a rod carrying 
hinged plates is worked to and fro in tho bottom of the 
channel. A fixed inclined plate dipping into the annular 
trough removes the olinker from the trough as the latter 
rotates.—A. T. L. 

Fire-prates for gas producer furnaces. W. P. Gibbons 
and C. J. McEwen, Dudley, Worcestershire. Eng. Pat. 
12,582, May 22, 1914. 

Sir abate hanger-bars rest freely on a aeries of horizontal 
rods fitted at different heights across the grata-opening. 


The bans extend downwards and each rests upon the next 
below, thus forming an inclined grate, which projects 
downwards into the water-sealed ashpit. The separate 
bars are in contact where they rest on the rods, but are 
narrower at the lower part so as to leave air spaoes. The 
top of each bar projects outwards horizontally, forming 
a shelf on which ashes can be plaoed to bank the fire. 
The surface of the bars exposed to the fire is grooved and 
water is run down it from an annular trough at the top 
of tho grate.—A. T. L. 

Gas-producer. J. H. Hirt, Sewiokley, Pa., Assignor 
to Allis-Chalmore Manufacturing Co. U.S. Pat. 
1,114,355, Oot. 20,1914; date of appl., Nov. 30,1908. 
Two superposed cylindrical chambors are separated by a 
partition having a central opening. Fuel is fed through an 
oblique port near the bottom of the lower ohambor and 
“ moisture ” through an oblique port noar the top of this 
ohambor. The producer gas is withdrawn from the 
upper part of tho uppor ohamber.—W. H. C. 

Gas-producer. C. M. Garland, Chioago, Ill. U.S. Pat. 

1,114,979, Oot. 27, 1914; date of appl., Deo. 15,1913. 
The producer comprises an upper ohamber for the dis¬ 
tillation of fresh fuel by means of a downward ourrent 
of steam and gas, and a lower chamber in which gas is 
generated from the coked fuel by moans of an upward 
current of steam and air admitted through a central 
tuyere. The steam is gonorated in an annular boiler 
which forms the wall of tho upper ohamber. This chamber 
is fitted with a depending bell which forms the fuel ohambor 
and provides an annular space through which the gases 
pass from tho top of the lower chamber to an outlet near 
the top of the produoor. Tho steam passes, part through a 
three-way vulve, and a suporheating-coi! in tho walls of the 
produoer, and part direct, to an injector nozzle which 
draws some of tho gases from tho lower chamber and 
delivers them into tho upper part of tho upper ohambor 
to form the downward current of hot gases. A thermostat 
in tho upper chamber controls tho three-way valve so as 
to maintain the temperature of this heating current 
oonstant.—A. T. L. 

Gas generator. G. Akerlund, Assignor to Standard 
Oas Power Co., Atlanta, Ga. U.S. Pat. 1,115,268, 
Oot. 27, 1914; date of appl.. Fob. 2, 1912. 

In a down-draught gas-producer, the gas is withdrawn 
through a central collector in the lower or ash-zone, and 
the air and steam are admitted at a number of points 
around tho wall of the produoer at about the middle 
of its height. An independent supply of air and steam 
is also admitted at the top of tho fuel column.—A. T. L. 

Gas i Process of making -. J. O. Carrey, St. Louis, 

Mo. U.S. Pat. 1,115,392, Oot. 27, 1914; date of 
appl., July 26, 1913. 

An inolined partition extends from the axis of the producer 
near its lowei end to the upper part of one of tho walls, and 
forms the side wall of a distillation chambor for the raw 
fuel. It is heated by tho incandescent fuel beneath it 
and by the hot gases passing to the gas outlet. The coked 
fuel descends from the distillation chamber to tho furnace 
chamber in the lower part of the produoer and is moved 
by stirring arms so that all parts of the fuel are subject 
in turn to the blast which is admitted at separate points. 
Distillation gases drawn from the upper part of tho 
producer are admitted at points between the blast inlets. 

—A. T. L. 

Coal gas i Process for purifying -. R Fabry, Sheffield. 

Eng. Pat. 29, Jan. 1, 1914. 

The cooled and tar-free gas is washed with a solution of a 
mixture of alkali (preferably potassium) carbonate and 
oaustio ammonia in sueh proportion os will take up the 
excess of H,S, CO, and HCN over that which will be 
absorbed by the ammonia in the gss. The washing 
solution is regenerated by heating in a dissociating stut' 
and the vapours and gases given off are mixed with those 
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from the ammonia liquor still and pawed into a saturator 
oontami^auiphuric acid. The gJkoTfrom the sZX 
are utilised by partial or complete combustion.—W. H. C. 

constituents of a combustible gaseous mixture * 

T j < ^ T ? nd & -• A. C. Ionides, jun., 

London. Eng. Pat. 23,360, Oct. 16, 1913. 

A device {or mixing gas and air in a burner in the pro¬ 
portions requisite for oompleto oombustion, and at the 
Bamo tamo preventing baokward propagation of the flamo 
(see Eng. Pats. 16,466 of 1009 and 21,112 of 1911). Tho 
wall of the air oonduit, which is surrounded by a gas 
chamber, is perforated with holos arranged spirally 
wound it and increasing in number towards tho burner. 
By this arrangement the mixture is richest at tho part 
of the mixer nearest tho burner and a backward pro¬ 
pagation of tho flame is retarded by the weaker mixture 
at the other ond of tho mixer. The orifices may be fitted 
with inclined tubes projecting into tho air conduit, thoso 
tubos furthest from the burnor leading furthest towards 
tho axis of the conduit. Tho mixer may be used with tho 
oruoible furnace described in Eng. Pat. 2839 of 1912 
(this J., 1913, 198).—A. T. L. 


Gaseous mixtures [e.g., water-gas ]j Separation of the 

constituents of -. Soo. 1’Air Liquido (Soc. Anon. 

pour l’Etude et l’Expioit. dos Proo. G. Claudo), Paris. 
Eng. Pot. 13,1(50, May 28, 1914. Under Int. Conv., 
May 29, 1913. 

Compressed water-gas enters tho heat interchangers, 
A, A, through the pipe, o, passes through tho tubos and 
away by the pipo, 6 1 , to tho rosorvoir, B l , and thonco 



up tho tubes, b, c. Carbon monoxide condenses and 
collects in tho reservoir, B 1 , and the cooled compressed 
hydrogen posses to the engine, D, where it expands, 
does work ond is further cooled. The expanded hydrogen 
circulates round the uppor part of the tubes, b, c, in the 
vessel, C, and completes tho condensation of tho carbon 
monoxide which was commenced in the lowor port of the 
tubes by tho cold produced by tho evaporation of a 
previously liquefied portion of carbon monoxide which 
supplied tho vaporiser, B, by the pipe, I s , from the reservoir, 
BU The separated hydrogen and carbon monoxide 
pass through the jackets of one or othor of the vessola, 
A, A, to the outlets.—W. H. C. 

Hydrocarbons; Conversion of heavy into lighter -. 

W. A. Hall, New York. Eng. Pat. 17,121, July 26,1913. 
HynROOXBBOB vapours are heated to above 600° C. in the 
presence of a suitable catalyst and under a pressure of 
about 6 atmospheres. The vapours are then passed 


through an expansion ohamber provided with screens 1 
separating the free carbon, ami through a oondensi 
Suitable oatalysts are Ni, Co, Ag, Pd, & and Mn, at 
their oxides. Gas oil treated in this way yields 60—70 
of oil of sp. gr. 0-766, suitable for petrol engines.—A. T. 

Paraffins; Separation of solid - from oils contains 

them. Allgcm. Gvs. f. Chem. Industrie m. b. H. tk 
Pat. 270,994, May 3, 1913. 

Solid paraffins may bo separated from hydrooar lx 
oils by treatment with liquefiod sulphur dioxide 
presence of an unsaturatod aromatic hydrocarbon whii 
is soluble in liquefied sulphur dioxide and will dissol 
tho volatile paraffin hydrocarbons. In some cases, am 
as with tho oils from lignite tar, treatment with liquefh 
sulphur dioxide alone is sufficient to sojiarate the sol 
paraffins. —T. F. B. 


Water-gas ; Apparatus for the manufacture of ■—-. A. ( 
Glasgow, Itiohmond, Va., Assignor to Tho Unite 
Gas Improvement Co., Philadelphia. U.S. Pal 
1,115,0(55, Oct. 27, 1914. Bate of fcppl., Nov. 11, 191 
See Eng. Pat. 28,856 of 1910; this J„ 1912, 04.— T. F. 1 

Calorimeter. U.S. Pat. 1,115,238. See XXIII. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Distillation of hardwood; Effect of pressure on yields i 

products in the destructive -. R. C, Palmor. J. Ini 

Eng. Chem., 1914, 6, 890—893. 

Experiments were made with maplo and birch sawdui 
and birch chips, l x j X J in. in size, distillation beii 
effected in a cast-iron autoclave, 16J ins. deep by 8J ii 
inside diameter. Tho effect of pressure was to increase tl 
yield of charcoal and gas and, to a Blight extent, of woe 
alcohol and to decrease the yield of acetic acid, pyn 
ligneous acid and tar. A greater effect was produced; b 
increasing the pressure from atmoaphorio to 601b. tha 
by a furthor inoroaso. Tho groatost effect was on th 
yiold of tar which was dooroosud 00—65% at 60 U 
pressure. It is suggested that possibly pyroligneous aci 
free from solublu tar might be obtained by Bubjeotin 
tho distillate to high pressure during tho vapour stags. 

—A.S. 

Gas lighting and hygiene. M. von Griibor. • J. Gasbeleuoht. 

1914, 67, 690—091. 

Tests were earned out in rooms in whioh tho oondition 
could bo controlled. Sulphur d ioxide and carbon monoxid 
could not be detoctcd in tho air in the rooms, evcq afte 
the burners had bocn alight for 67 hours; traoes of Aitrs 
oxide were usually present, the largest amount found beini 
10-4 c.c. per cb. metro. The quantity of carbon dioxid 
nevor exceeded 4 parts per 1000 and tho temperatur 
of the rooms was only raised a few degrees. In oom 
parativo exiieiimonts with gas and eloctrio lights, th 
difference in the increase of tno temperatures of the room 
amounted to 1-6° (J., whilst the difference in moisture 
content of the air was gonorally less than 6%. In thi 
room lighted with electrio lamps the ventilation was suol 
that about ono-tbird of the air was replaced per hour 
in the room having gas lamps, two-thinls of the air wa 
replaced per hour. The hot gases from the lamps did no 
appear to have any disinfecting effect on the air,—W. P. £ 

Gas lighting and electric lighting in Japan. Inibnshi 
J. Imp. Gas Assoc., Tokyo, 1914, No. 1. J. Gasbeleuoht. 
1914, 67, 600. 

Although the gas industry is older than the electrics 
industry, the latter has surpassed the former owingto th 
mountainous nature of the country being especial! 
favourable for small eleotrio works with water power 
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Fourteen towns with a total population of over six millions 
have nearly one million gas connections, or 124 per 
thousand inhabitants, whilst the eleotricity connections 
exceed two millions, equal to 272 per thousand inhabitants. 

—^J. H. J. 

Patents. 

Coals and other hydrocarbonacems substances ; Apparatus 

Jor and process of treating -. J. 1). Scott, New York. 

U.S. Pats. 1,115,453 and 1,115,454, Oct. 27, 1914; 
date of appl., Aug. 26, 1910. 

The materials are spread in thin layers on a number of 
supernosed perforated trays Bpaeed apart within a double- | 
walloa chamber. Hot gases arc circulated through the 
spaco between the walls and then downwards over tho 
inatorial to an exhaust pipe.—W. H. C. 

Distilling wood , peat, moss, straw, etc. ; Process for -. 

H. Plauson and G. von Tischenko. Gor. Pat. 276,811, 
Dec. 22, 1912. 

A combined distillation and extraction of wood, peat, 
moss, straw, and similar materials, is etfoctod, with only 
a vory small production of gas, by treatment with super¬ 
heated steam and the vapours of a solvent, such as an 
alcohol, naphtha, an oil, etc. Addition of alkali or 
alkaline-oarth salts produces a catalytic elTcct, resulting 
in tho formation of larger quantities of liquids of low 
boiling-point , such as turpentine and terpone^ from pi no 
wood. A higher yield|of kotonic or other oxygen com¬ 
pounds, lubricating oils, etc., is obtained if tho mixture 
of steam and solvent is heated to 300°—600° G.—T. F. B. 

Arc-light electrode. A. V. Wilker, Berea, Ohio, Assignor 
to National Carbon Co., Olevoland, Ohio. U.S. Pat. 

I, 114,963, Oct. 27, 1914; date of appl., Jan. 22, 1912. 
The oleotrodo contains a silicido of a rare oarth metal, e.g., 
coriumVsilioide.—A. T. L. 

Incandescence bodies made of tungsten or similar metal ; 

Process for making - of uniform diameter. Allgem. 

Elektrioitats-Ges. Ger. Pat. 276,037, July 27, 1913. 
Wibes of tungsten or similar metals, for use in incan¬ 
descence lighting, are heated in presonco of a substance 
which will, under these conditions, attack the thicker 
parts, which are loss strongly heated. For oxample 
whon tungsten wire is heated electrically in presence of 
hydrogen containing less than 1% of oxygen, the thicker 
parts, heated to a red hoat, are oxidisod, whilst the thinner 
Darts, which become more strongly heated, are not oxidised. 
Nitric acid may, be used for tho same purposo, and is 
suitablo for treating wires of tungsten, molybdenum, or 
tantalum.—T. F. B. 

Arc-light carbon. H. Ayrton, London. U.S. Pat. 

1,116,480, Nov. 3, 1914. Date of appl., March 7, 1914. 
See Eng. Pat. 1776 of 1913; this J., 1914, 346.—T. F. B. 


III.—TAR AND TAR PRODUCTS. 

Tar and its derivatives ; Applications of -. KpyBer. 

J. Gasbeleucht., 1914, 67, 200—203 and 220—231. 
Owing to the large amount of benzene for uBe in dye 
manufacture recovered in the production of coke in coke- 
ovens, new outlets arc necessary for the tar and its deri¬ 
vatives produced in gas works. The use of tar oil as fuel 
in furnaces and engines is one such. In furnaces the oil 
should be supplied under pressure and then broken up 
by air streams. A fiat stream issuing under low pressure 
appears better than spraying through easily choked fine 
onfioes. In the Irinyi apnaratiu the oil is vaporised in 
a retort in the furnace, oil flowing to the retort by gravity. 
The advantages of tar-oil in furnaces are smokeless firing, 
simplicity of working and cheapness. Tar oil is also used 
in Diesel engines; and KortingB have a pUnt of flOO H P. 


running with tar from vertical retorts: this works as well 
as a tar oil installation while the oost of fuel is less, but a 
special starting means is neoessary. Tar has also been 
used in furnaces. Tar is in demand for road making and 
for coating wood, etc., especially in roof work. Pitch is 
used in the ooal briquetting industry. Separate works for 
the distillation of 176—200 tons of tar per annum are not 
profitable. Combined working of suoh outputs should be 
resorted to. Both continuous and discontinuous distilla¬ 
tion processes are used. A continuous plant of H. Hirzel 
comprises a raised reservoir into which tar is pumped, 
and whence it flows through a vertical chamber having 
horizontal baffles and hoated to 180° C. to drive off water 
and light oils. It thon passes through a Berios of three 
stills, placed side by side and stepwise. In tho first 
medium oils are driven off, in the second hoavy oils, and 
in tho third anthracene, the pitch being drawn off tlirough 
a cooler into pits. Tho distillates are passed through 
condensers into roservoirs. A fourth still is used alter¬ 
natively as the third in tho series, and alternate cooling 
tanks aro used for the pitch. In tho discontinuous process 
a vortical retort is usual, tho means for driving off water 
and light oils being the same as in tho continuous process'. 
For large plants a vacuum process is desirable. In the 
Sadowassor system, tar in a continuous stream is passed 
t hrough a superheater and sprayed in a vacuum chamber ; 
the ensuing vapour is condonscd in fractional cooling 
chambers. Pitch is suggested as an alternative to cement 
for building purposes.—W. F. B. 

Use of heavy oils (tar, tar oils) in internal-combustion 
engines. Drexler. See IIa. 


The. salo of tar. Chom. Trade J., Nov, 28,1914. 

Tiie following conditions relative to tho sale of tar have 
boon agreed upon by tho Joint Committee of the Institution 
of Gas Engineers representing tar producers and distillers, 
and aro recommended for adoption throughout the United 
Kingdom. 

I. — Sliding-Scale Contracts. — (a) Tbo tar distillers and 
gas authorities, or their valuers, to meet eaoh month as 
usual, to fix tho values of the products other than pitoh. 
(r) Tho tar distillers to pay to the tar producers the 
aggregate value of such products, plus 2 s. 6 d. per ton of 
tar on aooount, for tho pitch, less tho usual 2 J% and 
working expenses, (o) All pitch mado and delivered 
since August 1, 1914, by individual tar distillers during 
tho period of crisis to be paid for each month pro rata to 
the deliveries of tar of each produoer, allowance being 
made for tho 2 e. 6 d. }K>r ton of tar already paid on account. 
(d) On tho resumption of the export of pitch at present 
suspended, the value of such pitch dolivored each month 
to be Bettlod by the usual arbitrators, and tho value ascer¬ 
tained each month to be added to tho tar values and paid 
by tho tar distillers to the tar producers, loss the 2 s. 6 d. 
per ton of tar already paid on account, (e) The additional 
coBt (if any) incurred by tho removal and storage of pitch 
to be oqually borne by the tar producers and the tar 
distillers. 

II. —Price-Fixed Contracts.— (a) The sum of 17s. 6 d. 
per ton of tar to be paid by the distillers and accepted by 
the producers in part payment as the value of products 
otheT than pitch and part value of pitch, (b) Tho balance 
to be paid as and when the pitch is delivered by the dis¬ 
tillers pro rata to the deliveries of tar of each producer. 

III. — Minimum Price of Pitch. —A oommittoe has been 
appointed to consider and, if advisable, to fix prices from 
time to time. 

IV. — Revision of Conditions. —These conditions maiy be 
amended by mutual arrangement between the tar pro¬ 
ducers’ committee and the tar distillers from time to time. 


IV.—COLOURING MATTERS AND DYES. 

Byte and other products from the route liquor of the todo 
cellulate proem Cr»m. See Y. 
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Explosion in a dyestuff plant in the United States. Oil, 
Paint, and Drug Rep., Nov. 16, 1914. 

A series of explosions, which resulted in the death of one 
man and injury to 20 others, ooourred in the dyestuff 
plant 9 f Dr. W. Beckers, Brooklyn. Experiments on the 
manufacture of certain azo dyoBtuffs woro in progress, and 
it is believed that the accident was due to unskilful handling 
of the diazo salts. 

Patents. 

Azo dye ; Yellow -. K. Hagomann, Leverkusen, 

Germany, Assignor to Synthetic Patents Co., Now York. 
U.S. Pat. 1,114,750, Oct. 27, 1914. Date of appl., 
April 21, 1914. 

AH aminoacidyl compound of an o-aiuinophenolsul- 
phonio acid (p-aminobcnzoyl-2-amino-4chloro-l-phonol-6- 
sulphonic acid) is combined with a mothylkotol compound 
( 2 -methyl-indole); when printed on the iibro with chrom¬ 
ium acetate as mordant, thoso dyestuffs give yellow 
shades fast to light and milling.—T. F. B. 

I satin J Preparation of an oxidation product of -. Farb- 

werko vorm. Moistor, Lucius, und Pruning. Ger. Pat. 
276,808, Juno 12. 1913. 

Isatin is oxidised by moans of permanganate in noutral 
aqueous suspensions; a yellow crystalline compound, 
C 16 HpN 2 0 2 . is obtained, of m. pt. 262° C., W'hich is very 
reactive and therefore suitable for use in preparing indigoid 
dyestuffs. It is converted into Indigo White when 
heated with excess of alkali and sodium hydrosulphito. 

-—T. F. B. 

Vat [( anthracene] dyes. A. Hamburger, Assignor to Farben- 
fabr. vorm. F. Bayer und Co., Elberfold, Germany. 
U.S. Pat. 1,115,188 and 1,115,189, Oct. 27, 1914. Dates 
of appl., Doc. 26, 1911, and July 25, 1912. 

See Eng. Pat. 12,865 of 1912 ; this J., 1912,1025.—T. F. B. 

Monoazo dyestuff. H. Jordan and W. Noolmoier, Lever¬ 
kusen, Assignors to Farbenfabr. vorm. F. Bayer und Co., 
Elborfeld, Germany. U.S. Pat. 1,114,711, Oct. 27, 
1914. Date of appl., April 1G, 1913. 

See Eng. Pat. 17,322 of 1912 ; this J., 1913, 862—T. F. B. 

Azo dyes. A. Zart, Opladon, and H. Schweitzer, Lever¬ 
kusen, Germany, Assignors to Synthetic Patents Co., 
New York. U.S. Pat. 1,114,844, Oct. 27,1914. Date of 
appl., Dec. 3, 1913. 

See Fr. Pat. 465,794 of 1913 ; this J., 1914, G39.—T. F. B. 


V.—FIBRES ; TEXTILES ; CELLULOSE ; 
PAPER. 

Oxycellulose in linen goods. M. Saget. Assoc. GGn. doa 
Chimistes de l’lnd. Textile. J. Soo. Dyers and Col., 
1914, 30, 331. 

The formation of oxycolluloBo during the ** creaming” of 
linen is suggested as the cause of the less of strength during 
the bleaching process. This oxycellulose could not be de¬ 
tected by chemical tests, but ifc presence was demonstrated 
by measuring the strength of the fibre after steaming and 
treating with alkali. Linon which has boon partly con¬ 
verted into oxycolluloso tenders under tho influence of 
sunlight and rain. Tho presence or absence of chlorine 
in the fibre is aot considered to be necessarily an 
indication of its strength (see this J., 1908, 27, 260). 

—T. F. B. 

Soda pulp from aspen; Effects of varying certain cooking 
conditions in producing- —■. H. E. flurfaoe. U.S. 
Dept. Agrio., Bull. No. 80, Aug. 31, 1914, 1—-63. 

The variable conditions separately studied were: propor¬ 
tion of NaOH to wood; time of digestiontemperature 


or pressure; initial concentration of NaOH. Increase of 
any of those factors increases tho severity of the digestion, 
whioh is measured By tho quantity of NaOH neutralised per 
unit weight of wood, and decreases tho yield of pulp and the 
amount of bleaching powder required to bleach it. Severity 
of digestion may be judged by the microsoopio appoaranoe 
of tho pulp ; in over-boded pulps the walls of tho fibre are 
weakened and transparent, those of the vessels and cells 
partly obliterated; in under-boded pulps tho wads of all 
tho elements are donBe, and sharply defined; flbre- 
aggrogatos aro common. Tho strength of the pulp may 
either deereaHo or increase with increased severity of 
treatment; when this is producod by increasing the pro¬ 
portion of NaOH or i^ho time of digoslion, tho strength of 
tho pulp docroasoa, but when it is produced by increasing 
tho temperature or the initial concentration, tho strength 
of the pulp may increase, possibly owing tp the production 
of hydrated cellulose. Tho decreased yields resulting 
from more severe digestion involve a greater cost for 
wood and alkali per ton of pulp and a point is soon reaohod 
at which thoso costs are not compensated by the lower 
cost of bleaching. Aspen wood may bo suooessfully 
digested with a minimum charge of 20—25% of NaOH on 
tho dry weight of wood and a consumption effioionoy up to 
95% of tho NaOH present can bo obtainod by suitable 
adjustment of tho temperature and time of digestion. In 
tho experiments, using only clean, sound, pickod wood 
of tho best quality, yields as high as 50—58% of well- 
separated unbleached fibre were obtained; with yields of 
54—55% tho pulp bleached woll with 10—11% of bleaching 
powder. These results are 10—25% butter than those 
reported from pulp mills working with ordinary wood 
under practical conditions. Of the factors of oost, that of 
tho wood is of the most importance, next comes bleaching 
powdor, and lastly alkali. Tables and outvob are given 
showing tho influence of tho variable factors of digestion 
upon yield, bleaching quality, colour, freedom from shive 
and strength of the pulp, and the various digestions aro 
illustrated by samples of tho pulp produoea. In illus¬ 
tration of the conditions adopted for the preparation of a 
clean, easy-bleaching pulp, tho following particulars may bo 
citod from tho tables : weight of air-dry chips, 40 lb.; 
initial volume of lye per lb. of dry wood, 0-376 gall.; 
concentration of NaOH, 80 grms. per litre ; proportion oi 
NaOH to dry chips, 26%; total time of digestion, 8 hrs.; 
time at maximum pressure, 7 hrs.; maximum pressure 
100 lb. per sq. in.; yield calculated dry 52-5% ; bleaching 
powder required, 9-0—9-5%. When the time at maximum 
pressure was reduced to 5 hrs., tho yield was 53-7% and 
tho consumption of bleaching powder 10-6%.—J. F. B. 

Sodium peroxide for bleaching rag half-stuffs ; Suitability of 

-. von Possanner. Woehenbl. PApiorfab., 1913, 

3161 ; Chom.-Teohn. Rep., 1914, 38, 241. 

Experiments with Bodium peroxide as a substitute for 
bleaching powder for bloaching rag half-stuffs showod that 
its bloaching action is very feoble and that even for 
improving the colour of pulp3 already bleached it is not 
particularly satisfactory and can only bo recommended in 
exceptional oases where complete freedom from ohlorine 
compounds is essential and cost of little consec^uenoe. 

• 

Dyes and other products from the waste liquor of the soda 
cellulose process. M. P. Cram. J. Ind. Eng. Chom., 
1914, 6 , 896—897. 

100 o.o. of the crude black liquor of sp. gr. 1*25 were treated 
with 30 c.o. of hydrochloric acid of sp. or. 1*18 and heated 
to boiling. Tho precipitate produced (yield 14 grms.) 
agglomerated into plastic lumps whioh became brittle on 
cooling. It was composed entirely of organic matter and 
was soluble in alkalis and dilute alcohol. When dis¬ 
solved in oaustio soda it could be used as a size for paper, 
to which it imparts a reddish-brown tint, or as a stain for 
wood. Its alcoholic solution could also be used as a wood 
stain^ It is partly soluble in chloroform and the soluble 
part, dissolved in a volatile solvent, could be used as a 
varnish. When heated with potassium sulphide and 
sulphur tq 185°—230° C. it yielded a dyestuff giving 
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»nd unmordanted if ht ' on , w ° o1 - ailk 

obtained by nitratino thn 5° yel, ? w wool dyes were 

The filtrate fr™%nl?-.' ru4a4e or the or *ffinaI liquor, 
acetic and an Z„?‘ l atC yic,ded ’ «n distillation 
which yielded prXl T n ?T V 7 n ?’ P robaU J’ a phenol 
when treated ^ SUk 

lleC ° VerV ° ftpenl '™t™ casing operatic ns. Payne. 

Patents. 

a^ a as rSHS^r := 

discharged either from one thom^r'totho^n''"* b ° 
the atmosphere. Tho th “ noxt or ‘nto 

progressively inoreasod in the h,i at ?' nstb ‘ho ozone is 
Animal fibres are proforablv tiw.!^/? 68 '!* 4bo lr eatmcnt. 
when in the forHf ^ lh ° “«•>* process 

preferably after the bleXrand Ti Ve 'K‘ abl ° fibree 
operation.—J. Jf. ^ am Iwfwo the spinning 


[D*C.U,18l4. 


made from cXw MaZvft ™ 1 !"” 1 coUml or thread 
Ltd., London, and W SCnZu ° 7~' Cou rtauIds, 
Pat. 13,160, May 28,' ioH ’ Bra ' n4r0e ’ Ea80 *- W 

wUh E L C no , iu«o t n °o n , -o treated 

else first with albSmfnous ° h °L 8al4 ° f a,1 ™™um. or 
formaldehyde and subsenimnti Bolatinous matter and 
acetate, then heated d™,i' <n4 'i" w . ltb tb< * aluminium 
The crimed fabric is finished h?,* cr ! m .f’ e ‘( or embossod. 
a solution of shellac in aloohnl a P pi V n ? a dressing, e .g., 
a spray to one * 

Pa ^»^;uiZ^Z/YM tr 2 ZSr~\ F- w - 

lx strainers of the « iog-knotte J »t .1 ’ 19,1 

and their frame a4 mounted 4110 at ™ner plates 
hearings arrangod at opnosSdL ,T? s P™g-«pported 
motions are imparted to the bnari ° 410 va4 and v lhratory 
that tho entire inner vat Mo '°f 8ido “%• » 
about a longitudinal axis which vlb ™tory movement 
«f gravity of the ml Sov^S fc" 41,0 “■*» 

operating, in conjunction with the “ 1 "f- ac4ua / , ' 1 K motions 

■™ “ *-» - vtsrsszi tss 

—J. P. B, 

Drying machine [for paper 1 n w , 

i** *&»»! 

steam t mn this systeni Zes ZouehT “"1 4 ?,° oxhan8 ‘ 

*.TSsS;r 

-W.H.C. ' 

(Paste rmlphite liquor; Bleached _ 

paring same. M. F Couvhlin v, ’ T* B roreM of pre- 
C. E. Swett. frovidenco 1 ft T*’ Stroughton, Mass., and 
nardNewten“ter*? F ; *■ Ken- 
0°t 20, 19,4 ; date ofap^Mi, 

«ent W ^ei4a^'watej D and tSn^th* 1 Wi4b an ox ><h'sing 
(hydros ulphitc)*—j & jj i and 4h<m with a reducing agent 

JmU.8. Pat. 1,099,188 of 1014; this J.,1914, 786.-T. F. B. I 


VI.—BLEACHING; DYEING; PRINTING' 
FINISHING. ’ 

Bleaching ; n c fW o{ _ g „ ... 

Tnvh. ® yera and Col-. MM, M.W-ST ' S ° C ' 
to the'S “ Cld “ d “® initially 

proceeds, hydrochloric acid x ^ cn ’ but “ the bleaching 

V F- ' 

Taylor's observation 7 (thiT J JtTld B 0 H 1 4 ’°“' 

always a cortain anvumt ■, ’ . there is 

treated with hypoddorous f a ,!i'ri Udua ,°. oiour in ootton 
explained by S date of n-,° r clllorin,, water, is 
carbonate is added the rnttnn^'hhnum; when oaloium 
Tho colouring matters of brown r'* com pletely bleached, 
are at once parttfiv ble«h7d In 0 ” ° nd ° f boiled “‘to. 
water, but prelongod^ treatmid hT" 1 "™ 10 ?- ^ cblorine 
elfect. Theaetioirof blnShi^! v<! , r T httlo further 
dyod with direct and basicVosteffs^n! 0 ^ 410118 on cotto ° 
in a number of cases th,. „„i bas boen examined; 

-r.f-tss: 

siTSir^; 2*r;sr 'r»*X»*£i 

2 s 

chlorites is duo to the iw b iT blnK action of hypo- 

into chloroform. It is eonsfdrS^d conv,:rt alcohol 

is formed by the into“S^ h »j>»accnt chlorine 
hypooldorouH acid. The effect ^f til ° nd ? *“ b 4be £ree 
produced during bieaehim. wt h l. Llv caIcl “ In chloride 
to be negligible but wCfnalnn b u ”§ P°wder is shown 
the bleaching , rocem it a^wl. a° h 0n “ e 18 added durin * 
showing that Cochloret z. ., * Stlffiula tmg effect, 

whole TtteSnl iW d ^ n « thB 

-T. F. B. 

SMuni perborate; [The true value of _ in bkachin,n 

Techm n Repf' 1913 * 18 > Chcm^ 

bleach on tS'grouid oncost yet it haT^ tb ,° oblor i no 

hydrogen peroxide, mainly o^aLraroT ^^ 80 ' 1 °T? 

^■;“ir.£Tz 3 ;r^ »as.™; 

aKtasiapas 

s^-crsissfliSaSig 

_T D 
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Dytd Icxtilet ; Lost of colour on storing -, p. Heer- 

a ^ onatMohr - Toxtil-Ind., 1913, 28, 204, 
237 and 268. Chem.-Toohn. Bop., 1914, 38, 12L 

Tkk loss of oolour may bo due to suoh a largo variety of 
oauses that no single method of testing the fastness of 
dyed material is available. Conditions of storage have 
great innuenoe: forinstanco gases given off by the lighting 
arrangements sometimes cause troublo. Tho most common 
causes of damage are heat and light, with varying con¬ 
ditions of moisture.—J. B. B 


Garments ; Improvised waterproofing of military —. 

G. A. Le Roy. Comptos rend., 1914, 169, 033—634. 
Wool fat is melted with a littlo ohlorofonn, carbon 
bisulphide or tetraohlorido and thon at onco dissolved in 
motor spirit or other industrial hydrocarbon to form a 
10% solution. If a non-inflammablo solution bo 
desired, the hydrocarbon may be blended with half its 
volumo of carbon tetrachloride or diohloroethylone. 
Garments steeped in this solution for a few minutes, wrung 
out and dried in the air become offectivoly waterproofed 
and retain this quality when in use.; the appearance and 
physical qualities of the cloth are quite unaffected. 

—J. P. 11. 


Finishing composition and method of preparing some 
[from waste sulphite liquor j. M. P. Coughlin, Stroughtou, 
Mass., and 0. K, Swott, Providence, R.I., Assignors 
to P. H. Konuard, Newton Center, Mass. U.S. Pat. 
1,114,119, Got. 20, 1914 ; date of appl.. Sept. 22, 1913. 
A waxy matorial, with or without a soluble soap, is 
incorporated with waste sulphite liquor in suoh -pro¬ 
portion as to be readily emulsifiablo noth water.—J. B. 

Hanks of thread, etc. s Apparatus for liquid treatment of 

-. J. Clayton, Coventry, Assignor to Courtaulds, 

Ltd., London. U.S. Pat. 1,116,242, Nov. 3, 1914. 
Date of appl., Oct. 28, 1913. 

See Eng. Pat. 0067 of 1013; this J., 1014,107.—T. V. B. 


Vil.—ACIDS; ALKALIS; SALTS; NON- 
• METALLIC ELEMENTS. 


Spent lime from causticieing operations [and in sugar 

factories] j Recovery of the -. J, H. Payne. J. Ind. 

Eng. Chem., 1914,6,937—930. 


Patents. 

[Scouring.] Treating cheeses, cops , etc. of woollen yam 
preparatory to warping. H. Heymann, Bradford. 
Eng. Pat. 28,204, Deo. 8, 1913. 

Cheeses, cops and similar forms of yarn spun from 
previously dyed wool aro degreased by moans of a volatile 
solvent, thus avoiding the hanking of the yarn for tho 
usual scouring _ or the enorgotic scouring roquirod when 
this operation is performod on tho woven piooe.—J. B. 


Bleaching fabrics; Apparatus for -J. T. Niblett 

London. Eng. Pat. 26,727, Nov. 20, 1913. 

A KOTABY laundry maehino comprising a drum mounted 
in a stationary casing is provided with eleotrodes fitted 
cither to tho rotary drum or to tho outer casing; 
in the latter caso the electrodes may bo contained in a 
recessed opening or sump over whioh the solution flows 
during tho treatment. Tho oloctroiyto consists of a solu¬ 
tion of a suitablo chloride in which tho goods aro rotated 
while eleotrolysis is taking place.—J. F. B. 


[Djfemg hat bodies.] Apparatus for agitating solid bodies 
m a liquid. ,T. H. and W. Robinson, Stockport. Eng 
Pat. 17,126, July 20, 1914. B 

The hat bodios are agitated in tho dye-bath by means of a 
vane revolving round a central axis. The vano projects 
a little above tho surface of the liquor and is of such a 
size that a spaoo is left between its outsido edge and tho 
wall of the vat.—J. B. 


Dyeing machine. J. H. and D. M. Giles, Amsterdam, 
N.Y., Assignors to J. H. Giles Dyeing Maehino Co., 
Portland,. Me. U.S. Pat. 1,114,464, Oct. 20, 1914 - 
date of appl., Doo. 20, 1913. 

The yarn is carried on stioks supported on a wheel whioh 
revolves partially immorsed in tho dye-bath. Tho sticks 
have star wheels at their ends and ratchet arrangements 
to cause them to rovolvo periodically, somewhat after 
the manner of the Kiauder-Wolldon machine.—J. B. 


The long rotary kiln suoh as is used for Portland oement 
manufacture has boen applied suooossfully in the Western 
United States for re-burning the spent-lime obtained in the 
manufacture of beet Bugar and more recently to the re¬ 
burning of the spont-limo from oaustioising in alkali and 
wood-pulp faotorioB. The capital cost of a plant with a 
capacity of 30 tons per day would ho about 17,000 dollars 
(£3640) and tho working oxponscs for a plant using pro- 
dueer-gos would he:— 

Fuel. SOU lb. coal at Ills till, per ton (2000 lb.) . 8 i 

Labour, 2 men at IDs. 5d. and 2 men at 8s. id. 18 

ltcpairs (including 1 lining per year at £188). 8 

Power, ao H P. at £8 for year . 61 

Interest and depreciation . 0| 

Taxes and insurance . 2 

Yard labour, supplies and miscellaneous . 71 

Unforeseen . 8 

Total cost per ton of lime recovered . 7 # 


With a properly designed plant practioaliy no dust is 
produced and the waste gases leave the Join at about 
350° F. (177° C.). The rooovered lime slakes and 
cauBtioisos more slowly than fresh lime, but settles mooh 
more rapidly.—A. S. 

• 

Preparing neutral ammonium citrate solution. MoCandleML 
See XVI. 


Ammonium sulphate standard. (Jhcm. Trado J.. Nov. 28. 

1914. 

The chairman of the Sulphate of Ammonia Association 
has issued a circular to the members urging them to 
improve tho quality of the product and to make sulphate 
which tests from 24} to 25% ammonia, with not more than- 
3% moisture and not more than 1% acid, adopting if 
possible, 25% as a selling basis. It is believed that the 
adoption at theso standards will enablo British manu¬ 
facturers to compote in markets from which they have 
been or are being excluded. 

Patents. 


Dyeing or washing machine. H. Honnig, Paterson, N.J. 
U.S. Pat. 1,115,072, Oct. 27, 1914; date of appl., 
Aug. 10, 1911. 

Yabn is hung on stioks in a tank on oither side of whioh 
are vertical flues fitted with air injectors and having at 
their tops deflecting plates for directing the liquid andl air 
laterally and downwards into the centre of the tank. 

—J. B. 


Alumina compounds; Solutions of -. [Stable sodium 

aluminate solution.) H. Spenoe, T. J. I. Craig, and P. 
Spence and Sons, Ltd., Manchester. Eng. Pat. 20,970, 
Sept. 17, 1913. 

Cokhkbcial sodium aluminate solution is treated with a 
small proportion of an organio substanoe oapablo of 
inhibiting the spontaneous separation of aluminium 
hydroxide; far example, it is heated for about 2 hours 
at 100° C. with 0-6—1-6% of sugar.—F. Son*. 

u 9 
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Hydrotit alkali-metal tilicalt and method of fteducing it. 
IS. A. Paterson, Port Arthur, Ontario, Canada. U.S. 
Pat. 1,111,918, Sent. 29,' 1914 ; date of appl., Boo. 17, 
19)3. 

A dby powder containing a largo percentage of silioa is 
produoed by partially drying an alkali silicate at a com- 
paratively low temperature and under reduced pressure, 
so as to form a solid mass, coarsely grinding the product, 
further drying and grinding to a fine powder, and then 
again drying until the wator content (preferably reduced to 
12—19% of combined H,0) is only sufficient, in con¬ 
nection with the alkali present, to render the material 
readily soluble in oold water.—F. Sons. 


Barium and strontium oxides; [Continuous] Process of 

producing -. H. G. Akers, Toronto, Canada. 

0.9. Pat. 1,113,178, Oct. 13,1914 ; dato of appl.. May 8, 
1913. 

Crude barium or strontium carbonate, mixed with a flux 
and a reducing agent, is melted at about 1200° 0., 
preferably in a carbon-lined furnaco in which a reducing 
atmosphere is maintained, and the moss refined by again 
adding a reduoing agent, the evolved gusos being ignited 
to boat the charge and preheat the incoming chargo. Any 
oarbon dioxido liberated from the chargo may bo diluted 
with the combustion gases from the fuel employed in 
heating the furnaoe, in order to lower its partial pressure. 

—F. Sods. 


Nitrogen; [Cyclic] Methods of fixing -. J, hi. Buchor, 

Covontry, R.I., Assignor to Nitrogen Products 0o. 
U.S. Pats, (a) 1,113,698 and (b) 1,113,699, Oct. 13,1914; 
dates of appl., Aug. 8, 1911 and May 12, 1913. 

(A) A salt, c.g., a haloid salt, of a metal capable of forming 
a nitrido, is elootrolysod, and the separated metal con¬ 
verted into nitrido by reaction with nitrogen or a nitro¬ 
genous reagent, and the nitrido treated with a hydrogen 
compound (e.g., halogen aoid prepared from the electrolytic 
halogen) or an ammonia-halogen compound, so as to yiold 
ammonia, or substanoe containing ammonia, and the 
original salt. (B) A motallio nitride, produoed as abovo, 
is treated with a hydrogen compound (such as water), so 
as to form a substanco containing ammonia and an oxygon 
or other compound of the metal, and the latter is converted 
by treatment with at least one reagent (preforably halo- 
genous in charaotor) into a salt which can bo electrolysed. 

—F. Soon. 


Magnesium sulphate from residues of potash salt manufacture 
containing kieserile; Preparation of —R. Heintz 
Toohn. Buro f. d. Chem. Ind., Cl. m. b. H. Ger. Pat. 
276,702, Maroh 0, 1913. 

The residual products containing kiosoiite, obtained in 
the treatment of carnallite and “ Harlsah," are 
dissolved in dilute magnesium chloride solution at about 
80°—100° C„ and the solution is completely or partly 
saturated with sodium chloride at the same temperature 
and allowed to cool, whereupon magnosium sulphato 
crystallises.—T. F. B. 

Ammonia from its elements; Process for obtaining _ 

using cerium nitride as catalyst. Kunheim und Co 
Ger. Pat. 279,980, Juno 20, 1912. 

A mixture of nitrogen and hydrogen under pressure 
is, passed ovor a heated catalyst consisting of cerium 
nitride (obtained by the aotion of nitrogen on ooersely 
powdered cerium) or a substanoe containing not loss than 
20% of cerium nitride.—T. F. B. 


Ammonia from its elements; Catalytic preparation of _ 

F.Hlavati. Ger. Pat. 277,064, June 19,1910. Addition 
to Ger. Pa t. 276,343. 

A mixture of nitrogen and hydrogen is subjected to treat- 
mWit by (rootrio Spark dbohaiges and passedmver aoatalytt 


whioh has the power of absorbing both nitrogen and hydro* 
gen. When a oatalyst consisting of platinum and titanium 
is used, the temperature of the catalyst is regulatod to 
induce absorption first of the hydrogon by the platinum 
and then of the nitrogen by the titanium ; the temperature 
is then raised to suoh a degree, not abovo 500° C., that the 
gases are liberated in an active condition. The pressure 
is increased or decreased according to whether absorption 
or evolution of the gases is taking plaoe.—T. F. B. 


Hydrogen; Process for liquefying commercial - by 

expansion. J. IS. Lilionfeld. Ger. Pat. 279,667, Doc. 
23, 1910. 

The compressed hydrogon, containing 1 to 2% of air, 
is allowed to expand in two or more Btages, and at one of 
the intermediate stages the pressure and temperature are so 
regulated that the air separates in tho form of a liquid, but 
is not solidified. A temperature of about — 216° G. is 
suitable for this purpose.— 1 T. F. B. 

Caseous mixtures; .Separation of easily condensed or 

absorbed constituents from hot , compressed -. J. 

Ephraim. Ger. Pat. 276,718, Doc. 14, 1912. 

The gaseous mixture is coolod and oxpandod, then passed 
through a condensing or absorption apparatus, and again 
heated and compressed by aid of the heat and energy 
obtained in tho first stage of the proocss. Tho process may 
be applied to the separation of ammonia from the gaseous 
mixtures produced in the catalytic prooosr.—T. F. B. 


Nitric acid ; Process of concentrating -. F. Hausmann, 

Assignor to Vorein Chomiscber Fabriken in Mannheim. 
Mannheim, Germany. U.S. Pat. 1,116,192, Oot. 27, 
1914. Dato of appl., Sept. 9,1913. 

See Kr. Pat. 462,290 of 1913; this J., 1914,311.—T. F. B. 


Nitrate of lime and other salts ; Reduction of - to powder. 

Norsk Hydro-Eloktrisk Kvaelstofaktieselskab, Christ¬ 
iania. Eng. Pat. 468, Jan. 7,1914. Under lnt. Conv., 
Jan. 23,1913. 

See Fr. Pat. 466,963 of 1914; this J., 1914,866.—T. F. 11. 


Nitrates ; Production of commercially pure —■—. ('. 
Bosch and W. Wild, Ludwigshafon, Germany, Assignors 
to Norsk Hydro-Eloktrisk Kvaelstofaktieselskab, 
Christiania. U.S. Pat. 1,116.164, Oot. 27, »14. Date 
of appl., Juno 22, 1909. 

See Ger. Pat. 210,107 of 1908; this J., 1909,650.—T. F. B. 


Nitric oxide ; Electrodes for use in the production of -. 

C. Rossi, Lcgnano, Italy. Eng. Pat. 23,959, Oet. 22, 
1913. Under lnt. Conv., Oet. 22,1912. 

See Fr. Pat. 403,821 of 1913; this J., 1914, 421.—T. F. B. 


Hydrogen; Producing -. C. Bosch and W. Wild, 

Assignors to Badisohe Amlin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 1,115,778, Nov. 3, 
1914. Date of appl., June 30, 1013. 

See Fr. Pat. 469,918 of 1913 ; this J., 1914, 24.—T. F. B. 


VIII.—GLASS; CERAMICS. 

Ohm analysis; Some rapid methods for -. E. C. 

Sullivan and W. C. Taylor. J. Ind. Eng. Chem., 1914, 
6,897—899. 

The glass is decomposed by a mixture of hvdroSuorio add 
and oxalic add (instead of suphhrio acid). For glasses 
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containing only sOioiLlead, soda and potash, with (mall 
amount* ol iron, la¬ 
mina, manganese, lime 
and magnesia as impuri¬ 
ties, . 1 grm. of the 
finely-powdered sample 
is moistened with water 
in a platinum oruoible of 
about 40 o.c. capacity, 
and 2 grins, of oxalio 
acid and enough 48% 
hydrofluoric acid to half- 
fill the oruoible are 
added. The mixture is 
evaporated to dryness 
on a radiator (see 
below) at a temperature 
just high enough to 
expel the excess of 
oxalio acid. When all 
the aoid is expolled tho oruoible is cooled and the 
evaporation repeated twice more with oxalio aoid (about 
5 grms. in all) and water. Tho residuo is treated with 
hot water, cooled, and filtered. The insoluble portion 
consists of load oxalate, with a trace of caloium oxalate, and 
may bo titrated with permanganate or tho lead determined 
as sulphate. The filtrate is evaporated, the residuo heated 
to decompose tho oxalates, dissolved in dilute hydro- 
ohiorio aoid and evaporated to remove silica. The residue 
is treated with hot water and a few drops of hydroohlorio 
add, and a few drops of bromine water and a little ammonia 
added to the solution which is boiled, and the preoipitated 
hydroxides of iron, aluminium, and manganese filtered off. 
In ono portion of the filtrate, any magnosium is preoipitated 
as magnesium ammonium phosphato and calculated to 
chloride. The remainder is evaporated, heatod to expel 
ammonium salts, and the ohloridos weighed, the weight of 
magnosium chloride found and also the alkali obtained 
in a blank determination being deducted. Tho potassium 
is determined with platinum ohlorido and the sodium 
obtained by difference). In tho case of glasses containing 
other elements, Ca and Zn give insoluble oxalates ; Cd is 
also insoluble, but in presence of Zn traces are found with 
tho soluble oxalates ; Co, Cu, Ni, Ba, and Mg oxalates are 
mostly insoluble, but must be tested for in the soluble 
oxalates unless special precautions be taken; Na, K, Al, 
Cr, and As are found with the soluble oxalates ; Mn up to 
2% is soluble, but with larger quantities partly insoluble; 
Fe is soluble, but in presenoo of Zn traces remain insoluble; 
Sb is usually soluble unless the oxalates be heated too 
strongly. Borates do not interfere, but the results are 
not satisfactory when more than 3% Al t O s is presont. A 
oomplete analysis can bo made in a day. 

The sucooss of tho method depends to a considerable 
extent upon the use of the radiator (see above) shown in 
the figure (compare Hillebrand, Bull. No. 422, U.S. Geol. 
Survey, p. 31). K is of sheet iron, aluminium or nickel, 
ti—7 om. high, 8 om, diam. at top and 5 cm. at bottom. 
The base, B, of iron, niokol, or platinum, is attached to R by 
turning the cogs of B up and over those of B. A platinum 
triangle is inserted about 4 cm. from the base; and an 
aluminium ring with an opening slightly larger than tho 
underlying oruoible is placed over the radiator to hasten 
evaporation. 

For determining borio oxide in borosilicato glasses a 
modification of wherry’s method (this J., 1908, 1179) 
is usod. 0-5 grm. of the glass is fused with sodium oarbon- 
ate, tho product treated with 20—30 o.c. of hot water, 
filtered, and the filtrate and washings treated with about 
7 c.o. of concentrated hydrochloric acid in a 250 o.o. round- 
bottomed flask, and thon Wherry’s method followed, except 
that barium hydroxide is used in placo of sodium hydroxide 
for the titration.—A. 8. 

Patent. 



Oven suitable for use in the manufacture of files, pottery, an 
analogous mare, and for other purposes. C. Dresslei 
Marlow. U.S. Pat. 1,116,038, Nov. 3, 1914. Date c 
appl., March 17, 1913, 

sn ing. Fat. 8228 of 1912 ; this J., 1913,792.- 


-T. F. ] 


IX.-BU1LD1NG MATEBIAuS. 

Portland cement raw material) from Saga, Cebu ; Efficiency 

of -. W, C. Redding and F. D. Reyes. Pmllppfne 

J. Sci., 1914, 9, 127—148. 

Various raw materials (especially ooralliae limestone aixj 
tuff) were found suitable for the manufaothre of high-grade 
oement, comparatively rieh in SiO a and poor in AI,0>, the 
best results being obtained with a hydraulic modulus, 
2—2-3. The setting properties were easily controlled by 
adding a small proportion of plaster, but, with f low 
hydraulic modulus, the oements were apt to be very quioV 
setting. Satisfactory artificial Roman cement with' a 
cementation index 


f** x %8iO,+l-l x %Al,Oj4-0-7 x 
\ %CaO+l-4x %Hg(F ’ 

as high as 2-47 was prepared by burning 
calcareous and silicious materials in a rotary kiln at ah 
1000° C.— F. Sodn. 



Portland cement raw material s of Saga, Cebu ; Geology and 

field relatione of - , W. E. Pratt. Philippine J. Sol., 

1914 , 9 , 151 — 160 . 

Ease of quarrying and transport eombine to render the 
materials referred to in the preceding, abstract desirable 
for oement manufacture in the Philippines. An amplo 
supply of each is available.—F. Sods. 

Natural cement versus brick ] Iwahig Penal Colony raw 
materials . W. C. Reibling Philippine J. Sci., 1914,9, 
163—173. 

Fine-grained coral sand was utilised with the local clay 
for tho artificial preparation of natural (Roman) cement, 
the mixture being pugged with water to a stiff mud, 
moulded into bricks, and burnt at about 1000° C. The 
product, for most purposes, proved as good as or superior 
to briok made from the same clay, and the manufacture of 
a simitar cement from other fine-ground oaleareous sand 
is advocated, tho application of existing briok presses and 
kilns bring suggested; a temperature of KXXr 0-, main¬ 
tained for 3—4 hours is sufficient, and the clinker is readily ■ 
ground. The advantage of mixing natural oement with 
a small proportion of Portland oement is pointed out. . 

F. Sod*. 


Building stone J Porosity of -. D. G. Campbell. 

School of Mines Quart., 1914, 85, 242—246. 

Tee least porous rooks form the strongest and most 
durable building stones; the porosity of granites and 
gneisses is less than 1%, that of limestones np to 10%, 
and of sandstones np to 20%. Unseasoned stones having 
large pores (e.g., sandstones) are less affected by besting 
than those having sub-capillary pores. The seepage m 
water through porous rook usually results In the solution 
of any colour-forming impurities and re-deposition of the 
latter upon the anrfeoe of the stone. By exposure to 
running water or water under pressure, porous stone con¬ 
taining oaloareoua ingredients soon becomes honeycombed 
and disintegrated. Owing to slow alteration by oxidation 
and hydration, a large proportion of aooeasory minerals 
may prove a source of weakness in igneous rook. 

—W. E. F. P. 


Patbhts. 


Cement; Method of producing - from molten blast¬ 

furnace slag. W. Lessing, Menxenberg, Assignor to 
Mittelrheinisohe Comont-Industrie G. m. b. H„ Cologne, 
Germany. U.8. Pat. 1,115,321, Oot. 27, 1914; date 
of appl., Aug. 9, 1913. 


Bx means of a mechanical agitator, molten slag is pro¬ 
jected, in a disintegrated condition, into s horizontal, 
rotary tube through .whloh a current of air and etyppalg 


aassi 


r tube magr bo 
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Fin-brick. C. Hideoker, San Amelmo, Assignor to Ions 
Fire Briok Co., San Francisco, Cal. U.S. Pat. 1,115,420, 
Oot. 27,1914; date ol appi, Juno 3,1013. 

The brick is composed of silioious material fusing at 
2800° F. (1538° C.), 75; argillaceous material fusing at 
2500° F. (1371° (J,), 10; shale fusing at 2250° F. (1232° 0.), 
10; and “ material which cannot be fused below 4000° F. 
(2204° C.),” 6%.—W. E. F. P 

X.- METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron; Electrical resistance and critical ranges of -. 

G, K. Burgess and I. N. Kellborg. J. Franklin Inst., 
1914, 178, 634-635. 

Thk determination of the variation of tho eleotriool 
resistance of pure iron over the range 0°—950° C. was 
made in terms of that of platinum, using a very sensitive 
Wheatstone bridge. No anomalies in the resistance were 
found below the A2 region, but at 757° C. there was a sharp 
cusp in the temperature ooefHoiont. At Ao3, which was 
identioal with Ar3 (894° C.), the resistance fell abruptly 
0'005 of its value, rooovering it within 26°. A2 was found 
to be a strictly rovereiblo transformation, whilst tho A3 
transformation took plane at a higher temperature on 
heating than on cooling (see also this J., 1913, 1070). 

—'W. F. F. 

Cast-iron; Some notes on the. heat treatment of -. R. 

Carriek. Proo. British Foundrymon’s Assoc., 1913— 
1914, 196-208. 

The term “ hoat treatment ” is here applied oollootivoly 
to those conditions brought about by the melting, casting, 
solidification, and the cooling subsequent to solidification, 
of a metal or alloy. Tho physioal condition of cast-iron 
is largely controlled by tho time taken for tho solidifioation 
of the molten motal after pouring. By oausing tho iron 
to solidify quiokly, a finer-grained, more homogeneous 
casting is obtained. This may be brought about by the 
use of “ denseness" (chills). These must however be 
removed at the proper time to avoid ohiHing the solidified 
metal and so rendering it too hard to be maohined.—T. St. 

Malleable-iron eastings. H. Ford. Proc. British Foundry- 
men's Assoc., 1913—1914, 173—180. 

White pig-iron is employed. Silicon is the most aotive 
agent in a malleable iron mixing. A content of 0-35% will 


always present in hard castings, with the result that 
cracked castings are produced. Phosphorus should be 
below 0-25%, or oracked and warped castings will result. 
Combined carbon should be between 1-5 and 4-2%. If 
below 1-5% the casting will not anneal. Graphitic carbon 
is undesirable because it opens the structure and allows 
tho oxidation to penetrate and weaken the iron in anneal¬ 
ing. Annealing. Iron melted in a furnace is generally 
packed in puddlcr's scale (an iron silicate) and annealed 
at 1250°—1400° F. (676°—'760° C.). Iron melted in a 
cupola is paoked in pulverised heematite ore and annealed 
at 1600°—1800° F. (871°—982° C.). During annealing the 
oombined oarbon is almost entirely converted into 
“ temper ” carbon, with the result that tho hard, brittle 
casting, having a distinctly white fracture, is changed so 
that it can be twisted, bent, and hammered hot or oold, 
without injury. The strength of tho casting is greatly 
increased, being in somo cases more than doubled. In 
American practice annealing is stopped when the carbon 
conversion has taken plaoe, but tho European praotioe is 
to continue annealing until carbon is actually removed to 
a depth of about I inch.— T. St. 


Steel castings; The. annealing of -. A. T. Adam. 

Proo. British Foundrymen’s Assoc., 1013—1914, 
218—225. 

Test-tieoks of the same steel were annealed at the same 
temperature for varying longths of time, all other factors 
being as far as possible identical. Annealing for a pro¬ 
longed period allowed of the temperature being lowered, 
so that not only was the structure of the oasting thereby 
rendered more homogeneous, but the risk of ovorhoating 
was considerably reduced. Castings which had been 
annealed at a high tomporaturo acquired a finer and more 
homogeneous structure when re-annealed at a temperature 
slightly above the lower racalesoenco point A2, and main¬ 
tained at that temporature for a period equivalent to 
two hours in the oase of a small test-bar.—T. St. 


Steel and cast-iron bars broken at different temperatures ; 

Physical properties of -. H. Perrino and C. B. 

Spenoer. School of Mines Quart., 1914, 85, 194—212. 
A RhielA machine of 100,000 lb. capacity was used for 
testing the specimens, each of whioh was heated electrioally 
(in a platinum-wound, porcelain tube) while in position. 
The following results were obtained, E being the elongation, 
R the reduction of area, and U the ultimate strength— 




Temperature. 

Material. 

Observation. 

75* F. 

200* F. 

800° F. 

400* F. 

500° F. 

600° F. 

700° F. 

800° F. 

900" F. 

1000® F. 



(24° C.) 

(93° C.) 

(149* C.) 

(204° C.) 

(200® C.) 

(316° C.) 

(371° C.) 

(427° C.) 

482° C.) 

(538° C.) 


E. 

34-33 

31-30 

26-44 

25-33 

2600 

81-65 

41-77 

47-77 

50-67 

62-66 

BoMemer Stool .... ( 
(C~0-39%) .... } 

K. 

50-63 

54-84 

50-59 

4900 

48-78 

5016 

05-58 

78-54 

83*34 

89-57 

IT. 

72530 

66940 

71030 

73550 

75380 

74780 

67400 

54015 

43920 

32580 

Baiaemer Stool .... J 
(C-0'23%) .... \ 

E. 

43-33 

31-00 

31-33 

27-11 

2911 

32-89 

45-78 

54-72 

55-33 

61-18 

It. 

6T-28 

61 03 

60-12 

66-78 

57-60 

61-69 

72-70 

8203 

86-91 

91-68 

II. 

59055 

59255 

63620 

69060 

09400 

65908 

56880 

44953 

35160 

26315 

Cast Steel. J 

E. 

27-33 

— 

— 

25-78 

21-67 

26-45 

— 

81-11 

— 

49-00 

R. 

36-99 

— 

— 

41-64 

37-61 

38-30 

— 

51-85 

— 

80-17 

(0-0196%) — | 

U. 

81310 

— 

— 

73180 

74580 

77930 

— 

63520 

— 

36450 

Cast Iron No. 1 .. j 
(O»2-09%) .... > 
Cart Iron No. 2 — 

U. 

21140 

— 

— 

20490 

— 

19500 

— 

17750 

18720 

12810 

V. 

— 

“ 


— 


29940 


30010 

25360 

20200 


give white eastings up to 2 in. thiok, if oast hot enough. 
With Si 1%, the other ingredients being normal, anything 
thioker than about 0-5 in. would probably be grey. Man¬ 
ganese should be between 0-5 and 66% in the pig-iron. 
A considerable amount is burnt of! in melting, but too much 
manganese causes hardness, and trouble in annealing. The 
malleable iron should contain 615 to 0-30%. Sulphur 
should be between602and 0-07%. HiMrsulphur weakens 
tbedsoi so that it is unable to resist, the internal strains 


It is suggested that the strength of steel is dependent on 
its “ fibrous character,” the term “ fibrous ” being used in 
contradistinction to “ granular,” as applied to oaat iron and 
not taken too literally. When heated to 500° F. (260° 0.) 
the fibres change their relative positions temporarily, so 
that if the hot bar be broken, increased strength is exhibited; 
bat on oooling, the fibres return to their original position. 
The some action takes plaoe at above 500° F. (260°C.), but 
is offset liy the weakening efieot of the repulsive action of 
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boat on the molecules. The more fibrous the character of 
the metal, the greater the action ot heat in increasing its 
strength.—W. E. F. P. 


[Steel.] Martensite structure; Note on crystal twinning 

and the -. C. H. Dcsch. Faraday Soo., Not., 1914. 

[Advance proof.] 

By slowly cooling an ororhcatod steel (C 0-28%) a marten¬ 
sitic structure was obtained without increase of hardness ; 
by examination with on immersion objective, the whole 
mass was found to consist of pearlito packed oloscly in 
some parts and loosely in others. The view of Edwards 
and Carpenter (this 1914, 552) that martonsito and 
austenite are constitutionally identical, the former being 
ropeatedly twinned, and itB hardness duo to the formation 
of amorphous materia) at the surfaces of slip on which 
twinning occurs—is rejected and it is considered that the 
martonsitio structure is an aocompaniment, and not the 
cause, of the hardness of a quenched steel, martensite being 
so muoh harder than its components as to suggest the 
presenoe of a solid solution.—W. E. F. P. 


Steels ; The part played by the amorphous phase in the 

hardening of -. J. C. W. Humfroy. Faraday Soo., 

Nov., 1914. [Advance proof.] 

The formation of tho hard, amorphous solution of o-iron 
and iron carbide (oomparable with Beilby's amorphous 
phaso formed by overstrain) to which tho hardness of 
quenchod carbon-, or normally ooolod alloy-steels is due, is 
explained on tho assumption that in tho passage of a sub¬ 
stance from ono allotropic modification to auothor of 
different crystalline form, as ot tho Ar, point in stools, a 
temporary amorphous phase is produced corresponding to 
tho liquid phase of tho modification about to bo formed ; 
and that owing to sudden oooling or the presonoe of 
certain alloyed elements, whereby the ohango point is 
lowered to a temperature at whioh crystallisation in tho 
visoous mass becomes difficult, the amorphous phase is 
retained in a metastable form in the oola.—W. E. F. P. 


Gold proof plate; Preparation of a fine -, by chlorine gas. 

Memorandum by the Assayers of the Melbourne Mint. 

Ann. Rep. Mint, 1913, 138—140. 

Cornets of gold, derived from the metal obtainod by reduc¬ 
tion with sulphurous acid, and containing 0-1% of impurity 
(chiefly Ag), wore treated with cold aqua regia (4:1), tho 
solution largely diluted and allowed to stand for a woek 
to offeot separation of silver ohloride. Three suooeasive 
quantities of a dilute solution of silver nitrate (containing 
Ag 0-5 grain) were then added at intervals of 3 days, the 
surface of the liquid being gently stirred after each addition, 
and tho whole was allowed to stand for 14 days. Any 
iridium or other impurity suspended in the liquid was 
entangled in the preoipitated silver chloride; the clear 
solution was siphoned off, evaporated to dryness and ignited 
in porcelain ; the sponge gold fused in a olay crucible with 
potassium bisulphate and nitrate, borax added, the melt 
allowed to cool, the cone of gold treated with boiling hydro¬ 
chloric acid to remove adhering slag, plaoed by hand upon 
borax-glass oontained in a olay crucible within a large, 
covered guard-pot, and melted under conditions pre¬ 
cluding contamination of the metal by furoaco dust. 
A slow ounent of chlorine was then passed through the 
molten metal for 1 hour, the gas being conducted through a 
olav tube (1 in. bore) by whioh the gold was continuously 
stirred. The charge was allowed to cool in the Crucible, 
the cone of gold treated with boiling hydroohlorio acid 
and finally rolled (with speoial precautions against contami¬ 
nation) into a fillet which was also treated with boiling acid. 
The original gold weighed 21-5 ox., the finished fillet 21-28 
ox., andO-204 ox. was subsequently recovered from the 
slag. The finene« of the metal, as determined by the assay 
of 20 samples taken along the fillet, was higher than that 
of the Board of Trade 1899 fine gold proof date (999-98). 

—-W. X. F. P. 


Gold; Annealing of -. Memorandum by T. K. Bose. 

Ann. Bep. Mint, 1913, 55—56. (See also this J., 1913, 

869.) 

Pore gold is softened by heating for 30 mins, at 130° C. > 
re-molting in air oauses a slight reduction of the annealing 
temperature, although no change in the purity of the gold 
can be detected by assay; after re-melting m hydrogen, 
of which tho metal absorbs 0-002%, gold is not completely 
softened by beating for 30 mins, at 300“ C. Other im¬ 
purities haro similar but less marked effects: e.g., the 
annoaling tomperatoro of gold containing Ag 0-05% is 
225°C. The relativo purity of two samples of “jftoof*’ 
gold is more readily determined by heating ham-rolled 
test-pieces for 30 mins, at 130°—150" C. ana testing the" 
degree of softening, than by the ordinary method^ of 
assay ; the heated specimens arc tested in a maohlhe tor 
measuring hardness ; or by immersion for an hour in oold 
dilute aqua regia (1:1) when the softoned metal beoomes 
recrystallisod while tho structure of the less pure (hard) 
gold remains unchanged. As shown by miorosoopioal 
examination of specimens of gold in various stages of 
annealing, reorystallisation (softening) begins and finishes 
in partioular laminae or flattened orystais, other laminae 
or crystals remaining unchanged until more time haa 
elapsed or the temperature has been raised,- henoe, 
partly-annealed gold is composed of alternate bands of 
hard and soft material, and has weak plaoea where its 
rigidity and resistance to rupture are little higher than 
those of tho fully-annoaled metal.—W. E. F. P. 


Nickel and nickel-bronze coinages of the world [to the end of 
1912). Ann. Rep. Mint, 1913, 90—93. 

Or 895,920,035 niokol coins in circulation at the end of 
1912, 62-5% were in use in Austria-Hungary; 17-2% in 
Franco and Turkoy; 16-9% in Germany, Italy and 
Switxorland; and 3-4% in Mexioo, Montenegro, Danis)? 
West Indies, and Zanxibar. In Austria-Hungary, nickel 
has boon eoined and issued regularly since 1892; in 
Franco, it was adopted, for 25-oontime coins only, in 1903, 
but by a new law passed in Aug. 1913, these coins and the 
present bronxe ourrency are to be withdrawn and gradually 
replaced (over a period of 10 years) by 780,000,000 ooins 
(25, 10 and 5 centimes) of pure nickel; in Turkey, niokei 
coinage was introduced in 1911. Of 4,136,851,348 nickel- 
bronze (Ni 25, Cu 75%) ooins in oiroulation at the end of 
1912, 31-4% were in use in British Colonies, Belgium and 
United States; 37-6% in Germany and Switserland; 
and 31-0% in 34 other oountries including Holland, Greeoe, 
Portugal, Egypt, Persia, Japan, Siam, Korea, most of the 
South and Central American States, some of the smaller 
European States, parts of East and Central Africa, etc. 
Praotically all the niokel-bronxe ooins sbflrok for British 
Colonies have been issued since 1967; and the alloy was 
first adopted by Belgium in 1861.—W. E. F. P. 

Metal melting at the Royal Mint; Comparative costs of -, 

with coal-gas and coke fuel. Memorandum by E. Rigg. 
Ann. Rep. Mint, 1913, 34—35. 

The following table shows the saving (27-3%) effected by 
tho substitution of coal-gas for coke fuel in the melting 
houses of tho Royal Mint. London; the results for tire 
two years are oomparable sinoe the proportion of nickel- 
bronze melted (requiring a higher temperature than gold 
and silver) was about tho same (55—56%) in eaoh. 



Weight of 
good bars 
caat (tons). 

Rate per ton (ahiUinga). 

Year. 

FueL 

Crucibles. 

1 Wage*. 

Total. 

1909 (coke) 
1919 (cosl- 

gu) 

1187-7 

1867-0 

24 20 
22-00 

1 42-00 ! 
26-68 

S3 

JO C 

82-06 

60*62 


The daily outptat per furnace wee greater in 1913 tha»in 
1906, tire percentage increase* *«■ *Hw.-4 nbiMl. 
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nickel-bronze being 88-5, 124-5, 157-7 and 161-1, res* 
pectively; and the amount of “sweep” produced was 
much less.—W. E. F. P. 

Copper produde; Leaching - at the Steptoe ( U.8.A.) 

works, W. L. Austin. Min. and Eng. World, 41, 806. 
This dust from roaating-fumace dust chambere is treated, 
together with a silioious oxidised ore, to obviate the 
smelting of low-grade silioious flue dust. The greater 
portion of the copper in tho chamber dust iB soluble in 
water, and, when mixed with water, contains sufficient 
acid for lixiviating the ailicious ore. Tho chamber dust, 
after treatment with water, is settled in vats, and tho clear 
liquid is percolated through the silicious ore in wooden 
vats with a filter bottom, the liquid being finally treated 
with scrap iron in preoipitating boxes—B. N. 

Cathode copper ; Impurities in -. L. Addicks. Mot. 

and Chem. Eng., 1914, 12, 706-708. 

The impurities in oathodo copper may havo been directly 
deposited or may be derived from anode Blimo or inoluded 
electrolyte. Plotted results show a straight lino relation 
between fouling by nickel and arsenic and content of these 
elements in the electrolyte. The curve shows that in the 
ease of nickel there is no fouling from anode slime. Tho 
large content of nickel in cathodo ooppor suggests fouling 
by electrodeposition in addition to included electrolyte. 
Pauling by silver and gold Bhould be directly proportional 
to the content in tho anodes, as all the silver and gold in 
the anodes enters the slimes.—W. F. B. 

Copper i Absorption of gases by refined -. W. Stahl. 

MotalJ und Era, 1914, 11, 470-482. 

The gas-absorbing power of molten cop{>or increases in 
general with the temperature up to a certain point, also 
1 /ith increasing purity of the metal, and with the partial 
pressure of the gas;*the presence of Pt or Ni, however, 
has a favourable influence on tho absorption. 

Sulphur dioxide. The disintegration of copper which 
takes plaoe during solidification has been traced to occluded 
SO*, which is formed by oxidation of tho sulphur present, 
ana given up during solidification with a “spitting” 
action. Up to 1500°, the absorption increases almost 
linearly with the temperature, and approximately as the 
square root of tho pressure. Tho fact that the gas cuuspb 
the metal to “ spit ” and bocomo spongy during solidifi¬ 
cation, and that a considerable quantity of gas iq still 
retained in the cold metal, shows that absorption and not 
Adsorption effects are concerned. SO, does not diffuse 
through solid ooppor below 1000° C. The interaction of 
cuprous oxide and sulphide, giving copper and sulphur 
dioxide, is exdihermie; the reverse reaction can be 
expressed as Cu a S+2Cu a 0=6Cu4-S0,—38,000 cals. It 
follows from this that an equilibrium relation will be 
obtained. Estimations of the lowering of freezing point 
produced by the oxide and sulphide show that the com¬ 
pounds ocour as Cu,S and Cu,0, and that their solubilities 
are more than sufficient to account for the absorption of 
bv decomposition and chomical reaction. The fact 
that too addition of either Cu,S or Cu,0 to the system 
c^mi'nishcs tho solubility of the gas, is also in acoord 
with this viow. That a state of equilibrium betweon the 
four participating bodieB occurs at all temperatures has 
been verified in a number of investigations. 

Hydrogen. Evidenco of the solubility of hydrogon is 
given by the surface disintegration and blister-liko structure 
assumed by tho metal during solidification after exposure 
to this gas. An absorption of H* in, and diffusion through 
copper has been detocted at 660 s C. Up to 1600° C, the 
absorption inoreasos almost linearly with the temperature, 
exoept at tho melting point of the raotal, when a sudden 
increase occurs. At 660° tho solubility is 0-1 and at 
1500° C. f 1-4 mgrms. H, por 100 grms. of copper. With 
both the molten and solid metal, the solubility increases 
as the square root of tho pressure. The conductivity of 
copper is not affected by dissolved hydrogen. On heating 
copper containing oxide in a hydrogen atmosphere, the 
gat pehstrates (he metal and reduce* the oxide with forma¬ 
tion of water, which escapes by disintegrating the metal and 


rendering it unsuitable for further mechanical working. A 
reaction of this nature takes plaoe in molten copper 
during the “ poling ” treatment. 

Hydrocarbons are decomposed by molten oopper into 
carbon and hydrogen, of which the former is oxidised and 
the latter absorbed. No occlusion of any undecomposed 
hydrocarbon has been observed. 

Oxygen. Tho dissociation pressure of cuprous oxide 
oquals tho partial pressure of atmospheric oxygon, or 0-21 
atm., at 1662° C. When in solution in the copper, the 
dissociation pressure is lowered, so that, at 1600° C., 
it is certain that no thermal decomposition of the dissolved 
oxide occurs, and the absorption of 0, at this temperature is 
not a physical solution but a chemical combination. 

Water, carbon dioxide, nitrogen, argon, helium. No 
absorption of any of these gases in either solid or liquid 
copper can be detected. 

Carbon monoxide. A slight solubility of this gas in copper 
has been shown by changes in the density produced in the 
motal by its presence, by the blister-liko structure it 
imparts to tho metal, by Bpectrum analysis, and by direct 
measurement. At 1420*, 61 grow, of Cu absorb 0-16 c.c. 
CO. This small quantity of gas appears to have a marked 
influence on tho physical properties of the refined motal. 

The above data indicate that during tho refining of 
molten copper, the absorption of CO predominates during 
the end of the “ hard poling ” period, and at the beginning 
of the “ green poling,” while tho absorption of H, 
predominates during tho latter period when the oxygen 
has beon removed.-—J. N. P. 

Lead ores; Smelling - in the blast-furnace. I. A. 

Palmer. Mining and Eng. World, Oct. 24, 1914, 

765—769. 

In modorn smelting practice, tho pro-roasting of the ore 
and sintering are accomplished in one operation. Oxidised 
lines, silioious sulphides, concentrates, and slimes may be 
mixed and sintered together with tho ore, but flue-dust 
can only be satisfactorily treated after briquetting. One 
of the most sorious objections to fines in tho blast-furnace 
is that irregularities in the formation of slag and 
matte occur, and those load to metal losses. All the 
constituents of the chargo should be well mixed and arrive 
at the fusion zone of the furnace at approximately tho 
samo time, and materials of very different composition 
should net bo used, as tho influence of inequalities in 
distribution iB thon accentuated. In roasting ores, iron 
sulphide is the first, and zinc and lead sulphides are tho 
last to bo oxidised. On treatment in tho blast-furnace, 
zinc sulphide, which does not mix in all proportions with 
the other sulphides, separates, when present m consider¬ 
able quantity, and floats on the top of the matte, forming 
a pasty scum which prevents a good separation of matte 
and slag. Laboratory experiments have shown that slags 
consist of a mixture of constituents, and large variations 
in the proportion of these constituents do not 
materially affeot the fusibility or fluidity. As a result 
of improved methods of preparing the charge higher 
temperatures can now be used in smelting, and 
hence, without diminishing the fluidity, larger quantities 
of lime can be introduced and more bosio and more refrac¬ 
tory slags can bo produced. The minimum quantity of 
coke required is th*t corresponding to 10% pure carbon 
of the weight of material (less slag and fuel); often it is 
necessary to use 12%. The blast-pressure uBed in the 
larger plants is 30 to 40 oz. per sq. inch. The loss of lead 
through volatilisation iB apt to be large and overlooked. 
The sulphides of the hoavy metals cannot be completely 
separated from the slags, on account of the slightly solvent 
aotion of. tho latter on the former.—J. N. P. 

Lead; Electrodeposition of -. F. C. Mathers and 

B. W. Cockrum. Met. and Chom. Eng., 1914,12, 714— 

715. 

To obtain smooth finely orystallino deposits there is added 
to the bath an “ addition agent ” prepared by shaking 
12-5 grms. of aloes with 500 o.o. of warm water, separating 
this solution and dissolving tho insoluble tar or gum in 
25—50 e. 0 . of glacial acetic acid. This aoid solution is 
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added to the .bath, which should contain 100 grain, of lead 
acetate and 40 grins, of ammonium porohlorate per litre. 

A current density of 3*6 amp. per sq. ft. for thick deposits 
and 7-2 amp. per sq. ft. for thin may be used. Witli lead 
lactate and lead format© solutions, the baths should con¬ 
tain 4% of lead aa lactate or 2% as lead formato, 1—6% of 
lactic or formic acid, 4% of ammonium perchlorate and 
0-26% Barbadoes aloes, the mixture boing warmed and 
filtered before use. A current donsity of 3*6 amp. per 
sq. ft. may bo used. Sodium naphthalonosulfonate may 
be used instead of the ammonium porohlorate. (See also 
this J., 1013, 420 ; 1914, 358).—W. F. B. 

Aluminium-magnesium alloys; Supplement to the phase 

diagram of -. H. Schirmeister. Motall und Erz, 

1914, 11, 622—523. (See also Grube, Z. anorg. Chom., 
1006, 45, 225.) 

The alloys (200 grmB. in oach case) wore molted in a niokel 
wiro electric furnace, and the progress of the cooling 
registered by means of a thenno-eloment and recording 
galvanometer. The first stationary points wero found at 
temperatures which gradually fell from 657° to 550° C., as 
Mg increased from 0 to 20%. Second stationary points, 
denoting a eutectic, were found at 680° —590° C. with 
alloys of between 2 and 15% Mg, and a second similar 
eutectic point was found at 455° C., with alloys containing 
between 12 and 15% Mg.—»T. N. P. 

Calorizing. Coating metals with a layer of aluminium allou 
for protection against high temperatures. H. B. C. 
Allison and L. A. HawkinB. Met. and Chem. Kng., 
1914, 12, 730. 

The metal to be coated is heated in a revolving drum with 
Bubstanees containing inter alia finely ground aluminium, 
or it is packed in or painted with a suitable mixture con¬ 
taining aluminium and heated. Colorized iron tubes 
withstand oxididion at 900°—1000° C. With oopper the 
calorizing is effective against oxidation at low and high 
temperatures. Tho effect of calorizing on the electrical 
resistance and temperature coefficient of iron is shown in 
the table. No. 1 had a lighter calorizing coat than No. 2. 




Electrical resistance, 

Temp, coclf. 
(0°—150") X 

jo-«. 


Kamplrs. 

ohms per m. (ID"). 


0-905 

5 01 


calorir.cd No. ) 

2-45 

1-72 

do. 

eulorized No. 2 

7-6 

0-151 


—W. F. B. 


Metals; The influence of allotropy on the metasiability 

of -, and its bearing on chemistry , physics and technology. 

E. Cohen. Faraday Soo., Nov. 23, 1914. (See also 
this J., 1908, 1155 ; 1909, 1139 ; 1910, 94, 281 ; 1914, 
597). 

Experiments made with pure cadmium are described, 
measurements being made with tho pyknometer, tho dilato- 
meter, and with low voltage standard cells in whioh the 
negative electrode consisted of cadmium deposited eleotro- 
lytically on a platinum spiral. The results show that 
ordinary cadmium contains three allotropio forms. 
Density and dilatometrio measurements made with pure 
load indioatod for this metal also the simultaneous presence 
of more than two allotropio forms. The conclusion is 
drawn that the pure metals (Cd, Pb, Bi, Cu, Zn, Sb) as 
known until now, are metastable systems consisting of two 
(or more) allotropio forms. This is a conflcqueno© of tho 
vory strongly marked retardation whioh accompanies tho 
reversible ohange of those allotropio modifications below 
and above their transition-points. All the physical 
and meohanioal constants of metals hitherto determined 
thus refer to complicated motasfcable systems, whioh are 
entirely undefined, as the quantities of tho a, 0, and y 
modifications they oontain are not known. The reversible 
transformations of one modification to another must play an 
important i«e when .metals are subjected to ohafcm of ten*- 
peratttte. H the metals are In cOnWOt wifli ©fcctrolyte* 


(water), tKe transformation velocity is enoimpiwfy 
accelerated, and the volume changes whioh gehdrofly 
accompany these transformations may cause the disin¬ 
tegration of the metals. These phenomena muSt be 
taken into account in oases where oorrosiori ooours.—T. St. 

Hardness [of metal*]; Interdrain theory of - . • A. 

MoCanoc. Faraday Society, Nov., 1914. [Advance 
proof.] 

Pitre iron, like other metals, is hardened when strained 
ho as to cause permanent deformation. Tho iron is then 
in a condition of “jntorstrain,” in whioh the arrangement 
of tho atoms in the original crystalline structure is so far 
disturbed that tho atoms oan no longer return to their 
positions of equilibrium, and it is this condition whoh is 
considered to involve increased hardness. Under strain,, 
a-iron remains magnetic, and 7 -iron non-magnetio, showing 
that the metal is not merely rcducod to an amorphous 
structure by strain, but retains the distinguishing pro¬ 
perties which are tho result of crystalline form. To 
harden steel by quenching, it must be heatod te the 
toirqjerature at whioh the oarbon is all in solution, an^t^ie 
greatest hardnoss is obtained whon the temperature reaches. 
tho highest ohange-point. Tho maximum hardness is 
obtained with C 0-7%: since tho hardness is not proportional 
to tho amount of carbon dissolved, the action of tho oarbon 
is indirect. Steel whioh is non-magnetio at tho temperature 
of quenching boooines magnetic in tho hardened state, owing 
to tho conversion of 7 - into a-iron. With a given rate of 
cooling this chango of crystalline structure stops at a‘point 
determined by tho increase in the internal visoosity at the 
lower temperature and in this way a condition of interstrain 
is produced involving increased hardnoss. Tempering, 
removes tho condition of interstrain.—A. T. L. 

Acetylene in welding and cutting ; Precautions in using — 
Karbid u. Azotylon, 1913, t 255—260 ; J. Gasbeloucht., 
1914, 57, 306. 

The ubo of an efficient water-trap, to prevent oxygen from 
entering tho acotylono pipo or container either by stopping 
it or discharging it to tho atmosphore, is a suffioiont safe¬ 
guard in practice. Vessels poekod with sand or wire gauze 
uselessly oomplioate tho apparatus and only arrest the 
explosion of mixtures poor in oxygon.—O. E. M. 

Welding ; Electropercusnve ——. C. E. Skinner and L. W. 

Chubb. Met. and Chem. Eng., 1914, 12, 713—714. 
Wires are welded together by moans of eleotrioal dis¬ 
charges from a condenser directed across their ends as 
they are being mechanically pressed together. Any Com- *, 
bination of metals oan be wolded by these means, btti ~ 
joints of, for example, A1 and Sn or Pb and Fe are not 
permanent.—W. F. B. 

Plaster-of-Paris in foundry work. C. fleggie. Eroo., 
British Foundrymen’s Assoc., 1913—1914, So—119. 

The possibilities of plaster-of-Paris for making patterns 
for foundry work are stated to be unappreciated botlf in 
this country and in America. The methods of mixing 
the plastor and ite formation into patterns are discussed, 
and tho preparation of various patterns is described tn* 
dotail—T. 8 t. 


Flotation ; An experimental contribution to the study of 

-. H. Schranz. Metall und Erz, 1914, 11, 462— 

470. 
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metale, whoreby the nature ol the surface ie unchanged or 
modified in tho two caaea. Surfaoe impuritiea of all kinda 
affected to a high degree the floating power. In many 
raw*,physical changes produoed by heating or by exposing 
to air determined largely the boundary angle and the 
ability to float. The nature of the fraoture of the particle, 
i.e., whether tho eurfaoo was bright or rough, also had some 
.influence.— 3. N. P. 

Minerals ; New results with the microscopical investigation 

of opaque -. 0. Stutier. Metall nnd Ere, 1914,11, 

460—455. 

Tub microscopical examination of opaque minerals by 
means of reflected light has been applied in petrography 
•to an increasing extent for tho purposo of identifying 
mineral composition, and for the examination of the con¬ 
stituents of crude ores. Chalcopyrite, iron pyrites, 
pyrrhotito, magnetite, and some other minerals which 
occur in rooks can usually bo dotooted on a polished 
section of a fragment of tho ore by means of the colour. 
If the polished soction bo etohod, similarly coloured 
minerals ofton show other very marked differences. Con¬ 
stituents which are unattached by the otching agont retain 
itheir polish and stand in relief. The characteristics in the 
miorostruoturo of native platinum, osmiridium, and 
niokeliferous pyrrhotito are pointed out. In the last case, 
•the nickel was soen to bo associated mechanically with 
!the pyrrhotito in the form of pontlandite, whereas formorly 
.it was oonsidored to bo in chemical combination in the 
moleoules of the pyrrhotite. In titaniferous magnetite, 
miorostruoturai examination shows that the titanium 
■ooours partly in mechanical association with tho magnotito 
.as ilmonite, and in part replaces the iron chemically in the 
magnetite molecules. The structure of the magnotito- 
iimenite mixture is ascertained by etching with hydro- 
ohlorio acid, when magnetite dissolves, whilst ilmonite 
is - not attacked. In copper-iron pyrites bornito, 
iil'UjS.Eo-S,, copper glanco, CupS, ohaloopyrito, CuFeS,, 
onargito, Cu,AsS„ and iron pyrites, FoS,, can bo identified 
by their miorostruoture. In low-grade coppor ores, the 
metal appears not to ooeur in ohemioal combination with 
•tho pyrites raoleoule, but to be mechanically associated in 
the form of the known oopper minerals.^J. N. P. 

Smoke from metallurgical furnaces; Recent progress in the 

abatement of -. C. Sohiffner. Metall u. Era, 1914, 

11, 257—278. 

-Tm sulphur dioxide produced in roasting sulphido ores is 
reduood to sulphur, in Young’s “ Thiogen ” jproooss (this 
J., 1913,293), by a flame of hydrooarbon in sufficient exoess 
.over that required to deal with the free oxygen; BaS or 
CaS is used as catalyst. Hall’s process oonsiats in roasting 
in an atmosphere containing insufficient oxygen to oxidise 
the sutphur. In Cottrell’s proooss (this J., 1911, 1037 ; 
1914, 1054) suspended matter is removod by passing the 
gases between electrodes at a tonsion of 17,000 to 40,000 
voltWt sulphur dioxide is removed by converting the 
gases into a mist by a water spray or other means. 
Piining (Ger. Pat. 202,882) uses tho water spray as the 
positive oleotrode. Small soale researches, described in 
•detail, show that with siraplo apparatus it iB impossible to 
obtain a mist capable of absorbing all the sulphur dioxide 
ia flue gases, but that by blowing in steam and cooling, or 
by mechanical spraying, this result might be attained. 


Working and health conditions of lead and sine smelters in 
Germany. See XIXh. 

Determination of uranium. Schlundt. See XXIII. 
PATENT8, 

Iron or sled ; Prevention of oxidation or rusting of -. 

F. R. G. Richards, Warwiok, and to. A. Adam, London. 
Eng. Pat. 25,134, Nov. 4,1913* 

The iron or steel arfciole {e.g., cycle tubing) is immersed for 
2—20 mins, in a solution prepared by dissolving manganous 


carbonate (If lb.) in a boiling mixture of phosphoric acid, 
B.P. (60 fl. oz.) and water (87 fl. os.).—W. E. F. P. 

Iron, sled, and cast iron; Impregnation of - with 

nickel. A. C. Hyde, London. Eng. Pat. 20,712, 
Nov. 20, 1913. 

Articles of iron, steel, or cast iron are heated at 500°— 
1000° C. in a gas containing oarbon monoxide which has 
been passed over niokel or niokel oxide below a rod heat, 
or are heated in powdered niokel or niokel oxide in an 
atmosphere of carbon monoxide or hydrogon for 2 hours 
at C00°—1000° C.—O. E. M. 

[Iron, steel, etc .J Clad metals; Method of making -. 

J. F. Monnot, Paris, Assignor to Duplex Metals Co., 
Now York. U.S. Pat. 1,114,792, Oct. 27, 1914 ; date 
of appl., Apr. 2, 1910. 

To plate iron, steel, or other metal, it is cleaned, coated 
with a suitable alkali solution and then with a metal or 
alloy of lower ra. pt. in a highly heated condition ; after 
which the desired metal is applied in molten form. 

-W.E.F.P. 

Steel or iron sheets ; Oxidising -. J. E. Carnahan and 

A. J. Maskrey, Canton, Ohio. U.8. Pat. 1,11G,281, 
Oct. 27,1914; date of appl., June 11,1913. 

Sheets in packs are heated in a sand-sealed protecting 
box within a sand-sealed annealing box and then separ¬ 
ately exposed to an oxidising agont.—O. E. M. 

Ore concentration; Apparatus for - A. H. Higgins, 

W. W. Stonning, and Minerals Separation Ltd., London. 
Eng, Pat. 21,650, Sept. 25, 1913. 

An apparatus for concentrating ores by gaseous flotation 
of certain mineral particles in liquid, consisting of a series 
of contiguous, rectangular vessels each having an inlet 
for ore-pulp; an outlet for residuos; near the bottom, 
an inlet for air or other gas and means for producing a 
zone of violent agitation and aeration ; and, near the top, 
for producing a comparatively quiet zone where the 
mineral froth col loots and is separated.— W. E. F. P. 

Ores J Method and apparatus for concentrating- -. 

Minorals Separation Ltd., London. From G. E. Ohrn, 
Stockholm. Eng. Pat. 22,346, Oct. 3, 1913. 

The powdered ore, or pulp, is mixed with a minute 
quantity of a mineral frothing agent and subjected to 
the action of a steam jet directed on to the surfaoe of 



JC 


water. A’epitikasten, A, (fig.) has a hoppor, B, having 
an outlet. C, below the water-level, a steam-pipe, D. 
being arranged in tho hopper so as to form an mjeotor. 
Within the steam-pipe is a tube, E, having an external 
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funnel, F, through which the frothing agent is supplied ; 
and under the outlet, C, a cone, S, is oentrally disposed. 
The spitzkasten has an overflow lip, H, a launder, J, and 
an outlet, K, for the tailings; and a water-spray, I,, is 
arranged under the Burfaoo of the water in the spitzkaston 
so that Btreams of water are directed on the froth as the 
latter rises to the surfaee.—W. E. F. P. 

[Copper, iron , etc.] Mdal*; Method of and means for 

producing and refining -. 8. B. Frumkin, Minsk, 

Russia. Eng. Pat. 22,334, Oct. 9, 1913. 

The ore is reduced, and/or tho metal melted, without 
flux, in a olosed, invertiblo, horizontal, annular furnaoo- 
ohamber into which a blast of air, with or without heating 
gases, is passed tangentially from a horizontal, tubular 
regenerator; the inlet and outlet of the ohamber are 
close together and communicate with the regenerator by 
means of a common, funnel-shaped member. Tho 
chamber is then inverted and the blowing oontinued, the 
molton metal being furthor heated by contact with tho 
refractory lining of the roof, and finally discharged by 
tilting tho apparatus.—W. E. F. P. 


[Copper.] Metals; Chemical concentration of -. 0. 8. 

Bradley, New York. U.S. Pat. 1,114,726, Oot. 27, 
1914; date of appb, Feb. 27, 1913. 

Ore containing cuprio oxide is treated with an aqueous 
solution of sulphur dioxide and caloium chloride to 
produoe a solution of cuprous ohloride.—W. E. F. P. 

Salt bath furnaces [f or beating or tempering mstale]. S. N. 
and E. R. Brayshaw, Manchester. Eng. Pat. 28,097, 
Doe. 6, 1913. 


A salt bath furnace for high-spood steels having a eom- 
bustion chamber wider at the bottom than at the top 
■and a burner the flame of whioh enters tangentially and is 
guided by baffles completely round the melting-jot. 


Aluminium allot/. W. A. MoAdams, Bayshore, N.Y., 
U.S.A. Eng. Pat. 4779, Feb. 24, 1914. 

An alloy of A1 100, Ag 15, Cd 10, and Ti 3, parts by 
weight.—W. E. F. P 


Metal allot/. E. Smith, London. U.S. Pat. 1,114,055, 
Oct. 20, 1914; date of appl,, Jan. 30, 1914. 

An alloy of Cu 40, Ni 8-5, Zn 5, 8n 2-5 and Pb 1 (parts 
by weight), prepared by molting the granulated nickel 
with “ a flux of silica,” adding half the copper gradually, 
with stirring, and tho remainder in bulk, then the sine, 
and finally the tin and lead together.—W. E. F. P. 

Alloy. S. W. Parr, Urbana, IU. U.S. Pat. 1,115,239, 
Oot. 27, 1914; date of appl., Feb. 27, 1914. 

A corrosion-resisting alloy, of high oleotrioal resistance, 
composed of Ni 63, Cu 5, motels of the Cr-group 27% 
(e.g„ Cr 20, Mo 5, and W 2%) with less than 2% eaoh of 
AI, Mn, and B as deoxidizers. In the unworked condition 
it has a tensile strength of 60,000 lb. per sq. in.—O. E. M. 


Briquette composition and process of making [ore] bri¬ 
quettes. E. A. Paterson, Port Arthur, Ontario, Canada. 
tbS. Pat. 1,111,919, Sept. 29, 1914; date of appl., 
Deo. 26, 1913. 


A amorous ore, such as iron ore, is agglomerated with 
a mixture of alkali silicate and alkaline-earth carbonate 
(e.g., hydrous sodium silioate and limestone). The 
powdered ore is preferably discharged as a layer upon a 
suitable surfaoe, a mixture of ore dust with hydrous 
alkali silioate solution and water discharged upon this 
layer, the mixture moulded and dried upon the same 
surfaoe, and the briquettes finally discharged, adhering | 
partiolee of ore being removed. The quantity of car¬ 
bonate should be proportioned to the total silioic arid in 
the. finished briquettes, and these may be hardened by 
exposure to carbon dioxide.—F. 8onx. 


Ore-roaster. G. H. Dern, Salt Lake City, and T. P. Holt, 
Park City, Utah. U.8. Pats. 1,113,961 and 1,113,962, 
Oct. 20,1914; date of appl, April 9,1914. 

A column of ore is roasted “ by internal combustion ’’ in 
a vertical chamber haring a crushing grate (for supporting 
and disintegrating the charge) beneath which is situated 
an air-pressure chamber, of inverted oonioal shape, whioh 
also sorvos as a receptaole for tho roasted product. 

—W. E. F. P. 

Roasting.furnace. F. Laist, Anaconda, Mont. U.8. Pat. 

1,114,371, Oot. 20,1914; date of appl., Oot. 15,1913. 
Between two of tUu hearths of a furnace of the super- 
posed-chambor typo is a combustion ohamber having, on 
opposite sides, horizontal inlets for furnace gases ana, at 
the bottum, a series of vertical openings disposed radially, 
and communicating with tho lower hearth; from the 
latter tho gases pass outwards and thence to the upper 
hearth.—W. E. F. P. 


Ores ; Process of roasting -. F. Laist, Anaoonda, Mont. 

U.S. Pat. 1,114,372, Oot. 20, 1914; date of appl., 
Nov. 22, 1913. 

In an apparatus of tho superpoaod-ohamber type, the 
ore, aftor being heated at a high temporature by furnace 
gases, is removed to a zono of comparatively low tem¬ 
perature while still in oontaot with the gases, and thenoe 
to a heat-insulated chambor where it is mixed with salt 
and tho process concluded without further heating. 

—W. E. F. P. 


Furnace ; Metallurgical -. U. Wedge, Ardmore, Pa. 

U.S. Pat. 1,115,263, Oot. 27, 1914; date of appl., 
Feb. 25, 1913. 

Rotating hearths attached to a, oontral vortical shaft 
alternate vertically with fixed hearths attaohed to an 
outer oasing. Rabbles fixed to tho under side of eaoh 
hearth rake the one below.—O. E. M. 

Detinning; Process of -. J. Weber, Esson-on-the- 

Ruhr, Germany. U.S. Pat. 1,115,262, Oot. 27, 1914; 
date of appl., Jan. 31, 1912. 

Tinned iron is treated with a ourrent of ohlorine above 
the temperature at which iron is attaoked; the ohlorine 
is passed through a oooler to remove tho heat of reaction. 

—O.E.M. 

Metals from ores; Process for separating -. H. A. 

Wagner, East Orange, N.J. U.S. Pat. 1,115,351, 
Oot. 27, 1914; date of appl., Jan. 27, 1914. 

Goffer, zino, and similar metals are separated by sus¬ 
pending their sulphide ores in the anode oompartment of 
an eleotrolytio oell containing a solution of common salt: 
the anode and oathode are separated by a diaphragm apd ' 
a depolarisor is plaoed in the path of tho current to prevent 
hydrogen from appearing in the anode oompartment. 

-—O. E. M. , 

Metal wires ; Process for drawing or alloying -•. Wolfram 

Lampen A.-G. Gor. Pat. 276,894, April 18, 1913. 

A lubricant for use in wire drawing consists of a suspen- , 
sion or solution of a motal which will alloy with the 
metal bring drawn, or a suspension or solution of an alloy 
or compound of such a metal; the metal or metals con¬ 
stituting the lubricant are alloyed with the wire by heating 
during or after drawing. Gelatinous thorium compounds, 
suoh as tho gelatinous hydroxido obtained by precipitating 
a thorium solution with a base, may be used In preparing 
wires of tungsten-thorium alloy, ana vanadium hydroxide . 
may be used in alloying iron wire with vanadium.—T. 7. B. 

Furnaces ; Electric -. 7. J. Maohalske, Plattsbnrg, 

N.Y., U.S.A. Eng. Pat. 15,455, June 27,1914. Under 
Int. Conv., June 27,1913. 

8m UB. Pat. 1,099,559 of 1914; thiaj., 1914,796.—TJT.B. 
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Electrode* for dickic welding or tolSaring ; Preparing - -. 

0. Kjellberg, Gottenborg, Sweden. U.S. Pat. 1,115,317, 
Oct. 27,1014. Bate of appl., Jan. 29,1912. 

Rra Eng. Pat. 3782 of 1011; this J„ 1912, 690.—T. P. B. 


Briguctting iron ores and the like ; Method of -. Q. 

Cruslus, Qross-Bsede, Gormany. U.S. Pat. 1,116,024, 
Not. 3,1014. Bate of appl., Not. 29, 1913. 

Su Eng. Pat. 27,638 of 1913; this J., 1914,488.—T. F. B. 


Hoppcre for gas producers, blatt furnac.cs, and the like, 
Eng. Pat. 23,064. See II*. 


Producing cement from blast-furnace slag. C.S. Pat. 
1,116,321. See IX. 


XL-ELECTRO-CHEMISTRY. 

Corrosive action of electric currents on gas and water mains. 
Herrmann. See II*. 


Patents. 

Furnace Electric -. W. N. Crafts, Oberlin, Ohio. 

U.S. Pat. 1,114,733, Oot. 27, 1914. Bate of appl., 
Not. 28, 1911. 

The furnace comprises a basin below which is a magnetio 
core and primary winding, together with an incomplete 
secondary haring terminals at the bottom of the basin, 
and arranged so that the circuit is completed by the bath 
of material in the basin; the secondary is composed of 
material of relatively high conductivity which docs not 
molt during the operation of tho furnace.—T. P. B. 

Electrode. R. L. Scabury, Lakewood, Assignor to National 
Carbon Co., Cleveland, Ohio. U.S. Pat. 1,116,027, 
Oct. 27,1914 ; date of appl., Aug. 2,1911. 

The electrode (for furnaoe use) consists of a carbon rod 
tightly enclosed in a carbon tube, tho two parts being 
moulded under pressure, placed in position, and baked 
together.—W. E. F. P. 

Electric arcs 2 Means for the production of long continuous 

-. 0. Sohonherr, Christiania, and J. Hessberger, 

Christianssand, Assignors to Norsk Hydro-Elektrisk 
Kvaelstofaktieselskab, Christiania. U.S. Pat. 1,116,249, 
Oot. 27,1914. Bsto of appl.. May 18,1910. 

Shi Fr. Pat. 410,710 of 1900; this J„ 1910,829.—T. F. B. 


Electric discharges in gases: Method of producing con¬ 
tinuous or constant -. C. F. R. von Koch, Stockholm. 

U.S. Pat. 1,116,626, Nov. 3, 1914. Bate of appl., 
March 20,1911. 

SraFr. Pat. 427,746 of 1911; this J., 1911,1070—T. F. B. 


Apparatus for bleaching fabrics. Eng. Pat. 26,727. 
See VI. 


XII.—FATS; OILS; WAXES. 

Soap solutions ; Effect of resene on the lathering power of 

. -. C. Herty and C. W. Williard. J. Ind. ling. 

Chem,, 1914, 6 , 895—896. 

Soap solutions to which a small quantity of re sene 
(tmsaponifiibl© constituents) from the oleoresin of Pinus 
heitrophyUa was added, formed less lather when shaken 
than similar solutions free from rescue and the time 

”* 


Patents. 

Oils and fats 3 Process of bleaching -. C. Baskorville, 

New York. U.S. Pat. 1,114,095, Oct. 20, 1914; date 
of appl., Jan. 24, 1913. 

The oils are treated with a mixture of an inorganic 
absorbent ( e.g., fuller’s earth), and a fibrous organic 
absorbent (e.g., cellulose), with or without an oloctrolyte 
suoh as sodium chloride.—C. A. M. 

Oils and the like ? Apparatus for treating [ hydrogenating ] 

-. L. Mandelstam, New York. U.S. Pat. 1,114,623, 

Oct. 20, 1914; date of appl., Apr. 30, 1912. Renewed 
Mar. 13,1913. 

Catalytic hydrogenation of the oil is effected in a closed 
vossel containing a steam coil and provided with moans 
for spraying the oil from above as it circulates in 
relatively small quantities from the bottom of the chamber. 
The hydrogon introduced under pressure agitates the 
mixture of oil and catalytic agent.—C. A. M. 

Procffks of making lard substitute f hydrogenised oil], U.S 
JF Pat. 1,114,963. See XIXa. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Dyes and other products from the waste liquor of the soda 
cellulose process. Cram. See V. 

Patents. 

Luminous composition. C. P. Karr, Assignor to J. M. 
Flannery, Pittsburgh, Pa. U.S. Pat. 1,097,979, May 26, • 
1914; date of appl., Aug. 15, 1912. 

A mixture of barium carbonato and sulphate, zinc 
oxide and sulphide, silica and “ asbestine ” all in tho 
colloidal condition, is exposod to the emanation from 
rudio-activo substances. The material is then dried and 
mado intoa paint with any suitable oil other than linseed oil. 

—W. H. C. 

Rosin ; Treating -. F. E. Mariner, Assignor to The 

Pensaoola Tar and Turpentino Co., Gull Point, Fla. 
U.S. Pat. 1,114,278, Oot. 20, 1914; date of appl., 
Dec. 23,1913. 

To obtain a lubricating product containing over 65% 
abiotio acid, rosin from whioh tho oil of turpentine has been 
separated is distillod at a temperature (e.g., 275° C.) 
below its b. pt. at atmospherio pressure (e.g., by super¬ 
heated steam), the temperature being finally raised to 
complete the distillation.—C. A. M. 


XIV.—INDIA-RUBBER; GUTTA-PERCHA. 

Rubber factory ; Essay on an ideal -. A. Douglas. 

India Rubber J., 1914, 48, 18—19. 

The greatest possible cleanliness must be aimed at, and 
certain procautions in fuotory-desjgn and equipment are 
enumerated. There must be no bright light, which darkens 
the rubber, and no dark corners to harbour fungi. Rain* 
water should be oollooted and used for dilution of latex 
and acid. Smoke chambers should be of wood with heavy 
corrugated iron roofs lined with saoking. The procedure 
recommended for the prodnotion of smoked sheets is u 
follows:—The latex is diluted to standard gravity and 
mixed in a white-tiled tank. From 0-7 to 1% of its bulk 
of 10% acetic aoid is added, and the mixture stirred with 
a glass rod, and then transferred in pails to the pans, which 
when full art skimmed and dividing bokrds lntrodfeoed. 
On the following morning the edagulum is gently praised 
until about | in. tHiok, then reduced to ordinary sfiArt 
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thickness by 3 or 4 passages through smooth rollers, and 
finally onoe through marking rollers. The sheet is drained 
on raoks for 2 hrs., then smoked. Decayed timber and 
coconut husks form good fuol. The rubbor is ready to 
paok in 10 days. In making thick gristly crepe the rubber 
is first sheeted very thin between smooth rollers, thon 
dried, and finally re-rollcd thick in the diamond rollers and 
dried further. It is ready fur paoking in 21 days.—E. W. L. 

Rubber ; Prohibition of exportations of raw -. 

By an Order in Council, dated November 20 th, 1914, tho 
exportation of raw rubbor to all destinations is prohibited. 

Patent. 

Rubber latex; Means for bringing about the coagulation of 

-. C. do 0. Pinto, Para, Brazil. Eng. Pat. 10,840, 

July 15, 1914. 

The coagulant consists of creosote, 2 kilos., quinine hydro¬ 
chloride, 1 kilo., and sodium carbonate, 1 grm., dissolved in 
a sufficient quantity of alcohol. Ten grins, of this liquid 
arc mixed with 200 grins, of whey from rubber milk and 
then added to 2 kilos, of tho latex.—W. P. S. 


XV.—LEATHER; BONE; HORN; GLUE, j 

Leaching experiments [with tanning materials\; Laboratory \ 

apparatus for -. L. Baldorston and W. K. Alsop. J. j 

Amer. Leather Chemists’ Assoc., 1914, 9, 484—489. 

The authors have devised small loaches with which it is 
possible to obtain in the laboratory more information 
as to how materials will work in practice than can bo 
obtained from tho ordinary analysis. The loaches are 
of tin-coated copper, and the brass lids, with rubbor 
gaskets, are bolted on. In tho lid are three perforations, 
one for the ontrance of liquor, another for a thermometer, 
and one for an air-vent. Tho leaches are provided with 
false bottoms of fine cop^ier gauze, and tho liquor osoapos 
from beneath by a brass tube which is connected with the 
next loach by a ground “ lip union.” A sories of loaches 
is arranged on steps, so that the tail leaoh is highest. 
Such a series has worked well for eight months.—F. C. T. 

Hide powder ; Adoption of standard -. Leather World, 

1914, 0, 766—777. 

Owing to discrepancies in analytical results of tanning 
materials arising out of the use of different hide powders 
the British section of the International Association of 
Loathor Trades Chemists, on tho recommendation of a 
special research committee, havo adopted a standard hide 
powder which must bo used in all official analyses. This 
hide powder is of American origin and can only bo obtained 
from Baird and Tatlock, Ltd., 14, Cross Strcot, Hatton 
Garden, London, E.C. New supplies of hide powder will be 
tested by the Hide Powder Committee and a selected 
powder will replace the present offioial powder after Jan. 1, 1 
1915.—T. C. 


that he lays down, first, that the pelt must detannise the 
solution, and second, that the pelt must be in the same 
state as hide before tannage. The grain split from limed 



green Baited hides or calf skins is usod, and must bo prepared 
as oarofully as is hide powder. The author considers the 
results of no great value to the tanner or extract manu¬ 
facturer. An improvod method of oolour measurement 
of tannin solutions is described. A modified form of the 
Schmidt and Haonsoh colorimeter (see fig.) is used. There 
is no comjiarison with arbitrarily numbered glasses, btt 
a solution of the same tint as that to bo ipoasured is made 
by mixing standard colour solutions. A cubic centimetre 
cell of tho solution to be tested is placed where the glasses 
usually are, and the cylinder is usod for the mixture of 
solutions of standard colours. Tho method is aoourate and 
can be worked rapidly, also tho depth of oolour solution 
is in direct proportion to the strength of the solution 
tested.—F. C. T. 


Sulphite-cellulose blends. W. H. Diokerson. J. Amer. 
Leather Chemists’ Assoc., 1914, 9, 489—496. 


Tannin extracts; Determination of insolubles in the analysis 

of -. W. K. Alsop. J. Amor. Leather Chemists’ 

Assoc., 1914, 9, 465—466. 

Total solids determined with solutions ton times the 
ordinary analytical strength, have been found to agree 
within a few tenths per cent, with the amount found by the 
offioial method (American). The strong solutions filter 
sometimes more quiokly and sometimes more slowly 
than those of offioial strength, and show often a much 
Higher percentage of insoluble matter.—F. C. T. 

Tanning materials; Colour valuation of -■. G. A. Kerr. 

J.Amer. Leather Chemists’ Assoc., 1914,9,451—463. 
Xks author describes an improved method of making 
colour testa on pety, which complies with two principles 


Results of analyses of mixtures of sulphitAOelkilose and 
various tanniug extracts are given. A slight loss of 
tannin is shown, whioh was lessened by the use of Sinall 
quantities (0-1—0-5%) of aootio acid. Toata are reoorded 
of liquors to which sulphite cellulose has been added. 
Hero no loss of tannin resulted, but a deoided gain.— l F.O.T. 

Green salted weight and white weight ; Relation between 

- of various portions of the hide. F. A> Loveland. 

J. Amer. Leather Chemists’ Assoc,, It) 14, 9 , 403— W. 
Hides were rounded, and the various parts taken through 
the beam-house together, each portion receiving alnwwt 
exactly the same treatment. The bends were intended 
to be 50% of the total weight, the belliee85%, the shoulders 
15%, and the heads 10%. The varibus portfoM Wwe 
weighed after going -through thehesm-hoUke, ’ 
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! 

Number 1 
of pieces, j 

Invoice 

1 weight of 
hide. 

Per cent, 
of total 
hide. 

Pelt 
weight 
of hide. 

Pelt weight 
per cent, 
of invoice 
weight. 

Whole hide 
Bendu .. 
Shoulders 
Bellies .. 
Heads 

3,638 1 
7,276 ! 
7,276 
7,276 
7,?70 

108,237 ! 100 00 

62,025 , -18-02 

18,806 i 17-07 

26,441 ' 2448 

10,365 | 9-57 i 

125,391 | 
60,090 
24,920 
29,037 ! 
10,438 

115-8 

114-4 

132-5 

113-2 

100-7 


—F. C. T. 


Sole leather ; Bleaching of -. F. 0. Sprague. Shoo and 

Lotithcr Reporter, Oct. 15, 1914. J. Amer. Leather 
Chemists’ Assoc., 1914, 9, 496—497. 

Five vats aro used in tho order: water, alkali, water, acid, 
water, or water, alkali, acid, acid, water. The tempera¬ 
tures, except for the last vat, aro from 125° to 130“ F. 
(62°—64“ C.). Sulphuric acid is used, and tho alkali 
is sodium carbonate. Tho loss in solids removed from 
the leather is very slight, varying from 1-5% to 4%. 

-F. C. T. 


Analyses [o/ leather, Ian liquor*, etc.]; Standard forms for 

reporting -. W. K. Alsop. J. Amer. Leather 

Chemists’ Asboc., 1914, 9, 479—484. 

Fkom information received from members of the Amor, 
Leather Chemist’s Assoc., tho author has suggested forms 
for the uniform report of analyses of leather, tan liquors, 
barks and extracts. Completeness has been aimed at in 
the suggestions, for instance in tho analysis of liquors, 
the proportion of tannin to 1° Barkometer, and proportion 
of tannm to acid aro to be given.—F. C. T. 

Patents. 

Composition of matter [leather preservative] and method of 
producing the same. S. M. Darling, Chicago, III. U.S. 
Fat. 1,114,590, Oct. 20, 1914 ; date of appl.. Sop. 30, 
1912. 1 

On, or tar from the destructive distillation of Ugnito is 
distiilod to dryness, and the fraction of b.pt. over 350° F. 
(177° C.) is redistilled while a ounent of oxygon is blown 
through it until a wax-like residue is left. Tins is mixed 
with am oxidising oil to form a leather preservative. 

—C. A. M. 


Glue; Manufacture of [vegetable] -. Porkins Glne Co., 

Lansdale, Pa., U.S.A., and H. C. Heido, Liverpool. 
Eng. Pat. 23,421, Oct. 16,1913. Addition to Eng. Pat. 
24,692, Nov. 6, 1911. 

Sin Addition of Oot. 28, 1913, to Fr. Pat. 436,297 of 
1911; this ,1., 1914, 659.—T. F. B. 


XVI.—SOILS; FERTILISERS. 

Argillaceous sediments; Chemistry of the -. G. Linok. 

Mitt. K. K. Techn. Versuchsamtos, 1914, 3, [1J, 19—22. 
The hydrolysis of silicates and loaohmg out of alkali and 
alkaline-card metals which mark the first stago in the 
transformation of eruptive minerals into sedimentary 
deposit® lead to the disappearance of Ca, Na, Mg, and K 
in the order given ; subsequently, as a result of adsorption 
by the degraded silicates, these metalB aro taken up again 
in the inverse order. The excess of alumina over tho 
sum of the alkali and alkaline-eaith metals is greater, 
therefore the more oomplete the degradation and the 
more reoent the deposit (».«,, the more incomplete tho 
process of adsorption). The molecular ratio of adsorbed 
alkalis and alkaline-earths to alumina cannot probably 
exceed 1:2 or 1:3, but the natural ratio is often disturbed 


by the admixture of carbonates, etc., during deposition. 
Analytical data for a number of sedimentary deposit! and 
eruptivo rocks are given in tho form of a diagram. 

—F. Sodn. 


Humic substances; Influence of - on the weathering of 

silicates. H. Niklas. Dias., Kgl. Techn. Hochsohule, 
Miinchen, 1913. Kolloid-Zoits., 1914, 14, 58. 
Finely-powdered felspar, augito, hornblende, olivine, 
mica, and labradorito respectively wore mixed with peat 
and tho mixtures kept for 7 years in closed vessels and 
then oxamined. No appreciable quantities of tho silicates 
were brought into solution nor wore thoy rendered less 
resistant to hydrochloric acid. After incinerating the 
peat, howover, the residual silicates were more easily 
at tacked by hydroclUoric acid than tho original minerals. 
By the prolonged action of water on tho silicate-peat 
mixtures, mostly silica and alkalis were dissolved, limo and 
magnesia only to a Blight extent; and by subjecting the 
mixtures to electrolysis, mostly iron aud aluminium were 
dissolved.—A. S. 


Vanillin in soils ; Origin of -. Vanillin in whcxU and 

in the water in which wheat seedlings have, grown. M. X. 
Sullivan. J. Ind. Eng. Chom., 1914, 6, 919—921. 
Experiments aro described showing that vanillin is 
present in wheat sfxtds and seedlings and in the water in 
which wheat seedlings have grown, the quantities found 
ranging from a trace up to 18 parts per million, reforred 
to tho weight of original seeds : tho vanillin content 
increases during tho early growth of tho plant. A larger 
quantity of vanillin can be extracted from the seeds if’ 
they bo first treated with dilute sulphuric acid; and the 
vanillin is probably present, at least in part, in the form 
of coniform. Vanillin has also boen detected in rotten 
oak wood, in pineapple pulp and parings, and in the hot 
water extract of lawn grass, consisting of blue grass and 
a small amount of whito clover. (See also this J., 1914, 
432.)—A. S. 


Manures ; Researches and observations on the movements 

of -t'n the soil. J. Leffsvre. L’Engrais, 1913, 28, 

908. Chora.-Techn., Rep., 1914, 38, 218—219. 

In a soil containing 13—10% HjO, it was found that at 
the end of a month potassium chloride had diffused 6 cm. 
horizontally and 10 cm. vertically from tho spot where it 
was applied. Experiment! made by Malpeaux, Lefort, 
Muntz, and Gaudeehon in tho years 1910 (moist) and 1911 
(vory dry) show that saltpetre in sandy soils (without 
vegetation) under the influonoc of natural rain moves 
upwards, this being due to tho capillarity of tho soil and 
to the evaporation of tho surplus moisture. These con¬ 
siderations apply to a greater degree to soils under culti¬ 
vation, and depending upon the stage of growth of the 
plants, manuring should bo carried out at different times, 
it being possible then to retain the fertiliser at tho desired 
depth in the soil.—J. P. 0. 


Nitrogen; Fixation of - by so-called zeolites. G. 

Wiegner. J. Landw., 1913, 61, 11. Kolloid-Zeits., 
1914, 14, 55—56. 

When a solution of an ammonium salt is placed in oontact 
with a zeolite (pormntite), ammonium ions aro adsorbed 
bv the solid and are replaced by an equivalent quantity 
of cations (mostly Ca- and Na-ions) from the latter. 
Equilibrium is rapidly attained and tho percentage of 
ammonia thus fixed, referred to tho total quantity of 
ammonium salt present, is lower the more concentrated 
the solution. This adsorbed ammonia is available for 
lants only after it has been brought into solution, *.g. t 
y carbonic aoid secreted by the plants. Assimilation of 
the dissolved ammonium salt by the plants displaoes the 
equilibrium, which is, however, rapidly restored, and the 
zeolite thus acts as a regulator preventing the injurious 
action Of high concentrations of toe salts.— A. B. 
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Lime rich in hydrated silica as a fertiliser. H, Immendorff. 
Landw. Versuchsstat., 1913, 79—80, 891. Kolloid- 

Zeite., 1914, 14, 57. 

SlLioiotrs limo is usually considered to be unsuitable as a 
fertiliser. Mixtures of different kinds of heavy soils with 
samples of limo containing varying proportions of solublo 
silica, were incorporated with water and test-pats of the 
mixtures allowed to harden, control tests being also made 
with the soils alone. In all cases the soils alone gave 
hardor products than when mixod with lime, oven when a 
highly silicious lime was used. Field tests gave corro¬ 
borative results, and it was found that addition of cement 
containing 19*5% solublo silica also produced a loosening 
of the soil. If the limo applied to soil bo uniformly dis¬ 
tributed, even large applications will not cause any harden¬ 
ing or incrustation, and a moderate content of hydrated 
silica is advantageous owing to its adsorptive power. 

—A. S. 


Bone meal; Influence of fineness upon the availability of 

-. S. S. Peek. J. lnd. Eng. Chom., 1914, 0, 922— 

920. 

A commercial bone-meal was divided by sifting into tho 
four sizes : leBB than 40-mesh, 20—40-mesh, 12—20- 
mosh, and larger than 12-mesh, and with each grade 
laboratory experiments wero made on the rate of formation 
of ammonia, nitrates, and soluble phosphoric acid res¬ 
pectively in presence of soil. The results confirmed the 
view that the efficiency of the meal as a fertiliser increases 
with its degree of fineness. As a standard for commercial 
bone meal it is BiiggeBted that 65% should pass a 50-mesh 
and at least 90% of the remainder should pass a 25-mesh 
sieve.—A. S. 


Ammonium citrate solution; Exact and easy method for 

preparing a neutral -. J. M. McCandlcss. J. Ind. 

Eng. Chora., 1914, 0, 921—922. 

The purity of the citric acid used is first determined by 
titration with N j 10 caustio soda in presonce of phenol- 
phthalein and a solution is then prepared containing a 
quantity equivalent to 1850 grins, of the pure acid 
(C tt H 7 0 8 ,H,0) in 7 litres. A solution is also prepared 
containing 25 c.c. of concentrated ammonia per 500 c.c., 
and its strength is determined by titrating a portion with 
N /2 acid in presence of methyl orange. Tho citric aoid 
solution is neutralised with tho calculated quantity of tho 
ammonia solution (1 part NH, to 3*765 parts C # II 8 0 7 ), 
and the mixture is shaken well, allowed to cool and diluted 
till it has tho sp. gr. 1*09 at 20° C. 

By adding a large excoss of strong alcohol to an am- 
moniacal solution of ammonium citrate, a precipitate waB 
produced whioh became crystalline on standing overnight. 
The crystals wero filtered off and washed with strong 
alcohol, with the aid of tho pump, and dried betwoon 
paper. When dissolved in water the solution was distinctly 
alkaline to oorallin (tho indicator prescribed by tho Amer. 
Assoc, of Official Agricultural Chomista for the preparation 
of neutral ammonium citrate solution): the ratio of 
NH, : Cyi 8 0 7 was 1: 3*708. -A. 8. 


Volumetric determination of small quantities of potassium. 
Zaleski. See XXIII. 


XVII.—SUGARS; STARCHES; GUMS. 

Itcfractomeier; Use of the - for the analysis of sugar 

factory products, and the direct determination of the Brix 
{dry substance) of the juice of the beetroot. [Comparison 
between the original and improved types of rtf roctameter. 
fSL Pellet. Intern. Sugar J., 1914, 10, 521—623. 
Attention is oalled to experiments reoently made by 
Mezxadroli at the Beet Cultivation Station, Rovigo, Italy, 
showing that in determining the density of beet juiee by 


means of the refraotometer the result obtained by reading 
in the presence of the pulp is praotioally the same as that 
found with the expressed juioe freed from the pulp,, 
provided that the intensity of the light generally used fee 
increased by the use of an electric lamp of about 60 o.p. 
Similarly the author has proved that in taking the refraoto- 
rnetrio index of a masseouite of the first or second jet 
tho presonco of crystals doos not disturb the result. It is 
considered that tho “ now ” or Sohonrook type of refraoto- 
metor adapted for use in sugar laboratories (this J., 1914, 
153) is less sensitive than tho original instrument, and. 
that the fact that tho maximum Brix capable of being 
read without dilution is only 85° is a further disadvantage. 
Tho results given by the two instrument* do not agree. 
Those obtained with tho “ now ” instrument are nearer 
tho “true” dry substance found by desiccation,, while 
those found with the “ old ” refractometer approach more 
closely those indicated by tho hydrometer reading, ae the 
following average figures for tho dry substance of a beet 
juice show : “ true ” dry substance (by desiccation), 13*86,. 
“ now ” typo of rofractometer, 13*80 ; “ old ” type ot 
refractometer, 14*21 ; and Brix hydrometer, 14*90%. 

—J. P. U. 


The beet sugar industry in Europe. Board of .Trade J. r 
Nov. 19, 1914. [T.R.] 

The National Sugar-Boot Association, Ltd., has published 
tho following statistics relating to tho beet sugar industry 
in the principal countries of Europe during tho last three 
seasons ;— 


Austria- 

Hungary— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 
Belgium— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 
Denmark— 

1911-12 .. 

1012- 13 .. 
1913-14 .. 

Franco— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 
Germany— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 
Italy— 

1011-12 .. 

1912- 13 .. 

1913- 14 .. 
Netherlands— 

1011-12 .. 

1912- 13 .. 

1913- 14 .. 
Russia— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 
Spain— 

1911- 12 .. 

1912- 13 .. 

1013- 14 .. 
Sweden— 

1911- 12 .. 

1912- 13 .. 

1913- 14 .. 


Fac¬ 

tories. 

Area cul¬ 
tivated. 

Beetroot. 

Total yield. 

Yield 

per 

acre. 

Raw 
Sugar 
produc¬ 
tion. • 

No. 

Acres. 

Tons. 

Tom. 

, Tons. 

196 

201 

201 

1,012,250 

1,121,250 

1,078,250 

7,770,000 
12,540,(MM) 
10,840,000 

7*67 

11*19 

1006 

1,145,57* 

1,901,615 

1,092,000 

73 

72 

68 

152,625 

105,000 

138,250 

1,600,000 

1,960,000 

1,610,000 

10*45 

11*88 

10*90 

244,908 

298,584 

280,800 

8 

9 

0 

02,500 

80,925 

77,250 

760,000 

1,020,000 

950,000 

12-09 

12-65 

12-31 

114,000 

149,400 

146,000 

224 

213 

200 

562,125 

571,250 

540,500 

4,020,000 
6,580,000 
5,980,000a 

7*16 

11*54 

11-07 

506,oe» 
660,600 
786,000 

341 

342 
341 

1,267,782 

1,360,626 

1,333,272 

8,930,000 

16,400,000 

16,700,000 

704 

14*97 

12-62 

1,601,459 

2,706,827 

2,725,000 

37 

37 

30 

132,800 

182,500 

150,000 

1,610,000 

1,680,000 

2,770,000 

11*34 

12-71 

18*40 

171,046 

213,682 

827,800 

27 

27 

27 

136,457 

172,555 

154,260 

1,700,000 

1,990,000 

1,630,000 

12*45 

11*64 

0-89 

266,970 

816,177 

228,600 

281 

288 

294 

1,968,375 

1,908,240 

1,811,700 

13,040,000 

10,270,000 

12,180,000 

6*63 

6*38 

6*72 

2,053,840 

1,874,650 

1,781,000 

32 

32 

31 

83,085 

02,500 

127,415 

780,000 

1,160,000 

1,220,000 

0-39 

12-69 

9-65 

92,000 

178,600 

160,000 

21 

21 

21 

72,610 

68,080 

71,787 

810,000 

830,000 

870,000 

11*14 

12*11 

12*16 

127,807 

182.018 

130,600 


Recovery of spent lime from cauetieitiny operationt [and in 
sugar factories}. Payne. Bee VII. 

Uolhant process of fermentation in (Ae cane molaetee He- 
tiUery. Miroir. flee XVIII. 
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XVUL—FEpMENTAUOR i*»nunjtl£&. 

■Fermentation; 3Ialhatit process of - in the cane mclass$$ 

,, distillery. V. Jtfiroir. Bull. Assoc. Chtei. Suor., 191*/ 
81,936—940. ' 

Experiments made in a cane molasses distillery in 
Madeira with tho Jflolhant process (this J., 1913, 956)' 
Showed it td possess the following advantages over the 
method of workfftg generally in vogue : (1) the yield of 
alcohol is greater; (2) tho daily production is increased 
in (jonsequeneo of tho larger volume pussing through the 
distillation columns; (3) tho steam consumption is less; 
(1) tho spent wash has a highor concentration and hence 
requires Jess evaporation to render it Jit for utilisation ; 
and (5) it may bo worked for nearly a year without the 
yeast being rone wed.—J. P. 0. 


Patents. 

-Mulling grain, and withering , drying and curing malt; 

Machine for -. ,1. Sloeman. Eng. Pat. 23,488, 

Oct. 17, 1913. (Sec also Eng. Pat. 22,204 of 1911; this 
J., 1912, 1091.) 

A.CLOBEp rotary cylinder, with inlets and outlets for air 
and grain; is provided inside with an immovable per¬ 
forated floor running from end to end, to support the 
whole charge during malting and curing, and ono or more 
floors situated abovo, which can bo removed or foldod 
back qguinst the internal walls of tho cylinder, and on 
which part of tho charge can rost during tho withering 
and drying processes.—J. H. L. 


Vessels for use in'; Itrewerics, distilleries and the. like; 
*' Sterilising -. G. W. Smallwood, St. Austell, Corn¬ 

wall. Eng. Pat. 25,239, Nov. 5, 1913. 

Fermenting vats, refrigorators, etc., are coated on their 
intoriop with a composition consisting of 75 to 90% of 
kaolin find 10 to 25% of a solution of either formaldehyde 
(Bp. gr. 1-080), calcium bisulphite (sp. gr. 1-070), or 
sulphurous acid (sp. gr. 1-030); the vossols are ready for 
use when the coating has dried.—W. P. S. 


Brewers' filtering apparatus. O. Selg, Now York. U.S. 

Pat. 1,101,098, June 23, 1914 ; date of appl.. Fob. 16, 

1914. 

The filtering vessel, provided with lid, manhole and 
sparging apparatus is made with a number of hopper- 
shaped seotionS at tho bottom. Each section is composed 
of two inclined walls converging towards the bottom, 
leaving between their lower edges an opening which is 
dosed by a horizontal perforated plato on hinges. The 
lower part of this trough is surrounded by a jacket tho 
bottom of which is closed by a solid hinged plate corre¬ 
sponding to the upper j>orforatod plate. The liquid which 
filters through the perforated plate is accumulated in the 
jacket and withdrawn through pipes situated at a high 
level in the external pocket. These pipes communicate 
with a main filtrate pipe provided with a vent which oan 
be opened to the atmosphere whon suction is not required. 
In each hopper-soction is mounted a peaked presser-plate 
above the perforated plate which oan be adjusted vertically 
by a rack so as to pack the lower layers of the filter-bed 
more or Iobs oloscly against tho plate.—J. F. B. 


’XlkA.-roons. 

”‘--’v ' 

MilkjfVompaeitieM of-*-— as shown by analyses of samples 
- ofmfiowli'-purity made by the Massachusetts State Board 
* of’Health. **H. C. Lyfchgoe. J. Ind. Eng. Chom., 1914, 

6, 899—908. 

The results of tho examination, during the past six years, 
of 600—700 samples of milk of known purity aro tabulated ; 
fairly complete analyses were raado of nearly 500 of the 
samples, of which 434 wore from individual oows and the 
remainder from herds. Tho composition of tho milk 
varied chiefly according to tho breed of tho cow and only 
to a losser extent with tho period of laotation and the 
season. In the case of tho milk from herds, the total 
solids ranged from 11-66 to 14-57%; fat, 3-35—5-40%; 
protein, 2-66—4-02% ; ash, 0-65—0-79% ; solids-not-fat, 
7-63—9-48%; lactose, 4-35-45-25%; protoin: fat 
ratio, 0-66—0-95; fat in total solids, 28-2—37-1%; 
refraction of copper serum at 20° C.; 36-7°—38-8° ; 
of acetic Berum at 20° C., 41-8°—44-6°; of sour milk 
serum at 20° C., 41 -3 U —43-5°; ash of sour milk serum,’ 
0-764—0-852 grm. per 100 c.c. Tho copper serum was 
prepared by adding 4 vols. of milk to 1 vol. of copper 
sulphate solution (72-5 grms. per litre, adjusted to give 
a reading of 36° at 20° C. on the scale of the Zeiss immersion 
refractomcter or to the sp. gr. 1-0443 at 20 u /4° C.), shaking 
woll and filtering. The acotio acid serum was prepared 
by Leach and Lythgoo’s method (this J., 1904, 1116) 
or by Pfyl and Turnau’s modification (Arb. Kais. Ges., 
40, 247), 50 c.c. of milk being shaken with 6 c.c. of carbon 
tetrachloride in a shaking machine for 5 mins., then treated 
with 1 c.c. of 20% acetic acid, again shaken for 5 mins., 
contrifuged, and tho clear serum pourod off. Watering 
and skimming of milk may bo detected within reasonable 
limits from tho content of total solids and fat. The 
values for lactose are calculated with tho aid of the 
formula?: 

I. S=TS-[f+0-7+(tS - j'U] ; 

II. S—TS— {I’+0-7+[0'4(F-3)]+2-8} .whereS=laotose, 
TS=total solids, F=fat, and 0-7=ash, and from these 
values a tablo is constructed for milks of fat content 
(horizontal columns) between 2-5 and 5-0% and content 
of total solids (vertical columns) between 10-5 and 13-6%. 
When the difference between tho valuos calculated by 
tho two formulro does not exceed 0-1, the milk is regarded 
as pure and heavy dividing linos aro drawn in the table to 
divide such milks from those in which tho difference 
exceeds 0-1. Samples falling above tho upper dividing 
line may bo suspected of being skimmed and those falling 
below the lower dividing lino of being watered. Thera 
is no relation between the refraction of tho milk serum 
and the ash content of tho sour serum, and if both values 
aro below the minimum for pure milk, it is a positive- 
indication of tho presence of addod wator. If the protein- 
fat ratio excoed 1, skimming is indicated; and if this 
ratio bo below 0-7 or the percentage of fat in the solids be 
above 35, samples may bo declared watered if the scrum 
have a low refraction, not neoossarily below tho minimum 
value; in normal milk with a protoin-fat ratio below 
0-7, the refraction of the copper serum should be above 
37 ; of the sour soruin, above 40 ; and of tho acotic acid 
serum, above 41. (See also Riohmond, this J., 1911, 
1082 ; Ramsay, this J., 1913, 998.)—A. S. 


Sucrose and lactose in condensed milk; Determination of 

- by means of acid mercuric nitrate. C. Rovis and 

G. A. Payne. Analyst, 1914, 89, 476—479. 


Alcohol; Apparatus for the elimination of fusel-oils during 

the distillation and rectification of -. F. Pampe, 

Halle-on-Saale, Germany. U.S. Pat. 1,116,322, Nov. 3, 
1914. Date of appl., Aug. 8, 1005. 

See Eng. Pat. 8476 of 1905; this J., 1906, 230.—T. F. B. 


Procsss of manufacturing alcohol from garbage. U.S. Pat, 

1 , 114 , 017 . SabXIXb. ;; 


The authors find that acid morouric nitrate has a distinct 
inverting action on sucrose, even in tho oold, and that it 
slightly raises the rotation of lactose: the inversion 
factor is 141-71 and tho lactose factor 0-3086. Tho 
following method is recommended for the determination 
of the two sugars:—65-085 grms. of the condensed milk 
are plaoed in a 250 o.o. flask, diluted with water to about. 
220 6 . 0 ., and heated in boiling water for 10 minutes or 
allowed to stand oVer-night. : The mixture is then diluted 
to tho mark, 100 c.c. of the solution are treated with 
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16 e.e. of acid mercuric nitrate solution (mercuric oxide j 
dissolved in twice its weight, of nitric acid, up. gr. 1*42, j 
and then diluted to 5 times its volume with water) in a | 
stoppered cylinder, shaken violently for about 30 seconds, j 
and after standing for . r > minutes, filtered. The filtrate | 
is polarised at 20 ('. Twenty-five. e.e. of the filtrate j 
are then placed in a stop|K*rcd 50 e.e. flask, weighed, 
heated in Imiling water foi S minutes, cooled, the weight 
is adjusted, ami the solution is polarised at 20 ('. The 
readings are corrected for the increase in volume due to ] 
the added mercuric nitrate, less the volume id the fat 
and protein; this correction, (', will lie 


chloride and 3 grins, of potassium nitrate and incinerated. 
The ash is dissolved in dilute hydrochloric acid and the 
phosphoric acid estimated as ammonium-magnesium 
phosphate. J. H. 

I*r unman Nut m ha ; Drtt rmi nation of — •. <«. VV. Knight. 

.1. hid. Eng. Client., 1011, 6, 000 010. 

(Ink hiindri d grins, of the finely-powdered tea are 
thoroughly moistened with 85" () phosphoric acid (30 60 
e.e.) and tie mixture distilleil, the vapours being parsed 
into a mixl'iie of 4 e.e. of 10% caustic soda solution and 
30—40 n of water contained in a flask placed in cold 


and the readings must be nuitiplied by (C • 1 <K>). Tin 1 
following tormuhe then give the |M*recntages of sugars ; 


water. When the-distillation is finished, the contents of 
the receiver are filtered, neutralised, if necessary, with 
10'*,, caustic soda solution and 3 e.e. excess of 1 he alkali, 
a small crystal of ferrous sulphate, and a few drops of 10% 
feme chloride solution added. The mixture is Imiled for 


Sucrose 


<" » ,, " K > La,.,,*- (|> S) 

K’l 2«.(i;tl 


1 minute, made distinctly acid with hydrochloric acid of 
sp. gi. 1-2, filtered, and the precipitate washed witli 05% , 
alcohol. It is (hen treated suceessivelv with about 4 e.e. 


where I) direct leading, I -invert muling; lie and 
III the lincrsion and lactose factors, and T the 
temperature ot the invert muling.- W. 1*. S. 

(iiain tluth , I'i.i filombtlitif of — H. II. Ill nun. J. 

I ud. Eng. Chem , 1014. 6, 031— 037. 

In hihoraton experiments in I tie D.S. Bureau of Mines 
dilfereiit grain dusts were tested b\ Wheelers method 
(this ,1 , 1013, 147) in tin* condition as received from the 
null, without diving, and the ignition temjs*ratures found 
xailed from 005 C oat and corn (mam*) elevator dusts, 
1015 C. for teed dust from dust collector, 1020 <\ f«»r 
groiiml oat hulls. 1025T. lor vellow-eorn dust, to 1115 (’. 


of 10% caustic soda solution and 8 e.e. <»f water, the 
solution acidified with acetic acid, treated with a few drops 
of hydrochloric arid and of ferric chloride solution and 
then" with hydrochloric acid until no brown coloration 
remains. The solution is evaporated to half its hulk, 
diluted somewhat, and the Prussian blue collected in a 
(Jooeh crucible, washed with very dilute hydrochloric 
acid, water, alcohol, and ether, dried at 100 C. and 
weighed. One part of Prussian blue in 200,000 and. in 
sons* eases, hi 300,000 can !h* detected by the method, 
and in two independent determinations on the same 
sample, 0*0010 and 00016% res|M*etively were found. 


f«»i wheat elcvatoi dust amt 1235 1270 C for Hour 

dusts. Wheeler's method gives the relative ignition 
temporalmes but not the relative inflammabiliU. and 
to deicimmc tins an explosion flask of about. 1400 e.e. 
c.tpaed\ was used in which a dust cloud was driven 
against'a platinum coil heated to a known tem|K*rature 
(imasuied b\ a thermo-couple), and the pressure develo|H«l 
measured b\ a(Vosh\ pressure gauge. Experiments were 
made at 1200 I100'<\, lOOO’C., and 000 C. 

ies|H*etivel\, and the results obtained are given in 
diagrams. Most of the gram dusts were more inflammable 
than tho Pittsburgh coal dust used as a standard in the 
t’.S I hi read of Mines, higher pressures being develop'd, 
especially at- (tie lower teni|K*ralures. Dusts from oats 
and yellow corn appeared to Is* more inflammable than 
those from wheat or other gram. The pressure develop'd 
was considerably increased when the dusts were previously 
dried. A large'number of the recent explosions in grain 
mills appear to have been caused by the introduction of 
foreign material into grinding machines. The causes 
which have been assigned to many of these explosions 
and tin* various preventive measures which have liecn 
suggested are mentioned. (See also this .J., 1012, 500, 
600; 1013, 764. 808, 1080.)-A. S. 

Chloini' l>h or foil flour; Soon chararltrinliri of —. 

C A A IMt .1. list. Eng. ('hem., 1014.6,1818 000. 
1 'nhu:\« hki» Hour may contain up to 576 parts Cl per 
million; Hour bleached with chlorine contains over 600 
parts per million. The* chlorine in bleached Hour can be 
detected by the cupper wire flame reaction applied to the 
ml extracted Iron* the flour bv benzene (Alwa.v, Bull. 102. 
Nebraska. Expt. SUl., 53). unbleached Hour which has 
been m contact with bleached Hour may also give (lie 
read ion. The treatment with chlorine increases the 
acidity of the Hour and does not improve its breath making 
(jualitics. - A. »S. 


IhuxhiM of alfalfa . An nn'idnjahon of Ho — -aml Hit 
rffit't of r<ii>i<l mi i in) on I In footI mint' of alfalfa. It. ('. 
Shuey. .1. hid. Eng. (’hem., 101 f, 6, 010 -010. 

Till, diast-atie activity ol alfalfa is greater in the mornmg 
or after a pci mil of darkness than aftei a |>criodnf exposure, 
to light ; much greater during summer than during the 
spring or autumn ; and greater in young plants than m 
older ones. For example, m the ease of the plant dried 
at 50 '('. the activity (grins, of maltose produced lrom 
soluble starch by 1 grin, of sample in I hour at 40"(‘.) was 
002 m the evening and 1*25 m the morning ; for plants 
cut m the morning, the activity was 0 75 in May, 0*RI »n 
duly. 1*51 in August, and 1*25 in October; and in the 
case of plants 12 ms. and 6 ins. high, cut in Novrmlicr, 
the activities wen* 103 and 1*24 res|»ectivcly. Tho 
activity is diminished by drying at- elevated lemperatureH 
(even 50' ('.) in a humid atmosphere, hut markedly 
increased by drying in a current of air with gradually 
increasing temperature. The eondit-ioift which favour 
the product ion of hay of good colour and odour are also 
favourable to high diast-at-ie activity. Light and weather¬ 
ing in the Held tend to destroy the diastase and rain 
during curing is very detrimental. Alfalfa of high 
diastat te activity generally shows a greater solubility by 
aiito-digest-ion than samples low in diastase, hill the degree 
df solubility cannot he increased beyond a certain limit. 
The loss of digestible constit-nents during the handling 
and curing of alfalfa in the- Held may range from 20 to 
50° . Hay of better colour, odour and flavour can lie 
produced )yy curing by artificial heal on the counter - 
current principle than by other means, and the hay apjiears 
t-o retain many of the valuable properties of the given 
plant ordinarily lest- m curing. With a dryer located 
near both the Held and the source of fuel, the cost of 
artificial drying would ho less than the losses generally 
sustained in Held curing.—A. S. 


Ratknts. 


Pliosnlionr tool; Tin nifinl tit It nut nation of - in 

ihaiqh. rtf. L. Solid. Schweiz. Woch. Chem, Rharm. 
1613, 51, 677. C-hrm.-Teehn. Rep., 11114, 38, 116. 

25 OHMS, of dried and powdered dough are ground three- 
Dines with 06% alcohol (100 e.e. each time), the extracts 
being filtered and the residue washed with alcohol till 
*100 e c. of solution are obtained. An aliquot part of the 
solution is evaporated with 2 to 3 grms. of magnesium 


I Maryan in nmnuJadurt-\ TrtKlinhon of nnubuon*. S. H. 
Bhchfeldt, Southall. Middlesex. Eng. Rat. 23,653, 
Oit. 18, 1013. (Set* also Eng. Rat. 7408 of 1012; this 
,1., 1013, 763.) 

Onk ingredient is passed through a continuous narrow 
channel the walls of which move relatively to one another, 
and the second ingredient is introduced al successive 

lu 
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ponds iii tin; channel. In Hid apparatus described a disc 
rotatcK within a fixed (awing, with only a narrow, adjust- 
aide. B|>aee (10 —IOO/i) between the Hides of the disc and 
th<* whIJh of the rawing. Ono iiigrodiont iN introduced 
into this space at. the centre of (lie disc, and travels to 
the eireninfereiiee. T’hc second (fatty) ingredient, is 
injected through passages in the walls of the easing, at 
successive distances front the centre. To ensure an equal 
pressure on the liquid at both sides of the disc, the latter 
IS perfniatrd by concentric slots, and rides loosely oil the 
driving shaft. The second ingredient is supplied from a 
involving lube, geared from the main shaft and provided 
with outlets which register intermittently (and at. different, 
tunes for dilfeieut distances from the centre of the disc) 
witli the passages in the walls of the easing. The slots in 
the disc aie so disposed as to face the passages through 
which liquid is at any given tune being injected, so that, 
the liquid passes freely to both sides of the disc.. J. H. 1,. 

Au/sn/.v mum, Imii,i Jui , Dr,,if, jimmx 

J'" frei/t/ng . A (I. Fox and It. It Hates, Assignors 
t" Ceneriil I'uritieation Co., Madison, Wis I'.S. Vats, 
(v) 1,11 -1,87-1 and (n) 1,111,87.7, Met. 27. HIM : dale ol 
apph. duly », III Cl. 

( V) Tilh apparatus t'oinpllses a teceplacle loi the lupild, 
means foi forcing gns umlei pleasure (upwaids) mlo the 
reeeplaele, and a stationary dev me below t he surface of the 
liquid provided w it h inclined faces separated at, their edges 
so that the rising gas in divided and deflected. The 

.eptaele may Is- pi on.led near t he top with a device 

lor oiisfmeting passage of the liquid out of the apparatus, 
(s) Air admixed with llypoehlorous acid, by passage 
Ihtough aqueous solutions of unstable hypochlorites, is 
Inrcrd under pressure through milk, cream, butter fat. 
ele.-,I. II. ],. 

fnnl fm uiiinmh mill //IOO.SX fin lh, i„aniij,i,liiri „/ U„ 
fin 1 Mola-ssine Co,, Ltd.. Must t treenw leh. ami 
• I. ,1. A. de Whallev, Lee, Kent. Hue. Vat 24 ! 11 .’ 
Nov. 1, l!li:i. 

Amu,A rsons material, such as middlings or mai/e residue, 
is treated with of its weight ol sulphur dioxide in the 
foini of an aqueous solution, and heated for 1,7 minutes 
under a pressure of I atmospheres. The steam and acid 
are then blown olT, anv remaining acid is neutralised bv 
I lie addition of calcium carbonate or sodium carbonate, 
and the product is dried and ground,- W. V. S. 

Jiwil *itti.ililiilr \li/iilrinjniimt ml\ ; I’rumt. nf mnhiiuj _. 

,1. C. Chisholm, Assignor to The Chisholm Vroeess Oil 
lietining Co„ Dallas. Tex. I IN. Vat. 1. 114,»(i:i, Oct 27 
I*"'* i 'late of appl., Oct. 8, 1012. (See also this .1., 
11)14, 1002.) 

'Villi ml is caused to pass by crutiifugal action through 
euivcd passages formed In spirally-wound coils of wipe, 
the surface of the wire forming a eatalvtic agent ; the 
o|Kration is carried out in an atmosphere of hydrooen 

—W. V. s. 

Vlinmil Jiniih , IWiM fur jinn lilimj l/ii sp»i7w/r „f _, 

E. W. Diiekwnll, Aspinwall, Vs. C.S. Vot. 1,114 ! 17 V 
Dot. 27, IPI4 : dale of appl., March 20, lil|:i. 

Samci.i: tins of a stock of canned foisls are incubated for 
a suitable length of time, then o|»med, and a portion of 

tile substance from the cent... the tin is examined 

haetenoNcopicallv. Should the presence of bacteria lie 
detected, the remainder of the tins are heated in boding 
water for a period of time sufficient to heat the contents 
throughout to not less than I80F. (82 1 (!.).—W J’. S. 


XIXb.—WATER PURIFICATION ; 
SANITATION. 

Filhiiluin nj th in hi nt/ until r ; lluilot/intl rt„till« „J //„ 

], ‘ Eolkwilz. ,1. (lasheleuehl., 11114, 57, 

ExfKBiMKNTs in connect ion with an investigation of the j 
Barmen valley water led to the adoption of a new method | 


of clarifioation. A water can be made clear and rendered 
free from suspended matter bv jinssing through a silk 
net or a very lino copjior sieve with 10,000 meshes per 
sq, cm. An uninfected water may Isi considered as 
clarified by rapid filtration when it contains not more t ban 
I e.e. of suspended matter |s-r cub. in., the susjM'ndcd 
matter Is'ing mallei larger than nun. in a laboratory 
test, .70 litres of the water are filtered and should not 
| yield more than 0*05 e.c. of sus]s'.nded matter. Under 
the low powers of the microscope the filtered water can 
be seen to contain Axl, nuu,tin, ,S 'i/nitlrti, (lifnintitliiiiuiit, 
etc A clarity test, for the littered water can lie carried 
out. in a tube It) m. long with its ends closed by glass 
plates: when this lube is filled with (lie wilier, u'cundle 
dame held at one cud should be visible through the water 
from the other end.—,1. II. .1. 

Iltirtl miter ; Ttinlr ttf A. Friedmann. llvg. n. 

Inf Krankli., 77, 12.7- 142. .1. fiaslieleueht.. lOlf. 57. 

4.72. 

Carbon dioxide was dissolved m pure distilled water at. 
1.7 17 C. With up to I III iiigrms. jaw litre no effect was 

produced, hut with from I III to 240 nigrms., tin* opinions 
of (lilleient jasmins varied as lo the taste In hard water, 
carbon dioxide could lie lasted in much smaller eoneen 
trillion Ilian in distilled walei ; ,72*,7 nigrms. |mt litre were 
detected in water of ilfi-t hardness ((lernuin) al, 14-2’C. 
A water with 172 ingrins. |su- Idle of free CO, was relumed 
as distinctly acid, file taste of distilled wafer coni sluing 
free CO, became suspicious at 12(1 nigrms. |>er (die and 

• his in.rliiiutv cunt limed up to about 200 mgrim.. The 

earlier susjncioiis of taste were desenlied In the Iciiu 
“refreshing.” -J.il. ,1. 

Lnitl ittimmiiiiij citiuml lit/ it mil,, -Mi/ip/;/ M. Nelsser. 

tlesiindheits-Ingenieiir. I f) I It. 5)20 ; .1 l lasheleuehl 

It)14. 57, litlt. 

Numerous eases ol mure oi less scccrc lead poisoning 
ncourrmg in a village were found in he caused hv (lie 
wider supply containing lead. The mains and semen 
pipes were made of lead ami the walei was hmnd In 
contain from 7-7 to I2-.7 mgrius. Vh per Idle ; the pipes 
themselves were coaled inside with a tlnn white film 
consisting of !Hi"„ of lead carbonate. The lead could be 
removed from (he waler by lill.ration Ihrougli a Iterkefeld 
filler. The water having this actum on the lead piisss 
contained: -01 I-.7, N,O s 12-0, dissolved ()., 1(11, bee 
COj 18’fi mgrms. per litre. The eurlmnate.hardiiess ot 
the water was (Mi4" (tlerman), and neither nilute mu 
ammonia were present.- -W. V. S. 

,S'(7m//i.v ; Iliniluiniriil tu'nyiu ilniiunil ,,f - ■ A. Lediier. 

•I. Jnd. ling. Chem., 11114, 6, 882 —888. 

As account is given of eo-ojsTative work by meinlsMs of 
a suli-coimnittee of tho Laboratory Neel ion of the Anicriciin 
Vulilic Health Association ajipointcd to consider the 
standardisation of a test for determining the oxygen- 
consuming capacity of a sewage. Experiments ' were 
made with various modifications of I he meuluilinn method 
recommended by the English Royal Commission on (towage 
Disposal (compare this.)., 1(112, 111)7; Jill.'l, 2(1.7). No 
completely satisfactory results were obtained, hut the 
following “ Moditieil English Iiiciilialion Test” is to lie 
recommended for adoption as a provisional method at 
the next annual meeting of I lie American Vulilic Health 
Association. A definite volume of sewage or effluent is 
mixed with aerated distilled water or lap water, free from 
nitrates and nitrites, in such proportion that between ill) 
and (10% of the available oxygen is consumed when the 
mixture is incubated for 10 days at 20 C. The water 
for diluting should lie stored for i or 2 days at. 20 C. 
before use. For tho incubation a hut lie of 2.70 e.e. 
capacity, with a seal such as is often used for the Methylene 
Blue putrcscibility test, is employed, if it be desired In 
use a shorter jicriod of incubation, then the jsTccntage 
ratio of absorption for i, 5 ami 10 days, at the, proper 
concentration, at various times, must first lie determined 
for the particular dry weather flow sewage, in order -to 
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ascertain the factors for calculating results obtained by 
incubation for 24 hours into those obtainable after 5 or 10 
days. Tho results should bo expressed in mgrms. of 
oxygen absorbed per litre of crude sewage or effluent, 
and they should be given for (tcriods of 24 houis and 
10 days respectively to facilitate comparison of different 
sewages.—A. R. 

Methane ; Physioloe/ical effect of -. (). Rvbak. Braun- ! 

kohle, 1914 f5|, 72- 73. ,1. Oasbel., HU 4, 57, 024 025. J 
The bodies of persons killed in liredamp explosions do | 
not show signs of suffocation. Experiments made with 1 
gas from a mine, containing CH 4 , 92*5; CO,,, 1*0; (> 2 , I 
1*0; and N 2 , 4*9%, showed that methane produees a ; 
Hhght narcotic effect, not howe\er sufficient to show j 
marked symptoms unless other predisposing conditions j 
are present, such as lack of oxygen or excess of carbonic 1 
acid in the blood.— A. 7'. L. 

Lead and zinc smeller#; I Yorkuig and health conditions | 

of - in tlennany. Metal) uii(i Erz, 191 J. 11, I -9. j 

From 1879— J885 out of 1200 men engaged directly in ; 
zinc smelting there were 427 cases of lead colic, with a I 
maximum of 221 in 1881. During 1899 -1901 in live j 
large works employing on an average 3780 workers there | 
were 83 eases giving a yearly aveiage of 2-2%. Since | 
1900 official statistics have h«*en collected <»t the age and ! 
illnesses of smelters. Statistics for the district ot Ojipeln j 
show that from J901 -1912 the working age has steadily j 
increased, and the eases of lead colie and lead palsy 
combined are now approximately 1*2V„ of the workmen ’ 
engaged. Disease is reduced by providing larger rooms, 
good lighting and ventilation, abstraction ot poisonous 
gases ; by working short hours, and by sobiiety. The ill¬ 
nesses which are particularly noted are lead colie and 
palsy, nephritis, stomach and intestinal catarrh, blood 
poorness, rheumatism, and affections of the respiratory 
organs and of the eyes.—W. F. B. 

Larkspur seed; Insecticidal value of fluid extract of -. 

J. B. Williams. Amor. J. Pharrn., 1914,80,414—41(5. 
The insecticidal projxirties of larkspur seeds ( Delphinium 
ajar is L.) arc due to the oil contained therein, and only to a 
slight extent to the alkaloid. Extracts prepared with 
solvents which remove the oil, such as alcohol or light 
petroleum, give tho best, results.—F. Rhdn. 

Corrosive action of electric currents on gas and water mains. 

Herrmann. Sec 11a. 

Gas lighting and hygiene. Von flruber. See, Hit. 

Expfosibilily of grain dusts. Brown. See XIXa. 

Patents. 

Water softening plant; Carbonating apjKiratus for -. 

(i. W. Bcmrose, Bolsover, Derbyshire. Eng. Pat. 
12,413, May 20, 1914. 

An apparatus for carbonating the softened water in the 
Arehbutt-Deeley process. In the discharge pipe from 
the upper softening tank to the lower storage tank is 
placed a perforated disc for breaking up tho How of water 
into fine streams. A pipe conveying combustion gases 
from a coko stove enters the discharge pi|>e above the 
iierforated disc and is bent downwards to pass through 
the eentro of the disc. The mouth of this pipe is closed 
and around it are two perforated rings of different diameters, 
one above the other, communicating with the interior 
of the pipe. The fine streams of water falling from tho 
perforated disc draw the oombustion gases through 
perforated rings. The water collects in a bucket which 
closes the end of the discharge pipe. and there solution 
of tho gaBcs takes place. The bucket is situated inside 
the storage tank and the water overflows from it into the 
tank.—J. H. J. 


| Water. | Distilling apjKiratus. R. Bassett and J. H. 
•Staples, Wincanton, Somerset. Eng. Pat. 14,807, 
dune 19, 1914. 

Water enters through the pipe, 1, and the rose, la, 
into the cooler, 2, ami rises up the pipe, 4, to the constant 
level eliamlxT. 5. If then passes by the pipes, 7, 8, to.the 



preheater, 9, any gas given (iff escaping through tho 
pipe, II. The baffles, 13, 14, 1(5, prevent the water 
splashing when it enters tin* still proper, 10. The vapour 
given off js partly condensed by contact with the cover 
ami collects in the gutter, 14«, and along with any 
uneondensed vapour passes down the pipe, 15, to the 
cooler.—W. H. C. 

Filtered, water from rivers ; Apparatus for obtaining -■. 

M. II. Adams, VVhitefiuld, Lancs. Eng. Pat. 24,284, 
Apr. 25, 1914. 

In an improved screening apparatus, u basin is made 
in tin* river and a rotating disc or wheel placed in the 
semi-circular entrance to tho basin so as to be one-third 
immersed. Sheets of wire gauze are fitted between the 
spokes of the wheel. As the wheel rotates the portion of 
the gauze above the water is cleaned by a water-jot or other 
suitable method, tho material winch is removed falling 
into a trough. A suction pipe conveys the filtered water 
from the basin.—J, H. J. 

Sewage; Treatment of - . J. O. BbVing and Wot- 

carbonising, Ltd., London. Eng. Pat. 25,050, Nov. 3, 
1913. 

An improvement on Eng. Pat. 3247 of 1911 (this J., 1912, 
(501) : the heated sewage or sludge, before being pressed, 
iH passed through a cooling coil to cool it to 30° 0., and 
then into tanks where it is allowed to settle for 4 —0 hrs., 
after which the suiiernatant liquid is run off. The sludge 
thus obtained can be pressed more completely and quickly 
than directly after heating.—J. H. .J. 

Lie/nids [ sewage, etc.]; Purification of —— . M. Janvier 
et Cie., Pans. Eng. Pat. 27,775, Dec. 2, 1913. Under 
Int. Conv., Fob. 3, 1913. Addition to Eng. Pat. 29,192 
of 1912 (this J., 1913,922). 

In apparatus of the kind described in the main sjiecifica- 
tion (foe. cit.) the bacterial filter consists of a number of 
Buperposcd tanks or boxes arranged in a chamber and 
filled with filtering material; the bottom of each tank 
is jierforatod and is turned upwards so as to form one Bide 
of tho tank, leaving a space between the latter and the 
inner wall of the chamber. Tho spaces arc arranged 
alternately on opposite sides so that a current of air may 
pass upwards and from side to side of tho chamber and 
over the surface of the material in the tanks. A tilting 
bucket delivers the liquid over a corrugated and perforated 
plate situated above the uppermost tank.— W. P. S. 
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Clarifying apparatus for liquids. W. Reid, Hamilton, 
Lanarkshire. Eng. Pat. 29,184, Dec. 18, 1913. 

Thb olarifving tank is divided into a series of comport¬ 
ments of inverted triangular section, with baffle-boards 
suspended along the centre of oach triangle. The liquid 
to be clarified enters from a channel along one side of the 
tank, flows down the sloping side of the first triangle, 
under the bafflo-board, and up the othor sloping side into 
the next compartment. The suspended solids are 
removed on the sloping sides of the triangles and sottlo 
in the apices. Along each apex is a worm conveyor for 
removing the solids to the end of eaoh compartment and 
up an inclinod plane, and so out of the- tank.-—J. H. J. 

Sewage and analogous liquids ; Apparatus for the purifica¬ 
tion [ aeration] of -. W. Jones and Jones and 

Attwood, Ltd., Amblecote, Worcestershire. Eng. Pat. 
19,915 of 1914 ; dato of appl., Oct. 11, 1913. 

A nPK, reaching nearly to the bottom of a tank containing 
the sewage, extends over a partition to the bottom of a 
seoond tank ; compressed air is delivered into the end of 
the pipe in the first tank, thus causing a mixture of liquid 
and air to pass over into the second tank ; the lower end 
of the pipe in thiB tank ends in a pciforatod chamber which 
distributes the air into the liquid. A supplementary 
volume of air is introduced into the descending pi}>o in the 
second tank.—W. P. S. 

Refuse destructor and like furnaces. A. B. Scorer and 
Moldrums, Ltd., Manchester. Eng. Pat. 28,336, 
Dec. 9, 1913. 

In a furnace having a doorway the full width of the grate, 
tho clinker is withdrawn by means of a rake mounted in 
front of tho doorway; tho furnace is also fitted witli a 
inovablo back plate so that the head of the rake may be 
placed behind the clinker.—W. I*. S. 

Alcohol from garbage; Process of manufacturing -. 

J. J. Morgan, Chicago, Ill. U.S. Pat. 1,114,017, Oct. 
20, 1914 ; date of appl., Sept. 20, 1909. 

Thb garbago is heated with a diluto acid until the 
oarbohydrates aro hydrolysed to dextrose.; tho acid 
is neutralised, the dextrose fermonted, and the alcohol 
distilled.—C. A. M. 


advisability of autumn instead of spring sowing. There 
appears to be no relationship between the size of tho 
seed and its germinating power. Seeds which sink in 
water aro far better than those which float, only a very 
small jieroentage of tho latter germinating. When drying 
tho berries should bo thinly scattered in a well-ventilated 
room to avoid mould as far as possible. The vitality of 
tho brown and gray seeds is the same. There is no 
great advantage in immersing tho seeds in concentrated 
sulphuric acid for 1—10 minutes. Soaking in a 60% 
solution of commercial hydrogen peroxide for 18—24 hrs. 
was found to be very effective in increasing the germinating 
power. Shaking the seeds with powdered glass or rubbing 
with emery paper has a good effoot, which is not nearly so 
great, however, as that produced by treatment with 
hydrogen peroxide.—P. Skdn. 

Rhamnus Purshiana [Cascara sagrada]; its history , growth, 
methods of collection and bibliography. 0. W. .Johnson 
and E. Hindman. Amer. J. Pharm., 1914,86,387—413. 
Rhamnus Purshiana (bearberry, barberry, Cascara sagrada) 
was discovered on one of tho tributaries of the Columbia 
River in Montana in 1805 or 1806. It is found in com¬ 
mercial quantities on the west slope of tho Cascade Mts. 
of Southern British Columbia, Washington, Oregon, and 
Northern California, at altitudes varying from sea-level 
to 1800—2000 feet. It grows host on a light sandy 
soil where t here is plenty of moisture, reaching a height of 
20—30 ft. and a diameter of 6—8 inB. in about 10 years. 
Trees of ovor 4 ins. diameter are felled and tho bark peeled 
during tho months of April to September, curing being 
effected by a few days’ exposure to sunshine. The annual 
production during the decade ending with 1912 avoraged 
about COO tons. It was first, used as a medicine in 1872. 

—F. Siidn. 


Oils of the. Con if eras. Ilf. Leaf and twig and cone oils of 
Western yellow pine (Pinus ptmderosa, Jmws.) and sugar 
pine (P. lambertkuia, Dougl.). A. W. Schorger. J. Ind. 
Eng. (’hem., 1914, 6, 893 —895. (See also this J., 
1914,1072.) 

The results obtained are summarised in tho following 
table:— 


* 

Western yellow pine. 

Sugar pine. 

Loaf oil 
(10 samples). 

Leaf and twig oil 
(1 samples). 

Cone oil. - 

Leaf and twig oil 
(7 samples). 

Cone oil. 

Yield, % . 

0-040 -0-115 

0-084-0 128 

0-003 

0045—0-120 

0-318 


0 8718-0 HH40 

0-8755—0-8814 

0-8757 

l)'807B—0-87.'18 

0-8692 


1 4780—1-1832 

1-48(15—I-48:18 

1-4780 

t-4777—1-4705 

J - 4771 


—15-73" to—10-50° 

—15-1)4° to - 17 26° 

—11 -48° 

— li-07 w to—16-50° 

—23-18° 


0-85—2-8(1 

087-0-87 

1-27 

0-68—2-38 

0-03 

Ester value. 

0-88—7-8:1 

5-80—8-10 

7-20 

2-22—5-01 

3-75 

Ester value after unitylution 

24 11-35-10 

25-14—35-88 

22-41 

23-25—32-04 

17-04 

Percentage composition:— 







— 

- 

trace 

trace 

traeo 

i-a-Plnene . 


2 

0 

21 

22 

f-Camphcne. 

- 

- 

— 

— 

21 

J-p-Piuene . 

! 75 

60 

51 

30—40 



6 

12-13 

12 

4—5 

Ester, as bornyl acetate 


2 

2-5 

1-5 

1*5 

Free alcohol (f-borneol) 


7 

4 

8 

3-5 

“Green oil” . 


3 

3—4 

1 

— 

Sesquiterpene (?) . 

' 

" 


__ 

1 


-A. 8. 


XX.—ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Belladonna seed; Germination of -. A. F, Siovem. 

Amer. J. Pharm., 1914, 86, 483-505. 

Thb germination of belladonna seeds is aoooleratod by 
exposure to a freezing tomperaturo indicating the 


Emodin-bearing drags in presence of pienotphlhalein; 

Dejection of -. L. K Warren. Amor. J. Pharm., 

1914, 88, 444—449. 

Purasoi-raTHALKW in medicines interferes with the test 
for emndin-boaring drugs (reddish coloration when the 
washed benzene extract is treated with dilute ammonia), 
it can be removed by extracting the evaporated material 
with othor or aoetone, removing the solvent, dissolving 
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the residue in dilute caustic soda and adding iodine 
solution, followed by hydroohlorio acid, which precipitates 
tetraiodophenolphthaloin. After cooling for an hour 
below 15° C. the tetraiodophonolphthalein is filtered off, 
excess of iodine in tho filtrate removed by sodium sulphite, 
the solution extracted with chloroform and the chloroform 
extract treated with caustic soda. The fluid extracts of 
oascara, rhubarb and senna, but not aloes, give 
characteristic colorations. Chrysophanic acid may be 
detected in presence of phonolphthaloin by Hailey’s 
method (this J., 1914, 500).—'T. C. 

Eucalyptus oils ; Determination of the cineol content of -. 

H. G. A. Harding. Analyst, 1914, 39, 475—470. 
The resorcinol method (see this J., 1908, 90) is unreliable 
when applied directly to eucalyptus oil; more satisfactory 
results are obtained when the portion of the oil distilling 
between 170° and 190° C. is used, but even then the 
results are too high when the cineol content exceeds 
50%. In such cases the cineol content should be reduced 
to about 40% by tho addition of tho fraction of oil of 
turpontino distilling between 156° and 160° 0.; the use 
of ordinary oil of turpentine tends to introduce serious 
errors. The following procedure is recommended:— 
100 c.c. of the oil are distilled, tho portion distilling 
between 170° and 190° G. being collected separately and 
diluted to 100 e.c. with the fraction of oil of turpentine, 
b. pt. 156' to 100" C. A preliminary determination of the 
cineol in this solution will show whether further dilution 
is required. Having noted the temperature, from 0 to 
10 c.c. of the solution are shaken with warm 55% 
rosoreinol solution in a 100 c.e. flask having a graduated 
neck ; after 5 minutes’ shaking, more resorcinol solution 
is added so as to bring tho oil into the graduated neck, 
the mixture is cooled, and the volume is read.—W. P. S. 


Camphor and certain essential oils ; Rapid method, for the. 
determination of —— when in solution in alcohol. W. B. 1). 
Ponniman and W. W. Randall. J. Ind. $ng. Ohom., 
1914, 6, 920—928. 

Fob solutions containing 7—15% of camphor or essential 
oil, 5 c.c. are placed in a Babcock milk bottle, which is 
then filled nearly to tho neck with calcium chloride solution 
of Bp. gr. 1*37. After shaking, 1 c.c. of gasoline (b. pt. 
40°—60° 0.) is added, tho mixture shaken, and made up 
with calcium chloride solution to near the top of tho 
graduated part of tho neck of the bottle. The bottle is 
thon stoppered, shaken violently and whirled in a centri¬ 
fuge at high speed for 5 mins. If the aqueous solution is 
still cloudy, the bottle is again shaken and whirled. Tho 
volume of the gasoline solution, read off between the lowost 
point of tho lower and tho extreme edge of the upper 
meniscus, is equal to the sum of tho volumes of tho gasoline 
and the dissolved camphor or oil. For solutions containing 
loss than 7% of camphor or oil, 10 c.c. arc used and a 
quantity of gasoline not more than twice tho volume of 
the camphor or oil present. Satisfactbry results have 
been obtained by this method with spirit of camphor, and 
alcoholic extracts prepared from peppermint, lemon, sweet 
orange, anise and nutmeg oils.—A. S. 


Extractions by means of immiscible, solvents; Study of the 

methods for - from the point of view of the distribution 

coefficients. I/. J. W. Maiden and V. Elliott. J. 
Ind. Eng. Chcm., 1914, 8, 928—934. 

Further experiments on tho lines described previously 
(thiB J., 1914, 601) have shown that for extracting aconitine 
and codeine from aqueous solution chloroform is preferable 
to other; that chloroform is preferable to mixtures of 
chloroform and ether for extracting strychnine; and 
that ether is a satisfactory solvent for extracting 
cocaine. In the known methods for the extraction of 
morphine, it is necessary to shake with the solvent many 
times in succession to obtain accurate results, but by 
means of the distribution coefficient it is possible to calculate 
the total quantity present in the aqueous solution from the 
amount removed in the first extraction. If d be the distri¬ 


bution coefficient, a the volume of aqueous solution, and 
e tho volume of immiscible solvent, the fraotion 
of material left in tho aqueous liquid after one extraction is 
e’Hf da* ftn< * ^ the weight of substanoo removed in 
this extraction, tho total quantity present is equal to 
W 

l_ x i This method gave satisfactory results whon 

x 0 ‘ 

applied to the determination of morphine, acetanilide, and 
saccharin by extraction with a mixture of chloroform and 
amyl alcohol (3 : J), chloroform, and amyl acetate respec¬ 
tively. 

Experiments with lemon oil and alcohol showed that in 
tho preparation of “ torpcneless ” lemon extract a larger 
proportion of citral would bo extracted by UBing 50% in 
place of 45% alcohol.—A. S. 

Radium in therapeutics ; Local application of -. J. 

Joly. Scionfc. Proo. Roy. Dublin Hoc., 1914, 14, 290— 
290. 

To secure better “ illumination,” small quantities of 
radium or tho purified emanation are sealed in glass 
capillaries and scvoral of those are applied to the diseased 
region or inserted by means of noodles. Thus instead of a 
tube containing 200 millicuries of emanation, 20 needles 
each containing 10 millicuries could bo used without any 
lead screens.— F. Shun. 


Calomel in tablets ; Determination of --. J. W. Marden 

and O. E. Cushman. Amor. J. Pharm., 1914, 88 , 
511—516. 

A quantity of the tablets corresponding to 0-2—1-0 grm. 
of calomel is triturated with 30 c.o. of water, aoicufied 
with nitric acid and sodium peroxide added in small por¬ 
tions till gray metallic mercury separates, when about 1 grm 
more of the peroxide is added. After heating for a few 
minutes the mercury is filtered off and washed. The 
filtrate and washings are made strongly acid with nitrio 
acid, excess of N/IQ silver nitrate added, the whole shaken 
well, and the excess of silver titrated with potassium 
thiocyanate solution.—F. Shdn. 

Ash content of drugs ; Proposed limitation of - for the 

United Slates Pharmacopoeia IX. M. I. Wilbert. Amer. 
,J. Pharm., 1914, 86, 456-460. 

The proposed limitations for the percentage of ash in a large 
number of drugs for the U.S.P. IX. are tabulated, with 
the corresponding ash limits in tho Gorman, Austrian, Swum, 
and Dutch Pharmacopoeias, together with the variations 
in the ash reported in recent literature.—T. C. 


Patents. 

Chlor-m ethyl- omega brom-propyl carbinol and process of 
producing same. A. B. Davis, Assignor to Eli Lilly 
and Co., Indianapolis. U.S. Pat. 1,114,734, Oct. 27, 
1914. Dato of appl., July 14, 1913. 

A CHLOROMKTHYI.-W-BROMOPROPYUJARBINOL of tho formula, 

OIOH,.CH(OH ).CH g .G'H e .UH,Br, i» obtwnedby condensing 
bromoethyl magnoBium bromide, Br.CH,.CH,.MgBr, with 
epichlorhydrin. For example, ono mol. of magnesium 
is dissolved in an absolute ethereal solution of ethylene 
bromide, one mol. of epichlorhydrin is added, and the 
carbinol is liberated by treatment with a suitable acid. 


Ketone and proem of producing m me. A. B. Davis, Assignor 
to Eli Lilly and Co., Indianapolis. U.S. Pat. 1,114,736, 
Oct. 27,1914. Dato of appl., July 14,1913. 

Fhb carbinol described in U.S. Pat. 1,114,734 (see 
preoeding abstraot) is oxidised, e.g., by means of 
potassium biohromate and sulphurio add, to ucodnoe 
She ketone, CICH,.CO.OH,.CH,.CH,Br.—T O, 
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Acetylsalicylic acid; Process for preparing halogen-alkyl 

esters of -. R. WolffenBtein. Ger. Pat. 276,809, 

Dec. 20, 1911. Addition to Ger. Pat. 245,633 (this J., 
1912, 661). 

Polyhalogen-alkyl esters of salicylic acid arc treated 
with acetylating agents; for example, the trichloro-tertiary 
butyl ester of salicylic acid is heated with acetic anhydrido 
and anhydrous sodium acetate at 160°—180°C., and the 
product is treated with water and sodium carbonate solu¬ 
tion and finally extracted with other, whioh dissolves 
the ester. (See also Ger. Pat. 246,383 and Eng. Pats. 
27,562 of 1911 and 5811 of 1913 ; this.)., 1912, 661 ; 1913, 
1109).—T. F. B. 

Acidylsalicylic acids ; Process for preparing halogen-alkyl 

esters of -. R. Wolffonstein. Ger. Pat. 276,810, 

March 22, 1912. Addition to Ger. Pat. 245,533. 
Polyhalogen-alkyl ostors of salicylic acid are treated 
with aoidylating agents other than those which introduce 
the acotyl group.—T. F. B. 

Organic selenium compounds ; Process for jrreparing -. 

J. 1). Riedel A.-G. Ger. Pat. 276,976, Nov. 2, 1912. 
Organic compounds containing selenium are obtained by 
treating unsaturatod fatty acids with selenium-halogen 
compounds. For example, a mixture of* 28 parts of oleio 
acid and 5-6 parts of selenium tetrachloride is heated, 
and when the reaction is finished the product is extracted 
with other and the extract distilled; a thick, reddish- 
brown oil is obtained.—T. F. B. 

Oleum cadinum; Preparation of light-coloured, nearly 

odourless , non-irritant products from - . I. Bugarszky, 

L. Torok, and Dr. Kereszty, Dr. Wolf os tea Vegyoszeti 
Gy&r R. T. Gor. Pat. 277,061, Deo. 12, 1912. 

Oleum cadinum is fractionatod in a vacuum of about 
20 mm., to obtain the fraction (about one-third of the oil) 
of b. pt. 220°—300° C.; this fraction contains the whole 
of the constituents of medicinal value, and iB a yellow, 
highly viscous oil with a pleasant, non-penetrating odour, 
which doos not possess irritant properties (compare 
Ger. Pat. 236,446 of 1910 ; this J., 1911, 1088).—T. F. B. 

Double salts of gold hydrocyanic acids and process of making 
same. G. Spiess and A. Foldt, Frankfort, Assignors to 
Farbwerko vorm. Meister, Lucius, und Briining, Hochst 
on Maine, Gormany. U.8. Pat. 1,115,608, Nov. 3, 1914. 
Date of appl., Jan. 16, 1914. 

See Eng. Pat. 1837 of 1914 ; this J., 1914, 767.—T. F. B. 

DicantharidylethyLenediamin-mono-aurocyanidc and process 
of making same. G. Spiess and A. Feldt, Frankfort, 
Assignors to Farbwerke vorm. Meister, Luoius, und 
Briining, Hoohst on Maine, Germanv. U.S. Pat. 
1,115,609, Nov. 3, 1914. Date of appl., Jan. 16, 1914. 
See Ger. Pat. 269,661 of 1912 ; this J., 1914,375.—T. F. B. 

Salts of the aurothiosulphuric acid and process of making 
same. G. Spiess and A. Feldt, Frankfort, Assignors to 
Farbwerke vorm. Meister, Lucius, und Briining, HochBt 
on Maine, Germany. U.S. Pat. 1,115,610, Nov. 3,1914. 
Date of appl., Jan. 16, 1914. 

See Eng. Pat. 1869 of 1914 ; this J., 1014, 806.—T. F. B. 

Melal colloids ; Production of -. H. CrookeB and L. 

Stroud, London. U.S. Pat. 1,116,247, Nov. 3, 1914. 
Date of appl., Doo. 8, 1913. 

She Eng. P*t. 28,776 of 1912 ; this J., 1914, 86.—T. F. B. 


X XU—EXPLOSIVES; HATCHES. 

Explosives ; Thirty-eighth Annual Report of U.M. Inspectors 

of - f^ 1913. [Cd. 7650.) 

Iir 1913 there were 33 factories and 85 magazines under 
continuing certificate, and 103 factories and 363 magazine 


under licence ; 222 visits were paid to factories and 419 
to magazines. Packing and conveyance: There has been 
no alteration in the regulations, apart from a circular of 
Got. 20 concerning “ Explosive Corks ” (alarm oork 
cartridges). Importation : The number of licencos granted 
was 178, as compared with 159 in 1912 and 160 in 1911. 
The importations wore :— 



1912. 

1918. 

Nitroglycerin explosives . 

Non-nitroglyccrin explosives ... 
Detonators. 

... lb. 

905,281 

57,321 

147,610 

876,020 

1,576,081 

51 

149,201 

814,882 



Imported and transhipped to other countries1913: 1,107,927 Jb. 
nitroglycerine cxplosiveB, and 20,010 lb. detonators. 


Chemical Advisers' Report: 345 samples wore passed by 
Messrs. J)upr^ out of 506 examined ; 86 were rejected-for 
wrong composition, 19 for failure to pass heat test, and 
17 for oxuaation; 8 wore examined in oonnootion with 
supposed outrages. Accidents : There were 498 accidents 
in 1913 (456 in 1912) 



Totals 

1 

Deaths , 

Injured 

persons. 

Accidents not 
cawing death 
or injury. 

Manufacture. 

86 

13 1 

50 

46 

Keeping . 

6 i 

4 

7 

1 

Conveyance . 

3 

1 

1 

1 

Use and miscellaneous 

403 

48 

427 

2 


4!I8 

86 | 

485 

50 




- 1 

__ 


The number of deaths is above the average, 55*1, for the 
last ten years.—O. E. M. 


Sixth report of the Explosions in Mines Committee. See 31a. 

Explosibility of grain dusts. Brown. See XIXa. 

Explosives in the United States ; Production of - in 1913, 

U.S. Bureau of Minos. Oil, Paint, and Drug Rop., 
Nov. 16, 1914. [T.R.J 

The total production of oxplosives in the United States 
during 1913, according 4o the figures received from manu¬ 
facturers, was 463,514,881 pounds (231,757 short tons), as 
compared with 489,393,131 pounds (244,696 short tons) for 
1912. This production is segregated as followsBlack 
powder, 194,146,747 pounds ; “ high ” explosives other 
than permissible explosives, 241,682,364 pounds, and per¬ 
missible explosives, 27,685,770 pounds. These figures 
represent a decrease of 36,146,622 pounds of black powder, 
and an increase of 7,212,872 pounds of high explosives and 
3,055,500 pounds of permissible explosives. In 1902 
11,300 pounds of permissible explosives wore used in ooal 
mining, whereas in 1913 the quantity so used was 21,804,285 
pounds. The total amount of explosives used for the pro¬ 
duction of coal in 1913 was 209,352,938 pounds. The use 
of permissible explosives in coal mining has had gratifying 
results, and few, if any, serious accidents can be attributed 
directly to their use. 


XXIII.—ANALYTICAL PROCESSES. 

Potassium; Volumetric determination of small quantities 

of -. L. Zaleski. Landw. Versnchsstat., 1913, 83. 

221. Chem.- Toohn. Rep., 1914, 88, 357. 

The potassium is precipitated as cobalt-potassium nitrite 
as recommended by de Konincks. The reagent is made by 
dissolving 25 grms. of eobaltous nitrate in 500 a.c. of water 
with 125 o.o. of nitric acid, mixing the solution with an 
equal volume of 30% sodium nitrite solution, and filtering. 
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The reagent is added, drop by drop, to the potassium 
solution, a considerable excess being used, and the solution 
allowed to stand for 12—24 hrs. before filtering. The 
potassium factor is determined by a parallel experiment. 
The method is not suitable for the analysis of manures 
containing very small quantities of potassium.—A. T. L. 


Mercury; Volumetric determination of -. .1. E. 

Clennell. Eng. and Mining J., Oct. 31, 1914, 787—789. 


A rafid and accurate method for the determination of 
moroury is based on the precipitation of mercuric oxide 
by oxoess of sodium hydroxide, re solution of the pre¬ 
cipitate in R measured excess of standard potassium 
cyanide solution, and titration of the excess of the latter 
with a standard silver nitrate solution. Potassium iodide 
added to the solution serves as indicator, and the end 
point is marked by tho appeurance of a yellowish turbidity 
due to silver iodide. Tho following reactions are in¬ 
volved :— 


HgO+4KCN-f H 2 o=K,Hg(ON) 4 +2KOH; 
K.HgtCNJ.+AgNO.^HgtCNl.+KAgtCNl.+ KNt),- 


In the caso of samples containing mercurous oxido, tho 
mercury oan usually be completely dissolved by a pre¬ 
liminary treatment with saturated bromine water. Tho 
cxocss of bromine must be completely removod by boiling 
before adding the sodium hydroxide. Other metals which 
roaot with cyanide, such as copper, nickel, or zinc, can bo 
readily eliminated by utilising tho insolubility of mercury 
sulphide in moderately concontrated nitric acid. The 
presonco of iron obscures tho cud point in tho titration 
with silver nitrate ; it is removod by transforming into 
the ferric state by adding nitric acid to the solution and 
boiling before neutralising with sodium hydroxide. On 
adding the cyanido, ferric hydroxide is procipitatod and 
removed by iiltration. To obtain accurate results a large 
excess of potassium cyanido muBfc bo avoided, but a 
moderate excess of alkali does not affect the results, and 
tho loss of mercury salt on boiling tho solution for 30 
seconds is negligible.—J. N. P. 


Radium; Quantitative- detrrmi nation nf -. H. 

Schiiindt. Mol. and Ohom. Kng., 1814.12, 709—710. 
In the emanation method, which consists in introducing 
the emanation from tho ore into a standardised air-tight 
electroscope or an ionisation vessel connooted with an 
electrometer, tho solution method (fusion with mixed 
alkali carbonates, followed by solution and boiling) of 
obtaining tho emanation from rocks, etc., that do not 
dissolve in acids upon heating gives only 70—80% ol the 
value obtained by tho fusion method. This consists in 
fusion with a suitable flux such as mixed carbonates of 
sodium and potassium, in a closed, oloetrioally heated 
furnace, the liberated emanation being freod from carbon 
dioxide and oolleutod. Fusion with mixed carbonates 
appeals better than with potassium bisulphate excopt 
with camotito. Borax as flux gives low values. Emana¬ 
tion is completely separated from uranitc by solution in 
nitric acid and by fusion with ordinary fluxes.—W. F. B. 


Chlorides in albuminous liquids ; Simple and accurate 
method for the determination of C. GMsetti. Arch, 

di Fisiol., 11, 81—88. Kolloid-Zoits., 1914, 14, 58. 

A measured quantity of tho liquid is diluted with 

water in a 100 c.c. flask, treated with 3 c.c. of a 30% solu¬ 
tion of ferrio alum, tho precipitated iron albuminate 
dissolved by addition of concentrated mtno aoid, drop by 
drop and a measured oxce« of A/50 silver nitrate aided 
to the dear liquid : the colloidal matter present prevents 
the formation of a preoipitato of sdver chloride. The 
mixture is dilated to about 97 o.o. with water and then 
mode up to exactly 100 c.o. by addition of oonoenteated 
nitrio aoid. This oauses the flocculation of the albumin 
and the preoipitation of silver chloride. The whole is 
filtered and in 50 o.c. of the filtrate the excess of silver is 
determined by titration with A/50 potassium thiooyaimte. 


Solubility determination at high temperatures; Method of 

-. L. Tschugaeff and W. Chlopin. Z. anorg. 

Chom., 1914, 86 , 164—102. 

Saturation is effeotod at the boiling temperature of the 
solution, and this is made to vary in a series of determina¬ 
tions by altering the working pressure. The saturation 
vessel, whioh is immersed in an oil bath -at. 6°—10® 0. 
above tho temj>cratnro adopted, is fitted with one tube 
carrying a thermometer and another passing into a weigh¬ 
ing l>ottle which depends into tho solution. Tho tubes 
are furnished with rubber connections and sorew dips, 
and these are adjusted to admit air at such a rate that any 
desired reduction of pressure is maintained by means of a 
filter-pump ; constancy of pressure is preferably secured 
by a mercury pressure regulator. When saturation is 
complete (in about an hour), a sample of tho solution is 
drawn through a filter-tube into the weighing bottle for 
analysis.—F. Sodn. 

Comparison of Englers and Barbey's viscosimeters. 
Bahcux. See 11a. 

Detection of rosin oil in mineral oils. See 11a. 

Determination of paraffin unx in mineral oils. Schwarz 
and von Huber. See 11a. 

Determination of asphaltic material »» petroleum by the 
so-called excise method. Gurwitsch. Sec I1a. 

Some rapid methods for glass analysis. Sullivan and 
Taylor. See VIII. 

Laboratory apparatus for leaching experiments. Balderston 
and Alaop. See XV. 

Determination of insolubles in the analysis of tannin 
extracts. Alsop. See XV. 

Colour valuation of tanning materials. Kerr. See XV. 

Standard forms for reporting analyses. Alsop. See XV. 

Preparing neutral ammonium citrate solution. MoCandless. 
See XVI. 

Use of the rrfractometer for the analysis of sugar factory 
products , and the, direct determination of the Bnx (dry 
substance) of beet juice. [Comparison between the. original 
and improved types of ref ractometer. ] Pellet. See X VII. 

Determination of sucrose and lactose in condensed milk 
by means of acid mercuric nitrate, lie vis and Payne. 
See XIXa. 

Rapid determination of phosphoric acid? in dough , etc. 
Sobol. Sec XIXa. 

Determination of Prussian blue in tea. Knight. Sec XIXa. 
Biochemical oxygen demand of sewages. Lederer. See 


Detection of emodin-bearing drugs in presence of phenol- 
phihalein. Warren. Sec XX. 

Determination of the cincol content of eucalyptus oils • 
Harding. See XX. 

Rapid determination of camphor and certain essential 
oils when in solution in alcohol. Penniman and Randall. 
See XX. 

Study of methods for extractions by means of immiscible 
solvents from the point of view of the distribution coefficient. 
Marden and Elliott. See XX. 

Determination of calomel in tablets. Marden and Cushman. 
See XX. 

Patent. 

Calorimeter. S. W. Parr, Urbana, Ill. U.8. Pat. 
1,115,238, Oot. 27, 1914; date of appl., June 24, 1912. 

The body of a bomb-calorimeter has, a flat bearing rim 
with a square oorner at its inner edge, and the oover 
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has a flange which bears on a gasket placed on this rim 
The cover itself makes a sliding fit in tne top of the bomb, 
so as to protect tho packing from the hot gases, and is held 
down on the bomb by a flanged collar screwed down 
on the body of the calorimeter. The crucible is supported 
by one of two parallel conductors suspended from the 
cover. Tho ignition wire is held in clips which can slide 
along the parallel conductors to bring the wire into a 
suitable position.—A. T. L. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Adsorption. D. Schmidt-Walter. Kolloid-Zeits., 1914, 
14, 242—252. 

Davis (this J., 1907, 1217) found that when solutions of 
iodine were treatod with charcoal tho greater part of the 
iodine was removed almost instantaneously but that a 
further slow alworption continued for a long time, 
and he considered that the initial rapid adsorption 
was followed by slow formation of a solid solution. 
The author brings forward evidence in favour of 
tho view that the apparent slow alworption is due 
to chomioal reactions by which iodine is removed from 
solution. With benzene, toluene, and chloroform as 
solvents equilibrium could lie attained in a very short time. 
In other cases, also, of slow adsorption, experimental 
evidence is opposed to the viow that solid solutions are 
formed. The adsorption of acetic acid from 5% aqueous, 
benzeno and toluono solutions and of iodine from solutions 
in various solvents can be satisfactorily represented by 
Schmidt’s formula 



A(S—x) 
S—Kxe S 


in which a is the quantity of substance present at first, x 
is the quantity adsorbed, v is the volume of the solution. S 
is tho saturation value (maximum quantity which can be 
adsorbed), and K and A aro constants. Jt is shown, 
however, that tho solvent plays an important part in 
adsorption, and hence Schmidt's theory, in which the 
solvent is neglected, cannot be accepted. Acetic acid in 
benzene and toluene show a strong negative adsorption. 


Trade Report. 

Chemical in Algiers. 

Information Jias been received from Algiers to the 
effect that there is a great opening there for chemicals. 
A league has been formed which is pledged to give 
England every preference, but unless our manufac¬ 
turers will conform to the weights, measures, and terms 
introduced by the Germans and in customary use, it will 
be very difficult to securo a trade even although the 
demand is urgent. Tho Board of Trade and Chambers of 
Commerce have details from tho Consul-General as to 
what iB wanted, but in order to do business a personal 
visit is necessary. Enquiries should bo addressed, in tho 
first instance, to Dr. T. Slater Prioc, Municipal Technical 
School, Birmingham. 

German chemical industry and the war. 0. N. Witt. 

Chem.-Zeit., Oct. 8 and 13, 1914. Pharm. J., 1914, 
93, 757—758. 

German works aro now only being carried on for four 
days a week, and are suffering greatly from lack of labour, 
especially skilled labour. Many industries aro showing 
greatly reduood profits, and some are working at a Iobb. 
Tho cessation of supplies of raw materials is one of tho 
most important factors in tho situation, but it is hoped 
that effioient substitutes will be found. For example, 
in the manufacture of snlphurio acid, the Spanish and 
Portuguese pvrites will be replaced by Norwegian pyrites, 
and should this fail, Italian sulphur could be usea. The 
loss of Chilean nitrate is very Berious, but ammonium 


salts will take their place in agriculture: sufficient 
quantities of ammonia to supplement the homo pro¬ 
duction should be obtainable from Norway and Switzerland. 
The output of hvdroohlorio aoid, whioh depends on the 
dye industry, will fall off, and this will affect tho glass 
industry, which uses the sulphates so produced : it is 
quite possible, however, to use soda instead of sulphate 
in glass manufacture. Tho German salt deposits will bo 
sufficient to supply the alkali and the electrolytic chlorine 
industries with raw material. Compounds "of mercury, 
copper, and nickel are becoming scarce, but supplios of 
copper and nickel are expected from Norway, whilst the 
low-grade nickel ores may be able to supplement these. 
Chromium compounds are also scarce, owing to the 
shutting off of the supplies of chromo ironstone from the 
Caucasus. 

In the earthenware industry Dalmatian bauxito or 
German kaolin will take the place of French bauxito, 
but somewhat, modified processes will be required. The 
increased demand for iodine compounds, for use as anti¬ 
septics, is exacted to be supplied by Norway. The 
phosphates and phosphatic manures, previously imported, 
will probably be replaced by German phosphatic. minerals ; 
the supply of Thomas slag will probably increase. 

As regards organic products, it is anticipated that the 
supply will bo sufficient to meet the reduced demands. 
The production of alcohol from potatoes anti cereal grains 
must be limited on national grounds, but molasses and 
other by-products containing sugar or starch are available 
for the purpose. A decreased production of acetic acid 
is probable, owing to tho stoppage of the supply of raw 
materials from America : the demand for acetic acid will 
probably be greater, and it is suggested that a suitablo 
process will be found by which it can be produced from 
acetaldehyde obtainod from acetylene. The peat and 
lignite distillation industries should do well, owing to the 
increased demand for benzine, lighting oils, lubricants, 
and paruflin. Little apprehension is felt as to the supply 
of benzol, but toluol and xylol will become scarce, sinco 
they cannot, be obtained in quantity in by-product coke 
ovens. On the other hand, the production of phenol from 
coko ovens has increased considerably, and the supply of 
naphthalene and anthracene should be sufficient, owing 
to the diminished activity in the dyestuff factories. The 
dyestuff and textile industries will suffor, tho former 
from lack of outlets and the latter from the cessation of 
imports of Egyptian cotton and Australian wool. Tho 
shortage of naturally occurring essential oils and camphor 
will in most cases bo met by the increased production of 
synthetic products or substitutes. The industries con¬ 
nected with fats, oils, soap, and candles are also affected 
by the war, owing to the increased demand for glycerin, 
but it is expected that, this will be effectually met.— T. F. B. 

Calcium carbide; Shipments of -. London Chamber 

of Commerce Circular, Dec. 9, 1914. 

The Secretary of State for India in Council has decided 
to withdraw, during the period of the war, the prohibition 
of the shipment of calcium carbide in vessels carrying 
Indian Government stores, subject to the observance of 
certain regulations. The responsibility for complying 
with the regulations rests entirely with the shipper of 
the carbide. 

Proposed new Customs Tariff of the Territory of Southern 
I Rhodesia , 1914. Board of Trado J., Nov. 19, 1914. 

Supplement. Price 3d. 


Books Received, 

Technical Gas-Ahai.ysib. By Oiorge Lunge, Ph.D„ 
Dr. Ing., Emeritus Professor of Technical Chemistry at 
the Federal Polytechnic University, Ziirioh. Qumey 
end Jackson, 33, Paternoster How, London, E.C. 
1914. Price 15s. net. 

Volume (9 bv 6 ins.), containing 394 pages of snhjeot 
matter with 143 illustrations, an appendix of 5 pages, 
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1 page of addenda, and alphabetical indexes of names 
of authors and subjects. The text is grouped and classified 
as follows :—I. General remarks on technical gas-analysis. 

II. Various methods employed in technical gas-analysis. 

(а) , Estimation of solid and liquid admixtures in gases. 

(б) , Estimation of gases by absorption, (e), Estimation 
of gaseB by oombustion. ( d ), Gas-analysis by optical and 
acoustical methods, (c), Separation of gaseB by low 
temperatures. (/), Estimation of spooifio gravity of gases. 
(g). Measurement of pressure and of draught. (A), Determin¬ 
ation of the calorific value of gases, (i), Determination 
of the illuminating power of gases. III. Special methods 
for detecting and estimating various gases and vaj>ours 
occurring in technical operations. IV. Analysis of gaseous 
mixtures produced on a large scale. V. Compressed and 
liquefied gases. VI. Gas-volumotrio analysis. 

Technical Methods of Chemical Analysis. Edited 
by George Lunge, Ph.P., Dr.Ing. and 0. A. Keane, 

I). So., Ph.l). Volume III. Parts I. and II. Gurney 
and Jackson, 33, Paternoster Row, London. 1914. 
Price £3 3a. Part I.—-Mineral oils : D. Holde ; revised 
by J. Lewkowitsch. Lubricants : D. Holdc ; revised by 

J. Lewkowitsch. Oils, fats, and waxes: J. Lewko¬ 
witsch ; revised by Author. Special methods of analysis 
employed in the oil and fat industries : J. Lewkowitsch ; 
revised by Author. Resins, balsams, and gum-resins : 

K. Dieterich ; revised by J. Lewkowitsch. Drugs and 
galenical preparations: K. Dieterich; revised by F. B. 
Power. Essential oils: E. Giidemeister; revised by 

F. B. Power. Tartaric acid : W. Klapproth ; revised by 
W. A. Davis. Citric acid : W. Klapproth ; revised by 
W. A. Davis. Organic preiuirations: .J. Mcssner; 
revised by 0. A. Keane. Indiarubber and rubber goods : 

F. Frank and E. MarckwaJd ; revised by W. A. Cos pari. 
Vegetable tanning materials : The late C. Couneler; 
revised by H. R. Proctor. Leather : J. PaesBler ; revised 
by H. R. Proctor. Ink : 0. Schluttig ; revised by C. A. 
Mitchell. Part II.—Sugar: E. (). von Lippmann ; 
revised by A. R. Ling and Lewis Eynon. Starch and 
dextrin : C. von Kckcnbrechor ; revised by A. R. Ling. 
Alcohol, potable spirits, and liqueurs: A. Ehertz and 

G. Schiile; revised by G. W. Monier-Williams. Vinegar: 
rewritten by G. Cecil Jones; German by G. Schiile. 
Wine: K. Windisch ; revised by I’. Schidrowitz. 
Brewing materials and beer: rewritten by A. R. Ling 
and G. C. Jones ; German by C. J. Lintnor. Paper: 
W. Herzberg; revised by 0. F. (Voss, E. J. Bovan, and 
W. Bacon. Textile fibres: R. Gnehm; revised by 
J. Hiibncr. Inorganic oolours : A. Eibner ; revised by 

H. J. L. Rawlins and A. Rule. 

International Catalogue of Scientific Literature. 
C. Physios. Twelfth Annual Series. Harrison and 
Sons, 45, St. Martin’s Lane, London, E.C. Price 24s. 
The literature indexed in this volume, which covers 410 
pages, 8£ bySJins., is mainly that of 1912, but includes 
some portions of the literature of 1001—1911 omitted 
from previous volumes, and also entries dated 1913. 

Magnetite occurrences near Calabogie, Renfrew 
County, Ontario. By E. Lindeman. Canada, Dept, 
of Minos. Mines Branch Report No. 254. Govern¬ 
ment Printing Office, Ottawa. 

Moose Mountain Iron-Bearing District, Ontario. 
By E. Lindeman. Canada, Dept, of Mines. Minos 
Branch Report No. 303. Government Printing Offioe, 
Ottawa. 

A Text-Book of Inorganic Chemistry. Vol. I. 
Part I.— An Introduction to Modern Inorganic 
Chemistry. By J. Newton Friend, D.So., Ph.D., 
Hi F. V. Little, B.Sc., and W. E. S. Turner, D.Sc. 
Part II.—The Inert Gases. By H. Vincent A. 
Briscoe, B.Sc. Charles Griffin and Co., Ltd., Exeter 
Street, Strand, London. 1914. Price 10s. 6d. not. 
Volume (91 by 61 ins.), containing 360 pages of subject 
matter witn frontispieoe, 88 illustrations and name and 
subjeot indexes. The text is classified as follows:— Part I. 
Introduction to modern inorganic chemistry. I. 


Fundamentals of chemical scienoe. II. General properties 
of elements and compounds. III. Solubility, solution, and 
some properties of solutions. IV. Molecular weight and, 
its determinations. V. Chemical ohango. VI. Aoids, 
bases, and salts. VI l. Determination of atomic weights 
and equivalent or combining weights. VIII. Classification 
of the elements. Part It. The inert oases. I. Intro¬ 
duction. II. Helium. 11T. Neon. IV. Argon. V. Kryp¬ 
ton. VI. Xonon. VII. Niton. 

Brass-Furnace: Practice in the United States. 
Department of the Interior. Bureau of Mines. Bullotin 
73. Mineral Technology 1914. (Joseph A. Holmes, 
Director.) By H. W. Gillet. Government Printing 
Offioe, Washington, IT.S.A. 1914. Price 45 oents. 
First edition, March, 1914. 

Volume (GJ by 5| ins.), containing 289 pages of subject 
matter, including a bibliography of 2 pages, followed by 
an alphabetical index of names and subjects. There are 
25 illustrations. The text is classified os follows :—I. Intro¬ 
duction. II. Object and method of investigation. III. 
General types of furnaces in uso. IV. Furnace data from 
literature. V. Detailed results of investigation. VI. 
General factors affecting operation of brass furnaces. VII. 
Round furnaces, compared with square, pit, ooal, or coke 
furnaces. VIII. Furnace fuels. IX. Remarks on furnace 
typos and furnace parts. X. Possible improvements in 
furnaces and accessories XI. Some furnace problems 
awaiting solution. XII. Advances possible with present 
equipment and knowledge. XIII. Causes of disease and 
danger, and essentials for health and Bafety. 


*New Books. 

[The Homan numerals in thick type refer to the similar classifica¬ 
tion of abstract* under “Journal and Patent Literature" and 
in the “List of Patent Applications." 

T Darling, C. 11.: Heat for EnginocrB: A treatise on heat. 

2nd od. rev. N.Y. : Spon and Co. 14 x 430 p. il. 
8vo. 1914. $3.50 net. 

IHscox , G. D. : Gas, Gasoline and Oil-engines. 21st ed. 
rov. and brought up to date by V. W. Pago. N.Y. : 
Henley, o. 040 p. il. tabs. figs, diagrs. 0.1914. $2.50 net. 

Ivens, E. M. : Pumping of Compressed Air. 8vo. 
Chapman & Hall. London. 1914. Not 12s. 6d. 

Sharp, J. : Some considerations regarding Cast Iron 
and Stool Pipes. * Royal 8vo. pp. 150. Longmans. 
London. 1914. Net 4s. 6d. 

HA Masse, R.: Lo gaz. Historiquo, ap^rovisionnements 

* de houille. Distillation ao la houille. Obtention 
du gaz par fabrications sptkjialos. Traitement du gaz. 
Services accessoires de ia fabrication. Groupements et 
liaisons des divers services d’une usino a gaz. Dispositions 
d’ensembie. Distribution do gaz sous pression a longue 
distance; 784fig.,3vol. in-8°. Granger. Paris. 1914. 
Cloth 75 fr. 

TTT Vignon, G.: Contribution & l’dtudo des dihydro* 
r&oreines, syntheses d’acidos polybasiques (99p.). 
in-8°. Rey, Lyon. 1914. 2 fr. 50. 

TV Wahl, A. : The Manufacture of Organio Dyestuffs. 

* Cr. 8vo. pp. 352. Boll. London. 1914. Net 5s. 
Y Cross, C. F., and E. J. Bevan : A Text-Book of 
* Paper-making. 3rd, ed. N.Y.: Spon and Co. 
10x411 p. il. 1914. $3.50 net. 

Dawe, E. A.: Paper and its Uses. 8vo, pp. 170. 
C. Lockwood. London. 1914. Not 4s. Gd. 

YU Escard, J.: Lea pierres pricieuses. Propri4t4s 

* caracteriatiquos et proc&ws de determination. 
Distribution g&>graphique. Principaux giaements. Ex¬ 
ploitation, production, exportation. Perles, coraiL Tra¬ 
vail des gommoH. Utilisation dans l’industrio. Produc¬ 
tion artifioielle. Imitations. Lois et rdgleraents. 372 fig., 
24 pi., in-4®. Dunod et Pinafc. Paris. 1914. 30 fr. 

Mastin, J. : The Chemistry, Properties and Tests of 
Precious Stones. N.Y.: Spon and Co. 114 p. 16, limp 
leather. 1914. 80 c. net. 
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VIII Grunwa M> J- s The Raw Materials for the 
Enamel Industry and thoir Clinioal Technology. 
8vo, pp. 238. C. Griffin. London. 1914. Net 8s. 6d. 
TY Record, S. J.: The Mechanical Properties of Wood. 

* 8vo. Chapman & Hall. London. 1914. Net 
7s. 6d. 

Y Beyschlag, F., and others: The Deposits of the 
* Useful Minerals and Kocks: Their Origin, Form 
and Content. Tr. by S. J. Truscott. In 3 vols. Vol. I.: 
Ore deposits in general; magnetic segregations ; contact 
deposits; tin lodes; quicksilver lodes; with 291 illus¬ 
trations. N.Y.: Macmillan. 28x614 p., 8vo. 1914. 
$5 net. 

Keppen, A. do: L’industrie mindralo do la Tunisie et 
son role dans Involution dconomique do la Itegenoe, 1 
carte, in-8°. Dunod ot Pinat. Paris. 1914. 6 fr. 

Lecamle-Denis , M.: Guido pratique de la prospection 
des mines et de leur miso on valour, prdf. do M. Haton de 
La Ooupilltere, 3o edit., rev. et augm., 331 tig. in-8 u . 
Dunod ot Pinat. Paris. 1914. Bds. 26 fr. 50. 

Davies, J.: Galvanized Iron : Its manufacture and use. 
N.Y.: Spon and Co. 8x139 p. 8vo. 1914. $1.50. 

Werlh, F.: Galvanizzazione, pulitura o vorniciatura 
doi metalli: manuale pratico per l’industriale o 1’operaio. 
3a ediz. rifatta. Milano. 16° tig., p. xxvii, 700. 1914. 
Lire 7.50. 

Ghersi, 1.: Metallocromia: colorazione e decoraziono dei 
metalli per via chimica ed olottriea. 2a ediz. accresciuta. 
Milano. 16°, pagine xvi, 317. 1914. Lire 3.50. 

Escard, J.: Le soudure dlectrothermique, 19 tig. in-4 u . 
Dunod et Pinat. Paris. 1914. 1 fr. 60. 

Massot, P.: La taille foonomique des mdtaux par les 
aciers a toupe rapide, d’apr&s les experiences do F.-W. 
Taylor, 13 fig. in*4°. Dunod et Pinat. Paris. 1914. 
2 fr. 60. 

Wmight, E. A.: Assaying in Thoory and Practice. 8vo, 
pp. 330. E. Arnold. London. 1914. Net 10s. Od. 

XI Burgess, C. F., and G. W. Cravens : Applied 

* Electrochemistry and Welding: A l*ractical 
Treatise on Commercial Chemistry. Part 1 : Applied 
Electrochemistry, by C. F. Burgess. Part 2 : Welding, 
by G. W. Cravens. Chic. Am. Technical Soc. (Drcxel 
Ave. and 58th St.) c. 83x 132 x 8p. il. O. 1914. $1.50. 

Payot, A., et A. Tobiansky : Les couranta vagabonds. 
L’dlectrolyso ot les perturbations caflsdcs par l’induction 
et les courants pulsaloires. in-8°. Dunod et Pinat. Paris. 
1914. lfr. 25. 

Y|| Fauchhe, A. : Culture du cocotior et commerce des 
' noix de coco a la Trinite 4 . in-8°. Challamel. 
Paris. 1914. 0 fr. 75. 

XIV Rip eml > F. : Caoutchoucs {Hevea hrasiliensis) 
A * amazoniens et asiatiqueB. Etude comparative. 
Le traitemont des latex. ptef. du Prof. Porrot, fig., in-8°. 
Larose. Paris. 1914. 4 fr. 

YV Procter, H. R.: Leather Industries Laboratory 
AV * Book. N.Y.: Spon and Co. 480 p. il. pis. 
8vo. 1914. $5 net. 

Procter, H. R., and others, eds.: Leather Chemists’ 
Pooket-book. A Bhort compendium of analytical methods. 
N.Y.: Spon and Co. 14x223 p. il. 1914. Limp 
leather, $1.00 net. 

XVI Noter, R. de: La culture moderne avec les 
A ¥ * produits nouveaux d&jouverts, introduits, 
s&eotionn& ou vulgarises, ill. (48 p.). in-12. Amat. 
Paris. 1914. lfr. 

YVIT Newlands, J. A. R., and B. E. R. Newlands : 
A¥11 ' Sugar: A Handbook for Planters and 
Rofiners. N.Y.: Spon and Co. 912 p. il. fold pis. 
8 vo. 1914. $7.50 net. 

Roux, E., et C. F. Muttdd : AlimentB sucres, sucres, 
miels, sirops, oonfitures, suoreries, sues de rdgliaso, fig. 
in-8°. Bdranger, Paris. 1914. Bds. 8 fr. 


XIXA. E. : Traits gdndral de confiserie moderne 

, * desserts, glaces, chocolate, 3e 6dit., rev. et 

. augm., 12 pi. et 300 gravures. in-8°. Darcnne. Paris. 

1914. Cloth 12 fr. 

XIXB. Garr 'V m > Hr.; Les souroos d’eau notable au 

point de vue de l’hygtene et do I’riconomie 
deB communos (6 p.). Gazette des Eaux. Paris. 1914. 
1 fr. 60. 

Ma»8ie, C. : Etude sur les oaux thormalos do Terfois, 
Dax, plan (152 p.). in-8°. Dirion, Toulouse. 1914. 

Michaud, l)r. : Dos proprietcB chimiques et mddicales 
d’une eau mincrale a reactions fixatrices d’oxygOne 
directes et indirectos. L’eau du Breuil (Puy-do-D6me) 
(10 p.). in-8°. Gazette des Eaux. Paris. 1914. 1 fr. 50. 

Saabner-Tuduri , Dr. Al. : Los eaux mi morales alcalines 
de Roumanie (12 p.). in-8°. Gazette des Eaux. Paris. 
1914. 1 fr. 50. 

Rideal, S., and E. K. : Water Supplies, thoir Purifica¬ 
tion, Filtration, and Sterilisation. 8vo. pp. 286. C. 
Lockwood. London. 1914. Net 7s. fid. 

Lhuillier, M., et E. Belle : Manuel pratique de disinfec¬ 
tion, prof, do M. Mirman, 118 fig. in-8”. Bcrgcr- 
Levrault. Paris. 1914. Cloth 10 fr. 

XX. Dresch, Dr.: Salvarsan, morcuro ot oaux sul- 
furcuses dans lo traitemont do lasyphiliB. Cures 
intonsives par introductions varieos du medicament (8 p.). 
in-8°. Gazette des Eaux. Paris. 1914. 1 fr. 50. 

Formulaire pharmuceuiique. des hopitaux militairos. T. 
II. Chimie appliquio a Thygionc et aux expertises dans 
1’armee. in-8°. H. Charles-Lavauzello. Paris. 1914. 6 fr. 

Hammarstan, O., and S. G. lledin: A Text-Book of 
Physiological Chemistry. 7th ed. 8vo. Chapman & 
Hall. London. 1914. Net 17s. 

Rossi, A.: Manuale del profumiore. 2a ediz. riveduta 
o aumentata. Milano. 16°. Fig., p. xxvi, 650. 1914. 
Lire 6.50. 

XXIII N°y ea * A. A.: A Course of Instruction in tho 

Qualitative Chemical Analysis of Inorganic 
Substances. 5th ed. N.Y.: Macmillan. 9x124 p. 
8vo. 1914. $1.50 net. 

XXIV Cajms, Fauch&re, Francois, Gatin, Main, 
* Vaquin, VuiUet: Los grands produits vdge- 

taux des colonies franyaises. Caoutchouc, kola, cacao, 
karite da, kapok, cocotier, cate, vanillo, palmier, arachide, 
coton, tU, riz, etc. Ire. partio. I jo caoutchouc, par le 
Prof. Perrot, ill. in-8°. Larose. Paris. ,1914. 4 fr. 

Wildeman, E. do: Notes sur deB productions v^gctales 
tropicalcs. in-8°. Challamel, Paris. 1914. 4 fr. 

Delobel, E. : Preuves alchimiquos, L’unite do la mattero 
et Bon Evolution (68 p.). in-16. Chacornac. Paris. 1914. 
1 fr. 

Moore, F. H. : Outlinos of Organic Chemistry. A book 
intended for tho general student. 2nd ed. rewritten. 
N.Y.: Wiley, c. 11x325 p. figs. 12. 1914. $1.50 net. 

Weyl, Dr. Th. : Les iitethodes do la chimie organiquo, 
trad, par R. Cornubert, preface de M. Haller. T. II, 
2e partie. Monographies. Oxydation et reduction. D4- 
doublement des composes racthniques en leurs constituants 
actifs. Polymerisation et ddpolymerisation. Catalyse. 
Enzymes. Condensation. Poroxydcs. OzonideB, fig. (xx- 
494 p.). in-8°. Dunod et Pinat. Paris. 1914. 25 fr. 

Morgan , J. L. R.: Tho Elomonts of Physical Chemistry. 
5th ed. Cr. 8vo. Chapman & Hall. London. 1914. 
Net 12s. 6d. 

Noyes, W. A.: A Text-Book of Chomistry. Cr. 8vo. 
Boll. London. 1914. Net 10s. 6d. 1 

Tables annuelles do constantes et domtees nunteriquee 
de chimie, de physique et de teohnologie. Vol. III. 
Annde 1912. in-4°. Gauthier-Villars. Paris. 1914. Cloth 
36 fr. 
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2 fr. 


• Compiled by H. Grevel and Co., 83, King Street, Covent 
Garden, London. W.C., from whom all the work! In tee preceding 
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DR. R. F. RUTTAN IN THE CHAIR. 


COMMERCIAL HOUSEHOLD AMMONIA IN 
CANADA. 

BY PROF. J. F. SNELL. 

The inspections conducted by the Canadian Department 
of Inland Revenue in the enforcement of the Adulteration 
Act of 1886 and supplementary legislation are no longer 
restricted to foods and drugs, the materials whioh the 
Aot was originally designed to control. Amendments 
to the Act and speoial statutes have oxtendod the soopo 
of the control so that it now embraces proprietary 
modicines, commercial feoding stuffs, agricultural fertilisers, 
certain paint materials (white load and turpentine) and 
certain insecticides (Paris green and arsenate of lead). 
The extension of the scopo of the Adulteration Aot to 
household detergents would, in my opinion, not involve 
any more radical departure from the original intention 
of the Aot than has already been taken, nor would it add 
unduly to the work of tho- Laboratory of tho Department. 

A chance observation that a paokage of solid “ house¬ 
hold ammonia ” whioh had stood open for some days or 
weeks had lost every trace of ammonia odour suggested 
to me an investigation of samples of the goods, both 
liquid and solid, offered for sale under tho name of “ house¬ 
hold ammonia,” and purchased in some of the cities of 
Eastern Canada in 1912 and 1913. The results are set 
forth in the accompanying tables. 

Table I. gives tho cost and the results of analysis of 
10 brands of clear liquid household ammonia and 6 brands 
of ammonia rendered cloudy by addition of Boap. The 
differences in ammonia content shown by the various 
brands are, to say the loast, remarkable. For com¬ 
parison, the wholesale prices of two lots of concentrated 
ammonia are given, together with the ammonia oontent 
as shown by titration. The results for ammonia content 


in these concentrated samples are probably low, as it « 
impossible to titrate oonoentrated ammonia in the ordinary 
way without loss of gas. The specific gravity indioatec 
about 2% more ammonia than was found by titration 
Taking the results by titration, however, we see that the 
household ammonia Bells wholesale at from 4 to 14 timoi 
the wholesale value of tho ammonia contained in it 
Tho retail prioc is from 0 to 20 times tho wholesale value ol 
the ammonia. Tho expense of bottling and paoking, 
as well as the transportation charges on the added water, 
have to be included in its prioc, but tho value to the house¬ 
keeper is in tho ammonia gas alono. How much more 
economical it would be to buy commercial oonoentrated 
ammonia and dilute it with good soft water! 

The non-volatile matter of the liquid ammonias was 
in almost every instance brown. In the sample which 
left the largest quantity of residue, however, the oolour 
of the residue was white. 

Wool dipped in tho clear ammonia, dried, and re-dipped 
and re-dried until it had reoeived six dippings, remained 
white except in the case of No. 6, whioh left it slightly 
yellow, and No. 6, which oolourod it a bluish tinge. Of 
the cloudy ammonias, No. 12 gave a slight yellow, and 
No. 14 a deepor yellow ooloration. 

In tho solid household ammonias the following deter¬ 
minations were mado: (1) Total alkalinity by titration 
with N sulphurio acid. (2) Loss on imition. (3) Non¬ 
volatile alkalinity. (4) Chlorides, Dy Gay-Lussac's 
volumetric method. (5) Sulphates, gravimetrioally. 

The non-volatile alkalinity was calculated to sodium 
carbonate, and tho chlorides and sulphates to sodium 
salts. Tho difference between total alkalinity and non¬ 
volatile alkalinity obviously represents the carbonate of 
ammonia in the mixture, and the difference between loss on 
ignition and carbonate of ammonia is assumed to bo water. 

One would naturally oxpoot solid household ammonia 
tp be essentially oarbonate of ammonia. Kahlbaum’s 
ammonium oarbonates, both that specially prepared for 
analytical use and that manufactured to oonform to the 
requirements of the Pharmacopoeia Germanica, V. Edition, 
were found to oontain about 21-5% ammonia and accord¬ 
ingly to be really bioarbonate. Merck’s bicarbonate 
has the same composition and is, accordingly, true to 


Table I.— -Liquid Household Ammonias. 


Composition and value. 


No. 

Prioe. 

• 

Cost of 1 lb. NH„ 


Retail per 

Wholesale 

Amount In 

Non-volatilo 

NH, by 
titration. 

Retail. 

Wholesale* 


bottle. 

per doz. 

bottle. 

matter. 


I. Clear ammonias. 

• 

> 

c.c. 

0/ 

/o 

Gins, per 100 

i 

* 






C.C. 



1 . 

0.15 

1.25 

400 

0044 

716 

2.38 

1.05 

*> 

0.10 

0.90 

300 

0-670 

3-65 

4-26 

8.20 

3 . 

0.15 

1.25 

475 

0-016 

6-14 

2.33 

1.02 

4 . 

0.10 

0.90 

450 

0-031 

1-67 

6.04 

4.64 

5 . 

0.10 

0.90 

350 

0-012 

1 

4.32 

8.22 

ft . 

0.10 

0.90 

400 

0-267 

3-68 

3.08 

2.82 

7 . 

0.10 

0.90 

390 

0-021 

8-15 

3.78 

2.81 

8 . 

0.10 

— 

370 

0-701 

3-46 

3.54 


9 . 

0.10 

— 

410 

001 

2-53 

4.38 

_ 

10 . 

0.12 

— 

415 

0-68 

1-04 

6.67 

— 

II. Cloudy ammonias. 








11 . 

0.25 

2.60 

425 

0-090 

10-92 

4.16 

2.10 

12 . 

0.15 

1.00 

370 

0-024 

4-70 

3.84 

8.42 

18 . 

0.17 

1.90 

325 

0-103 

614 

3.87 

3.00 

14 . 

0.35 

4.10 

440 

0-310 

8-26 

4.38 

4.27 

15 . 

0.20 

2.25 

300 

0-037 

10-50 

2.88 

2.70 

| 

«a 

O 

i 

a 

1 

ammonias f 

or comparlao 

n. 







per lb. 






A . 

— 

0.08 

— 

— 

24-33 


0.83 

B . 

~ 

0.09 



2314 

— 

0.80 


B 




























1178 


JAYNE—ESTABLISHING A COMPLETE DYESTUFF INDUSTRY IN AMERICA. [Deo. u. mi 


nemo. Semple* of English memifecture, kindly furnished 
us by Messrs. Lymsne, Ltd., Montreal, and the National 
Drug and Chemloal Co. of Canada, Ltd., Montreal, were 
found to contain, respectively, 30 and 31% of ammonia. 
Being advised by both these companies that the English- 
made oarbonate would undoubtedly be used by Canadian 
manufacturers of household ammonia, we have calculated 
onr volatile alkalinity to a oarbonate of ammonia con¬ 
taining 30% NH,. 

According to our analysis, none of the brands of solid 
household ammonia contained as much as 10% of com¬ 
mercial oarbonate of ammonia. One of them ran as low 
as 2%. The chief constituent was in all iaetanoee sodium 
carbonate, but sodium sulphate ran as high as 13j% 
in one brand. In estimating the wholesale value of the 
mixture we have allowed one cent, per pound for the 
oarbonate but nothing for the sulphate, whioh is worse than 
useless in a washing oompouna. The contrast between 
cost of materials ana selling prioe is not so great as in the 
ease of the liquid preparations, doubtless on account of 
the lower cost of containers and lower transportation 
oharges. But these solid preparations are dearly “ mis¬ 
branded " and fraudulent. 


Table II. 


Theoretical Comijosltion of— 

Nil,. 

% 

- CO,. 

% 

T 

Normal ammonium carbonate 

<nh.),<;o,. 

35-45 

45-80 

18-75 

Acid ammonium carbonate 




NH,HCO, . 

21-50 

55-70 

22-80 

Ammonium carbamate 




NH,CO,NH, . 

43-60 

56-40 

— 

Ammonia Content of— 

Kahlbaum's ammonium carbonat 
“ Zur Analyse " . 




22-52 

— 

— 

Knhlbaum’s ammonium carbonat. 




Ph. Cl.V. 

21-43 

— 

— 

Merck’s ammonium bicarbonate 

21-51 

— 

— 

English ammonium carbonate A 

30-00 

— 

— 

„ „ „ B 

31-02 

! 



Table III. 

Solid household ammonias. — Composition. 


Consti¬ 

tuents 

deter¬ 

mined. 

' 


Brand. 




1. 

2. | 

3. 

4. | 

5. 

6. 

H,0 .. 
Carb. 

% 

% 

% 

% 

% 

% 

18-39 

17-57 

17-37 

1605 

308 

11*85 

Aram. * 

9-63 . 

3-40 

5-10 

1-07 

5-20 

7-33 

Na.ro, 

67-50 | 

72-88 

70-76 

78-18 



M°\ 

13-58 

6-85 

5-80 

3-00 

— 

— 

0-45 

0-45 

0-51 

0-89 


— 

Total .. 

99-83 

100-15 

99-54 

100-09 

— 

— 


* Assumed to contain 30% NH,. 


Table IV. 

Solid household ammonias.—Price and value. 


Price and Value. 



Brand. 


1. 

2. 

8. 

4. 

Retail price ner lb. 

Wholesale price per lb. .. 

cento. 

cento. 

cents. 


5 

7-6 

5 

5 

8-75 

— 

8-75 

8-96 

Wholesale value of the 



alkaline Ingredients 





(NHj)jCO, at 10 cents, 
Na,CO, at 1 cent per lb. 
Wholesale value of the 
(NHdtCO, at 10 cento 
per lb. 

! 

t-43 

1-07 

1-22 

0-08 


o-oe 

0-84 

0-51 

0-20 


New England Section. 


Meeting held at Engineer's Club, Boston, on Friday,November 
20th, 1914. 


ME. ALAN A. CLAFLIN IN THE CHAIR. 


THE POSSIBILITY OF ESTABLISHING A COMPLETE 
DYESTUFF INDUSTRY IN AMERICA. 

BY DR. D. W. JAYNE. 

There has been up to the present time no complete 
dyestuff industry in America, because hitherto there nave 
been no eoonomio roason for it. The producers of the 
crude materials had no excess and no other incentive, 
and the consumers of the dyes offered no inducement, 
their demands apparently being met satisfactorily by 
imports. 

Until the advent of the by-product coke oven tho 
production of coal tar increased but slowly, being entirely 
from plants producing ooal gas. The first recovery oven 
in this country was established by the Semet-Solvay Co., 
about twenty years ago, though at that time by-product 
ovens abroad were an accepted fact. Besides this, the 
coal tar from gas plants has always been a factor abroad, 
especially in England, whore as late as 1900 the gas tar 
alone was more than twice the oven tar of Germany, and 
seven times the combined production of both gas tar and 
ovon tar in tho United States. The small quantity 
produced in tho United States in 1900 was due to the fact 
that so many plants hero manufactured carburctted water 
gas, the tar from which is not included in these figures, 
that the tar from coal gas was and still is an exceedingly 
small item, and even in 1900 the number of recovery 
ovens was small—the rapid installation period coming 
after that dato. Europe had many years’ start of us, 
because they began to see tho desirability, and perhaps 
the necessity, of providing outlets for the various coal 
tar products, while wo, up to the present time, have found 
no difficulty in disposing of those coal tar products whioh 
might enter into the manufacture of dyes. As a nation 
we are not apt to plan far in advance, and the tar distiller 
did not give much thought to the dyestuffs under the 
existing conditions. Tho same condition held true in 
England, for England has no complete dye industry. 
Germany developed tho ooal tar aye industry, using 
not only its own materials but many brought from England, 
until it has become one of the most complete industries 
in the world. The German dye manufacturers have also 
had every advantage of government aid in their develop¬ 
ment, and they present a united front to all competition. 
Here, the construction of bv-product ovens has gone on 
until to-day about 25% of the coke is produced in them, 
and still we have not produced a surplus of coal tar 
products which could be used for dyes. 

The produots, which are the basis for dyestuffs, are 
benzol, naphthalone and anthracene. Benzol and its 
homologues, toluol and xylol, ocour in coal tar in small 
quantities. The chief source of benzol is the coke oven 
gases. The Semet-Solvay Co., besides installing the first 
recovery oven in the United States, also established the 
first benzol recovery plant in connection with their ovens. 
They now recover at all their plants, and are the sole 
producers of that whioh is available for refining to-day. 
Several other oven installations which sell gas to cities do 
j remove the benzol from the fuel gas, but use it to enrich 
; illuminating gas. The Semet-Solvay benzol is also 
used for enriching at some points, so that it is not all 
available for refining; but even so, there was a surplus of 
benzol less than two years ago, and the shortage to-day 
would be less marked had it not been for tho depression 
in steel. Few consumers of benzol realise how fluctuations 
in steel affect supplies of benzol, but with the lessened 
demand for ooke, lees ooal is ooked, with consequently 
lees by-products. 

We are already independent of Europe—negligible 
quantities only of bensol nave been imported during the 
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part few years—the prioe levels hero and abroad being 
approximately the same. The demand abroad is also 
heavy, doe to the use of benzol for motor fuel, especially 
daring the recent high price of gasoline. 

Toluol is of more importance to the nation on account 
of its use in the explosive field than in the manufacture 
of dyestnffs, and an inorease in supplies of benzol brings 
increased supplies of toluol, which will help the situation 
in the manufacture of explosives for our national defence. 

An increase in benzol supplios will also make it possible to 
manufacture phenol synthetically. Phenol is to-day 
produced in tne United States in less proportion to the 
country's consumption than any of the chemical bodies 
ocourring naturally in eoal tar. Our small production 
of phenol from our tar is primarily due to the small pro¬ 
portion of gas tar produced here, because the tar from 
coke ovens is defloient in true phenol. England has 
always boen the groat factor in phenol, simply booause 
of its large production of tar from ooal gas plants. 

Naphthalene, the seoond crude base, ooours in con¬ 
siderable quantities in ooal tar. Until recent years the 
distillate from coal tar in the United States was taken off 
in only two portions, light oil and heavy oil; the balance, 
pitoh, remaining in the still and the oils taken off to that 
point which loft the oorroct grade of pitch. This means 
that pitch was tho primary product sought for, and in 
fact remains so to-day. This is not to be wondered at, 
since coal tar yields on tho average 70% of pitoh, usod for 
roofing, paving and waterproofing; and the American 
tar distiller began, and has remained, essentially a manu¬ 
facturer of roofing and paving materials. This is quite 
different from conditions abroad, where practioally their 
only uso of pitch was for fuel purposes, until the advent 
of its use for road oonstruotion, wnioh is of reoont date. 
Credit is duo to the American tar distillers for thoir 
efforts in building up a big business for pitoh, this 70% 
of all the tar—and for that reason we make a distinction 
between the coal tar industry, whioh is an American 
development, and the ooal tar chemical industry, whioh 
is exemplified by the German production. 

The heavy oil as produoed hero was sold just as produoed, 
for creosoting timbers. In it was the naphthalene, 
and most of tho tar adds,''notably oresol, and with the ever- 
inoreasing demand for creosote oil, there was no reason 
for roduoing the amounts available by removing 
naphthalene from it. Moreover, refined naphthalene has 
always oome into this market at prices so low that it did 
not pay the tar distiller to remove and refine it. Certainly 
no more profit could be obtained by so doing than by its 
sale in the creosote oil, and large plant investment is 
required for the separation and refining of naphthalene. 

Refined naphthalene has been produced here, however, 
for many years—practically since the beginning of tar 
distillation in this country, and our present production 
of it is nearly one third of tho country’s consumption. 
But it is nearly all used as a moth repellent—not, any as 
far as I know, having been used for the manufaoturo of 
any product entering into the dyestuff industry. 

Conditions have altered somewhat in the past few years. 
Specifications have been drawn up for creosote oil which 
eliminate the lower boiling portion, and now an increasing 
quantity of middle oil is being separated and the 
naphthalene and tar acids recovered from it. More 
naphthalene can be reoovered and refined, and no doubt 
will be, if a demand is assured, at a prioe commensurate 
with the added investment and cost of manufacture. 

The separation of anthracene from the heavy oil is not 
now earned on in tbe United States. About thirty years 
ago there was a plant whioh separated small quantities 
of it for export, but this became no longer remunerative 
and was discontinued. It is now left in the creosote oil, 
but the quantity which oould be obtained is a much less 
proportion of the tar than is reoovered abroad, because all 
them tar is run to hard pitch, which is the grade used for 
fuel, that is, briquettes, while as explained, we run, in the 
United States, for soft pitoh. Thus, some of the high 
boiling oils containing anthracene remain in tho pitch. 
Some'hard pitch is made here, however, and if a steady 
demand arose at a price commensurate with the invest¬ 
ment and manufacturing oost, anthracene oould be 


recovered probably in sufficient amounts for the needs of 
our dyestuffs. 

It is well to remember that loss than 10% of tar oonsiste 
of bodies which can bo used for making dyestuffs, the 
balance being neutral hydrooarbon oils soul, even by 
Germany, for creosoting purposes only. 

It is true we have an American eoal tar dyestuff industry. 
Nearly 20% of our consumption is manufactured hero, 
but until three years ago all tho dyes made here were from 
imported intermediate produots; or else were imported 
in a oondition requiring only slight alteration to make 
them suitable for the trade. 

In 1910 the Benzol Produots Co. was formed. This 
company had as s central thought the fact that some 
day a very considerable amount of benzol would be 
recovered hero, and that it wss an opportune timetoztart 
operations in order to be ready to tako advantage of 
those conditions whon they arrived. Therefore the 
manufacture of nitrobenzol and aniline oil was under¬ 
taken. Thirty years ago tho Schoellkopf plant, at 
Buffalo, had made aniline oil, and more reoently the 
Barrett Manufacturing Co. had tried the manufacture 
of aniline and toluidino, and had a small plant whioh, 
however, had boen used almost exclusively for toluidine, 
as toluol had been a drug on the market, its use for 
oxplosivos, suoh as trinitrotoluol, not yet having been 
started. This previous experience had demonstrated 
tho large part played by sulphuric and nitrio acids in tho 
manufacture of aniline oil, many more pounds of acid than 
of benzol being required for tho manufacture of aniline 
oil; so that in the formation of the Benzol Products Co., 
the manufacturer of acids wss represented. This same 
oondition is ovidenoed in the plants in Germany, whioh 
have built thcmsolves around and in connection with 
the manufacture of acids, alkalis and heavy chemicals 
in general. 

Since tho Benzol Products Co. began it has perfected 
its manufacturing operations, and no doubt exists as 40 
the quality of the produot. The quantity, however, haa 
been limited, primarily, beoause of the efforts of tho 
foreign convention to nip its operations in the bud, and 
secondly, beoause of the shortage of benzol which was 
felt soon after it was in position to expand. Under these 
conditions it was deemed unnecessary to sacrifice any more 
benzol than was necessary to take oare of those few 
buyors who had given visible evidence of their desire to 
encourage this Amerioan industry. 

Here we see the attitude of the Amerioan consumers 
of dyestuffs. They were being supplied, at comparatively 
low prices with a wido variety of dyes, oontinually improved 
as to fastness and new shades. They were buying direct 
from the representatives of tho great German firms: 
why buy one item such as aniline oil from us especially 
as every offer as to price from us was lettered by their 
present suppliers ? In foot, when a 10% duty on aniline 
oil and salt was secured in the recent tariff, the European 
Convention not only abeorbed that duty, but made lower 
prices than before. There were several notable exoeptione 
to this oondition, and among them were several of the 
American dyestuff manufacturers. They no doubt 
realised more than the consumer how utterly dependent 
tho United States was on foreign makers for our suppliee 
of dyes. For them we continued to make aniline, but that 
was not enough encouragement to warrant any expansion, 
so that the outbreak of the war found us still only manu¬ 
facturing aniline oil, and not onough benzol in sight to 
warrant immediate steps to enlarge so that we oould at 
least supply the country's demand on that one item. 

The reason why we had not a hotter established and 
more complete dyo industry years ago wss essentially 
a matter of international economics. The United States 
had no surplus ooal tar produots to dispose of, and no 
incentive in additional profits if it did offer refined products 
to dye makers, as the intermediate produots suoh as aniline 
oil, beta naphthol, etc., as well as the hydrocarbons 
themselves, such as naphthalene and anthraoene, oould be 
imported more cheaply than the tar distiller oared to 
attempt to make them. The manufacturers of dyes 
themselves had to meet very keen competition. In 1880 
there was a sufficiently high duty on these dyestuffs 

a S 







1180 


THE WORK OP THE PUBLIC ANALYST. 


[Deo. 81,1914. 


®nd no duty at all on the intermediate products, so that 
at that time the dyestuff industry, basod on imported 
intermediates, began to thrive ; but in 1883, the specifio 
portion of the duty on dyes was abolished, and a con¬ 
siderable duty assessed on the intermediate products, 
and as such intermediate products that far back could not 
be produoed in this country, primarily on account of 
shortage of supplies at that time, many of the established 
faotorios closed down shortly aftor. There was again a 
period during which the intermediate products came in 
tree, but the experience was evidently sufficient to prevent 
any resumption of this industry by the erection of any new 
plants, and the few factories who have stuck to their 
manufacture during the varying periods have made 
but little profit. 

The possibilities and prospects primarily depend on 
the oonsuraors of dyestuffs. Do they want an Amorioan 
dyestuff industry ? Are they willing to help pay the 
price needed to establish it, and if so, will they come 
forward and say bo ? 

In tho first place, there is sufficient coal tar produced in 
the United States to-day to give the necessary quantity 
of naphthalone and anthraceno to supply our needs 
of dyes made from it. Plants to recover them could bo 
ereotod as soon as plants to use them can be. 

Benzol exists in by-product coke oven gases in quantities 
far exceeding the "present needs of both tho dyestuff 
requirements and the trades consuming benzol as a solvent. 
Efforts have been made, ever since a shortage was seen to 
be inevitable, to seouro the orection of additional recovery 
plants, but little of the possible supplies can find their 
way to the dyestuff manufacturer and the other outlets 
are the controlling faotor. However, there Beems good 
reason to hope for partial relief during the next yoar at 
least to an extent sufficient to enable tho manufacturers of 
aniline oil to increase their production. It takes time to 
demonstrate to the owners of the ovens the advisability 
of investing in such a recovery plant, csj>eoially steel 
companies in times of depression as have existed, and 
it takes just as long to get the plant erected after the 
preliminaries are disposed of. 

Any thought of prompt relief in the dyestuff situation 
is out of tho question. We can have the whole complete 
industry for future use, if tho consumers want it, but 
without a strong plea from tho consumers, neither the tar 
distiller, tho manufacturer of intermediates, nor the 
manufacturer of dyestuffs will risk the large amount of 
oapital neoessary. 

To establish such an industry, to protect the country 
from a future shortage requires one thing and one only ; 
that is, adequate protection. Adequate protection means 
a higher duty oq all dyes, and one-half tho duty on dyes 
to be assessed on intermediates, and it also means protection 
againBt competitive methods which are aimed to crush 
and with wnioh we have had experience. This latter 
protection oan probably be best secured by a proper anti¬ 
dumping clause in our tariff. 

Nothing else is necessary. Wo have the materials, 
we have the technical knowledge, we have the capital, 
we have sufficient unpatentod dyes to make nearly every¬ 
thing actually noeded, but we noed protection. 

The need of protection against unfair competition is 
obvious, but is the need for a higher duty equally so ? 
Bearing in mind that we have no surplus products as yet, 
it must be made more profitable for tho tar distiller to 
separate and refino the products needed than to leavo them 
as they are to-day, to be sold in the oils. This means 
higher prices to tho dyo manufacturers and they, therefore, 
need some offset to enable them to sell their output in 
competition with the imported dyes. This immediately 
suggests tho thought of the ultimate result on tho price 
of materials if dyod with tho higher priced dyes. I nave 
been assured that the price of the dye itself is an absolutely 
negligible item in most costs of finished goods, and cannot 
possibly affect the prioe to consumers, and therefore puts 
the question directly before the users of the dyes. It is a 
question for thorn to answer whether they want an 
American dyestuff industry independent of Europe and 
are willing to pay the price to have it. 


My personal opinion is that the additional prioe neoessary 
to be paid by the users of dyes, in order to secure this 
industry, would not be a permanent increased cost. 
Tariff protection during the period of development only 
should be considered. Such an industry would be 
competing with one of the strongest and richest industries 
in the world, and competing only on products which are 
free to all as regards patent restrictions, while tho German 
industry has made vast sums on its products during the 
fife of the patents and continues to reap largo profits 
on thoso items on which tho patents have not yet expired. 
This means competing on thoso items which are now sold 
on close margin ana having no exceedingly profitable 
items which nave holped the Gormans to earn their 
immense profits. Protection over a term of years to 
protect a growing industry has already been given by this 
government. The often cited example is tho tinplate- 
industry, which was given assurances of a continuing 
protection for at least ton years, and whose development 
was immediately bogun with that promise. To-day it is 
oertainly able to hold its own with anyone. The same 
would be true of a dyoBtufE industry. 

Tho initiative lies with tho consumers of dyes. Will 
they make it plain to Congress that they want an American 
Coal Tar Dye Industry ? 


Nottingham Section. 


Meeting held at Nottingham on Wednesday, October 28 th, 
1914. 


MR. JOHN WHITE IN THE CHAIR. 


THE WORK OF THE PUBLIC ANALYST IN 

RELATION TO MANUFACTURED PRODUCTS. 
(chairman’s address.) 

{Abstract.) 

Tho objeot of the address was tho discussion of cortain 
points, connected with the preparation or manufacture of 
artioles of food, which ariso from time to time in tho 
administration of the Sale of Food and Drugs Acts, and 
upon which tho views of the Public Analyst and the 
manufacturer do not always ooinoide. 

For example, a matter upon which the Analyst and the 
manufacturer or trader not infrequently disagree, is the 
polioy euphemistically callod “ trade custom.” This term 
covers a somewhat wide field, and a multitude of sins, 
and may inolude among other practices : (1) the substi¬ 
tution of some artiole for the particular article asked for 
by a purchaser, as for example the sale of tapioca as sago ; 

(2) methods of bleaohing, dyeing and colouring, as the 
bleaching of flour, the dyeing of beet-sugar to imitate 
Demerara sugar and the colouring of milk and butter; 

(3) the addition of substances known as “ improvers,” as 
phosphate of lime and potassium persulphate to flour; 

(4) methods of “faoing” and polishing, suoh as the 
facing of rice or pearl barley with talo or Fronoh chalk; 

(5) “ grading ” artioles during their preparation, with the 
object of leaving in the finished material an undue pro¬ 
portion of some worthless or Bemi-worthloss ingredient, 
Buch as cocoa Bhell in cocoa, pepper husk in pepper; (6) 
the sale of mixed artioles under the name of the artiole 
they purport to represent, with an attached label, printed 
in microscopical characters, notifying the admixture; 
examples, mustard mixed with starch and turmeric, cocoa 
mixea with sago and sugar; (7) the addition of salioylio 
acid as a preservative to unfermentod wine. 

From this list it may be gathered that gross methods of 
adulteration are declining, and in fact adultoration is 
rapidly bocoming & scientific operation, carried out 
methodically by the manufacturer on lines laid down by 
his ohemioal advisers. 

In further illustration was mentioned the artiole known 
as milk-blended butter, a substanoe originally prepared 
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by blending milk with butter, the product containing some 
26% by weight of water, and commanding a large salo 
under its somewhat alluring name. The Butter and 
Margarine Act prohibits the use of this name, and the 
article must now be sold under a fancy name approved by 
the Board of Agriculture, while the percentage of water, 
limited to 24, must bo stated on the label. 

A further notable step was the use of coconut oil, a fat 
possessing a considerable proportion of volatile fatty acids, 
as a butter adulterant, and a skilful blond in the right 
proportions of this and a neutral fat, such as lard, with 
nutter gave a mixture answering to Bomo of tho teBts for 
genuine butter. 

These practices have been restricted by tho Butter and 
Margarine Act, which gives the Board of Agriculture 
power to inspect butter factories, that is, places where 
nutter is ro-worked or blended, and enforces their regis¬ 
tration with the Local Authority for tho district. This 
Aot also makes it unlawful to manufacture, sell, expose 
for sale, or import any margarine, the fat of which contains 
more than 10% of butter fat. So the doath-knoll was 
Bounded of tho mixtures of about half butter and half 
margarine which could only have been prepared with 
fraudulent intont, and which wore calculated to deceive 
even the expert. 

The sale of “ filled cheese ” or margarine cheese as 
cheese is now rare, but cheese gravely deficient in fat is 
fairly common, no standard for this existing. Tho writer 
has found Dutch cheese containing 1*5% of fat and 56% 
of water, and whon this had dried naturally, it required 
a hammer and chisel to cut it. It was an ingenious idea 
to “ coat ” Gorgonzola choose with an artificial rind 
made of barium Rulphate coloured pink with oxide of iron, 
and rendered plastic with tallow ; such a rind sometimes 
weighed ono-fifth of tho total weight of the cheese. 

Rico is “ faced ” with talc or French chalk in order to 
polish or glaze tho grains, and a limit of 0-5% of such 
extraneous mineral matter is usually held to be permissible. 
In tho opinion of tho writer such “ facing ” should be 
entirely prohibited, and as rioe itself generally contains 
only about 0-3% of total mineral matter, the above limit 
seems unduly liberal. Already this method has been 
extended to pearl barley, which is also sometimes faced 
with mineral matter, though tho latest idea is to dross 
the grains of pearl barely with rice flour, a method now 
largely practised in Holland. 

The objectionable practice of bleaching flour by 
exposure to nitrogen j>oroxido admits of the use of low 
grade wheats which ordinarily yield a yellow flour, and 
thus an enhanced price may bo obtained for an inferior 
article. An equally objectionable trade custom is the 
addition to flour of “ improvers,” generally consisting of 
acid phosphate of lime, phosphoric acid, or potassium 
persulphate. The object is to increase tho “ strength ” 
and water absorbing oapacity of flour, and bakers are 
informed that as many as 10 to 14 extra 2 lb. loavos can 
be obtained from a sack of flour by tho addition of about 
2 lb. per sack of 280 lb., with of course a corresponding 
diminution in tho aotual amount of flour in each loaf, and 
consequently in its nutritive value. 

These processes have long engaged tho attention of tho 
Local Government Board and references have been made 
in reports upon tho work of their Inspectors of Foods. It 
hu been shown by these reports that bleaohing was found 
to exercise an inhibitory effect on the salivary digestion 
of flour, and attention is drawn to the possibility that the 
ohanges which occur in the oil and protein during the 
process may have a prejudicial effect upon the nutritive 
value of the flour. 

In the Report for 1912—13 the following significant 
passage, dealing with tho addition of “improvers,” 
occurred :—“ It is a matter for concern that food materials 
should bo liable to admixture with foreign substances of 
questionable wholesomeness and of no utility from tho 
point of view of the consumer, merely for the purpose of 
securing trade advantages. This is especially so when an 
article of food is concerned like flour on which the bulk 
of the nation depends to a large extent for its nutrition. 
In such a case the community cannot afford the risk 
involved in any addition to or alteration of the food 
material which may at all impair its nutritive qualities.” 


It is sometimes asserted by the trade that these methods 
of bleaohing and grading to produce a lighter oolour are 
due to the necessity of meeting tho demand of the public 
for whiteness, but tho probability is that the puhlio 
taste has really been trained in accordance with the 
wishes of tho trade, by whom tho whiter artiolea have 
been pushed forward. In what other way oould the 
custom have arisen of tho almost invariable substitution 
of tapioca, which is white, for sago, which is brown ? 

Other methods of sophistication to be noted are the 
packing of sardincR in cotton seed oil in substitution for 
olivo oil; aucl baking powders yielding only 1 or 2% of 
available CO t and which are therefore practically worthless. 

A Court of Petty Sessions cannot satisfactorily settle 
the many complicated legal and scientific points arising 
in the administration of tho Acts, and a Court of Reference, 
as recommended by the Select Committee on Food 
Products Adulteration, is now more urgently required 
than ever. Such a body would constitute an advisory 
Board to whom difficult questions requiring adjustment 
would be referred. 

Very brief reference may be mado to the Fertilisers and 
Feeding Stuffs Act. A point of material value to the 
purchaser is that tho Act makes it obligatory for the 
seller of feeding stuffs, subject to certain exceptions, or 
of fertilisers, to Btate in his invoices the respective per¬ 
centages of oil and abuminoids in tho one case, and the 
percentages, if any, of soluble and insoluble phosphates, 
nitrogen and potash in the other, and that these per¬ 
centages take offeot as a warranty that tho actual com¬ 
position of tho goods sold does not differ from the stated 
figures beyond certain official 41 limits of error.” Generally 
manufacturers are found to comply loyally with those 
requirements, delivering an articlo in acoordanoe with the 
terms of the guarantee. It is indeed striking to find how 
remarkably constant in composition some of the brands 
of oilcake are becoming, evidencing accurate standardise* 
tion of tho methods of manufacture. ThuB the original 
argument of tho trade, that it would be difficult to give 
even an approximate guarantee for «uoh goods, is refuted 
by thoir own improved methods, and it is open to question 
whether tho “ limits of error ” might not with advantage 
be mado a litt'o more stringent. 

Discussion. 

Mr. S. «T. Pentecost asked whethor ootton-soed oil was 
loss nutritive than olive oil. The hydrogenation of some 
oils was said to make them fit for use in tho manufacture 
of margarine and othor products. 

Mr. T. F. Harvey asked whethor sardines in 
cotton-seed oil were sold at a lower price than those 
in olive oil. It seemed to him that tho prejudice to the 
purchaser could only be a financial ofle. In the new 
Pharmacopoeia what was known as the “ Indian and 
Colonial Addendum ” would be inoluded, permission being 
given at any rate in our Colonies to use either araohis or 
sesamd oil in the plaoe of olive oil in oertain preparations 
when it was desirable to do so. 

Mr. J. H. Dunford referred to the large quantities o t 
dogelatinised bones used by the makers of so-called 
baking powders and also in tho manufacture of phosphated 
substanoes used by bakers as adulterants to give more 
body to flours. The method prescribed by the Fertilisers 
Act, of classifying as unsatisfactory all manures which did 
not’oonform to the guaranteed analysis, within the pre¬ 
scribed limits of error, was not fair nor equitable to the 
manufacture™. Both those fertilizers under and over the 
guarantees were classed together as unsatisfactory. 

Mr. C. E. B. Mkrriman said in a recent oase, 
pepper had been represented to contain an abnormal 
amount of husk. As a matter of fact it was graded, one 
portion containing a large amount of husk and another 
portion a large amount of pepper starch, but both con¬ 
tained the same amount of the pungent principle. Should 
both portions be treated as adulterated ? 

Mr. W. G. Timmans mentioned that he had a customer 
who objected to sulphuric acid being water white and 
he had to darken it. Farmers often objected to having 
white bone manure, thinking it was adulterated; the 






1181 


■BENNETT—THE ANALYSIS OF TANNING MATERIALS. 


[dm.h,um. 


re»l rouon wu that the benxine method of treating bone* 
extracted the whole of tho greaae whioh wae formerly not 
extraoted. 

Mr. J. M. Wilkie asked why a oertain amount of 
discrimination was allowod to the vinegar manufacturer 
while similar liberty was denied other manufacturers. In 
regard to food products, he thought many people genuinely 
desired whiteness. Bearing in mind that flours might 
naturally contain nitritos, had it been definitely decided 
that nitrite-bleached flour, when the process was not 
carried to exoess, was harmful to the organism ? 

Mr. White said that he objeoted to manufacturers and 
traders sotting up so-called trade customs with the viow 
of giving the publio an article that the public did not ask 
for, and doing this repeatedly until tho custom becamo 
perpetuated. For long the custom of packing sardines in 
olive oil had existed, but if tho manufacturers packed 
them in cotton-seed oil, the public had cause 
of complaint. Successful prosecutions had already been 
instituted for this offence. The question was not whether 
cotton seed oil was as nutritious as olive oil, but whother 
tho purchaser was getting what ho asked for. In his 
own opinion he was not. Then with regard to the hydro¬ 
genation process, if amalodorous oil could be converted into 
a white solid odourless fat he had not the slightest doubt 
it would soon find its way into margarine. The bulk of 
margarines had coconut oil as their basis. Tho Fertilisers 
and Feeding Stuffs Act stated that the article sold must 
be in aooordanco with the guarantee stated in the invoice, 
subject to oortain official limits of error. Tapioca and 
sago were absolutely different; tapiooa was obtained 
from the root of Manihol utilimma and sago from 
the pith of the sago palm; when tho substitution of 
tapioca for sago began it was because at that timo, as 
now, tapioca was oneaper. He was not surprised that 
farmers objeoted to white manures if the colour had been 

S ey before, because fanners were ultra-conservativo. 

e did not think that In the first instance the publio 
demanded a white article; it was simply because they 
had been educated in accordance with tho wishes of the 
trade. The Local Government Board had mado the 
statement, based on the evidonne of I)r Monior Williams 
and Dr. Hamel, that bloaohod flour did interfere with 
digestibility, and had it not been for the war a Bill would 
in all probability havo been introduced into the House 
of Commons ono of tho main features of which would have 
been tho control of those methods of bleaching and of 
adding “ improvers " to flour. 

Mr. Abchmjtt remarked that there had been a great 
shortage of olive oil for several years and there 
was not sufficient to meet the various requirements. 
Unless it oould ,bc shown that cottonseed oil was loss 
nutritious and lees useful than olive oil for purposes of 
that kind, ho did not see any reason why the substitution 
should be objected to, provided, of course, that the faot 
was stated. 


Yorkshire Section. 


Meeting held at Leeds, Queen's Hotel, on Monday, 
November 30 th, 1914. 


MR. F. W. RICHARDSON IN THE CHAIR. 


THE ANALYSIS OF TANNING MATERIALS. 
Part I. An Improved Basic Chloride Shake Method. 

BY HUGH GARNER BENNETT, M.UC. 

It is now nearly eight years since Procter and Bennett 
published their basic chloride shake method for the 


analysis of tanning materials, and that method—with 
trifling modifications—is still in use as the official method 
of the I.A.L.T.C. It is a considerable tribute to the 
method that daring the last few years little or no alteration 
has been made to it, and that no marked improvement 
upon it has yet been suggested. 

Tho Bhake method as used at present was a great step 
towards truth. Tho great number of comparative analyses 
now available show beyond dispute that the shako method 
estimates more non-tannins and loss tannin, and is there¬ 
fore so far nearer the actual truth. 

At the same time the present official method does not 
yet properly distinguish between the tannin and non¬ 
tannin content of tanning materials, thero being still a 
considerable proportion of non-tanning matters absorbed 
by the hide powder and reported as tannin. This has been 
conclusively demonstrated by the analyses of artificial 
mixturoR, as in the experiments of Procter and Blockey 
[Collegium, 1903, 114, 124], and of Parker and Bennett 
[this J., 1906, 1193]. In tho case of some non-tannins, 
especially of the gallic acid and catechin type, the error 
even with the present method must be very considerable. 
Therefore any further improvement in the method of 
tannin analysis should be in tho direction of higher non¬ 
tannin results, and in consequence, lower resultR in tannin. 
What leather chemists must continue to search after is a 
method whioh detannises easily and yet yiolds a highor 
percentage of non-tannins. Important financial interests 
are involved in this matter, but as long as leather chemists 
are using a method of analysis which does not yield the 
actual truth in its results, they must continue their 
endeavours to improve their method of analysis in such 
a way as to approach that truth. What is desired is not 
to estimate leather-forming value, but to determine the 
percentage of “ tannin ” in a material, whatever tho 
nature and quality of that tannin. The tannins are a 
pretty definite group of compounds, and there is no doubt 
as to what is included in the term. Their relative leather 
forming value and tho leather forming valuo of some non- 
tannins are certainly questions not to be forgotten, but 
are quite distinct from the question of the estimation of 
the amount of tannin. 

Naturally those who sell tanning materials, especially 
tanning extracts, will not welcome changes which show 
less tannin present in those materials, but any change 
towards truth would apply generally ; it is only those who 
havo inferior materials to offer, who have any real need 
to fear an improved method of analysis. Further, it is 
urgently nocessary from the tanners’ point of view that 
any positive improvement and advance towards truth 
Bhould bo adopted as soon as possible. 

The question is therefore : what alterations in the official 
method will give equally good (or better) concordance,, and 
yet estimate less tannin t How can the absorption of non- 
tannins by hide powder be lessened ? Some previously 
published experiments by the author supplied a hint 
towards the answer. In a paper on “ The Standardisation 
of Hide-Powder ” [this J., 1907, 455], the influence of the 
texture and acidity of tho powder itself was pointed out, 
and the importance of the acidity due to chroming was 
emphasised. Prooter and Bennett [this J., 1900, 1203] 
also pointed out the influence on results of the amount of 
moisture added with tho powder, and henoe suggested a 
fixed amount. On similar grounds they suggested a 
fixed amount of hide powder. The question arises, there¬ 
fore, whether the amounts fixed a few years ago were the 
best, and whether by a judioious alteration we might not 
be able to show (by substantially the same method of 
analysis) a distinct improvement in aocuraoy. The 
writer now suggests that the shake method would give 
lower tannin results, and higher non-tannins if modified 
in any or all of the following ways :— 

1. Decreased acidity in the hide powder before ohroming. 

2. Detannisation in a more dilute infusion. 

3. The use of less hide powder. 

4. Decreased acidity in tho hide powder due to chroming. 
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1. Decreased acidity before chroming. In a previous 
paper by the writer experiment* were reoorded with hide 
powders with aoiditiee up to 12*0, as determined by the 
method suggested in the same paper. The great influenoe 
of this faotor on the results was emphasised, and it was 
demonstrated that the more acid powders gave much lower 
non-tannin results. It was further pointed out that “ if 
a large quantity of acid were in the powder it would be 
necessary to have some method of controlling it in the 
washing, for it would be useless to fix a definite acidity 
in the unohromed powdor, if an indefinite proportion is to 
be washed out.” It is nevertheless precisely this futile 
method that has been adopted by the I.A.L.T.C. As 
a first limit, the author suggested an acidity of 5-0 as 
a maximum ; later A. T. Hough pointed out that hide 
powders with greater acidities could be brought down to 
5-0 by the addition of the required amount of caustic soda 
solution ; but moro recently, on the plea of concordance, the 

I.A.L.T.C. have adopted the method of aoidifying moro 
neutral powders to bring their acidities up to what was 
previously a maximum. As pointed out above, this 
cannot bo conducive to concordance. If a few c.c. 
N /10 HC1 are added to the powdor before chroming— 
how much of this will be loft in after washing ? 

The ordinary test for chlorides in the wash waters is no 
guide at all. That test was devised as an indication of 
the rate at which salt (NaCI) was being washed out of the 
powder. This was just a matter of repeated dilution until 
its concentration was negligible. Washing free from 
chlorides when the powder is aoidifiod with hydrochloric 
acid is another matter altogether. That is a matter of 
hydrolysis, not of dilution, and in the hands of different 
operator* is liable to be carried out to a widely different 
extent, with the inevitable difference in the results. Tho 
effect of acidifying the hide-powder up to 2*5 to 5 0 acidity 
has Bimply been— 

1. To render the washing tost of little or no value. 

2. To give lower non-tans, and higher results in tannin. 

3. To produco discordant results between different 
•operators. 

If tho I.A.L.T.C. think tho time is ripe for so stan¬ 
dardising the powdor that its acidity should be definite 
and universal, it seems clear that the amount to fix on 
should be nil. Tho suggestion of Hough should be carried 
a stage further, and the powdor made neutral by tho 
addition of the required amount of N /I0 NaOH solution. 
ThiB would restore the value of tho washing test for 
chlorides, would givo far better ooncordanoo than acidified 
powders, and would also contribute towards the object 
of this investigation, viz., moro accurate results. The 
experiments recorded below confirm completely the 
author’s statement of eight years ago that neutral powders 
when ohromed as usual will detanniso as easily and as 
•completely as acid powders. If that be so, what need is 
there for any acid ? It would be perfectly satisfactory 
to rely solely upon the aoidity due to ohroming for tho 
attainment of complete detannisation. 

Neutralised powder is much easier to manipulate than 
acidified; it is easier to detach from tho linen, easier to 
wash, and very much easier to squeeze. With acidified 
powder a press is practically a necessity, but with neutral¬ 
ised powder it is quite unnecessary. 

2. Detannisation in a more dilute infusion. In the 
original paper of Procter and Bennett [this «T., 1900, 
12031 the amount of water to be added with the hide 
powder was fixed at 50 o.o. to 100 c.c. liquor. To avoid 
a faotor this was later changed to 20 c.c., making the total 
volume of liquid 120 c.o., of which, half (60 c.c.) were 
evaporated for weighing. It was observed that when 
the total volume was made up to 150 c.o. the non-tans 
were slightly higher than when the total volume was 
120 o.o., t.e., if the determination be conducted in a more 
dilute infusion, there is a lesser absorption of non-tanning 
matters. In the present work it has been sought to 
dilute the infusion as much as oould be done oonvemently, 
and by adding 100 o.c. distilled water to 100 o.o. liquor, 
and mixing gently before adding the hide powder for 


shaking. With the powder 20 o.c. water are added as 
usual, and in this oase the total volume is 220 o.o., of whioh 
half, 110 o.o., are evaporated by pipetting successively 
60 o.o. and 50 o.o. of non-tan filtrate. This may be done 
in tho usual basin, or, if desired, in special basins to oontain 
110 c.o. The influenoe on the results is very marked, as 
will be seen from the figures below. 

3. The use. of less hide powder. In considering" the 
standardisation of hide powdor, stress was laid on the 
influenoe of the texture of the hide powder on the result, 
and comparative work showed that granular powders gave 
higher non-tannins than fibrous powders. This was 
doubtless to bo explained by the greater surface action of 
the fibrous powder. Although truer results are yielded 
by tho granular powders, they were ruled out for the sake 
of general concordance, and also to obtain a closer agree¬ 
ment with tho results of tho American chemists, who used 
fibrous powders. 

In the presont investigation, whioh seeks only to approxi¬ 
mate to truth, another alternative presonts itself. If less 
surface action be the cause of the difference between 
granular and fibrous powders, it would be an easy matter 
simply to reduce the amount of hide powdor used, so 
obtain less absorption (or adsorption) of non-tanning 
matters. The present amount, 6*5 grams dry powder per 
analysis, was at the time of choice tne maximum amount 
used by the American chemists, and was fixed upon by 
Procter and Bennett to make concordance more certain. 

There seems no doubt now that this amount is quite 
unneoessarily large, and that oomplete detannisation can 
be obtained by 5 grams dry powder per analysis, and 
possibly even less. 

A common criticism of our method of analysis has been 
that in analytical work the hide powdor is in distinct 
exoess over the tannin present, whereas in the tannery 
the tannin iB in excess of the hide. Perhaps this criticism 
will always have some force, for analysis must do its work 
in a comparatively short time, yet there is every reason to 
make the difference as small as possible. Less hide 
powder would moan that the analysis was oarried out 
nearer to tankard conditions. On this principle, as well 
as to obtain higher non-tannin results, it is highly desirable 
that in analysis the hide powder should be in the least 
possible exoess. 

The experiments here reoorded show that this faotor 
has less influenoe on tho results than might be expected, 
but it dearly has an influenoe, and in the required direction. 
In working with a decreased amount of hide powder the 
writer observed the convenience involved in suen a change. 
Tho smaller quantity of powdor was more convenient to 
manipulate, and muoh quicker to wasfi. The saving in 
oost (23%), as well as time and trouble, would be consider¬ 
able in many laboratories. In short, therefore, less hide 
powdor moans truer results, in less time, with less trouble, 
at less cost. 

4. Decreased acidity due to chroming. Evon the baaio 
salt Cr a (OH) a Cl„ which is now in use for chroming, is 
considerably acid, and it was decided to test the effect 
of chroming with a moro basio salt, and so reduoing the 
aoidity due to ohroming. The influence of aoidity before 
chroming is considerable, and there seemed no reason to 
expect the contrary in tho aoidity due to ohroming. This 
inaeed proved to be tho case. The chromic chloride for 
the present experiments was made basio to correspond to 
the salt Cr,( 011 ) 401 ,. For a few experiments only 1*89 c.o. 
N (10 sodium carbonate may be added to eaoh 1 0 . 0 . of 
the ordinary 10% stock solution of Cr(OH)-01 g . As 
anticipated, the non-tannins obtained were distinctly 
higher when the more basic salt was used, and yet the 
solution was quite satisfactorily detannised. The powder 
was much more easily washed free from ohlorides. 

The following experimental results were obtained by 
testing the same sample of a good chestnut extract in 
various ways, and illustrate the influenoe of the various 
factors discussed above. The result* are eaoh a mean of 
two very closely agreeing duplicates 
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Method used 



Non-Tans 


Acidity 

before 

chrom¬ 

ing. 

Amt. 
of hide 
powder 
por 

“ snake.” 

Total 
vol. of 
detan¬ 
nised 
solution. 

Chrom¬ 

ing 

salt. 


ctor 

langed 

r»o 

5 0 

0-0 

50 

fl-r. 

6-5 

6-5 

6-0 

120 p.c. 
22ft c.c. 
120 c.c. 
12ft c.c. 

Cr(OH),CI„ 

.. 

11*8 

120 

12-0 

lift 


0 ft 

Oft 

120 c.c. 


12-6 

CtOTH 

0 0 

5-5 

120 c.c. 


12-6 

anged 

00 

50 

120 c.c. 


13-0 

►c 

00 

60 

220 c.c. 


1ft-4 

ctorH 

tanged 

0 0 

50 

220 c.c. 


13-9 

r 

ctor* 

landed 

0« 

5-0 

220 c.c. 

rr(OH),Cl, 

140 


n each of thews experiments the solutions were quite 
ipletely and satisfactorily detannised, and the absorp- 
i of tan took plaoo with tho same oaso'as in tho 
L.T.C. method. It will be seen that when all tho 
ore are ohangod that have bcon discussed above, the 
nrcnce from tho I.A.L.T.C1. method is about 3%. 
or extracts and other materials show other differences 
srding to tho nature of tho material and the quantity 
slots- tunning matters associated with that particular 
erial 

ly altering the above four factors farther in the same 
le, it should be possible to obtain still higher non- 
nins and still more correct results. If the alterations 
Tarried far enough, of course, the time will come when 
snnisation will become incomplete. Tho most correct 
dts will be obtained when these changes are strained 
ost, but not quite, to tho breaking point. What 
otly this point will bo depends largoly on which factor 
mshod to the extreme limit. The author, however, 
uds a furthor reduction of hide powder to even loss 
n 5 0 grams per shake as the next most doBirablo step. 

I intended to make furthor experiments on these lines, 
s possible that the attainment of the minimum amount 
iide powder may involve some extension in the time of 
king. Tho author would therefore suggest that the 
ic chlorido shake method should be rovisod officially, 
carried out with the following modifications :— 

. The hide powder to be exactly neutralised before 
Timing. 

. Only 5-0 grabs dry hide powdor to be used instead of 
grams por analysis. 

. To 100 o.o. ordbary strength infusion, 100 o.c. of 
illed water to be added before tho prepared hide 
rder, and the total volume made up to 220 c.o., of which 
I convenient aliquot part may be evaporated for weigh- 
, preferably 110 c.c., as its use involves no “factor.” 

. The chroming liquor to be a solution of the salt 
(0H),Cl a instead ot Cr,(OH),Cl,. 

Tieso alterations, though perhaps not as near the truth 
it is possible to get, would at any rate be a distinct 
p towards that goal. Though still within the limit as 
what is possible in improving the method of analysis, 
y might well bo made part of the offioial method of 
.lysis as another step towards the ideal method, 
t still remains to satisfy “ Concordance.” The author's 
n experience with the revised method leads him to 
iect no difficulty in this direction. The same material 
dysed in duplicate in successive days has given the 
ae results. There is, however, no perfectly satisfactory 
y of testbg the oonoordanoe of a method exeept by 
looting the results obtsinedhy independent observers 
different laboratories, and the writer therefore cordially 
ites collaboration in testing this method. Although 
writer considers this revised method well withb the 
its of complete detsnnisatbn, it is just conceivable 
it with some partioular test a trace of tan may be left 
tbsorbed. Any method whioh seeks to be nearer the 


truth must risk this to some extent. If incomplete detan- 
nisation should be observed in any instanoe the defect can 
easily bo remedied. In all tho experiments hitherto the 
usual 15 mbutos’ churning has been given, but Borne 
experiments undertaken in conjunction with Mr. J. R. 
Blyth a few years ago indicated that tho extension of 
tho time of churning has little or no effect on the absorption 
of non-tannins and upon the result. By extending the 
time of churning 5 or 10 minutes’ oomplete detannisation 
together with all the advantages of the improved method 
could still bo easily ensured. 

If tho objection be urged that the revised method needs 
longer time for the evaporation of 110 c.c. instead of 60 o.o. 
it may be pointed out that on the other hand time is Baved 
in washing the powdor, whioh needs more personal atten¬ 
tion. Again it is questionable whether the result of the 
analyses would bo at all retarded, for at present the “ non¬ 
tannins ” arc quicker to finish than the “ total solubles,” 
owing chiefly to the much less time required for drying to 
constant weight. Further, it is possiblo that the time 
required for a whole analysis could easily be shortened 
by reducing the time for ohroming hide powder, the one 
hour Bpooihed is unnecessarily long, especially with the 
more basic chroming liquor now suggested. In eonclusion, 
it may be of interest to give a few comparative analyses 
with different tanning materials. The differences here 
noted vary according to tho source and methods of manu¬ 
facture :— 


Mutcrial. 

Tan % 
(ofllciul 

Tan % 
(Bennett). 

Difference. 


method). 




% 



1 Sumach . 

24-5 

230 

1-5 

2 Valnnia . 

20-2 

25-2 

4-0 

3 Myrabs. 

33-3 

31-6 

1-7 

4. Myrabs Extract .. 

30-1 1 

261 

40 

5. Chestnut . 

28-0 

24-ft 

23-2 

6 (Mkwood . 

26 4 

3-2 

7. Quebracho (»ul- 

phited) 

8. Quebracho (bloach- 

651 

52-8 

12-3 

356 

270 

80 

ing extract) 
ft. Cube Gambier .. 

40-3 

30-9 

ft-4 

10. Block Gambier .. 

31-1 

23-ft 

7-2 


THE ANALYSIS OF TANNING MATERIALS. 

Part II.— Tannery Liquors. 

BY HUOH GARNER BENNETT, K.SC. 

Tho results of tho analysis of used tan liquors, when 
obtained by the offioial method of the International 
Association of Leather Trades’ Chemists for tannings 
materials, are far from trustworthy. The author his 1 
given considerable attention to this question, whioh has 
been muoh neglected in the past. 

It has been found a great advantage to utilise the 
improved basic chloride method suggested in the preceding 
paper. The gain in accuracy is even greater with liquors 
than with tanning materials, on account of the relatively 
higher non-tannin content of the former. In reducing 
the proportion of hide powder employed and in working 
at a greater dilution, the improvement in accuracy is 
considerable. In tho matter of the acidity of the hide 
powder, due either to its original acidity or to the chroming, 
the arguments have even greater force for liquors than for 
materials, because liquors are always bo acid themselves 
that any aeidifloation of hide powder is superfluous. The 
only point of chroming is to render the powder insoluble. 

However the I.A.L.T.C. regard the improved method 
with respect to tanning materials, there oan be no argu¬ 
ments of financial interest against the immediate adoption 
of these improvements for tannery liquors. 

In the ordinary analysis of yard liquors the determina¬ 
tion of insoluble matter is usually not required. The most 
convenient plan, therefore, is to filter the liquor through 
filter paper before dilution. If it is required to determine 
the insoluble matters, special care must be taken in 
sampling, as the distribution of the mud in a pit of 
liquor varies enormously. It it incorrect, moreover, to 
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dilute the liquor and then filter it, for what is required 
is the amount of insoluble matter in the liquor itself, not 
in the liquor if it wore diluted. For the ‘‘total solids,’* 
the same volume of liquor as is taken for the “ solubleB ’* 
and 41 non-tannins ” should bo diluted into another flask. 

In the tannery, results stated in percentage by volume 
are of far more value than those in percentage by weight. 
Hence the amounts of liquor taken for dilution should be 
measured. The “ barkometer strength ” of the liquor is 
usually noted before analysis so that by the specific, 
gravity it is always possible to calculate the results into 
percentage by weight. For the weaker liquors there is 
no advantage in accuracy in making one litre of diluted 
liquor, and there is much gain in convenience and speed 
by making up only half a litre, and for tho woakest liquors 
only a quarter of a litre. Somotimos, indeed, no dilution 
at all iB necessary. Pipettes arc the best means of measur¬ 
ing tho liquors and it is very convenient to have a set of 
pipettes delivering 5,10, 15, 20, 25, 30, 35, 40, 45, 50, 75, 
100, 150 and 200 c.c. respectively. The liquors arc de¬ 
livered into the dilution flasks containing cold distilled 
water and made up to mark with cold distilled water. Hot 
water is unnecessary as the liquor is clear and dissolves 
without difficulty. In the case of strong liquors odd 
quantities are necessary, and a 10 c.c. graduated pipette 
is useful in addition to those mentioned above. 

As tho dotannisation is to be carried out at a dilution 
of 0*2% tannin approximately it is host to dilute to this 
strength direct and uso this solution both for tho deter¬ 
mination of the “ solublo solids ” and of the “non-tans.” 

This halving of the usual quantities involves no loss of 
accuracy in weighing for the residues from 50 o.o. of a 0*2% 
tan solution of even the newest liquors of a tanyard is 
greater than that obtained from the “ non-tannins.” of 
some quebrachos. Tn tho case of tho older liquors this 
extra dilution is a great advantage as tho amount of solid 
matter in a 0-2% tan solution increases rapidly as the 
liquors become older. 

It is convenient also to use tho same bottles, churn, and 
other apparatus as in tho I.A.L.T.C. mothod, so that 
100 c.c. of the liquor is employed, and to dotannise this 
only 2£ grans, dry hide powder will be required. This will 
weigh 7—9 grain, when washed and pressed, so that the 
100 c.o. are conveniently made into 110 c.c. by tho addi¬ 
tion of distilled wator. To avoid a factor it is convenient 
to evaporate 55 c.c. of the non-tan filtrate, which is 
equivalent to 50 c.c. of the original liquor solution. 
Duplicate analyses, such as are usual in extract analysis, 
are unnecessary for liquors so that it is possible for one 
oporator to undertake more than twice as many liquors 
as extracts. 

Even with the improvements suggested the gravimetric 

f ^ethod is still open to grave oritioism when applied to old tan 
quors which have been worked down the yard in the usual 
way. If solutions containing 0-2% tannin are used and 
50 o.c. evaporated for “ soluble solids,” tho results are still 
unreliable, for it is impossible to get constant weight. 
BaisnB and residues lose from 10—30 mgms. at each 
re-weighing and the residue obviously decomposes, 
becoming quite black. Results in soluble solids may 
vary over a range of 1£%, which is absurd when one is 
attempting to estimate £ to 1% of tan. Tho same in¬ 
constancy is observed in weighing the non-tannin residue, 
rendering the tannin result doubly uncertain. The reasons 
for this difficulty are not far to seek. There is too muoh 
residue to dry effectively in the ordinary way. Well over 
1 gram of residue is sometimes obtained from 50 o.o. 
of solution even when diluted to the extent suggested 
above, and it is quite impossible to dir a layer of this on 
the bottom of even a flat-bottomed basin. The best 
and simplest plan is to evaporate a smaller quantity 
than the usual 50 c.c. For nearly spent liquors 20 o.o. 
and 10 o.o. are convenient alternatives. The gain in 
accuracy in this respect involves a further gain also, 
beoause the evaporation taxes only a very short time com¬ 
paratively and thereby eliminates the possibility of 
much decomposition in the heated liquor. There is 
also a considerable gain in speed. The author recom¬ 
mends as a general rule that the residues to be weighed 
should never exceed 0-25 gram. Whatever volume is 


employed for the total solids, should, for the same reasons 
and for convenience in calculation, be employed also for 
tho non-tannins. 

Losb of weight on drying iB also connected with the 
chemical action of tho constituents of the residue. Ex* 
riments made hy the author in conjunction with Dr, 

G. Parker some years ago (this J., 1906, 1193) 
showed that it is impossible to evaporate mixtures of 
tannin and calcium acetate and obtain tho theoretical 
results. The tannin not only expels the acetic acid, but 
the calcium tannate rapidly oxidises. It may be suggested 
that in liquors thore is excess of various acids ; 
this is not always the case, especially in the first liquors 
of a yard, which often icooive a great amount of lime in 
tho course of a day’s work. Furthermore, if the liquor 
is acid, the excess of volatile acids is driven off in evapora¬ 
tion, and the non-volatile acids—such as gallic acid— 
arc just as susceptible as the tannin to similar oxidation. 

A simple remedy for this difficulty is to acidify tho liquors 
(solublo solidB and non-tannins) just before evaporation 
(not before analysis) with tartaric acid, of which 5 o.o. of a 
£% solution is employed. This acid assists materially in 
the corapleto expulsion of tho volatile acids, both free 
and combined. It also keeps the liquor always aoid and 
so prevents the alkaline oxidation duo to lime salts with 
weak acids. Similarly it ensures an acid rosidue and so 
prevents the oxidation of any tannate of lime. Tartaric 
acid is non-volatile, and the weight used, 25 mgrms., can 
be deducted from the woight of the residue. Tho difference 
in colour in residues evaporated with and without the 
acid is very noticeable. Oxalic acid seemed at first 
more suitable than tartaric aoid for this purpose on 
account of its calcium salt being insoluble even in aoid 
solution, but with oxalic acid, however, it is impossible 
to obtain a residue of constant weight. Tartaric aoid, 
on the other hand, does not. decompose at 100°C., has 
no water of crystallisation, and gives a crystalline residue 
of constant woight after half an hour’s drying at 100° U. 

Apart from the lime and other alkali salts present in tan 
liquors, there is probably a greater tendency to oxidation 
in liquor residues than in those from fresh materials, and 
there is therefore a strong objection to hoating at 100° C. for 
any great length of time. The presenoo of tartaric acid 
is again of snme value, for it iB also a mild reducing agent 
and would tond to retard any suoh oxidation of the 
tannin and non-tannin residues. The author has found 
it a great advantage to concordance of results to limit 
to a definite extent the time whioh shall be allowed for 
drying residues, and has made a practice of giving one 
hour’s drying exactly and no more. Whilst this is an 
advantage to concordance it is in all probability an 
advantage also in correctness of result, for after one hour 
at 100° C. tho error due to water is of fag less importance 
than tho error due to decomposition and oxidation. This 
desirability for limited time in drying justifies also the 
employment of small residues. 

The author therefore recommends that the analysis 
of tannery liquors should be oarried out as follows r— 

The liquor is passed through filter paper until dear. A 
solution of the filtered liquor is made to oontain between 
0-17 and 0-23% tannin. Tho volume of dear liquor 
necessary for this is pipetted into a litre, half-litre, or 
quarter-litre graduated flask containing some distilled 
water. The flask is filled up to the mark with distilled 
water and mixed well. 

To determine the total soluble matters, 50 o.o. or less 
of this solution should be evaporated to dryness in flat- 
bottomed basins, into which 5 c.c. of a 4% solution of tar- 
tario acid has previously been pipetted. The weight of 
residue so obtained must not exceed 0*26 gram. When the 
solution is evaporated to dryness, the basin is dried in a 
steam oven for one hour only, and then cooled and weighed. 
From the weight of the residue 25 milligrams must be 
deducted before the percentage is calculated. 

To determine the non-tannin matters the procedure 
is as follows:—The moisture of the air-dry hiae powder 
is determined and the quantity equal to 2} grams actual 
dry hide powder is calculated. Any multiple of this 
quantity is taken, according to the number of analyses 
to be made, and wet baok with 10—12 times its weight of 
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distilled water. The acidity of the hide powder is deter¬ 
mined in the usual maimer, and the volume of N/ 10 
eaustio soda necessary exactly to neutralise 2} grams 
of dry hide powder is calculated. Any multiple of this 
quantity, according to the number of analyses being made, 
is added to the wet hide powder and well mixed until the 
mass gives no pink oolour when one drop of a 0-1% 
alcoholic solution of phenolphthalein is added. The 
chroming solution is then added. 

For chroming. 2% of chromic ohloride (Cr,Cl,12H,0) 
on the weight of the dry hide powder is employed, its 
solution being made basic to correspond to the formula 
Cr,Cl,(OH) 4 by the addition of sodium cafbonate. A 
10% stock solution of this chroming liquor is very con¬ 
venient and is made by dissolving 100 grams of the ohromio 
ohlorido crystals in a little distilled water in a litro flask 
and very slowly adding a solution 40 grams of anhydrous 
sodium carbonate, with constant stirring, finally making 
up to mark with distilled water and well mixing. Of 
this solution j c.c. should be used for 21 grams dry hide 
powder, i.e., for eaoh analysis. 

The hide powder and ohrome solution are churned 
slowly for one hour, and the powder is then washed free 
from chlorides and soluble matter, as in the Procter- Bennett 
shake method. The silver nitrate test should bo similarly 
employed. The hide powder is thon squeezed to contain 
about 70% of water and the whole weighed.' The amount 
M, containing 2-5 grams dry hide powder is thus found, 
weighed out, and added immediately to 100 c.e. of the 
diluted solution of the liquor, along with (12-5—M) c.c. 
of distilled water. The whole is oorkod up and agitated 
in a rotating chum for 15 minutes, and thon squeezed 
immediately through linen. The liquor obtained is again 
filtered through filter paper, the filtrate is returned till 
clear, and 55 c.c. or loss (according to the amount used for 
the total solids) is evaporated to dryness in flat-bottomed 
basins into which 5 c.e. of u £% solution of tartaric acid 
has been previously pipetted. When the solution is 
evaporated the basin should be dried at 100° O. for one 
hour, cooled, and weighed. From the weight of the residue 
25 milligrams must be deducted before calculation. 

If the offioial hide powder is to bo employed, tho 
quantities to take for batch Bl are given in tho following 
table:— 



Weight of 



No. of 

official hide 

No. of e.c. 

CrgCl^OH), 

liquor* to be 

powder to 

N /10 NaOJI 


analysed. 

take. 

required. 

required. 

1 

% 

2-85 

% 

14 

% 

0-5 

2 

5-70 

2-8 

1-0 

3 

8-55 

4-2 

J-5 

4 

11-40 

5-6 

2-0 

5 

14-25 

7-0 

2-5 

0 

17-10 

8-4 

3-0 

7 

19-95 

9-8 

3-5 

8 

22-80 

11-2 

4-0 

9 

25-65 

12-8 

4-5 

10 

28-50 

140 

5-0 

11 

31-35 

154 

5-5 

12 

34 20 

16-8 

6-0 


The advantages olaimed for this method of analysis 
over the I.A.L.T.C. method are— 


(1) A considerable improvement both in aoouraoy and 
in oonoordanoe. This applies to the estimation of soluble 
solids, and of non-tannins also. The method shows dis¬ 
tinctly less tannin than the offioial method. 

(2) A muoh greater oasc of execution. Both in washing 
the hide powder and in weighing tho basins, 5 tan liquors 
involve less work than 1 extract done in duplicate. 

(9) A considerable saving in cost. As only 2$ grams 
of hide powder are used per analysis, tho oost is little 
more than \ that of the official method. 


NOTE ON THE TANNINS OF VALONIA, OAKWOOD 
AND CHESTNUTWOOD. 


«Y HtiT.H DARKUR BENNETT. M.SC. 

For some time the author has been engaged in an 
investigation for distinguishing better the various tanning 


materials, more especially those of the “ pyrogallol group." 
The various tests suggested have each been confirmatory 
of the classification first proposed, vis., that valonia, 
oakwood, and ohestaut tannins form one closely allied 
Beotion, whilst sumac, myrabolans, and algarobilla fall 
into another seotion together. This arrangement is 
suggested by the following tests previously devised by 
the author, viz., the chromate test, tho iodine test, the 
aqueous ferricyanide test, the ammoniacal forricyanide 
test and the ammonium oobaltate teBt. This arrangement 
is also in harmony with other tests devised by Procter 
and other workers, viz., the lime water test, the sodium 
sulphite test, the copper sulphate and ammonia test, 
the lead acetate tost, and the lead acetate and aoetic acid 
tost. 

Those two sections are now fairly sharply marked and 
oan oasily be distinguished. Thore remains the important 
problem of distinguishing the different individual members 
of each section. To solve this in connection with the 
valonia soction is the object of this investigation. So 
far as the author is aware, tho behaviour of valonia, 
oakwood, and chestnut tannins is practioally the same, 
towards every known test. Tho only slight difforonooB 
are :— { 1) In the lead acetate and acetio acid tost, tho 
precipitation of the tannin is complete with valonia and 
oakwood and almost complete with chestnut. (The 
sumao section and mixed tannins give partial precipitation 
and catookol tans no precipitation.) (2) In the form¬ 
aldehyde test valonia gives a slight turbidity, whilst tho 
other two remain dear. 

These differences are too slight to bo of great praotical 
value, and it is clear that some new methods must be 
devised. That there is actually a difference between these 
threo materials is evident from the fact that valonia 
makes a different leather from chostnut, whilst oakwood 
may be considered to be intermediate between valonia 
and chostnut in its practical effect. 

The author has found that it is possible to distinguish 
these throe materials easily by the action of bromine water 
upon a solution of the products obtained when solid 
extracts of these materials are subjected to dry distillation. 
Tho oxtractH are evaporated to dryness on the steam bath, 
powdered, and dried further at about 30° 0. if convenient. 
For the dry distillation an inexpensive retort is easily made 
from a piece of tubing about 6 inches long and rather over 
j inch in internal diameter, closed at one ond, which 
receives a layer of the dried extract. The open end of the 
tube is fitted with a cork through which passes a delivery 
tube leading into a test-tube acting as the receiver. This 
delivery tube acts as an air condenser. It is best to keep 
the wide tube horizontal and to bend tho delivery tube at 
right anglos. The extract is gradually heated until 
blackened and is thon strongly heated till no more distillate 
is reoeived. This only takeB 5—10 minutes. The dis¬ 
tillate is shaken with 10—15 c.o. distilled water and filtered 
from the tarry matters which remain undissolved. An 
exocss of fairly strong bromino water is added to the 
filtrate and the mixture is shaken up well. 

Under this treatment valonia yields a dense yellow 
crystalline preoipitate, which after filtering, washing 
with cold water and drying, appears under the microscope 
as a mass of yollow plates. This precipitate has been 
found to be tetrabromophenol (C,H,Br,.()Br) and 
exhibits the following properties:—It is insoluble in 
water and cold aloohol, and iB best purified by washing 
with these reagents successively. The melting point 
of tho prude substance varies according to the conditions 
of precipitation, but is generally between 120° C. and 
136° C. After purification by washing repeatedly with 
oold alcohol it melts fairly sharply at 130°—141° C. 
with decomposition, bromine being evolved. Watts’ 

“ Dictionary of Chemistry ’’ gives tie an. pt. of these 
Bubstanoos as 118° C., which led the author to think at 
firet that the product he had obtained was an impure 
tribromophlorogluoinol, C ( Br,(OH)„ m. pt. 151°. An 
experiment with pure phenol, however, showed that the 
118° C. was an error, and that tetrabromphenol, 
C,H,Br,(OBr), melts at 139°—141° C. like the product 
obtained from valonia. This product liberates iodine 
from potassium iodide, a reaction which appears typioal of 
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compounds containing the radicle—OBr. It cannot be 
racrystallised from aloohol, aa hot alcohol decompoaea it 
fairly easily, yielding tribromphenol, C,H,Br,(OH). From 
very dilute aloohol thia may be oryatalliaed eaaily, yielding 
a felted maas of white needles, which after repeated 
recryatallisation from dilute alcohol, give a melting point 
of 92° C. The product is also acted upon by warm sulphuric 
acid, undergoing intra-moleoular oh&nge into its isomer 
tetrabromphenol, C,HIir t (OH), which on recryatallisation 
from diluto aloohol yields white noodles with a m. pt. of' 
120 ° 0 . 

These ohanges are indicated thus :— 

OH OBr OH 

Br/^Br by Br/Nli r by Br/\Br 

Br \/ HjSO, \/ aloohol \/ 

mp 120°C. mp 141°C. mp 92 (1. 

Under similar treatment the tannin of chestnut yields 
no precipitate with bromine water and henoe none of the 
above products. The two materials are thus very easily 
distinguished, and there seems little doubt that this 
ditferenoo involves a radical difference in the constitution 
of the respective tannin molecules. It is clear also that 
it would be an easy matter to detect the presence of 
valonia tannin in mixture with chestnut or any other 
tannin which under this treatment yields no procipitato 
with bromine water. 

Under thiB treatment the tannin of oakwood yields a 
distinct turbidity with bromine water, but in the author's 
first exjteriments he failed to filter this precipitate for 
purposes of investigation. Repeated attempts, however, 
and larger quantities yielded a small quantity of a dark 
product melting at 107°—112°C. This dissolves in hot 
alcohol, which upon dilution and cooling yielded white 
felted needles, m. pt. 80°—89° C. There can be little doubt 
that these are the same products (only impure) as were 
obtained in tho case of valonia, but the quantities obtained 
were so exceedingly small that further purification and 
investigation were impossible. This indicates that 
oakwood also contains at any rate a small quantity of 
that tannin which yields phenol on dry distillation. This 
behaviour justifies tho statement made above that the 
practical effects of oakwood arc between those of valonia 
and chestnut. 

Under a similar treatment myrobalans behaves like 
chestnut, and yields no precipitate with bromine water. 
This gives some chemical justification to tho tanner, who, 
when he desires to substitute “ extract ” in his tannage 
for “ dry material,” uses oakwood to replaoe valonia, 
and chestnut to replace myrobalans. 

This distillation process has been repeated a good many 
times with eaoh of the materials mentioned, and that 
there is little doubt that the result is the characteristic 
behaviour of eaoh of the materials in question. The 
results, moreover, are somewhat encouraging to tho view 
that in this way it is possible not only to differentiate 
the different tannins, but also to throw some light upon 
their chemioal constitution. Tho work is being continued 
with the tannins of other groups, upon which it is hoped 
to report later. The results, so far, indicate that the other 
members of the pyrogallol group of tannins (myrobalans, 
gailotannic acid, etc.) yield no precipitate with bromine 
water ; whereas tho catechol tannins (quebracho, gambier, 
mimosa bark, etc.) yield a precipitate which is not tetra¬ 
bromphenol, but a sticky, tarry product which the author 
has failed to crystallise or purify. 

Another line upon whicn it is hoped to obtain fruitful 
results is to apply other reactions to the products of dry 
distillation. The distillates from valonia, oakwood and 
chestnut, for example, give a preoipitate with lead acetate, 
whioh may be due either to pyrogallol or catechol. They 
also give feebly the potassium cyanide reaction and the 
iodine reaction for pyrogallol. As these last are very 
delicate reactions there seems no doubt that pyrogallol 
is a minor product in the distillation, and it becomes 
a question whether valonia, oakwood, and chestnut 
can really be regarded as pyrogallol tannins, for neither 
their infusions nor their dry distillates give the reactions 


whioh are peculiar to the pyrogallol grouping. Hie 
exception is the purple colour obtained with copper 
sulphate and ammonia preoipitate. This is given ny 
pyrogallol itself but is not given by the other pyrogallol 
tannins. Tho alternative conclusion, therefore—which 
is perhaps more probable—is that these three tannins 
aro aotually pyrogallol derivatives but that the pyrogallol 
grouping has a different place in the molecule, or a different 
relation to the rest of the molecule, than is the case with the 
other pyrogallol tannins. 


'Lectures. 


ORGANIC ARSENIC COMPOUNDS. 

A Chapter in Applied Chemistry. A. A. Boon. 

Inaugural Sessional Address delivered before the 

North British Branch of the Fharmaoeutioal Society, 

on Nov. 27. 1914. Pharm. J„ 1914, 98 , 839—838. 

(See also Martindale, this J., 1909, 907—911.) 

For some months now our attention has been called to 
tho shortage of dvostuffs, and we were lately informed 
of the efforts which are being made to meet and overcome 
this difficulty. When wo recall the faot that the manu. 
fuoture of synthetic drugs is the latest development of the 
coal-tar colour industry, I need hardly say that pharmacists 
ought to be interested in any steps that are being taken 
to put the colour industry on a firm basis in Britain, for 
progress in the one branch of applied ohemistry means 
progress in the other. 

One of the most rccont chapters dealing with Bynthetio 
drugs is that relating to organic compounds containing 
arsenic and antimony. 1 propose now to give a very 
brief aooount of the chemistry of some of theso so-callcn 
arsenioals. Apart from their ohemical interest, some of 
them, as you know, arc regarded as chemical specifics in 
diseases due to protozoa. 

The problem relating to the nature of the liquid which is 
obtained when a mixture of white arsenio and potassium 
aoetato is distilled was undertaken in the early part of 
the last century. As a matter of fact, that investigation 
led to the discovory of caoodyi and its derivatives, whioh 
thus bocame tho first examples of compounds in the ali¬ 
phatic series of hydrocarbons containing arsenio. 

The physiological action also of theso aliphatio arsenioals 
was undertaken by their discoverer. It was found that 
although cacodyl and its oxide were very poisonous, yet 
caoodylie acid, which contains S4 per cent, of soluble 
arsenio, was praotically harmless. It ig interesting in 
this conneotion to note that in oacodylic aeid the arsenio 
is pentavalent, and in the other derivatives just mentioned 
the arsenic is trivalent. 

As a sodium salt oacodylic aoid has been used in medicine, 
but at present the aromatic compounds containing arsenio 
hevo praotically displaced the aliphatic arsenicals. 

Two general mothods aro employed for preparing the 
aromatic compounds containing arsenic. One is eneoted 
by the action of arscniouB chloride ou mercury diaryl 
derivatives—produots which result from the interaction 
of sodium amalgam and tho bromo-derivatives of tho 
aromatic hydrocarbons; and tho other is accomplished 
by the addition of sodium to an ethereal solution of areen- 
ious ohioridc on chlorobenzene and analogous aryl halides. 
By means of these two methods primary, secondary, and 
tertiary aryl arsenioals and their derivatives have been pre¬ 
pared. From one of these derivatives, viz., phenyl 
areenioue oxide, areenobenzene oan be obtained by the 
reduction of tho oxide with phoephorous aoid, this 
being carried out in aleohoho solution. Arneno¬ 
benzene, whioh crystallises in yellow neodlee, is theoretically 
very important. It is the parent substanoe of “ Balvar- 
san,” and is really the analogue of azobenzene, the mother 
subetanoe of the azo-dyes. 

For the manufacture of magenta from aniline containing 
o- and p- toluidinos arsenio aoid has been now employed 
for a number of yean as an oxidising agent. This use 
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of arsenic acid was the outcome of a study of the action 
of various oxidising agents on aniline and its homologues 
after tho discovery of mauve (the first so-called “ anuine 
dye ”) about the middle of last century. 

In 1803 it was shown that arsenic" acid had another 
action on aniline, for when aniline arsenate was heated 
(190°—200° 0.) one of the products was a colourless 
compound, which was regarded bv its discoverer as an 
anilide of arsenic acid. A number of Balts of this 
compound were also described, and amongst them 
was tho sodium salt. Tho constitutional formula 
assigned to the anilide referred to is given below 
(J.). Tho sodium salt derived from it was introduced 
into therapeutics under tho commercial name of “ atoxyl,” 
and to it was ascribed the structural formula II. These 
formulae, however, proved to be erroneous, for in 1907 
it was shown that the action of arsenic acid on aniline 
was exactly comparable with that of sulphuric acid on 
this aryl-amine. The product obtained from the 
latter reaction is usually known assulphanilic acid (III.), 
and so by analogy that resulting from tho former was 
called arsanilic acid (IV.). 

C # H 6 NH a 4-AsO(OH)j—H a O C,H 6 NHAb(OH) j 


NH.As<j!” 
/\ II 0Nft 

0 ° 


II. 


NH.As< 



OH 

OH 


C,H „NH,+H jSO,—H ,0 
C,H,NH»+AsO(OH),-H s O 


NH, 



SO.OH 

III. 


C H <^^-0 2 ( 1 ) 

,, „ ^NH.(l) 
len ' v -AsO(OH),(4) 
NH. 


0 -A«o£ 

IV. 


Atoxyl ” (VII.) is prepared by heating anienio acid 
with excess of aniline (180°—190° C.), then extracting 
with sodium carbonate, and re-crystallising from water. 
The pure salt, which contains 5 molooules of water, is 
known commercially as “ Soarain.” 

These colourless sodium salts have been used in the 
treatment of sleeping sickness, syphilis, and other diseases 
of protozoal origin, but on account of their unpleasant or 
dangerous by-effects they must bo employed with caution. 

The elucidation of the constitution of “ atoxyl ” was 
followed by tho synthetical preparation of aromatic com¬ 
pounds containing arsonic with a view of obtaining a 
series of compounds of lower toxicity to tho host and of a 
higher toxicity to the parasites. At first compounds 
containing pentad arsenic were prepared, but more recently 
attention has been directed to the syntheses of thoso con¬ 
taining trivalent, arsenic, for experiments proved that tho 
latter wore, from tho pharmacological point of view, of 
more value than the former. It would obviously be im- 

F ossible to treat such a sories in a systematic way. 

will therefore scloct just a few of tho interesting bodies, 
the production of which depends on reactions familidr 
eithor in the study of synthetic drugs or dyestuffs. 

It was already known that such toxic compounds as 
aniline and phenetidino could be rendered less toxic by 
introducing an acetyl group into either of them. As a 
result wo have now the well-known drugs, acetanilide, 
from aniline (VIII.), and phenacotin, from phenetidino (IX.). 

Accordingly arsanilic acid was subjected to tho process 
of acetylation by treating with acetic anhydride. An acid 
was thus obtained, tho sodium salt of which constitutes tho 
“ arsacetin ’’ (X.) of commerce. This drug, as was 
expected, was less toxic than atoxyl • being chemically 
more stable, its solutions can be sterilised by boiling. 


NTI a 

(^J Acetic anhydride 

m 2 


NHCOCH, 

0 


nhcoch. 


VIII. 


That araanilic acid had tho abovo constitution was 
proved by tho following experimental facts:— 

(1) It could not bo decomposed into arsenic acid and 
anilino by any of the ordinary reagents which are used 
to hydrolyse anilides. 

(2) By boiling it with hydriodic acid, p-iodoaniline (V.) 
was obtained, thus indicating that the “ arsonic” group 
(tho arsenic atom in the nucleon) was in tho para-position 
with respect to the amino group. 

(3) It could lw diazotised (VI.), thus showing the 
presence of a free amino group. 

Tho sodium salt of arsanilic acid(or para-amino-phenyl- 
arsonio acid) is “ atoxyl.” The commercial product 
contains water of crystallisation, the amount varying 
between 2 and 5 molecules of water, depending upon tho 
conditions of crystallisation. 



NH, 

/\ 


N,C1 

/\ 

VI. 

o-Moh), 

VIL 


Acetic anhydride 


Of,II, Of.H, 

Nil, NHCOCH, 

'\ /\ 

Acetic anhydrid ■ ( | - > 

n —'/,011 “*■ / OH „ . j 

O—As<( )H 0=As< ()H 0-=As< ( 


IX. 


NHCOCH, 
/\ 

I I 


OH 

ONa 


X. 


Substances whioh woro exactly analogous to thoso 
derived from aniline were prepared from o-toluidine as a 
starting-point. One of these, commercially known as 
“ Orsud&n ” (XI.), is tho o-tolyl analogue of “ arsacetin,” 
and resemblos that compound in its therapeutic action. 

Alkyl derivatives of atoxyl were also investigated. One 
of these, dimethylarsenilic ooid (XII.) is produced by 
oxidising dimothylaniline arsonious oxide either with 
mercuric oxido or alkaline permanganate. These various 
alkyl derivatives have, howovor, proved to be of no value 
therapeutically. 



(CH,),NC,H,AsO^(CH,),N<^\As(OH), 

XII. 0 

Atoxyl and its homologues can be converted through the 
diazo-re action into compounds comparable with the azo- 
dyestuffs. These latter, which include a very large number 
of dyestuffs, are in general prepared by diazotiaing an amine 
and “coupling” with a phenol or an aromatic amine. 
The reaotions concerned in the preparation of Methyl 
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Orange and those of the analogous compound containing the first method oonaists in boiling a solution of atoxyl, 
arsenio may be represented by the following sohemeB :— j after diaxotising, and separating, the compound from the 



0 

HO x I! 


NaO 


v . Diazotise HO v II /-v C,H S N(CH,),+HC1 (OH),OAs/“\n=N<^)>N(CH,), 

Nas^NnH, - >As( >N,C1 -* , X —^ 

/ \ / KaO^ —' 4. Dimethylaminoazo benzene. 

— 4'. Arsonic Acid. 


xrn. 


Two sodium salts of the arsenical compound (XIII.) have 
boon propai ed, a mono-sodium and a di-sodium salt. Both 
of these are suarlot compounds. Various similar arsenical 
compounds have boon examined, but as a class they are 
only of chemical interest. 

The sovoral derivatives of “ atoxyl ” to which I have just 
called your attention contain arsenic in the pentavalcnt 
condition. I must now refor to tho moro important 
oompounds in which arsenic possesses triad functions. In 
the investigation of aryl arsenicals containing pentavalcnt 
arsenic, a derivative of arscnilic acid was discovered, viz., 
phenylglycino para-arsonic acid, which may be obtained 
by the interaction of chloraoetic acid and arsanilic acid 
(XIV.). This reaction reminds one of tho first step in tho 
commercial synthesis of indigo starting with aniiino as raw 
material. For this purposo tho base is condensed with 
chloraoetic acid, and the resulting phenylglyoine (XV.) 
is subsequently converted into indigo. In practice 
phenylglycino para-arsonic acid is prepared by mixing 
solutions of atoxyl with chloraoetic acid in hot aqueous 
solution. Phenylglycino para-arsonic acid is important, 
for on reduction with sodium hydrosulphito, caustic 
soda and magnesium chloride, it yields arsenophonyl- 
glyoine (XVI.), whioh is a reddish brown powder, soluble in 
aodium carbonate solution. The sodium salt thus obtained 
is known as tho drug “ Spirarsyl ” (“418”). It is less 
toxio than atoxyl, and has been used in syphilis with 
favourable results. Its administration iB said to have 
no harmful by-offeots. 


sodium chloride formod in the reaction by means of 
acetone. Parahvdroxyphonylarsonio aoid w not used 
therapeutically, but through it some important derivatives 
can be secured, amongst them “ Salvarsan.” The follow¬ 
ing steps indicate the process of preparing Salvarsan from 
p-hydroxyphenylarsonio acid. The latter compound *ls 
first nitrated, whereby a nitro derivative is obtained, 
the nitro group entering the ortho position to the hydroxyl 
group, or the raeta position with respeot to the arsonic 
group. Tho resulting nitro compound (XVIII.) is then 
reduced (XIX.-XX1.). 


AsO(OH) 2 AsO(OH) a 

Q ~ Q - 

NH, N.OH 


XVIII, 

AsO(OH), AsO(OH) 


NO, 


HOi^ ^>As=As<^ NoH 
' NH. 

XXI. 


NH, 


OH OH 

XVII.. 4 reductioj 

AsO AsO(OH) 

reductionl jreduotionl | 


XX. 


XIX. 


OH 


0=As<^ NnH,+C 1CH,COOH—HC1 As <^\nH.CH,COOH 

I N —' ~*/\ N —' reduction 

OH OH 


OH 


XIV. 


Sodium Salt +- H00 CCH,Hn/~\a 8=As/ \NHCH,COOH 
“Spirarayl." '—' \ / yv 

<^>NH,+C 1 CH,COOH—HC 1 <^>NH-CH,C 00 H 


Indigo. 


XVI. 

XV. 


The last product in the 
reduction XXII. is 4: 4'-di- 
hydroxy-3 : 3'-diaminoarseno- 
benzeno. The dihydrochloride 
of this compound constitutes 
tho drug “Salvaraan" (XXII.). 

Salvarsan ig used as a speoiflo 
for syphilis. It is a bright 
yellow powder, kept in oontaot 
with an indifferent gas so as 
to prevent the compound from 
oxidising. 


By means of the diazo reaction arsanilie aoid can be con¬ 
verted into p-hydroxyphenylarsonio (XVII.) aoid. This 
oompound was obtained shortly after the study of the aryl 
arsenicals was begun. It could also be prepared by the 
aotion of phenol on arsenio aoid (at 160° C.). In praotioe 


HO OH 

^C.H.As-.AaC.H,/ (+2H.O) 

H01H.N NHjHCl 

xxn. 
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The hydroeulphitee, whioh ate employed in operations 
connected with the dyeing indnatiy as rednoing agents, 
are also useful in the preparation of araenicals. Mention 
has already been made of sodium hydrosulphite in oon- 
neotion with “ Spirarsyl; ” the same salt has been 
employed in the preparation of Salvarsan. Thus, after 
nitrating p-hydroxyphenyl-arsonio acid, mentioned above, 
the resulting nitro-'derivatives can be reduced with sodium 
hvdroBulphite in presence of caustic soda and magnesium 
ohloride (XXIII.). 


HO<^^As(OH)-*HO<^>As(OH),- 


reduction 


NO. 


xxni. 


HO(^)As=As<^)OH 

NH^ '~NH, 


H0<^~\As=As/~N0H 

NH - , NHCH SO s Na 

XXIV. 

Further, by means of the hydrosulphite formaldehyde- 
sulphoxalate “ Salvarsan ” itself has been reduced with the 
production of an acidio compound, which* when neutralised 
with soda, forms a sodium salt, known as the drug Neo- 
salvarsan (XXIV.). Neosalvarsan dissolves in water to a 
neutral solution, and has decided advantages over solutions 
of Salvarsan, for the latter are not only easily oxidised, 
but aro also acidic, and this acidity has to be neutralised 
before the drug can be administered intravenously. 

From this brief sketch you would havo noticed how in 
tho application of chemical science to the production of 
aniline dyes there has been opened up a scries of new 
and highly potent arsenical compounds possessing remark¬ 
able therapeutic value. They are applied by a method of 
treatment termed chemotherapy, the principle of which is 
to employ chemical substances in infectious diseases 
which hinder the development of the parasites giving 
rise to such diseases without being harmful to the patient 
—at least, in doses required to destroy tho parasites. 
The organic chemical compounds thus obtained are 
called parasitotropic chemicals. Further investigations, 
whioh are at prcsont being undertaken in connection with 
these arsenical*, have for their object not only tho dis¬ 
covery of synthetical methods for the preparation of new 
drugs, which may prove more potent than those which 
have already been found to be therapeutically useful, 
but also the improvements of the methods which aie 
employed in the production of the latter. 


THE RESULTS OF THE STUDY OF COLLOIDS. 

T. Svedberg. Delivered before the German Chemical 

Society, Nov. 29, 1913. Ber., 1914, 47 , 12—38. 

[Abstract.] 

The term colloid was used by Graham to denote a class of 
substances possessing a very small power of diffusion ; and 
in oases whore a substance was found capable of existing 
both as a colloid and as a crystalloid, the two forms were 
regarded by him and his successors as allotropic modifica¬ 
tions. This view was, however, gradually displaced and 
more recently it has been recognised that the distinctive 
properties of colloids are due, not to their intramolooular, 
Dut to thoir extramoleoular or physical structure. The 
truth of the latter view was conclusively established in 
1903, when examination of colloidal solutions with the 
ultramioroscope of Sicdentopf and Zsigmondy (compare 
Michaelis, this J., 1906, 715) showed that they are hetero¬ 
geneous. Colloidal solutions may hence be defined as 
systems composed of minute partioles suspended in a 
gaseous, liauid, or solid medium. In accordance with a 
propose of Wo. Ostwald in 1907, the total mass of the 
suspended partioles is frequently designated the disperse 
phase, whilst the other component (the continuous phase), 
xs termed the dispersion medium. Following Graham, 
colloidal solutions are also termed sols, e.g. t hydrosols with 
water as dispersion medium, aloohsols with alcohol, and 
so on. In the ultramioroscope an intense beam of light is 


direoted through the solution and the illuminated field is 
viewed through a microscope in such a way that only 
that portion of the light whioh is refracted by the suspended 
articles, and which is linearly polarised, is observed. 
The suspended partioles appear as bright points of light, 
and by counting tho number in a known volume of the 
liquid and dividing by the total mass of the disperse 
phase in the same volume, the mass of a single particle can 
be calculated, and from this, assuming the prrtioles to bo 
spherioal or cubical, the size of the particle. The smallest 
particles hitherto definitely detected in this way are 
metallic particles of the order of 5-millionths of a milli¬ 
metre (5 nn). Another method used in investigating the 
structure of colloidal solutions, is that of ultra-filtration, 
devised by Bechhold (this J., 1906, 1177 ; 1907, 993), 
the solution being filtered under pressure through paper 
impregnated with collodion or gelatin solutions of different 
concentrations. By suitablo choioo of filters, colloids 
having particlos of different sizes can be separated one 
from another. 

Substanoes in colloidul solution can be precipitated 
in various ways, the process being termed coagulation, 
and the separated substanoe, the coagulum ; or, following 
Graham, a gel. Until about 2 years ago, gels were mostly 
regarded as having a fine network structure (Biitschli, 
1892—1898) or consisting of very small or invisible “ foam 
cells ” with liquid or solid “ foam walls ” (Quincko, 1901). 
More recontly tho work of Zsigmondy and his pupils (this 
J., 1911, 1056; 1912, 82, 1084) has shown that gels havo 
a minute granular rather than a foam-like structure, and 
Od&i (this J., 1912, 260) has shown that in the case of 
reversible gels, the particles in the original colloidal 
solution and in the solution regenerated from tho gel 
are of the same order of size, whence it may bo inferred 
that the particles retain their individual character during 
coagulation. It has been shown by Zsigmondy (this J., 
1911, 1056; sec also Anderson, this J., 1914, 829) that 
the phenomena observed in the dehydration and rehydra¬ 
tion of gels can be satisfactorily explained bv the extreme 
fineness of their structure, and he has calculated that the 
size of the hollow spaces in silicic acid gel is of the order 
of 5/*p. 

Any process leading to tho formation of minute particles 
may servo as a method of preparing colloids, tho ohief 
requirement being that the particles must be practically 
insoluble in tho surrounding medium. For example, in 
tho case of BaSO*, AgCl, AgBr, Agl, the ease of formation 
of aqueous colloidal solutions increases in the order given, 
the respective solubilities being 2-10“*, M0 - *, MO -8 , 
and M0 -7 %. Stable colloidal solutions of sodium 
chloride in benzene, in which its solubility is very small, 
can be obtained (Paal, this J., 1906,1066). In many cases 
stable colloidal solutions can only-be obtained if traces of 
electrolytes aro present; and frequently, also, coagulated 
colloids can bo again brought into oolloidal solution, or 
peptised, by addition of traces of electrolytes. Most 
methods for the formation of colloidal solutions depend 
upon the condensation of molecules to larger aggregates 
(oolloidal particles), as, for example, in the formation of 
oolloidal metals by reduction, of metallic hydroxides by 
hydrolysis, eto. In other methods, compact material 
is disintegrated either electrically or mechanically. Vod 
Weimarn has prepared oolloidal solutions by finely 
pulverising an insoluble Bubstanco with an inert soluble 
substance, such as urea, and dissolving the mixture in 
water. Electrical disintegration methods aro widely used 
(Bredig, this J., 1899, 50, 281; Svedberg, this J., 1906, 
543). In some cases colloidal solutions are formed merely 
by irradiation of compact metal immersed in a liquid (e.g., 
silver in water or aloohol) with ultra-violet light. Accord¬ 
ing to unpublished experiments of Nordenson, this is not 
duo to direct disintegration of the metal by the action of 
the light, but is a purely photochemical process, the metal 
dissolving in the liquid as a crystalloid and being subse¬ 
quently reduced with formation of colloidal particles, 
Traube-Mengarini’s statement (this J., 1910, 700; 191 l r 
219) that compact metals may dissolve direotly to oolloidal 
solutions in distilled water is incorrect: the phenomena 
observed are due to chemical reactions and do not occur— 
at any rate in the case of silver, gold, and platinum— 
if the water be sufficiently pure and light be excluded. 




Voi. XXXIII., No. t4. ] 6VEDBURG—THE RESULTS Of THE STUDY 0? COLLOIDS. 


MM 


The most important method of purifying oolloidai 
solutions is by dialysis, the technique of which has been 
greatly improved by Zsigmondy (this J., 1910, 1248). 
Another method consists in the coagulation and re-solution 
of the colloid, but is only applicable in special oases. 

Zsigmondy (Z. physik. Chem., 1906,58,85) first prepared 
oolloidai solutions with particles of approximately uniform 
size.by adding a previously prepared oolloidai gold solution 
to a mixture of a gold solution and a reducing agent: tho 
reduced gold was deposited entirely on the ready-formed 
colloidal particles and by varying the conditions, sols with 
particles of different but approximately uniform Bize were 
obtained. Other mothods of preparing such solutions are 
by fraotionaloent rifuging (Perrin, Kolloidchem. Beihefte, 
1910, 1, 242), ultra-filtration (Beohhold, he. eit.), and 
fractional coagulation (Oden, loc. eit.). 

It was considered formerly that a clear distinction could 
be drawn between oolloidai and true solutions by reason of 
the former possessing vory small osmotio pressures. 
Einstein has pointed out, however, that tho concentration 
of oolloidai solutions varies not according to the weight of 
the disperse phase but aooording to the number of particles 
thorein, a A/1 colloidal solution being ono in wnioh the 
number of suspended partioles per litre is the same as the 
number of molecules in a IV/I true solution or in 2 grms. of 
hydrogen, vis., fi-lO.lO® 5 ; and a considerable amount of 
experimental evidonoe has been accumulated from diffusion 
experiments and study of tho Brownian motion, showing 
that if the osmotio equivalence of molecules and suspended 
partioles be aooeptod, van’t Hoff’s formula for expressing tho 
osmotio pressure may bo applied to dilute colloidal solutions. 

The suspended particles of a oolloidai solution frequently 
cairy an oleotric oharge and such solutions hence possess 
greater electrical conductivity than the dispersion medium 
(intermicellar liquid). Under the influence of a difference 
of potential tho charged partioles travel in a similar 
manner to ions. The velocity of migration of tho partioles 
is of the same order as that of ions, and in many cases 
is strongly affected by addition of elootrolytes. By the 
aid of Stokes’ resistance-formula, Zsigmondy has calcu¬ 
lated that in the oaseofa silver sol having particles of 50/ip 
diam. and a mobility of 2/>, the charge on each particle 
is 297.10 -10 elootrostatio units, whioh is about the same as 
that whioh would be carried by an ion having a valency 
of 82. With increasing concentration, above a oertain limit 
the eleotrical oonduotivity of colloidal solutions also in¬ 
creases and more rapidly, colloidal solutions differing 
in this respeot from true solutions. 

As the sum of tho limiting surfaces between the sus¬ 
pended particles and the dispersion medium in colloidal 
solutions is very large, adsorption phenomena play a 
great part, and it has boon shown independently by 
Ostwald (von Bemmelen-Festsohrift, 1910, 267) and by 
Lottermoser and Maffia (Ber., 1910, 48, 3613) that an 
adsorption-equilibrium exists in oolloidai solutions. 
Hardy (J. of Physiol., 1899, 84, 288) found that in many 
oolloidai solutions spontaneous coagulation ocourred when 
the eleotrio charge carried by the suspended partioles 
was neutralised in any way; and most oolloidai solutions 
are considerably less stablo at the isoeleothc point. The 
most important mothod of offeoting coagulation is by 
addition of an eleotrolyte. When the electrolyte is 
added gradually, ooagulation takes place suddenly at a 
certain concentration—tho so-called saturation value 
(“ Schmilenwert ”)—whioh varies with different colloids 
and with different eleotrolytes. According to Freundlich 
(this J., 1907, 646) coagulation is duo to neutralisation 
of the charge carried by the suspended particles by 
adsorbed ions. As showing the offset of adsorbed ions 
it may be mentioned that Lottermoser (J. prakt. Chem., 
1905, 78, 39; 1906, 78, 374) obtained a negative silver 
iodide colloid by using 40 o.c. of N /20 AgNO, and 50 c.c. 
of N /20 KI and a positive colloid from 60 o.c. of N1 20 
AgNO, and 40 c.c. of N /20 KI, the charges being due 
to iodine ions and silver ions respectively. In a study of 
the reversible coagulation of oolloidai sulphur solutions 
Oden (loc. eit.) found that the coagulating power of an 
eleotrolyte increases with its degree of dissociation ; and 
that the “ saturation value ” becomes better defined with 
increasing uniformity of the size of the colloidal partioles 
and also increases with rise of temperature. In the case of 


irreversible colloids the “saturation value" is not SO 
well-defined, and ooagulation frequently takes place at some 
distance from the uoeleotrio point. A oolloid can be 
ooagulated by addition of another colloid of opposite 
eleotrio charge, but oomplete precipitation oocurs only 
whon the two colloids are present in a definite proportion. 
Irreversible colloids can be converted into reversible ones 
by addition of a small quantity of a reversible colloid of 
liko electric charge. Metal sols oan be made reversible, for 
example, by addition of gelatin, albumin, or the like. ' 
Intimately connected with the extensive surfaoe of 
oolloids is their oatalytio activity, one of the chief factors in 
whioh is probably adsorption by the oolloidai partioles. 
Brodig (this J., 1900, 1155; 1901, 378) pointed out the 
great similarity between the oatalytio aotion of colloidal 
platinum and that of enzymes, the catalytio decomposition 
of hydrogen peroxide by colloidal platinum, for instanoe, 
boing inhibited by oertain substances (bydrooyanio acid, 
hydrogen sulphide, phosphorus), whioh also act as poisons 
to organie enzymes. The colloidal solutions of the 
platinum metals prepared by Paal (this J., 1902, 994; 
1904,208) by addition of organio protective oolloids possess 
great oatalytio activity, and with tho aid of colloidal 
palladium and, more especially, of palladium-hydrogen, 
a large number of important reductions has been effeated 
by Paal, by Willetattor (this J., 1908, 842, 829) and by 
Wallaoh (Nachr. Kgl. Ges. Wiss. Gottingen, 1910, Math.- 
phys. KI.). Reduction is effeotod merely by exposing a 
mixture of colloidal palladium solution and a neutral 
aqueous or alooholio solution of the substanee to be 
reduoed to the action of hydrogen gas, and the method 
has already aoquirod considerable importance for the 
synthesis of hydrogenised organic compounds and the 
detection of double linkages. 

The study of oolloidai systems having a gaseous dis- 

E union medium has been pursued most successfully in 
ngland. As a result of the work of Townsend (1897), 
J. J. Thonuon (1893—1899) and, especially, of C. T. R. 
Wilson (1897—1912), it has been demonstrated that (he 
formation of fog is due chiefly to condensation of water 
vapour on gaseous ions, and the experimental formation of 
mist or fog in this way has proved one of the most valuable 
methods of investigating ionisation in gases. 

Of oolloids with solid disporsion medium, ruby glass has 
been thoroughly investigated by Zsigmondy and Siedentopf 
(Ann. der Physik, 1903, [4], 10, 2). It is noteworthy 
that many of the most beautiful colour phenomena known 
are oaused by the presence of oolloids. The magnificent 
play of colours frequently observed at sunset is due to 
oolloidai particles of dust and moisture in the atmosphere ; 
and the colour of ruby glass and of many preoious stones 
is duo to colloidal metal partioles. The oolour of blue 
rook salt, for example, is due to colloidal sodium; sapphire 
and amethyst are solid oolloidai solutmns, and opal is 
a solid silioic acid gel. It is also extremely probable 
that the finer structure of many metals is due to solid 
oolloidai solutions. 

Practical applications of the results of the investigation 
of colloids are numerous. In the oase of biology and 
medicine, for example, the work of M. H. Fischer on 
nephritis (Die Nephntia, Dresden, 1912) may be cited, whioh 
led to a simple method of treating this disease. The value 
of colloid-chemical considerations in geology and miner¬ 
alogy has been shown by Doelter (Kolloid-Zeits., 1909— 
1912) and by Cornu (Kolloid-Zeits., 1905). The study of 
colloids is of great importance for agriculture, for some of 
the most important properties of sous, t.g., their power of 
retaining moisture and fertilising salts, are due to the 
presence of colloids. LUppo-Cramer’s oolloid-ohemioal 
studies of the photographic process ( KoUoidehemie uni 
PhotograpMe, Dresden, 1908) have shown that it is probable 
that the latent image oonsiata of ultramioroscopio silver 
particles, which servo as nuclei in the subsequent develop¬ 
ment. Results obtained in investigations of the mutual 
precipitation of colloids have thrown a considerable amount 
of light on the problem of sewage purification. The study 
of oolloids will undoubtedly become of increasing im¬ 
portance in such branohes of industry as dyeing, brewing, 
soap-making, ceramics, and rubber, in whioh the products 
dealt with are mainly oolloids (see Arndt, Die Bedeutumg 
ier Kolloiie fSr die Technit, Dresden, 1911).—A. & 
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Journal and Patent literature. 

Patent Specifications may be obtained by post by remitting as follows 
English.—Sd. each, to tho Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chancery Lane, 
London, W.O. 

United Stales.— 1«. each, to the Secretary of the Society. 

French .—1 fr. 05 c. each, as follows: Patents dated 1002 to 1907 Inclusive, Belin et Cie., 56, Rue deB Francs Bourgeois, 
Paris (3e.); Patents from 1908 to date, L’Imprimerie Nationale, 87, Rue Vlellle du Temple, Paris. 


I.—GENERAL PLANT; MACHINERY. 

Power 'production from gas engines. Utilisation of waste 
fuels. Coster. See 11a. 

Patents. 

Pressure filters. J. A. Muirhead, Tadcaster, Yorks. 

Eng. Pat. 24,768,0^t. 31,1913. 

The joint between the elements of a cylindrical pressure 
filter for beer and tho like is made by a rubber ring of 
oiroular cross-section which fits into a corresponding 
recess formed on one side of the plates near tho periphery. 
A circular rib formed on the opposite side of the adjacont 
plate presses against the rubber ring.—W. H. C. 

Separators or dryers ; Centrifugal -. K. and A. Ward, 

Stockholm, Sweden. Eng. Pat. 10,783, May 1, 1914. 
Undor lnfc. Conv., May 8, 1913. 

The mixture of solids and liquid enters the separator 
through the pipo, 66, and passes through tho channel, 1, 
to the separation chamber, 2. The inner wall of this 


funnel which loads it to the middle of a second disc 
on tho same vertioal shaft as the first. It meets an 
ascending curront of hot gases passing up through a 
casing containing a system of discs and funnels.—0. E. M. 

Drying apparatus. E. B. Stone, Assignor to The American 
Hardwaro Corporation, Now Britain, Conn. U.S. Pat. 
1,117,720, Nov. 17, 1914 ; date of appl., Dec. 30, 1913. 
The articles to be dried are conveyed by a worm along 
a horizontal perforated tube while being Bprinkled with 
drying material contained in a surrounding rotating casing 
furnished with internal wings.—O. E. M. 


Oils and other liquids ; System for cleaning and purifying 

-. R. S. Johnson, Cleveland, Ohio, Assignor to 

S. F. Bowsor & Co., Fort Wayne, lnd. U.S. Pat. 
1,116,827, Nov. 3, 1914. Date of appl., July 23, 1913. 
A number of settling tanks are connected in series and the 
dirty oil is passed through them by means of a pump. 
Pipe connections and valvoB are provided so that any of tho 
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dumber is rotated on tho shaft, 14, and the outer wall 
is formed by a series of endloss bands, 3, whioh pass over 
tho rollers 6, 7, 17, 69, tho angle at whioh the band is sot 
being adjustable. The whole is enolosod in tho outer 
drum, 20, whioh is also rotated on the shaft, 14. The 
greater part of the liquid passes through the ports, 9, 
and away by the pipes, 12, 82. The solids arc carried 
forward by the bands, 3, more liquid boing separated, 
whioh is finally discharged through 43. The solids are 
oarried forward over the roller, 17, and are discharged 
through 84.—W. H. C. 

Slone, grit, tani, etc.; l>rying and heating of -. T., A., 

T., and F. Coleman, Derby. Eng. Pat. 3103, Feb. 6, 

1911. 

The material is fed to the middle, and is thrown off the 
periphery, of a dished rotating disc surrounded by a 


tanks may be out out of tho series and tho oil may be 
transferred by the pump from one tank to any other. 

—A. T. L. 

Evaporating apparatus. T. F. Sanborn, New York. 

U.S. Pat. 1,116,927, Nov. 10, 1914; date of appl., 
April 19, 1913. 

Evaporating cells are made polygonal in plan so that 
they may be grouped together to' give a single cell of 
larger oapaoity.—O. E. M. 

Stitt. A. G. Dunoan, Joliet, I1L U.S. Pat. 1,116,578, 
Nov. 10, 1914; date of appl., June 16, 1918. 

The still is divided into sections by horizontal plates 
upon whioh the liquid is retained by damming walls. 
Sealing walls attached to the under side of the partition 
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above, and dipping into the liquid, constrain a current 
o£ gas forcod into the section to pass through the liquid. 

—0. E. M. 

Gas-fired furnaces ; Apparatus for increasing the tempera¬ 
ture of combustion in -. H. L. Dohortv. Now York. 

U.b. Pat. 1,117,172, Nov. 17, 1014; date of appl., 
April 4, 1012. vt 

A uas-heatinu recuperator above an air-heating recuper¬ 
ator is placed on each side of a furnace or generator. 

—0. E. M. 

Suspended matter; Means for removing jtarlicles of - 

front bodies of fluid. W. W. tSlrong, Pittsburgh, and 
A. F. Nosbit, Wilkinsburg, Assignors to R. B. Mellon, 
Pittsburgh, Pa. U.S. Pat. 1,117,531, Nov. 17, 1014; 
date of appl., Feb. 11, 1913. 

The fluid is passed up an earthed central tube and out 
through lateral extensions in which high-potential elec¬ 
trodes are fixed.—0. E. M. 

1 trying of Liquids and mjtours. Norsk Hydro-Eluktrisk 
Kvaelstofaktieselskab, Christiania. Eng*. Pat. 27,239, 
Nov. 20, 1013. Under Int. Conv., Nov. 30, 1012. 

.See Fr. Pat. 405,504 of 1013 ; this -J., 1014, 643.—T. F. B. 

Separator; Centrifugal -. E. Kopke, Honolulu, 

Hawaii. U.S. Pat. 1,117,105, Nov, 17, 1014. Date of 
appl., dan. 17, 1014. 

See Fr. Pat. 467,081 of 1014 ; this J., 1014, 1023.— T.F.B. 


IIA.—FUEL; GAS; MINERAL OILS AND 
WAXES. 

Gas coke for steam-raising. E. W. L. Nieol. J. Cats 
Lighting, 1014, 128, 424—425. 

The results of analyses and determinations of calorific 
value arc quoted, showing the comparative fuel values of 
various kinds of coal and coke obtained in London. The 
figures for coals varied from 95,760 B.Th.lJ. per ponny 
cost for a Welsh coal, containing 87*3% fixed carbon, 3% 
ash, 4% hydrogen, and costing 20s. 6d. per ton, to 11 i ,0<>0 
B.Th.U. per penny for anthracite, containing 92% fixed 
carbon, 3% esh, 3% hydrogen, at 25s. per ton, and 129,800 
B.Th.U. per penny for washed bituminous nuts, with 
45-6% carbon, 10% ash, 5-45% hydrogen, and about 10% 
moisture, at 17s. 6d. jier ton. For gas ooko, from good 
quality coal, broken and graded, the figures ranged From 
121,800 to 146,700 B.Th.U. per penny cost, according to 
price (16s. 8d. to 20s. per ton); in each case the coke 
contained 88% fixed carbon, 8% ash, and 0*5% hydro¬ 
gen; “average’' gas coke gave values from 111,600 to • 
134,400 B.Th.U. per penny according to price (same . 
limits); this contained 86% fixed carbon and 0-5% j 
hydrogen. The London (Joke Committee recommend for ‘ 
use with coke in boilora fitted for coal firing, a forced- j 
draught apparatus working on the steam-jet injector j 
principle. That coke can replace coal with advantage j 
for steam-raising is shown by the case of an electric j 
lighting station, which had previously obtained an average 
evaporation of 5-9 lb. of water per pound of fine coal 
slack; using broken coko under similar conditions, an I 
average of over 8 lb. of water per pound of fuel has been ! 
obtained.—T. F. B. 

Power production from gas engines. The utilisation of | 
i vaste fuels. A. V. Coster. Times Eng. Suppl., Nov. 27, 
1914,157. I 

The author pointed out the advantages of the gas engine, I 
owing to its ability to utilize waste fuels and gas, for 
the production of power, and urged the need for manu- | 
facturers in this country to follow Germany in making ! 
the utmost use of suoh rcsouroes. Calculations based 
on an output of 10,000,000 tons of pig iron annually, show | 


j that power resources which would yield fully 1,000,000 elec- 
I trioal h.p. for power and lighting purposes are being 
wasted, and that of the 30,000,000 tons of coal used annu¬ 
ally in the British iron and steel industries a largo propor- 
j tion is wasted. On the other hand, in the iron distriot* of 
Westphalia am’ Rhineland praotioally no power gas is 
wasted, and cheap electrical power is available for all menu- 
facturing purposes. At the Krupp works there are 26 £as 
engines running on blast furnace gas and developing 
j 36,000 electrical horse-power por hour. Under working 
I conditions the following consumptions have been obtained 
with gas engines and producers por b.h.p. per hour :— 
Coke-breeze and charcoal, J lb. ; peat briquettes, 1-25 lb. ; 

1 lignite, 1-75 lb.; cotton seed, 2*5 lb.; peat, 3*3 lb.; and 
j bark refuse containing up to 50% H 3 0. 4 lb. But 
j the thermal advantages of the gas engine aro not 
confined to the utilization of waste products. With 
ordinary grades of coal and coke, if the oalorific value of 
the fiH as supplied to the boiler or producer is taken as 
J00, then 25*8% of the heat is converted into useful 
work in the grs-engino, against 13% in the steam-engine, 
so that with engines working at from three-quarters to 
full load the thermal efficiency of the former is about 
twice that of the latter. The reduced weight of fuel 
that must be handled per h.p. and the roduoea attention 
required at the gas producer are also in favour of gns. 
Standby losses, again, aro at least 75% less than in a 
steam installation, the admission of nir through a 1-in. hole 
Ining sufficient to maintain combustion over a long 
week-end in a <300 h.p. gas producer; and the oost in 
wages involved in starting up a power plant is dso greatly 
reduced, as gas sufficient to start the engine can be 
obtained in about a quarter of an hour. 

When blast-furnace or coke-oven gas is uvailablo the 
advantages of the gas-engine become enormous. At the 
Cockorili works, near Liege, all the power is developed 
from blast-furnace gas, and allowing annual depreciation 
equal to 13% of the cost of the installation, with 4380 
working hours a year, corresponding to a load factor of 
50%, the total cost por k\v. is 0*183d. In a blast furnaoe 
having a capacity of 20 Ions a day and consuming 10 tons 
of coke an hour the waste gas produced is sufficient to 
generate 10,000 b.h.p. by gus-engines. Of this 2500 h.p. 
an- required for air supply, transport, lighting, etc., and 
the remaining 7500 h.p. are available for driving rolling 
mills or generating electricity, which may be sold. A 
coke-oven with a capacity of 200 tons per 24 hours and 
consuming 10 tons of coke an hour generates enough gas 
to develop 1800 to 2000 b.h.p. in gas-engines; and, further, 
l»V using the waste coke (coke smalls) in a gas-engine 
900 b.h.p. are obtained in addition, so that close upon 3000 
h.p. are available continuously. 

. I nthrarite ; Preservation of - under toaffr. R. D’Estape, 

J/Ind. Chim., Min. e Met., 1914, 1, 446—447. 

A niMM'EAU magazine of reinforced concrete provided witli 
pipew for drawing off water and a door for removing the 
coal was filled to about two thirds of its capacity (3200 
tons) with ungraded coal, the romaining portion being 
divided into three j»arts filled respectively with ungraded 
coal containing 40% slack, small pioces, and large Tumps. 
After 20 days under water the coal had only absorbed 
0*7% moisture, while the amount of water adhering to 
the surface was 15 to 20% in the ease of the slack, 2 to 
3% on the small pieces, and 1*5% on the largo lump*. 
After several months’ storage the water was drained off 
for 7\ days, and the coal at the bottom of the magazine 
then contained 8*8% water and 5% when it reached the 
sheds. After 10J days’ drainage tho respective quantities 
before and after reaching tho sheds were 0*2 and 5*2%. 
The conclusion is drawn that coal that has been stored 
under water is ready for use within 3 to 4 days after the 
water has lieon drained off.—C. A. M. 

Catalysis in the. gas industry. R. Lessing. .T. Gas Lighting, 
1914, 127, 570—573. 

Coal dust or the mineral matter in coal appears to act 
as a catalyst in effecting oxidation of coal at ordinary 
temperatures, and this action becomes much more marked 
at tne high temperatures of gas retorts. The types of 

0 
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reactions and decompositions which occur in these retorts 
are known to be liable to catalytic influonoe. Catalytio 
material is amply furnished by the mineral matter of the 
coal, the composition of which has been little investigated 
except in the oxidized state in which it appears in the 
ash. The retort material probably has a catalytic action, 
depending on its chemical composition and whether its 
surface is smooth or porous or more or less covered with 
retort carbon. The lime which, according to Cooper’s 
process, is addod to coal before carbonization doubtless 
acts catalytically in accelerating the primary formation 
of permanent gas and of tar vapours which do not readily 
decompose, as woll as in increasing the yield of ammonia. 
In water-gas plant lime and other catalysts may promote 
the hydrogenation of the oxides of carbon into methane. 
Catalysis also plays an important part in gas purification, 
especially in the process perfected by Carpenter in colla¬ 
boration with Evans and Franks, by which the carbon 
bisulphide in the gas is converted into hydrogen sulphide 
by nickel at about 430° C. Examples are also quoted to 
snow that catalysis comes into play in the working up 
of many by-products of gas manufacture and in many 
modes of application of gas. 

Fuels; Review of recent work on -. 1). Meneghini. 

Annali Chim. Appl., 1914, 2, 251—275. 

Thb separation of unconsumed coal, etc., from furnace 
ashw and cinders by utilising the different specific gravities 
of the mineral (2-5—*1) and carbonaceous constituents 
1-3—J *5) respectively, has been tried successfully (Velton, 
Rev. G6n. d. Sci., 1913, 21 ft), 38 tons of coke containing 
84% of combustible, matter and having a heating value 
of 6500 cals, being recovered from 2000 tons of furnace 
residues. A produet of lower calorific value, but which can 
be utilised in gas producers, can also be recovered. 

Schilling (Z. Ver. dents. Ing., 1913, 668) has compared 
the results obtained with the older and more modern 
t^pes of gas retorts :— 


6 om. in bore by 200 cm. long. The limits of inflammability 
were:— 

Methane, %. 

- » - 

lower limit. Higher limit. 

Central Ignition in Urge 

globe . 6-fl 14-8 

Vertical tube, closed at 
both ends: - 

Ignition nt bottom Mot lea* than 5 40 Mot more than 14-8 
Ignition at top (10 43.4 

Horizontal tube, dosed 
at both ondx 

[ 5-4 (flame travels \ 
only along top of 

Ignition at one end .. tube) . 14,3 

M (methane nil 
I bnrnt) ) 

The appearances of the flames are indicated by diagrams. 
Undor condition (A) flares of flame were produced which 
travelled increasing distances upwards as the methane- 
content was gradually raised from 6%, until at 5-4% the 
whole length of the tube (2(H) cm.) was traversed; 
similarly, 5*35, 5-3 and 5-25% CH, corresponded to 
distances of 50, 40 and 30 cm, respectively. From the 
results obtained witli horizontal tubes of 6 and 10 om. 
bore it is concluded that in a large space filled with a 
mixture containing 5-4% CH,, ignition at tho bottom would 
result in a narrow column of flamo travelling upwards 
and spreading along the upper boundary only of the 
space. Similarly, slow ascending currents of air con¬ 
taining 3 nr 4% of coal-gas convoyod small caps of flamo 
along a tabe; snoh mixtures are potentially dangerous 
as being capable of firing richer mixtures.' The lower 
limit of inflammability fell Inflow 5-0% in well agitated 
mixtures of mothane and air contained in a 4-litre globe. 
The oritoria of inflammability for downward propagation 
ami propagation throughout a globe are emphasised as 
preferable to tho criterion depending upon upward 
propagation as recommended by Coward and Brinslev 
(this 1914, 851).—J. R. 




Per furnace for 24 hours. 

Per 100 tons (metric) of coal per 24 hours. 


Date. 

Coal 

carbonised, j 

Gan 

! produced, j 

1 

Coke for 
heating. 

tlUH 

produced. 

No. of j 
furnaces. ^ 

No. of 
workmen. 

Coke for 
heating. 



metric tons. 

cb. metres. 

metric ton* 

1 eh. metres. 



metric tons. 

Inclined retort* .... 
Dessau vertical 
retorts 

\m 

JO -8 

3240 

1-6 

30,000 

10 

15 

14 

Old tyj>e .... 
Now type 

« ! 

l lMM 

12-0 

4000 

1-7 

33,000 

8 

!) 

14 

ion 

23» 

8000 

3-2 

35,000 

4-4 

4 

14 


Ab-der-Haidon (Soc. Tcchn. du Gaz, June, 19)3) found 
that by extracting soft pitch with petroleum ether, 42% 
of high-boiling oils could be removed, and by repeated 
extractions with petroleum other, toluene, and carbon 
bisulphide, a residue consisting of a brown powder (H 
94-32, 0 4 06%), m. pt. 193 s C.. was obtained. This 
substance plays an important part in the formation of tar, 
serving to emulsify tho “ free carbon.” It decomposes 
at 400° C., leaving a hard, dense, carbonaceous residue. 

To overoome the difficulties attending tho use of Ameri¬ 
can coals in gas producers owing to the fusibility of their ash. 
it has been proposed to produce an endothermic reaction 
(e.j). decomposition of carbon dioxide) in the zone of 
maximum temperature, and this has been effected by 
mixing oombustion gases with the air supplied to the 
producer; in practioo a mixture of air and combustion 
gases containing 9% CO, is used (Rev. Gfln. Sci., 1913, 
334).—A. S. 

Inflammability of mixture# of methane, and air; The 

limits of-. M. J. Burgess and R. V. Wheeler. 

Cham. Boo. Trans., 1914,106, 2591—2596. 

Mixtubm of purified methane and air wore ignited by 
sparking in a largo glass globe, and in sealed glass cylinders 


Flame » ,- The propagation of - in " limit ” mixtures of 

methane, oxygen and nitrogen. M. J. Burgess and R. V. 
Wheeler. Ghent. 80 c. Trans., 1914, 106, 2696—2005. 
(See also preceding abstract.) 

“ Lowjtn ” and “ higher-limit ” mixtures are defined as 
“ such that a given volume must, under the conditions 
of its combustion, evolve just sufficient heat to raise an 
equal volume to its ignition-temperature.” The speed 
' of travel of the flame is stated to be constant for horizontal 
propagation in all limit mixtures of methane, oxygen 
and nitrogen. Ignitions of such mixtures were carried 
out in a 24 -litre glass globe, and in each case the flame 
gases (withdrawn through a capillary tube) and the final 
gases were analysed. As the oxygon-oontent was reduoed 
the two limits approached: with air, tho limits were 
5-60 and 14-82% CH t , respectively ; with 17-00% O, 
(and 83-00% N,) the limits were 5-80 and 10-55% CH.; 
With 13-45% 0, (and 86-55% N,) tho limits wore 6-50 
1 and 6-70% OH,; and in an atmosphere containing only 
i 13-25% O, all proportions of methane were inoapobte of 
propagating flame. The essential reaction concerned in 
the propagation is CH.+O.wOO+H.+HjO. With 
I increasing proportions of oxygen more and more of 
1 the methane u completely burnt to carbon dioxide. 
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Preferential burning of hydrogen over oarbon monoxide 
ocourrcd in all mixtures containing a ratio 0 ,: CH 4 greater 
than 1*5. With ratios not less than 2-0 the ignition- 
temperaturo is calculated as 650° 0., whereas with con¬ 
tinued inoroase in the methane-oonoentration up to the 
higher limit, 0,: CH 4 =1*20, the ignition-temperature rose 
gradually to 715° C.—J. R. 

Oil recovery in California ; Methods of ——. R. Arnold 
and V R. Garfias. IT.S. Bureau of Mines, Techn. 
Paper 70, 1914, pp. 1—57. 

Thk Californian oil-wells vary in depth from 200 to 
4000 ft., and very few of the wells yield oil by natural flow. 
In a few cases the oil is raised by blowing compressed 
air into the lower part of the tubing 
which reaches to the bottom of the 
well, and this method is suitable for 
oil and water mixtures containing 
much sand (not exceeding 20 %) which 
rapidly wears pump valves and 
barrels. The exhaust steam from tho 
air-compressing plant is used for 
heating the oil to a temperature at 
which the wator separates from it. 

The up-keep and operating oosts are 
low. The production of the wolls, 
however, often decreases after a time 
when the oil is raised by air-lift, 
and the lowering of the water-level 
in the strata increases the required 
lift so that the air-pipe must bo sub¬ 
merged further and the working 
beoomrs increasingly uneconomical 
after the air-pipe has been lowered 
to tho bottom of the well. In tho 
groat majority of wells, tho oil is 
raised by plunger pumps. The work¬ 
ing barrel (sec fig.) is 66—84 in. long 
and 1|—3} in. inside diameter, and 
is screwed to the lower end of tubing 
which extends down into the well. 

The plunger is a seamless steel tube, 
ground to fit the barrel. Cup or 
other packing is used when the barrel 
has become worn. The plunger 
carries a tool-steel ball valve at. the 
upper end, and a similar valve for the 
suction is provided at the bottom of 
the barrel and can be removed with 
the plunger for renewal without 
removing the tubing. The plunger is 
operated by steel tension rods, screwed 
together in 20 ft. lengths, or some¬ 
times by wire rope or wooden rods. 

Tho life of the tubing under ordinary 
conditions is usually 4 years. The 
pumping stroke is 20—36 ins. 

(average 23 ins.) and the Rpeed 15—30 
strokes per min. (average 20). The 
average capacity of a 2 | in. pump 
is theoretically 400 barrels per day, but lower 
results are obtained in practice owing to leakage. Of 
5759 wells using plunger pumps, 2631 use Bteam engines, 
869 use electric power (generated from mountain streams), 
and 2259 use gas engines. The fuels used for steam raising 
are oil, natural gas, and wood. Natural gas iB however 
used much more economically in gas engines, the con¬ 
sumption of gas per T.H.P.-hour being 13 ob. ft. in an 
ordinary gas engine, and 130 cb. ft. with steam-power 
plant as nrdinanly used for pumping oil-wells. Diesel 
engines are very seldom used.—A. T. L. 

Flames; The propagation of - in mixtures of methane 

and air. The u uniform ” movement. R. V. Wheeler. 
Chem. 8 oc. Trans.. 1914,105,2606—2613. 

Whin mixtures of methane and air contained in a horizontal 
tube closed at one end are ignited at the open end, the 
flame travels for a short distance at a uniform speed; 
but eventually this “ uniform movement ” is always 
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j succeeded by a “ vibratory movement.” For the slowest 
; flames investigated a tube of at least 5 om. bore was 
! necessary in order to avoid retardation duo to cooling 
! by tho walls. The duration of the uniform movement 
j depended upon the composition of the mixture and 
increased with the diameter and length of tho tube up 
to a definite maximum ; in a tube of 5 om. bore the extent 
of the movement was 150 cm. in a 6 -metro tube and only 
50 om. in a 2-metre tube. The speed was 35*5 cm. per 
l second at both the lower and the higher limit of 
inflammability (see preceding abstracts); from eaoh of 
J those limits it rose, in mixtures with intermediate methane- 
i oontent, first slowly then rapidly to a maximum value 
i of about 112 cm. per second; this value remainod 
practically constant for mixtures with 9*45 to 10-55% OH*. 

! The. velocity was moasured by means of a chronograph 
1 actuated electrically by tho successive fusion of thin 
copper screen-wires' placed in the path of the flame at 
distances of 50 om. apart. In a tube of 9 cm. bore the 
speeds were from 5 to 10 om. per seoond greater,—J. R. 

j Natural gas mixtures; Explosion, limits of -. Z. & 

Biluohowski and Z. Lahooinski. Petroleum, 191*» 

I 9, 605—606. 

1 Thk explosion limits were determined by sparking mixtures 
< of gas and air in a Hempcl pipette. Mixtures containing 
j 7-55 to 9-1% of combustible gas were explosive; the 
, corresponding limits for methane were 3-7—9*0, and for 
petrol vapour (from a light spirit of sp. gr. 0-622), 2-9—8*1 %. 


Petroleum; Researches on the. products of destructive dis- 

tillation of crude. Bustenari - and its derivatives. 

O. Petroni. DIhs., Bucarest, 1914. Petroleum, 1914, 
9, 1377—1378. . 

Thk oils subjected to destructive distillation wore 
crude (Roumanian) petroleum (from the “ Vega ” works 
j in Ploesti), and the crude benzine, lamp oil, and solar oil 
■ fractions, together with the extract obtained from the 
i lamp oil fraction by means of liquid sulphur dioxide. 
| Minimum yield of gas and maximum of tar were given 
by the sulphur dioxide extract and tho solar oil fraction; 
| maximum gas and minimum tar by the benzine ; the 
lamp oil fraction and tho crude oil gave intermediate 
yields. In the ease of benzine and lamp oil light liquid 
hydrocarbons were carried off with the gases, reducing the 
amount of tar; moreover, the presence of those fractions 
in the crude oil, together with the coke produced from 
certain heavy oils present, account for the low yield of 
tar from the crude oil. The solar oil tar contained much 
more benzene and toluene than the tar freftn the sulphur 
dioxido extract, which was composod mainly of aromatio 
hydrocarbons with side-ohains, the latter, with the excep¬ 
tion of the methyl group, being split off from the benzeno 
nucleus at 740°—770° C. The yield of hydrocarbons 
boiling between 115° and 205° C. was, from the extraet-tar, 
24-33%. and from tho other tars only 8—10%. The 
differences in the yields of naphthalene and anthracene 
were not very great; naphthalene varied from 8 to 12%, 
anthracene from 1-5 to 2%. Lubricating oil tars and 
residues yielded 3 to 4% of naphthalene and 0-5 to 0*6% 
of anthracene. From the commercial standpoint the 
sulphur dioxide extraot would appear to be the moat 
suitable product for destructive distillation. The 26-2% 
of liquid aromatic hydrocarbons obtainable from ita tar 
have considerable commercial value, and in addition 
naphthalene and anthracene are obtained in large quan¬ 
tities. As compared with coal-tar tho yield of light hydro- 
I carbons is ten times, that of naphthalene twice, and that of 
j anthracene equally as groat, and the purity of these three 
I products is much greater than that of those derived from 
coal-tar.—E. W. L. 

Gasoline.; Testing of -. A. P. Lidoff and G. W. 

Petroff. Neftjanojo Djelo, 1913, No. 13. Petroleum, 
1914, 9 , 614—615. 

Thk speoiflo gravity is not a sufficient indication of the 
suitability of a aample of gasoline for any given purpose, 
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since the chemical composition of samples of the same j 
specific gravity is different for oils of different origin. ! 
The constituents may include, besidos the normal saturated 
hydrocarbons, CnH in + 2 , the isomeridos of those hydro- 
carbons and the naphthonos, C n Hjn (eyolo-pentane, etc.). 
The best method of examination at present, available 
is by fractionation. A rough test of inflammability may ! 
be made by determining tho flash-ywjint of a mixturo con- j 
taining 20—5% gasoline and 80—95% of refined paraffin ! 
oil.—A. T. L. i 


Oil-cooled transformers; formation of deposits in -. 

A. C. Michie. J. Inst. Elect. Engineers, 1913, 51, 
213—218. 

•Samvlks of sludges from transformers contained lead or 
traeoc of manganese derived from the varnish of the j 
windings, but in most east's they had apparently been 
formed by oxidation and polymerisation of the oil itself. I 
One sample contained: G 76-0, H 71 and O lfi-9%. j 
To test the liability of transformer oils to liecomc oxidised, j 
100 e.c. of the sample were placed in a 200 e.c. flask with ! 
a neck 1U in. long, which was surrounded by a tube ! 
through which was passed a current of cold water. The 
flask was immersed in an oil-bath kept at 150° C., whilst, a 
current of purified air was drawn through the oil for 15 j 
hours or longer at the rate of 0 07 cb. ft. per hour. Usually j 
a piece of copper foil (4J sq. in.) was placed in the flask i 
to promote tno oxidation, and the resulting deposits i 
(0 to 2-5%) were separated, washed with petroleum spirit 1 
and weighed. The composition of the deposits closely I 
resembled that of the transformer doposita, and, like them, 1 
they wore nearly insoluble in petroleum spirit but soluble, 
in benzene. Their m.pts. ranged from about 70° to ; 
220 ft C. A heavy deposit was obtained in a relatively short j 
time at. 90° C. when ozonised air was drawn through the j 
flask. The rate of formation of the deposit was accelerated j 
*hy the presence of certain metals, notably copper. Thus 
the following amounts separated in 45 hours from an oil 
treated as described above in tho presence of the following \ 
metals (area, 4J sq. in.):—Air alone, 0-28; Cu, 0*94; j 
Fe, 0-88 ; Sn, 0-7 ; Vh, 0-57 ; Ni, 0 3 : and Zn, 0-28%. 
Tho deposit formed in the presence of copper was free 
from that, metal, but in the case of lead the deposits were 
of a pale yellow colour and contained lead (e.g. 3fi%). 
The amount of sludge separating dejiends upon the degree i 
of purity of the oil. Treatment with sulphuric acid or 
caustic soda, or filtration through fuller’s earth, removed 
unsaturated or readily oxidisable substances from the oils. | 
Thus after such refining the amount of deposit formed by 
an oil was reduced from 1 to 01 %. Numerous commercial ; 
oils gave no deposit in the oxidation tost after 45 hours at j 
ISO'' 0., and ope sample withstood the test for 150 hours, j 
To prevent or minimise tho formation of deposits in trails- j 
formers it is necessary to avoid over heating, undue, access : 
of air to the oil, conditions leading to the formation of ! 
ozone, and contact of the oil with clean surfaces of copper, '■ 
iron or lead. (See also this J., 1913, 1000; 1914, 951.) ! 

—0. A. M. j 

AsphaUums ; Methods for determining the melting ) minis j 

of -. ,). (.}, Miller and P. P. Sharpies. Proc. Amor. 

Soc. Testing Materials, 1914,14 [Reprint.] 6 pages. 

Comparative determinations of the m.pt. of different 
sample* of asphaltum showed that the method of heating a 
half-inch cube of the material in an oil-bath is not satis¬ 
factory owing to the small range of temperature, and 
the fact that certain samples art' heavier than the oil. 
Hubbard's method ( Dust Preventives and Bond Binders. 
p. 351) of heating the culie susjiended from wire (No. 12 
B. and S. gauge) at a height of I in. from the bottom of j 
an air-bath at the rate of 9 P F. (5° C.) per min. gave good , 
results both with pitches and asphaltums. Various modi¬ 
fications of tho “ ring and ball ” method arc used in com¬ 
mercial specifications. In these tho m.pt. is taken when 
a steel ball (| or ] in. in diameter) touches the bottom of 
the apparatus. The discrepancies between the result* 
given bv those modifications wore found to be due to i 
essential differences in detail, such as the dimensions of ' 
the apparatus and the rate of heating ; and standardisation 


of all details is necessary if comparable results are to be 
obtained. It is suggested that tne rate of heating should 
be 5” C. per min. (see also this J,, 1914, 470).—C\ A. M. 

Naphthenic acids; Study of the. -. (Preliminary 

communication.) 1. P^koflf. J. Russ. Phys.-Chom. 
Soc., 1914, 46, 178. Bull. Soc. Chim., 1914, 16, 784—785. 
From the naphthenic acid fraction having a b. pt. corres¬ 
ponding to the hexahvdrotoluic acids, amides were 
produced wnich, after crystallisation from water, had a 
in. pt. of 124°—128° (\; bv fractional crystallisation of 
tho latter an amide melting at 221°—221-5° C. was 
obtainod. The amide of w-hexahydrotoluic acid obtained 
by Markownikoff in 1893 (m. pt. 15fl°—155° C.) was found 
to consist of two stereo-isomerides, one of which fused 
at 221 ’—221-5 1 C., and was identical with that prepared 
from the naphthenic acids. --W. E. F. I\ 

Detection and determination of solid hydrocarbons in 
admixture with fatty acids. Vcrona-Rinati. Sec XII. 

Methods for tin preparation of artificial rubber from different 
raw materials, including petroleum. Pyhala. See XIV. 

Sejuiration of mixtures of saturated and unsaturated hydro¬ 
carbons by means F of permanganate. Namelkine. 
See XXIII. 

Viscosity measurement and a new viscosimeter. Flowers. 
See XXIII. 

Patents. 

Coal or other fuel; Apparatus for prcfxiring and sorting 

comminuted or pondered - . T. M. Coyle, St. Louis, 

U.S.A. Eng. Pat, 25,291, Nov. 5, 1913. Under Int, 
Oonv., Sept. 3, 1913. 

Powered coal from a grinder is taken up by the suction of a 
fan oi blower and delivered with the air current, into a 
cyclone or other dust separator. The air escapes from 
this separator into a chamber, enclosed by cheese-cloth or 
line gauze, arranged beneath the air-inlet bell on the 
suction side of the fan. The dust from the separator 
discharges into a sorter, which comprises a rectangular 
casing divided into two compartments by a vertical 
iart.ition having oj Minings regulated by Hap-valves. A 
an connected with the outlet of the sorter draws a current 
of air from adjustable orifices in the outer wall, transversely 
through one compartment and through the openings in tho 
purtit ion into the second compart merit. The dust, entering 
tho first compartment falls on to deflecting plates which 
are inclined downwards alternately from the opposite 
walls, and the lighter particles are carried by the air 
current into the second comi>artmcnt, where part is 
deposited, the remainder being collected in a cvolone, 
separator. The heavy particles which collect in the first 
compartment of the sorter arc returned to the grinder. 

—A. T. L. 

Furl and other briquettes and of briejuetle. and other binders ; 

Manufacture of -. D. J. Davis, Balham, ,1. T. 

Armstrong and J. Mordan, Hughondcn, and Petroleum 
Solid Fuel (Parent) Co., Ltd., London. Eng. Pat. 
22,738, Oct, 8, 1913. 

A binder suitable for the manufacture of fuel briquettes 
or for road-making purposes is made by mixing the 
natural bitumen, gilsonite, with crude Mexican, or other 
suitable bituminous oil, or with tar. A hardening sub¬ 
stance, e.g., iron chloride, may be added if desired.—W. H. C. 

Fuel blocks. .1. E. G. M. dc Jouffrev, Chasselay, France. 
Eng. Pat. 14,589, June 17, 1914: Under Int. Conv., 
June 18, 1913. 

Finely" ground ooul is mixed with 4—6% of an agglomerant 
capable of vitreous fusion at. about 2(XF C., heated with 
high-pressure steam to about 170°C. and briquetted. 
The agglomerant is oomposed of fine glass maker’s sand 
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5 part*, sodium oarbonate or other salt capable of forming 
a flux with the sand, 10 parts, and extra line Portland 
cement, 18 parts.—W. H. C, 


System for claming and purifying oils and other liquids. 
U.S. Pat. 1,115,827. Sec I. 


Lignum vitae sawdust; Method of utilising -. [Maim- 

facture of firelighters]. J. Konihaw, West Kirbv, 
Cheshire. Eng. Pat. 1292, .Ian. 17, 1914. 

IdGNUM vite sawdust is compressed into moulds and 
heated to 180° F. (71° CJ.) whereby the natural resin 
exudes and convorts the sawdust into a coherent mass 
which ignites and burns easily.—W. H. 


Making ammonium phosphate [for fertilising purposes, 
from gas liquor], U.S. Pat. 1,115,0*4. See JCVI. 


IIb. - DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 


Steam generated by quenching coke ; Method of and means 

for utilising -. H. Koppers, Essen-on-the-Ruhr, 

Germany. Assignor to H. Koppers Co., Chicago 111 
U.S. Pat. 1,118,207, Nov. 3, 1914. Date of appl 
Oct. 28, 1913. 1 * 


The steam is used for heating water which ia altorwards 
brought into intimate contact with tho air supply of a 
gas producer — A. T. L. 


lias-producers. C. M. Garland. Chicago, III. U.S. Pats. 
(A) 115,804 and (B) 1,115,806, Nov. 3, 1914 ; dates of 
appl., Dec. 19, 1913, and May 2, 1914. 

(a) The producer has a rotary intermediate generator 
chamber, and on the upper part of the iixed cover of this 
a fuel-supply chamber of Battened or oval section is 
mounted eccentrically so that, a* the intermediate chamber 
rotates an annular gas (lassagc of triangular section is 
left above the fuel. This passage communicates with a 
gas discharge pipe also mounted eccentrically oil the 
upper plate, (h) A fixed stepiied ash-supporting table 
is surrounded by u rotary shell. The stepped table is 
provided with ojieningo for the introduction of tho blast 
and has sawAceth mounted on the steps which serve to 
agitate the fuel as the shell rotates.—W. H. C. 


Gas-producer. P. G. Schmidt, Olympia, Wash. U.S. 

Pat. 1,118,131, Nov. 3, 1914 ; date of appl., March 20. 

1913. 

In a producer huving an intermediate rotary fuel chamber, 
air is suppliod through a central pipe at the bottom and 
gas Jed on tlirough an outlet pipe which (le/iends from 
the top into the centre of the lied of fuel. A secondary 
supply of air is delivered through a water-sealed blast 
pipe to the periphery of the ohambr.' above the level of 
the lower end of the ga«-exit pipe.—W. II. C. 


Gas front bituminous furl; Process of 'producing --. 

O. U. Berry, Glendale, Ohio. U.S. Pat. 1,110.218, 
Nov. 3, 1914 ; dote of appl., May 8, 1908. 

The fuel is charged into a producer having the gas outlet 
intermediate between the top and bottom, and a sufficient 
proportion of the hot gas is drawn through the up/ier 
part, of the producer to distil off the tarry vapours from 
the raw fuel. The mixture of vapours and gas is returned 
to the combustion /.one either alone or mixed with air, 

—W. H. ('. 

Petroleum emulsions ; Treating -R. E. Laird and 

.1. H. Raney, Taft, Gal. U.S. Pat. 1,116,299, Nov. 3, 
1914. Date of app)., duly 22, 1914. 

The emulsion is “ broken ” by passing it upwards between 
electrodes whieh are brought intermittently to a sufficiently 
high potential difference to oause the oonduoting particles 
to coalesce in chains. When the potential difference 
is removed, these chains break up into “ globnle* of freo 
water.”—A. T. L. 


Light source , Sew standard -. L. A, Jones. Amer. 

Illuminating Engineering Soe. J. Gas Lighting, 1914, 
128, 430 -431. 

An acetylene burner of the type illustrated has bean 
found to make a serviceable secondary photometric 
standard when accurately adj usted, 
though it is not reproduoible to 
the precision necessary for a 
primary standard. The tip. A, 
is of the Bray air-mixing type, 
consuming 0-25 ob. ft. of gas per 
hour, giving a cylindrical flame 
about 3 mra. in diameter and 
50 mm. high. The oylindrioal 
metal hood, B, has a rectangular 
opening at C, from the edges of 
which metal leaves extend inwards 
to within about 2 mm. of the 
flame, forming an aperture, about 
3 mm. high by 10 nun. wide. 
The acetylene used was purified 
by passing through bleaching 
powder and potassium chromate, 
and then carried through a 
regulator whioh kept the lilio 
pressure oonstant to within 2%. 
The advantages claimed for this 
typo of standard are that it 
gives a good quality light of 
constant intensity, with but little 
attention.—T. P. B. 


Patents. 

Wood; Apparatus for the destructive distillation of -. 

8 . E. Seaman, Brooklyn, N.Y. U.S. Pat. 1,115,590, 
Nov. 3. 1914. Date of appl,, Deo. 27, 1913. 

The wood is delivered into an inclined rotary retort from 
a separate hopper by moans of a seret^ conveyor. The 
gases from the retort are ooolod and passed through a 
condenser, and tho unoondensed gases are passed through 
the hopper in order to remove air from the oharge. 

—A. T. L. 


Electric incandescence, bodies suitable for use in glow lamps , 
and methods of manufacturing same. C. O. Bastian, 
London. Eng. Pat. 22,331, Dot. 3, 1913. 
Closely-wound spiral filaments are formed by winding a 
coated wire or filament with successive turns in contact 
with one another, and removing the ooating after the 
filament has been mounted on its final supportin the lamp. 
A tungsten or molybdenum filament may be coated with 
oxide before winding; the oxide being removed by passing 
current through the filament while the lamp bulb is 
being exhausted. A coating of oopper deposited electro- 
lytioaliy may be used, and other suitable coatings are lime, 
cotton, varnish and eollodion.—A. T. L. 



Briquette [of coke dust], Alexander, Altona, Germany. 
U.S. Pat. 1,117,125, Nov. 10, 1914. Date of appl.. 
Doc. 3, 1913. 

Sal Fri Pat. 461/065 of 1918 / this J./1914/ 67.—T. F. B. 


Metallic filaments for electric lamps ; Manufacture of -. 

A. Lederer, Vienna, Assignor to Weetinghouse Lamp 
Co., Philadelphia. UN. Pat. 1,116,450, Nov. 10, 1914. 
Date of appl., Nov. 11, 1910. 

Saa Eng. Pat. 6388 of 1910 f this 3;, 1911,4101—T. F. B: 
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III.—TAR AMD TAR PRODUCTS. 

Tar prices, J. Gas Lighting, Dec., 1914. 

The Joint Committee of the Institution of Gas Engineers, 
representing tar produocre and distillers (see this J., 1914, 
1160), report that their efforts to fix the minimum price 
of pitch have failed, and therefore the proposed conditions 
for delivery of, and payments for tar during the war orisis 
are withdrawn. The Committee therefore recommend tar 
producers to make their own arrangements in regard to 
their tar contracts. 

Phenol; Compounds of calcium hydroxide with -. F. F. 

Seliwanoff. J. Ruse. Phys.-Chem. Soc., 1913, 46, 
1535—1556. Bull. Soc. Chim., 1914, 16, 224—225. 
The most stable compound of lime and phenol is obtained 
as white flattened needles or square priBms by the action 
of aqueous phenol on calcium hydroxide or carbonate 
or metallic calcium. It beoomes brown under the influence 
of moisture and light, but may bo kept indefinitely in a 
sealed tube in absence of air. When dissolved in water, 
benzene, alcohol, ether, etc., it is decomposed into its 
components and it muBt be regarded as having the formula, 
2C,H B OH,Ca(OH) t . When heated to 105°—120° C. in a 
dry inert gas, it loses one mol. of phenol; the second mol. of 
phenol is displaced only at a higher temperature. The 
constitution, HO.Ca.O.C 4 H 5 , is ascribed to the mono- 
phenol compound, which is decomposed by water. It 
was not found jwssiblo to replace the hydrogen of the 
phenolic hydroxyl group by calcium; metallic cal¬ 
cium has no appreciable action on fused phenol. 
Hydratos of the di-phenol-compound were prepared 
by various methods : they had the general formula : 
2fca(()H),,4C,H 5 OH,(2n+ 1)H,0, there n =0 to 4. By 
evaporating a solution containing 6-6 gnus. CaO and 
59-9 grms. C # H 6 ()R per 100 c.c. in a vacuum exsiccator 
at 5 U — 8 ° 0., crystals of Ca(()H) B ,40 B H 6 ()H wore obtained, 
whilst solutions richer in phenol yielded crystals of 
Oa(()H) 8 , 6 C 8 H B OH. Solid solutions of calcium hydroxide 
in phenol and also of magnesium hydroxide in phenol and 
of calcium hydroxide in thymol were also obtained.—A. S. 

Pyridine; Determination of -. G. Malatesta and A. 

Germain. Boll. Chim Farm., 1913, 53, 225. Annali 
Chim. Appl., 1914, 2, 277. 

The official German method for the determination of 
pyridine is based on the formation of the cadmium chloride 
double compound, to which the formula, CdCl t ,2C B H B N, 
is ascribed. The authors find that this gravimetric method 
gives good results only if solutions of high alcohol concen¬ 
tration (at least 90%) be used and the formula, 
CdClj.CjHjN, be accepted for the double compound.—A. S. 

Cldorination by means of aqua regia. Chlorination of 
benzene, thiophene, toluene, and mesitylene. R. L. 
Datta and F. V. Fomandos. J. Amer. Chcm. Soc., 
1914, 86, 1007—1011. 

Aqua regia is a convenient reagent for chlorinating li 3 '<lro- 
oarbons and other substances not easily oxidised by nitric 
acid. The mixture of hydrocarbon and aqua regia is 
warmed, with occasional agitation, the conditions being 
varied accordingly to the product desired. From 100 e.c. 
of benzene and 450 c.c. of aqua regia (2HC1: 1HN0 S ) there 
were obtained by fraotionation of the reaction product: 
unchanged benzene, 50 c.c.; monochlorobenzene, 15 
gnnB.; o-dichlorobenzene, 4 grms.; and p-diohlorol>enzene, 
18 grms. Thiophene yielded a mixture of about equal 
quantities of the mono-, di-, and tri-chloro-derivatives. 
From toluene, benzyl ohloride and o- and p-chlorotoluene 
were obtained. Mesitylene yielded mainly the di- and tri- 
chloro-derivatives.—A. S. 

Chlorination and oxidation by means of aqua regia ; Simul¬ 
taneous -. Preparation of chloroanilfrom p-phenylene- 

diamine and quinol. R. L. Datta. J. Amer. Cnem. 
Soc., 1914, 96, 1011—1013. (See preceding abstract.) 
Chloroanil can be prepared from p-phenylenediamine 
more simply and rapidly by the action of aqua regia than 


by the action of potassium ohlorate and hydroohloric acid, 
according to Graebe’s method (this J., 1891, 691). 15 grms. 
of p-phenylenediamine are adaed to 100 o.c. of aqua regia 
(2HN() a : 3HC1), the mixturo being ultimately heated on 
the water-bath until alJ acid fumes are expelled. The 
product is washed with water, dried and sublimed: the 
vield is 10 grms. Quinol is also converted into chloroanil 
bv the action of aqua regia. —A. 8 . 

Colour reactions of the phenols. Carrancio and Gomez. 
See XXIII. 

Colour reactions of phenols. [Detection of zinr.] Del 
Camp. See XXIII. 


IV.—COLOURING MATTERS AND DYES. 

Colour industry; The artificial - and its position in 

England. F. M. Perkin. .1. Soc. Dyers and C'oL, 
1914,30, 339—346. 

After a brief review of the history of the coal-tar colour 
industry (compare W. H. Perkin, this J., 1885, 427), the 
causes which led or contributed to the decline of the 
industry in England are summarised thus :—The exploita¬ 
tion of the work of English chemists in Germany owing to 
the imperfect British patent laws and the lack of patent 
laws in Germany during the earlier stages of the industry ; 
slackness on the part of the early British manufacturers, 
after a certain period of prosprity; industrial chemical 
research carried out in Germany but negleoted in England ; 
German business organisation ; restrictions on the use of 
alcohol. The step now being taken to establish the 
industry on a largo scale in England are referred to (see 
this J., 1914, 1084), and it is suggested that the firms 
now manufacturing colours should enlarge their output 
and obtain leave to work certain German patents, that 
many of the raw and intermediate products, Buch as 
bonzene, naphthalene, anthracene, and their derivatives, 
should be manufactured at one or two of the great gas¬ 
works ; and that a fow new companies should be started, 
preferably with capital furnished, at least in part, by 
oolour users. In an industry such as that of the artificial 
colours, a number of highly-trainod research chemists must 
be employed, as success will rest with the works capable 
of turning out the largest number of new colours and, 
at the same time, improving the mothods of manufacture 
and the quality of the older ones and devising means of 
profitably utilising by-products. In this connection it is 
pointed out that the great profits made in the earlier 
stages of the industry by German firms were employed 
in the first case to write off oapital expnditure and secondly 
to reconstruct their works and provide wcll-aquippe<i 
laboratories staffed with skilled research chemists. The 
restrictions on the use of alcohol have been considerably 
mitigated (Bee this J., 1914, 1119), largely owing to the 
efforts of T. Tyrer, but it is stated that there is room for 
considerable improvement in the administration of the 
Government Acts. The use of pure alcohol is of even 
greater importance in the manufacture of drugs and photo¬ 
graphic chemioals—an industry almost entirely in German 
hands before the war—than in the colour industry.— A. S. 

Aminoazo-compounds ; Some -. L. Casale and M. 

Casale-Saoohi. Gaz. chim. ital., 1914, 44, II., 395—403. 
The authors prepared by the usual method, aminoazo-com¬ 
pounds from a-naphthylaniine and the diazo-compounda 
of some o-substituted aniline derivatives. The azo group 
proved to be in the para position with regard to the amino 
group of the napnthyfamine. In the preparation of 
4-o-tolylazo- and 4-o-anisylazo-1 -naphthylamine, it was 
necessary to avoid excess of nitrite in preparing the diazo- 
compounds ; otherwise the free nitrous acid left in the 
solution diminished the yield of amiiioazo-oonipound owing 
to secondary reactions, among whioh the formation of the 
correspondi ng hydroxyazo- compound was observed. The 
preparation of 4-o-tolylazo-, 4-o-anisylazo-, 4-o-phenetyl- 
azo-, and 4^o-mtrophspylaxo-l-naphthyl*miQ«, of thfir 





ToL xxxm., Ho. 24.} Cl* IV.—COLOURING MATTERS AND DYES. 


1W6 


•oetjrt and benzoyl derivative*, and of p naphthylone- 
diamine by reduction of the tolyiazo-compound with tine 
and acetic acid is described.—A. 8. 

Kotin ; The copper lakee of -. H. N. Gilbert. ,T. Phys. 

Chem., 1914, 7, 589-618. 

On mixing oopper sulphate and sodium eosinate in aqueous 
solution, the oopper lake was produced as a clear red 
solution, in suspension, as a precipitate, or as a jelly, 
depending on the conditions. When solutions containing 
equivalent quantities were mixed and allowed to stand, 
monoclinio crystals of copper eosinate were formed, and 
these could also be obtained by bringing together, in 
water, equivalent quantities of colloidal copper hydroxide 
and oolloidal eosin (tetrabromofluoresceln): the crystals 
formed after three dayB. They were difficult to decom¬ 
pose by acids, and differed in properties from the ordinary 
amorphous copper lake of eosin. The latter is considered 
to be an adsorption compound of copper hydroxide with 
eosin, and eosin may be extracted from an aqueous 
suspension of the lake by shaking with ether. This is 
found to be due to the greater attraction of the copper 
hydroxide for the anions of certain salts. On shaking 
with acetone or alcohol the same change oocurred and a 
precipitate of copper hydroxide formed. 

A rapid and accurate method for the estimation of 
eosin compounds consists of adding sulphuric acid, 
extracting the liberated eosin with ether and esti¬ 
mating the amount by use of Wolff’s colorimeter. A 
solution of cobalt nitrate containing 17-84 grms. CofNO,), 
per litre has exactly the same colour as a solution of 
sodium eosinate containing 0-00125 grm. of eosin per 
litre, and was used as a standard.—G. H. F. 

Anthocyanins and anthocyanidins; Production of -. 

A. E. Everest. Proc. Roy. Woe., 1914, B, 87, 444—452, 

and 88 , 326—332. (See also this J., 1914, 18.) 
Althoihjh queroitrin gave only anthocyanidin by reduc¬ 
tion with zinc and acetic acid in the cold, yet the yellow 
glucosides of the flavonol class obtained from the yellow 
wallflower, yellow daffodil, crocus, tulip, jasmino, primrose, 
©to., yielded directly anthocyanins (glucosidal) without 
any intermediate production of anthoeyanidins (non- 
gluoosides). Provided the reduction was not carried too 
far no subsequent oxidation was in any case necessary 
for the production of the anthooyanin pigment. Contrary 
to the views of Willstktter the red pigments thus obtained 
by reduction are held to be identical with the natural 
anthocyanins, sinoe they show a complete similarity of 
behaviour, being stable in acid solution, unstablo in 
alkaline solution, decolorised by both oxidation and 
reduction, and also in neutral solution owing to isomerisa¬ 
tion, the colour being reproduced on the addition of acids, 
*dth which they form red oxonium salts. The absorption 
spectra of the artificial and natural pigment* are also 
similar.—G. F. M. 


Colouring matters of Rhamnus catharticus. J. Oesch and 
A. G. Perkin. Chem. 8oc. Trans., 1914, 106, 2350—2357. 
The colouring matters present in the berries of Rhamnus 
catharticus (Hungarian berries) are found to oonsist 
mainly of kaempferol, C ls H l0 O«, with a kaempferol 
methyl ether, CjjHuO,, and rhamnetin, C«,H la 0 7 , and a 
small quantity of quercetin, C ls H 10 O 7 . The first three of 
these are believed to be identical with the colouring 
matteni isolated from Rhamnus catharticuH by Tschirch 
and Polacco (Arch. Pharni., 1900, 288, 459) and described 
by them as rhamnolutin, C u H 10 O e , rhamnocitrin, 
c i»Ru» 0 4 , and p- rhamnocitrin, C |g H. 0 O ft . Krasovski 
(this J., 1909, 326) only succeeded in isolating rhamnetin 
and quercetin from these berries. Compared with Persian 
berries, the berries of Rhamnus catharticus gave much paler 
and duller shades on mordanted woollen cloth.—G. H. F. 

British manufacture of aniline dots. Manchester Guardian, 
Deo. 9, 1914. [T.R.] 

Loed Moulton, at a meeting of representatives of the 
textile trades of Lancashire and Yorkshire, held aft Man¬ 


chester on Deoember 8th, referred to the need for the 
manufacture of aniline dyes in this country. 

England consumed £2,000,000 worth of dyes a year; of 
this amount barely one-tenth was produced in this 
country. Stocks of dyes were rapidly diminishing, and 
praotioall} Switzerland was the only nation from whom 
we could expect help, but Germany was threatening—and 
carrying out the threat—to stop all the supplies of inter¬ 
mediate products unless the Swiss manufacturers under¬ 
took not to export an}’ of the dyestuffs to this country. 
Home English hrms wore manufacturing suooeesfuUy, but 
their productions were altogether inadequate. 

Assuming that the war was brought to a successful issue 
for the Allies in a political and military sense, the position, 
in his opinion, would not be equally favourable from an 
industrial point of view. They knew how the two dye 
trade rings in Germany, while competing at home, worked 
together against the foreigner. If peace were declared 
at this moment, the English textile industry would be so 
much under the domination of the German dye-produoing 
industry that it could boycott it and overcharge it in the 
supply of dyes and it could hamper the industry pending 
the time when it could challenge its very oxistenoe. The 
contemplation of such a prospect made him feel that it 
was his business to sound a warning against the idea that 
t his trouble was only temporary. The danger threatened 
more in peace than in war. 

The sole cause of England's falling-back and Germany’s 
progress in this groat industry was that the Germans were 
perfectly prepared to undertake the intellectual stiuty 
ncoessary to master a new science. The English could 
do it just as well; in their great works there were English 
chemists fully as efficient as the Germans. But unfortu¬ 
nately the holders of capital in England had had little 
sympathy with knowledge that they did not themselves 

D ess. The consequence had been that great inventions 
fallen dead in England. They had Been offered in 
Germany, and accepted, and the consequence had Men 
great industrial production. Because tne masters, the 
capitalist*, had no sympathy with this self-preparation for 
a difficult task, there was no career for the young men who 
wore willing to study. They were paid salaries quite in¬ 
sufficient for the training they had gone through; that 
was why we were bo poorly represented in the industrial 
ranks by chemists. As regards natural possessions, we 
were as well placed as Germany. The one thing was the 
difference in the human clement; it was not in intellectual 
capacity, but in the industry and the willingness to study 
to the bottom the subject, which was in hand. Wc should 
not get a chemical industry like the Germans unless we 
trained ourselves for it, had faith in it, and embarked our 
capital in it. 

Many objections had boon urged against the scheme for 
the manufacture of dvos in this country. To the objection 
that there was a lack of technical skill, he had difficulty 
in returning a polite answer, for we had the command of 
abundant technical skill to create an industry. The 
processes wore mostly well known, although a practised 
man might get a better yield of a particular product. 
The whole of the dyes of the olass to which he referred, 
could certainly bo produced in this oountry if proper 
plant and direction wore provided. 

It had been objected that it was impossible to oompete 
with the German producers, but even in Germany indi¬ 
vidual firms wore able to oompete against the oombines 
and maintain a profitable export business ; there were also 
some firms in this country : that proved that competition 
in production was not impossible. If manufacture took 
place on an economical unit—that was, on a scale 
which was adequately great—the advantages from pro¬ 
duction on an enormous scale were very small In oom- 

S anson. Certainly England, with it* great demand for 
yes— and mu oh of it* demand was limited to compara¬ 
tively few dyes—could start an industry whioh could 
challenge if not equal the economy of the biggest works. 

Another objection had been tliat if the eoheme were 
carried out, consumers might be supplied with dyes at less 
than oost price. He did not think that would happen, 
because if the Germans invaded the English market, the 
English producer would be able to retaliate by invading 
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the Eastern markets whero the Germans derived the 
profits which enabled them to attack the English industry. 

There must be a great national effort to create a com¬ 
pany, working under the conditions of other companies, 
suffering from its blunders, and profiting by its wisdom, 
but there were three conditions to be satisfied, or it would 
lx*- a failure. The first condition was that it must be large, 
and, therefore, independent and beyond attack. It must 
also be national in the sense that it will be removed for 
ever from the temptation of listening to the voice of the 
charmer inviting it to enter a combine. The company 
must be not only powerful but one the loy&lty of which 
was necessarily beyond all doubt, and that could only 
be got by Government assistance on such terms that the 
Government could stop it ever entering the backward 
path which would ruin its national unity. It must also be 
eo-operativo. The producer must be the consumer, and 
they would never link up all those industries unless those 
who used the dyes were interested in the production and 
therefore supplied a preferential market. 

If a company were formed under those conditions it 
would he assured a long and successful existence, but if 
any one of tho three essentials was omitted, it. was pre¬ 
doomed to failure. 

In reply to a question, I xml Moulton expressed a hope 
that associated industries would rise round this company 
to produce the raw materials, the manufacture of which 
was more akin to the heavy chemical trade than to the 
dye trade. He therefore thought that this work would 
fall into tho hands of other industries, and that it would 
bo to the benefit of all. 

A resolution was carried unanimously approving a 
national effort on the general lines laid down by the 
Government. 

British dye industry. Times, Dee. 23, 11114. 

A •circular issued on Dec. 22nd by the Board of Trade 
Committee on Aniline Dyes, states that at a meeting of 
representatives of important firms and associations making 
use of artificial dyes, held on Tuesday, Nov. 10th, a Com¬ 
mittee was appointed as representing the trades concerned, 
with authority to oonfer with the representatives of the 
Board of Trade with a view to the elaboration of a scheme 
on the linos of the memorandum submitted. The com¬ 
mittee appointed was Mr. Jxrnnox Lee (Calico Printers’ 
Association, Ltd.), Mr. Milton S. Sharp (Bradford Dyers’ 
Association, Ltd.), Mr. H. W. Christie (United Turkey 
Red Company, Ltd.), Mr. Chaa. Diamond (English Sewing 
Cotton Company, Ltd.), Mr. G. Marehetti (John Crossloy 
and Sons, Ltd.), Mr. R. D. Pullar (J. Pullar and Sons, 
Ltd.). This committee has been engaged upon the elabora¬ 
tion of the scheme already referred to, which involves the 
formation of a jbint stock company having for its object 
the manufacture and supply of synthetic coloura. The 
Government are prepared to assist suoh an effort on the 
following linesA limited company to be formed under 
the Companies Aots with a share oapital of £3,000,000, 
divided into 3,000,00o shares of £1 each. The Government 
to advance to Buch company £1,600,000, bearing interest, 
at the rate of 4% per annum and secured as a first charge 
on the assets and undertaking of the company, and be 
repayable in 26 years. The company shall remain British. 

It is proposed to take over certain existing oolour 
works and use the plants to their full capacity for the 
manufacture of such dyes as are essential. Arrangements 
have been made with Read Holliday and Sons, Ltd., for 
the extension of their plant to increase their output, and 
it is proposed that the new company shall take over the 
business and undertaking of Read Holliday and Sons, 
under an option which has been obtained. It is intended 
to negotiate for the acquisition of other businesses in the 
some way, and also to take steps to aoquire a suitable site 
and erect works thereon. The Committee also hope that 
it will be possible to make arrangements on co-ojwrative 
lines with existing concerns in Switzerland. 

New intend in natural indigo. Oil, Paint and Drug Rep., 
Nov. 30, 1914. [T.R.] 

Tax orippling of the synthetio indigo industry has been 
turned to aooount by the British and Indian trade press 


| as an oocaeion to revive interest in the restoration of 
■ natural production. The movement, to break the German 
! synthetic monopoly was started in London two years 
| ago, but despite all efforts the vegetable dye failed to gain 
headway. Many dyers and consumers would now lend 
their support, to the restoration of the natural industry, 

; but the crop season is now so advanced that arrangements 
. to secure an increased outturn in the near future cannot be 
; made, latest advices from Calcutta indicate that the area 
for tho cultivation of indigo will prove about 20% 
less than that of last season. In 1896 -6 exports roached 
their maximum at 187,337 cwt.; in 1902-3, a period 
following the establishment of the synthetio dye in Europe, 
the exports fell to 66,337 cwt.; while in 1912-13 they only 
reached 11,867 cwt. The United Kingdom has been most 
faithful among the principal consuming countries to 
retain the natural dye, although the country’s requirements 
have been steadily curtailed. 

Among the strongest, merits of the artificial dye were the 
more uniform character of its effects and the easier methods 
of its operation. The percentage of indigotin in vegetable 
indigo had often proved difficult to determine. Wool takes 
more readily to the natural dye. but while the artificial does 
not yield quite so bright, an effect, its colour is constant. 
To encourage the development of the natural industry, 
two proposals have been made: (1) to subsidise the 
industry in India, and (2) to restore the obligatory natural 
indigo clause in all government contracts. 'Phis clause 
is said to have been deleted under pressure of the German 
monopoly combined with representations on the part of 
English dyers. The indigo planters an* urged to do 
their share for the industry by a more systematic method of 
cultivation of the best varieties, a better system of dye 
extraction and more rigid economy. References are 
made to the opportunities for the development of a 
British synthetic indigo industry, and laboratories of tho 
' United States are not likely to remain idle. 


Report of Chemicals and Dyestuffs Committee to New Yoik 
Section of Amer. Chem. Snc. See Trade Report. 


pATfiNTS. 


.420 dyestuffs. H. Ix>vinstein, J. Baddilev, and IxivinBtein, 
Ltd., Blackley. Eng. Pat. 25,547. Nov. 8, 1913. 
This invention relates to dyestuffs of the general formula. 
R.N^D.Nj.M.Nj.G.N^.E, where R represents the residue 
of resorcinol or /M-aminophonol, 1) that, of a ^-diamine, 
M that of a middle component capable of further diazotis- 
ation after combination with a diazo compound, G that, 
of 2-amino-8-naphthol-6-sulphonic acid, ana E the residue 
of tt-methylindote or a pyrazolone. They may lx* obtained 
by diazotising a monoacetyldiamine such as 4-acetamino- 
l-naphthylamine-6- or 7-sulphonic acid, combining with 
M, whioh may be l-naphthylamine-6- or -7-sulphonic acid 
or a wi-aminocresol other, re-diazotising and combining 
with 2-amino-8-naphthol-G-sulphonie acid, diazotising and 
combining with tin*, methylindolo or pyrazolone, hydrolys¬ 
ing, again diazotising, and finally combining with reBoroinol 
or -ami nophenol . Fast green shades are obtained by 

treating with formaldehyde fibres dyed with the products. 

—T. F. B. 


j Sulphur dyes. K. P. Gralort, M. Buff, and J. Flachs- 
laender, Elberfeld, Germany, Assignors to Synthetic 
Patents Co., New York. U.8. Pat. 1,112,445, Oct. 6. 
( 1914. Date of appl., Dec. 6, 1913. 


Phthaloi-krinone compounds haying the formula, 


CO-N. 

V»> 


in which R represent* a naphthalene nuoleua, are treated 
with alkali polyaulphide* and copper or copper com- 
pounds. The product* dye cotton brown *h*aea, f**t to 
i Baht. (Compare Ger. Pat*. 253,2.19 and 253,984 j thia 
I J:, 1913,1#, 90.)—T. F. B. 



Tat XXXUL, No. 24.1 


Ol. V.—FIBRES; TEXTILES j CELLULOSE j TAPER. 


lSOl 


V.—FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Artificial silks ; Damage caused by acid to -■ and its 

prevention. ]». Wcyrich. Farbor'-Zeit., 1014, 25, 114- 

IHK damage known uh ‘‘ Saarefrass,” canoed by the 
jJieHenco of unutubk* sulphuric acid esters in artificial 
silks made by the collodion process (see this J., 1913, 80), 
is particularly troublesome in the oase of silks dyed from 
baths of basic dyestuffs containing acetic acid. The 
sulphuric esters are extremely sensitive to hydrolysis by 
hot dilute acids, even acetic acid, with formation of free 
sulphuric acid. This migrates during drying to those 
pails where evaporation is most intense and becomes 
concentrated at those points. The damage may be pre¬ 
vented by drying the silk directly from a final bath 
containing 8 !2 0 o of a salt capable of combining with 

the free sulphuric acid, e.ff. sodium acetate, lactate or 
formate, or borax. l)yed artificial silks 
finished in this manner will stand the 
stability test and can be healed to 140° l\ H(Vj Nc 
without loss of strength or colour. It is )(' 

desirable that the inaiiufoctnroi' of the .... 

silk should undertake the. stabilisation of ' < 


Ixjhaviour in warm liquids is to be examined, the pointer 
is adjusted to aero immediately before warming. The 
method is useful for determining the most suitable con 
oentration of caustio soda and time of immersion for mer¬ 
cerising cotton ; the critical temperature at whioh the 
fibre has the greatest turgesoeucc—a point frequently of 
importance in dyeing; and the determination of the 
degree of bleaching of vegetable fibres and detection of 
certain faults which occur in manufacture. In the oase 
of cotton in caustic soda solution, the pointer rises to 
a certain height in a shorter time the less pure is the 
sample.—A. S. 

(\Uulonf and lignocelhiloMc. C. F. Cross. .T, Soc. liver* 
and Col.. 1914, 30, 340—351. 

The lignoeellulose complex is composed of two or more 
celluloses hi union with a lignono complex, the con¬ 
stituent groups of whioh may be represented by the 
general schematic formula ; 

O ( ) O •, 

H . (CHj.llO),. H('/\cH.Ch/^(!H.(!h/ ^ ^ e !} u ! 0 “ 

'll CH.O.HCI Jf’H.OCH, \_ja-reltulMB 

CO 


tlie goods before delivering them to the dyer. The 
unstable sulphuric esters may bo decomposed by heating 
Ihe silk impregnated with sodium acetate at i40 
then washing and drying without heat.—J. F. B. 

Textile jilti c* ; Swelling of - on immersion in water. 

K. -IiistireMuelliT. Assoc. gen. des Chim. de Find. 
Text., Pans. May, 11)14. .1. Soc. Dyers and Col., 1914. 
30, 3.54 -355. 

Thk author has devised "a turgometer" (see tig.) for 
measuring the degree of swelling, or 11 turgesoonce,’’ of 
solid snhstanees (“ turgoids ”), particularly organie sub- 



stanoes, on immersion in water or aqueous solutions 
under certain conditions. Textile fibres are best examined 
in the form of threads; whilst with woven material, 
threads of warp and weft are preferably examined super, 
ately, although narrow strips may be used. The 
thread is fastened at one end to a glass or metal rod 
and at the other to a movable lever. A, the longer arm of 
whioh indicates the degree of swelling on a graduated 
aoole, C; the larger portion (10 cm.) of the thread is 
immersed in the liquid. With oold liquids the pointer is 
adjusted to zero before the liquid is introduced, and the 
movement of the pointer is observed at intervals first of 
1 min., then of 5 mins., and later of 10 mins., the tem¬ 
perature of the solution being also noted; When the 


| Tile lignone ami cellulose preserve their relationship 
unaltered through such reactions os hydration and hydro- 
lysis, iu whioh both complexes are equally attacked, 
and esterification, in whioh only tile OH group* of the 
eel hi lose are directly involved. Attention is called to the 
speeitie. colour reactions of iignooetluloses with aniline salts, 
diamine bases, and phlomglucinol (see this J,, 1809, 010; 
j 1997, 941, 943) and with ferric forrioyiuiido (this .1., 1893, 
lilt) ; of these there is some evidence that the former 
i may he due to hydroxyliirfural formed from and within 
the lignone complex ; they are not. givon by lignoeellulose 
which has been subjected to prolonged digestion with 
highly diluted sulphurous acid. It has been shown 
previously (this .1., 1908, 803 ; also Bug. Pat. >5018 and 
Fr. Pal. 383,004 of 1007 ; this .1., 1908, 330) that the 
lower acetates of cotton cellulose rosist. dyeing with 
substantive dyestuffs. Tests by H. I.yster Jameson have 
now demonstrated that whilst all other known textiles— 
in their natural condition, bleached, or treated by various 
methods—were completely disintegrated after periods 
varying from a few days to 0 weeks when immersed 
in son w-ater under natural conditions, aoetyiated ootton 
(monoooetate) was unohanged externally, had retained 
its strength, and hail not lost weight, even after immersion 
for 8 months. The acctylated ootton is generally pre¬ 
pared in the form of yarn hut can uIno be produoed in the 
form of cloth.—A. S. 


Palp industry ; Progress in chemical -. A. Klein. 

Papierfabrikant, 1014, 22, (9)1—003, 034—638. 

This majority of the materials used for paper-making in 
(lermany are derived from wood and straw, only about 
5% of rags being employed. In Burope fir, spruce, pine, 
and laroh woods are principally used, together with some 
siplar and beech. Formerly the looses amounted to 20% 
rom peeling and boring out branches, with 16% due to 
sawing into discs, 3 om. thick; these losses art- now 
reduced to 5—0% by hand-peeling and 10- 12% by 
moohanioal peeling. Formerly only 22—36% yields 
of pulp were obtained; the sulphite proeess now yields 
45—48%, the sulphate process 36—38%, and the aoda 
prooess 30—38%. By increasing the pressure in the 
digesters the timo required in the sulphite proeess hse 
been roduoed from about 36—48 hrs. to 0—10 hrs., while 
the use of mechanical stain |w to ram the material in the 
digesters has increased the capacity to 86—96 kilos, 
per ob. metre. Vertical digesters have replaced the 
earlier horizontal typo with improvement in speed . of 
filling. Sulphite liquors containing large amounts of 
free acid are employed ; and the inoidental sulphuric 
acid is reduoed by thorough cooling of the gasea and 
absorption surfaces ; the Injurious effects of selenium 
in the pyrites used is almost wholly svoided by preventing 
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formation of dost in roasting. Mechanical pyrites roasting 
furnaces axe employed ana rotary instead of stationary 
sulphur furnaces. The tower system of liquor preparation 
is now used more frequently than the tank system. By 
the recovery of waste gases and by reducing losses of gas I 
and fibre the consumption of sulphur has been decreased j 
considerably; formerly 100 kilos, of unbleached pulu | 
required 45—90 kilos, of pyrites or 18—20 kilos, of j 
sulphur; at the present time 26—26 kilos, of pyrites or 
10—11 kilos, of sulphur suffice. 

The older soda process using 5—5$% caustic soda solu¬ 
tions has !>een largely displaced by the sulphate process. 
This process uses liquors such as the following: 1*5% 
Na,CO„ 6-2% NaOH; 2-2% Na.S, 0-3% Na*80 a ; pressures 
up to 8 atm. being employed. The introduction of improved 
machinery and processes have led to the recovery of up 
to 90% of the soda instead of 68 % as in former times. 
Of the numerous proposals for the utilisation of waste 
liquors for the manufacture of e.g. tanning materials, 
fertilisers, feeding stuffs, dyes, alcohol, etc., the author 
states that none have given practical results ; the most 
promising are the processes devised for alcohol production 
(see this J., 1910, 810, 1052, 1266). Strehlenert's nrooess 
(this J., 1913, 662) seems to be practicable, in tnis the 
sulphite liquor yields alcohol, plaster of Paris, Bulphur 
dioxide ami a fuel with u calorific value of 7000 cals. 
By Rinmann’s process (see this .J., 1914, 307) 500 kilos, of 
“ carbon,” 100 kilos. o f spirit and acetone and 100 kilos, 
of motor spirit are said to be recovered per ton of cellulose. 

Bleaching of pulp is carried out by means of hypo¬ 
chlorites, or by electrolytic chlorine ; formerly 100 kilos, 
of pulp required 30—35 kilos, of bleaching powder, 10% 
or less now suffices with a loss of only 4—9% of fibre. 
Attention is called to the possibility of utilising such 
materials as broom rice and flax straw, bamboo. 
Savannah grass, maize stalks, etc.—R. C!. P. 

u 

Mechanical pulp , The grinding of spruce, for -. J. H, 

Thickens. 17.8. Dept, of Forests Bull.; Papierfab. 

1914, 12, 275—281. 

Tint results previously reported (this J., 1913, 132) are 
republished with fuller details and additional matter. 
The coefficient of friction between the stone and the wood 
varies according to the nature of the wood, being lower 
for steamed than for raw wood ; it decreases gradually 
as the pressure of grinding is raised. In industrial practice 
the wood is nearly always seasoned for a long period before 
grinding, but in addition to appreciable loss by rotting 
the pulp prepared from seasoned wood is shorter in fibre 
than that from green wood ; steaming the wood before 
grinding gives longer fibres and stronger pulps but darkens 
the colour. At )ow pressures of grinding the consumption 
of power per ton of pulp is higher for seasoned than for 
steamed wood, while at high pressures the reverse is the 
oasc. For green wood the power-consumption per ton 
is lower than for either seasoned or steamed wood. The 
power supplied to the grinder under like conditions of 
•peed ana pressure is the same for green as for seasoned 
wood, but it is less for steamed wood. The rate of pro- 
d uction of pulp from green wood is more rapid than from 
seasoned or steamed wood. The yield of pulp per 100 cub. 
ft. of solid wood of various species is directly proportional 
to the dry weight per cub. ft. It Ib approximately the , 
same for seasoned as for green wood, but if taken on the I 
basis of a cord of rough wood, there is probably more loss 
With seasoned wood owing to decay. The yield of pulp 
from steamed wood is considerably lower, owing to decom¬ 
position and solvent action, and it falls as tne severity 
of the treatment is increased. The quality of the pulp 
is not greatly influenced by the moisture in the wood 
or the weight per oub. ft. With wood of rapid growth 
the yield per 100 v»t\ ft. is lower and the pulp ia softer 
than with flow-grown wuud but the strength it practically 
the umo. Some valuable manufacturing data are 
obtained by comparing the power consumption per ton 
per unit of strength ; the efficiency in thia ret peat reaches 
a maximum and then decreases. The yield of pulp 
from trimmed wood it 88% by weight; the balance lost 
in divided between the tereeningt (2—7%) and the waste 


water. (5—10%) including both soluble and insoluble 
matters.—J, F. B. 

Sulphite cellulose ; Resin in -. Papierfab., 1014, 12, 

282. 

Troubles due to the separation of the resin on the fibres 
in the digester were found to be metre frequent in winter 
than in summer and were avoided by washing the pulp 
with water at 10°—20° C. forced in from below upwards 
by a centrifugal pump. The rinsing from above down¬ 
wards, whioh is also neoessarv, was performed with warm 
water at 40° C. collected by condensing the steam blown 
off from the digesters and utilising other sources of waste 
heat.— .1. F. B. 


Pulp chests and the regulation of pulp. 0. Janata. Papier¬ 
fab., 1914,18,186—180,219 -221. 

For general purprtsee when two pulp chests are provided 
for a paper machine oach may have a capacity equivalent 
to one hour’s working or may hold the content* of two 
, beaters diluted to a concentration of 3% of dry pulp. 
, An average capacity is 22 cb. m. In German paper-milts 
chests with horizontal shafts and semicircular bottoms 
arc preferred to the vertical cylindrical type ; the pulp 
■ should always enter at the end opposite the outlet. The 
stirring is performer! by two spiral bars connected by arms 
to the main shaft with a clearance of 5—10 cm. from 
j the walls of the chest. The shaft is journaled outside 
the chest and passes through stuffing-boxes in the ends : 
it is driven by worm-gearing at a speed of 5 —10 revs, 
per min. If the chest is placed at a low level, the stuff 
must be withdrawn by a pump discharging into a feed-box 
to the machine with an overflow baok to the ohest. 
Buoket-wheels are more common than pumps and require 
less attention; these are attached to the stirrer shaft 
and empty the pulp into a feed-box situated in the chest 
; at a level from which it can run on to the maohine. If 
the chest is placed sufficiently high the buckets can be 
j designer! to lift an excess of pulp and an overflow be 
provided back to the chest: generally, however, the 
sooope are arranged without an overflow. Pumps have 
the advantage that the quantity of dry pulp fodto the 
machine is lees affected by variations in the oonoontration 
I and height of the stuff in the chest than tho older type 
of bucket-wheel. These advantages, however, may be 
obtained also with hucket-wheels by working with an 
overflow, as indicated, and by fitting Steinbook’s buckets 
in which the quantity lifted is automatically kept constant 
whatever the height of the stuff until the latter falls below 
the level of the reoe.es in which the buckets dip. In any 
form of chest, regular working can only be ensured by 
maintaining a steady concentration of the stuff; for this 
purpose an automatic measuring tank for the water 
employed to wash down the beaters is very useful. Feed- 
boxes with overflow are provided with a sensitive regulating 
val ve for passing tho Btnff to the maohine; an independent, 
quickly-closing sluice should be provided for stopping 
the flow without interfering with the adjustment of the 
valve.—T. F. B. 

Oxford India paper. Papierfabrikant, 1914, 22, 80S— 006. 
This paper, formerly made only in England, is now made 
in other countries; it must be as thin as possible, weighing 
under 30 grms. per sq. metre, non-transparent, and very 
resistant to ink penetration. It is made principally from 
linen rags, a “ standard receipt ” being 80% of best 
bleached white linen; 10% of beat white bleached ootton ; 
6% of bleached straw pulp: 2% of finest white loading 
(e.g., talc); 3% of waste. The rags are boiled with 1—2% 
of soda for 3 hrs. at 3 atm. pressure) washed carefully and 
bleached with 1 —2 % of chlorine until snow-white. 
Ultramarine is used for oolouring and Indanthrene Blue 
B.S. for tinting. Beating is carried on for 20—34 hrs. 
in engines of up to 100 kilos, capacity, with sharp blades 
so as to obtain a short non-transparent whole staff. 
Cone engines have proved very eoitabie; sand traps 
must be used on pulping sad beating machines. Paper 
machines 0 f ISO —IT® orp* width are meat satisfactory, 
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running at not more than 40 metre* per min.; wire about j 
No. 90. The strainers should be first a rotary strainer 
followed by a flat one, having slots 0-4 ram. wide 
and fitted with an automatic cleaning devioe. Shaking 
should be severe and short. Suction should be weak 
and oouohers and presses lightly loaded so that the paper 
may have a thick handle. Stone rollers should be em¬ 
ployed for the wet-press. The paper must be lightly 
calendered ; moist calendering is not used.—R. 0. P. 


r.] Sizing; Detection of rosin and animal -. 

ollmann. Papierfabrikant, 1914, 22, 371—372. 

Of the numerous proposed tests the author considers 
that Raspail’s and the tannin tests are the only ones 
useful for roBin and animal sizing respectively. RaspaiVs 
test for rosin .—The paper is moistened on a microscope 
slide with concentrated sucrose solution, the fibres are , 
teazed out and the exoess of liquid removed by blotting 
paper ; on applying concentrated sulphuric acid a distinct 
red colour indicates rosin sizing. Tannin test for animal 
sizing .—The paper is warmed on a microscope slide with 
water, the paper is then removed and tannin solution 
added to the extract,; a brownish amorphous precipitate 
indicates animal sizing. "Both tests should be applied 
only in absence of casein or fat.—R. G. P. 

Kapok ■ and akon and the hitter principles, irar and resin 
contained therein. Matthes and Streioher. See XII. 


Silk hank dyeing; Hydrolytic, dissociation assisted by Mr 

and light ( photolysis) in relation to -. E. 0. Sommer* 

hoff. Fftrber-Zeit., 1914, 25, 171—173. 

Hydrolytic dissociation plays an important part in 
many operations of the Bilk-ayeing industry. Dissociation 
is considerably intensified by the application of heat, and 
the similar influence of air and light has been recognised 
in practice by the custom of working the yarn in and 
out of the liquor. Two special instances of this type of 
reaction are quoted : (1) The method of degumming raw 
silk in a soap and-air lather instead of in the liquid bath 
enables the process to be completed in a shorter time 
and with less expenditure of soap. The influence of the 
air and light increases the activity of the hydrogen ions 
of tho water, intensifying the hydrolysis of the sodium- 
fatty acid salt and consequently the efficiency of the soap 
bath. In the exposure of soaped goods to the action of 
air and sunlight m laundry work, reactions of a similar 
order play a part. (2) The washing of Rilk treated with 
stannic chloride in a machine provided with revolving 
rollers is another instance of hydrolysis. The cold water 
quickly decomposes the stannic chloride into oxychloride 
and hydroxide ; in a short time no more hyaroohlorio 
acid can be detected with methyl orange. If the washed 
silk be then exposed to air and light a further quantity of 
hydrochloric acid makes its appearance owing to the 
further hydrolysis of tho oxychloride. Hence it is advan¬ 
tageous not to wash continuously but to stop the machine 
from rime to time to expose the goods.—J. F. B. 



Patents. 

Cloth ; Process of preparing - for testing its resistance to 

wearing. A. Kertosz, Mainkur, Germany. U.S. Pat. 
1,110,077, Nov. 3, 1914 ; date of appl., March 14, 1914. 
The material is prepared by wetting and pressing, lioiling, 
treating with alcoholic, hydrocarbon or ethereal liquids 
and raising and pressing.—.1. F. B. 

Vegetable fibres ; Process of preparing -. G. T). Burton, 

Assignor to The Burton Go., Boston, Mass. U.S. Pats. 
(A) l,115.r>00 and (B) 1,110.343, Nov. 3, 1914; dates 
of appl., April 0, 1914 and March 27, 1913. 

(A) Dkoummkd fibrous material is treated with an oily 
substance in the form of minute particles in presence of 
an acid, or is immersed in a liquid carrier containing an 
acid and minute oily particles in suspension. The liquid 
may be produced by partially saponifying an oily substance 
with an alkaline saponifying agent and adding thereto a 
vegetable acid. (B) The oily BubHtanoe in the form of 
minute particles is applied without the addition of an 
acid, ana if used in the form of an emulsion the latter may 
be made by partial saponification by means of a weak 
volatile saponifying agent.— J. F. B. 


VI.—BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bleaching of wool fibre. A. F. Musgrave. Textile Colorist, 
1914, 86 , 337—338. 

Oxidising agents, as sodium and hydrogen peroxide, totally 
destroy the natural colouring matter of wool, while 
reducing agents, as sulphur dioxide, reduce tho colouring 
matter, which is slowly oxidised back to its original colour 
in air. Henoe in practice a double bleach is used, first 
with peroxide and then with sulphur dioxide. Sodium 
peroxide is superior to hydrogen peroxide in that it is less 
bulky and owing to its greater stability, is less dangerous 
to store, but in the labour involved in making up the bleaoh 
baths the advantage lies with hydrogen peroxide. By 
adding soap to the bleaoh bath it is possible to soour and 
bleaoh at the same timei—G: H. F. 


i Vat-dyestuffs ; The action of “ solution salt ” on -. Haller. 

Farber-Zcit., 1914, 26, 8—10, 26—29. 

Ltohtenstkin (this J., 1913, 134) regards the aotion of 
Rodium benzylsulphanilate (“ solution salt ”) on vat 
dyestuffs as being comparable with that of the protective 
colloids Buch as sodium protalbinate. The author, wWle 
1 confirming Lichtenstein's capillarity results, eonoludes 
from ultramicroscopic observations that their action 
is quite different. “ Solution salt ” greatly increases the 
degree of dispersion of the colloidal miocllse of Hydron 
| Blue and its leuco derivative but sodium protalbinate has 
j the reverse effect and gives a turbid dye-vat. Hydron 
: Blue when suspended in water shows a large proportion 
of coarse particles and a few micella ?; reduction by hydro- 
i sulphite slightly ineroases the degree of dispersion and 
. the addition of sodium carbonate very considerably 
increases it. In practice, in order to obtain tho maximum 
deflocculation of tho coarse particles of dyestuff, it is 
therefore advantageous to add tho “ solution salt ” and 
dyestuff together to the water, thon tho alkali and finely 
the hydrosulphite. A reduood dye-vat is not a solution 
] of the sodium salt of tho leuco compoifhd but is still a 
i colloidal solution and the dyeing results, as regards 
| intensity, are direotly proportional to the degree pf 
5 dispersion of the miccflre. Thus with equivalent dye-vats, 
j the vat containing “ solution salt ” gave the deepest 
shade on cotton, the ordinary vat gave lighter shades, 
i while the vat containing sodium protalbinate, owing to 
i the suppression of adsorption phenomena, gave very pale 
j dyeings. Sodium ohloride acts as a typical electrolyte 
causing aggregation of the micellae. The aotion of 
| “ solution salt ” is quite specific; it has an effect the 
! reverse of that of an electrolyte, but on the other hand 
! it does not act as a protective colloid, since the baths 
! containing it, unlike those to which sodium protalbinate 
{ has been added, are still sensitive to dilute solutions of 
electrolytes. Its action is physical and not chemical, 

; since the whole of the “ solution salt ” may be removed 
unchanged from the bath by dialysis.—»T. F. B. 

Naphthol AS and its use in calico printing. A, 
Lomanowitsch. F&rber-Zeit., 1914, 26, 175—177. 
Naphthol AS is the anilide of 2.3-hydroxynap^oki 
acid which when developed on cotton with certain diaxd 
salts gives very bright and fast colours. For printing, 
the cloth is paaded with a solution of Naphthol AS m 
caustic soda, with castor oil soap and sodium acetate. 
The goods aim dried and printed t for blue, with thiokenea 
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diazotised dianiaidine; for red, with diazotiaed p-nitro-o- 
toluidine. The addition of aluminium sulphate to the 
diazo solution is necessary but the use of copper chloride, 
recommended by the makers, is considered to be injurious. 
The colours obtained are superior to those produced 
with p-naphthol and faster to steaming; a mixture 
of the two naphthols may sometimes be used to modify 
the shade. The whites of the printed cloth are difficult 
to clear in the ordinary way, but if a little caustic soda 
be added to the soaping bath at 02° (_'. the clearing is 
satisfactory ; if other colours are also present, dyestuffs 
fast, to caustic soda must be employed. For dyeing 
piece goods, Naphthol AH, developed with diazntised 
dianisidine with aluminium acetate, gives full indigo 
blue shades. A printed discharge is obtained on these 
by means of hydrosulphite NF and anthraquinone, but the 
discharge is more difficult than on p-naphthol colours. 
The goods must be strongly stoamod for at least 5 minutes 
and the white cleared in alkaline soap solution followed 
by bleach liquor. White and coloured reserve effects 
are obtained by printing on the Naphthol AS ground with 
tin salt mixture containing basic dyestuffs if desired, 
drying and then developing with the diazo solution. 
Yam troated with a mixture of Naphthol AS and 
formaldehyde may be dved with diazo salts without 
intermediate drying.—J. F. B. 

Swelling of textile fibre* on i mmeision in water, .lustin* 
Mueller. See V. 


VII.-ACIDS ; ALKALIS; SALTS ; NON- 
METALLIC ELEMENTS. 

Acids; Exportation of - from Italy. LTnd. (‘him., 

Min. e Met,, 1914. 1, 449. (See also this J., 1914. 897.) 
I* reply to a petition of the Turin Chamber of Commerce 
the Italian Minister of Finance has statod that it may be 
possible to allow definite quantities of sulphuric and 
hydrochloric aoids to Ik* exported after consideration of 
the circumstances in each instance.—0. A. M. 


! Potash salts. Summary for 1913. (Compiled by W. C. 
! Ph&len, U.S. Qeol. Survey. Chem. Eng., 80, (31. 
Chem. News, 1914, 110, 219—221, 231—233, 241—244, 
251—252, 261—262. 

The saline potash deposits of California, Oklahoma, and 
Texas were examined, and it is estimated that at SearleB 
Lake, Cal., jmtassium compounds, equivalent to 6,000,000 
tons of chloride, are available. A process has been devised 
, by Chap|x*ll (this .1., 1913, 910) for obtaining potassium 
sulphate and alumina from alunite which is widely 
, distributed in certain of the Western States, and attent ion 
is drawn to the fertilising value of this mineral, whether 
raw or roasted, and also of the kelp found along the 
Pacific coast (see also Skinner and Jackson, this J., 
1913, 618). Further investigations on kelp were made, 
and several companies formed for making potash 
and fertiliser from this source (see this J., 1912, 227, 
1177; 1914, 1086). Processes for the extraction of 
' potash salts from silicate rocks (this J., 1913, 487, 699, 977) 
are reviewed, and one process (this J., 1911, 955) is said 
j to be in experimental operation. The shipments of 
I potash salts and potash fertilisers, in motrio tons, from 
j the German potash mines, for native and foreign con* 
i sumption, during 1911 and 1912, were:— 


Table 1. 


- -- 

— 

.... __ 


1911. | 

1012. 

Muriate of potash . 

443.357 

471,435 

Sulphate of potassium . 

110,123 

115,728 

Sulphate of magnesium and potassium 



48% K,80 4 . 

49,014 

65,987 

40% K,S() 4 . 

144 

173 

Manure salts— 



Minimum, 98% K*(> . 

38.620 

48,069 

Minimum, 20% K t O . 

169.812 

174,867 

Minimum, 30% K,l> . 

! 57,602 

64,514 

.Minimum, 40% K,0 . 

1 379,790 

483,877 

KalnJt and sylvinit . 

3,312,632 

3,251,003 

Oarnallite, etc. 

80.660 

70,462 

Total . 

4,641.654 

| 

4,736,105 


11 . 


Exports of German potash salts in 1911 and 1912. 


1011. 1912. 



Total. 

To United States. 1 

r Total. 

To United States 

Muriate of potash. 

Sulphate of potassium . 

Sulphate of potassium -magnesium . 

Carnalllte, with at least 9% and Iprs than 12% K,0 .. \ 

Haw potash salts, with from 12 to 15% K,0 . 1 

Haw |>otash salts, with more than 15% and less than 20% K„0 . 

Manure salts, including potash salts with 38% K,0 - J 

Abraum salts, SUssfurter salts, etc. 1 

329,751 

109,529 
282.574 (a) 

1,167.972 

229,431 1 

56,893 

143.775 («) 

286,528 
85,452 
48,540 
/ 6,853 

852,084 
i 36,520 
373,665 
\ 31,322 

190,775 

35.366 

14,172 

461,279 

29,633 
149,907 
' 9,678 

Total . 

1,889,826 


1,720,837 

890,610 

00 Includes manure salts. 




Table 111. 


Potash salts imported into United States for the calendar years 1910-1913, in pounds. 


Potash. 


Carbonate of.. 
Caustic, not inclu¬ 
ding refined .. 
Cyanide of .... 
Cnioride of .... 
Nitrate of (salt¬ 
petre), crude.. 
Smiihate of .... 
All other. 


Total 


1010 

mi. j 

1912. 

1913. 

Quantity. Value (dolsj 

Quantity. 

Value (dols.) J 

Quantity. Value (dols.) 

Quantity Value (dols.) 

18,963,619 

(116,871 

20,332,990 

636,366 

20,630,846 

658,343 

21,436,583 

652,685 

8,804,696 

881,873,875 

346,388 

5,262,873 

7,069,837 
(a) 2,114,684 
509,119,193 

287,116 

(0)316,027 

7,651,684 

9,578,437 

1,138,569 

482,265,666 

365,860 

109,627 

7,229,100 

,8,590,120 

1,023,167 

478,826,857 

385,147 

143,999 

7,120,055 

11,496,904 

86,162,874 

3,389,684 

| 338,864 

1 1,426,975 
j 387,662 

7.045,747 

121,039,192 

4,583,940 

265,061 

2,227,820 

442,042 

7,315,531 

97,161,010 

3,509,444 

216,492 

1,769,076 

316,989 

9,876,910 

88,565,073 

6,114,748 

262,575 

1,638,114 

654,637 

610,101,652 

, 8,363,623 

672,205,583 

11,826,106 

621,499,502 

10,726,096 

614,483,408 

10,702,162 


(a) Figures cover period since July 1 . 
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Tails IV. 

Pot ash salts imported for consumption into the United States for the calendar years 1911-1913, »» pounds. 


Potash. 

mu. 

1912. 


1913. 


i Quantity. 

V^lue (dola.) 

Quantity. 

Value (del*.)' 

Quantity; Value (dolt.) 


8,604,855 
7,072, 003 
2,619,040 
006,570,661 
7,944,757 
121,710,568 
| 15,570,411 


7,625,382 
9,690,494 | 

726,659 | 

482,529,396 i 
0,511,208 
98,237,150 
10,858,875 | 

234,868 

370,506 

109,434 

7,229,121 

202.89U 

1,783,846 

781,611 

9,715,878 

8,648,753 

1,395,987 

475,261.505 

9,652,366 

88,698,193 

19,067,144 

" * 

Laustic, not including rcllned .. 

1 'vanlde of . 

chloride of . 

Nitrate of (snlt|»etri ). mule .... 

Sulphate of . 

All other . 

287,097 

294,141 

7,651,095 

265,061 

2,240,651 

689.662 

2724,973 
(n) 342,056 
205,037 
7,076,745 
261,078 
1,677,429 
959,595 

Total 

. 670,122,585 

11,785,381 

#22,170,164 j 

% 10,692.285 

612,139,916 

10.703,913 


(it) Including refined. 


Table V. 

fertilisers imiiorted and. entered for consumption in the United States. 1909-1913, in "buy bus." 



Quantity. 

Value (8). 

. 1 

Apatite. 

Honc-dust (or ani¬ 
mal carbon) ami 
bone ash, lit only 
for fertilising pur- 

2,925 

19,013 

: i 

i i 

JIOSC*. 

Calcium cyunninide 

29,035 

1 #85,201 

or nitrollm .... 

(ft) 


Lunno. 

44,197 

772,#71 ! 

Kalnit . 

Manure units, inclu¬ 
ding double 

163,943 ; 

: 

854,998 j 

manure units .. 

C>) 52,058 

601,804 i 

Thosphntes, crude 

9,983 

99,000 j 

Slag, basic, ground 

«>r unground .. 

690 

5,880 

All other substances 
used only for 

manure . 

184,850 

2.879,845 j 

Total .... 

488,581 i 

5,918,565 


1910. 

1911, 

1912, 

1 

1913. 

j Quantity 

Value (6). 

Quantity. 

Value (|). 

Quantity. Value ($)? 

jQuantfty. Value (1). 

- 

j 

20 

300 

J 

100 1 1,400 

2,962 

22,471 

48,979 

i 

i 

1 1,140,476 

36,866 

943,472 

117,717 | 878,686 

35,012 

851,136 

3,540 

33,565 

582,197 

177,552 

667.870 

2,798,198 

6,292 

36.869 

563,957 

202,496 

774,315 

2,748,140 

9.311 493,519 

19,128 j 329,624 
011.976 , 2,380,362 

26,729 

16,674 

165,330 

1,410,248 

518,429 

2,201,730 

147,242 

21,706 

1,013,00(1 

23,040 

159,796 

16,153 

1.660,040 
157,394 

171,757 1,797,057 

28,821 , 231,255 

223,687 

17,121 

2,245,509 

12^815 

10,774 

93,650 

12,622 

87,994 

12,596 111,300 

13,186 

130,455 

195,991 

3,394,279 

197,810 

4,098,321 

127,932 ; 2,660,887 

154,729 

3,314,460 

1,013,991 I 

9,520,071 

J ,029,375 

10,762,472 

900.338 i #,893,000 

055,436 

10,819,253 


U>) Act separately classified. 


Salt* which contain two Haircuts of crystallisation ; .4 class 
°f • J* K. Maroh. Ohnin. »Soc. Trans., 1014, 
106, 2368—2370. 

Crystals of KHgl 3 ,H 2 (),3(CH g ) a C() t wore obtained 
l»y cooling a solution of potassium ami mercuric iodides 
(molecular proportions) and water in hot methyl carbonate 
and by crystallising KHgI a ,H s O from the samo solvent. 
The salt, NHjtiglj.HjO^CHjJ.CO., was similarly 
prepared, and KbHgI 3 ,H 2 0,2(CH 1 ) 2 (!0 s , by adding 
KbTlgl 3 ,H 2 0 to methyl carbonate. Molecular pro¬ 
portions of silver iodide and sodium or potassium iodide, 
dissolved in a mixture of methyl carbonate and water, 
yielded crystals of Nal,Agl,2H/),2(OH..) s CO, or 

KI,A(tI,H,0,(C‘H,),(!0 t .—F. Now. 

Ferrous chloride and nitric oxide ; ,1 supposed crystalline 

romjiound of -. I. Bclluoci. Gu. chim. ita'l., 1911 

44, IT., 384—389. 

Thomas (Bull. Hoc. Chim., 1895, [3), 18, 385) claim's! 
to have obtained a crystalline compound, Kc(3,,N(),3B,0, 
by the action of nitric oxide on a sat urated ethereal solution 
of ferric chloride. The anther finds that dry nitric oxide, 
has no action on a solution of anhydrous ferric chloride in 
anhydrous ether, if moisture be excluded. In presence 
of water reaction ooours: the solution becomes dark 
Kroon and a small quantity of nitric acid is formed. If 
the solution be evaporated in vacuo over sulphuric acid, 
the original yellow colour is restored, and a yellow raicro- 
ciystallino residue is obtained as described by Thomas. 
This consists, howevor, not of the compound described by 
him, bnt of ferric chloride together with a small quantity of 
nitric acid. (Bee also Manohot, this ,1., 1914, 642, 643.) 

—.A. 8. . 


ib) Prom August 5 to December 31. 

—F. Soon. 

Metals: bisplacnnenl of - from ay neons solutions of 

their suits , by hydrogen at high temperature and pressure. 
W. N. Ipatieff and A. K. Ntarynkcviloh. ,t. Buss. 
I’hvs.-Chem. Hoc., 1914, 46, 172—173. Bull. Soc. 
Chim.. 1914, 16, 753. 

From n saturated solution of mercurous nitrate, hydrogen 
under a pressure of 130 atmospheres caused the deposition 
of bright yellow crystals of 2HgO,N,0 s ,H,0 (in which 
globules of mercury were visible under the miorosoone) at 
160° C„ and metallic mercury alone at 225’ 0., the solution 
becoming acid in the latter case ; from a solution of 
mercuric nitrate with hydrogen at 120 atm., crystals, 
similar to the above but mixed with Hg<), were obtainod 
at 110’ and metallic mercury, with crystals of HgO, 
at 240 —250° (the latter solution also becoming acid. 
At 220° with hydrogen at 195 atm., white needles of 
0d(NO,),,(!dO,2H,O were deposited from a 2jV-solntion 
of cadmium nitrate, the deposit obtained at 250°—260° 0. 
with hydrogen at 220 atm. being similar but containing 
crystals of cadmium. From a 2 Absolution of cadmium 
sulphate with hydrogen at 250 atm., Cd80 4 ,H,0 and 
occasionally cadmium were obtained at 220° C., and 
yellow needles of CdS at 270’—285“ C. A basic salt was 
dejswited from a 2JV-snlution of zino nitrate at 290° C. 
bv hydrogen at 140 atm., and crystals of ZnO at 320°— 
330“ 0.; the deposit obtained at 360° C. with hydrogen 
at 360—380 atm. was similar to the preceding but con¬ 
tained microscopic crystals of line. Crystals of Zn8 
were deposited from a 2-V-solution of zinc sulphate at 
290° C. by hydrogen at 250 atm. From a 2A-solution of 
magnesium nitrate crystals of MgO were deposited at 
340° C. by hydrogen at 230 atm.; while a basic solution 
of MgS was obtained from a 2 Absolution of magnesium 
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sulphate at 340° C. with hydrogen at 340 atm. Heated in 
a quart* tube, a 2N-*olution of nitric acid was com¬ 
pletely converted into NH, at 370° C. by hydrogen at 
&00 atm., while a similar solution of sulphuric acid was 
almost completely decomposed into HjH at 350° C. by 
hydrogen at 238 atm. In the presence of water, freshly 
precipitated zinc oxide was not reduced at 380° C. by 
hydrogen at 320 atm.—W. E. F. P. 

Nitric oxide and chlorine ; Rate, of combination of gaseous 

-. 7. J. E. CoateB and A. Finney. Chem. Hoc. 

Trans., 1014, 106, 2444—2452. 

Nitric oxide and chlorine were allowed to mix in equivalent 
proportions and the rate of decrease of pressure, at constant 
volume, was observed. Velocity constants, calculated from 
the results obtained at 0° and 14*8° C., indicate a reaction 
of the third order, as required by the equation 2NO+Cl t --- 
2 NOC1. The temperature-coefficient waB approximately 
1*23 for an increase of HP C. —F. Soon. 

Nitrogen trioxide ; Dissociation of gaseous - -B. M. 
Jones. Chem. Hoe. Trans., 15)14, 105, 2310—2322. 
(Compare H. B. and M, Baker, this J., 1907, 1276.) 
The vapour density of a sample of nitrogen trioxide, 
which had been dried for two years ,over phosphorus 
pentoxido, was determined at a series of temperatures, 
pressures, and volumes ranging from 15°—138" C., 106— 
818 mm., and 1 •05—0*2 litres respectively. The results 
obtained (35-07 to 24-00) arc in agreement with the 
assumption that the liquid is mainly m the form of N 4 0, 
molecules, which increase in number on drying and are 
blue ; a certain number of NO, (or N t 0 4 ) and NO molecules 
are also present, owing to incomplete drying. On vapori¬ 
sation, tlie N 4 0, molecules dissociate (almost completely 
at 140° C.) to give N a O s , NO,, and NO in equal volumes 
(the reverse change taking place on cooling). Both N,iO c 
and Nj() a arc colourless or nearly colourless in the gaseous 
state.—F. Soon. 

Cerium and hydrogen ; Recipm'al action of -. 1. I. 

Joukoff. J. Russ. Phvs.-Chem. Hoc., 1914, 45, 2073. 
Bull. Hoc. Chim., 1914,' 10, 531. 

('rrium when heated in an atmosphere of hydrogen 
rapidly absorbed the gas at about 350° 0. Between 450° 
and 510° (J. the dissociation pressure was about J mm. 
so long as the proportion of hydrogen did not exceed that 
corresponding to CcH 2 ; beyond this tho dissociation 
pressure increased with the hydrogen concentration. 
Jt is concluded that the hydride, CeH a , is formed, and 
that this hydride is capable of dissolving hydrogen.—A. S. 

Sulphur and selenium ; Preparation of colloidal sedations 

of - in glycerol and erythritol arid mixtures of the 

same. P. P. von Woimarn. J. Russ. PhvB.-Chem. Hoc., 
1913, 45, 1689—1690. Bull. Hoc. Chim., 1914, 10, 180. 
HoLtrnoirs of sulphur or selenium in glycerol or erythritol 
whan cooled to very low temperatures, e.y. —80 ft C„ 
yielded colloids of varying degrees of dispersion according 
to the rate of cooling and the concentration. When added 
to eold water, these products yielded colloidal solutions, 
those of sulphur being colourless and transparent, or more 
or less opalescent, and those of selenium being orange, 
red or pink. The solutions possess considerable stability : 
the orange selenium sol showed no perceptible change 
after 10 days. Above 160° C. the sulphur glycorinosols 
acquired a deep blue oolour.—A. H. 

Lead and the end product of thorium. Part /. A. Holmes 
and R. W. Lawson. Phil. Mag., 1914, 28 , 823—840. 

It has been suggested recently that the end products of the 
disintegration of uranium, thorium, and actinium are all 
isotopio with (i.e. indistinguishable chemically from) 
ordinary lead. This view has been practically established 
so far as the end product of uranium (uranium lead or 
radium G) is concerned, the ratio Pb: U being constant 
in minerals of the same goological age and increasing with 
the age in the case of minerals of varying age. Analysis 
of a number of Devonian minerals and comparison of 


published analyses of minerals of varying geologinal 
age has now shown that there is no constancy in the Pb : Th 
ratios for minerals of the samo age, and henoe that thorium 
E (thorium lead) cannot be a stable isotope of lead, but 
must disintegrate slowly, losing radiations which have 
so far escaped detection (the half-period of deoay has been 
calculated to bo 6 x10 s years by R. W. Lawson, Nature, 
July 9, 1914). It is suggested that the stable end products 
of thorium and actinium arc respectively bismuth and 
thallium.—A. H. 

Thorium D ; Volatility of -. Note on the. relative 

^‘activities of thorium C and D. A. B. Wood. Phil. 

Mag., 1914, 28, 808—818. 

An active deposit of Th l), untreated, or treated with nitric 
acid, volatilised at 520° C., but at 270° C. after treatment 
with hydrochloric acid. This is in accord with the views 
of Schrader (this J., 1912, 685), Russell (this J., 1912, 
685), and Barratt and Wood (Proe. Phys. Hoc., London, 
Juno, 1914), that active deposits of radioactive substances 
are capable of forming definite chemical compounds. 
Th 1) recoils in tho atomic state from Th whether the 
latter be fret* or combined with acids, but from thorium 
active deposit dissolved in hydrochloric aeid, a portion of 
the recoiling atoms of Th 1> appears to recombine with 
chlorine liberated by ihe disintegration of molecules of 
thorium chloride. 

Thorium I) is completely volatilisod above 700° C., 
whilst Th C volatilises only at about 780" C. This method 
was used to obtain Th C free from Th I), and pure Th J). 
The relative /J-activities of the two products were found 
to be 1-5 :1.—A. H. 

Radium in India. [T.R.] 

M. (!. A. t'RUMr, of Bombay, while on the Hingar 
estate in the Hava district, states that : The pitchblende 
mine on Abrakhi Pahar, a small hill situated about half a 
mile duo oaHt of the village of Bhanekhap, is now being 
worked. 11 is only 42 foot deep, as without aid of any 
mechanical contrivances progress is necessarily Blow. 
Over 8 owt. of pitchblende has been won, and thero is 
every prospect of finding further segregations at a depth 
yielding a richer supply of the precious mineral. Outcrops 
of tripliio (a ferrous manganous fluophosphate that seems 
to be associated with pitchblende) have l»een found 
in other parts of the estate. Both pitchblende and uranium 
ochre have boon known for many years to occur in the 
(laya district at the Hingar mica mines, though very little 
has been done to ascertain the amount available. 

Saltpetre t n Texas. Oil, Paint, and Drug Rep. Nov. 23, 
1914. [T.R.J 

A supply of nitrate of potash is reported to have been 
discovered near Alpine, Texas. A oompany will be 
formed t o place the product on the market. 

Japan's drug and chemical trade. Oil, Paint and Drug 
Reporter, Nov. 23, 1914. [T.R.J 
Hinck the beginning of Hoptember many large orders 
for chemicals and drugs have been received in Japan 
from Russia. These articles had formerly been obtained 
in Germany, and more recently from England and tho 
United States. The demand' for iodine compounds, 
acetic acid and other chemicals has boon particularly 
large, and they are being exported from Kobe firms to 
Russia. 

Hungarian chemical industry. Chem. and Druggist, 
Dec. 4, 1914. |T.R.] 

Of all branches of Hungarian industry the chemical 
factories have suffered most from the war; 70 per cent, 
of the dye and general chemical manufactories have been 
stopped, the only exoeption being the mineral oil works, 
which are furnishing benzine for the army. The stocks 
of raw material for this industry, however, will soon be 
exhausted. Only three sugar factories are at work, 
the others being stopped because of lack of railway facilities 
for Hie oonveyanoe of the beets. The glass industry is also 
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seriously affected; only four of eighteen glass factories I 
are at work, the others having had to stop on acoount of ! 
lack or raw material or of capital. 

Patents. 

i 

Burner oases; Method of separating footer from -., 1 

J. B. F. Horreshoff, Assignor to General Chemical Co., 1 
New York. U.S. Pat. 1,113,437, Oct. 13, 1914; date 
of appl., Feb. 17. 1911. 

Burner gases which have been treated with dilute 
sulphuric acid are rapidly coolod from 200° to 100'’ F. 
(93® to 38° 0.) and the oondonsod liquid removed. 

—F. SODN. 

Sulphuric acid ; A pparatns for the concentration of -. 

R. Bithcll and J. A. Beck, Belfast. Eng. Pat. 25,520, 
Nov. 7, 1913. 

A hollow column, heated internally, is provided on the 
outside with a number of superposed gutters through 
which the acid gravitates successively. The inner walls 
of the troughs are constituted by the column itself, whilst [ 
the outer walls, which are curved in vertical section, have i 
each a out. to allow the overflow of acid into the trough ] 
immediately below. A valvo regulates the flow of acid j 
into the uppermost trough, and the bottom trough has 
a curved outlet. The column is constructed of iron or 1 
other material and may be built up in sections.—F. Sodn. | 


for the supply of steam to the lowest segment. ^ The seal 
bonnots are adapted to slide longitudinally from thn 
risers and to be removed by hand through openings in 
the walls.—F. Sopn. 


Ammonia and alumina from aluminium nitride; Proceed 

of producing -. E. Mildo, Goldschmioden, Germany, 

Assignor to Aluminium Industrie Aktionges., Nett- 
hausen, Switzerland. U.S. Pat. 1,115,003, Oct. 27, 
1914 ; date of appl., dune 10, 1913. 

Aluminium nitride is oonverted bv boiling with the 
hydroxide of an alkaline-earth metal into ammortia and 
an alkaline-earth ahuninatr. and the latter is boiled with 
a highly concentrated solution of alkali carbonate, 
the resulting alkali aluminate being treated for the pro¬ 
duction of pure alumina. Or, the nitride and alkaline- 
earth hydroxide am boiled simultaneously with the 
solution of alkali carbonate, and alumina prepared from 
the concentrated solution of alkali aluminate thus obtained. 

—F. SODN. 


Cyanogen compou nds ; Prttrcss of preinring -. *1. K. 

Bucher, Coventry, Assignor to Nitrogen Products Co., 
Providence, R.I. U.S. Pat, 1,116,559, Nov. 10, 1914. 
Date of appl., March 9, 1914. 

See Eng. Pat, 11,797 of 1913 ; this.l., 1914, 749.—T. F. B. 


Sulphuric acid; Tray or dish for use. in the concentration j 

of - [by the cascade, system |. d. A. Beck, R. Bithcll, , 

and d. A. Beck and Son, Ltd., Belfast, Eng. Pat. I 
25,802, Nov. 11, 1913. 

A shallow vessel, with a flange at its upper part, designed 
to rest upon the brickwork of the flue, so as to allow the : 
body of the vessel to fit completely into the aperture j 
provided, and thus expose a relatively extended surface to 
direct contact with the heating gaseH. (Reference is 
directed to Eng. Pats. 2205 of 1872 and 2839 of 1879.) 

— F. Sopn. J 

Sulphuric acid ; Tubular apparatus for treating corrosive ! 

liquids more, especially for concentrating - by steam j 

heat. P. M. Pritchard and The United Alkali Co., j 
Ltd., Liverpool. Eng. Pat. 29,542, Dec. 22, 1913. j 
Thk joints between the protective coverings ot the tubes 
and the lining of the evaporation vessel are so made that 
they arc not subjected to the pressure of the fluid (e.g., 
steam) passed through the tubes, and the joints of the 
tubos with the chests, for the inlot and outlet of the 
hoating fluid, are so arranged as to be out of contact 
with the liquid under treatment. In apparatus for 
concentrating sulphuric acid, for example, the leaden 
lining of the evaporation vessel is turned m at each tube- 
plato hole, so as to form a seating against which the 
flanged end of a leaden sleeve, fitting over the tube- i 
covering, is forced by means of a nut manipulated from 
the outside, and the ends of the sleeve and cover an' 
burned together in a space provided between the tube- j 
plate of the evaluation vessel and that of the steam- j 
chest, whilst the ends of the tubes are expanded into nuts | 
screwed into openings in the inner walls of the steam- 
chests. The tubes are readily removed and replaced. 

— F. Soon. i 

Ammonia still. W. H. Wright, Duluth, Minn. U.S. Pat, 
1,114,843, Oct. 27, 1914 ; date of appl., Aug. 29, 1910. 1 
A column comprises a series of superimposed rectangular \ 
segments, having weirs, and a lower series of segments ! 
each containing a number of parallel connected canals, i 
formed by dams projecting alternately from opposite 
walls. The liquor is noatea in the upper segments by i 
asoending hot gases and then passes to the lower seg- i 
ments. Vapour “ risers,” with saddle-shaped seal 
bonnets, in the walls of the canals, allow heated vapours j 
to pass through the liquor, which overflows from the j 
canals, through removable ducts, to a lime-box and thonce 
to the canals of a lower segment, means being arranged 1 


VIII.—GLASS; CERAMICS. 

Chemically resistant glass lacquer. Fox. See XIII. 


Patents. 

Glass-melting furnace. T. L. Hollo, St. Louis, Mo. U.S. 

1,111,258, Sept. 22, 1914. Date of appl., April 9, 1913. 
In a furnace of the lion-reversible regenerative type, 
burner and down-take flues are disposed alternately on 
each side of the furnace body, connecting this with a 
regenerator. Each burner flue and down-take flue on 
one side are opposite a down-take flue and a burner flue 
respectively on the other side of the furnace, whereby 
the products of combustion arc drawn in several directions 
through the interior of the furnace and are equally dis¬ 
tributed to tho several outlet flues.—A. S. 


Brick dryers ; Gas furnace for -. t?. M. Raymond 

and G. R. Munima, Assignors to C. W. Raymond Co., 
Dayton, Ohio. U.S. Pat. 1,117,905, Nov. 17, 1014; 
date of appl., Juno 18, 1914. 

The front wall of the dryer has a pocket in the inner 
face with a burner tube mounted in it, and extending 
into the furnace. Tho communicating air images 
extend longitudinally through the furnace, nnd connect 
the jiocket with the atmosphere through the front wall 
and the ehoquor work mounted in tho lurnaoe on oach 
sido of the air passages.— (4. W. McD. 


Enamel; White -. I. Kreidl, Vienna. U.S. Pat. 

1,117,197, Nov. 17, 1914. Date of appl., Oct. 30, 1912.* 
See Fr. Pat. 450,228 of 1912 ; this J., 1913, 488.—T. F. B. 


IX.—BUILDING MATERIALS. 

Patent. 

Manufacture of fuel and other briquettes and of briquette 
and other binders . Eng. Pat. 22,738. Bee 11 a, 
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X.—METALS; METALLURGY, LNCLUBfiiG 
ELECTRO-METTAIXURGY. 

Specification* adopted by the American Society for Tenting 

Material*, 1914; Stamford- -. Year-Book of the 

Society, 1914. 

Carbon -steel mil*. 7 «*per/ww.- -Inspectors representing 
the purchaser shall have free entry to the works of the 
manufacturer at all times while the contract is being 
executed, anti shall be afforded all reasonable facilities 
to ascertain that the rails have been ynade and loaded 
in accordance with the terms of the specification. All 
tests and inspections shall be made at the place of manu 
facturc, prior to shipment, and shall be so conducted as 
not to interfere unnecessarily with the operations of the 
mill. Material. —The material shall be steel made by 
the Bessemer or open-hearth process, aw provided by 
tho contract. Chemical requirement*. —The chemical com¬ 
position of the steel from which the rails arc rolled 
shall be within the following limits :— 

j Weights, lb. per yd. 


I 50—611 incl. 70-84 inel. 85 100 met. 101-120 inch 

Heeee.mer steel. 

<"?i.(KJ7—0-47 0*40—0,»0 0*45 0 55 0-45 0 55 

Mn% . 0*80 110 0*80-1*10 0-80— MO 

P°„ mnx. .. 010 IMO 010 (MO 

8 i"„ max. .. 0-20 0-20 0*20 0-20 

Open-hearth steel. 

("’„ . 0-50—0*(l:i 0-53—(MW> 0 02 —0 7.i 0 02 0 75 

Mn"„ . 0 00—O W O-0O—000 I 0-00—0-1HI 0*00- 0 00 

1*",, max. .. 004 004 i 0 01 001 

Hi°„ max. .. 0-20 0 20 0 20 0-20 


Average carbon. —Jt is desired that the percentage of 
carbon in an entire order of rails shall average as high as 
tho mean percentage lie tween the upper and lower limits 
spiffed. Analyses. —Analyses shall be furnished as fol- 
lflPfi :—For the Bessemer process, the manufacturer shall 
furikish to the inspector, daily, determinations of carbon 
for each heat before the rails are shipped, and analyses 
of the average amount of the elements, (', Mil, Si, 1*. and S, 
for each day and night turn. These analyses shall he 
made on drillings taken from the ladle test ingot not less 
than l in. beneath the surface. For the open-hearth 
process the manufacturer shall furnish the inspector with 
a chemical analysis showing the amounts of the elements, 
(1, Mil, Si, 1’, and K, for each heat. On request of the 
inspector, the manufacturer shall furnish a portion of the 
test ingot for t glieck analysis. Physical trquircmcnls .— 
Tests shall be made to determineDuctility or tough¬ 
ness as opposed to brittleness; and soundness. The 
physical qualities shall Ik* determined by the standard 
drop-testing machine of the American Railway Engineering 
Association. The tup shall weigh 2000 Jb. and have a 
striking face, with a radius of 5 in. The anvil block shall 
weigh 20,000 lb. and be supported on springs. The 
supports for the test pieces shall be a part of, or firmly 
secured to, the anvil, and shall he spaced 3 ft. Iietween 
the centres for rails 100 lb. per yd. or less in weight 
and 4 ft. for rails over 100 Jb. per yd. in weight. The 
bearing surfaces of the supports shall have a radius of f> in. 
Pieces for drop tests. —Drop tests shall be made on pieces 
of rail not less than 4 ft. and not more than 0 ft. long. 
m These test pieces shall be cut from the top end of the top 
rail of the ingot, and marked on the base or head w'itn 
gauge marks 1 in. apart for 3 in. each side of the centre 
of the test piece, for measuring the ductility of the metal. 
Temperature of the test pieces to be between 00" ami 
100° F. (JiW>°—38° O.). Height of drop.— -The test piece 

shall ordinarily be placed head upwards on the supports. 


1 

Weight of rail, 

■’“'i 




lb. par tfi. aO—00 

(51—70 

80—00 

01- -100 

101—120 

Height of drop. 





ft . 

Ml 

17 

18 

21 


UnddPWpaote, the rail under one or more blows shall 
show at loast 6% elongation for one inch or 5% each for 
two consooutivc inches of the 0 in. soalo marked as des¬ 
cribed in the above section on “ Pieces for drop tests." A 
sufficient number of blows shall be given to determine the 
complete elongation of the tost piece of at least every fifth 
heat of Bessemer steel, and of one out of every three test 
pieces of open-hearth steel. 11 is desired that the permanent 
set after one blow under the drop test shall not exceed 
that in the following table, and a rocord shall be made 
of the information :— 



1 

Permanent wt, inches 


j 

(measured by middle 



ordinate in 

a IcnRth of 

SrctlOll. 

Weight, , Moment 

3 ft.). 


lh. per yd. j of inertia. j 





Itowmer , 

Open-hearth 


; 

process. 

process. 

i 

A.KA A.! 

100 . 48 01 

i 

1-45 

A.lt.X. 15. ; 

100 41-20 

205 

1 80 

A.lt.A.—A. ! 

00 , 38*7u 

1 00 

1(55 

A.lt.A.-15. 

oo i :i 2 :>o 

2*20 

2 00 

A.lt.A.—A. 

80 28-80 

2-85 

2-45 

A.lt.A.— It. 

HO 1 25*00 

:M5 

2-85 

A.lt.A.— V. 

70 1 21-05 

:i-5o 

:hu 

A.lt.A. -It. 

70 18 rt() 

L_-i- 

:t-85 

3 50 


Test pieces which do not break under the first or subse¬ 
quent. blows shall Ik* nicked and broken, to determine 
whether the interior metal is sound. One piece shall be 
tested from each heat of Bessemer steel. 

Ojtcn-hearth steel girder and high tee rails :—The chemical 
coMftosition shall conform to either of the following 
requirements 



; (’lass A. 

Class 15. 

r*„ . 

. (MW 117.’. 

0*70—0*85 

Mn°,. . 

. 1 0(50— 0*00 

0(50—000 



not o\cr0 20 

P% . 

. i not o\cr 0 01 

not over 0*01 


Analyses are to be made, by the manufacturer from a 
test ingot taken during the pouring of each melt. Drop 
tests shall be made on a machine of the type recommended 
by the American Railway Engineering Association. 

Jxtm carbon steel splice bars.—Tho steel may be made by 
thrf Bessemer, open-hearth, or any other process approved 
bv the purchaser. If made by the Bessemer process it. 
shall contain not more than (H0%, and by the ojicn hearth 
process not more than 0-05% P. The tensile strength 
shall be 55,000—65,000 lb. per sq. in. and the elongation, 
min., in 8 in., 25 %. 

Medium carfxtn steel splice Ixirs.- -The steel shall bo 
made by the open-hearth process and shall contain: 
(J not less than 0*3 and P not more than 0-04%. It shall 
have a tensile strength of 68,000 lb. per sq. in., and an 
1 , 000,000 j . 

elongation, in 2 in., equal to tail m no cane 

under 20%. 

High carbon steel sjtlice bars.- -Tho steel shall be made 
by the open-hearth process, and contain : (! not under 
0*45%; P, not over 0-04%, minimum tensile strength, 
85,000 lb. pci 1 sq. in., elongation in 2 in., 14%. Bend 
tests.— A specimen of J sq. in. section shall bend 
cold through 90 deg. around a pill the diameter of which 
is equal to three times the thickness of the specimen, 
without cracking on the outside of the bent portion. If 
preferred by the manufacturer and approved by the pur¬ 
chaser, the following bend test may be substituted for the 
above. A piece of the finished bar shall bend cold through 
45 deg. around a pin the diameter of whioh is equal to three 
times the greatest thickness of the seotion, without 
cracking on the outside of the bent portion. 












Strvdllfnl steel*for cars. 


*■ 
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A'xlra Aijrt cordon steel splice bars .—KteS In fS modi; 
by the open-hearth procera and to contain not over 0 04% P. 

■The minimum tengile strength to be 100,000 lb. per nq. 
m - and elongation in 2 in., 10%. A specimen of i sq. in. 
section to bend cold through 60° around a pin the diameter 
of which is equal to 3 timeB the thickness of the specimen, 
without cracking on the outside of the bent portion. 

Structural sled for bridge*. —fc&eel to be made by the 
open-hearth process and to conjfortn to following require¬ 
ments:— 




Structural stcid, 
snd plates for 
cold Hanging. 


Composition: 
j, rack! 


p 1 «‘U . I not over 0 00% 

i basic . not over 0 04% 

s . i not over 0-05% 

Physical pro|>erties. 



t basic 


Physical properties : 
Tensile strength, lb. 

su. in. 

Yield point, min., lb. 

sq. in. 

Elongation in 8 in. min., 
Elongation in 2 in. min., 



Structural si eel. j 

Rivet steel. 


not over 0 - 00 % | 

not o\er 0 01 ",, 


not over 0-04% | 

not over 0-04% 


not over 0 06% | 

not oxer 0-045% 

]>or 

66.000 05,000 

4(1,000—50,000 

j>rr 

()-.» tens. str. 

0-5 tens. str. 


1,500.000 

1,600,000 

* w 

Tens. ntr. 

Tens. str. 


22 

— 


Tensile strength, 
per sq. in. 


per sq in. 
Elongation in 
mm.. % _ 


Structural steel. 

lllvotH, and plates 
for eold flanging. 

lb' 


' 


50,000—05,000 

48.UJJ0—58,000 


0-5 tens. str. 

0-5 tens. str. 

in., 

1.500.000 

1.500,000 


Tens. str. 

Ten*, str. v 


Structural steel for ships .—Steel to be made by the open- 
hearth process and to be of the chemical composition 
specified above for structural steel for cars. Tensile 
strength to be 58,000—68,000 lb. per sq. in. Minimum 
yield point, 0*5 tons. str. Min. elongation in 8 in., 


Structural nickel steel. 


t'om posit ion. 

St.ruetiirnl steel. I 

, 1 

Hi vet steel. 

( . 

not over 

0-43% 

not oxer 

0 30% 

Mn . 

not over 

o-7o% 

not over 

000% 

„ f acid . 

not over 

005% 

not over 

0-04 % 

' 1 l»-i«ie. 

not. over 

11-01% 

not oxvi 

0-03% 

s . 

not over 

0 05% 

not over 

<> 015% 

Si . 

not under 

3-25% 

not under 

y-25% 


1.5(K),000 o 
Tens. str. ° 

Hirst steel for skips .—S not to exceed 0-045%. The 
rivet shank shall bend cold through 180 deg. flat on itsell 
without cracking on the outside of the bent portion, and 
the rivet head shall flatten, while hot, to a diametei 
2 i times that of the shank without cracking at the edges. 
The chemical and physical requirements are otherwise, at 
specified for structural steel for bridges. 

Carbon-steel bars for railway springs .—The steel afyall 
be made by the open-hearth, crucible, or electric process 
and shall be of the following composition :— 




Plates, 

shapes 

! Eye. burs 
| and 

Eye burs 

Physical 

Rivet 

and 

rollers, 

and 

properties. 

steel. 

liars. 

iinnn- 
| ilea led. 

pins, 

annealed. 

Tensile strength, 

70,000- 

84,000— 

! o.i,mxi - 

00.000— 

lb per sq. In. 
Yield point, min., 

80,000 

100.000 

J 110,000 

105,000 



lb. per sq. in. 

45.000 

50.000 

55.000 

52.000 

Elongation in 8in.. 

min., % . 

Elongation in 2 in., 

1,500.000 
Tens. str. 

1,500,000 
Tons. str. 

1,500,000 

Tens. str. 

20 


inln., % . 

Reduction of area, 



1(5 

20 





min.. % . 

10 

2.» 

2.* 

35 


Structural steel for buildings. 


| 

Structural steel. 

Rivet steel. 

t 'ompusitiun: 

( Ressemer . 

i Ojieu-heartli - 

not over 010 % 
not over 0-06% 

not over (MIH% 
not over 0 015':, 

40,000 -56,000 

0-5 teus. str. 
1.400,000 
Tens. str. 

Physical properties : 
Tensile strength, lb. 

per sq. in. 

Yield point, mm., 
lb. per sq. in. 
Elongation in 8 in., 
min., % . 

i 

55,000—65,000 i 

I 

0-5 tens. ntr. 
1,400,000 j 

Tens. str. 

Elongation in 2 in.% 

22 



Structural steel for locomotives. —I* fo be not over 0-05, 
and 8 not over 0*05%. Tensile strength. 55,000—65,000 
lb. per sq. in. Minimum yield point 0-5 tens. str. 

] ,500,000 

Minimum elongation in 8 in., Tens. str. 


Class A. (Huns V 





Elliptical and 
helical springs. 

Helicnl springs. 

('. % . 

0-00—1-10 

0-05—1-J5 

Mil. lilHX. % . 

O-fiO 

(160 

P. max. % . 

005 

005 

s, max. ",. 

005 

005 


lii lie I steel concrete reinforcement bars.*- P not to exceed 
0 -10% in steel made by Bessemer process, and not above 
0*05% in open-hearth steel. The bars shall be made 
from new billets. ('old twisted bars shall be twisted 
cold with one complete twist in a length not over 12 times 
the thickness of the bar. The requisite physical properties 
vary according to the different grades of plain, deformed, 
and cold-twisted bars. 

Blooms , Inllels, find slabs for carbon steel forgings .—These 
arc divided into 5 classes of varying carbon ranges accord¬ 
ing to.the purpose to which the steel is to be applied. 0 
ranges from 0 08 to 0-60 %, Mn from 0*30 to 0-70, F, max., 
0-045, ami S, max., 0-05%. 

Carbon steel and alloy steel forgings. Small variations 
in the Mn and Ni content are allowed according to the 
particular application of the forgings. The lower limit 
of Mn varies from 0-30 to 0-40, and the higher limit from 
0-55 to 0-80. P not over 0-04 to 0-05. 8 not above 

0-05%, Ni. not under 3-00%. 

Quenched and tempered carbon steel axles, shafts, and other 
forgings for locomotives and cars. —C, lower limit 0-25— 
0-35%, higher limit 0-60—0-70%, in each case according to 
classification; Mn 0-40—0-70, P not over 0-05, and 8 not 
over 0-05%. 

Carbon steel forgings for locomotives .—Mn 0*40—0-70%. 
P not over 0-05%. 8 not over 0-05%. 

Carbon steel car and tender axles .—C 0-35—-0-55%, 
Mn not ovor 0-70, P not over 0*05, 8 not over 006%. 
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Cold-roUed tied axles .—C not over 0-40, Mn 0-40—0-80, 
P not over 0*06, and 8 not over 0-05%. The axles shall 
conform to the following minimum requirements as to 
tensile properties :—Tensile strength, 70,000 lb. per ml in. ; 
elastic limit, 60,000 lb. per sq. in.; elongation in 2 in?\u8% ; 
reduction of area, 35%. The test specimon shhll bend 
cold through 180 dog. around a 1 in. pin or mandrel, 
without oracking on the outside of the bent portion. 

Forged and rolled, forged , or rolled solid carbon-steel 
wheels for engine-truck, tender, and passenger service, or 
for freight-car service, and wrought solid carbon steel wheels 
for electric railway service. 


Composition. 


O % 


tfv 

P % 

jj % 


Arid. 


0*60—0-80 
0-55—0-80 
015-0-35 
not over 0-05 
not. over 0 05 


basic 


0 65— 0-85 
0-55—0-80 
0-10—0-80 
not over 0-05 
not over 0 05 


Tensile properties. 


Tensile strength, lb. 

per sq. in. 

Elongation in 2 in., % 
Reduction of nr on, % 


t’lasH A. 


Tyres for 
passenger 
engines 


105,000 

12 


Tyres for 
freight 
engines 
and for 
engine 
truck, 
tender 
truck, 
trailer 
and car 
wheels. 


115,000 

10 

14 


Steel tyres .—Mn not over 0-76, P not over 0-05, 8 not \ 
over 0 05, and Si not over 0-35%. 


Tyres for 
switching 
engines. 


125,000 

a 

12 A 


(4 to 15 htflllfkt various temperatures (1000° to 1190°C.)» 
in some cases under slightly oxidising (decarburising) 
and in othors slightly reducing (carbunsing) conditions, 
produced by means of carbon monoxide in contact with 
Boft iron and with carbon respectively (compare Giolitti, 
this J., 1010. 1456). It is concluded from the results 
that tho direct physical action of slag inclusions is negligible, 
for by appropriate heat treatment the characteristic 
injurious effects may be notably diminished and in some 
cases eliminated. Micrographic examination showed that 
ferrite which separated during or immediately after a 
process of carburisation by gaseR dissolved in tho metal 
was independent of, and separate from, the slag inclusions, 
whereas that separated during or after decarburising 
conditions was found, at least in part, around the slag 
particles and to a greater extent the greater t he degree 
of dccarburisation and the less distorted (e.g. by mechanical 
treatment) the crystallisation of the ferrite. In the manu¬ 
facturing process a condition of equilibrium of oxidation 
exists between the metal, the slag and the gases, depending 
upon the temperature. In cooling through the tem¬ 
perature range corresponding to the separation of ferrite, 
the included slag probably causes dccarburisation of the 
metal immediately in contact therewith and thus induces 
separation of ferrite, tho particles of which act as nuclei 
for that separating subsequently. Photomicrographs are 
given in support of the authors' views, which, for the 
present, arc expressly limited to acid open-hearth steel of 
the kind used in the investigation. Following is an 
example of the improvement which may be effected b\ 
appropriate heat treatment of metal containing slag^, 
inclusions : 


Tempered at 800" .Subjected to special 
| and annealed at heat treatment un- 
500" (\ dcr carburising 

conditions. 


Steel castings .—P and 8 to be below 0*05%. 


Tensile strength, kilos 

per sq. mm. 

Elongation, °«,. 

Contraction, % .... 


70 2 
15 
J8 


71-3 

26 

47 


Tensile properties. 

1 

Hard. | 

Medium. 

Soft. 

Twiflile strength, lb. j 




per sq. in. 

Yield point, lb. per i 

80,000 

| 

70,000 

60,000 

sq. In. ! 

36.000 1 

31,60(1 

27,000 

Elongation in 2 in., % j 

15 j 

i8 ; 

k 

Reduction of area, % j 

20 

25 | 

i 

30 


Lap-welded and seamless steel boiler tubes , safe ends, 
and arch tubes .—C 0-08—0-18. Mn 0*30—0*50, P not over 
0-04, and S not over 0 045%.—J. N. P. 


Cast iron ; Some notes on chilled -. E. B. Tilt. Proc. 

Amer. Soo. ToBting Materials, 1914. [Advanoc proof.] ; 
The variations in tho properties of cast iron according 
to its composition and tne effect of chilling were examined 
with a view to determining the most suitable material 
for car wheels. Wheels were tested by allowing weights 
to fall repeatedly from definite heights until the flange 
was broken off, and also by submitting them to a rapid 
temperature chango. The naturo of the defects to which j 
the wheels are subject is discussed. Satisfactory metal j 
can be obtained both from charcoal pig iron, and from 
material prepared from coke pig iron, steel sorap, and j 
ferro-manganese. The carbon content should not exceed 1 
3-5%. The metal was found to be brittle in proportion 
to the degree of chilling.—J. N. P. 

8lag inclusions in open-hearth sled. 1. Effects of slag 
inclusions on the structure of a nickel-steel. F. Giolitti 
and S. Zublena. Annali Chim. Appl, 1914,2,218—245. 
Test-pieces of an acid open-hearth steel containing C 0-38, 
Mn 0-60, 8i 0-22, S 0-008, P 0-02 and Ni 2-02%, and 
showing slag inclusions, were heated for varying periods 


(See also Matweieff, this .1., 1910, 822, 1385; Hibbard. 
1911, 898; Ziegler, 1911, 1214; Fischer, 1912, 987 ; 
Rosenhain, 1913, 87 ; Oberhoffer, 1913, 605.)—A. H. 

! j Steel. 1 .-1 failed axle : study of an internal transverse 
fissure. R. Job. Proc. Amer. Hoc. Testing Materials, 
1914. I Advance proof, j 

j A fault in a stool axle which during working on the lathe 
! lod to the development of a transverse crack and longitu¬ 
dinal Assures, was examined microscopically. The 
fractured section showed evidence of the presence of 
intense strains produced by unequal cooling of the steel 
in or after removal from the annealing furnace. Local 
porosity anti Blag inclusions pointed in addition to imperfect 
; milling. -J. N. P. 

Alloy steels; Magnetic habits of -. J. A. Mathews. 

Proc. Amor. Hoc. Testing Materials, 1914. [Advance 
proof. 1 

! The magnetic properties of hardened allo^r steels are shown 
to vary with the physical characteristics of the metal. 

! Alloys hardened by quenching in oil givo a lower 
j permeability and residual magnetism but a higher coercivo 
force than those quenched in water. Tho size of the cross- 
| section of tho metal also has an influonoe, varying according 
to the hardness of the metal. —J. N. P. 

The Renner felt electric furnace. Engineering, 1914, 98, 
638—641. 

Rennerkelt electric furnaoos are now being used on the 
Continent, and also in England, in the manufacture of 
steel and iron castings, tool steel, electro-steel from pig 
iron and ore, etc. The general construction is shown in 
the accompanying figures. The furnace is usually built 
with a horizontal, cylindrical steel shell, which can be 
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tilted round a horizontal axis. It is li^ltt^first with 
asbestos, then with silica or “ first-quality’” brioks, and 
finally with oarbon, silioa, or magnesite brick. The 


preoipitate the silver, the liquid stirred until the precipitate 
is agglomerated, allowed to stand for 1 hour, and filtered 
through a double filter; the latter, with the preoipitate, 



^charging or casting door may bo provided in the side or 
end of the shell (see Fig. 2). The electric current is 
brought to the furnace by two horizontal electrodes and 
one vertical one; the energy is applied in the form of 
a two-phase current, the vertical electrode being common 
to the two phases. This arrangement results in tho pro¬ 
duction of an arc which is deflected downwards to the 
charge in the form of a brush, ensuring uniform heating. 
The horizontal electrodes may bo adjustable vertically 
as well as horizontally, so that charges of various sizes 
may be treated in one furnace. The points of the elec¬ 
trodes are usually fixed from fi to 12 in. from tho surface 
of the bath. The electrodes are composed of Achcson gra¬ 
phite. and are made cont inuous by means of throadod 
sockets and dowels; they vary from H in. diameter for tho 
100 kilo, furnaces to 7 in. for the largest sizes. The 1£ in. 
electrodes have a capacity of about 70 ampdres per sq. cm., 
whilst the larger sizes can carry 30 to 40 amps, per sq. cm. 
The voltage at the electrodes should be from 50 to 125 
volts, according to the size of the furnace. The electrode 
consumption in a 000 kilo, furnace, working continuously 
on charges of cold scrap and pig, has been found to average 
2*8 kilos, per ton of steel. A 000 kilo, furnace will melt 
and refine a full charge of cold scrap with about 700 kw.- 
hours per ton: the normal rating of such a furnace is 
125 kw., but 82 to 90 kw. havo been found sufficient to 
complete a 600 kilo, heat in 5 hours ; this indicates a 
furnace efficiency of about 70%, but the thermal efficiency 
has been from 85 to 90%. The largest size furnaces of 
this type, capable of receiving the entire ohargo of steel 
from a Bessemer convertor or open-hearth furnace up to 
75 tons, are subdivided into smaller units by using soveral 
sets of electrodes. A 75 ton refining furnace requires 
about 7500 kw.—T. F. B. 

Silver ore h; A stay of Cobalt ——. A. M. Smoot. Eng. 
and Min. J., 1914, 98 , 965. 

Four portions of the ore, eaoh { or £ A.T. according as 
the sample contains more or less than 2000 oz. Ag per 
ton, are treated separately with strong nitrio acid (75 c.c. 
for J and 100 c.c. for £ A.T.) anl boated until brown 
fumes cease to be evolved. Each solution is then diluted 
with 200 o.c. of water, allowed to stand over night, filtered, 
and tho residue washed; any deposit on the beaker is 
removed with sodium hydroxide, the latter acidifiod with 
nitric aoid and washed on to the filter paper, which is then 
dried, treated by “ pot assay ” or scorified with lead, 
and the resulting lead button reserved. To the nitrio 
aoid solution, sufficient sodium chloride is added to 


iH placed upon a disc of assay lead in a glazed soorifier, 
heated in a olosod oven (250°—300° 0.) until the paper is 
oompletoly charred, fine test-lead sprinkled over the 
residue, tho lead button from the treatment of the insoluble 
residue added, and tho whole scorified to produce a lead 
button (15 grins.) which is then oupellod, both furnace' 
operations being conducted at a low temperature. Che 
method yields higher and more oonoordant results than 
are attainable by any all-fire process in which no corrections 
are made for slag and cupel losses ; in 4 assays ($ A.T. 
portions) of the samo sample tho average result was 
3293-1 oz. per ton ani the maximum difference 8*4 oz. 
Many brands of test load contain sufficient bismuth to 
impair tho aocuraoy of Bilver assays ; the metal employed 
should be free from this impurity.—W. E. F. P. 

Alloys of zinc and silver quenched or annealed; Electrical 

conductivity of -. G. I. Petrenko. J. Russ. Phys,- 

Chem. Soc., 1914, 46, 175—176. Bull. Soo. Chim., 
1914, 16, 746. 

The existence of AgZn (at Zn 36 —42%) was indicated 
on tho conductivity and tomperaturc^oooffioient ourves 
but not on that of eloctrioal resistance; by prolonged 
annealing below the transformation temperature (266° C.) 
AgZn was converted into a phase of variable composition. 
Ag*Zn a was also indicated on the curve of temperature 
coefficients ; but the phases, Ag a Zn 4 and AgZn«, appeared 
to be only solid solutions. AgZn 4 was not indicated on the 
resiBtanoe curve.—W. E. F. P. 

Hardness of the systems (a) Ag-Zn and (b) Ag-Al. G. I. 
Petrenko. J. Russ. Phys.-Chem. Soc., 1914, 46. 176. 
Bull. Soc. Chim., 1914,16, 738—730. 

(a) The maximum hardness, 220-02 (Brinell), ooourred 
at Ag s Zn a , the values for Ag and Zn being 23-2—26 and 
30-1, respectively; the phases of variable composition, 
Ag a Zn s and AgZn a , are indicated as transition points 
on the hardness curve, (b) The ourve consisted of four 
branches. The maximum hardness (83-6) ooourred at 
AlAg.; at A1 70% the hardness was 49-19, and at A1 
14-3%, 76-99. The existence of AlAg s was not indicated 
on the diagram.—W. E. F. P. 

[Copper-zinc alloys.] Non-ferrous materials ; Some con¬ 
siderations affecting specifications for wrought -. 

W. R. Webster. Amer. Soo. Testing Materials, 
June—July, 1914. [Advanoe proof.] 14 pages. 

The methods employed in produoing Cu-Zn alloys in 
sheets, strips, rods, wire and seamless tubes are briefly 
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-rfCnbed, and tho effect# of the various operations, and 
'''also of certain impurities, upon the properties of the 
finished materials discussed. The effects of varying 
proportions of On and Zn, of varying amounts of cola 
rolling, and of varying annealing temperature, are 
shown by means of curves. Although largely sur- j 
mountable by tho employment ofcappropriatc mill practice | 
and inspection, considerable difficulty is experienced in j 
controlling, within close limits, the large number of j 
variables involved, chiefly because the alloys are produced i 
in comparatively small lots.—W. E. F. P. 

Bronze and Monel metal; Effect of acid solution* on -. 

*S. Croasdalc. Eng. and Min. .1., 1914, 98 , 873. 

The 1 0881*8 in weight sustained by Krupp bronze and 
Monel metal, by immersion for 2J and 3 months in dilute 
sulphuric acid (H a S0 4 from 012 to 1*50%), varied from 
3-22 to 4*56 and from 3-89 to 10 07%, respectively. The 
corresponding losses, over the same periods, in acidified 
copper sulphate solutions (Cu from 0-05 to 0-50%) varied 
from 1 -22 to 0-10 and from 14-50 to 2-17%, the copper 
being completely precipitated by the bronze from all out 
the two strongest solutions. Tho losses sustained by 
Monel metal by immersion for G weoks in solutions of 
sulphuric acid (10%), copper sulphate (10%), and 
sulphuric acid with copper sulphate; {each 10%), were 
2*81, 1-99 and 4-88%, respectively.—W. E. F. P. 

Non-ferrous castings ; Study of the strength of -,* 

comparison of different test specimens. L. P. Webbert. 
Amer. Soo. Testing Materials, 1914. [Advance proof.] 

14 pp. 

Tensile tests of Cu-Sn and (H»-Zn alloys wore made on 
tost-pioces respectively cost on the outsides of big castings 
and cut from different portions of solid eastings. With 
Gu-$n alloys (typically (Hi 88, Sn 10, Zn 2) greater tensile 
strength and elongation were obtained on metal which 
had cooled quickly, than on that taken from the inside 
of a solid casting, the highest results being given by the 
cast test-pieces. The use of externally cost test-pieces 
may therefore give misleading (high) results. Similarly, 
whore little maohining was required to make the finished j 
test-piooe, the. thinner specimens gave the higher results, 
owing to tho cross-sootional proportion of quickly-cooled i 
“skin” being greater. With the Cu-Zn allovs the j 
differences observed with test-pieces taken from different ! 
positions were much smaller, and an externally cast | 
specimen represented very closely the strength of the ; 
casting as a whole.— T. St. 

Zinc ; Polymorphism of -. G. I. Petrenko. .T. Russ. 

Phys.-Chem. Hoc., 1914, 48 , 170—178. Bull. Hoe. ('him., 
1914, 16, 740. 

The polished surface of zinc cooled slowly from above 
its melting point to 180° 0. exhibited large polyhodra 
(separate or interpenetrating) upon which comparatively 
few small ones were disposed promiscuously ; the small 
polyhodra were more abundant when the metal was 
quenohed at 3G0°—330° (\, but completely covered the. 
surfaces of the large crystals when the metal was cooled 
to just below 300* C. The uhenomcnon was reversible 
and is regarded as indicating tne occurrence of an allotropic 
transformation between 290 n and 300° O.—W. E. F. P. 

Nickel-copper-lead alloys ; Ternary -. N. Parravano. 

Gaz. ohim. ital, 1914, 44 , II., 375—384. 

Whilst nickel and copper form a continuous series of solid 
solutions, lead is only partially miscible with niokel and 
with oopper in the molten Btate, and this condition of 
rtial miscibility is found also in the ternary alloys, 
ghty-four alloys were examined, and the isotherms 
of the beginning of solidification (975°—1390° 0.) and 
of the formation of two liquid strata (970°—1290° C.) 
are {dotted in triangular diagrams. In all oases the 
temperature of complete soliaifioation was practically 
tdentioal with the solidifying point of lead. The con¬ 
stituents of the alloys arc solid solutions of copper and 
niokel and nearly pure lead. The results elucidate the 


mothod of removing oopper and niokel from orude lead by 
heating it a little above its melting point, when the metals 
named separate as a crust which can be Bkimmed off.—A.8. 

Tin, terne and lead-coated sheets; Methodymf sampling 

and analysis of -. J. A. Aupperle. rroo. Amer. 

Soc. Testing Materials, 1914, 14 . [Reprint. | 7 pages. 
One sheet from eaoh grade or shipment is taken for 
analysis, and an average sample obtained from it by 
cutting out four pieces, eaoh 4x2 in., as shown in tho 
figure. After being cleaned with chloroform or other 
solvent, each piece is cut in halves (2x2 in.), marked 
A and B respectively, the four “ A ” halves being weighed 
together, cut into pieoes about | in. square, mixed and 



determine tin, 5 grins, arc completely dissolved in 75 e.e. 
of hydrochloric acid (with the usual precautions against 
oxidation) and the cold solution titrated with N /20 
iodine previously standardised against 0*1 grm. of pure 
tin and 4 grins, of iron filings dissolved together under the 
same conditions as the assay. For load, 10 grins, are 
dissolved in 150 c.c. of nitric acid (1 :1), brown fumes 
expelled, and the solution diluted to 1000 c.c. : to 100 o.e. 
of the solution 10 c.c. of strong nitric acid arc added 
and the liquid electrolysed at 50°- -60° C. with a current 
of 1—2 amp. at 2-3—2-5 volts, the lead being weighed as 
PbO g ; if manganese lie present in the base metal to an 
appreciable extent, the lead is determined as sulphate. 
The result for each metal is usually calculated to lb. per case 
of 112 sheets, 20x28 in. To determine the weight of 
coating, the four “ B ” halves, each wrapped with a stiff 
wire of platinum or nickel, are immersed, horizontally 
and successively, for exactly 1 min. in GO o.c. of con¬ 
centrated sulphuric acid heated to at least 250° 0., then 
momentarily in 50 c.c. of water, and finally rubbed during 
washing with a further 50 c.c. of the latter. The stripped 
pieces are dried, rc-wcighed and used for the analysis of 
j base metal, the loss in weight representing the ooating 
[ and some iron. Tho sulohurio acid solution and washings 
; are mixed, 200 c.c. of hydrochloric aoid added, the mixture 
I boiled, cooled and diluted to 500 o.o.: of this solution 
I 100 c.o. are usod for tho determination of iron (being 
1 successively oxidised by permanganate, reduced with 
stannous chloride and titrated with N /10 permanganate 
in tho presenoe of manganese sulphate and phosphoric 
acid); and 100 c.c. for tin, by reduction with powdered 
metallio antimony and titration with N120 iodine. The 
weight of coating as calculated from,the data thus obtained 
should agree very closely with that ascertained in the first 
determination.—W. E. F. P. 

Tin; Artificial twin crystals of -. P. Oaubert. 

Comptes rend. 1914,159, 680—082. 

If melted tin be allowed to solidify between plane glass 
surfaces and the polished faee be then etched with hydro¬ 
chloric aoid the outlines of the crystals, some rectangular , 
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and others triangular, may be recognised. Jf solidification 
has been slow, single crystals njay extend over soveral sq. 
cm. If the lamina be punctured by a sharp blow with a 
needlepoint, there is produood :—(1) on the opposite side a 
cross in relief* with branches equal or unequal in length 
according to the orientation of the crystal surface ; (2) two 
or three scries of shining parallel bands, 0'5 mm. in width, 
Extending from the point pressed to the edges of the crystal 
and making an angle of several degrees with the surface 
of the lamina. The angle botweon these bands varios 
with the crystalline orientation of the surface. Whatever 
the form of the outline of the crystal (e.g. rectangular) 
as revealed by etching with hydrochloric acid, these 
bands always bound triangular areas, so that molecules 
originally arrangod in a prismatic face of the crystal 
undergo re-orientation so as to bound a pyramidal faoo. 
The formation of similar bands occurs when a sheet of 
tin is bent, and is probably the cause of the “cry” of 
tin. (See also Ewing and Rosenhain, this J., 1900, 1115.) 

—J. H. L. 


[Metals .J Hardness tests; Relation between Rrinell ball- 

test and scleroscope readings. .1. .1. Thomas. Amor. Hoc. 

Testing Materials, 1914. [Advance proof.] 3 pp. 
Brinell and sclcroscope readings were both taken on 
each of a large number of metals and alloys, and the 
results plotted with a view to obtaining a conversion factor. 
The Brinell tests were made with an “ Alpha ” machine, 
having a steel ball 10 tnm. in diameter, with a pressure 
of 3000 kilos, for 30 seconds, and the sclcroscope readings 
wore taken with a Shore instrument having a diamond- 
tipped hammer. The factor for converting the 
solerosoope reading into the Brinell hardness number is 
0'07 for steels, 5*25 for cast-iron and bronzes, about 0 
for aluminium, and 7’7 for nickel steels. Metals with a 
.Brinell hardness number above 300, or scleroscope number 
above 45, were found difficult to machine. Tempered 
steels gave Brinell numbers from 150 to 300. The 
scleroscope readings varied more than the ball tests oil 
a given sample, due probably to the very small area 
actually tested by the selerOHCojie.—T. St. 

Metallic protective cm tings; A rational test for -. J. A. 

Capp. Amor. Hoc. Testing Materials, Juno—July, 1914. 

[Advanco proof.] 5 pages. 

The durability and uniformity of metallic coatings, such 
as those applied to iron and steel by galvanising, shorardiH- 
ing, etc., are tested by exposure to a “ salt fog ” produced 
bv projecting into the test, chamber an atomised spray of 
water saturated with sodium chlorido. Efficient coatings 
last for at least a week, while poor ones break down in a 
few hours (generally less than 24), failure being indicated 
by the development of spots or patchos of rust. 


Metals ; The colour of -. L. V. Martiouohek. J. Russ, j 

Phvs.-Chem. Hoe., 1914, 46, 174. Bull. Hoc. Chim., 
1914, 10, 751—752. j 

The following facts arc quoted in support of the view I 
that all metals are naturally silver-coloured, the yellow I 
tints of Borne being due to traces of foreign substances : ; 
certain metals ( e.g . calcium), formerly regarded as yellowish ; 
have proved to be white when pure ; according to Heine’s 
researches, copper assumes a paler hue (less red) whon 
specially purified, tho reddish tint being apparently an j 
oxidation effect due to the presence of lead oxido in tho 
metal; potassium, sodium and rubidium, obtained by 
reduction of the chlorides with calcium, are coloured 
yellow when traces of air are present, the colouring effeot 
being due to nitrogen and not to oxygen.—W. E. F. P. 

Electrostatic fume precipitation at Anaconda. E. M. Dunn. 
Eng. and Min. J., 1914,90, 873—874. (See also this J., 
1914, 1054.) 

Experiments were made with a pipe, 20 ft. long and 
3 ft. in diameter, containing a central disobarge-eleotrode 


,<*&**’ 

of niohrome wire (No. 29), the velocity of the gases being 
5 cb. ft. per soc. and tho e.m.f. 150,000—100,000 Volts. 
Tho results for blast-furnace gases, were not so good as 
those for mixed roostor and converter gases, but were 
considered sufficiently promising to justify the erection 
of an experimental plant in which a pipe 4 ft. in diameter 
! will be employed with ann.m.f. of 220,000 volts, Frac¬ 
tional electrostatic precipitation was effected by passing 
I arsenical gases from a roasting furnace througn iiyo 
! treaters in succession; in tho first, which the gases 
! ontered at about 310° C., practically all the dust was 
1 precipitated, while in the sooond, in which the gases were 
i cooled to 90 ’ C. by admission of air, white arsenio of 
j 99-7% purity was deposited.—W. E. F. P. 


Sodium amalgams; specific volumes and electrical con¬ 
ductivities. E. Vanstono. Chem. Soc. Trans., 1914, 
105, 2«17—2023. 

Thk volume-ooncentration diagram of solid sodium 
amalgams showed discontinuities at 83 0, 73-5, 63*0, 
i 47-5, 32-5 and 20*0 atoms % Na, and confirmed the 
j existence of the inter-metallic compounds shown by the 
| thermal diagram (Vanstone, Trans. Faraday Soc., 1911, 
7, 42). Since tho existence of only one compound— 
i NaHg„ at 33-3 atoms % Na (m. pt. 300° C.)—was 
indicated by measuring tne electrical conductivities of 
1 the liquid amalgams at high tomixwatures (Bornomann 
and Muller, this J., 1910, 884), and no evidenoo of others 
could be obtained at temperatures (110° and 135° C.) 
not far removed from tho m. pts. of tho alloys, it is con* 

! eluded that the remaining compounds are completely 
| dissociated in the liquid condition.—W. E. F. P. 


! Antimony trichloride; Electrolysis of - in presence of 

! colloids. A. Mazzuoehelli. Gaz. chim. itai., 1914, J4 f 
i 11, 404—419. • 

Aooordinu to Cohen (thi« J., 1905, 819) the “ explosive 
I antimony ” obtained by electro-deposition from solutions 
I of antimony chloride consists of a motastable form (Jtf 
1 antimony in which antimony ohloride is present in the 
, form of a solid solution. T*his metastable form readily 
j changos into tho stable form, with evolution of heat, 

, which causes volatilisation of the chlorido. The author 
i found that resorcinol, tannin, molybdio acid, starch and 
I gum arabic had no appreciable influonoo on the nature 
j of antimony deposited electrolytically from ohloride 
| solutions. In presence of quinine, casein, peptone, and, 
especially, of gelatin, brighter and more brittle deposits 
were obtained, which wore nearly incapable of oxplosion 
j by jiercussion but exploded on heating; besides the 
i usual content of chloride, thoy contained a relatively large 
quantity of organic rnattor. The results indicate that the 
antimony chloride, in the deposited metal is present as 
a true solid solution rather than as a colloidal solution. 

—A. S. 


Zinc concentrates. Chem. Tr. Jnl., Doc. 12, 1914. [T.R.] 
At tho present moment there arc large quantities of zinc 
concentrates at the Swansea Docks diverted there as 
prizes of war, but no interest seoms to bo taken in their 
utilisation, owing, it is said, to the fact that looal spolter 
makers havo no moans of treating these concentrates, as 
they produce thoir makes from calamine and blende ores 
only. It should pay our smelters to investigate and adapt 
their works accordingly. 


Copper goods. Board of Trade Bulletin No. 94. 

May be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, E.C, 


Quick method of precipitating tin electrolyticaUy. Humphre* 

ville* See XXIII. 
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Patents. 

Iron und alloy product ; Metallic - and process oj manu¬ 

facturing same. C. A. Allison, London. From Inter¬ 
national Metal Product* Co., Newark, N..I., U.S. A. 
Kng. Pat. 27,968, Doc. 4, 1913. 

A modification of Kng. Pat. 27,201 of 1909 (see U.S. Pats. 
940,784 and 940,786; this J„ 1909, 219, 960)0 06 to 0-3% 

P being left in the stool, or added to it, if necessary, as 
an alloy, whioh may contain Cn, Ni, Co, V, or Cr in 
addition.—O. E.M. 

Annealing wire, coils, iron castings, etc.: Kilns for -. 

(1. 11. A. Gibbons, Lower Gornal, R. Masters, Dudley, 
and M. van Marie, latwcr Gornai. Kng. Pat. 739*9, 
Got. 28, 1913. 

(Jiaom.AR [jots containing the objoots to be annealed arc 
rolled by gravity through an inclined tunnel heated i 
externally and provided with a wator-sealed hood at each , 
end. The j>ots may have guide flanges to engage rails in 
the tunnel; a hinged arm lifts the pots up through the 
inlet hood, and a checking device reloases them as required 
at the outlet end.—0. E. M. 


Melting-furnace. I. Hall, Birmingham. U.S. Pat. 

1,117,866, Nov. 17,1914. Date of appl., Nov. 13,1913. 
See Eng. Pats. 15,323,23,493, and 24,081 of 1913; this J„ 
1914, 836.—T. F. B. 

Metal-melting furnace. I. Hall, Birmingham. U.S. Pat. 

1,117,667, Nov. 17, 1914. Date of appl., Nov. 13,1913. 
Sse Eng. Pat. 21,168 of 1913 ; this J„ 1914,420.—T. F. B. 


XL—ELECTRO-CHEMISTRY. 


Formation of dejmils m oil-coded transformers. Miehie. 
fS'cC 11 A. 

Electrolytic deter mi nation of nickel. Marsh. Ecc A XIII. 
Patent. 


Roasting furnace; Horizontal mechanical -. P. Sarcasm, 

Dijon, France. Kng. Pat. 26,915; Nov. 22, 1913. 

A horizontal water-cooled shaft with pallet*) rotateH and 
simultaneously moves from front to back of the furnace, 
while the ore is fed from back to front. Rotation is 
stopped, and the pallets eloar the ore, on the return stroke. 
The slots in the furnace sidos are closed by an ondless 
belt with an inner asbestos lining sliding in grooves, the 
lower of which is sealed with refractory sand.—0. K. M. 

Copper; Process of extracting——frmu carbonate, and 
oxide, ores. H. R. Ellis, Salt Lake City, Utah. U.S. 
‘Pats, (a) 1,115,521, (u) 1,115,522 and (c) 1,115,523, 
Nov. 3, 1914 ; date of appl., dune 4, 1914. 

The ore is treated with a solution containing an alkaline 
carbonate or bicarbonate, from which the copper is 
subsequently recovered (a) by agitation with granulated 
load, (b) elootrically by the use of a mercury (or amal¬ 
gamated) cathode and an insolublo anode, (<:) by means 
of a finely divided amalgam of an alkali- or alkaline-earth 
metal.—W. E. E. P. 


Electrolytic apparatus. A. Herrmann, Lcipzig-Gohlis, 
Germany. U.S. Pat. 1,115,671, Nov. 3, 1914; date of 
appl., Apr. 23, 1914. 




“ A CONTACT wheel (fig.) 
having spokes, a narrow, 
conductive rim, side-discs 
of non-conductivo material, 
and hook-connections for 
said discs engaging said 
spokes.”—W. E. F. P. 


XII.—FATS; OILS; WAXES. 

Halphen's reaction for cottonseed oil; Utz's modification of 

-. E. Gastaldi. Annali ('him. Appl., 1914, 2, 

203 207. 


('opper ; Coating steel or iron with - —. ,1. E. Kheafter, 
Burnham, Pa. U.S. Pat. 1,115,870, Nov. 3, 1914; 
date of appl., Dec. 3, 1912. 

A hollow ingot of copper is made by pouring off tho 
central core while still molten ; it is filled tip with molten 
steel or iron, yielding a compound ingot which may be 
rolled or drawn.—O. K. M. 

Tin from waste tinned metal; Process of obtaining the. -. 

G. von dor Linde, Crefeld, Germany. U.S. Pat. 
1,116,176, Nov. 3, 1914 ; date of appl., May 6, 1914. 
Air and chlorine arc thoroughly mixed before allowing 
them to act on the scrap.—O E. M. 

Alkali und alkaline-earth metals ; Process of producing -. 

G. E. Acker, Ossining, Assignor to The Nitrogen Co., 
New York. U.S. Pat. 1,116,865, Nov. 10, 1914. 
Date of appl., Aug. 5, 1910. 

See Fr. Pat. 420,744 of 1910 ; this J., 1911, 369.—T. F. B. 

Aluminium and the like ; Method of insulating wire of -. 

E. Pressor, Berlin. U.S. Pat. 1,117,240, Nov. 17, 1914. 
Date of appl., May 31, 1911. 

See Fr. Pat. 425,532 of 1911; this J., 1911,905.—T. F. B. 

Alloy of aluminium and process of making. T. A. Bayliss, 
Warwiok, and B. G. Clark, London. U.S. Pat. 1,117,308, 
Nov. 17,1914. Date of appl., Aug. 16, 1913. 

Ssb Eng. Pat. 19,462 of 1912 ; this J., 1913, 948.—T. F. B. 


Utz’s modification (Chom. Rev. Fett-lnd., 1913, 291) 
oonsists in mixing tho oil with an equal volume of a 1% 
solution of sulphur in pontachloroethane, with or without 
addition of amyl aloohol, and heating tho mixture to 
boiling, it is shown that the coloration produced (yellow 
to orange or brown or almost black) varies according 
to the temperature or time of heating, and that the 
reaction is not characteristic of cottonseed oil but is given 
also by other oils and by palmitic, stearic and oleio acids. 
The rapidity of the author’s modification of Halphen’s 
reaction (see this J., 1912, 934) may bo increased and the 
quantity of carbon bisulphide necessary diminished by 
using a higher temperature. Five c.c. of the oil are 
treated with 5—6 drops of a solution of sulphur in carbon 
bisulphide and 3 —4 drops of pyridine and heated for 
4—5 minutes over a direct flame to not above 140° C.: 
the characteristic wine-red coloration is obtained if 
cottonseed oil be present.—A. S. 

Hydrocarbons; Rapid method for the detection and deter¬ 
mination of solid - in admixture with fatty acids. 

G. Verona-Rinati. Annali Chim. Appl., 1014, 2, 
201 — 202 . 

Solid fats and fatty acids are i readily soluble in «- 
dichlorhydrin. whether this bo anhydrous or saturated 
with water, whereas solid hydrocarbons (paraffin wax, 
oeresin, ozokerite, etc.) whilst appreciably soluble in the 
anhydrous solvent on heating aDove their melting point, 
are practioally insoluble in a-diohlorhydrin saturated with 
water. To detect solid hydrooarbons in solid fats or 
fatty aoids, 7 e.o. of a-diohlorhydrin are mixed in a 
graduated test-tube with 1*2 o.c. of water and 1*43 grm. 
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of the substance under examination, and the tube is I 
corked and heated in a water-bath at 65° C M with j 
occasional agitation : each 0-1 c.c, of insoluble matter 1 
corresponds to 5% of mineral hydrocarbons in tho original 
substanoe. To distinguish between paraffin and ooresin, j 
0'2 grm. of the dried insoluble matter is dissolved by j 
heating with 10 c.o. of anhydrous a-diohlorhydrin, the ! 
solution allowed to cool and the temperature at which i 
a turbidity appears noted : this is 80°—92° (J. for paraffin ' 
and 112°—110° (’. for cerosin.—A. tS. 

Ktijtok and a Icon and the biller principles, mix and renin \ 
contained therein. 11. Matthos and L. Streioher. ! 
Arch. Phftnn., 1013, 261, 438—452. Bull. Hoc. Ghim., ! 
1014,16,116—lift. 

Kapok and akon fibres contain respectively 8*0 and 7-2% i 
H 2 <). (Vude kapok yields 3*68% and purified kapok 
0 03—2*62°,', of ash; purified akon yields 3*84%. A j 
mixture of equal parts of alcohol and l>eny.ene extracts 
4-07% of wax from kftpok and 4-83% from akon. The 
characters of the waxes from kapok and akon respectively 
are: m. p(. 24° C., 30-5° O.; n VI = 1-4618, 1-4082; i 
«D- 0, acid value, 59-85, 05-00; saponif. value, 170-14, 1 
171-52: iodine value, 09-44 , 70-52: Heichcrt-Meissl 
value, 2-02, 1-70 : Polonsko value, 0-07, 1-05. The waxes | 
contain respectively 28% (kapok) and 31% (akon) of j 
unsaponifiablo matter, composed chiefly of phytosterols j 
and melissyl alcohol, together with 0-6% of a hydrocarbon, j 
* 21 ^ 2 - m - pi- 00° (J., identical with laurane : the crude 
phytosterol from akon wax contains stigmasterol, m. pfc. | 
170° f\, and a phytosterol of m. pt. 130° C. The fatty | 
acids of kajM>k wax consist of 15% of solid and 85% of I 
liquid acids ; those of akon wax contain 20% of solid and | 
80% of Ii(piid acids. The solid acids appoar to consist 1 
entirely of palmitic acid : the liquid acids contain oleic acid j 
4H, linolie acid 38, and linolenic acid 1 %. (See also this J., 
1913, 917.) 

Kapok and akon contain from 4-74—9-74% of substanoes ! 
solublo in water, among which is a very poisonous, non- 
nitrogonoiis, bitter substanoe, which gives a blue coloration i 
with sulphuric acid and potassium bichromate : the bitter | 
principle of akon resembles picrotoxin in some respects, j 

—A. S. I 

Palmnul kernel cake, Murray. See XIXa. 

Vi amity measurements and a new vimmmeter. Flowers, i 
See XXITI. 

Path nts. 

Urease and other substances: Presses for extracting -. 

T. W. and G. H. Mays, Bourne, Lincolnshire, G. , 
Forteseue, and E. S. and (1. Cowcn, Nottingham. Eng. 
Pat. 24,622, Oot. 30, 1913. 

The casing comprising the body of the press is provided 
with a hinged door, a rib passing round tho door fitting 
into a recess filled with packing material on the casing j 
so as to form a tight joint when the door is closed. The 
piston is fitted on to a screw Bhaft passing through tho top 
of the casing and operated by a rotating nut. A grid 
plate for supporting the material rests on ridges at the 
bottom of the casing, which form channels for the 
expressed grease. Steam under pressure is admitted into 
the upper part of the casing and, after passing through 
the material being pressed, escapes with the grease, etc., 
through an outlet at the lower part.—W. P. S. 

Soap; Manufacture of ——. 0. Plcincs, Utrecht, Holland, j 
Eng. Pat. 24,795, Oct. 31. 1913. Under Int. Uonv., i 
Nov. 6, 1012. , 

See Fr. Pat. 464,335 of 1913 ; this J., 1914, 557.—T. F. B. I 

Glycerine containing salt; Means for distilling -. 

F. J. Wood, Brooklyn, U.8.A. Eng. Pat. §4,920, 
Nov. 1, 1913. 

See U.8. Pat. 1,089,383 of 1914; this J., 1914,303.—T.F.B. 


System for cleaning and purifying oils and other liquids 
U.S. Pat. 1,116,827. See I. 

Catalytic hyilroge.nation. Eng. Pat. 24,816. Set XX. 


XUI.-PA1NTS ; PIGMENTS; VARNISHES'; 
RESINS. 

Ijacquer; .4 chemically resistant glass -. P. J. Fox. 

J. Phys.^Chem., 1914, 18, 759—761. 

Fiktkkn grins, of puns firm unvulcauised rubber are 
treated with 100 c.o. of carbon bisulphide, and after a few 
hours 30 grms. of white ooresin, out into small pieces, 
and 100 c.c. of oarbon bisulphide, are added to the Homo¬ 
geneous mixture. The resulting lacquer should be less 
viscid than glycerin. The cleaned glass vessel is rinsed 
with absolute alcohol, drained, one-third filled with 
lacquer, shaken gently round, and immediately drained.. 
A smooth, translucent coat is thus obtained, ospeoially if 
the process is modified by applying two layers of a some¬ 
what thinner lacquer with an intermediate interval of 
4 to 5 hours. Carbon tetrachloride may be substituted 
for carbon bisulphide if tho lacquer is made thicker and 
applied hot. Tne protective ooating is very effective 
with careful usage : a bottle so treated was filled with 
distilled water of conductivity 2*45 reciprocal megohms 
and rotated for 70 hours in a thermostat at 20° 0. whereby 
the valuo rose only to 2-98, whilst a similar unlacquered 
bottle gave the valuo 58-0 undor identical conditions.— J.R. 

Use of poisons for plants in agriculture and industry . 
Crivolli. See XVI. 

Oxidation of the nopineue [ftpinene) in Spanish oH of 
turpentine. Madinaveitia. See XX. 

Patents. 

Metallic paint; Process for the manufacture of a [quick- 

drying] -. A. Finkler, Mosoow. Eng. Pat. 8126, 

March 31, 1914. 

A dry mixture of powdered zinc-white, white load, and 
aluminium is added to a solution of shellac so as to form 
a thin paste, whioh is mado up to the proper consistency 
by adding a solution of celluloid in acetone. For example, 

1 kilo, may contain 700 grms. of celluloid solution, 30 of 
aluminium, 100 of shellac solution (in spirit), 180 of 
white load, and 40 of zinc-wnite. The paint is not affeoted 
by humidity or high temperatures. ^Colouring matters 
may bo added to tho shellac solution.—-F. Sodn. 

(Uniting comjmilions ; Manufacture of -. G. Cuneo, 

Genoa, Italy. Eng. Pat. 5482, Maroh 3, 1914. Under 
lnt. Uonv., Maroh 3, 1913. 

See Fr. Pat. 469,144 of 1914; this J., 1914, 973.—T. F. B. 

XIV.—INDIA-RUBBER ; GUTTA-PERCHA. 

tlubljcr and the umr. J. MoEw&n. India Rubber J., 1914. 
48, 941. 

Thu existing serious shortage oi raw rubber in Germany 
is referred to, and also the steps taken by the British 
Government, upon representations from the trade in this 
country, to prevent suppliee entering Germany. The 
importance of rubber in the conduot of modem warfare is 
emphasised. . Tyres; aeroplane and airship fabrics ; 
ground-sheets, waterproof capes, cloaks, saddic-coven; 
“ Wellingtons ” ; rubber swimming collars; hot-water 
bottles and other surgical goods are among the more 
obvious articles involving the use of rubber. But large 
quantities are employed for more obeoure purposes, such 
as rubber packings, washers, linings, eto., in warship con¬ 
struction, particularly in submarines, to ensure perfect 
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wAtertightneas. Tho possibility of making up the 
deficiency of natural rubber by means of a synthetic 
product is a somewhat remote one.—E. W. L. 

Rubber : Method* for the preparation of artificial - from 

different raw material *, including petroleum. K. J’yhala. 
Noftjanojo Diolo, 1913, No. 17. Petroleum, 1014, 9. 
1376. 

The fraction of Baku petroleum boiling between 08° and 
106° C. yields up to about ~0° (> of its weight of adipic acid, 
which, by way of the. amide,can be converted into butadieen 
and synthetic butadiene-rubber. This method of prepara¬ 
tion in however hardly possible from a commercial stand¬ 
point. if, however, tho butadiene hydrocarbons could he 
obtained from the petroleum hydrocarbons hy a simple, 
direct process this route to synthetic rubber would be a 
a good one. 

The author is of opinion that use might ho made of t he 
emulsions obtained with tho turpentine-like and other 
hydrocarbons of petroleum by the aid of certain emulsify¬ 
ing agents, which emulsions are very similar to rubber 
latex, and, like the latter, can he worked up into rubbor-like 
products.—E. W. L. 

Studies on polymer mat ion : dkthyhnic hydrocarbons. 
Polymerisation of allenc, hydrocar)n)htt of the diallyl 
series, and hydrocarbons of the divinyl and allenc scries. 
l<ebedeff. Sec XX. 

Polymerisation of some hydrocarbons of th< dirinyl series. 
J^ebedefi and Skavronskaia. Sec XX. 

Methylenecycloproimne \ amt divinyl]. Merojkowsky. 
See XX. 


XV.—LEATHER; BONE; HORN; GLUE. 

Precipitated bone. Jenkins ami Stunt. .See XVI. 
l’ATKNTH. 

Leather ; Manufacture of -. O. iliihni. Jfannatadt. 

Germany. 11.S. Pat. 1,117,1)12, Nov. 17, 11)14; date 
of n.ji]>l.. May 7, 1014. 

Leather is softenod hy imiirivnatiim it with a mixture 
of sulphonatcd oil or fat (free from soap) and unaltered 
oil or fat.—(1. W. M«l>. 

Keratin compound; hulurated -. It. U. Goldsmith, 

New York. U.S. Pat. 1,114,1)81, Get. 27, 11)14; date 
of apph, Jan. 4, 1012. 

Keratin is subjected to the combined action of a con¬ 
verting and an indurating agent, r.ij., /Miaphthol and 
formakichydo, and the mass is mixed whilst heating, 
preferably under pressure.—F. Soon. 


XVI.—SOILS ; FERTILISERS. 

Potash; Ashes of hedge-clippings uitd trimmings as u source 
of ——• E. J. Kussell. J. Board Agric., 1014, 21. 
604—607. 

Ashes obtained from the green and dead woodB, tho 
grass and weeds from hedging and ditching, burned in 
the open in the customary manner, contained on an 
average 10'0% K a O. The waste material from threshing 
flooie yielded an ash containing 11% K,(). The jxitash 
is present as carbonate which is very readily dissolved 
by rain ; a heap of ash, after a wet night, had lost half 
its potash. The amount of ash obtained from the trim¬ 
ming of 100 yds. of hedge is about 15 lb. The oost of 
obtaining this is about 8 d. per lb., oharging the whol„ 


coHt to the ash. The ash after sifting is a very light powder 
which mixes well with superphosphate, but has not the 
keeping qualities of kainite.— J. H. J. 

Calcium cyanamide and Chili saltpetre ; The. fertilising 

effect of n mixture of -. P. Bolin. Mtddelando 

No. 71) frill contralanstalten f. jordbruksforsok, 1913, 
1—18. Biodormann’s Zontr., 1014, 43, 160—162, 

No generalisation with regard lo the comparative manorial 
actions of t he two fertilisers is possible, but in the numerous 
cases in which the two are approximately of equal value, 
a mixture of the two gives higher yields hath of grain and 
straw than either constituent alone. The addition of 
Chili saltpetre does not increase the manorial power of 
minium cyanamide, where tho latter hy itself has little 
fertilising action.—O. R. 

Nitrogenous fertilisers. P. Wagner. Jiess. landw. Zeit*., 
1913, No. 14. Biedermann’s Zontr., 1914, 43,162—166. 
CoMi’AiusONK were made during three successive .years 
on crops of winter rye, sugar licet., and barley, m rotation. 
(){tlie fertilisers used, Chili saltpetre and calcium nitrate 
gave tile hew! results, crude calcium cyanamide (nitrolim) 
had only from one-third to one-quarter of the manorial 
value of tho nitrates, and calcium nitrite proved irregular 
ami unsatisfactory. Ammoniaeal superphosphate was 
about equal to the nitrates in the ease of licet, but had 
only about 65% of their efficiency in the case of barley. 

- -O. R." 

Magnesia ; Fertilisation of sugar beet with ——. F. 
iStrohmer and O. Fallada. I )osterr.-ungar. Z. Zuckorind. 
und Landwirtsohaft, 42, No. 2, 221. Biedermann’s 
Zontr., 1914, 43, 170 -174. 

The formation of sugar in the sugar licet depends on the 
quantity of chlorophyll present, and chlorophyll, according 
to Willslalter and Hug, contains about 3% Mg. A 
dressing of 150 kilos, of magnesium sulphate per liektarc 
(about 134 lb. (sir acre) produced no increase in the root 
or leaf growth of the beet nor in the content of chlorophyll 
and sugar.—0. li. 

Hour ; Precipitated — • . H. II. Jenkins and J. J’. Street. 
Thirty-seventh Report of The Connecticut Agric. Ex per 
Stat,, 1913, 117. ' 

“ PREL'iriTATEn bone," a by-product of glue manufacture, 
is a white neutral powder, which is chiefly used us a 
tobacco fertiliser. Analyses of seven varieties on Bale 
showed that, it contains : water-soluble P,0 6 , 0 94 to 
1-31 ; citrate-soluble P 2 () 6 , 33-16 to 38-08; total r,0„ 
34-38 to 39-40%.- W. P. S. 

Poisons fur plants ; Use of - in agriculture and industry. 

E. Oivelli. L’Ind. Chirn. Min. o Met., 1914,1,409—413. 
Bertrand does not admit that the use of colloidal silver 
nr copper claimed by Lumi&rc (this J„ 1911, 1403 ) has 
any stimulative action upon tho growth of plants. On 
the other hand, Javillier (see this J., 1914, 563) has found 
that motallio sine promotes the growth of A spergillus 
niger. Fungicides in the form of prooipitatCB sparingly 
soluble in water are. more effeotive for plants than solutions, 
since they ore only slowly removed from tho leaves. 
Destruction of weeds :—in Amerioa a solution of oopper 
sulphate containing 5 to 15% iron sulphate is used to 
kill the weeds in oeroal crops, whilst in tropical countries 
arsonical weed-killers are used on the railway traoks. 
A typical preparation UBod by a South Amorioan railway 
company consists of 72 grins, of arsenious anhydride and 
15-5 grins, of caustio soda per 1Q0 c.c., coloured with 
phenolphthalcin. This has a sp. gr. of 1 -746 and is used at 
a 10% dilution (1 litre per sq. m.), every 3 months for 
the firet yoar, and subsequently every 6 months. The 
railway companies of Columbia and Eouador employ a 
mixture in equal parts of 17% sodium nitrate and 20% 
anenions acid solutions. Sodium sulphide being too 
dear the use of barium or calcium sulphide is suggested 
for this purpose (compare also U.S. Pat. 1,076,818: this 
J., 1618, 1166). ’ 
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Submarine paints : —According to Carbonelli ( Indust. 
Ohim., VIII. [23 and 24]) paints for ships’ bottoms, otc., 
usually contain one or more of the following toxio agents - 
Niootine, stryohnine, thiocyanio acid, moroury, copper, 
lead, arsonic, antimony, eto. ; whilst the most common 
substance is mercury arsenite. Coffignier gives the 
following analysis of a submarine paint in great demand :— 
Crystallised copper sulphate, 40-0; iron oxide, 13-78; 
lead oxide, 1-51 ; and mercuric chloride, 8-97%.—-0. A. M. 

Potash salts. Summary for 1913. Phalen. See VII. 

Fish meal and fish manure. See XTXa. 

Patents. 

Seed grain ; Treatment of -. C. E. De Wolf, London, 

and H. E. Fry. Dorchester. Eng. Pat. 10,202, April 24, 
1914. Addition to Eng. Pat. 22,151, Oct. 1, 1913 
(this J., 1914, 1007). 

Gkain (one bushol) is steeped in a solution of manure 
or nitric acid (G galls.), and placed in a wooden box fitted 
with iron electrodes in the form of sheets covering the 
ends of the box. A current of 200 volts and 1 \ amperes is 
used at not above 27° O. The solution is then drained 
off, and the grain is sprayed with one quart of petroleum 
or benzoline. —G. W. McD. 

Sujterphosphate.i; Method, of manufacturing double -. 

T. L. Willson, Ottawa, Canada. Eng. Pat. 25,850, 
Nov. 11, 1913. 

Sef. U.S. Pat, 1,078,887 of 1913; this J., 1914. 35. 
Ammonia, or a compound of ammonium or potassium, 
may be added to the product.—T. F. B. 

Ammonium phosphate. \for fertilising purfxises, from gas 

liquor] ; Process of making -. F. S. Washburn, 

Nashville, Tenn. U.S. Pat. 1.115,044, Oct. 27, 1914; 
date of appl., Juno 9, 1914. 

Gas liquor (preferably concentrated) is added to boiling 
crude phosphoric acid, whilst steam is passed through 
the mixture to remove volatile impurities.— F. Sodn. 


XVII.—SUGARS ; STARCHES; GUMS. 

Beet; Formation of sugar in the -. TLCtolin. Oomptes 

rend., 1914, 159, 687—689. 

The sugar transferred from the leaves to the root consists 
not only of ready-formed suorose but also of reducing 
sugar which is converted into suorose in the root. The 
root is never free from reducing sugar, but the ratio of the 
latter to the sucrose present diminishes ( e.g from 0178 : 1 
to 0*011 ; 1) as the plant develops. This ratio sonntimos 
attains 0-2 : 1 in the uppor extremity of tho root, and 
usually exceeds 1 : l in the base of the leaf-stalks. The 
disappearance of sucrose from the leaves at night (i.e., 
in absence of light) is not Bimply due to its transference 
to the root, for it undergoes decomposition in the leaves 
themselves whinh contain inverting agents. The double 
function of the root, trig., to store sucrose and to produce 
it from reducing sugar, renders it possible for different 
varieties of beets having leaves which elaborate different 
quantities of sucrose, to have roots equally rich in this 
sugar.—4. H. L. 

Sugar beet; Relation between the. weight and sucrose content 

of the. - and the surface of the soil. H. Pellet. Suer. 

Indig., 1914, 84, 59—61, 84—88, and 104—108. 
Experiments made by Munerati, Mezzadroli, and - 
Zapparoli of the Beet Cultivation Station, Rovigo (Italy), j 
have shown that there exists no relationship between the j 
surface of soil at the disposal of a sugar beet and its Weight j 


At times so-called “ giant ” roots weighing 10 to 15 and 
even 20 kilos, are found, but these are produoed more 
frequently in very fertile than in moderately fertile or 
poor soils and during seasons of considerable rain (as, 
e.g., 1913). It has moreover been notioed that the 
presenoe in tho field of fodder beets amongst sugar beets 
in no way hinders the growth of the latter.—J. P. O. 

I Enzymes of honey. F. Gothe. Z. Unters. Nahr. n. 

Genussm., 1914, 28, 273. Ph&rm. J., 1914, 98, 809. 

| Lactase, proteases (jieptic and tryptic enzymes), and 
! lipases cannot be found in honey, but probably there is an 
i inulase. 'I'he invsrtase of honey is of vegetable as well as 
! of animal origin. The quantities of catalase and diastase 
are not proportional; often a high diastase corresponds 
j with a low catalase figure. Tho diastase figure is very 
| important for the valuation of honey because it is not 
1 dependent on the fowl, the diastase being a secretion 
j of the body of the bee. A high diastase figure excludes 
suspicion of adulteration. A medium diastase figure, in 
I combination with the reaction of Fiehe and other chemical 
I reactions, confirms suspicion of adulteration ; and a 
j sample with a low diastase number is either adulterated 
I or overheated. 

J 

Sugar beet culture. Times, Dec. 23, 1914. 

An attempt is being made by tho London and South 
Western Railway Company to encourage sugar-beet 
! culture in the south-western counties, where it is declared 
l that large areas are thoroughly suitable for the cultivation 
I of lieet. It has been announced that, given the requisite 
production of beet, the capital for the foundation of a 
j factory (some £130,000) would be forthcoming, and every 
I accommodation in the way of sidings and carriage facilities 
I would be provided. 

• 

! Fertilisation of sugar beet with magnesia. Rtrohmer and 
| Falluda. See XVI. 


Patents. 

Starch ; Manufacture of - \and a foodstuff], C. C. Moore, 

Washington. D.C. Eng. Pat. 530, Jan. 8, 1914. 
Succulent materials such as potatoes, cassava, etc., 
arc reduced to fragments, dried rapidly at a temperature 
below the gelatinising }*>int until they become brittle, 
ground dry to a powder which will pass through a 80 - or 
100 -mesh sieve and then ground with water ana the starch 
separated in the usual manner. The effluent may lie 
evaporated to produce a foodstuff.— J. F. B. 

• 

Sugar ; Process of bleaching -. M. Barrios, Habana. 

Cuba. U.S. Pat. 1,117,154, Nov. 17, 1914. Date of 
appl., May 2, 1912. 

See Fr. Pat. 447.206 of 1912 ; this J., 1913, 248.—T. F. B. 


XVIII.—FERMENTATION INDUSTRIES. 

Patents. 

Malt; Apparatus for producing -. R. E. Chichester, 

Norwich. U.S. Pat. 1,117,323, Nov. 17, 1914. Date 
of appl., July 28, 1913. 

See Eng. Pat.17,904 of 1912 ; this J., 1913, 804.—T. F. B. 

Alcohol; Apjiaratus for continuously distilling - . A. L. 

Obrador, Hagonav, Philippine Islands. Eng. Pat. 
12,142, May 16, 1014. 

Kke U.R. Pat. 1,100,832 of 1014; thin .1., 1014,078.—TJ.B. 

Preeeurt filters [for beer atti the like], Gog. Pat. 24,768> 

Mu L 
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XIX a.—FOODS. 

Cheese. ; The lactose content of -, J. P. Street and 

L. B. Mendel. Thirty-seventh Report of The Con- 
nootiout Agric. Kxper. Stat.. 1913, 95. 

Chesses whioh have not been ripened, such as cottage, 
ore&m, and Neufohatel, contain from 0*8 to about 2-5% 
of lactose, whilst those which have been subjected to a long 
ripening process, suoh us Roquefort, Camembert, Edam 
and cheddar, are free from lactose.—W. P. 8. 

Chocolate and cocoa pre-jmrations [for diabetics |. ,1. P. 
Street and L. B. Mendel. Thirty-seventh Report, of 
The Connecticut Agric. Exper. Stat., 1913. 84—08. 
Seven brands of ohooolate, four of cocoa and one of 
chooolate-ooated almonds, all recommended for consump¬ 
tion by persons suffering from diabetes, wort; examined. 
The chocolates contained from 10 to 50% of carbohydrates, 
11 to 25% of protein, and 25 to 81% of fat; added 
protein appeared to bo present in all the samples, hut in 
only three oases did the percentage of carbohydrates 
fall much below that found in ordinary plain chocolate, 
namely, about 25%. '[’he cocoas contained from 21 to 
51% of oarbohvdrates, 18 to 53% of protein, and II to 
24% of fat. The chocolate almonds contained only about 
16% of carbohydrates. -W. P. 8. 

Palmnut kernel cake. .J. A. Murray. .1. Board Agric., 
1914, 21, 897—701. 

The modern method of making the cake is to separate the 
kernels from the jjericarp of the fresh fruits, to partially 
cook the kernels in order to destroy the enzyme that 
causes the oil to go rancid, and then to crush the kernels 
heavily to express the oil. As a result the cako contains 
much less woody fibre and oil than formerly, the other 
oonstituonts being increased correspondingly. A recent 
sample contained : proteins 18*5, oil 5-5, carbohydrates 
50*0, crude fibre 10-0, moisture 12-2,and ash 4 0%.—-I. lf.J. 

Fish meal and fish manure. J. Board Agric., 1914, 21, 
088—694. 

English fish meal in general has a content of 55—85% 
of protein, 3—6% of fat and 14—18% of calcium phos- 

E hate. The feeoing valuo of the meal depends upon its 
igh oontent of proteins, of whioh 90% are digestible. The 
calcium phosphate and also the salt (0-7% and upwards) 
are indispensable in the feeding of animals, but the pro¬ 
portion of salt should not exceed 5%. Recent. English 
experiments seem to show that the addition of fish meal 
to other foods will lead to a marked increase in weight in 
the animals fed. 

Fish manures depend for their manurial value upon 
their oontent of nitrogen and phosphate, and in lesser 
degree upon potash and lime. The variations in these 
contents are great, depending upon the class of material 
from which the manure is made. In 19 samples the 
amounts of nitrogen varied from leas than 1 per cent, to 
over 11 per oent., the phosphates varied from about 8— 
34%, and the potash from 2--4%. Correspondingly the 
money values of the samples varied from £2—£10 per 
ton. Most of the nitrogenous constituents of fish 
manure resist attaok to a greater or less degree, so that 
the manurial action is gradual throughout the season. 
The manure is injurious to germinating seeds and plant 
rootlets until the first aotiva fermentation is over. It 
does not keep well in storage. (See also this J., 1914, 
1066.)—J. H. .T. 

Manganese in mineral springs of the Central Plateau, F. 
Jaain and A. Astruc. J. Pharm. Ohim., 1914, 10, 
412—416. 

A litre of the mineral water was evaporated to dryness 
and the manganese in the residue estimated oolorimetncally 
after conversion into permanganate by Marshall’s method 
(see this J., 1011, 660). The amounts found in a litre of 
the water from 72 different springs varied between 1*200 
mgrms. (Saint-Galmier, Sonroe Badoit) and 0*020 mgrm. 


(Rovat, Souroe Velleda). The manganese content can be 
used to identify rapidly the souroe of a mineral water or 
to judge of the genuineness of a sample.—F. Sudn. 

Enzymes of honey. See Gothc. XV11J. 

Ozonisation of air. Franklin. See XIX u. 

Portable apparatus fur measuring the electric conductivity 
of saline solutions. Saviron. See XXITI. 

Patents. 

Emulsions [for margarine , etc.] ; Production of -. 8. H. 

Blichfeldt, Southall. Eng. Pat. 25,205, Nov. 5, 1913. 

A uokizontai. cylindrical casing, mounted on a hollow 
central shaft fitted with agitators, is divided into coin-' 
partiucnts by |»erf orated partitions. One ingredient of 
the emulsion is introduced through an opening at the 
end of the cylinder, and the emulsion is discharged at the 
other end. The second ingredient (usually the laity*one) 
is admitted through a pipe passing down the central shaft. 
This pipe is perforated and, when the perforations come 
opposite similar ones in the rotating shaft, the ingredient 
mixes intermittently with the contents of the cylinder. 
A valve device, such as that described in Eng. Pat. 7499 
of 1912 (this J., 1913, 783) or 23,853 of 1913, may bo used 
for the intermittent, supply of the sooond ingredient, 

~W. P. 

Emulsions f for marganne, etc.]; Production of -. 

S. H. Blichfeldt. Southall. Eng. Pat. 18,048 of 1914; 
date of appl., Oct. 18, 1913. 

A botatinu disc provided with slots is mounted on a 
hollow shaft in a casing the walls of which closely approach 
the sides of the disc. One of the ingredients of the emul¬ 
sion is admitted through the hollow shaft whilst the other 
(usually the fatty ingredient) may enter through a tube 
extending transversely across the casing and communicat¬ 
ing with the interior through small openings at different 
distances from the axis. The emulsion leaves the 
apparatus through an outlet near the periphery of the 
casing. A similar apparatus is described for rendering 
a partially formed emulsion homogeneous.—W. P. 8. 

Baking preparations. E. C. R. Marks, I/ondon. From 
Victor Chemical Works, Chicago, U.8.A. Eng. Pat. 
5111, Feb. 27, 1014. 

See U.8. Pat. 1,113,632 of 1914; this .1.. 1914, 1109 
A tartrate, metaphosphate, or pyrophosphate may bo used 
in place of the aisodium phosphate.—T. F. B. 

Flour; Process of making dry-shortening ——. A. W. 
Estabrook and H. E. Weaver, Kansas City, Kans., 
Assignors to The Larabee Flour Mills Co., Hutchinson, 
Kans. U.S. Pat. 1,117,011, Nov. 10, 1914; date of 
appl., June 16, 1913. 

Flour is mixed with powdered sodium stearate and an 
equivalent amount of calcium acid phosphate (see also 
this J., 1914, 938).—W. P. S. 

Flour; Dry-shortening -. A. W. Estabrook, Kansas 

City, Mo., Assignor to The Larabee Flour Mills Co., 
Hutchinson, Kans. U.S. Pat. 1,117,012, Nov. 10,1914; 
date of appl., Nov. 24, 1013. 

Wheat flour is mixed with finely-divided hydrogenited 
oottonaeed oil, and leavening and seasoning substances. 

—W. P. S. 

i 

Separators for liquids [imtofel; Centrifugal drum -. 

J. Melotte, Remioourt, Belgium Eng. Pat. 7839, 
March 28, 1914. 

The bowl of the separator is provided with a false bottom 
having a peripheral, vertical rim perforated with small 
holes, through whioh the denser portion of the liquid (milk) 
is discharged along with only a minimum quantity of 
the lighter liquid (cream).—W. H. C. 
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Fish and other food substances; Method of and apparatus 

for coding and freezing -. N. Dahl, Trondhjem, 

Norway. Eng. Pat. 071], March 17, 1014. Under Int. 
Conv., March 19, 1913. 

A liquid is pooled below 0° ('. by circulating it through 
a chamber divided into a number of oompartraonts each 
containing a mixture of ioe and salt or provided with 
refrigerating pipes. The partitions forming the com* 
partmente in this chamber have openings so arranged 
that the liquid takes a zig-zag course through the ohamber 1 
and has its level lowered in each successive compartment. 
Siphon-like pipes distribute the cooled liquid from the 
delivory pipe on to the fish, etc., and a collecting channel 
provided with a screen returns the liquid to the cooling 
chamber.—W. P. S. 

Cocoa and chocolate substances ; Method for roasting -. 

F. E. F. Neumann. Wandsbek, Germany. U.S. Pat. 
1,117,594, Nov. 17,19N. Bate of appl., March 28,1913. 
See Fr. Pat. 483,325 of 1913 : this J., 1914, 37J.—T. F. B- 

Manufacture of starch land a foodstuff]. Eng. Pat. 530. 
See XVTT. 
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Air of railway tunnels; Gaseous impurities in the -. 

A. Seidell and P. W. Meaerve. U.S. Public Health 

Service, Hygienic Lab., Bull. No. 92, .Tune 1914, 1—47. 
Methods for the determination of sulphur dioxide based on 
the aspiration of the sample of air through a small volume 
of liquid followed by a gravimetric or volumetric deter¬ 
mination of the retained sulphur dioxide could not be used, | 
but satisfactory results were obtained by direct titration ; 
with N11000 iodine solution, after applying a correction 
(so© this J., 1914, 499). When samples of air were kept in 
moist bottles, practically the whole of the sulphur dioxide 
disappeared within 1 hour; in dry bottles the loss during 
the first 2 hours Mas usually inconsiderable, although 
with very small quantities an appreciable loss may take 
place within 30 minutes. Of quite small amounts of 
sulphur dioxide liberated in a closed room only about 
30 to 00% could l>e recovered. The iodine pontoxide | 
method (see this J., 1907, 1251 ; 1908, 595 ; 1909, 1170 ; 
1914, 499) was used for the determination of the carbon 
monoxide, special bulbs, having narrow connecting tubes, 
being employed for the absorption of the resulting carbon 
dioxide and liberatod iodine, and the olosed aspiration 
system was adopted in passing the sample of air through 
the apparatus. Analyses of test mixtures of very small 
amounts of carbon monoxide with air showed that from 
88 to 98% of the former could be recovered. Eighty-eight 
samples of air from tunnels were examined : those from 
tunnels through which steam locomotives passed con¬ 
tained on an average 15*1 parts SO, and 207 parts CO 
per million, whilst the corresponding figures for tne tunnel 
on the electric railway were 2*9 and 25 parts, respectively. 

A review of the available literature on the physiological 
effects of Bmall amounts of these two gases showed that 
the concentrations of the gases which produoe an unmis¬ 
takable harmful effect upon man are somewhat greater 
than the maximum amounts which were found in any 
of the tunnel-air samples examined.—W. P. S. 

Air; Ozonisation of -. M. W. Franklin. J. Ind. 

Eng. Chera., 1914, 8, 860—855. 

Ventilation .—The modern practioe of ventilation is con¬ 
cerned only with the absorption of the heat produced by 
the inmates of a room, with removal of the expired mois¬ 
ture, and destruction of the odours of men, animals and 
organic substanoes. Ozone is most useful in those plaoes 
where perfeot ventilation is impossible. It does not 
simply mask the organic odours, but destroys them. 
Onions, decayed fish, decomposed meat, etc., treated with 
ozonised air had a strong smell of ocone^and after treatment 


with ferrous sulphate solution to remove the ozone, the 
substanoes were free from their natural odonr. Chemical 
compounds produced in the decomposition of organic 
matter, as akatole, and valeric ana butyrio acids, are 
destroyed also. No instanoe of harm to individuals 
from the use of ozone in proper concentration in air has 
been recorded ; the workors in the London tube railways 
and those on water-sterilisation plant have shown no 
ill effects. The use of ozone in quantity to steriliseThe 
air of rooms involves irritation to the respiratory tract. 
Experiments to determine its germicidal aotion have 
given inconclusive results. Its usefulness is not due to 
any beneficial effect on the human eoonomy but to the 
fact that it destroys harmful organio emanations in the 
air. Odour destruction. ~Disagreeable odours are given 
off in the manufacture of casein. Experiment* with 
undried commercial oasein showed that the odour was 
destroyed in the presence of ozonised air and that the 
least quantity of ozone required was 1*84 mgrms. per 
! litre of air contaminated with the odour from 15 grms. of 
oasein. In experiments with tobaooo smoke, it was found 
that ozone combined only with the volatile components 
of the smoke, rendering the smoke odourless, tasteless and 
non-irritative, but that it did not oxidise the oarbon 
J particles. There was however a slight diminution in the 
l smoke density when the air was ozonised : equal weights 
of tobaooo were burned and the smoke oolleoted with 
; equal volumes of air and ozonised air, And in the bottle 
containing the latter mixture a marked olearing was 
! effected in 4 hrs. as compared with the other bottle. 
Pieces of different kinds of doth were exposed to tobaooo 
smoke until they had a Btrong odour; they were then 
treated with ozonised air and were thoroughly deodorised 
within half an hour. Food preservation .—The effect of 
ozone on egg-albumin was examined and it was found that 
considerable coagulation took place and the albumin 
turned a yellowish-grey colour. Eggs were placed in 
bottles whioh were exhausted and then filled with ozonjped 
air. After 10 days, all the ozone had disappeared and the 
bottles were rechargod and examined every ten days. 
After 60 days the eggs ceased to taste fresh; the loss in 
weight was about 1 *5%. Tn a control series in the absence 
of ozone, the eggs began to turn stale after 20 days when 
the loss in weight was 0-5%. The action of the ozone is 
to lessen the number and activity of the bacteria whioh 
penetrate the shell during evaporation under ordinary 
conditions.—J. H. J. 


The campaign against smoke. English and American 
results. Times Eng. Suppl., Nov. 27, 1914, 140. 

One of the chief obstacles in the past to the progress 
of the smoke-abatement movement has been the lack 
of accurate scientific data relating to the character 
and amount of the pollution of the atmosphere from 
smoke, and to the extent of the damage and losses 
arising from this oause iu the more important cities and 
industrial centres. 

A oentral body or oommittee was required whioh should 
formulate and carry out a scheme of oo-operative work and 
investigation, based on the use of scientific and uniform 
methods and apparatus. This need has now been met 
by the work of the Committee for the Investigation of 
Atmospheric Pollution, appointed by the London Smoke 
Abatement Conference of 1912, ana in Amerioa by the 
Commission of Experts, appointed by the Mellon Institute 
of Industrial Research attached to the University of 
Pittsburgh. 

Work of the London Committee .—During the past two 
years the London Committee has carried out useful 
preliminary work (1) Bv selecting and drawing up the 
specification for a standard method and form of apparatus 
for the collection of the soot and other impurities of the 
atmosphere; (2) by formulating the conditions under 
whioh this apparatus should be used, and the oolleoted 
soluble and insoluble impurity examined; and (8) by 
obtaining the oo-operation of the health authorities of 
many of the larger towns and cities of the country for the 
investigation. The method selected for the observations 
is based on the collection of the whole of the rainfall for 
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one month in one or more large bottles, and the determina¬ 
tion of the weight and character of the suspended and 
dissolved impurities, by subsequent filtration and 
evaporation of the collected water. This method was 
employed for the observations upon the sootfall of London, 
carried out by the Coal Smoke Abatement. Society and the 
“ Lancet ” in 1910, and also for the observations by 
Prof. J. B. Cohen, in Leeds. It does not give tho amount 
of suspended air pollution in the strictest meaning of the 
term, but only tho proportion of it which falls, or is carried 
down by tho rain and snow in a givon tinve ; but tho latter 
is the weight which is most important from a practical 
point of view, in respect of air pollution. 

Apparatus employed .—The apparatus used for collecting 
tho rainfall with its suspended and dissolved impurity, 
is a large circular enamelled iron funnel, having a collecting 
area of 4 so. ft., and holding largo gloss bottles, in which 
each montn’s rainfall is stored for examination. Tho 
collecting funnels are placed on the ground-level in places 
free from abnormal Binoko and dust, as near as possible 
to the centre of the town or district, the air of which is to be 
examined. Before removing tho bottles on the last day 
of each month, the inside of the collecting funnel is washed 
down with Home of the water already collected, a squeegee 
being used to remove any soot or dust that adheres to tho 
interior of the funnel. The details recorded include 
volume of water collectod, total solids, total soluble matter, 
tota 1 insoluble deposit, tarry matters, non-tarry 
carbonaceous matter, sulphates, chlorides, ammonia, 
and lime. 

In response to the, circular letter Hcnt out by the London 
Committee early in 19111, tho Health authorities of 21 
towns and cities agreed to join in the observations. In 
some of these places several gauges will be omployed at 
different centres. Owing to some delay, however, in 
obtaining the necessary supply of largo enamelled ganges, 
onlv London was equipp<*d with three gauges when the 
observations were started in March lost. 


Table I. 

Fall of solid matter. 


Name of town or oily 


Metric tons persq. km. in 
August. 


Sheffield (Attereliffe) . 

Oldham . 

Holton. 

Liverpool .J. 

Manchester (School of Technology).. 

Birmingham . 

Newcastle . 

Paisley . 

Kingatou. Bull . 

Sheffield (average of four station*) 

York . 

Leith . 

Greenock. 

Manchester (average of six station*) 
London (average of two stations).. 

Exeter. 

Malvern . 


Total 

Tar, soot. 

solids. 

and ash 

21-84 

14-55 

1901 

11*67 

18*02 

9* 12 

15*87 

8*28 

14-JW 

9-20 

14*20 

1010 

1*44 

10*52 

12*82 

6*88 

1170 

0*89 

10-fin 

6-80 

879 

5*09 

878 

618 

H04 

4-36 

7-99 

410 

7-94 

3-88 

6-21 

3*35 

201 

71 


Table I. contains a summary of the more important 
figures for August, the last month for which tho reports 
have been published. The difference between the figures 
in col. I. and col. II. gives the soluble portion of the solid 
matter brought down w-ith the rainfall. The results in 
Table I. are expressed as metrio tons |mr sq. km.; they must 
therefore 1>© multiplied by 2*5(1 to obtain the soot and du»t 
tall in ton* per Bquare mile, whioh is the form in which the 
results of earlier investigations have been expressed. If this 
calculation is made for the worst and best results given in 
Table I., it appWre that Sheffield (Attereliffe) had a total 
wot and dust-fall in August equal to 640 tons per sq. 
mile per annum* though the average for the whole city (four 
stations) was only 317 tons. Malvern.had a fad pi less than 
tine-fifth this aniourit; or 60 tons per sq. mile per annum. 


The constituents of tho solid matter which falls upon 
our towns and cities are of great interest, and in Table II., 
the totals given in the seoond oolumn of Table I. are 
separated to show the relative proportions of tar, soot, and 
asn. It will be seen that the relative position of the towns 
is slightly altered in this table, and that Sheffield (Atter- 
cliffej, Oldham, Newcastle, Birmingham, Manchester, 
Bolton, and Liverpool in the order givon are the dirtiest 
towns, when judged by thoir respective falls of what is 
generally known as k ‘ soot.” 

Tablk II. 


Tar, soot, and. dust fall. 



Metric tons per sq. km. in 

August. 

Name of town or city. 



__ 



Tar. 

j Carbon. 

Ash. 

Total. 

.Sheffield (Atterelilfe).. 

i -48 

*45 

1062 

14-55 

Oldham . 

! 16 

3-25 

8-2ft 

11-67 

Newcastle . 

! *12 

3-87 

6-52 

10-51 

Birmingham . 

1 *10 

2 60 

7-50 

10-20 

Manchester (Technical 





School) . 

•07 

3-23 

5-93 

9-23 

Holton. 

•20 

2 94 

IH.fi 

9-20 

LiveriKMtl . 

•08. 

1-63 

6-52 

8-23 

Kingston, Hull . 

•08 

3-2ft 

3-55 

0-89 

Paisley . 

•11 


4-15 

0-83 

Sheffield (average) 

•47 

1-84 

4-59 

0-2K 

Leith . 

•10 

17ft 

4-27 

6-13 

Y ork . 

•11 

1 89 

307 

507 

Greenock . 

•03 

104 

209 

4 36 

Manchester (average) 

•04 

1-00 

2-38 

4-08 

london (average) .. 

•03 

1 52 

2-32 

387 

Exeter. 

•03 

1-08 

2-25 

3'3ft 

Malvern . 

•of 

•25 

•45 

71 


London may be regarded as possessing a standard of 
atmospheric cleanliness and purity, to which the northern 
industrial cities and seaports might strive to attain. 

The Pittsburgh injuiri/.— From a summary of the results 
of the inquiry into the losses arising from smoke in Pitts¬ 
burgh, as given in Bull. No. 4 published by the Mellon 
Institute, it appeared that the total loss was estimated at 
€1,998,950 per annum. A report on the meteorological 
aspect of the smoke problem signed by Prof. H. H. Kimball, 
of the U.8.A. Weather Bureau, is given in Bull. No. 5. 
A number of papers on the effects of smoke and soot on 
building materials are collectod in Bull. No. 0, edited 
by I)r. R. C. Brenner, the chief chemist of the commission. 
The effects of the soot in smoke on vegetation are dealt 
with in Bull. No. 7, which is a record of experiments 
carried out by J. F. Clevenger in certain public parks of 
Chicago, and in Pittsburgh and its environs. 

Engineering aspects .—Bull No. 8, the last published, 
deals with the engineering aspects of the smoke problom 
in Pittsburgh. 

The contents of this bulletin include descriptions of all 
the different forms of furnace used in Pittsburg for steam- 
raising purposes, .and it gives tho following rules for 
abating smoke and increasing the efficiency of hand-fired 
furnaces :—I. Fire evenlj- and regularly. 2. Fire moderate 
amounts of coal at a time, and place the ooal where it is 
needed. ,1. Keep tho fire clean, even, and bright all over ; 
do not allow it to burn into holeH or thin spots. 4. Break 
up the lumps and have the ooal as nearly as possible 
uniform in size. Do not fire any lumps larger than a 
man’s fiBt. 5. When a fire has burned into holes do not 
throw green ooal on tho bare grates, but push incandescent 
fuel into these spots before firing. 6. Regulate the draft 
and air supply to suit the fire. 7. Watch the condition of 
the fire and the steam-gauge together. Do not fire large 
quantities of ooal. 8. Do not level or stir the fires unless 
absolutely neoessary, and then use the utmost care. 
9. Do not allow ashes and clinkers to accumulate on the 
side or bridge walls, as this cuts down the effective grate 
area, and causes other troubles. 10. Do not allow too 
long intervals between firings. A series of photographs 
with which the bulletin is illustrated goes far to support 
the view that Pittsburgh must be considered one of the 
smokiest and dirtiest oities in the world. (Bee also this 
J., 1914, 499.) 
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Portable apparatus for measuring the. electric conductivity 
of saline solutions. Saviron. See XXXIT. 

Erratum. 

P*go 1110, <iol. 1 ; 1. 23 from bottom for “oapablo" 
read " incapable." 

Patents. 

Collecting and disclmrging solid matter when pumping 
liquids \ sewage] containing same ; Means far 
it. H. I,. Peimell, Khanka, Egypt, and .1. Orton-Boving, 
London. Eng. Pat. 21,374, Sept. 22,1913. 

Thf. sewage on its way to the pump passes into a sump 
through a trap which retains the solid matter. When the 
sump is full the clear liquid from the delivery of the 
pump is passed through the trap in the reverse direction 
and carries forward the solid matter which is thus trans¬ 
ported without having to pass through the pump.—'W.H.P. 

Sludge or solid matter recovered from sewage ; Apparatus 

[or drying -. A. B. Ogden, Manchester. Eng. Pat. 

<1280, Marsh i 2, 1914. 

A dryino ohamber for the sludge is heated by means of 
steam introduced into the space below the fatso bottom 
of the chamber; the stoam pipe, which is iiertorated 
extends across one cml of this space, a drainage channel 
being provided at the other end. The interior of the 
chamber is also supplied with a current of air which has 
been heated by passing through pipes arranged in the 
fltio of the boiler furnace ; this Hue extends across one 
end of the chamber, along the side, and then across the 
other end. The wagons containing the sludge may be 
mu into a space at the heated side of the chamber so 
that a preliminary drying of the sludge is attained.— W.P.W. 

Sewage disposal and. water purification uiiparalus. A. 'I'. I 
Nabstcdt, Now Vork. U.S. Pat. 1,115,837, Nov. 3. 
1914 ; date of appl., March 2, 1914. 

A SKTTMNO tank, provided with the usual outlet for the 
effluent, is sit listed above a sludge tank, the two being . 
connected by a channel of relatively small cross-section. 
Means aw provided for closing this channel and for main- I 
taining the pressure in the sludge tank equal to the head 
of liquid in the settling tank. A number of Bottling I 
tanks may he arranged above one sludge tank.—W. P. S. 

Water and other liquids ; Apparatus for effecting the sterilisa¬ 
tion of - -by ozonation or the. like. K. L. -losoph, t 

London. Eng. Pat. 25,503, Nov. 7, 1913. 

Tub water is passed through a centrifugal or rotary pump, 
to which is also admitted a supply of ozonised air, and then 
delivered into a tank through a pipe extending to the | 
bottom of the same. The air is driod by passing through 
a refrigerating apparatus before it enters the ozonising i 
apparatus. (Reference is directed to Eng. Pats. 2707 of I 
1881. 9741 of 1899, 20,750 of 1905 and 18,128 of 1908 ; 
this ,L, 1900, 309, 1900, 1114; 1909, 742),—W. P. K. 

Fluids; Apjia rates for the sterilisation of — —[by ultra¬ 
violet rays]. W. R. Walkley and Tubex Engineering 
Co., Ltd., London. Eng. Pat. 14,889, June 18, 1914. 
Thb liquid is passed as a thin film over the Inner surfaoo of 
corrugated plates which are curved so as to form a 
cylindrical vessel; lamps emitting ultra-violet rays are 
suspended inside this cylinder. The plates may he 
carved in various shapes.—W. P. S. 

Water ; Process of removing oxygen from ——. R. Cans, 
Bcrlin-Grunewald, Germany. G.S. Pat. 1,117.831, 
Nov. 17, 1914. Date of appl.. Sept. 15, 1913. 

Sre Fr. Pat. 462,446 of 1913 ; this J„ 1914, 331.—T. F. B. 

Sewage and the like; Treatment of - . N. Testrup, 

Awgnor to WetnCarbonixing, Ltd., London. U.B. Pat. 
1 ,116,963, ,Noy. 10, 1(114. Bate of appl., Feb. 7, 1912. 

Su Eng. Pat. 3247 of 1911; this J.; 1912, 0OL-T; F. B. 
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Lloyd's reagent; Precipitating alkaloid* by -. Prelim* 

inary note. 8 . Waldbott. .1. Amor. Chem. Soo., 1913, 
86, ‘837- -838. 

This readmit is essentially hydrous aluminium silidate 
derived from fuller's earth, and it has the property of 
precipitating alkaloids completely from neutral or Add 
solutions thereof. The alkaloid may bo recovered by treat¬ 
ment with a base and an alkaloidai solvent. The reagent 
as examined by the author had the following composition j 
H „(), 17*41 ; 8iO s , 56*60; Al,() s , 9*82; Fe 4 0„ 14*18 ; 
Ca(), 1*58%. Heating the material to about 130° 0. did 
not destroy its powor, but a red heat expelled water, and 
rendered the reugont inert. When the reagent is exhausted 
with hydrochloric acid, the residual earth is still effective. 
Neither nitrio acid nor aqua regia impair the aotivity of 
the reagent. After removal of the alkaloid from the 
reagent, the residual earth retains its full effect. 
A jelly is obtained difficult to filter and slow to settle i 
it is precipitated readily by adding an acid, or an alkaloidai 
salt. In drying, the jelly shrinks to a very small bulk; 
conversely, the solid exjmnds remarkably in contact with 
water. The jelly precipitates inorganio salts also, 
c.g. barium chloride, lead acetate, zinc sulphate, etc. 
Clearly, the phenomenon is one of oolloidal chemistry. 
It was found that colloidal silicio acid, or colloidal arsenious 
sulphide precipitate quinine sulphate. (Sep also this J., 
1913, 161. J. IT. Lloyd.) 

Morphine and strychnine; Precipitation of -. H. M. 

Gordin and .1. Kaplan. Amor. J. Pharm., 1914, 86 , 
461 - 464. 

Attkmits were made to shake out morphine fromjts 
aqueous solution with a mixture of alcohol and chloroform 
after saturating with potassium carbonate. The solvent 
separated well but the amount, of morphine found by 
titration after removing the solvent, exceeded the amount 
originally takon by 2 to 16%, ovon after washing the 
j residue with a saturated aqueous solution of morphine to 
j remove traces of potassium carbonate. Morphine is 
| completely precipitated by Lloyd’s reagent (see pre¬ 
ceding abstract) from acid solution. 90% of the morphine 
1 present can be extracted from the dried precipitate by 
j boiling ammoniacal methyl aloohol. Strychnine is also 
completely precipitated by Lloyd’s reagent. The pre- 
oipitate is almost tasteless and is only slowly decom¬ 
posed by shaking repeatedly with ammonia and chloroform. 
It behaves physiologically like strychnine diluted with 
an inert substance but it cannot be decomposed into free 
alkaloid outside the organism by pepsin in aoid solution 
or by ptyalin or trypsin in ammoniacal solution.—T. C. 

Morphine and codeine ; Investigation of some derivative* 

of -.. A. Pitini. Annuli Chim. Appl., 1914, 8,208—213. 

Morphjnk oxide sulphonic acid, C t4 H 40 O„N l S l , was 
obtained by Freund (see Herminghaus, Inaug. Dias., 
Hildeslieim, 1914) by tho action of aoetio anhydride 
and sulphuric acid on morphine oxide. It yields morphine 
sulphonio acid, C l7 H t ,N0 7 S, on treatment with sulphur 
dioxide. Codeine oxide sulphonio acid, C t jiH| t CLX8, 
and codeine sulphonio acid, C^H^NOjSOjH^H 
were obtained by Freund and Speyer (Ber., 1911, 
2339) in a similar manner to the morphine derivative* 
A better yield of codeino sulphonio acid can, however, 
lie obtained by dissolving codeine oxide sulphonio acid in 
oaustio soda, adding sodium hydrosulphite, and allowing 
to stand for a short time. Morphine oxide sulphonio 
aoid (sodium salt) and oodeine oxide sulphonio aeid 
(potassium salt) proved to be physiologically inactive, 
whilst morphine sulphonic aoid and oodeine sulphonio add 
(sodium salts) were less toxic than the alkaloids them¬ 
selves bat produced similar effects, and hence may prove 
useful therapeutioally. The oodeine derivatives behave 
like the alkaloid itself with Frohda’s reagent* and with 
a,mixture of ccmoentrated sulphuric add and formaldehyde, 
giving a green coloration changing to blue with the former* 
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and a blue ooloration with the latter. The reaotions of the 
morphine derivatives are different from those of the 
alkaloid, morphine, morphine sulphonic aoid and morphine 
oxide sulphonic aoid giving respectively a violet, a green, 
and a green ooloration slowly becoming bluish with 
Frohde’s reagent, and a reddish purple changing to violet, 
a green, and a violet coloration with sulphuric acid and 
form aldehyde.—A. H. 

A m impyridines ; Pharmacological study of -. 7. 

a -Aminopyridin* and its acetyl derivative. A. Pitini. 

Annali Ohim. Appl., 1914, 2, 213-217. 

To prepare a-aminopyridino, quinolinic acid, 
(J 6 H 3 N(00()H) a was converted into its anhydride by boiling 
with acetic anhydride and the anhydride was dissolved in 
benzene and treated with dry ammonia gas. The ammonium 
salt, of the amide of quinolinic aoid was thus precipitated, 
and the free acid, OgH s N(UOOH)(M).NH., liberated from 
this by sulphurous aoid, was dissolved in dilute caustic soda, 
treated with sodium hypobromite, heated on the water- 
bath, and thon treated with sulphurous acid, which 
precipitated a-aminonicotinic acid, (5 fi H a N(COOH)NHj, 
which was converted into a-aminopyridine, (! 5 H 4 N.Nri a , 
by heating to 310° 0. Both a-aminopyridine and its acetyl 
derivative are capable of producing lop&l aiuesthesia, the 
acetyl derivative being somewhat more active in this 
respect. Aminopyridine is about os poisonous as stovaine, 
whilst the toxicity of its acetyl derivative is between that 
of nirvanine and novoeaine.—A. S. 

Gentian root; Chemical com^msition of Japanese -. 

Y. Asahina and S. Yoda. Vakugakuzasshi, Aug. 1914. 

.1. Phartn. (’him., 1914, Iff, 373—37ft. 

Extraction of the fresh roots of .Japanese gentian 
(Genliana scabra Bunge var. Buergeri Maximowicz) with 
hot, methyl alcohol in the presence of calcium carbonate 
gave a yield of 4*38% of gentianose and 2*3% of gent in- 
pierin.- F. Shdn. 


British Pharwacopn ia, 1914 ,• Analytical processes of the 

-. .f. ('. Uninov. Perfumery and Essent. Oil Bee.. 

1914, 5, 409. 

Clove oil . The official sodium hydroxide solution 
(20 grins, per 100 c.o.) used to determine the eugenol is 
too concentrated. A 5% solution of sodium or potassium 
hydroxide gives satisfactory results. Cinnamon oil. 
A flask with a narrow graduated neck should l>e used as 
in the determination of eugenol in clove oil. Lew engross 
oil. The neutral sulphite process recommended for 
the determination of the citral gives results 4—5% lower 
than the bisulphide process generally used for the com¬ 
mercial test. Balsam of Tolu. The tests are not, satis¬ 
factory on the whole and the requirement of 25% of total 
balsamic acids is somewhat high. The residue obtained 
on evaporating the carbon bisulphide extract seldom 
orystallises unless the balsam is old. The test for total 
balsamic acids soluble in water is better carried out on the 
balsam itself by the process described under “ Sty rax " 
os the esters volatilise with the carlmn bisulphide to some 
extent.— F. Shdn. 


Essential oils ; Cultivation of plants for the production 

of -. W. F. Cooper and J. ('. Umney. Perfumery 

and Essent. Oil Roe., 1914, 5, 407. 

Clayey ground overlying chalk was manured and dug for 
three yearn, after whioh plants yielding essential oils were 
grown thereon. From 60 sq. yds. planted with Lavandula 
vera 2200 stalks and blooms and 4500 blooms of the second 
year’s growth were obtained, the total yield of essential oil 
being 107 |$rms. or 1*5%. The characters were : sp. gr. 
0*909, optical rotation —5°, esters 5*6%, refr. index at 
25° 0. 1*4710, soluble in 3 volumes of 70% alcohol. The 
first year’s growth of Mitcham lavender from 98 sq. yds. 
gave 2050 blooms yielding 92 gmis. of oil or 4*5%. The 
characters were : Bp. gr. 0-906, optical rotation —8°, 
esters 17*7%, refr. index 1-4685, soluble in 3 vol*. of 
70% alcohol. Common thyme grown on 98 sq. yds. of 


ground gave 77 lb. yielding 0-106% of oil with the charac¬ 
ters : sp. gr. 0*919, optical rotation —2°, phenols 38%. 
Lomon thyme yielded 0-08% of oil with the characters: 
sp. gr. 0-891, optical rotation —10°, aldehydes 18%. 
3,839 sq. yds. planted with jwpperinint gave 4,800 gnus, 
of material in the first year, the yield of oil being 0-49%. 
The characters were -. sp. gr. 0-891, optical rotation —28°, 
esters 14-0%. alcohols 69-6%, refractive index at 25° 
1-4502. soluble in 3 vols. 70% alcohol. 1457 sq. yds. 
planted with wormwood gave 13,550 grins, of material in 
the first, year yielding 0-043% of oil with Bp. gr. 0-926, 
refractive index 1-4572, and soluble in 3 vols. of 80% 
alcohol. F. Shun. 

j Cilronella ; Effect of climatic conditions on -. .7. ('. 

i Umney. Perfumery and Essent. Oil Ree.. 1914. 5, 398. 
j Samples of Burmese citronelln oil distilled from grass that 
i bad been under water several days owing to floods differed 
i from an oil distilled from dry grass grown in the same 
| locality. The sp. gr. was much higher and the geraniol 
content was reduced bv 7—8%. The odour was somewhat 
! disagreeable. The solubility was not affected.— F. Shdn. 

Ilelichrysum samtile (Moris.); Oil of -. L. Francesconi 

and E. Scmagiotto. Gaz. ohim. Hal., 1914, 44, IT.. 
419 -421. 

! The yellowish oil, obtained from plants growing at Lanusei, 
Sardinia, has a pleasant pungent odour, which at, great 
dilution resembles that of the rose. It has the sp. gr. 
0-9020, ?ij> 1-4769, |a] D -—11-71 (in alcoholic solution), 
and distils chiefly at 240°(!.. the distillate containing 
, C 79-50 and H 12-11%.—A. S. 

j Barnsina venusta ; Volatile oil from the leaves of -. E. 

Goulding and (). I). Rolierts. ('hem. Soc. Trans., 1914, 
105, 2613- 2617. 

The loaves of Bnrosma venusta, Eokl. and Xeyh., grown in 
South Africa yielded 2—2-7% of volatile oil the characters 
of whioh were : sp. gr. 0-865—0-867 at, 15° (\; a D at 
22°—24° ('. 0° 47' to 1° 4', acid value 5-6, ester value 6-2, 

| oster value after acetylation 55. The composition of the 
oil was: hydrocarbons, principally myreene, 43-0%; 
aldehydes, principally anisaldehydo, 0-5% : phenols 0-2%; 
methylohaviool 21-4% ; alcohols, partly linalool, 14-3% ; 
j the remaindor consisting of estors and sesquiterpenes. 

No evidence of the presenoe of diosphenol was obtained. 

| • V. Shdn. 

/ i-Phcllandrene ; Action of alcoholic hydrochloric acid on 

-, and mechanism of the transformation of lerpenes 

by means of acids. L. Francesooni and E. Sernagiotto. 
fJaz. ohim. ital., 1914, 44, TT., 456—462. 

By the action of cold alcoholic hydrochloric aoid on 
/j-phcllandrene there is produced, in addition to an oily 
hydrochloride, the solid dihydrochloride of a-terpinene, 
m.pt. 51°—52° 0. The action of acids on other terpenes 
is recapitulated and it is pointed out that all other mono- 
and hi-cyclic lerpenes in which the side chain is in the para 
position of the hexamethylene ring are capable of iso¬ 
merisation into a-terpinene, by the action of mineral acids. 


1 Alkylidenehydrazvies ; Catalytic decomposition of -. 

Hydrocarbons obtained from citral and citronellal. N. 
j Kijner. J. Russ. Phys.-Chem. Soc., 1913,45,1779—1787. 

Bull. Soc. Chim., 1914, 18, 337—339. 

| The hydrocarbon, C 10 H I8 , obtained by decomposing the 
i compound of citral and hydrazine (sec this J., 1912, 46) 
! consists of a mixture of limonenic And terpinolenic hydro- 
j carbons, the former being in the larger proportion. The 
i limonenic hydrocarbon boils at 162°—163° C. at 760 mm., 
has the sp. gr. 0*7677 at 20°/0° C., and n D =1*4422. Tho 
terpinolenic hydrocarbon boils at 163°—165° C. at 700 
mm., has the sp. gr. 0*7699 at 20°/0° C., and ni>=l’4439, 
and when oxidised with permanganate yields aoetone and 
the hydrooarbon boiling at 162°—163® C. The hydro- 
I bromide of the Hmonenic hydrocarbon* CjoH^Bt,, when 
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bdled with aniline yield* the terpinolenio form, but ! 
when decomposed by boiling with alcoholic potassium : 
hydroxide yield* an unaatorated aloohol. C 1# H„OH, boiling 
at 190°—1915° C. Treatment with oxalic acid converts this 
into linoloolene, O, 0 H, 8> b.pt. 106°—168“ 0. at 718 mm., 
ap. gr. 0-7872 at 20“/0“ C., and «d= 1-5000. Reduotion 
of the limonenio hydrocarbon by Sabatier’* method at I 
180“ 0. yield* dimothyl-2-6.ootano, C l0 5 as , which when i 

S urified boil* at 161”—162“ C. at 772 mm., has the so. m. 1 
'7399 at 20“ /0“ 0., ftj> 1-4146, and is optically inaotivo. 
The corresponding dextro-rotatory dimethylootane is ! 
obtained by reduoing the hydrocarbon obtained from 
oitronellal with hydrlodic acid, and its oharaotere are: 1 
b.pt. 1S9“—159-5" C. at 742 mm., sp. gv. 0-7313 at 20“ /0“C. 
«n—1-4110, and [aI], - f 1 -75°, The hydrocarbon, 
C 1 oH w , obtained from oitronellal, when reduoed by Saba¬ 
tier’s method at 170° 0. gives docane, b.pt. 160—litre, 
at 772 mm., sp. gr. 0-7301 at 20°/0“C., iq, —1-4109, and 
r«]i>—+6-27“, and when the hydrobromic aoid addition 
product is dcooni|s>acd by moans of quinoline it yields 
a hydrocarbon, 0„,H 10 . b.pt. 164“—104-5“ C. at 782 him., 
sp. gr. 0-7521 at 20"/0“ C., 1-4319 and [a In+ 8-59“. 

—F. Nhtin, , 

Camphor a* a solvent. N. N. EfremolT. .1. Huss. Phys.- I 
Ohem. Soc., 1913. 46, 1683 1089. Bull. Soc. Chilli.. I 
1914,16, 183-184. 

The results of a thermal and miorographic investigation 
of mixtures of camphor with various other substances 


Seems! nmironelit <4 
mixture 


M. j»t. 




ji-Tuluidinc. ! 

Naphthalene . \ 31 

Methyl mustard oil 
(inethyl inothloeya- > 

Hate) . I 34 

Acetamide . ! 6fl 

p-Dibrouiobenzeue, .. j 40 

o-Nitranilinc . 0 

n-Nitranillne . j 50 

p-Nitranlline . ! 70- 

Benzole acid . , 56- 

Phthaltc anhydride .. j 84 

Cinnamic acid . 71 ■ 

Salicylic acid. f»r>- 

Anthracene. 11(1’ 


i Composition, 1 
l molH. % 
oi second 
I component. 


42 

43-5 


50 

H8*n 

40-5 

61-2 

51 *6 
31 0 
37-5 
31-3 
3f>-5 
33-5 
10-5 


Mole, « ol 
camphor 
held iu 
nolid ROllI- 
♦.Ion by 
second 
comiioncnt. 


11 

4 

3 

r» 

5-3 

95 

12-5 

9(1 

12 


—A. S. 

Turpentine; Oxidation of the nopinene(p'pinene) in Spanish 

oil of -. A. Madinaveitia. Ann. Soc. Espan. Ph.. 

Ch„ 1914,12,259-264. Bull. Soc. Chim., 1914,18,785. 
SramsH oil of turpentino, b. pt. 155“—156“ C-, was treated 
with permanganate and soda (Wallaoh’s process), the 
produet steam-distilled, and the non-aqueous portion of 
the distillate rectified in a current of carbon dioxide. 
Oxalio acid and a little aodium nopin&te (1-5% a* against 
6 % obtained by Wallaoh) were obtained, the smaller 
yield of the latter being ascribed to the existence of less 
^f-pinene in Spanish than in French or American turpentine. 

—W. E. F. P. 

Nopinic, acid ; Reaction of -. B. Dorronsoro and E. 

Fernandez. Ann. Soo. Espan. Ph. Ch., 1913, 11, 
441—443. Bull. Soo. Chim., 1914, 16, 300. 

Tbk intense colour reaotion given by nopinio aoid and 
resorcinol in sulphuric acid solution has already been made 
known, and on the strength of this it has been stated that 
nopinic aoid is produced by the oxidation of pineno with 
alkaline permanganate (see preceding abstract). The 
substance obtained however is merely sodium oxalate, the 
colour reaotion with resorcinol being equally characteristic 
af oxalic acid, and moreover very sensitive;—G. F. M. 


Acetanilide ; Preparation of -tit tie laboratory. Hius- 

sermann. J. Pharm. Alsace-Lorraine, 1914. J. Pharm. 
Chim., 1914,10,375—376. 

A mix-tube of equal weights of aniline and aoetio aoid 
together with 2 -3% of sino chloride is gently boiled 
under a reflux oondenser for 3 hrs., w hen the whole Is 
poured into water and the aoetanilidc rec rystallised from 
water. Tho use of pure aniline in place of the oommereial 
variety obviates the necessity of decolor ising with animal 
charooal.— F. Shun. 

Chloral; The, / olymcrisation of -. ,T. Bcsseken and 

A. Sehitmnel. Hqc. trav. chim. Pays-Bas, 1913, 82. 
112 — 127. Bull. Soc. Chim., 1914, 16, 50—51. 

A\ immediate polymerisation of chloral to metachloral 
is produced by the addition of a small quantity of pyridine 
or sulphuric aoid of 10% strength, tho transformation 
being in the latter ease almost complete, whilst in the 
former it is arrested by the absol ution of tho catalyst by 
the colloidal metachloral. By the addition of a large 
quantity of catalyst tin- equilibrium chloral % meta- 
chloral is displaced completely to the left, an addition 
product with the chloral being furmed in the case of sul¬ 
phuric acid which on warming dissociates with the libera¬ 
tion of carbon monoxide, hydrochloric acid and tetra- 
ehloroethylone. Aluminium chloride forms with chloral 
a crystalline addition product which dissociates in s 
similar way. Pyridine does not cause this dissociation 
of chloral.—(1. F. M. 

Chloroform; Presence of acetone in commercial -. B. 

i fommsoro and O. Fernandez. Ann. Soc. Espan. Ph. Oh 
1914, 12, 191—202. Bull. Soo. Chim., mlTlO, 672. 
Tkx samples of commercial, and two of medicinal chloro¬ 
form gave the reactions of Legal, Olaissen, Kutecheroff and 
Donig6s for aoetone. The quantitative determination 
was made by a comparison of the specific gravity wfth 
that of known mixtures, or by the formation of the semi, 
carbazide, but neither of these methods was very exaot. 
Tho best results were obtamod by Fuller's process, the 
formation of the oxime by the action of hydroxylamine 
hydrochloride, and titration of tho liberated hydrochloric 
acid. Tho amount of acetone indicated was about 2% 
lower than by tho density method, and varied from 10 to 
23%.—G. F. M. 

1 hsoprupyl alcohol; Synthesis of—. Reduction by 
hydrogen in the presence of aluminium. F. Lavilla 
Llorenz. Ann. Soo. E B pan. Ph. Ch., 1914,12, 236—239 
Bull. Soo. Chim., 1914, 18, 631. 

Foe the preparation of isopropyl aloohol from aoetone 
Sabatier’s method is preferable, other processes giving 
pinacone and condensation products. The aotion of 
sodium gives, according to Delaore, 40% of pinacone and 
only 12% of isopropylaloohol. The addition of alu¬ 
minium in small pieoes to a mixture of aoetone and sodium 
hydroxide produces a slow evolution of hydrogen, and 
tho yield of the aloohol varies from 45 to 60%. At the 
same time a small quantity of mesityl oxide is formed, but 
no pinaoone.—0. F. M. 

Polymerisation; Studies on-. Diethylenic hydro¬ 

carbons. S. V. Lebedoff. ,J. Russ. Phys.-Chem. Soo 
1913, 46, 1249—1295. Bull. Soc. Chim., 1914, 18 
78—80. ' 

Alt, unsaturated organic hydrooarbon* are capable of 
polymerisation under suitable conditions and the veloeity 
of polymerisation may be markedly influenced by catalysts. 
Aliphatic aldehydes, for example, apparently quite stable 
under ordinary conditions polymerise rapidly in niesenoe 
of traces of sulphuric or hydroohlorio acids. In most 
eases cyclic compounds are formed, and the ring always 
oontains an even number of oarbon atoms. Polymerisa¬ 
tion is indicated by increase of visooeity, whioh is usually 
greater the lower the temperature of polymerisation. 
Isoprene and di-isopropenyl polymerise even below 0° 0. 
The most suitable temperature is 160°—160° C.: at higher 
temperatures the reaethms an more complex. Intis 
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author’s experiments the hydrocarbons were heated in 
sealed tubes at 100°—160° C., and the product distilled 
in a current of hydrogen : the unaltered substance passes 
over at ordinary pressure and the dimeride at 8—15 mm. 

E ressure, whilst the polymoride remains behind. The 
igher the temperature the higher is the ratio of the dimeric 
to the polymeric forms, whilst at constant temperature 
this ratio remains constant throughout the transformation. 
The ratio is also affected by the presence of catalysts : 
when oxygen was removed from the tubes before heating, 
the product from di-isopropony 1 contained only 16-4% 
of the polvmeride as compared with 23% in prosonce of 
oxygen, hydrocarbons having a symmetrical structure, 
such as divinyl and didsopropcnvl furnish only one dimerio 
form ; whereas isoprene, whicli is unsymmetrical, fur¬ 
nishes two, in proiKirtions varying with the temperature. 

_A. 8. 


Hydrocarbons of the divinyl Merle*; Polymerisation of 

some -. 8. V. Lebedoff and N. A. SkavroitHkaia. «7. j 

Russ. Phys.-Chem. 8oc., 1913, 45, 1290—1331. Bull. 
Soc. Chim., 1914, 10, 80—83. 

The dimeride of di vinyl is ethenylcvelohexone 

^CH.CHjv , i 

VUf >CH.CH:CIL; | 

HUL.CH./ 

and the nzonide of the polymeiide has the constitution 

' v* ' \/ )■>■. 

O, o a 

Di-isopropenyl, obtained from pinaoone by dehydration 
in presence of acetic anhydride, was completely converted 
into an insoluble sjsmgy mass on exposure to light ut the 
ordinary temperature. Polymerisation was also effected 
atf50'\ 100°, and 150° 0., and the products separated by 
distillation (see preceding abstract). The dimeride 
XJHg— CH sS 

™ 3 .(\ \C(0H a ).C!(0H,):f’H 3 

X!(0H 3 ).nV 

is a colourless liquid, b. pi. 205° C. at 750 mm., sp. gr. 
0*8597 at 20°/4°C., ni)~ 1*48074. The polymeiide has 
the constitution 

[.CHj.C(CH,): C(CH 8 ).(CH 2 )*.C(CH a ) :C(CH 3 ).CH 2 .1* 

Its ozonide, C G H lt) 0 3 , yields acetonylaeetone on decompo¬ 
sition with water. Isoprene was prepared by Favorsky’s 
method (hitherto unpublished), the crude product mixed 
with trimcthylethylene, obtained by the decomposition of 
oil of turpentine, being treated with a cooled solution of 
hydrobromie acid in acetic acid. From the reaction 
product amyl bromide was removed by distilling at 52°— 
53° 0. at 100 mm., and the residue was then distilled at 
23 mm., the bromide (CH a )|CBr.CH 2 .CHjBr, passing ovor 
at 80°—82° C. This was then heated with powdered 
potassium hydroxide at 150° 0., under a reflux condenser, 
the isoprene passing over to a cooled receiver. The pure 
isoprene had the sp. gr. 0*6803 at 20° /4° C., b. pt. 34*5°— 
35® C., no = 1*42207. On heating it yielded a viscous 
mixture of a polymeiide and two dimerides, of whioh ona 
is dipentene, b. pt. 174°—175° (!., sp. gr. 0*8454 at 20° /0° O., 
n‘l’ b» 1*47428 ; and the other, dimethyl -1.3 - et henyl - 3- 
oyclohexene-6, 

< CH r C(CH,).CH:CH a 
>CH, 

ch.cIi, 

h. pt. 160°—161° 0., sp. gr. 0*8331 at 20°/0°C M n'V=* 
1*46581. When isoprene is polymerised at the ordinary 
temperature, only a white Bpongy polymeiide, having the 
same molecular structure as natural caoutchouc, is formed. 

—A. 8. 

Alien*; Polymerisation of ——, S. V. Lebedeff. J. 

Russ. Phys.-Chem. Soc., 1913, 45, 1357—1372. Bull. 

, Soc. Chim., 1914, 16, 83—85. 

Whbk aliens was heated at 140°«~150° C. in , Ipatieff’s 
high-pressure apparatus* the pressure fell in 3 days from 


58 to 16 atmospheres, and the hydrocarbon was in part 
converted into a semi-solid yellowish mass similar to 
caoutchouc. This polymeiide does not resemble those 
obtained from other allenio hydrocarbons, and possibly 
the metal of the apparatus exerted a catalytic influence. 
To avoid this, allone was condensed in glass tubes at 
—80° C., the air in the tubes was replaced by nitrogen, and 
they were then sealed and heated in Ipatieff’s apparatus, 
whioh was filled with hydrogen at 100 atmospheres 
pressure to prevent bursting of the tubes. After 34 
days at 140° C. one-half of the allene was polymerisea. 
The reaction product was distilled in a current of hydrogen 
at varying diminished pressures, the approximate yields 
of the different polymeridos being : dimeride, 5; tri- 
meride, 15; tetrameride a, 5; tetrameride-/S, 22 ; penta- 
meride, 18; hexaineride, 10; and residue (oolourless 
gum-like solid insoluble in the usual solvents), 25%. Tho 
dimeride is dimethylene- 1.2-eyclobutane, h. pt. 63°—65° C., 
sp. gr. 0*7698 ’at 20°/4°G., n ! D’ = l*42317. It belongs 
to the di vinyl series and polymerises almost completely 
in a few hours at 150° C., yielding a small proportion of 
the tetrameride-a of allene but chiefly a transparent solid 
polymoride. The Irimeride, 


/!(:<; H,) Xc/ CH s 


CH..< 

OH 


y \ 






CH. 


b. pt. 135° C. at 774 ram., sp. gr. 0*8624 at 20°/4°C., 
n if—1*48064. The tetrameride-a is u colourless liquid 
having an odour similar to that of turpentine : it boils 
at 72°—74° C. at 9 mm., sp. gr. 0*8955 at 20°/4°C., 
nl?^ 1*53301. The tetrameride-/^, which belongs to 
the normal type of allenic polymeridos, is a oolourless 
liquid with an odour of petroleum: b. pt. 101° C. at 10 
mm., sp. gr. 0*9346 at 20°/4° (!., nlf-1*52624. The 
pentaraoride is a nearly odourless liquid of b. pt. 131°— 
132° (*., at 10*5 mm., sp. gr. 0*9498 at 20°/0°C., 
1*52814. The hexamorido is a nearly odourless liquid, 
slightly more fluid than glycerol: b. pt. 170° C. at 10 
mm., sp. gr. 0*9721 at 20°/0°0., n1?=1*53869.—A. 8. 


II ydrocarltons of the dinllyl series ; Polymerisation of -. 

S. V. Lebedoff. .1. Russ. Phys.-Chem. Soc., 1913, 

45, 1372—1373. Bull. Soc. ('him., 1914,10, 89. 

Diau.yl when heated for 8 days at 140°—200° <\ remained 
unchanged., hut after 10 days at 250° O., 40% was 
polymerised : isomerisation uIbo occurred to some extent. 
The crude reaction product was a mixture of about 15% 
of a liquid dimorido (b. pt. 97°—98° at 20 mm.) and 85% 
of a colourless insoluble polvmeride resembling caoutchouc. 
Hexadieno-2.4 when heated at 150° C. yielded a dimeride 
of b. pt. 86°—90° C. at 20 mm., and after 10 days at 250° ('. 
a dimeride of b. pt. 90°—98° C. (chiefly 96°—98° C.) 
at 20 mm. ; in both cases the product was different from 
and more soluble in chloroform than that obtained from 
diallyl.—A. S. 


Hydrocarbons of the divinyl and allene series ; Velocity 

of polymerisation of -. 8. V. Lebedeff. J. Russ. 

Phys.-Chem. Soc., 1913. 45, 1373—1388. Bull. Soc. 
('him., 1914,16, 89—90. 

In the case of divinyl hydrocarbons those in which the 
terminal carbon atoms of the conjugated system, 
O : 0.0 : C, are substituted, polymerise leas rapidly than 
those in which the intermediate carbon atoms are 
substituted. The velocity of polymerisation increases 
when ring formation occurs in the chain containing the 
conjugated system. In a homologous Beries increase 
of the mass of the substituents attaohed to the intermediate 
carbon atoms of the conjugated system increases the 
velocity of polymerisation, whilst the reverse is the oaBe 
if the groups are attached to tho terminal carbon atoms. 
This applies only to aliphatic groups : phenyl, for example, 
considerably increases the velocity of polymerisation, even 
when attaohed to a terminal carbon atom as in phenyl-4 - 
butadiene-1.3. In the oase of allenic hydrocarbons, the 
velocity of polymerisation increases with the mas* of the 
substituting group in a homologous aeries and, the position 
of the substituent# is without influence;—-A* Si 
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AUenic group ♦ C: C: C ; Polymerisation u* a means of 
deleting (4c—. S. V. Lebedeff. J. Rum. Phys.- 
Chem. Boc., .1913, 46, 1390—1391. Bull. Boc. Chun., 
1914, 16, 90. 

Allen in hydrocarbons am |x>lyrapriw*d almost completely 
in 1 or 2 days at 150° furnishing one or several 
dimorides of the type, <5 : O—C When oxidised with 
U : C—C 

(Mirmanganato in aquoous acetone solution these yield ■ 
substituted succinic acids easy to identify. The dimorides i 
aro also characterised by their optical exaltation, the j 
observed molecular refraction being usually greater than 
tho calculated by more than 2, whereas the dimorides of 
other diothyIonic hydrocarbons art; optically normal.—A.S. 

Mrlhylenccyclo prof sine [and divinyl }. "B. K. Mercjkowskv. 

J. Russ. Phvs.-Chom. »Soc., 1914, 46, 2072. Bull. ! 
Boo* Chim., 1914, 16, 652—563. 

By the action of zinc and 80% alcohol on tetrabromu- 
isobutane a gaseous mixture is obtained which on oxidation 
with 1% jwrmanganato gives oxalic acid in addition to the , 
ordinary oxidation products of isobutylene. The oxalic 
acid is derived from me(hylenocyelopropane which is 
formed, together with isobutylene, in the first reaction : 
(OHjjBr) a CBr~>(CH 2 Br) a ( 1: OH, 

: CH,+(CH,),(i: l!H„. 

OH .j 

Mcthylenocyclopropane is transformed into divinyl when 
passed over alumina at 350° C. : 

: CH.('H. r 


Nitrous ether : Spirit of -. J. ('. Umney. Perfumery 

and Essont. Oil Roe., 1914, 6, 410—417. 

For calculating the allowance of drawback on exported 
spirit of nitrous ether, the percentage of alcohol in the 
spirit is determined in the Government Laboratory by 
Thorpe and Holmes’ method (this •!., 1903, 232). The 
results obtained by this method are accurate, and are 
much lower than would bo oxpeoted from the s|>ectfic ! 
gravity. The loss of alcohol in manufacture amounts to 1 
nearly 10% of tho quantity used. In the presence of ; 
excess of water ethyl nitrite decomposes in a few hours 
into alcohol and nitrous acid. Solutions should be made j 
in strong alcohol and only diluted when required.—F. SHDN. ' 


Titration of silver in argentum r.olloidule and argentum \ 
proteinicum. A. Komdorfor. Apoth. Zoit., Nov. 11, 
1914. Pharm. J., 1914, 93, 809. 

Argentum colloidale. —0-2 grm. is dissolved in 5 c.c. of 
water, and a c.c. of dilute sulphuric acid is added ; the 
mixture is slightly heated, and subsequently boiled with | 
10 c.c. of 3% H,(), till it is colourless. On cooling it is j 
diluted with 50 c.c. of water and titrated with iV/10 
NH,CNS solution, using iron-ammonium-alum as an 
indicator. One c.c.=0*0108 grm. silver. Argentum 
proteinicum. —0-5 grm. is dissolved in 5 c.c. of water, 5 c.c. 
of dilute sulphuric acid is added, the mixture slightly 
heated and subsequently boiled with 15 c.c. of 3% H t O, 
till the colour is yellow. On cooling, it is diluted with j 
100 c.c. of water and titrated with N/ 10 NH 4 CNB solution. 

Drugs and chemicals ; Effect of the. War on the sujrfily of -. 

Discussion at a meeting of the Pharmaceutical Bocietv, 
Dec. 8, 1914. Pharm. J., 19J4, 98, 797—804. 

Prof. H. 0. Greenish called attention to the progress 
made during tho past 50 years in the cultivation of medi- 
oinal drugs (oinchona, coca, ipecacuanha, cloves, vanilla, 
opium, rhubarb, cubebs, etc.) and stated that the number 
of medicinal plants cultivated in the various parts of tho 
Empire could bo materially extended, and possibly tho 
quality improved as in the ease of cinchona. D. Hooper 


had shown that foxglove and other planta grown in India 
wore equal in offioieuoy to tho European plants. In 
cases ii the supply of a crude drug became exhausted, 
a satisfactory suostitute could be found. 

Mr. E. A.‘Umnky doalt mainly with tho fluctuation in 
prices of drugs and ossontial oils since the outbreak of 
war and stated that tho action of the Government in 
consultation with tho DrugB Advisory Committee,, in 
framing an effective schedule of contraband of war and 
allowing departure from it only under definite conditions, 
had dono much to prevent olearanco of existing stocks 
and excessive rise of prices. There had not boon an 
actual shortage of any of the essential oils, but supplies 
of atropine and aftopino sulphate and henbahe leaves 
are unavailable at present and the supplies of various other 
drugs have been considerably restricted. In connection 
with the jwsition of Russian oantharidos, it was pointed out 
that the new Pharmacopoeia includes preparations made 
from cantharidin, which is produced much more largely 
from tho Chinese than from the Russian flies. The cur¬ 
tailment of the confoctionery trade, duo to the high price 
of sugar, has led to a fall in prices of many essential oils 
used in that trade, notably peppermint and anise oils. 
The lesson to be drawn from tno existing conditions is 
tho necessity for extended cultivation of drugs and aro¬ 
matic plants throughout tho Empire. 

Mr. 0. A. Hill pointed out that the scarcity of ohemioal* 
j is not confined to those of foreign origin. Morphine 
and codeine, for example, tho shortage in tho supply of 
which is duo to the unusually great demand, are manu¬ 
factured in England, and now that tho supply of Turkish 
opium is out off, will be made to a larger extent than 
hitherto from Indian and Persian opium, Epsom salts, 

E reviously imported from Germany, are being made in 
ingland from magnesite. There are very considerable 
stocks of crude potash salts available for the production of 
I pure potassium salts, and a shortage is unlikely since the 
restricted demand for soap making, fertilisers, eto., 6ue 
to the high price, will leave a larger supply available for 
; medicinal purposes. Both potash and iodine could be 
! obtained by a resuscitation of tho kelp industry, and 
j bromine could, if necessary, be obtained from sea-water. 
! Santonin is obtained from plants grown almost exclusively 
in Russia under Government control, but the manufacture 
during the past four years has been entirely in the hands of 
a German syndicate, and the price has been raised system¬ 
atically until it reached 115s. per lb. in Jutyr last; it has 
sinoe risen to 220s. owing to the shortage m the supply. 
Liquid medicinal paraffin was prepared exclusively from 
Baku jictroleum refined at Hamburg. Russia has pro¬ 
hibited tho exportation of crude petroleum and tho 
Drugs Advisory Committee has recommended that the 
Government should endeavour to obtainJFrom the Russian 
Government a supply of petroleum, which might bo 
refined in tho United Kingdom. American and Cauoasian 
petroleums were different in character to Baku petroleum, 
and might not havo tho same medicinal offect. Borne 
solvents and reagents not manufactured on a largo soalc 
in England, but readily obtained at low prioes in Germany 
are carbonyl chloride, carbon totrachlondo, chlorides and 
oxychloride of phosphorus, aootio anhydride, acetyl 
chloride, ohloroacotio acids, benzyl chloride, aoetoaoetic 
estor, phenyl hydrazine, di-, tri-, and tetra-ohloroethylepe 
and tetra- and penta-ohloroethane (suggested as rubber 
solvents ; diohloroothyleno is used in pharmacy as a 
solvent for iodine), and ethylene diohlorido and ethvlideno 
di chloride (by-products in the manufacture of chloral; 
used for tho manufacture of lyBidine). The production on 
the large scale of sodium salicylate which will give a 
colourless aqueous solution is a difficult task, which has 
not yet boon performed in the United Kingdom. The 
manufacture of synthetic chemicals, except in oortain 
favourable instances, cannot bo carried on profitably 
except on a very largo scale, and the industry cannot 
| be established unless security for the future for a sufficient 
! period to admit an adequato return upon capital outlay 
i* ensured. 

Mr. F. W. Gamble called attention to the dependence 
upon Continental sources for supplies of laboratory glass¬ 
ware, tubing, scientific instrument and optical glass. The 
dost of glass tubing has increased 56% and the supply 
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i» still short. Having regard to the advantages of Con¬ 
tinental countries in respect to raw materials, especially 
tine sand, England will probably not bo able successfully 
to compete in this industry when normal conditions arc 
restored. Glass of the Jena type does not appear to be 
made in England, though its* manufacture presents no 
special difficulties. According to analyses mado by Prof. 
Jackson the composition of Jena glass differs essentially 
from that given in the patent H}>eoifioation covering its 
manufacture. 

Mr. R. R. Bennett doalt with the supply of chemicals 
or other medicinal products of which the manufacture is 
protected by a patent owned by an enemy alien, or which 
are commonly known bv a name in which there exists 
trade-mark rights owned l»y an enomv alien. (Nee also 
this J., 1914, 1118.) 

Prof. A. W. Crohslkv stated that chloroacotie acid and 
chlorideB of phosphorus could be made in England and that 
thorc was no shortage in the supply of acetone. 

Mr. E. M. Holmes considered that the cultivation of 
medicinal plants in the United Kingdom was not profitable 
except in cases where there was an enormous demand. 

Mr. Finmkmori: said that American liquid paraffin, 
provided its unpleasant taste wen* masked by emulsifi¬ 
cation or by flavouring, could replace the Russian product 
to some extent, and emulsified sof( paraffin might also 
be used.—A. S. 

Camphor ■production in India. Chamber of Commerce J., 
Dec., 1914. 

The camphor tree (Cinnatrwmnm cataphora) has been 
successfully planted in Burma, Ceylon, and the Federated 
Malay States. In Burma there are plantations in the 
upjier Chindwin, Myitkyina, Bhamo, and southern Shan 
States. There arc experimental plantations in the Nilghiri 
Hills and in certain isolated patches of Bombay and 
Mhdras. In Ceylon the tree grows only in the more 
elevated parts : there is a plantation at riakgala. Great 
difficulty has always been experienced in getting good seed 
imported direct from Japan, and there is often wholesale 
failure to germinate. The seeds sown for the Burma 
plantations were obtained from Hong Kong. Camphor is 
also obtainod from an evergreen shrub (lilume.a balsamifera). 
which is indigenous to the Shan States of Burma. It also 
grows in the islands of Hainan ai.d Formosa and in 
South China. 

Volatile, and essentiul oils. Board of Trade Bulletin No. 100. 
Ma v be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, E.C. 

ltc/H/rt of Chemical and l>yt staffs Committee to Sue York 
Section of Amir. Chan. Svc. See Trade KejMirt. 

Patents. 

Uacte.rial prejiarations and preparation* for the treatment 
of gonorrhaal diseases. (!. (J. Warden, Los Angeles, 
U.S.A. Eng. Pat. 22,395, Oct. 4, 1913. 

Bacteria such as tho Gonococcus, Pneumococcus, 
MtningtKoccuH, or SiaphjUococcus albus urethrae, arc 
suspended in 0 01 to 0*02% hydrochloric acid, or 0 04% 
formaldehyde solutions. Such solutions arrest the 
enzymatic aotivity of the bacteria without destroying 
them, and thus prevent autolysis : they may lie injected 
into animals, from which scrum is prepared subsequently 
in the usual manner.—T. F. B. 

Hydrogenation ; Catalytic -. M. A. Adam, London. 

Eng. Pat. 24,815, Oct. 31, 1913. 

Intimate contact between tho reacting materials in the 
catalytic hydrogenation of liquids, is secured by bubbling 
the gas from a number of points into a bulk of liquid; 
coalescence of gas bubbles from adjacent delivery points 
is prevented by suitable partitions. In one form of 
apparatus, the hydrogen is supplied vertically through 
a number of nozzles at the lower part of an uprignt 
cylindrical vessel j each nozzle projects into the lower 


end of a separate vertical tube, open at each end, and 
these tubes are preferably packed closely together. The 
tubes may bo insulated from each other at the top and 
bottom, and so oonverted into a series of oleotrioal heating 
dements. By a suitable adjustment of the size of the 
tubes, the gas flow, and the height of liquid in tho tubes, 
tho liquid can be treated in the form of a climbing film 
or a tall column of froth.—T. F. B. 

Magnesium salts of acylatcd aromaiic ortlio-oxycarboxylic 
acids. R. Berendes and E. Rietz, Elberfeld, Germany. 
Assignors to Synthetic Patents Co., Now York. U.8. 
Fat. 1,113,742, Oct. 13, 1914. Date of appl., Jan. 5, 
1914. 

The magnesium salts of acylatcd aromatic o-hydroxy- 
earboxylic acids (especially acctylsalioylic acid) are obtained 
by treating the acid in aqueous suspension with a 
magnesium compound, c.y., the hydroxide, oxide, or 
carbonate, ovajiorating in a vacuum at a low temperature, 
and washing the crystalline product with acotono. Tho 
salts are more readily soluble in water than the acids from 
which they are derived, and possess similar medicinal 
projiortios. - -T. F. B. 

Alkali metal salts of 'A.‘,V-d iamtnoA A'-dioxi/ursenobenzene 
combined until copper and process of making same. 
P. Ehrlich and P. Karrer, Frankfort, Assignors to 
j Farbwcrko vorin. Meister, Lucius, und Brtining, 

I. Hochst on Maine, Germany. U.S. Pat. 1,117,352, 

Nov. 17, 1914. Date of appl., Jan. 24, 1914. 
j See Eng. Pat. 1247 of 1914 ; this J., 1914, 942.—T. F. B. 
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M o n ot) ro m offiti nohulphoni c acids and I lair conversion 
into monobromoquinonesulphovic acids. A. Keycwetz and 
J. Paris. Bull. Soe. Chim., 1914, 15, 121—125. 

The inonobroraoquinol obtained by treating quinol dis¬ 
solved in chloroform and ether with’ a solution of bromine 
in chloroform, was sulphonatod with acid containing 15% 
anhydride, at a temperature below 50° C.; a colourless 
inonosulphonie acid was obtained, soluble in water, 
insoluble in organic solvents, and possessing the properties 
of a photographic developer. On oxidation with sodium 
bichromate and sulphuric acid it was converted into the 
corresponding bromoquinonoBulphonic acid, a yellow 
substance unstable in aqueous solution. An isomeric 
bromoquinolsulphonic acid, jKwsesHing similar properties.. 
was obtained by treating sodium quinonceulphonate with 
hydrobromic acid below 30° C.; at temperatures above 
30 p the known 2.0-dibromoquinol was produced, 
proving that, the monobromosulphouie aoid has the con¬ 
stitution, OH : OH : Br : SO a H=1 : 4 : 2 : 6 . Oxidation 
of this by chromic acid gave riBO to the corresponding 
bromoquinonesuJphonic acid, which is deeper in colour 
and more unstable in solution than its isomorido.—T. F. B. 

Patents. 

Photographic emulsions. J. H. Christensen, Holte, 
Denmark. Ping. Pat. 25,419, Nov. 6, 1913. 

Si ever bromide or chloride is emulsified in oollodion, 
using a solvent which will produce an impermeable film 
in which the silver salt is distributed evenly, and not 
mainly on the surface, as is tho oase when ether-alcohol 
is used. The emulsion may be made by treating 12 grins, 
of collodion silver bromide with 40 grms. of amvl acetate 
and adding 60 grms. of isobutyl alcohol. When thin 
filmB prepared in this way arc exposed and developed 
with glycin, p-ami nophenol, or similar developers not 
requiring alkali carbonate, the permeability of the finished 
film will bo greater in those parts which contain reduced 
silver. Addition to the emulsion of small quantities 
of certain substances (e.g., 0*1 grm. of benzene add to 
10Qc.o.) facilitates development. If these films are 
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applied to gelatin films supported on glass {dates, and 
then immersed in a solution of a dyestuff, ooloured gelatin j 
images may be produced; or if the glass is replaced bv \ 
metal, and the plates are immersed in an etching liquid, j 
the process oan be used to produce photomechanical 
printing plates.—T. F. B. 

Cellulose compound [photographic films]. 1). E. Jicid, 
Assignor to Eastman Kodak Co., Rochester, N.Y. U.S. 
Pat. 1,116,627, Nov. 10, 1914. Date of appl., Jan. 31, 
1914. 

Photographic films arc made of “ reverted " cellulose 


on the manner in which these were combined in the original 
mixture. After removal of nitroglycerin and oily matter 
by means of ether the finely powdered and dried salts oan 
be ropghly separated by treatment in a separating funnel 
with mixtures of chloroform (sp. gr. 1*49) and bromofbrm 
(2-83) of specific gravity between thoso of the salts ex¬ 
pected, most of which, as shown in a table, lie between 
1*5 and 2-5.—O. E. M. 


lie port of Chemicals and Dyestuffs Committee to New York 
Section of Amer. Chem. Soc. See Trade Report. 


with which is incorporated a “ filling ” of non-oleaginous 
material which is practically insoluble in water, soluble 
in alcohols and other solvents miscible with wator, prac¬ 
tically colourless, has no appreciable effect on the photo¬ 
graphic emulsion, and does not react with tho chemicals 
used in photography in suoh a way as to reduce tho trans¬ 
parency of the sheet. Triphenyl phosphate may bo used 
as the filling material.—T. F. B. 

Colour photography and tine mo tography. W. F Fox, 
W. H. Hickey, and Kinemacolor Go. of America, New 
York. Eng. Pat. 662, Jan. 8, 1914. 

A negative of a particular object, from whiuh certain 
colour sensations havo been omitted ( c.g., taken through a 
red filter), is superimposed in register on a positive from a 
negative from which certain other colour sensations havo 
been omitted (taken through a green filter). From this 
negative and positive a printing negative is made by trans¬ 
mitted light, and from this a positive is made, preferably 
on a transparent film. This positive is immersed first, 
in an acid solution of a green colouring matter or toning | 
bath such as a solution of a vanadium salt, and then in an 
alkaline red staining bath. Th’s process is said to produce 
a picture in “ substantially ” the colours of the original 
object. If extra brilliancy in the final print is required, it is 
desirable to coat the reverse side with an emulsion and to 
print on it successively, in register, from tho two original 
negatives. Reference is directed in pursuance of Sect. 8, 
Sub-secf. 2, of the Patents and Designs Act, 1907. to 
Eng. Pat. 7368 of 1913 (this J., 1914, 603).—T. F B. 


Patents. 

Explosive. W. T. Hoynos, Cleveland, Ohio, U.S.A. Eng. 
Pat. 6766, March 17, 1914. 

Spherical grains of an explosive (c.g., a chlorate explosive) 
are produced by tumbling dry nuclei of explosive material 
in the presence of a dust-like explosive of the same nature, 
and adding a small jwrtion of a moistening liquid in the 
form of mist. Theso operations are continued until the 
spheres are of the required size. Tho apparatus described 
; comprises an inclined rotating drum into which the dry 
j |>owdcred explosive is fed from a hopper, in the outlet of 
! which is a rotating brush. A suitable quantity of grains 
j of the explosive is placed in tho drum, and as this is 
rotated, the dry powdered oxplosivo is distributed over the 
grains bv rotating the brush, and at the same time water 
is sprayed in, until pellets of tho desired size are obtained. 

—G. W. Mc'D. 

Explosive compounds. F. li. and J. G. Burrows, Port 
Arthur, Ontario, Canada. Eng. Pat. 11,582, May 11, 
1914. 

Ammonium perohlorate (6 parts), potassium nitrate (66), 
aluminium (18) and paraffin wax (2 parts).—G. W. M«D. 

I Black powder; Aluminium glazed -. F Sparre, 

Assignor to E. I. dn Pont die Nemours Powder Co., 
Wilmington, Del. U.S. Pat. 1,116,944, Nov. 10, 1914; 
| date of appl., »Sept. 20, 1913. 


i Granulated black powder is coated with aluminium. 
Photographic, colour processes. W. F. Fox, W. H. Hickey, i — G. W. MoD. 

ana Kinemacolor Co. of America, New York. Eng. Pat. | 

8728, April 7, 1914. i 


Two negatives are taken of an object through different 
light filters (c.g., red and green) and positives are prepared 
from them on transparent material. The red positive 
is now printed by transmitted light on a print from the 
green negative, forming the “colour negative,” and the 
green positive is printed on a print from the red positive 
producing the “ monochrome negative.” The “ colour 
negative ” is now printed on one side of a sensitised film 
coated on both sides, and the ” monochrome negative ” 
is printed on the other side. After development and fixing, 
tho film carrying the print from tho “ monochrome 
negative” is fixed and waterproofed, and the film is 
immersed in an acid green staining bath and then in a rod 
staining bath. Reference is directed, in pursuance of 
fleet. 7, flub sect. 4, of the Patents and Designs Act, 1907, . 
to Eng. Pat, 7368 of 1913 (this J., 1914, 503).—T. F B. i 

Photographic film. V. Planohou, Assignor to Soc. des j 
Plaques et Papiers Photographiques, A. LumiAre et ses i 
fils, Lyons, France. U.fl. Pat. 1,116,479, Nov. 10, 1914. 
Date of appl., May 13, 1907. 

See Ft. Pat. 376,433 of 1907 and Addition thereto: this ! 
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Thermostat; A -, for low temperatures. J. H. Walton, 

jun., and R. U. Judd. J. Phys. Chem., 1914, 18, 
717—721. • 

The thermostat is capable of working between 0° and 
—20° (\ The primary bath. A, (Fig. 1) of heavy 
galvanized iron (18 in. square by 14 in. deep) is insulated 



Fi* i 


J., 1907, 1029.—T. F B. 


XXII.—EXPLOSIVES; HATCHES. 

tixpfativa; Specific gravity reparation applied to the 

analytic of mining - . 0. O. Storm and A. I.. Hyde. ! 

Teohn. Paper 78, IBM, U.S. Burean of Mines. IS pages. I 
Cubical analysis of a mixture of salts indicates the j 
quantities of the radons ions present, but throws no light 


with a 4-in. layer ol sawdust and ountains a mixture 
of ice, salt, and water which is circulated by means of the 
turbine, C, (1 /10h.p. motor) through a ooll, 1), passing 
into the secondary bath, B. The latter contains a mixture 
of 2 parte of water to 1 part of glyoerin and 1 part of 
aloohol and is insulated in the wooden box, M, by means 
of a 1-in. layer of felt and a tight cover with an external 
1-in. felt lining. The oold brine is filtered through bis 
copper gauze at the intake of the pump. The aoooodary 
bath contains a screw-shaped staler, F. The double 
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observation window, J, has an insulating air layer of 
} in. between the panes : this contains the two 4 c.p., 
o volt inoandescenoolamps, H, H. The lag of the ordinary 



toh&ne thermo-regular is avoided partly by using a steel 
tube, (J, tilled with mercury, and partly by the slowly 
rotating wheel, K, which imparts an eccentric motion to ! 
the platinum contact wire of the thermo-regulator. 
Fig. 2 illustrates the automatic cock regulating the influx | 
of cold brine from the primary bath. A wooden wheel, E, , 
is attached to the rod, Y, which operates the cock, (). J 
The rublier stoppers, 8, 8, limit the movement of E. The 
nine-point rocking switch, L, is connected to E by the 
string, X. In adjusting the thermostat the nut, Z, is 
loosened bo that the consequent, opening of the cock brings ; 
the temperature to within a fraction of a degree of that- 
required. E is then turned to the right-hand limit and 
the nut tightened. Rotation of E to the left now causes i 
progressive ojiening of the cock and consequent inflow of 
cola brine into the secondary bath. This operation is 
offeoted automatically at the projier moment— i.e when 
the temperature of the bath becomes too high—through 
the thermo-regulator throwing the motor, P, into a 
110-volt alternating current, circuit.. The consequent 
movement of E pulls the rooker of the switch to the left; i 
as soon as the points of the rocker leave tho mercury cups I 
on the right the 110-volt circuit is broken ; and contact | 
with the mercury cups on the left reverses tho fields of 
the motor. Cold brine now enters the secondary bath 
till contraction of the mercury in the thermo-regulator 
breaks the current through the relay and re-start,s the 
motor : E rotates to the r ight, tho cook closes, and the 
110-yolt current shuts off; and so on. Binding posts ! 
or wires bearingMio same number in Fig. 2 are connected ' 
direotly, e.g ., 6 on the relay to <i on the rocker switch. 
At —12°C. during a run of (5 hours the temperature was 
constant within 0 03°. The tomperature may bo kept si 
low as —25° to —30°('. by using a mixture of ice and 
caloiura ehlorulo in the primary bath ; and for high 
temperatures the latter could ho replueed by a boiler 
generating superheated steam.—.J. R. 

N if Jed ; The electrolytic determi tuition o -. W. J. 

Marsh. J. Phys. Chem., 1914,18, 705—710. 
Elkctroanalykih aocording to Classen's oxalate method 
is applicable to the determination of tin, but not to that of ! 
nickel or cobalt. In the case of nickel the addition of I 
various l * dopes ” to the solution proved ineffective: 
small amounts of urea merely resulted in a somewhat 
more rapid deposition of the metal, while the accompanying 
carbon deposition was unaffected. Decreasing the size 
of the anode augmented tho tendency of the nickel to : 
deposit as peroxide. The following method gave reliable ! 
results : 200 c.c. of a solution containing about 0-2 grm. 
Ni (as (NU^SO^NiSO^bHjO), 15 to 20 o.c. of ammonia 
(sp. gr. 0-90), and 5 grms. (NH 4 ) t S0 4 , and free from 
nitrioaoid, nitrates and chlorides, waB electrolysed in a 
350 o.c. beaker, using a 10-grm. platinum-wire gauze flag 
anode (52-mesh and 0x4-5 cm.) and a rotating (550—050 
revs, per min. ) pur© copper gauze cathode (60-mesh and5 om. 


high x 3 cm. diam.). With a current of 0-8 aqip. ± 0*1 at 
3-5 volts -fc 0-2, the time required for a determination 
at the ordinary temperature was about 25 mins. The 
moan values of*22 experiments were : current, 0-75 amp. ; 
time, 25 rains.; weight of Ni found, 0-1330 grm.; error, 
f 0 0002 grm.—a series of standard determinations being 
made by the dimethylglyoximo method. The copper- 
wire gauze cathode was also used successfully in the 
determination of Ou, 8n, Co, Cd, Bi, Ag and Zn ; and for 
Pb and Mn by deposition as fieroxides on a platinum- 
wire gauze anode. Stiff, twisted copper-wire Avas used 
for the stems, and the gauze was riveted with small 
eoppor tacks. Such cathodes may be used repeatedly if 
dipped into nitric aoid (1 : 1) for a few minutes after 
each determination.—J. R. 

Tin; Quick method to precipitate - elecfrolytically. 

L. Kumphreville. Eng. and Min. J., 1914, 98, 964. 
The tin (0-2--0-3 grm.) is separated as sulphide, dissolved 
in ammonium sulphide (16 c.c.), 20 c.c. of sodium sulphite 
solution (40° o ) added, the liquid diluted to 120 c.fc., and 
electrolysed at 60° C. with a current of 5-5 amp. at- exactly 
4 volts; cylindrical gauze electrodes are employed, 
one within the other, and the electrolyte agitated by a 
stirrer making 600 revolutions per min., the deposition 
of the metal being effected in 25 mins. Before use, the 
platinum cathode ib either coated with copper and tin in 
succession or with cadmium alone. The accuracy of the 
process is sufficient for technical analysis but is impaired 
by the impurities present in ordinary ammonia solution ; 
for this reason the ammonium sulphide used is prepared 
by saturating with hydrogen sulphide a solution of 
ammonia (sp. gr. 0-91) obtained by dissolving the gas 
(compressed) in water. Sodium sulphite is employed to 
render the tin solution colourless.—W. E. F. 1*. 

Zirconium ; Sejtaralion of - from aluminium . F. 

Ferrari. Atti R. Istit. Veneto di Soi., 1914, 73, 445. 

Annali Chim. Appl., 1914, 2, 270. 

Zirconium can be separated from aluminium by means of 
cupfcrron (the ammonium salt of phenylhydroxylamine), 
whieh precipitates it quantitatively from acid solution. 
(Hoe also this J., 1914, 944.) - A. 8. 

Electric conductivity of .saline solutions ; Portable upparatus 

for measuring the .. P. Saviron. Ann. Soc. EBpan. 

Ph. Ch., 1913, 11, 495—498. Bull. Soc. Chim., 1914, 

10, 320. 

The apparatus has t.hc general arrangement of the Wheat¬ 
stone bridge with three known resistances. The fourth 
gap is occupied by a voltameter with sejMirable electrodes, 
the distance between them being measured on a graduated 
scale. The voltameter iB closod by an ebonite stop}**!- 
through which passes the insulated stem of tho movable 
olectrode, and the whole is protected by a metal case. 
Conductivities varying between 0*0000670 and 0*00396, 
representing solutions of potassium chloride containing 
from 31 to 2-247 ragrras. }>or litre, can be measured with 
the apparatus, and its application to tho determination 
of the conductivities of mineral waters has given good 
results. —4«. F. M. 

Phenols; Certain colour reactions of tJie -. J. G. 

Carrancio and L. Gomez. Ann. 8oo. Espan. Ph. Ch. 

1914, 12, 240—243. Bull. Soc. Chim., 1914, 10, 672. 
The oxidisability of phenols in alkalino solution and the 
acceleration of the oxidation by metals has wrongfully 
led to the proposal of certain phenols as reagents for such 
metals, (kipper for example giveB a blue colour with 
phenol and ammonia, hut tne same colour is produced by 
nickel and zinc, and, in 24 hours, in the absence of any 
metal at all. Even the blue coloration of resorcinol with 
an ammoniaoal solution of a zinc salt is produced by 
niokel, by atmospheric oxygen, and by hydrogen peroxide, 
and an examination of the absorption spectrum Bbows that 
it is the same compound in every oas6, probably an 
unstable peroxide.*—G. F. M. 
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Phenols ; Observations on certain colour reactions of the -. 

[Detection of zinc.] A. del Campo. Ann. Boo. Espan. 

a., 1914, 18, 243-247. Bull. Soc. Chim., 1914, 
18, 736—736. 


In spite of the researches of Carranoio and Gomes (boo 
preceding abstract) the bine colour reaction produced by 
the salts of zinc with ammoniacal solutions of resorcinol 
retains its value from the point of view of the dctootion of 
zinc, since it is the only oolour reaction of that metal'. 
The coloration is turned to red in the prosonoe of acids, 
and it is possibly due to the formation of lacmoid, 
0,H a .()H 

(OH),C,H,.N—--O, 

a condensation aocelorated by the catalytic influence 
of the zinc salts.—G. F. M. 


type of instrument are general applicability, to 
blaok oils; small amount of material needed ; protection 
from evaporation and from exposure to the room tempera, 
ture between check readings, whioh are made by simple 
reversal of slope: possibility of use at high temperatures 
and under pressure; ready adaptation to very viaoous 
liquids by the use of denser spheres, higher slopes, or, 
more especially, shorter roll distances ; general simplicity 
of the apparatus; and economy in time.—J. R. 

Testing of gasoline. Lidoff and Petroff. See IIa. 

Methods for determining the melting point of aephallume 
Miller and Sharpies. See IIa. 

Determination of pyridine. Malatesta and Germain. 
See III. 


Saturated and unsaturated hydrocarbons; Separation of 

mixtures of - by means of potassium permanganate. 

S. S. Nametkine. .1. Russ. Phys.-Chem. Soc., 1913, , 
46, 1423—1429. Bull. Soc. Chim., 1914, 16, 12(1. 

Aw exact separation of saturated and unsaturated liquid 
hydrocarbons (oyolohexane and cvclohoxene, normal 
hexane and hexylene) could not bo offeoted with perman¬ 
ganate, but in the oase of gases (propane and ethylene, 
propane and propylene, trimethylone and propylene) the i 
unsaturated hydrocarbons were removed quantitatively ‘ 
by a saturated permanganate solution, without the 
saturated hydrooarbons being affected: the error was ' 
never more than 0-27%. It is necessary to use a speoial | 
apparatus, beoanse the permanganate solution attaoks 
mercury.—A. S. 

Oxydases; General reagents for -. .1. Peset. Ann. I 

Soo. Espan. Ph. Oh., 1914, 12, 220—232. Bull. Soc. | 
Chim., 1914, 18, 799—800. 

Two reagents are employed together, one being colourless ; 
but capable of yielding a colour on oxidation (e.y., various 
ieuco-bases etc.) and the other capable of oxidising the 
first in the presence of an oxydase. As a reagent of the 
former class, benzidine (in the prescnco of aoetio acid) is 
very sensitive in the examination of blood ; hydrogen 
peroxide and sodium perborate are the most satisfactory 
oxidants.—W. E. F. P. 

Viscosity measurement and a new viscosimeter. A. E. 
Flowers. Amer. Soo. Testing Materials, 1914. (Ad¬ 
vance proof.] 62 pp. 

The new viscosimeter consists essentially of a jacketed slant., 
ing tube mounted upon a rotating horizontal axis. Investi¬ 
gations are described which illustrate the laws of the resist- I 
ance encountered by a sphere rolling down snoh a tnbo filled 
with a viscous liquid. For a given ratio (r) of diameter J 
of sphere to bore of tube the time to roll a givou distance 
at any given slope increases direotly with the viscosity, '■ 

C rovided that the angle of slope is ohosen so that the motion 
i controlled by the viscous resistance, i.e., so that the 
inertia of the liquid displaced offers no appreciable retard- 1 
ing force. For distilled water and aqueous glyoerin eon- > 
taming from 34% of glyoerol upwards the sine of the angle I 
of slope was ohosen as 0132 and 0-6 respectively; the j 
tube was 30 om. long with a bore of 2 mm.; and the 
diameter of the steel sphere was 1 mm. The value of r 
is conveniently made 0-5: a sudden increase in rolling 
resistance occurs for ratios exceeding 0-76. The absolute 
viscosity (g) —K.Ky.t dynes, where K=a constant 
depending upon the diameters of the sphere anil tube, the 
angle of slope and the distanoc covered by the rolling 
sphere; t=time of rolling in seoonds ; and Ky=a factor i 

•yg--y]J) 

due to the doneitiee of the materials used ■=■ . - , 

7*—1 , 

where ys and ym are the densities in grins, por o.o. of the 
sphere and the viscous liquid, respectively. The values of 
Ky for Jena normal glass, hard steel, and platinum are 
represented graphically for values of ym ranging from 
()■ 70 to 1'30. The available methods of measuring vis¬ 
cosity are reviewed, and it is suggested that the use of the 
present flow-type viscosimeters should be discontinued. 
Among the advantages slaimed for the spbere-and-tube 


(Paper.] Detection of rosin or animal sizing. Kollraann. 
See V. 


Assay of Cobalt silver ores. Smoot. See X. 

Samjding and analysis of tin, lerne and lead-rooted iheclts 
Aupporle. See X. Sj 

THz's modification of Halphen's reaction for cottonseeStu. 
Gastaldi. See XII. 


Detection and determination of solid hydrocarbons in ad¬ 
mixture with fatty acids. Verona-Rinati. See XII. 

Chemically resistant glass lacquer. Fox. Set XIII. 

Analytical processes of the British Pharmacopoeia, 1914. 
Umnoy. See XX. 

Polymerisation as a meant of detecting the ttUenic group. 
C. C: C. Lebedeff. Sec XX. 


Titration of silver in Argentum colloidal* and Argentum 
proteinirum. Korndorfcr. Sec XX. * 

Sjtecific gravity separation applied to the analysis of mining 
explosive*. Htnrm and Hyde. See XXII. 


XXIV.—MISCELLANEOUS ABSTRACTS. 

Glycerinosols of gold. P. P. von Weiraarn. J. Russ. 
Phys.-Chem. Soc., 1914, 46, 2076. Bull. Soo. Chim., 
1914,18,516. 

If a solution of auric chloride in anhydrous glyoerol be 
heated to boiling, the bright yellow oolour fades and from 
the moment the solution beoomes odourless (formation of 
aurous chloride), conversion of the gol^ into a disperse 
phase begins, glycorinosols of gold having a steel bine oolour 
by transmitted fight being obtained. By using very dilate, 
nearly colourless solutions of auric chloride in glyoerol, 
and suitably regulating the rate of cooling, glyoerinoaols of 
colours ranging from pink to blue can be obtained.—A. 8. 

Colloidal gold solutions; Immediate coagulation of — • ■ by 
gold, silver or aluminium foil. P. P. von Weimarn. 
J. Russ. Phys.-Chem. Soo., 1914, 46, 2076—2076. 
Bull. Soo. Chim., 1914,18,616. 

Oh shaking 5 o.o. of a crimson gold hydrosol (prepared by 
Gntbier's method; this J.. 1914, 888) with pieoes of goldf, 
silver or aluminium foil, decolorisation was effeoted in 
3 mins, with the gold, 1 min. with the silver, and in a few 
seoonds with the aluminium. When the orimson hydrosol 
was left in oontaat with gold foil, without agitation, it 
became blue alter 15 days. An aloohosol of barinm sal* 
phate which had been kept unaltered for 6} years, showed no 
change when shaken for 5 mins, with gold foil, but 
coagulated on the following day. (See also this J., 1914, 
670.)—A. S. 

Cool flames with ether. A. Leighton. ,1. Fhys. Ohera., 
1914, 7, 619-622. 

Whiw ether is projected on to a heated surfaoe in a dark 
room, a cool blue dame which does not ohar paper is 
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observed, as was first described by Davy and later by 
W. H. Perkin and others. This is explained as being due 
to the slow combustion of a mixture of ether vapour 
heated to, or above, its ignition temperature, with a 
relatively small amount of air. The same effect is obtained 
by mixing ether with carbon tetrachloride, or with carbon 
bisulphide in a dish and applying a match, or by passing 
carbon dioxide through ether, or through carbon bisulphide, 
in a narrow cylinder and light ing the issuing gases.—G. H. P\ 

Oxidation by catalytic; Comparative study of - of 

organic and inorganic origin. A. J. Ewart.. Proc. 
Roy. Hoc., 1914, B, 88, 284—320. ' 

Invkstkhtion of the oxydase action of salts of (Ju, Fe, 
Gr. Pb, Mn, etc., and of the Na or K salts of forro- or 
ferricyanic, phosphoric and chromic acids, shows a close 
correspondence between them and organic oxydases. 
The oxydase action may he accelerated by " sensitiscrs *’ 
such as sodium or potassium phosphates or chlorides, 
which may, for example, enable a peroxydase to work in the 
absence ot a peroxide. Both organic and inorganic 
oxydases vary from strong to weak, and there is no 
justification for any real distinction, other than that of 
degree, between oxydases, poroxydases, and catalases, 
one and the same enzyme or metallic salt functioning in 
various ways according to circumstances such as the 
presence or absence of a sensitiser, attenuation, etc. 
Strong metallic poisons arrest, the action of organic 
oxydases (apple, potato, etc.) or destroy them, hence 
they are probably proteins, with or without oxydase 
metals, in basic or acid combination. The above- mentioned 
sensitisers and inhibitors (barium chloride, acids) mav in 
some eases with increasing concentration reverse their 
effects, whilst a substance which is a sensitiser with one 
oxidant may act as a reducing agent, with another (cojijmt 
sulphate and salt on indigo carmine). The influence of 
sodium chloride, etc., on plant metabolism may possibly be 
due to its behaviour as a sensitiser to oxvdase action. 
Anesthetics retard or inhibit catalase, but' not oxydase 
action Dried organic oxydases may retain their proper! ick 
for three weeks; a glycerin extract! for five or more 
months. The oxydases of beetroot and potato an* 
among the strongest plant oxydases, and the nearest 
analogues are afforded by feme salts and ferricyankles. 
Garrot and parsnip oxydase and malt diastase are 
oxydases of a feebler character.—G. F. M. 


Trade Report. 

Export prohibition*. Times, Dee. 8, 1914. 

This London Gazette, of December nth, states that tin- 
export of extracts for use in tanning is prohibited to all 
destinations. 

Very few, if anv, of the extracts used in tanning in this 
country aro home manufactures or products, the goods 
of this class, whioh m the past have been sent abroad, 
having been exported after importation. France, 
Corsica, the United States of America, Newfoundland, 
and Turkey aro the countries from which supplies nre 
chiefly imported, whether for home use ir re-export. 

The Swedish Government has prohibited the export of 
woollen yarn, indiambber, guttapercha, balata, refined 
gum, tinned or leaded ironplates, tinplatoR, copper, 
raw worked or electrolytic, copper dross, copper plates, 
copper wire, and of c'.ip-sliajied articles for the manufact lire 
of cartridges of copper or brass. 

The Danish Government has prohibited the export 
of malt and vegetable etearines for the manufacture 
of margarine, of raw material for the manufacture of 
powder and explosives, hematite iron ore, raw hematite 
iron, chrome iron, silicic, iron and nickel ore. 

“Chemical# and Dyestuff# Committee; Report of - to 

New } ork Section of American Chemical Society. Textile 
Colorist, 1914,88,332—334. 

Alterations of the tariff law are neocssary to introduce 
the manufacture of explosive*, medioinala, ohemioals and 
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dyestuffs into the United States. The United States 
produces sufficient quantities of raw products to supply a 
self-contained industry, and such an industry oould be 
brought into being if there were a oertainty of output in 
the nature of a demand from home users. To be 
independent of all foreign nations at all times as regards the 
supply of explosives, or to protect the textile industries 
using chemicals and dyestuffs and make them independent 
I of foreign nations, tho nation must bear the burden 
incident to such expansion. 

j Tire recommendations of the Committee are : (a) To 
prevent tho unfair underselling alleged to be. practised by 
foreigners in the United States, an effective anti-dumping 
clause should he adopted, (b) The so-called ooal-tar 
“ intermediates ” which are the basis of the ooal-tar 
chemical industry, inclusive of explosives, medioinals 
and dyestuffs, should be assessod one-haif of whatever 
the finished dyeB are taxer! for tariff purposes ; all ooal- 
tar dyes without exception to ho taxed alike, namely, 
30% ad valorem and 7| cents per pound spociflo. (o) 
(Lunges in the patent laws such as compulsory licensing or 
compulsory working clauses are wholly ineffective, do 
more harm than good and should not lie attompted 

—0. H. F. 

Contralnvd of War. Revised lid. London Gazette Suppl 
Dee 23, 1014. 

A new Royal Proclamation gives a revised list of articles 
which Great Britain will treat us absolute or conditional 
i contraband. This list is in substitution for the ono issued 
on October 20th. Sulphur and glycerin are now taken out 
of the category of conditional contraband; and sovera! 
important additions and alterations are mudo in the 
schedule for absolute contraband. 

Tile earlier schedule included the following articles 
under separate headings : —Sulphuric acid, hicmatite iron 
Ole and hicmatite pig iron, nickel ore and nickel ferro- 
ehrome and chrome ore, unwrought copper, aluminium, 
furro-silicon, and rubber. In place of these, the new 
schedule includes the following :- 

Ingredients of explosives—viz., nitric acid, sulphuric 
acid, glycerin, acetone, calcium acetate and all other 
metallic acetates, sulphur, potassium nitrate, the fractions 
of the distillation products of coal tar between benzol and 
eresol inclusive, aniline, mcthylaniline, dimothylaniline, 

! ammonium |ierehlorato, sodium ponhbrate, sodium 
chlorate, barium chlorate, ammonium nitrate, cyanamide, 
potassium chlorate, calcium nitrate, mercury. Resinous pro 
duets, camphor and turpentine (oil and spirit). Ferro alloys, 
j including form-tungsten, form-molybdenum, forro-man- 
ganese, ferro-vanadiuni, form-chrome. Tungsten, molyb¬ 
denum, vanadium, nickel, selenium, cobalt, hicmatite pig- 
iron. manganese. Wolframite, scheelite, molybdenite, 
manganese ore, nickel ore, chrome ore, hematite iron ore, 
zinc ore. lead ore, bauxite. Aluminium, alumina and 
salts nf aluminium. Antimony, together with thesulphides 
anil oxides of antimony. ( upper, unwrought ana port 
wrought, and copper wire. Rubber (including raw, waste, 
and reclaimed rubber) and goods made wholly of rubber. 

It is further announced that the export of explosives 
of all kindB and valonia is prohibited to all destinations. 


Books Received. 

The Production of Petroleum in 1913. By David T. 
Day. U.S. fleological Survey, 1914. Government 
Printing Office, Washington. ' 

The Production of Natural Gas in 1913. By B. Hill. 
U.K. Geological Survey, 1914. Government Printing 
Office, Washington. 

The Source, Manufacture and Use of Lime. By 
E. F. Burchard and W. E. Emley. U.S. .Geologioal 
Survey, 1914, Government Printing Office, Washington 
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(P) .. 804, 858* 

Gas for lighting or heating; Separating and utilising the 

carbon dioxide contained in-(P) . 244, 86*r 

Atkins, E. A. See Field, H. H. 426, 600s 

[ Atkinson, M. A. See Teetrup, N.• 649 

Atlantic Refining Co. See Van Dyke, J. W. 586 

Atlas Still Manufacturing Co. See Waterhouse, A. G.1081, 

Atterbury, T. W., and P. W. Matthews. Destructor furnaoes . 

(t). TO* 

Aubry, A. *-Glucosldase; Specific nature of—. 880 

a-Methyiglucoaido; Influence of alcoholic strength on 

the biological synthesis of-by a-gluooaldase., 1112 

a-Methyl and a-ethyl-glucosides; Preparation of- 982 

See H&lasey, H. 272 

Aucher, E. T. Fertilisers; Manufacture of-(P). 660 

Auer von Welsbach. See under Wolsbaoh, O. A. von. 

Auerbaoh, F.. and W. Plttddemann. Formaldehyde and its 

polymerides ; Tho vapours of.. ,372 

Auger, V. Copper carbonates ; Basic.. 482, 

August's Muffle Furnaces, Ltd., and J. R. 0. August. Muffle 

and similar furnaces (P) . 698 

Aumont, E. F. Oxygen from air; Apparatus for manufac¬ 
turing-<P) . 7. . 8&4r 

Aupperle, J. A. Tin, terne, and load-ooated shoots ; Method 

of sampling and analysing....1212 

Aust, E. See Von Braun, J.. 192 

Austin, W. L. Copper products; Leaching-at the 

works at Steptoe, U.S.A.1158 

Australasian Institute of Mining Engineers. Zino I Assay of 

-by ferrocyanlde methods . 316 

Autin, E. See Fromm, E. 41 

Autogenwerk Sirius Ges. m. b. H. Copper and nlokel; Process 

for soldering-(P) . 296, 826r 

Auvergne, P. Refuse ; Incinerator for town-(P) .. t. 629 

Avenarius, Gebr., and J. Wolff. Mercury salts; Preparation *■ 

of solutions at -in oils, fats, waxes, etc., resistant 

to water (P) . 004 

Axer, J. Vlsooslmeter (P) . 219 

Ayerst, D- B. Electrolytic oeil (P) .. 928 

Aylsworth, J. W. Phenolic condensation products; Proc ess 

for comminuting-(P) .... 667 

Rubber compositions (P) . 94 

and Oondensitc Co. of America. Klectrtoal insulating com¬ 
position (P). 49lr 

Enamel,lacquer or varnish (P) . 757r 

Enamel, lacquer, or varnish composition (P) . 921 

Fire-extinguishing compound (P) . 909 

Flanm-extmguiahlng material (P) . 109 

Indurated articles: Production of-(P) .. 1008 

Insulating composition (P) . Oil 

Phenolic condensation products and their manufacture f 

CP). 10M 

Plastic composition (P) ................ aosr, 10»lr, l«63 


Manufacture of- 
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Plastic masses; Preparation of-(P) . 430 

Printing plate (P). 786r 

Resinous compositions ; Manufacture of-(P) _ 981 

Varnish composition ; Cresolic-<P) . 1063 

Varnish composition ; Non-inflammable-(P) _ 604 

and F. L. Dyer. Distilling liquids and fusible solids; 

Apparatus for-(P) . 14 

Stone; Porous artificial-and its production (P) .. 365 

and Halogen Products To. Electrical condenser (P)_ 1059 

Electrical insulator (P). 601 

Polishing composition (P) 429 

Rubber composition and its manufacture (P). 758r 

See Snelling, W. 0. 908 

Aymard, M. F. L. A. See Tain ton, U. C. 1018 

Ayres, G. H. Cotton waste and similar products; Recovery 

of oils and greases from.. 1098 

Ayrton, H. Arc-light carbons (P). 346, 686, 854, 1150r 

Azadian, M. Nux vomica and Its preparations; Determina¬ 
tion of alkaloids in. . 981 

" Azurit" Vegyi Ipar R^szvcnytArsasdg. Copper: Extrac¬ 
tion of fractions rich in-from copper ores and 

gangues (P) . 969 


B 

Babcock and Wilcox Co. Gas producers, blast-furnaces, cle.; 

Hoopers for-<P). J148 

See Irish. D. J. .. 8U4r, 304r, 824r 

See Jacobus, D. 8. 412 

Bach, A. Peroxydase reaction ; Sensitiveness oi tlie- 891 

Purpurogallin ; Yield of-by oxidation of pyrognllol 

with peroxydase and hydrogen peroxide . 855 

Bach, N. B. Sugar ; Manufacture 1 of superior-(P)... v 935 

Bache, L. 8 . Wood or like fibrous material; Impregnation 

and coloration of-(P) . 551 

Bach$-WUg, C., and H. J. Chisholm. Paper pulp ; Prepara¬ 
tion of-(P) . 106 , 

Bachr&ch, D. Nitrocellulose and similar substances • 

Making compounds of-(P) .' 95 g r 

Back, R. Clay ; Effect of some electrolytes on ... 1048 

Backhouse, J. See Samuelson, E. 13. 031, 763, 882 

Bacon, C. W. See Gamer, W. W. ’ 304 

See Rosanoff, M. A.1027 

Bacon. R. F., and C. W. Clark. Petroleum hydrocarbons: 

Treatment of-(P). ’ 004 

See Brooks, B. T.. ’,' 352 

Bacon, W. See Sindall, R. W. 132 

Baddlley, J. Power and heat costs in chemical works Dis¬ 
cussion . 298 

Prints on textile fibres; Production of fast —’ * biV-* 

cusaion . r .74 

-See Levinstein, Ltd. .. 73, 197, 261, 545r, 59oV, S28r, 1200 

Badger, A. V. Distilling apparatus ; Continuous-(P).. 150 

Badlsche Anllln und. Soda Fabrik. Acridones and UUo- 
xanthones of the benzantbrone scries ; Manufacture 

of-—— (P) . 415 544 

Ammonia; Manufacture of-(p) 22, 137r, 353 r, 660r, 

Ammonium sulphate from calcium carbonate muds con- 

tabling ammonia ; Extraction of-(P) _ 645 

Ammonium sulpliatc ; Manufacture of-(p) 483,' 486r, 

Anthracene dyestuffs ; Manufacture of —— (p) ^r’ 19 ^ 
... , , „ 348r, 348r, 416r, 544, 544, 545 k 855 

Anthracene dyestuffs ; Manufacture of vat-(P) 71 41 8r 

.... .... „ 038, S28r, 82 Sr, 828 r 

Anthraquinone derivatives; Manufacture of-(p) lgir, 

Anthraquinone-thiazoles; Preparation of—~ 9 (P) 348r ’ M 8 r 
Azo dyertuffs; Manufacture of bisulphite compounds of 

— and lakes therefrom (P). 348 r 

Benxanthrone aeries; Manufacture of colouring matters of 

the-and dyeing and printing therewith (P) 194 . 348r 

Benaanthrone series; Manufacture of vat dyestuffs of 

the-(P) . 248r 

Brown shades on fibre; Production of-(P). 48 ir 

Buoklng textiles; Composition suitable for—-(F)" 590r 
Caoutchouc; Manufacture of compounds resembling or 

related to-(pi... 94r 

Caoutchouc; Treatment of synthetic products resem- 

' Whig or related to-(?) .93, 365, 606r, 758r 

Caoutchouc; vulcanisation of products resembling or 

related to-(p). 260 

Carbaioles and phthalio anhydride; Manufacture of 

condensation product* from-(P) . 415 

CMdyUo «*eyt»; Pnpmttoa ot — (P) .... «», 550r 
OwjiwI meUoM in bum by a«a of <J*ctric we (P) l.tr 
ChkrtM dertwtlve. oFthe *i)rl jtriw; Fnpmtionof 

— ^p)...I,....., 8D7r 

Chromic salts; Production of-<p) .864 


PAG£ 

Badische Anllln und Soda Fabrik— eont. 

Chromium compounds of hydroxyanthraquinonesul- 

phonlc acids ; Manufacture of-(P) . 348r 

Colouring matters containing sulphur; Blue-(P).. 131r 

Dlanthraqumonylamlnecarboxy{ic acids ; Preparation of ^ 

Diary!urea chlorides; Manufacture of-(P) . 825' 

2.3-Dihalogcn-2-methylbutano and Its homologues; 

Preparation of-(P) . 845f 

Dinitrodiaminobenzophenoue (P) . 743, 854r 

Dyestuffs insoluble In water ; Conversion of-Into a 

finely divided condition (P) . 827 

Esters of aromatic carboxylic acids ; Preparation of- 

(P). 221 

Fats and oils ; Bleaching-(P) . 363r 

Formaldehyde and naphtholenesulphonlc acids; Manu¬ 
facture of condensation products of-(P)_ 269 

Glycerin ; Decolourising-(P) . 363r 

Hydrocarbons and their derivatives; Production of 

-(P) . 984 

Hydrogen ; Manufacture of-(P) 22, 24, 24r, 201 r, 55Ur, 

593r, 8Slr, 1047r,1154r 

Hydrogen under pressure; Process for working with 

-(P) . 250r 

| Hydrogen ; Production of-from hydrocarbons and 

strain (P). 313 

Hydrogen ; Purification of-(?) . 256, 831r 

Hydrosulphites; Electrolytic preparation of-(P).. 920 

indigo and thioindigo dyestuffs; Manufacture of col¬ 
loidal-(P). 194 

Iso-olefines; Preparation of-(P) . 845r 

Isoprcne; Manufacture of-(P) .. ittlr, 277, 278r, 807r 

Nitrides; Purification of mixtures containing-(P) 831r 

! Oxidation reactions; Process for carrying out-(P) 822 

j Oxides of nitrogen ; Production of-by catalytic 

oxidation of ammonia (P) . 549, 550r, 503r 

! Pigments ; Manufacture of-(P) . 052 

| Pigments; Manufacture of 3.3'-dinitro-4.4'-dlamino- 

benzophenone for use in making-(P) . 713 

Reserve effects under vat dyestuffs; Production oi 

coloured-(P) . 547 

Sulphide dyestuffs which dye cotton brown ; Production 

of — (P) . 306 

1 Tanning agents; Preparation of - (P) 209,209r, 320,360r, 

I 877 

Tanning; Process of-(P) . 209, 326, 366r, 841r 

Tcrpcnc hydrocarbons; Preparation of unsaturated 

-(P) . 4401- 

Vat dyestuffs (?). 588r 

See Bentz, K. 747r 

See Poliak, L. 976 

Baekeland, L. H. Dust explosions. Discussion. 62 

and General Bukehtc Co. Coating composition; Pro-. 

tective-(P). 325 

Condensation produets of eresol and loruialdehydo; 

Infusible — (P) . 430, 430 

Baggaley, K. iron blast-iurnace flue-dust; Method of 

utilising-(P). 85 

Bagley, E A., and M. E. Feilmann. Blast furnace slag and 

the. like ; Process for pulverising-(P) . 320 

Bagrachow, G. Filaments and mantles used in incandescent. 

gas-lighting ; Process for impregnating the-(P) 955r 

Baguley, G. F. R. See Dawson, O. N. 278r 

Baheux. C. Engler’s and Barbey’s viscometers; (oin- 

parison of.. 1145 

Bahnson, F. F. See l^wrcnec, L. W. 1118 

Bahrdt, A. Water softening by permutite. 330 

Baikow. Nickel; Polymorphic change In.. 1004 

Bailey, E. M. Chrysophanie acid ; Some reactions of-, 

with reference to its detection in complex medicinal 

preparations. 501 

Bailey, G. E., and others. Water ; Method of softening- 

(P). 1025 

Bailey, II. J. Iron oxide; Temperature attained by- 

when fouled with hydrogen sulphide and revivified 

In air (Alkali Inspector's Report). 862 

Bailey, S. R., and Navaltum, Ltd. Aluminium solder (P) 30 

BaUleul, L. P. A. A. See Daigrc, A. D. 640 

Bain, J. W., and A. K. Wigle. Filtration ; Studies on- 848 

Bainbrldge, E. G., Diacetates and glycols; Preparation of 

-from dlbromides. 1027 

Baker, A. Bleaching efficiencies. Discussion . 780 

and J. Jennison. Chemical pulp; The bleaching of- 

with suggestions for a standard method . 284 

Baker, F. See Nathan, F. L.. 44Jr, 712r 

Baker, H. B„ and L. H. Parker. Hodium amalgam and 

water ; Interaction of.. 84 

and R. J. Strutt. Nitrogen ; The active modification of 

.. 548, 548 

Baker, J. L. Foods for infants ; Analysis and composition 

of some proprietary. . 882 

and H. F. E. Hnlton. Beer; Bate of fermentation of 

priming solutions when added to.. 562 

Starch granules; Action of diastase on. . 760 

Baker, T. T. Agriculture; Application of electricity and 

radioactivity to— . 66 

See Heyl, O. E. 69r, 586, 60* 
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Bakke, B. Sm Wlrth, F. jOlfwi 

Balconl, A. Silver gclatlno-bromidv or oollodlo-bromliie 
paper with two emnlalonn for rapidly produelng 

direct positive* in the camera (P) . 816 

Belderston, I. and W. K. Alaop. Lcaelilng experiment* 
with tanning materials ; Laboratory apparatua lor 

Baldraceo, ft. Tanning and tanning extracts; Recent 

progress in. . 3904 

See Roinana, E. ^39 

79 
. 470r 


Baldwin, G. II. See Parmelee, C. W. 

Bale’s, J. J. F. Drying chambers (P). 

Ball, V. {Mayor of Nottingham). Annual Dinner; 


at - 


S]»ee(‘h 


27 


Annual Meeting proceedings . 7!9 

Ball, T. R., and 0. McP. Smith. Titanium; Volumetric 

determination of-by means of ferric chloride 1030 

Ball, W. V., and Jl. H. Abram. Bismuthinitrites. 75 

Tliallium, lithium, eaesiuin, and rubidium nitrites_ 75 

Balland, J. A. F. Flour; Decrease of the quantitv of 

gluten in....‘ 663 

Ballard, W. S., and W. H. Volck. Fruit. trecH; Winter 

spraying of-with solutions of sodium nitrate 432 

Bally, O. See Badlsehe Anilin und Soda Fabrik .. 416r, 54f»r, 588r 

Balthasart, J. ,1. Disinfectants; Preparation of-(P) 275 

Baltueh, M., and G. Weisscnberger. Radio-elements in 

monuzite sand ; Distribution of. . 864 

Bamber, A. K. Cement, concrete, etc., in briquette form ; 
Apparatus for applying tensile and compression 

tests to-(p) ... 355 

Bancroft, W. D. Dyeing; The theory of.. 197 349 

Mordanting; Theory of...*589 

and 11. B. W’eiser. Flame reactions ..!.! ] 570 

Banerjee, S. C. See Clarke, (1... | ‘ * 3997 

Banctte. P. Roasting furnace ; Mechanical-with helical 

hearth (P) . 

Bannister. <\ O.. and E. A. du Vcrgier. Iridium in platinum- 

iridium alloys; Determination of.. 922 

and <1. Patehin. l'Jatinum metals; Detection of-In 

eupellatlon beads . 29 

Bantlin, ft. Cellulose, starch, sugar, and sulphite-cellulose 

lye; Decomposition of-by heat. 329 

Barabanuw, A. See Pownrnfn, G. 55g 

Baragiola, W. I.. and O. Schuppli. Wine; Determination 

of lactic acid in-.. 762 

Barber, T. C. See Rosenfehl, A. II.970 

Barbet, E. A. Evaporating apparatus (P) . 188, 408 

^cast; Conversion of beer-into bakers* yeast (P) 213 

Barbet, E., et Fils et Cie. Petroleum spirit and benzols ; 

( ontmuous rectification of — —— and apparatus 

therefor (P) . 054 

Barbier, P.. and R. Locquln. Cltronella oil; Transforma¬ 
tion of-into rose oil . 40 

Linalool; Constitution of.. 733 

Barbier, R. P. Electrodes for use in primary or secondary 

batteries and for electrolysis (P) 400 

Barbieri, O. A. Calcium polysulphides . 938 

Barbieri, N. A. Wheat; Proximate analysis of- .... 930 

Barboni, I. See Armani, G. 433 

Bardet, J. Germanium from Vichy water; Extraction of 

_ , ,.. 610 

Bardwel 1, C.. and others. Hydrocarbons of Utah. 15, 1043 

Bargoilim, G. Trimothoxyphthalic acids ; Constitution of 
some 


374 

572 


662 

21 

690 

500r 

13 

873 

543 


Barger, G. •• Bases ; The simpler natural — ” 

Barker. B. T. P., and C. T. Gimingham. Bordeaux mixtures ; 

Fungicidal action of.. 

Harlot, J and E. Cliauvcnet. Phosphates and silicates; 

Action of phosgene on natural. . 

Bornebey, <). L. Cyanides; Detection of-in presence 

of torrocyanides, ferricyanidrs, and thiocyanates.. 

Barnes, J. E. L. See Sloan, R. A. 

Barnhart, E. See Bent, Q.. 

Baruick, G. Oils ; Apparatus for extracting. . 

Barnickel, W.^K. Petroleum ; Process for treating crude 

Barnum, D. D. Gas generator (P) . 824 

and others. Gas; Apparatus for generating-(P).. 47J 

Barraclough, C. E. See Herz, A. 479 

Barre, M. Chromates; 8ome double. . 253 

Barrett, H. N. See Newberry, 8. B.. 982 

Barrett Manufacturing Co. Pitch ; Manufacture of liard 

commercial-(P) . 413, 475, 

Barringer, L. E. Silicates; Hydrous — formed under 

steam pressure .,. 80 

See General Electric Co. . . . 490,491r, 1020 

Barrios, M. Sugar ; Process of bleaching-(P). 1217 r 

Barritt, N. W. Latex of Beeea bnuiUeneie; the coagulation 

of the-and its bearing on Uw strength of rubber 289 


Barry, F. See Richards, T. W.. *0 

Barstow, E. O., and Dow Chemical Co. Lead arsenate ; * 

Manufacture of-<p) . 7 

See Dow, H. II... 7 

Bart, H. Arseno-comiMiunds; Preparation of reduction 

| compounds of organic-(P) . 4 

Organic arsenic compounds; Preparation of easily" 

soluble-(P). 5, 

Organic arsenic compounds ; Process for preparing — 

| <P> . 41, 2 

, Bartels. G. .See Mcigen. W. 3 

J Barthel, C. Nitrification and denitrification ; Influence of 

organic matter on-in arable soils . 71 

and K. Son den. Butter fat ; Detection of coconut oil 

| In.. 41 

BartM-lemy, H. Solvents used in making artificial silk and 

other plastic materials ; Recovery of volatile- 1 9 

Barthelmcss, K. Litharge; Process and apparatua for 

making-(l») . 53 

j Bartholomftus, K. See Fries, K. 82 

I Bartholomew. M. See Quick, A. S. H 

| Bartholomew, W. O. See Scheuermann, P. J. 105 

Burtlesville Zinc Co. See Jones, A . tOf 

; Bartlett Hayward Co. See Wagner. F. H. 4f 

Barton, L. E. See Kosst, A. J. 0« 

I Bartrip, G. F. Sewage sludge ; Treatment and disposal of 

— . Discussion. 

j Bosenau, F. See Van Hall, A. F .". 1081 

; Baskerville. (*. Cottonseed oil; Process of bleaching-(P) 08 

Oils and fats; Process of bleaching-<P) . UC 

I Oils ; Process of refining vegetable and animal-(P) 93 

Wood alcohol . 103 

and Wclsbarh Light Co. Thoria from monazlte sand ; 

Extraction of-(P). 3C 

| See Hagemnnn, 0. C. 2C 

I Basindcnu. Water; Preparation of distilled.. 101 

I Basset, L. I*. Cement or hydraulic lime from sulphate 

of lime; Manufacture of—— (P) _ 922r, 064, 961 

Cement; Process and furnace for manufacturing-(P) 881 

Bassett, A. J., and Sharp-Bassett Gas Producer (So. Gas 

producor (P) ..•. 7£ 

Bassett, H., jun., and H. 8. Taylor. Calcium nitrate, lime, 

water ; The three-component system. . 91 

Bassett, II. P. Aluminium ; Treatment of materials con¬ 
taining -(P) . 23 64 

and Spar Chemical Co. Potash from felspar; Process 

for obtaining-(P) . 46 

Potassium and sodium salts; Process for separating 

-(P) .7.. 46 

Bassett, R., and J. H. 8tai>len. Distilling aiiparatus for 

water, etc. (P) . 116 

Kantian, C. O. Electric incandescence bodies for use in 

glow lamps, and their manufacture (P) . 119 

Bateman. E. Zinc chloride in treated wood; Determina¬ 
tion of..**18 

Bates, F. H. Oil-gas for internal-combustion engines; * 

Method and apparatus for generating-(P)_ 17 

OD-giis producers (P) . 129 

Bates, J. S See Whitaker, M. C.*. 47 

Bates, P. H. Portland cement; Properties of-as 

aflected by different burning temperatures. 8 

Portland cement; Home properties of white__ 105! 

Bates, R. It See Fox, A. 0. 1161 

Battegay, M. Sec Heilnmnn, J., et Cle. 86 

Bauer, C. Pai>cr ; Method and apparatus for drying webs 

of — ~(P) . 851 

Baupr, E. I.VDikctoncs; Action of sodainide on——., 71 

Bauer, H. Helcnazine dyestuffs . 681 

See Meister, Lucius, und Brttning . 348 

Bauer, L. P., and Corn Products Refining Co. Starch; 

Apparatus for drying-(P) . 80! 

Bauer, M. Sec Brochet, A. 111! 

Bauer, O. Lead; Brittleness of. . 81’ 

See Heyu, E. HHb 

Bauer, W. See Bayer, F., und Co... 181r, 784 

Baum, E. Sec Consortium /. Elektrochem. Industrie.. 6fldr, 948: 
Baumann, L., and others. Printing ; A new fixing agent 

j for use in. ... 473 

i Baur, E., and O. Nagel. Precious inctals ; Recovery of — 
l from sea-water and other very dilute solutions (P) 

' 88, 555: 

and G. Trttmplcr. Creatine ; Colorimetric determination 

; — . 6 « 

Baxter, G. P., and F. h. (irovor. Platinum veaaela: KeeUt- 

ance of-to hot nitric acid . 68( 

i Bay, C. See Torgerson, J. C... $41 

i Bayard, R. A. v Furnace; Electric —and method <rf 

; working it <P)./.i... 1015 

Bayer, Dr., und Co. Mercury-*ub*t4tuted amino-00m- 
I pounds; Preparation of-(P) ...... 220, Ttf 
























































































JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


I 


Bayer, F., and Co., Farbenfabr. vorm. Acetic acid from 

acetylene; Electrolytic preparation of-(P).. 880 

Aretic add from acetylene: Production of-(P).. 880 

0-AcetyUIkylene-tetra - alky Id i ami oes (P) . 880 

AoetoaoetaniUde; Preparation of derivatives of-(P) 687 

Acetoaoetanllide-p-carboxyllc acid; Preparation of 

-(P). 687 

Alkykrcymethyl eaters of creootinic acid (P) . 37&r 

C-Allyl-o-bydroxybenzoic acids; Preparation of deriva¬ 
tives of-(P). 806 

Amino- and diamino-ketones ; Preparation of alipliatie 

-(P) . 43r. 103, 613r, 613r 

Ammonia ; Process fo& preparing-from its elements 

(P). 76, 805r 

Anthracene dyeBtuffs ; Manufacture of-(P) 475, 784r 

Anthracene dyestuffs; Manufacture of vat-(P) 195, 

415, 415, 1151r 

Anthraquinone derivatives; Manufacture of-(P) 

347r, 413 

Apocynaeeee ; Substance isolated from-, and its 

production (P) . 1115r 

Axo dyestuffs capable of being developed ; Manufacture 

of-(P) . 195, 105r, 476r, 783, 783, 856r 

Azo dyestuffs ; Manufacture of-(P) 71, 131r, 247, 347r, 

848r, 348r, 414, 414, 545, 588r, 039r, 743, 743r, 784, 

. , 784r, U51r 

Azo dyestuffs; Manufacture of basic-(P) . 347r 

Azo dyestuffs; Manufacture of- for cotton(P) 131r, 

131r, 347f, 416r 

Azo dyestuffs; Manufacture of diazotisable-(P).. 639 

Azo dyestuffs; Manufacture of green poly-(P).. 865 

Azo dyestuffs; Manufacture of violet to blue-(P) 19 

Bismuth gal locar boxy late ; Preparation of basic-(P) 

277, 767r, 890 

^-Bromoamlnoanthraquinones ; Preparation of-(P) 783 

l.S-Butyieneglycol; Preparation of-(P) . 618r 

Caoutchouc ; Manufacture of vulcanised-(P).. 94r, 151r 

Caoutchouc substances; Manufacture of-(P) 94r, 151r, 

„ t , 209, 269r, HOOr 

Caoutchouc substances; Manufacture of coloured-. 

(P).llOOr 

Carbamlc acid esters ; Preparation of - (P). 376 

Cellulose esters and products derived from them; 

Manufacture of-(P) . 478 

Cellulose formates; Manufacture of-(P) . 546r 

Crfsotinic acid ; Manufacture of alkoxymethyl eaters of 

„ -“( p > . 569r 

Oyanamldo; Production of-(P) . 831r 

Cyolohexane and its homologues ; Process for purifying 

-<P) . 807 

1.4-Diaminoanthraqulnone and its substitution products • 

Preparation of sulphuric acid compounds of-(P) 194 

O-Dlhydroxyphenyl-x-propnnolamine; Preparation of 

optically active-(P). 277 

Dimethylaminohydroxymnthane and dimethylamino; 

Preparation of-(P) . 42, 613r 

Dlsazo dyestuffs for wool; Manufacture of-(P) 195 

Distribution of liquids ; Apparatus for the even-(P) 1081r 

Dyeing and printing ; Process of-(P) . 74r 

Dyestuffs derived from aminntrisazo compounds (P).. 347r 
Erythrene, its homologues and derivatives; Manufac- 

‘ ture of-(P) . 43r, 569r 

Evaporating apparatus for liquids (P> 126 

Fatt-y acids containing arsenic ; High-molecular-(P) 161r 

Fstty acid^contalning arsenic and phosphorus ; Prepara- 

Guanidine salts ; ^Process for preparing-(P) ..!!!! 6 220 

Halogenated 2.3-naphthisatina (P). 131r 

HydrastinJne from dihydrohydrastlnine ; Preparation 

of— (p) 220, 503r 

Hydroxybenxoyl-o-benzolc acids, their homologues and 
substitution products; Preparation of esters of 

-(F) . 277 

Hydroxycarboxydiarylcarbinols ; Manufacture of- 

, leir 

Indigoid dyestuffs ; Manufacture of-(P) 639, 784, 784r 

Isoprene; Manufacture of-(P) . 509r 

Lakes; Colour-(P) . 492, 876 

/♦•Naphthliatin ; Preparation of a-arylides of-(P) 

_ 246, 587r 

*-flitro compounds of acylated dlaminoanthraquinones; 

Preparation ot-(P). 246 

^Nitro-octf *p*djiminouithraquinon?»; Preparation of 

a-Nitroqulnliarin j Manufacture o( ^-(P) io, 306r 

MtroaulphochlortdeB of phenol-o-carboxyllc acid* or 

that derivative. ; Manufacture of-(P) _ 855 

Fereulpbatee and pereulphurlc aoid; Electrolytic 

preparation of — (P) . 484, 749 

l-Pbenykminollne-t-carboxylic acid and ita homologues; 

Preparation of acstol esters of-(P). 103 

Hpitmtwic add: Extraction of-(P) . 219 

Polymethylene-Ws-lmlno adds and their salts; Prepara* 

OOB of-<P>. 568 

PmarattTe mating composition (P) . 364r 

Preserring preparation (P). 864r 

furpurtnoarboxyiic add; Preparation of-(P) 545, 784 r, 

828r 

PTddone dycatnfls; Preparation of-(p>". 416 

Qufnlsarin: Manufacture of —■— (P) . S47r 

Quiniisrln^-carboxyilc acid; Process for preparing 


TAM 

Bayer, F., and Co.—-eo«<. 

Rubber: Accelerating the vuloanlsation of natural or 

artificial-(P) . 94, 826r, 866, 493r, 839r 

Rubber; Preparation of a product analogous to hard 

-(P) . 366 

Rubber; Preparation of a product Birailar to soft-(P) 93 

Rubber; Preparation of a product similar to vulcanised 

-(P) . 269, 605r, 653r 

Sulphide dyestuffs; Manufacture of-(P) l»r, 71r, 71r, 

71r, 545r, 1084r 

Suiphochlorides of phenolcarboxylic acids and their 

derivatives ; Preparation of-(P) . 194r, 221r 

Sulphonic acids; Electrolytic process for producing 

-(P) . 826r 

Sulphophenol-o-carboxylic acids; Preparation of com¬ 
pounds derived from-(P) .... *. 637. 707r 

Sulphur and sulphates from sulphites ; Manufacture of 

-(P) . 77r, 790r, 881r 

Sulphuric anhydride ; Manufacture of-by the con¬ 
tact process (P) . 22, 422r 

Thionyi ohloride ; Manufacture of-(P) . 830, 831 

Triphenylmethanc dyestuffs; Manufacture of-(P) 

195, 545r 

Ureas of the naphthalene series; Manufacture of-(P) . 825 

Vat dyestuffs analogous in constitution to indinbin; 

Preparation of-(P)... 639 

Vulcanisation of natural or artificial caoutchouc sub¬ 
stances ; Accelerating the-(P) . 94, 758r 

See Hefti, F. 439 

Bayer, M. A. Blast-furnace gases ; Purifying-by means 

of water-spraying and cooling . 1094 

Bayerische A.-O. f. Chemische u. Landwirthsch.-Ghem. 
Fabrikate, and others. Iron in liquids; Process 

tor oxidising and separating-(P) . 313r 

Bayliss, T. A., and B. G. Clark. Aluminium alloys (P) 264r, 1214r 
Beach, O. E., and F. W. Braun. Extractor; Centrifugal 

-(P) . 951 

Beadle, C., and H. P. Htevons. Bleaching efficiency con¬ 
sidered in connection with suggested standards for 
testing bleaching qualities of chemical wood pulp 727 

Drying paper for test purposes ; Apparatus for-.. 730 

Fibres ; Testa of the relative strengths of.. 307 

Eedyehium paper; Effect of mineral loading on the 

physical properties of.. 308 

Hedvehium pulp; Influence of addition of-to 

chemical and mechanical wood pulps on the physical 

qualities of the paper produced . 688 

Mereerisation as judged by the action of caustic soda 

on regenerated cellulose . 785 

Paper : The compression and density of raw materials 

for tho manufacture of. . 745 

Paper and paper yarns ; Dry and wet strengths of- 639 

Papers produced from different kinds of deciduous and 
coniferous woods by the sulphite and soda processes ; 

Comparison of — . 545 

Beadle, G. W. See Beatty, W. A.HOOr, 1115r 

Beale, C. A. See Oesterle, W. F., jnn. 1008 

Beam, W. Humus in heavy clay soils; Determination of 

.. 153 

and G. A. Freak, boil; Electrical method of determining 

salt in. . 1065 

Beard, G. F. H. See Dempster, R. and J., Ltd. 472 

Beardmore, F., and others. Potter’s glaze, slip, etc.; 

Apparatus for sifting and separating-(PI — 604 

Be&rraan, F. J. Filter especially suitable for use in brewing 

(P). 881 

Beatrice Creamery Co. See Heller, E. B. 1024 

Beattie, J. H. See Skinner, J. J. 568 

Beatty, W. A. Plastic composition from cellulose esters and 

its manufacture (P). 746 

and G. W. Beadle. Acetic anhydride; Manufacture of 

-(P) . 1115r 

Varnish (P) . HOOr 

Beaudry, L., and A. Grenouillet. Skins; Treatment of- 

with the wool or hair on (P). 326 

Beaumont, W. W. Paper pulp; Apparatus for straining 

— (P) ...V. 417,916,1086 

Paper pulp ; Machines for preparing-(P) . 828 

Beccari, G. Manure; System for producing efficient fer¬ 
mentation of-(P) . 933, 983r 

Becher, H. Mortar; Production of hydraulic-free 

from effloreacenoe (P) . 710 

Beck, J. A. See Bithell, R. 1207, 1207 

Beck, J. A., and Son. Ltd. See Bithell, R. 1207 

Becker, C., and H. Mueller. Indigo dyeing apparatus (P) 73 

Becker, H., and H. Unger. Paving or building blocks from- 
fusible domestic or other refuse; Manufacture of 

-(P) .;.. 647 

Beoker, R. Tool steel; High-speed — (P) .... Sir, 650r, 755r 
Beoket, F. M.. and Electro Metallurgical Co. Ferrotungsten; 

Metnod of deplK«phoriaing-(P) .. 87 

Tungsten and ita alloys; Method preparing-(P) 87 

Tungsten ores; Treatment of ——■ (P> . . 97 

Beckett, E. G. Nitrogen in guncotton; Determination 
* of-by means of the nitrometer ............ 628 



























































































NAME INDEX. 


B-, and Dr. Bruno Beckmann Chora. Fabr. 
Oarbamic color of a-dichlorhydrln; Manufacture 

of the-(P) . 439,1 

Beckmann. F. Distemper for internal and external work; 

Manufacture of a powdery medium for-(P).. 

Bookstroem, R. to Thoms, H. 

Bsequevort, P. See Clselet, K. 

Bedford, F., and B. Erdmann. Metallic oxides; Production 

of light, voluminous-especially suitable for 

catalytic reactions (P). 

and C. E. Williams. Fatty acids, thoir glycerides and 

esters ; Hydrogenation of unsaturated-(?) 324, < 

Bedford, M. H., and R. PfanstleJ. Ziuc in treated wood ; 

Determination of.. ] 

Bedford, Duke of, and S. U. Pickering. Crop; The effect 

of one-on another . j 

Bedson, P. P. Germany and chemical Industry. Dis¬ 
cussion . ] 

Bee, N. 3L Sre Lundell, 0. E. F. 

Beer, P. See Fajans, K. 

Beer, V. Benzine, petrol, etc.; Process and apparatus for 

refining-(P) . 

Beere, W. O. See Raymond, F. V'. I 

Beasley, R. M. Nitrification; Experiments on the rate of- 

Beeton, F. E. Drying solid substances in suspension or 

solution (P). I 

Bdhal. Essential oils; Analysis of-. Determination 

of esters. 

Behrens, J. Acetic acid and alcohol from coal, lignite, etc.; 

Process for producing-(P) . 

Bellby, G. T. Metals ; Transparence or transluccnce of the 

surface film produced in polishing.. 

Beielstein, A. Iron ore ; Concentration and briquetting of 

-in Scandinavia. 

Belaiew, N. T. Alloys and metals; The Widmanstatten 

structure in various. . 

Belaslo, R. Aluminium and its light alloys ; Analysis of 

commercial. . 

and M. Marchlonneschi. Delta metal; Electrolytic 

analysis of. . 

Belden, A. W. “ Metallurgical coke ” . 

Belger, H. Dust in minos, etc.; Composition for agglu¬ 
tinating-(P) . ..„. I 

Bell, N. Madder extract “ Mciasonlcr " ; Manufacture of 

Bell, N. M. .to Holt, A. . .'. * *’... * *. * * *‘ ’ 
Bellucci, I. Ferrous ohlorido and nitric oxide; Supposed 

crystalline compound of. . 1 

Fluorine; Groefs method for the volumetric deter¬ 
mination of.. 

Nitric acid ; Detection of-by moans of ferrous sul¬ 
phate . 

and L. Grass!. Cineol; Addition compounds of-. 

Oxonium salts... 

Sulphur dioxide-camphor ; The system. . 

Belorussoff, I. Waters; Precipitation of substances from 
feed —— for preventing incrustation in boiiors (P) 
Bemberg, J. P., A.-G. Aniline Black ; Process and appar¬ 
atus for continuous chroming in dyeing-(P).. 

Bemis, A. 8.. and National Carbon Co. Furnace; Rotary 

electric-(P). 

Bemrose, G. W. Wator softening plant; Carbonating 

apparatus for-(P). 1 

Bender, A. W. Mercuric iodide in tablets; Determination 

of. . 

Benedlx, B. Fatty saponaceous product from vaseline oil, 

and its manufacture (P) . 

See Golodetx, A. 14 , j 

Bengough, G. D., and D. Hanson. Copper; Tensile proper¬ 
ties of-at high temperatures . 

Benjamin, G. H. Fertilisers; Manufacture of-(P).. 

Furnace ; Electric Induction-(P) . . 

Gascons fuel; Production of-(P) . 

Iron; Purification or extraction of-(P). 

Steel; Apparatus for manufacturing-(P) . 

Steel; Manufacture of-(P) . 86, 

Steel; Manufacture of cement-(P) . { 

Banker, E. Hydrogen and oxygen; Apparatus for the 

electrolytic production of-(P) . 

Benner, H. W., and International Gas Development Co. 

Gas; Manufacture of-(P). 

Benner, T. B. Gas producer (P). 1 

Bennett, C. T. 8ee Umney, J. C. 829, 

Bennett, C. W.. and A. W. Davison. Brass ; Electrolytic 

deposition of. .... 

and others. Nickel; Electrodeposition of. . 1 

Bennett, G. M., and E. E. Turner. Grtgnard reagent; Action 

of chromic chloride on the.. 

Bennett, H. G. Tannery liquors; Analysis of... 1 

Tanning materials; Analysis of—Improved basic 
Tduortfo shake method -TT,.,...... 1 


»shake method 


Bennett, H. Q. — esa f . 

Tanning materials: Colour reactions of..IMS 

Tannins of vakxua, oak wood, and chestnut wood; 

Note on the..1188 

Bennett, R. R. Drugs and chemicals; Discussion on the 

effect of the war on the supply of... ISM 

Bennie, J. W. Magnetite In mattes and slags. 88 

Benoist, F. J. to Daniel, J. 588 

Bcnrath, A., and A. von Meyer. Pbenanthreneqnlnone; 
Action of benzene hydrocarbons on-In sun¬ 
light . 955 

i Beosel, F. O. Copper and some of Its commercially im* 

portent alloys; Influence of titanium on—— .. Ml 
Benson, H. K., and J. H. Herrick. Mortars; Use of fine 

earth in.. 1051 

and others. Cement; Influence of organic admixtures 

on the Betting of. . 1062 

Benson, R. 8., and Head, Wrlghtaon, and Co.. Ltd. Screen¬ 
ing or grading and conveying coke, coal, ete.; 

Method and means for-(P) . 67 

Benausun, 8. L. Lead and zinc ores ; Treatment of-(P) 80 

Bent, Q., and others. Siutering ; Method of treating 

materials for-(P) . 18 

Bents, K., and Badische Anilin und Soda Fabrlk. Reserve 

effects on textilo fibre; Production of-(P).. 747r 

Beocslni Ceraentgyirl Unlo R6szv6nytArsnsflg. Furnace With 

rotating hearth for cement, etc. (r) .. 27r 

Berbcrich, F. M. Liquids; Process for rendering-* 

homogeneous (P). 802, 787 

Mixing liquids and rendering them homogeneous; 

Process for-(P)... 460 

Berate Her, L. Phenol; Action of-on the surface 

tension of albumin solutions . 884 

Physiological activity and lowering of surface tension.. 886 
Physiological (bactericidal) and physico-chemical action 

of neutral Balts; Relation between the- .... 884 

Berend, L., and Dr. K. Albert. Chem. Fabrlk. Emulsion 

products and their productis (P) . 930r 

Berendes, R., and Synthetic Patents Co. Bismuth salt of 

gallocarboxylic acid (P) . 614r 

and others. Magnesium salts of acylated aromatic 

o-hydroxycarboxyllc acids (P) 1826 

Borens, H. A. to Hoenickc, M.. 489 

Berg, P., und J. Angorhauaen. Mowrah tot; Unsaponlflable 

constituents of-, and its deteotlon in animal 

and vegetable tots . 651 

Shea butter and mowrah fat; Unsaponiflable matter of 

—— .. 872 

Sterols from fats; Isolation of-by means of 

digltonin. 1062 

Bcrgdolt, W. to Bayer, F., und Co. 181r, 847r 

Bcrge, A. Enamel glazes free from tin and lead. 647 

Glazes for stoneware and fine earthenware: Fritted 

-, with special reference to landless glazes .... 257 

Bcrgell, P. Lecithin salts; Preparation of-(P) .... 220 

P-Phenctidlne ; Preparation of acyl derivatives of — 

(P). Ill* 

to Riedel, J. D., A.-G. 567 

, Bergen, G., and L. Stolz. Salt similar to light cooking salt; 

Production of-(P) .j>..... 812, 50Sr, 865r 

Berger, E. Copper; Influence of temporature and pressure 

on the oxidation of. . 648 

Copper and nickel oxides; Reduction of-by 

hydrogen in presence of a dehydrating agent .... 752 

BeTgfeld, L. Gas; Purification of-(P) . 844 

Oxygen from air ; Separation of-(P) . 881 

{ Bcrgh, C. A. Coal gas ; Purification of-from hydrogen 

| sulphide and cyanogen (P) . M2 

Berghaiier, F. Gas from sewage sludge ; Process for pro¬ 
ducing-(P). 846 

Borgius, F. Fish oil; Preparation of dear and odourless 

oils from-(P). 762 

Borglof, A. Carbonising; Method of-and of super¬ 
heating gas (P). *4* 

Berglund, J. Peat; Process and apparatus lor treating 

-(P). 

Bergmann Elektridtlts-Werke A.-G. Heating a current of 

air; Method of-(P) .. 187 

BergmUller. J. Cacao powder; Preparation of easily 

soluble-without the use of chemicals (P) .. 609r 

Bergs, E. See Badische Anilin und Soda Fabrlk ........ 440r 

Bergve, F.. See Neumann, B... 858, 596 

Beringer, A. Wood oil; Preventing-from coagulating 

under the Influence of heat (P) . 757r 

Beringer, C. A. Aluminium sulphite; Oxidation of-to 

aluminium sulphate (P) .... 818 

Barium alumlnate; Process for preparing-(P).. 880 

Beringer, E. f and others. Wood oil; Prooess for preserving 

-from congealing when heated (P).. 889r 

Beringer, G. X. Cardamoms and cardamom oH .......... lilt 

Syrup of iron iodide; Value of preservatives to—-,. MS 
Berkbeut, A. E.to Ledeboer, V. .............106# 
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Berl, E. Cellulose; Preparation of solutions of-and 

of cellulose product* therefrom (P) .. 132r 

and M. lsler. Nitrocellulose solutions; Method of spin¬ 
ning-to produce threads, films, artificial 

horsehair, etc. (P) . 746 

See Lunge, 0. 224 

Bcrliii-Anhaltische Maschincnbau A.*(l. Ammonium chloride ; 

Manufacture of-(P) . ®46r 

Coke: Apparatus for quenching-(P) . 243 

Distillation gases; Removal oi tar lrom warm- 

and apparatus therefor (P).*. 246 

Oas liquor ; Treatment of-(P) . 685, 825r 

lias; Manufacture of lighting or heating-or hydro- 

gen by decomposing oil. tar, etc. (P) .. 1 DO, 586r, <83r 
Hydrogen from iron ore and steurn; Reducing and 

oxidising apparatus for generating-(P).. 256, 593r 

Hydrogen ; Manufacture of-(P) . 920 

Producer-gas, water-gas. etc.; Purifier lor separating 

dust and sulphur compounds from-(P) 472, 586r, 030 

Bernard, V. Metals; Apparatus for atomising-by the 

Schoop process . 85 

See Oruillet, L. 690 

See Portevin, A. M. 1011 

Bernard!,‘A. Glycocoll; Metallic compounds of- .... 1073 

Peptone . 273 

Bernhardt, F.. Maschinenfabrik u. Eisengleaserei. Pump 
worked by compressed air for machines for treating 

wool with liquids (P) . 197 

Bernheim, J. .Sec Hidoux, ft..'. 25, 39, 82 

Bernstein, A. and A. Casein-glue; Preparation of-(P) 432 

Viscose solution from wood cellulose; .Manufacture of 

purified-(P) . 190 

Bernstein, F. See Utirnstcm. E. 245 

Bernstein, ft. Vulcanising indiarubber solutions containing 

sulpmir; Process for-(P) . 876r 

See Helbronncr, A. 053 

Bemstrom, J. See Berrigan, .1. J. 342 

Berrigan, J. J., and others. Separating liquids and hoIUIh 
and washing or otherwise treating the separated 

solids; Process for--(P). 342 

Berry, A. K., and A. Boake, Roberts and Co., Ltd. Brewing 

liquor ; Treatment, of-(I‘) . 059 

Aubber latex ; Coagulation of-(P) . 758 

and A. Hehftumldtfel. Baking salt (P) . 483 

Berry, C. W. Refractories ; Needs of the glass manufacturer 

in the way of. . 1047 

Berry, O. C. Cab from bituminous fuel: Process ot pro¬ 
ducing-(J’l. 1197 

Berryman, B. A. See Bardwell, C. 15, 1048 

Bertel, E. Pasty nmss< s; Separation of the liquid con¬ 
tained in-by centrifuging, and dry-pressing 

the separated solids (P) 821 

Berth, R., Offene Handelsges. Kcratin-like substances in 
animal products; Separation of particles of flesh 

* and skin from-(P) . 799 

Berthehu, A. See Meister, Lucius, und Briining. 707r, 1075 

Bertiaux. L. Antimony and arsenic in lead-antimony alloys 

and antifriction metals; Determination of-.. 262 

Bronze, brass, and German silver; Analysis of-.. 142 

Bertrams, Ltd., and others. Rubber: Apparatus for 

evaporating- the moisture from coagulated-(P) 838 

Bertrand, O., and II. Agulhon. Boric acid naturally present 
in. or added to foodstuffs ; Rapid determination of 


Boron in organic substances ; Determination of minute 

quantities of. . 106 

and A. Compton. Amygdalinase and amygdalase ; Modifi¬ 
cation of-due to ageing . 945 I 

am! M. Rosenblatt. Enzymes of yeast ; Susceptibility of j 

the various-to thermo-regeneration . 1104 j 

Sucrtse ; Thermo-regeneration of.. 658 

and R. Sazerae. Acetic fermentation; Favourable 

influence of manganese on. . 842 

Beschke, E. Phytosterols. Hydro-carotin . 711 

Beskow, K. J., and A. Ramin. Furnace for treating ore 

and the like (P) . 426r j 

Roaating furnace (P). 871 r 

Besley, R. M. Nitrification : Experiments on the rate of- 564 

Bcssler, Waechter and Co., Ltd. See Rouse, T. 1002r 

Besson, A. A. Soap; Determination of the fatty acid 

content of.. 709 

Best, C. J. Ores; Treatment of-(P) . 205 i 

Bcthell, R. P. See Htewart, .1. ?41r 

Blvennt, P. F. L. Aluminium, iron, and steel; Electrolytic 

silvering of-without a preliminary coppering 

(P). 599 

Bexeaonoff. Fuearium; The colouring matters of- .. 918 

Bhadml, K. Andrographie jxinictUala ; Constituent* of- 940 

Argmcne Mexieana ; The oil of. . 266 

Oil ot Oeymwm plloeum, Roxb. 040 

Btanchl, A., and G. Mala teat*, Fatty substance* in linen 

and hemp; Characters of the. . 602 

Flax a»d hemp: Natural colouring matters of-and 

analytical characters of the raw and bleached fibres 588-: 


Bianchini, G. B&lol, sulphonal, and / 3 -naphthol; Inoom- 

Bicheroux, lambotte und Co. Class plate.; Process for 

nuking-(P) .760. 750r 

Btcknell, R. 8 . Furnace; Electric-(P) . 566 

Blddlecombo, F. fi. 1. <ia* nr vapour from liquid fuel; 

Production of combustible-(P) . 7*0 

Has or vapour producers (P)...• 1048 

Bidtel, E. Fluorspar; Valuattou of..351 

and M. Eyssell. Fluorspar ; Process for purifying — (P) 484 

Blcrmann, R. Coke ovens ; The heating of-by foreign 

gases .. ■ • *7® 

Biglnelll, P. Euquininc and aristoquinine . 710 

Bilbrongh, S. B., and .T. Frew. Tannin ; Extraction of-- 

from bark, wood, or other vegetable materials, and 

apparatus therefor O'). 840 

Billard, J. B. E. Iron and other metals from blast-furnace 

dust; Recovery ot-(P) . *88 

Billetop, T. C. See Watson, H. B. 686 

Billing, 0. Soap and process oi making same, (P) ... 148 

Billings, 14. J., and A. D. I.ittlr. Inc. (ins-analysis apparatus 

(P) . ,ilB 

Billings Process Co. Iron alld steel, Manulacturc of-(P) 264r 

Billingtoii, ('. Antifriction metals (P) . 608 

Billiton Maatsehappi). Tin ores and slags containing tin; 

Treatment oi —— <P> . ) j “ 

Billy, M. Titanium and vanadium; Preparation of pure ^ 

Blits, K. Aniline lllaek on cotton . Production ot-by 

the. cold process (l*) . 418 

Biluehowski, Z. Z., and Z. Lahoeinski. .Natural gas mix- 

tores; Explosion limits of. JjS 

and 8 . von Pllat. Benlino from natural gns . 1 

Biiingllf, It. Ser Casagrandi, .. 1070 

Binder, K. See. Weillland, K. F. 41 * 

Bindschcdler, E. Calcium hydrosnlphnle; Manufacture ot 

-(P) . 136 

Birault, C. (fas lrom sewage; Apparatus for producing 

-(P) .; ,7r 

Bird. H„ and (1. llayter. <01* retorts; Drawing and 

charging-(P) . 984 

Bird, R. M„ and S. 11. Diggs. .Metals ; Precipitation of- 

lrom solutions of tlieir sails liy yellow phosphorus <87 

Birnbriucr, E. See Tiede, 14. 7u3 

llirtlll, J. J4. Petrol or like fuel, Method oi increasing tile 

efficiency of-in Internal-combustion engines (r) ouo 

Bisscl, D. W. See Janies, ..7687 

Bissett, C. C. Hilver-silvcr sulphide ; The system —- .. 6*8 
Bithcll, R., and J. A. Beck. Sulphuric acid ; Apparatus for 

concentrating-<P)...•• 1-07 

and Others. Sulphuric arid ; Tray or illsh for use in 

concentrating-(P) . l - u ' 

Bitxell, J. A., and T. ],. Lyon. Koils ; Determination of the 

lime requirement of. . 

See Lyon, T. .. 

BiOrnstad, J. See Pulsometer Engineering Co., Ltd. 849 

Blackhurst, J. W. and I. C. Separating different kinds of 
minerals, such as coal, ores, etc.; Method of ana 

means for... *69 

Btagowcstsclienski, A. Invcrtnsc action ; Reversibility of 

Biaich, A. O. CMe-hardenlng compound (P) . "92 

See Sallows, J. . *” 

Blair, H. See Collins, S. H. -7* 

Blair Engineering Co. See Egler, h\ F. !2», l 29 

Blair, T. S., Jun. See Egler, N. F. 14 

Biaisdell, F. K. Rubber; Method and means for vulcanis- 

ing-(P) .™* 

Blake, E. W. See Klrkliani, Hulett, and Chandler, Ltd... 8*1 

Blake Crusher and Pulveriser Co. Pulverisers (P) . 63* 

Blakemore, (1 H. Auriferous and argentiferous copper; 

Electrolytic refilling of-at Lithgow, N.S.W. 202 

Blanchet, A. Lipase of castor oil seeds ; Activity ot- 

st, low temiieratures . **• 

Blanck, E. See Pfeiffer, T. U ® 1 

Bland, N., and L. L. Lloyd. Aldoses; Estimation of- 

by means of sodium hypoiodlto . 9*8 

Blangey, L. See Badiscbe Anilin und Soda Fabrlk. 854r 

Blank, A. See Bayer, F., und Co. 131r, 131r, 131r, 847r, 347 r, 

347r, 347r, 416r 

Bianksma, J. ,T. Ethyl and methyl alcohols; Detection of 

.. 329 

Blares, DenlgGs, and Gayon. Wines; Presence of citric 

acid in... 212 

Biavlnhae, A. Ligneous materials; Infection and agglom¬ 
eration of-, and agglomeration of cork with 

“realn foam”(P) . 27 

and H. D. N. Teisaolre. Drying by means of hot air and 

in tacuo; Process for-(P) ... 302 




























































































NAME INDEX. 


Bfoecker, W. P. Ferro-vanadium ; Manufacture of-(P) *597 

Blelbtreu, K., and Deutsche Photo gravur Ges. Pigment 

printa ; Transferring-to new supports (P).. 943 

Blelcken, B. Distilled water; Apparatus for producing 

-(P) . 063, 804r 

Blelninger, A. V M and G. H. Brown. The Veritas firing rings 1051 
and W. L. Howat. Clays ; Compression, tensile, and 

, r, H*®*™"* strength of some-in the dried state 1048 

and C. 8. Kinnison. Clays and clay suspensions; Elec¬ 
trical conductivity of.. 78 

and E. T. Montgomery. Clays ; Effect of ovcrburuliig on 
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Chemical Products Co. Sec Work, H. 8. 058 
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chloride ; Preparation of---(P). ’807 
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like products; Manufacture of-(P).2O0r 

Nitrogenous bases from tar or tar oils; Process for 
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of the— (P). 1020 

Chem. Fubr. Gricsheim-Elcktron. Acetic acid ; Manufaeture 

of-—(P) . 77 r 

Acetylene; Manufacture ot bydrohalogeu additiou pro¬ 
ducts of-(P). 277 
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un - (P).’... 18r 

Anthracene dyestuffs; Mamituctuir ol vat-(P) .. 10r 
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paration ol- — (I*).545. 0l5r 

Aiithraqiiinone ; Process of making - (P). 820 
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-(P) . Iff, 105r, mr 

Azo dyestuffs; Manulaeture oi (P) . 855,855 

benzine; Accidents'caused by-in 1018. 1110 

Chlorate ; Process lor removing bromate from - - (P) 700 


Dyeings oil vegetable and animal fibres ; Production of 

fust-(P). 252 

Dyestuffs ; Production ol - - - on the fibre by the one- 

bath method (P) . 041 
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Filter-press (P). I 88 r 
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Chein. Fabr. tJnlnau, Lamlshotf mid Meyer A.-G.. and K. 
Arndt. Perl ionites; Electrolytic manufaeture. of 

-( V ) . 24 r 

and others. Oxalates: Preparation of - by heating 

the corresponding formates (P). 480 

Chem. Fabr. v on Heyden A ■<». Alkiilunetals or tii-ii alloys; 


Amino derivatives of aromatic antimony compounds; 

Prejiarution of-(P). 438 

Aromatic stibinic acids; Preparation of neutral, soluble 
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Stibinic acids ; Preparation of aromatic-(P). 277 
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Preparation of aromatic-(P) . 210 

StibinoxidcK or their derivatives; Preparation of 
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Chem. Fabr. Kiihnitz. Carbonates t Manufacture of basic 

insoluble-(P) . 200 

Chem. Fabr. Rhenania, and A. Mcsserachmltt. Caustic 
alkali solutions containing sulphates; Treatment 

of-obtained by decomposing rocks (I»). 130 

Fertilisers ; Manufacture of —•— from the residues after 

extraction of alkalis from silicate rocks (P). 153 

Fertiliser from rocks containing potash and minerals 
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paration of brown chronu-(P) . 850 
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Polyazo dyestuffs; Manufacture of bronze-brown to 


Chem. Fubr. Troiadorf Dr. Hillsborg und Seiler. Grease; 


oxides and other tin compounds; Conversion of 
-into soluble compounds (P)..... 7tH> 
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facture of compounds of-(P). 550 
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Calcium lactate ; Preparation of an acid-(P). 503 
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Lacquers or solutions; Manufueture of-(I*). 557 

Laetide ; Manufacture of-(P).500r, 014r 
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Cherehewskx. C. dc V. Perfumery industry ; Applications oi 

cold in the.. 11173 
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Chetwynd, Viscount. Steel; Manufacture of— (I*) 507, 8:wr 
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Nickel steels; Specific volumes ot.. 7IM 

Chew, L. Air, gas or vapour, and liquids; Means and 

apparatus for treating-<P) . 632 

Cliiapponi, M. Furnace-,slag; Production nf 11 mat dial 

similar to ordinary pottery from — - (P). 5!»4r 

Slag; Manutaetiire of articles from-(P).iiMMir 

Chicago Varnish Co, See Moranz, (»’. F. 008 

Chichester, H. E. Dm in ; Treatment of-- In the pro¬ 
duction of malt (P). 37r 

Malt: Apparatus for producing-fP).12l7r 

Climoin gyAgyszer es vegyAszeti terniAkek gyiira r.t. Dr. 

Kereszty As Dr. Wolf. See Wolf, JO. 844 

Chisholm. 11. J. Sen Baelie-Wilg C. 100 

Chisholm. J ('.. and Chisholm Process Oil Reliiiing Co. 

lard substitute; Apparatus for making — - (I*) 10(12 

Lard wilistitiito ; Manufacture of-(I’). J 1(58 

Chittenden, 0. B. Copper; Process of extracting-(P) 027 

Cliiopiu, VV. See Tsehugaelf, L.518, IJ 73 

Chouctiak, D. Plants; Alisarntion of different forms of 

nitrogen by— Influence, of the medium_ 1100 

Plants ; Influence of a continuous electric current on the 

absorption of nutritive elements by ——. 75!) 

(‘ho 1 id bury, K. N. See Sulia, H. 361 

Choiiry, 4. Water-gas; Apparatus for producing-(P) 086 

Christensen, J. H. Photographic emulsions (P). 1220 

Christensen, N. 0., inn, urul others. Ores; Treatment of 

-(P). 070 

Christiansen. A. Pictures: Process for transferring-to 

linen, wood, etc. (P) . 547 

Christiansen, It. Filter-press (P) . 051 

Christopher, J. 11. Power and heat costs in chemical works. 

Discussion. 207 

Clirzeseinskl, O. See Buyer, J<\, iind Co. 500r, 880 

Chuard, E , and R. Meilet. Nicotine from waste tobacco 

plants; Improved yield of.. 1071 

Chubb, L. W. See Skinner, 0. IS. 1150 

Churchward, .T. Furnace; Rotary-(P). Sir 

Melting furnaces, ladles, and like containers for mol Urn 

material (P) . K36r 

Pyrometer ; Optical-(P) ..... 45r 

Pyrometers (P). 840r 

■Steel; Production and sulwequent treatment of-(P) 835r 

Steel and steel compounds; Production of a fibrous 

structure in-(P) . 31r 
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action of light . 45, 334 

Light; Chemical action of —-. 714 

Clsclct, E.. and others. Phosphates ; Preparation of assimil¬ 
able -(P) . 070, 070r 

Cisclct, J., and P. Noblet. Phosphate of lime; Process 

for treating-(P). 77r 

Ciacher, W. Sugar manufacture; Use of bagasse carlwm 
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Water in niassecuitea and molasses; Determination of 

.. 300 

Ciaesacu, C. Detonators ; Manufacture of-(P) .. 44, 845r 

KxpUwiive charges for mining and military purposes; 

Manufacture of-(P). 222r 

Explosive priming compositions (P) . 335r 

Explosives ; Manufacture of-(P). 870, OOOr 
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daises, L. C-Allylphenols and their analogues; Preparation 

of-(P). 220, 221r 
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Clancy, J.C., and Portland Gold Mluing Co. Alkali cyanogen 

compounds; Manufacture of-(P) .. 1088 
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tion and mixing of-(P) .881, $10f 

Clamor, (1. Jf. Iron-nlekel-copper alloys; Manufacture of 

. - *(P> . 819 

and 0. Hering. Brass molting ; Electric.. 1012 

Clark, B. (1. See Bayliss, T. A. 264r, 1214* 

Clurk, 0. W. See Bacon, R. F. 824 

('lark, I. ('. Dre separation : Electrostatic.... 024* 

Clarke, («. J’hvtin and phytic acid. 430 

and others Sugjr 0*110 crushing m the United Provinces, 

India; Notes on . 1067 
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Manufacture of — (P) . 1088 

Clarke, II., and J. T. Carmichael. Distillation of carbon* 

accous substbnccs (P). 788 

Classen, A. Sulphuric anhydride; Manufacture of-by 

flic contact proicsH (P) . 788 

Wood or otlici celliilosic. materml; Coiitcrsioii of- 

into glucose and other earboliydrat.es (I 1 ). 70lr 
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temperatures . 1087 

and L'Air Liquhle Sue. A non. Separating the constituents 

of gaseous mixtures; Process for-(P). 137r 

See L’Air Llquide Hoe. Anon. 1086r 

Claude, J. Roasting furnace ; Mechanical-(P). 070 

ClaiiHinann, P. See Haulier, A... 060, 714 

Clay ten, 3. Sir Cunrtaulds, Ltd.107, 828r, 1158r 

Clay ton, R. 11. Power and heat costa in chemical works. 

Discussion. 207 

Chary, J. C., and M W. Kordas. Tanning leather ; Process 

of-(P) . 1021 

Cleaves, H. E. See Cain, .1. K. 006 

Clement, M. F. Plaster of Paris ; Kiln for bunuiig-(P) 350 

Clements, F. O. Copper ; Klfwts ot re.pc.atcd re-melting on 
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the electrolysis ot-(P). 312, 364r 

Aiuiuoiiia-Hoda . Prom* tor making- -(P),.,. 

Clcmmensoii, E. Aldehydes and ketones; Reduction of* 

the carbonyl group in-to the methylene group 217 

Clenncll, J. K. Mernirv : Volumetric determination of-1173 

Molybdenum in cyanide solutions. 315 

Clevenger, it. H., and M. L. Hall. Alkali cyanides ; Electro¬ 
lysis of aqueous solutions of simple.. 357 

('lower, H. W. M. See Tulin, V . 435, 885 

Clifford, J. See Fowler, ri. J. 815 

Clifford, W. Sewage sludge.; Treatment and disposal of 

-. Discussion . 8 

Zinc ashes; Estimation of moisture in— . Discussion 11-U 
dope, I, 8., and Empire Chemical Co. Woods ; Extraction 

of the. soluble constituents from-(P). 1002 

Clover, A. M. Hydrogen peroxide; Preservation of- 

by means of acetanilide,. 21 

Clyde Furnace Co., Ltd. See Itogcrson, T. B. 705r 

Coates, J. E., and A. Finney. Nitric oxide aiul cldorluc; 

Rate, of combination of gaseous — —. 1206 

Coats, M. A. Clay; Influence of soluble silts in - — on 

behaviour of slip and glaze. 1050 

Cobb, J. W. Ammonia and sulphur cniiijKiunds from gas; * 

Extraction of-(P). 05 \r 

Fuel; Discussion on..071, §73 

Nitrogen ; Recovery nf-as ammonia from coal_ 041 

and fl. Doiigill. Corrosion by dissolved oxygen. 408 

See II.tilings, H. 685 

Cobb, U. Jl. Meat; Piocess of preserving-«(P).,.. 037 

Cobenzi, A. Ethyl necto-acetate; Manufacture of-665 

CochlovluH, F. Oxides ami hydroxides; Manufacture of 

metallic-(P). 484, 485r, 550 

Cochran, C. B„ ami .1. H. Perkins. Cam: sugar syrup; In¬ 
fluence of small amounts of ethyl alcohol 011 fer¬ 
mentation in..272 

Cocliran, J. K., and National (las Process Co. lias ; Appar¬ 
atus for use In making-(P) . 030 

Cochrane, H., jun. Dyeing machine ; Piece-(P). 747 

Cock, W. and .1. A. Dyeing and otherwise treating textile 

fibres and fabrics; Apparatus for-(P). 197 

Cocking, T. T., and J. D. Kettle. Benzoin; Analytical 

characters of. .848 

Cockrum, B. W. See Mathers, F. 0... 1158 

Cockse.dgc. ii. E. See Freeth, F. A... 24* 

Coe, H. P. Drying pulp and the like; Apparatus for- 

IP).... • ... • 72 
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Cohen, L. Cyanldatlon; Experiments in. ..... 

See Frankfortar.G. B. 711 

Cohen, T. Ferric hydroxide; Preparation of colloidal-135 

Cohn, A. Lacquers and vnrnishcs: Manufacture of-(P) 83r 

Cohn, 8. H. Lacquers and varnishes; Process for preparing 

-<P> . 

Cohncil, B. See under Tcxtilmaschincnfabrlk. 

Colioc. W. P., and others. Sausages ; Viscose as a coating 

for.. 

Coker, A. W. See Parsons, G. and W. .. .*. 

Colani, A. Ferrous and chronious metaphosphatas . 

Molybdenum; Preparation of a metaphosphate ot 

tcrvalent — . 

Colhnrn, H. C. Separating liquid from solid matter; 

Apparatus for-(P).. 

Cole, 11. J. Iodine and bromine in haloid salts ; Determination 

of-by means of telluric n< id ..'. 

Sec Gooch, K. A. 

Cole, S. W. Jiiietose and dextrose ; Determination of — - 

by the copper iodide method. 

Coleman. T. and F. Drying and heating sand, grit, etc.; 

Method and means tor-(P) .. 

Coleman, T., A., T., and F. Drying and heating stone, grit., 
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Coleman, W. If. Ferroej auldes ; Production of -(P) 

Colin, If. Beet; Formation of sugar in the — 
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Rubber eom]>ounds; Manufacture of-(P) 
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fatty acids from petroleum.. 
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(Jolley, B. T. Copier smelting and briipietUng process (P) 701 
Collie ,1. N., and others. Neon and helium ; Production of 
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ColIJn K.rl. Coke ovens; Destroying fumes from — during 

A ’ discharging and charging (r) . 

Collins. 8. B. Germany and chemical industry. Discussion 1133 
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IJollls. Dust; Effects of - In producing lung diseases 896 

Colorado Iron Works Co. See Ixiwden, 11. B. 780 

See Roth well, J. K. 
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Culvoeoresses, G. M. Iron alloys ; Manufacture of-- (P) 

Combe, B. Milk or cream : Electrical treatment of- 

during churning (P). 

(jump. cVAgglontfrcs d'Anthracite Pur. Fuel; Agglomer¬ 
ated - — and its manufacture (P). 

Comp, tin Ciment-Vcrrc. Lining tanks and resen oirs; 

l’rocosH for-(P). 

Comp, do Flves-Lille, and others. Grading powdered 

material; Apparatus lor-(P) . 

ComD Franc, du Centre ct. du Midi pour rEelalrage au Gar,. 

P Uu; Manufacture of lighting-(P). 

(toiuD. Franc, dc Cliarbons iioui 1*Electricity. Agglomeration 
of powdered carbon, inotak etc., for preparing 

articles for electrical and other purposes (P). 850 

Comp. Franc, pour rjCxploltation dcs Procedca Thomsun- 
Houston. Electric furnace for the manufacture of 
stable boron nitride (P)........................ 928r 

Liquid suspended in another liquid; Separation of a 

_(p) . 908r 

Tungsten bodies for use in making incandescence lamps; 

Preparation of- (P) . 346r 

Comp. Franc, d'Injcetlon pour la (Conservation lies Bois et des 
Tissus. Paints ; Manufacture of preservative — 

for wood and fabrics (P). 876 

Wood ; Process for hardening and preserving-(P) 965 

Comp. G6n6rale de Construction dc Fours. Retorts for the 

distillation of coal; Continuous vertical-(P) 852, 953 

Comp. G6u6ralc dc I’honogrn plies, Cin6matograplien, et 

Apparells dc Precision. See Danser, H. 375r 

Coiup. d’Xncir^raUon Industrielle. Refuse destructors (P) 210 
Comp. Internationale do l’Oxygfric. Oxygen and nitrogen ; 

^ Separation of liquid air into-by distillation (P) 045 
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1 ’Electricity. Furnace; Electric resistance - 

and it* use for treating sine ores (P). 490r 

Compton, A. Jtosyme action; Constancy of the onthnum 

tempewwhreof-under varying'concentrations 
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Set Bertrand, G. .... 945 

Couistock, G. J\ Titanium nitride in$6 
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-in complex mixtures...... 983 
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480, 49lr, 604, 757r, 780f, 9Slr, 981,981, 981, 981, lOilr, 
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-. Preparation of anhydrous chlorides. 600 

Gangdom R. C. Coal gns ; Apparatus for the manufacture of 

-(P) . 471, 782, 954r 

Coninghnin, H. Explosion of nitroglycerin in a cordite 

store at Cliffe ; Report on an.. 708 

Conley Electric Furnace Go. See Hampton, W. H. 794 

Connerade, E. Cellulose; Action of cuprammoniuin 

hydroxide on. . 741 

Comieravillo Blower Co. See Wilkin, J. T.. 950 

Connor, M. W. See Hillard, J. M. 030 

Conor, J. Furnace, fur reheating, annealing, cementation, 

or tempering; ticmi-contlnuous - tired with 
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Conradty, C. Arc Iannis; Carbon electrodes for electric 

-(P) .913, 013r 

Consolidated Liquid Gas Co. «SVc Snelling, W. O. ....... 636 

CoiiMurtiimi f. Klektroeheiu. Industrie. Acetaldehyde from 

acetylene; Preparation of-(P)- 42, 440r, 943r 

Acetaldehyde; Preparation of-(P) . 278r, 668r 
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-(P) . 42, 422r 

A idol and erotoulc aldehyde ; Manufacture of-(P) 

219, 221 r 

Cyanogen or hydrocyanic acid; Production of gases 

containing-(P). 200 

Ethyl acetate from acetaldehyde ; Preparation of- 

(P). 060, 668r 

Per-aeids from aldehydes; Process for preparing- 

(P). 42, 503r 

Constable, J. See McCormack, J. M. 796 

Const*in, E. .1. and 1*. Sehlapfer. Motor oils ; Determination 

of the sell-ignition temperature of.. 410 

Content. P. J., and J. B. F. Perrot. Carbohydrates, pro¬ 
teins, bone, horn, etc.; Process for dissolving 
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non-inflammable-(P). 20, 958 
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Cook Railway Signal Co. Electric battery compounds (P) 265r 

Coolbaugh, M. F. See Alder, A. 695 
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Australian - —. 232 
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Quinones; Chemical action of-on proteins. 662 
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| smelting (P). 870 
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Copiwic, V. Melting-pot furnaces (P). 361r 
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Varnishes; Composition containing sulphite waste and 
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Cousin and Volmar. o-Cyanophenol; Nitro and amino 

derivatives of — -. 1004 
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Nux vomica ; Assay of — 


500 


1088 

202 


703 

025 


Cowie, W. B. 

Cowles, \ I!., and Electric Smelting and Aluminium Co. 

Alkali Kilieo-nlumlnato richer In alkali than felspar ; 

Manufacture of-(P) . 

Cowles, It. K. Gold and silver; Precipitation of-in 

cyanide solutions by carbon. 

Cowper-Coles, S. O. Copper; Process for obtaining adhesive 

coal ings of — — on iron and steel (P). 

Iron ; Deposition of- (P). 

Cox, A. J. See West, A. P . 832 

Cox, H. L. See Herty, C. H. 073 
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Damgaard, P. P., and M. P. Rasmussen. Horn or leather; 

Manufacture of substances similar to- from 

leather or leather scrap (P) ..... 492 , ftgjlr 

BM»UaovWi,JBj- nd L. endUwUl. ProtMiu; TaflaeOM A 

of *rtt4cUl or*»Blp rotourios notion <m tb* , 

•f* .■. ... 



















































































20 


JOURNAL OP THE SOCIETY OF CHEMICAL JNDITSTKY. 


14 


1(174 


588 


:i7i 

2i:» 


‘M2 


41 
01 Of 


PAGE 

D'Amico, Z. Aluminium; Production of a coating on- 

resistant to sea-water and concentrated acuta ami 

alkalis (P). 700, 927r 

Damiens, A. Ceric oxide; Products of the Incomplete 

reduction of.. f>02 

See Lcbeau, P. 548 

Dammer, E. Tannin and dyestuff extracts ; Preparation of 
an agent for decolorising and clarifying — from 

soya beans (]*). 840 

Damour, E. Lime-silica bricks ; Action of heat and furnace- 

gases on.. Oil 

Dampfkessel-u. Gasometerfabr. A.-G. vorin. A Wilke und 
Co., and Dcutsehc Tec r pri wink ten veroini gang Gob. 
Agitating liquidH with simultaneous heating (P).. 
Dnwkwortt, P. W. Sliver in collargol und liquids of animal 

origin ; Determination of - . 

Daniel, J., und F. J. Benoist. Cellulose; Preparation of 

pure-(P). 

Daniels, .1. T., and Hanson ami van Winkle Co. Electro* 

plating apparatus (P). 1014 

Daniels, L. C. See Nollau, K. H. list 

Danilevsky, A. Fish, crabs, lobsters, molluscs, etc., Preser¬ 
vation of-(P) . 

Meat; Process for preserving (P). 

Danner, W., and Forest Products Co. Wood ; instillation of 

<1*> . 

D'Ans, ,T., nnd W. Kiev. I’cr-aeids Iroin organic acids and 

hydrogen peroxide ; Formation of.. 

Dantsizcn, C. See (lencral Electric Co. .'. 

Danysz, J. Arsenical enmiHiumta combined with silver ami 
antimony salts foi the treatment of tryixinosomutic 

diseases. 012 

DlhydroxydlBniiiionrsenohenzeneand silver; Compounds 

of chlorine, bromine, and iodine with.. 275 

Daiixcr, 11., and Comp Gem'rale de Phonograplies, Chie- 
matographes, et Apparel Is <le Precision, Plastic 
material lor use in making kiricmutograph lllms (P) 375r 

Durubsett, I). 1C See Wurth, F. .1.433, 7G3 

Darling, 8. M. Leather preservatives ; Manufacture of- 

(P). 11(H 

Darrassc, L. P. .1. and E. It. See G loess, M. P. P. 020 

Harrow, W. E. Cyanide solutions , Method of aerating 

«■ (P). 87 

Ores; Treatment of cyamduhlc —- containing dclcfcii- 

ous slimes (P). 704 

Dusgupta, 1. (J. See Ullmunn, F. :t<>5 

Datta, H. L. Chlorination ami o\illation by means of aqua 

regin ; Simultaneous-. Preparation of chlor- 

anil from p-phenyleiiedittinlne and quinol. 1108 

nnd F. V. Fernandes. Chlorination by means of a quo 
regin. Chlorination of benzene, toluene, thiophene, 

and inesitylene . ] 108 

Daubinfi, F. A. Drying Mir; Process and apparatus for 

-(P) . 47«r 

David, D. See Hancock, 10. 100(1 

David, T. Separators; Centrifugal-for milk, cto. (P) 1204 

Davidsohn, J. Naphthenic acids and sodium naphthenate 07 

Rico oil nnd rice fat. 051 

Davidson, 8. C. Rubber latex ; Treatment of — • • (P) .... 758 

Davidson, T. R. Metal articles ; Cleaning-preparatory 

to applying a coating of enamel or the like (P) 355, 87 Ir 

Davidson, W. B. Fuel; Discussion on -—...... 072, 073 

Naphthalene in spent, oxide; Estimation of-. 

Discussion . 1121, 1122 

"" .Sewage sludge; Treatment and disposal of-. 

i Discussion. 

and A. J. Liveraedge. Washing gases and analogous 

purposes ; Apparatus for - (P). 

Davies, A. E. See Thompson, H. H. 

Davies, E. L. Rubber ; Hysteresis teRt* for.. 

Davies, H. See Bone, W. A. 

Davies, J., and A. Oallcnkamp and Co., Ltd. Furnaces ; 

Electric resistance- (P) . lOSffir 

Davies, S. H. Annual meeting proceedings. 723 

Davis, A. B., and Eli Lilly and Co. Chloromethyl-w-bromo- 

propyl carbinol and Its preparation (P). 1171 

Ketone and its preparation (P). 1171 

Quinoline compounds; Production of-(P). 844 

Davis, C. B. Brewing apparatus (P).5C3, 881 

Davis, D.’ J., and others. Fuel and other briquettes ami 

binders therefor; Manufacture of-(P). 

Davis, J. D. Milk ; Manufacture of desiccated-(P) .. 

Davis, J. T., and Davis Oil Refining Co. Coffee extract; Pro¬ 
cess of making-(P). 

Davis, N. B. Clay; The plasticity of.. 

Davis, W. A. Starch and its transformations; Notes on the 

chemistry of.. 

Sugars; Supposed assimilation of - by yeasts iu 

absence at fermentation. 1008 

and A. J. Dalah. Starch In plant material; Determination 

of. . 657 

Davis, W. C. Naphthalene In spent oxide; Estimation of 

.... 1120 


8 

1082 

554 

002 

700 


1100 

061r 


38r 

1048 


800 


PAGE 

Davis-Bournonvillo Co. See Bnrdctt, J. B. 028, lQlfl 

Davison, A. W. See Bennett, C. W. 500 

Dawkins, A. E. See Rennie, E. H. 704 

| Dawson, K. 8. See General Electric Co. 825 

j Dawson, O. 8., and others. Colour screens for colour photo¬ 
graphy ; Making-(P). 278r 

1 Day, D. T. ** Petroleum ; Production of-in 1013 ” .. 1230 

Day, F. E., and S. L. Amos. Malt worts and lwers ; Tern- 
! porature corrections to lx: applied to the specific 

gravities of.. 434 

Duza, M. Grape mare from wine manufacture ; Dry distilla¬ 
tion of-(P) . 102 

1 De, M. N. “ Mulberry silk-worms; Instructions for 

rearing-" . 670 

Do Aininiuda, M. Alcohol for motors ; Manufacture of- 

(P). 304 

: Dean, A. L. See Downs, 0. R. 580 

Dean, H. See Holliday and Sons, Ltd.41 Or, 784r, 860r 

Deane, H. See Allen, G. S. 843 

De Baudicour, 1*., and E. <!. de la Gabintarc. Fat for use in 

the iierfumo and soap industries, etc. (P) . 324 

indiarubber, guttaiiereJm, and other crude gum-resins; 

Treatment, of-to obtain pure rubber (?). 32fir 

Pebaiige, H. I wad or other metals or alloys; Pumping 
upimratiiH lor making products oi indefinite length 
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(?). M2 

De Lattre, J. Hydrocarbons of coal distillation gases ; Con¬ 
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Lead chloride and sodium chloride ; Equilibrium between 

-In aqueous solution . 251 
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(P). 1040 
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Dempster, R., and Sons, Ltd. See Toogood, H. .7. .. 740r, 822 
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timbor and other purposes (P). 080 
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Hydrolysis of.. 1084 

Ponigta, (L Cocaine ; Detection of.. 843 

Nitric acid in water; Preparation of the hydrostrychnine 

reagent for the rolorimetrie determination of- 1070 

See Blare* . 212 
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Dench, 0. H. " Intermodule compounds M . ....... 370 

Martensite structure and crystal twinning. 1157 

Metals; Solidification of- from the liquid state. 

Report to Bellbv Prise Committee of the -institute of 

Metals. 318 

See Why to, S. 858 

DcRgra*, A. Metals ami oxides ; Separation and recovery of - 

-from molten slags and other products (P) .... 000 

Desgrex, A., and H Moor. Urea; Determination of-.. 1114 

Des Ligneris, Marquise. Accumulators ; Lead —— (P) .. 40ft 
Desinurs, (1. Formaldehyde, its applications and analysis 502 

De Kpirlet, X. Furnnccs for roasting ores (P) ...... 80r 

Dessauer Vertlknl-Ofei^-tJes. Retort, furnaces for making 

coal gas, etc.; Healing- (P).. 782 

l>‘Estei»e, R. Anthracite; Preservation o - - under 

water. 1103 
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cables, etc.; Apparatus for- (P). 133 

De Stucklil, H. W. Liquids containing colloidal silicic acid ; 

Purification of ——(P). 045 

Zinc oxide or metallic zinc: Manufacture of pure-(P) 500 

Dettlfoss Power (to.. Ltd., and J. If. Lidholm. Calcium 
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Nitrogen compounds derived from carbides ; Manufacture 

of-(1*) ... 644 

Dettmann, A. II. See Coombs, F. A. 232» 
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Nitration of-(P). 335 

See Muller. It. 085 
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as thallium and radioactive metals from lead ores; 
Extraction ot — ami production of a white pigment 

(p).air, 87lr 

Deutsche Filter Compngnie Ges. Filtering material for puri¬ 
fying am) softening water ; Preparation of-(P) 038 

Deutsche Gusgltlhlicht A -(1. Chlorides of rare earths; 

Preparation of anhydrous-free from oxy¬ 
chlorides (P) . 312 

Mcsothorium and radium ; Production of salts of -—- 

from minerals containing thorium (P). # 78l) 

Hndiothorium or substances containing it; Process for 

obtaining-for preparing solutions containing 

thorium X (P). 212 

See Stern, E. (141 

Deutsche Cold und Silber-Schelde-Anstalt vorrn. Rfkwler. 
Hydrogen peroxide; Stabilising caustic alkaline 

solutions of-and use of the stable solutions for 

bleaching (P). 70, 75ftf 

Deutsche l'hotogrnvur A.-G. See Bleibtreu, K. 043 

Deutsche Soivaywerke A.-G. ityisichlorito bleaching 

liquors; C-ontinuou* production of-from 

chlorine and alkali solutions (P). 790 

Deutsche Teorpniduktenverci nigung Ges. See Darapfkgsacl- 

it. Oasometerfabr. A ,-G. 14 

Deutsche Waffon- ii. Miinitioiisfabriken. Fuso compositions 

containing phosphorus; Manufacture of-(P) 709 

DcutHch-LuxcnihiirgiHchc Bergwcrks- u. Mitten-A.-G. Coke 

dust briquettes ; Mnnufactme of - by means 

of cement and pitch, for use in gas manufacture (P) 1001 

Pitch; Manufacture of-(P). 587 r 

Steel; Conversion of all the phosphorus into liquid 
citrate-soluble plioHphatc slag in the open-hearth 
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Denis, M. Tool steels ; General properties of. . (10(1 

Denne, A. B. Union of South Africa; Annual Report of 

Chief Inspector of Explosives for the-1012.... 943 

Dennison, C. R. Amalgamator (P). 1058 

Denny, 0. W. Ozono generators; Electric-(P). 145 

Do Nolly, Hand L. Veyrct. Steels ; Transformations of- 101 1 

Denton, M. H. See Monkhousc, C. E. 87 

Denzel, W. See Wclnland, R. F. 1027 

De Posnansky, A. Glucose and ethyl alcohol from sawdust 

or other celluloslc materials ; Preparation of-(I*) 

497, 978 

Derby, W. B. See Rudnick, P. 704 

Dering, A. Silver-albumin compounds soluble in water; 

Preparation of-(P). 42 

Pern, G. H., and T. P. Holt. Ore-roaster (P). lift] 

See Christensen, N. C., jun. 970 

Bern, J. See Buddens, W... 3lr 

Dernby, X. G. See Euler, H. 3fi8 

Derrick, M. F. Gas-producer ; Suction-(P) . 954r 
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Fertilisers; Production of-(P). 270/ 

Eleetrieite et Ozone Sue. Anon. Oils and melted fats, especi¬ 
ally vegetable oils and animal fats; Treatment of 

-with nascent, ozone (P). 798 

Electro Metallurgical Go. fire Bucket, F. M.87,’ 87, 87 

Electric Smelling and Aluminium Go. fire Cowles, A. H. .. 1088 

Electrode Go. of Amerixu. See Heroult, P. L. T. 200 

Elektroehemisehe Werke G. m. b. II. Crystals ; Production 

of large - by crystallisation in motion from 

solutions or fused masses (P). 822 

Ethane from etlivlene and hydrogen ; Catalytic inanii- 

tneture of pure-UD. 278/ 

Ethylene or gases containing it; Piirilleation of-—> 
for use in the catalytic manufacture ol ethane, etc. 

(P). 278r, 278r 

Pyrophoric alloy (1*). 830/ 

Eiger, F. fire Hoflmann-L:i Roche , E., und Go. 883/ 

Kilcnbergcr, E. See Allierl, K. 83b 

Elliuger, A , and G. Elamuiid Tri-indy lmothane dyestuffs 688 

Ellingson, E O. Aluetie oeid ami some ot ils salts. 267 

Elliott. T. G. See I). P. Buttery Go., Ltd. 79b 

Elliott, V. See Marden,.!. W. 1171 

Ellis G. Catalysis; Maiiiifaeture ot-(1*). 408 

Catalysts ; Process for making-for hydrogenating 

bits, etc. (P). bb»6 

Catalytic material for liydiogcneliug oils, etc.. Process 

foi making (P). 32, 208, 208 

Cement.; Manufacture of water-repellent -- (P)_ 1009 

Cement-Wtttcrproollng compound; Set-adjusting— - 

(P) x . 791 

Edible oils, Process and apparatus ior bvdrogenating 

composite-(P). 003 

Eat; Edible hydrogenated-(P). 208/ 

Electrolytic generator for hydrogen and oxygen (P) .. 302/ 

Fat product, Hydrogenated-(P). 371 

Hydrogen; Process tor generating - (P). 550 

Hydrogenated oils; Analytical constants of-.... 200 

Oils and the like; Apparatus tor treating-™ with 

gases (P). 428 

Oils; Mnnufuet.iire of hydrogenated or hardened- 

(P). 702 

Oily substances; Process for hydrogenating-(P) 

20 Hr, 208/ 

Wool grease ; Treatment, of-(P). 924 

ami Chftdeloid Chemical Go. Insecticide (I*) . 159 

ami Ellis-Foster Co. Cement; Composition for routing 

-(P) . 1099 

Petroleum oils; Treatment of- with ultra-violet 

light (P). 344 

Solidified oil ami process of making same (P). 1025 

and others. Sulphur dioxide; Oxidation of-(P) .. 864 

Ellis, II. It. Copper ; Extraction of-from carbonate and 

oxide ores (P). 1214 

Ellison, A. R. Pontianao ; Treatment of-(P). 932 

Ellms, J. W., and 8. J Hauser. Chlorine in water ; Effect of 
ferric salts and nitrites on the o-tolkline and starch- 

iodide tests for free.. 804 

Elmore, A. 8. Mineral substances; Separation of-by 

the selective action of oil (Report, of Patent Case) 927 

. Klftd, E. Sr* Koenig, A. 311, 311 

! ElsAssische Masehinenbau-Ges. Printing machines for 

textiles, paper, or other fabrics (I*). 917 

Elsdon, G. T). Palm-kernel oil; Composition of.. 265 

Eisner, J. Cement and the like from residues from the 
burning and extraction of gas from house and street 

refuse, sewage sludge, etc.; Manufacture of-(P) 75Ir 

Elson, H. E. Precipitates; Machine for washing-(P) 809 

Elsworth, W. J. and 0., and W. H. Allen. Drying apparatus 

(P). 408 

Emens, H. See Wlnsor and Newton, Ltd. 917 

Emery, W. O. Acetanilide and phenaeetin ; Determination 

of-in admixture ... 887 

and 8. Palkln. Antlpyjtae; Determination of —- . 983 


























































































NAME INDEX. 



„ , „ . „ PAOR 

Emlry, W. 12. Li mo mortftra ; Effect of consistency and 

amount of und ou the properties of.. 1051 

mow mortars ; Method of indicating the fate of set of 

See Burchard,' E.' F. ’ ’'’. ‘ *, *. *. * ’' ’1 ’ ‘*'' *. ’ ] 230 

Emnierliug, O. “ Wnssernntersuchung; Praktilum ih-r 

chemischou, hiologischeu, n. bakteriologisciicn-572 

Empire Chemical Co. See Clope, I. H. 1062 

Emslander, F. Beer ; Concentration of hydrogen ions in 

-and in brewing processes. 212 

Enamel Co. of America. See Stark, A. L. 644 

Enderlin, Gebr., Druckfabr. u. Mcchunlsche Weherci. Dis¬ 
charges on indigo and other reducible dyestuffs; 

Production of coloured-by moans of vat 

dyestuffs (P). 418 

Endors, K. Potatoes ; Treatment of-(P). 503 

Engel, H. W. Marble, alabaster, eta*.; Increasing the trans- 

parency of thin plates of-(I*). 137 

Engelhard, C. Yeast; Cultivation of pure-on a practical 

scale. 761 

Engelhardt, W. Kilns ; Method of heating rotary tubular 

-(P) . 037 

Engelmunn, M. See Bayer, F., und Co. H3lr 

Engi, G. Indigo ; Some, new derivatives of —— and other 

indigoid dyestuffs . 854 

Engler, C.. and others. Radioactivity «»f springs ; Measure¬ 
ment of the — -. 466 


Knsgraber, F. See Weinlaml, It. F . 74 

Ensign, O. li. Gas generator (P). 16 

Ephraim, .1. Caoutchouc; Process for improving the pro¬ 
perties of synthetic-(P). 758 

Gaseous mixtures ; Separation of easily condensed or 

alworbed constituents from hot, compressed — (I*) 1154 
Epler, C. Cottonseed oil residues ; Treatment and retining 

of-(P) . 603 

Kppens, A. 8aecliurometer (P). 370r 

Erban, F. Aniline Black : Thermal relationships in the 

formation of-on the fibre. 546 

Textile industry ; Application of low temperatures in the 

.. 1045 


Erdmann, E. See Bedford, F.24r, 420r 

Erikson.fi. Pasteuriser for malt leverages, wines, aerated 

waters, and other liquids (P). 107 

Erith. 0. Water ; Process for heating und purifying or soften¬ 
ing -(P). . . 764r 

Erlcnbaoh, A. See Act.-Gcs. I. Auilitifubr. 640r, 856r, 860r 

Ernst,, A. Gas cleaner (P). 10 

Each, W. Lubricants capable of indicating " hot-running ” ; 


Rubber ; Process for incorporating albumin with — 

< t*). 758 

Eskew, M. H. See Miller, E. R. 1113 

Esnaiilt-Pelterie, 11. Antifiietion alloy of aluminium (P) 88 

Espil, L. See Habatier, P. 351, 1002 

■Kssellmrn, L. Fireproof and heat-resisting material; Pre¬ 
paration of a-(P). 065 

Esselin, L. See Gautier, G. 88 

Kstabrook, A. W., and others. Flour; Dry-shortening- 

(P). 038, 1218, 1218 

Flour ; Dry shortening composition lor --(P). 803 

Ester and Co., Ltd. Metals ; Process for fusing-(P) .. 2C4r 

See rttrohmenger, A. P. 264 

Ettling, B., and W. Chapindl. Artificial stone, concrete, and 

the like, and materials therefor (P). 259 

Euler, H Fermentation by living yeast; R6Ie of glycogen in 

... 328 

and H. Cramrfr. Invertase ; Formation of.. 07 

Invertasc ; Influence of temperature and aeration on the 

formation of. . 272 

and K. G. Dernby. Enzymes ; Chemical composition and 

formation of.. 368 

and B. Palm. Yeast cells ; Plasinolysls of.. 328 

Knaton, E. Lead carbonate ; Nature of basic.. 603 

Pigment, (P). 1020 

White lead ; Constitution of.. 363 

White lead ; Process for producing-(P) 33, 402r, 073 

Evans, E. V. See .South Metropolitan Gas Co. 053 

Evans, J. Coal dust; Conversion of-into a commercial 


Evans, O. B., and United Gas Improvement Co. Fuel; 

Process of burning solid-(P). 303 

Evans, 8. Germany and chemical Industry. Discussion.. 1132 
Evers, G. V. Fireclay gas retorts ami the like; Manufacture 

of-(P) . 1088 

Everest, A. E. Anthocyanihs and anthocyanidins; 

Production of.. 1199 

See WIUstAtter, R. 18 

Evler, K. Leather; Manufacture of formaldehyde- —— 


Ewart, A. J. Oxidation by catalyst* of inorganic and organic 

origin; Catalytic study of —— . 1280 


wo* 

Ewcn, D. Iron: The structural change* of—— during 

annealing. 858 

Ewing, C. R., and Standard Oil Co. Petroleum ; Apparatus 

for distilling-(P)... 190 

Kwlns. A. J. Acetylcholine, a new active principle of ergot 664 
Choline , Some new physiologically active derivative* of 

..... 1027 

Formic add and benzene ; Mutual solubility of —. 

The system, ltonzene-formie acid-water. 333 

Exploslons-Turbini’-Studlenges. in. b. H. Fuels for intcmal- 
eombnstion engines und means for preparing them 

for me (1‘) . 824 

Eyermann, P. Furnace; Electric-(P)... 145 

Eyermann, W. 11. Gaseous mixtures; Determination of 

inflammable substances in-(?). 809 

Evssell, M. See Bjdtel, E. 484 


F 


Fabre. See Foiizes-Dincon. H. 670 

Fahriques do. Produita de Chimin Organique de laire. 
Aldehydes and ketones from monolialogen 
derivatives; Manufacture of- -(P). 875r, 667 


Cyclic chioro-eompounds ; Preparation of-(P) 503, 668f 

Fabr. do Prod. Chiminucs d-dev. Sandoz. See under Chem. 

Ftthr. vorm. Haniloz 

Fabr. de Produits Chimiques de Tbann et do Mulhnuse, and 

others. Hydrocyanic acid; Manufacture of- 

(P). 255 

Fabry, R. Coal gas ; Process for purifying-(P). 1148 

Stills for dissociating chemical solutions by heat; Con¬ 
tinuous-(?). 30St 

Facondsen-Wulzwerk L. Maimstaedt. und Co. Slag ; Pro¬ 
cess of granulating molten-(P) . 1015 

Factory Mutual laboratories. Fires in lacquer and gasoline ; 

Extinguishing- by sawdust .is 33 

Fuehr, P. See Elektrochemlsche Werko. 836r 

Fairburn, W. A., anil Diamond Match Co. Match-splint 

materiul; Treatment, of-(P). 44 

Fajans, K., and P. Beer. Radio-elements; Behaviour of 

-in precipitation reactions. 22 

Fallndn, O. See Strollmer, F. 1210 

Fanto, II. Rye flour in wheat flour; Detection of small 

amounts of.. 1109 

Furugo, A., und II. Honda. Hydrogen peroxide solution*; 

Process for preventing the decomposition of-(P) 

831, 881r 

Farbenfabr. vorm. F. Bayer und (to. See under Bayer. 

Farbwcrk Mlihlhdm vorm. A. Lconhardt, und Go. Rraerving 
the silk in half-silk goods In dyeing with sulphide 

blacks ; Process for-(P) . 060 

Furbwerkc vorm. L. Durand, Huguenln und Co. See under 
Durand. 

Farbwcrke vorm. Meister, Lucius, und Drilling. See, under 
Meister. 


Farjas, H. Radioactive substances or vessels for obtaining 
large quantities of radioactive liquids ; J*rocess for 

producing-(P)... 550 r 

Spirits, marcH, brandies, etc.; Artificially ageing- 

by radioactivity (P). 978 

Water ; StorHJsafion of-by means of vessel* lined 

with radioactive matter (P). 872 

Wines; Process for ageing- artificially by radio¬ 
activity (P) . 678 

Farnau, E. F. See Blucher, J. C. 1085 

Farrar, .1., and A. R. Whitehead. Dyeing machines (P) 

20, 917f 

Furup. P. Pigment* from titaniferous iron ores ; Production 

of yellow-- (P) .. 864f 

Titanium-oxygen compounds ; Prejiaratlon of-(P) 020 

Fauch^re, A. Vanilla in Madagascar; Cultivation of- 611 

Fan con. A. See Massol, G..... 4J15 

Faugeron. E. G., and Roe. Anon, des Faiencerlos de Creil et 
Montereau. Porcelain or similar substAnees; 

Apparatus for baking- in continuous furnace* 

(?). 838f 

Favro, C. Grey prints; Justin-Mueller's process for pro¬ 
ducing fast. .. 684) 

Favre-Ambrumyan, 8. See Grandmougin, K. 827 

Fawsitt, C. E. Arsenious add; Volatilisation of — from 
aqueous solution* containing hydrochloric add. 

Discussion.,. . .. 906 

and C. W. R. Powell. Iron; Action of concentrated sul¬ 
phuric acid on.. w 

P»y, A. H. EisImIvm : Production of -in the United 

State* during » ,a ... 




















































































































































































NAME INDEX,. 


. iilui 1’. 1. Scald. Jivnjinr.ilur.s ; 


101 

801 
82Nr 
RKI2 
737 r 
1011* 


PlMhOT, B. Colour photography (p). g 84f 

’j ProccB8 for “‘“kin* coloured-(I»).... 808 r 

Fisher, G. r. See Staley, H. F. .‘’] ' ‘ ' ‘' * * ‘'' *J 

Fiske, Q. W. See Geiger, C. K.' ’ 21 4r 

Flake, J. M. Qucbrneho; Treatment of-(P). 95 

Fitton, 3. Drying textile fibres; Machine fur — (P) .' 262 

Fitzgerald, It. See Beltsciwtcin, F. 959 

Fitzsimmons, J. C. Wood preservative (P).Ju 63 

FlttOhslaeiidcr, .1. See Bayer, F„ und Co. 71 r, 71r, 615r, lU84r 

see uralerr, Jv. P. 1200 

Flamuml, C. See Ellingcr, A.. 088 

Flnnmnil. Water; Auto-purification of-!!.’!!!.’!.*!.** 1110 

Flannery, J. M. See Karr, ('. V. ii«.> 

See Krajrf, E. F. 7 «m 

Flaschc, H. Absorption vessel aith tangential gas-inlet t ubes 

a (P)... £11 

Fleetwood, .1 . H. Filter for saccharine juices ; cimtimioUHly* 

ojicrating— (P).1023 

Fleischer, K. Srr Freund, M. jg 

Fleming, E. L. Borax and boric m id ; Manufacture of • - 

. 422r 

Fleming, .1. C. Dryer (P). 7^9 

Fleming, S. if., and National Carbon Co. Article with 

refractory protective, coaling (P). 791 

Fleming, T. J. Cement kilns and the like <p). jpqp 

Flemming, P. Disinfeclunf s; Maniifuclure of — (J*) . . o« 3 r 

See .Sehhike und Mayr, A.-G.884, 884 r 

Floshcim, S. W. Concrete structures ; J*roe< w, for hardening 

— (I*) . 422 

und Master Builders’ Co. Concrete structures ; Process lor 

hardening-(P) . J C».>:ir 

Fletcher. A. ].. Alloys and oilier substances ; Separation, 

detection, and estimation of elements in - - (p) io.”» 
Electric miero-turnace ; Junctions Don of alloys and 

minerals in the.... 

Fletelior, (?.. and Co , Ltd 
Multiple-(P) 

Fletcher, II. See Vergf*, A JO. 

Fletcher, ,1.11. See Nedona. C. L.. 

I'leurent, E. C. A. See Kavautte, A.. 

J’leury, P. See Breteuii, 1*. 

Flexor, A. 8 . Nitrous compounds lium mixt ures of petroleum 

and tar ; Preparation of-(p). 17 f 347 ^ 7 J 2 r 

Florentin, D. See Kling, A . ’ 324 

J'’Juwers, A. E. Viscosily measiuuncuts, and a new viscosi¬ 
meter . 1220 

Flueh, II. Sec Fromm, K.*7j0, 711 

Fodor, U. See Kojictsclmi, E.’ 374 

Foerster, O. H. See Seaman, C. II. . . . . . . . . . 260 

Fohr, C. t and E. Kleinsehmidt. Itri<|uct(es ; Pjoctss for 

making——(P). jui r 93 ^ 

Fokin. Bituminous rocks of Estlaml; Coni|Mwtion’oi ihe' 

*—■—and their do< ompositiou products. 1082 

Fol, J. CL Sec Sbhngcn, N. I.. 4:59 

Folland, H., and others. Metallic sheets; Piocean and 

means for galvanising or coating- (P). 206 

j'onzes-Diaeon, Jrt. Wines; Presence of oxalic arid in white 

and Fabre. Water ; Boron in mineral.......! (57(1 

Foote, Tf. W.. and B. Saxton. Ammonium chloride ; Mixed 

crystals of-with manganese ihloride. OIK 

Foote, P. 1). See Burgess. (J. K. 925 

Forbes, E. B., and C. M. Fritz. Ensilage pioeess; Elfeds 

of the --on tlie solubility ol ** floats ”. 379 

Forbes, J. S. Sterilising liquids; Apparatus for-(P) .. 30 

Force, D. J. Portland und similar cement; Method of pre¬ 
paring—- for testing (P) . 31 # 

Ford, H. Malleable iron castings . jj £9 

Ford, L. D. Coul ; Pioeess for washing- —. 241 

Lighting gas from Westphalian coke, ovens. . J02 

Ford, 8 . K. Sec General Electric Co. ] 92 u 

Forest Products Co. See Danner, W.. 012 

Forland, T. R. Sulphide ores; Treatment and sejiaration 

Vnrmon ? “J* 1 *}* 7T7 1FL*. 40(lr 

Forman, L. See La Wall, C. H. yg 

ForriOrcs, R. R. L. K. See Soe. Roubaisicnno d’Ednirage 
par le Gaz et F Electricity 

1‘orshaw, J. Lignum vit® sawdust; Ltillsation of-(p) U07 

Borstal I. A. E. Gas manufacture; Recent, improvements 

iu — -—■ .. ‘108 

Oil-gas ; Manufacture of - —.1!! 541 

Forster, J. Tanning liquors; Ajiparatus for prejraring 

Forster, M. 0., and I). Cardweli. (ieranyl chioride 1 
Fort, M. Wool; Action of solutions of Glauber’s salt. 


L- Lloyd. Wool Y Absorption of adds by ‘ *. 

wool; Development of the amino group in- , 

Wo ol and ted {go; Chemical compound obtained from 


680 

133 

806 

»68 


23 

630 

1070 

804 

06(1 

873 

U50r 

632 

026 


Forteseue, <J, 8*9 Mays, T. W.,... '. 

Forward, C. B. Asphaitum for crude mineral oil or residuum: 

Manufacture of-(P) .. 844 

Distilling crude oil and other substances; Apparatus for . 

continuously-<P).;. 34.1 

Mineral oils; Apjiaratus for fractionating-(P) 824 

Foss, E., and others. Electric accumulators ; Alkallno - 

„ , < p >.. 

I'OH.se. R. Cron ; Gravimetric deterininatlon of-1113, 4114 

Aanthydrol ; Chemical activity of-and Its appli¬ 
cation to the determination of urea. - ‘ J * 

Fo-ssier. M. See (Jros, K. 

Foster, O. M., and American Smoke Washing Co. Gaa or 

smoke washer (P) ... 

Fouasi-ier, M. See Trlllat, A. 

Foiiberl, C. L. See Garner, W. W. 

I’ouche, F. Drying apparatus; Mechanical - with 

sujieiiiosed ehambeis (I*) . 

Fourneau, E., and H. .1. Page. Yohimbine and uuebrachino ; 
Identity of. .. 

Fourneanx, E. A. See Calico Jointers’ Assoc., Ltd. 

Fowler, C. 11., and E. A. Medle>. Spraying apjuiratus for 

treating gases or vapouis with liquids (P). 

Fowhr, E.^.l. Roasting furnaces; Rabble shafts for- 

and Puerile Foundry Co. Roasting furnace (P) 39 

Fowler, G. ,\. Cellulose; Action of strong nitric acid on 

cotton-. Discussion. 121 

Dyeing in Scotland; History of— . Diseussioii'!! 4 fl 4 
Power and heat costs in chemical works. Disousaion.. 21)7 

Sewage disposal. 372 

Sewage; Oxidation of-without the aid of filters* 

Discussion. 537 j ]]39 

and J. Clifford. Sewage; Notes on the composition of 

sundry residual juoduets from.. 813 

Fox. A. S.. and others. Liquids such as milk ; Device and 

process Tor Denting-(P). jj(jg 

Fox, C. ,J. Srr Fenron, ,1. J. jQgfi 

Fox, E. Sec Cohoe, W. P... 947 

Fox. J* .T. Lacquer for glass : A chemically resistant-1216 

Phosphoric aeul and jdiosphatcH ; Alcohol injthc maim* 

fact lire of . .* 10 . 10 

l ox, W. F., and others. Colour photography and kiuemato- 

grupliy (]»). 1227 

Photographic colour processes (J*) . 1227 

Frunkel, S. Diastase; Process for making pure —~~(P) 2l4r 

J-’raiikcl. See Witt, O. N. 799 

Frame, W. .1. Srr Galloway, Ji. 1. 910 , gq 7 r 

France. A. See Comp, de Fivts-Lille.. 400 

Sec Jiabets, J*. 303/344, 471 

FraiiecHeoni. L., nnd JO. Sernagiotto. Ildichrymm taxulite 

(M<»ris ); Oil of——. 1222 

/i-J'hellundrcnc : AcDon of alcolmlie liydrochloric aeid 
on • —. Mechanism of Ihe transformation of 

torpcncH by means of acids. Iggg 

Franvhi, C. " Naponi da toeletta ” . I 977 

Francis, K. J-:. Chaulmoogru oil; Source of genuine-1007 

Franck, II. See llolde, )». 24J| 

J’lanek, L Coke ; JWuction of slrmig nwctellurgieal-- 

as free as jiossihle Irom sulphur (P). 782, 863f 

Francis. JI. See Tissier, J,. 797 

Franftk, f. 7 ;-J)i.unines; Affinity of-for fibres. 648 

Frank, F., nnd K. MarcKwaid. Cable insulations; Action- 

o) cop|MT and other metals on... *063 

Sulphur chloride ; Examination of..j, 749 

J'rank, JI., and K. Kalleiibath. Gas-juirlfying material • 

Revivification of spent-(P). 394 

Frank, O.. und O. Finckc. Nitrogen eonniounds; Manu¬ 
facture of-(P). 760/> 

Franke, E. See Chem. Fabr. Griinau, Lundshoir und Meyer 430 
Frankc, T. Motor spirit similar to polrol; Manufacture of 

-<•■) . 782 

Franke, r r. O. FueJ j Production of-(P) .. 984 

Beating material containing liquid; Process and 

ajiparatus for-(P) . 245, 245, 246r, 

Frankel und ltungc, M. Waterproohnl materials; Manufac¬ 
ture of-(P) . 974 

Frunkforter, G. IL, and L. Cohen. Acetono, water, inorganic 

salts ; Equilibria in tile systems... 711 

See Hovland, JI. B.. 794 

Franklin, M. W. Air; Ozonisatiun of..... 1219 

Franks, A., and G. Sanders. Gas producers (P) .... 08, 58«r 

Franz, K. See J^oebel, W... .. 7 g 7 r 

Franzcn, II. See Curtius, T... 1024 

Frary, F. C. “ Glass blowhig ; laboratory manual of —” 378 . 
and M. G. Mostin. Wood; Determination of zinc h!^ • ' 

treated..... 1088 

Frasch; JI. Obituary .... $40 

Froaer, W. 3.. and Co. See Benmann, ti. ....., 888 

Freak,G. A. See Bcaiu, W, / 
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Freeh, T, W., jun. See General Kleetrlc Co. 3fllr 

Frect, W. O., and St ey ills Ozone Co. Ozone generator <P) 265 
Frocth, F. A., and H. K. Cock Hedge. Ammonium nitrate; 

Manufacture of-by the ammonia-soda process 

(P) . 24r 

Frclwe. Sec Sisley, P. 362 

Frefberger, M. Aged colours; Diuzotisation and develop¬ 
ment of-on the fibre. 859 

■Briquettes from iron ore and due duat; Manufacture of 


fabric* ; Process for producing patterns *tn-(P) .. 20/ 

Indigo discharges with the uni of bromine compounds 909 

See Mutheuiiis, W. 611 

Frcidl, G. See Gr61i, .1. 882 

Frcuay, J. L. Bleaching straw, fibres, etc. (P). 786 

French, E. 11., and J. JI. Withrow. Acetic acid; Manu¬ 
facture of— - (P).• • • 961 

Wood turjwiitiiie industry; The present status of the 


French#, G. Tomatoes; Mamilaeturc of an extract similar 

to meat extract, from — (P). 

Fiese, W. Wires; Process and apparatus for treating drawn 

or rolled-(P) . 

Frcscnius, F. 0. Lubricants or Uie like , Manufacture of- 

(P). 

Fresemus, L. Sec Lemmermann, 0. 

Presenilis, L. It. See MUIIer, A. 

Freund, M., and K. Fleischer, l’yrcnc; Synthesis of- 

See Stcilikopf, W. 

Frew, .1. See Bilbrougli, S. B. 

Frey, J. W. Ores; Furnace for treating-(P). 

Frey, W. See D’Ans, J. 

Freygang, A. Separating line-grained admixtures from 

slimes ; Apiwiratus for-(P) . 

Frey ninth, W. A. Lae; Method of and means for treating 

-(P) . 

Frcyn, H.J. Coke ovens; Working - - in eon junction with 

blast-furnaces. 

Prcyss, G. See Fabr. dc Prodmts Ghimiqiic# do Thann ct 

d(5 Mulhousc . 

Fribowrg, C. (lane sugar factory; Studies in the-. 

Analyses of eiuics, juices, syrups, and incrustations 

Frick, F. F. See Laist, F. 

Frick, O. Steel; Electric refining of - in a Hpecial type 

of Induction furnace . 

Friekey, R. F., awl Noble Electric Steel Co. Furnace; 
Kleetrlc reduction — — (P) . 
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Goldstein, P. Reducing agents from cuslly oxidisablc sub¬ 
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etc.; Production of stable-(P). 201, 83U 

Golodctz, A., and B. Bcnedix. Rectifying apparatus (P) 303i 

Separating mixtures of liquids ; Process for-(P> 14 

Gomez, L. See Carrancio, J. G. 122f 

Gompcl, M., and V. Henri. Alkaloids of the morphine 
group and phenanthrene; Absorption of ultra¬ 
violet rays by.. 10( 

See Stassano, H. ... 7 ll 

Gouda, H. See Farago, A. 831, 83 b 

Gonnclli, F. See Marino, L.. 61 ( 

Gooch, F. A., and H. I. Cole. Bromine associated with 
chlorine in haloid salts; Use of telluric acid In the 
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In analysis . 44 

Goodrich, R. K. Copper ores; Hydro-electric treatment 
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Goppeteroedor, F. Milk; Capillary analysis of —-.... 882 
Gordin, M. X., and J. Kaplan. Morphine and strychnine; 

Precipitation of.. 1221 

Gordon, M. A. Acetates ; Action of persulphate* on- 198 

Gordon, E. E. Sugar cane juioes; Purification and clari¬ 
fication of raw-(P).. 607 

Gori, G. Carbon tetrachloride ; Use of-for extracting 

and determining the active principles in drugs and 

medicinal plants. 566 

Goris, A., and C. Vischtilac. Calcium cyanamlde powder ; 

Process for agglomerating-(P). 655 

Gortncr, R. A. Filtering by suction; Device for freeing 

precipitates from mother liquor when.. 987 

Oosney, H. W. See Armstrong, H. E. 929 
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Gothe, F. Enzymes of honey. 1217 

Water ; Colorimetric determination of iron In-.. 061 

Gottlieb, R. See Meyer, H. H. 572 
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Goubau, R. Arsenic ; Melting point of.. 135 
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Application to the determination of some alkaloids 805 

Goujon. See Marchadier . 970 

Gould Storage Battery Co. See Ilabenalt, G. H. 928 

Oouldlng, E., and 0. D. Roberta. Jiaroema veniuta ; Volatile 

oil from the leaves of.. 1222 

Goulliard, P. 5 m Guardabassi, G. 473 

Gourlay, J. See Camithors, J. H., and Co., Ltd. 632 

Gowing-Soopes, L. (Jhloro-hydrocarbons ; Determination of 

the. . 987 

ClUoro-hydrorarbons ; Properties of some-and their 

use in chemical analysis. 160 

Graafen, F. See Friose, 0. 609r 

Graber, H. T. Digestive ferments; Assay of.. 612 

Malt extract; Laboratory studies on.. 012 

Gralwwsky, A. Ores; Electric smelting of-and 

apparatus therefor (P). 809 

Gracin', C. Purpurogallin ; Preparation of.. 240 

Graefe, E. Kubicrschky fractionating column ; Use of- 

In the distillation of mineral oils. 1146 

See KOhler, H. 185 

Graeger, E., and A. Kemmler. Silk; Manufacture of- 

(P).... 740, 828r 

Gralert, K. P., and others. Sulphide dyestuffs (P). 1200 

See Bayer, F., und Co. 71r, 71r, 546r 

Grtntzdbrffcr, A., and A. List. Molasses ; Desacchariflcation 

of-and boiling of syrups (P) . 30, 607r, 841r 

Grfltz, B. Coal; Briquetting-with waste sulphite- 

cellulose lyes (P). 471 

Graf, H., and G. Sommer. Rosin solutions; Process for 

preparing-- (P) . 757 r 

Graf, J. Turkey-red dyeing ; Process for-(P). 786 

Graf, R. Thread and t>andages ; Preparation of aseptically- 

sterile-(P) . 43 

Graf, R. R., and F. E. Welsh, Jun. Alloy (P). 794 

Grafe, V., and V. Vonk. Inulln; Behaviour of some 

Saccharomvcetee (yeasts) to.. 880 

Graham, J. I., and T. F. WinraiU. Carbon monoxide; 

Determination of. ... 944 

See Winmill, T. F. 1000 

Graham, J. O. See Herty, C. H. 1073 

Grandjean. A. Gold ; Extraction of-from auriferous 

misplckel and other arsenical ores (P). 88 

Grandmougin, E., and S. Favre-Ambrumyan. Auramlne; 

Constitution of. . 827 

and P. Seydcr. Indigo; Halogens ted-and derivatives 854 

See Kenrmann, F. 687 

Grandeire, P. J., fils. Bleaching, dyeing, oxidising, washing, 
and drying textiles as they are discharged from 

„ spinning machines; Method and apparatus for- 

(P). 78r 

Granger, A. Gold in ceramios; Use of.. 693 

Porcelain; Soft artificial, frit or French.. 25 

Giant, R. W. See Knowles Oxygen Co., Ltd. 24, 854r 

Grasselll Chemical Co. See Lthme, I. P. 919 

Onset,'!. See Bellucci, 1. 159, 217 

Grau, C. Drying apparatus (P) . 951r 

Grauert, H. Colloidal solutions of rare metals ; Preparation 

of-(P). 1075 

Oranl, O. See Badische AniUn und Soda Fabrik .. 845r, 845r 
Graves, J. C., and A. E. Schaefer. Magnesium chloride; 

Process for producing-(P). 484 

Graves, 8. S., and P. A. Kober. Tricresol as a substitute 

for toluene in enzyme work .. 496 

Gray, C. £., and A. Jensen. Desiccating liquids; Apparatus 

ter T—OP) v* • 18 

DflUtoeatin*; Process of —— (PJ 999 


Gray. P. W. Calorimeter; Ah adiabatic-« 

Physical chemistry; A manual of practical 
Gray, G. L. Copper-nlokel-mauganesc alloys; Electrical 

resistance and temperature coefficient oi —w fw 

Gray, G. W. Petroleum hydrooarbons; Conversion Of 

higher boiling into lower boiling-(P) 14M# 

Gray, H. H. Surface combustion; Flameteas lncandee- 

cent. . 888 

Gray, J. H. Furnace; Electric-for melting and 

refining metals (P)... 109# 

Greaves, R. H. 5 m Read, A. A. 81# 

Grebel, A. Furnace for the heat treatment of metals (P) 970 
Grading, W. Evaporating device rotating In a vessel partly 

filled with heated liquid (P). 18 

Greeff Engineering and Manufacturing Co. Curing and 
drying articles coated with varnish and other 

moist BUbstanccs ; Method and means for-(P) 430 

Green, A. G. Chemical products; Supply of-. Dis¬ 
cussion . no# 

Green, M. B. Oil-presses (P)... 798 

Groonawalt, .T. E. Metallurgical furnaces (P). 92# 

Ores; Apparatus for roasting and sintering-(P) 861r 

Oreenhorno, T. R. Scale from boilers ; Process for removing 

— (P) . 1# 

Groonish, H. G. Drugs and chemicals; Discussion on the 

effect of the war on the supply of... 1225 

Greenstreet, C. J. Barytes; Process for separating- 

from minerals (P). 8lr, 812, 76Qr 

Furnaces and fuel feeding devices therefor (P) .. 685, lQOOr 

Hydrocarbon oils; Treatment of heavy-(P) .... 1002 

Olefines and their oxidation products*; Manufacture of 

-from mineral oils (P).. 1002 

Greenway, IT. H., and A. H. P. Lowry. Ores; Concentration 

of-(P).89r, 8Sflr 

and Minerals Separation, Ltd. Ores; Concentration of 

-(P) . 7i#r 

See Minerals Separation, Ltd. 869 

Greenwood, 0. See Worsley, J.... 960 

Greenwood, C. V., and A. 8. White. Mucilage or gum; 

Manufacture of-(P).. 879r 

Greenwood, H. C. Steel dies; A case of decarburisatlon 

during tho hardening of.. #92 

Grlgolre, A. Sulphuric acid free from nitric acid and oxides* 

of nitrogen; Preparation of.... 19# 

Gregory’, A. W. Iron; Production of oast-• (P) .... 697 

Gregory, H. S. Pasteurising, sterilising, and cooling liquids 

such as stout, beer, etc. (P)...110# 

Oreifelt, R. Pottery or china-ware; Production of trans¬ 
lucent ornaments or designs in-(?). 921 

Grempo, P. M. Brass, lead, and copper; Industrial diseases 

among workors in.. 1094 

tirenot, L. Barium aluminate m a mordant for ootton; 

Use of.. 641 

Grenouillet, A. See Beaudry, L. 89# 

Grathe, T. 5 m Llfschtlts, J . 929 

Grey, E. C. Acetaldehydo; Production of-during 

anaerobic fermontation of dextrose by Bacilhts 

eoli eommunu (Kscherich). 60# 

Carbon in aliphatic substances; Volumetric determin¬ 
ation of-in the wet way. 108# 

Grey, H. See Allen, E., and Co., Ltd.•. li# 

Grey, W. C. See Campion, A. #67 

Griftre, J. C. Evaporating liquids, especially saccharine 

Juioes; Process and apparatus for-(P). 1## 

Griffin, M. L. Wood for pulp; Chemical evaluation of — /S4 

Griffiths, W. See Folland, H.... 205 

Grigaut, A. Cholesterol; Colorimetric determination 

of. . 27# 

Grimaldi, C., and L. Prussia. Turpentine oil; Detection 

and determination of petroleum products in- 004 

J Grlmme, C. Cacao butter; New adulterant of-.... 972 

Cotton-soed hulls in cotton-seed meal; Determination 

of.. 214 

Orimshaw, S. G. See Vint, W. T . U4# 

Griswold, L. F., and C. B. Smith. Drying apparatus; 

Rotary-(P) .. 94 

Griswold, T., and others. Chloroform; Manufacture of 

_(P) ..... #44 

Groebe, F. See Moldenhauer, W.. 74# 

GrOger, A. See Donath, E.. 99# 

Urflppel, F. Potassium salts; Apparatus tor dissolving- 

(P). 799 

Grih, J., and G. Freidl. Proteins of wheat and rye ; Physico¬ 
chemical properties of the.. 0#t 

Or os, F., and other*. Cyanides; Manufacture of-by , 

Margueritte and Sourdeval’s process (P). t# 

Groscfauff, E. Copper: Colouring-grey-black With w 

permanganate solution ............ 751 

Copper and ©opper alloys; Colouring-brown 

copper inlphat* solutions .. 
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Orilndler, A. Bepara^^ k w ^ lntonMdtal , „ wcirtc gravity ; 

Process and apparatus for-(P). 

Grfinsteln, N. Set Chem. Pabr. Grleshelm-Klcktrun .... 77r 

Gritier, K. Set Clicm. Werke vorm. I)r. H. Byk.20, «14r 

G. Cyclohexane; Mercury derivatives of-fifio 

Iodine; Determination of-especially In 


Ml 

«fl7 


Grttttner, 
Grfitther, B. 


organic substances 


713 


880 

885 

875 
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Gupta, J. N. S. See Jana, 8. C. 
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Gutbler, A. Colloidal selenium for use in medicine .... .. 888 
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Gruhl. R. See Stockhausen, H. 7 ®j} 

Grnjic, G. See Neumann, M. .. 
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Gsell J. Hydrastis alkaloids; Determination of .... 
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thiocyanates and ferrocyanides. ”48 
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Gude, K. See Plnoff, E. 667 
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Ottnther, M. Silk; Process of weighting- (P) . 

Gather, O., and others. Aw dyestuffs (P). 784r 
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Damascene steel; The problem of the old -—. 1*0 

Steel; Bclaiew’s studies on the structure of-— 1091 

See Schleicher, A. P. “8 

\ Gueet, W., and H. Lenox, Tanks; Manufacture of - 

(P). 8®8 

Guggenheim, 8. Metals, ores, etc.; Process and apparatus 

tor smelting — IP). <28. <80r 

Guggolx ,}. F. Gae producer <P). 782 

GuglUlroelll, L. See Damlanovich, H. 763 

Gnignard, G. P. Maunito from natural musU; Process for 

leaking -— (F). < # 7r 
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and ill articles made therefrom. j»9 
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Haber, F. Fire-damp whistle ; Description of. 54 

llurter Memorial Lecture. Mislern chemical industry 49 
Haber. Electrochemical reactions in which the current 
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Hahets, P., and A. France. Coal or ores; Apparatus for 

testing or grading—-(?>•••.^ jii 

Washing apparatus for coal, etc. (P)... 303, 471 

See Comp, de Flves-Lllle. 409 

Hablfitiel. H. Yarn; Apparatus for treating — with a 

liquid (P) .L*. 842r, 786r 

Habrlch, F. See Sscxepanlk, 3 . 845r 

Hackl. and H. Bunxei. Iron from liquids; Process of 

eliminating-(P).• ■ • • 7jUr 

See Bayerischc A.-G. I. Chem. u. Landw.-Chem. rabri- 
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Haeksplll, L„ and C. Ntaehling. Alkali metals; Preparation 

v — from their halides (P). 489 
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Improving the magnetic qualities of-(P) . 

Iron and steel; Advances in the metallurgy of- 

Magnetic bodies; Process for improving the magnetic 

qualities of —- (P) . 

and B. Hopklnson. Manganese steel; Magnetic 

ineclianlcal properties of.. 

Hadley, A. Beers ; Chilled bottle.. 

Hiiberleln. Crystallisation of hot saline solutions; Con- 

tlmious-(P) . <08 

HJgglund. E. Acetaldehyde from acetone; Quantitative 

separation of— . 711 

Hkhnle, M. See Edwin, E. 1017f 

Hhnlg, A. Platinum and iridium. 595 

H»pke. Oils; Hardening of-by hydrogenation .... 878 

Haerting, K. Ultramarine In cement-ware; Behaviour 
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Half, If. M<. and T. L. Willson. Phosphoric acid ; Mann- FAQB 

zaotore of-(P). 

Stt Wlltaon, T. 1.-.35,250,878,1102 

Hagrownn K., and Synthetic Patents Co. Aio dve ■ 

Yellow-(P) .. 

Hagemann, 0. 0., and C. Baskervflle. Catalytic reactions: 

Process for effecting-fp) ... 

Hagendorf, K. Ploetlc maiwcs; Preparation of solid- 

Halogen Product* Co, St Ayliworth, J. W. ith, 301. 7ttr, 3059 
Halphen, 0„ and 1. Sptra«. Petroleum pitch la aaphattom 

and liquid mtumouH; Detection of.. 189 

Hambloch, A., and S. Gelleri. Silicate rocks; Treating — 

and recovering alkalis therefrom (P) .... 77* 

Hamburg, M. Extracts rich in enzymes and nitrogenous 
matter for use in baking, for medicinal and other 
purposes; Manufacture of highly active-<P) 80ft 

Hagiwarn, S. Set Tukaliaalii, T. mu 

Hngmaicr, K. W. Phosphor-bronze; Determination of 

phosphorus in.. p.jj 

Scheelite eoneentrates; Determination of phosphorus 

1'ats, fatty oils, and mineral oils or waxes; Solidifying 

-and converting them into dry powders by 

means of malt extract or maltodextrin (P). flOSr 

Hamburger, A. See Bayer, F., und Co. 115lr 

Hamburger, I- Sir Lely, J).. Jun. 939 

Halil, H. .1. See Taub, L. Ill r >r 

Hahn, J. Colouring matter for paper and similar manu¬ 
factures ; Production of-(P). moo 

Hahn, 0. Radium preparations and mesothorium nreinr- 
atioiM of different ages; Distinguishing-by 

Hamel, M. Tanning extracts; Process of making- (P) 750r 

See Nitritfabrlk A.-G. 844 

Hamill, .1. Liquid ; Method nnd apparatus /or separating 

impurities from-by centrifugal force (P)_ 407 

Hamilton. U. II. Gold from sand ; Process for saving —— 

0*) . 870 

Hnhn, P. Mercerising yarn; Machines for-(P) . :ir,(lr. «41 

See Niederlahnsteiner Maschinenfabrik . U41 

Hahnenkamm, W. See Meistcr, Lucius, und Bridling_ i:tlr 

Hatri, E. Water for drinking; Influence of organic sub¬ 
stances on the disinfection of-with chlorine JIIO 

Haldane, W. 0. Crude oil for the assay furnace. 15 

Haldeman, V. M., and Master Builders* Co. Concrete; 

Aggregate for-(P) . MOO 

Hale, A. J. “Organic chemistry; The synthetic use of 

metals in-”. 444 

Hale, F. A., jun. Platinum ore in South Nevada.1054 

Hale, F. E. Water purification ; Relation between alumin¬ 
ium sulphate and colour in mechanical_ _ 884 

und T. W. Molia. Oxygen in water; Determination of 

-by Winkler g method. 39 

Hall, A. A. See Collins, 8. H. 466 

Hall, A. D. Manures: Duration of action of.. 750 

and others. Soil solution and the mineral constituents 

Hammond, T. C. See Chambers. E. V. )4r, 831, 417 

Hamon, L. See Morin, A. 885, 1044r 

Hampton W H., and Conley Electric Furnace (Jo. Furnace; 

Electric-for reducing copier and other ores (P) 704 

Hanaiuan, F. See Hanemann, H. 42tr 

Hancock, K., and D. David. Electric batteries or accumu¬ 
lators ; Plates lor-(P). 1096 

Hanemann, H., and F. Hanamau. Iron and steel; Pre¬ 
vention of corrosion of-(P) . 

Hanf, O. See Dleekmann, T. 420 420 

Hanley, J. A. Humus of nefd and alkaline neats. 21ft 

Soils; Determination of surface of.. 210 

Hanna, V. T. Distilling apparatus (P). 881 

Hammy. Dyeing ; History of-in Scotland. Discussion 464 

Hansel, B. Bookbinding material; Production of 

waterproof-(P). 478 

Hansen, C. See Bayer, F., und Co. 790r, 881r 

Hansen. C. A. Steel castings; Electric... 1011 

See General Electric. Co. Igjjy 

Hall, 0., and 8. P. Howell. “ Explosives ; Tests of per- 

Hansen, C. D. A. Food products; Composition for pro¬ 
ducing lactic-(P). 037 

Hull, 0. A., and Pennsylvania Balt Manufacturing Co. 

Copper extraction ; Recovery of values from the 

loach-water of-(P). 1058 

Hall, E. and C. W. Drury. Cold and silver; Assay of 

-by the iron-nail method. 20 

Hall, I. Canting furnace (I 1 ) . 320, 30lr, fl,'.0r 

Mplting furnaces and apparatus for stirring or agitating 

molten material therein (P). 1095 

Metal; Means for stirring nr agitating molten-in 

melting pots (P). 835, J2l4r 

Metal-melting furnace (P). 425, 860, 1214r 

Hall, J. H. See Campbell, W. 1095 

Hanson, .7. Paraffin compositions; Process for expressing 

liquid from-(P) .. 344 

Hanson, D. See Bcngough, G. 0. 928 

Hanson and Van Winkle Co. See Daniels, J. T. 1014 

Kara, T. Eggs ; Method of desiccating-(P). 803 

Harburger Elson- u. Bronzeworkc. Extractor; Cylindrical 

vertical-<P). 888. 737f 

Grain residues; Treatment of-after extraction of 

oil by solvents (P). 602. «03r 

Cresses for oleaginous seeds, etc.; Preventing shaking 
and jarring in-during discharge of the oil- 



Hall, W. A. Combustible liquids from heavy hydrocarbons ; 

and G. Koeber. Hydraulic presses for seoda and the 

like (P) . 702 

Das from oil; Process of making-(P) . 010 

Hydrocarbons ; Conversion of heavy into lighter- 
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(P). 204 
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Ores; Procoss for desulphurising-(P). 143 
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(P). 143 

Sulphur; Collection and separation of finely-divided 
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of-by yeast preparations. 807 
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„ — <P) . 350 
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for extracting-(P) .77 r, 485, 485 

Sulphur from metallic sulphides ; Process for extracting 

„ . -<P) . 135, 137r, 143 

Sulphur; Process for producing -(P)_137 r, 143, 143 

Sulphur; Process for recovering- from pyritic 

ores (P). 359 

Sulphuretted hydrogen ; Production of-(P). I37r 
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composition (P). 82 
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Process of-(P) . 795 

Harding, H. <1. A. Eucalyptus oil; Determination of the * 

ctneot content of.. 1171 

Harding, T. 8. See Hudson, V. S. 1102 

Hardlnge, H. W. Slimes; Separators for treating metal¬ 
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Hargcr, F. 1). Boiler control; Scientific.. 1079 

Harger, J. Carbon monoxide in mine air; Methods for 

determining-, and a suggested method of 
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Hargreaves, W. A. Blasting gelatin. Some notes and 

Hall, W. E., and C. A. Tatum. Drying by compressed air ; 

Apparatus for - (P). 631 

Holla, F. Calcium and magnesium ; Separation of - ., 161 

Palladium ; Absorption and adsorption of hydrogen 

by . . 280 

Halla, O. See Eckert, A. 32, 41, 783 

Halle, M. A. Blotting and absorbing materials (P). 340 

Halle, W. Nicotine from tobacco waste ; Preparation of 

- (P) . 221 

Haring, K. See Spalteholz, W.. Oftf 

Barker, G. Arscninus acid ; Volatilisation of - from 

aqueous solutions containing hydrochloric add. 

Discussion . 902 

and Harkcr Fire Extinguisher and FumJgator Co., Ltd. 
Scrubbing and cooling gases for use in fumigating, 

fire extinguishing, etc. ; Apparatus for - (P) .. 908 

Harkort, H. Crazing of white ware ; Method of testing 

and B. Pribram. Gold solutions ; Chemical and physico¬ 
chemical observations in the preparation of 

colloidal . . 597 

Tobacco ; Chemistry of - . The essential oil of 

Harkortscho Bergwcrke und Chem. Fabriken iu Schwelm 
und Hfarkorten A.-G. Water-spraying device, 
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Harper, W. B., and Caatona Improved Process Co. Wood; 
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Harris, J. W. See HolmcB, H. B. 790 

Harrison, W. Dyed fabrics; Action of light on__ 089 
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(P) . 681 
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Hart, F. Portland cement; Determination of blast-furnace 

slag in.. 355 

Hart, 8. H. See Turner, C. L. 473 
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Hart. Sewage; Oxidation of-without the aid of 

filters. Discussion . 537 
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Hartmann, K. Skins; Process for hardening nnd water¬ 
proofing degrained-(P). 327 
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Haawlbach, A. 5 m Fries, K . 826 
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provements in.. 
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Heine, C. Gas: Apparatus for purifying-(P). 853 
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Potash salts; Treatment of lyes containing potassium 
and magnesium sulphates, obtained in working up 

crude-(P). 422 
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Furnaces ; Electric-(P). 00r, 90r 

Helfenstein-EIektro-Ofcn Ges. Zinc vapours; Process for 

recovering-(P) . 060 

Helferich, B. See Fischer, E. 217 

Heller, E. B., and Beatrice Crcumcry Co. Butter; Pro¬ 
duction of renovated and artificial-(P)-1024 

and A. It. Brandly. Foods ; Process for treating-(P) 436 

Heller, G. Isocurcumin ; Synthesis of an.. 544 

Hellsing, G. H. Absorption and decoloration ; Method of 

effecting-(P) . H44r 

Hcmmerlin, C., and J. Simonet. Electrode for ozonising 

apparatus (P) . 427 

Hempel, G. A. Perborates ; Manufacture of-(P) .. 780 

Hempel, W., and others. Sulphuric add manufacture; 

The chamber process of.. 481 

Hencke, H. Separating solid substances from liquids or 

liquid masses ; Process nnd apiiaratus for-(P) 302 

Henderson, A. H., and Henderson Rubber Co. Fibrous by¬ 
products of tlie animal kingdom; Treatment of 

solid-(P) . »55 

Raw hide ; Treatment of-(P). 006 

Henderson, G. G. Annual dinner; Speech at.. 720 

Annual Meeting proceedings. 722 

and others. Caraphenc; Action of hypochlorous acid 

on..*.. 666 

Henderson, J. A. R. See Macleod, J. 299 

Henderson, R. H.. and Westinghousc Lamp Co. Incan- 

descence lamp filaments; Treatment of-(P) 30o 

Hendrick, J. Carbonate of lime from caustlelsing plant; 

The composition and agricultural value of- 122 

Hendrickson, A. V. "Gas Chemists’ Summary, 1913; 

The-”. 670 

Henkel, H. See Henkel und Co. 962r 

Henkel und Co. Hydrogen peroxide; Electrolytic manu- 

facture of-(P). 644, 093, 831r, 902r 

Hydrogen peroxide; Manufacture of-(P)•••••• **63r 

Magnesium perborate; Manufacture of-(P) 061, Wmr 

Hennig, H. Dyeing or washing machine (P). 1163 

Henri, V., and others. Bilik ; Sterilisation of —- (P) .. 49&* 

Sterilising liquids ; Apparatus for-(P)-216r, 435r, 600 

See Dogny, .. 3 «£; 

Henry, C. Wines, spirits, and other liquids; Treatment of 

-to improve their quality (P). 970r 

Hense, R. Hydrocarbons; Manufacture of volatile-(P) 347 

Herber, 8. M. Oil distillation (P). 1044 

Herbig, W. Turkey-rod oil; Analysis of.. 002 

Herbing, J. Air or vapour; Process and apparatus for 

extracting dust from-(P). 408 

Herbrtcht, W. Fats: Process for hardening and Improving 

the odour of-(P). 875 

Hexda, A. Marking chalk or pencils, artists’ crayons, etc.; 
Production of a substance for making water- and 

temperature-proof-(P) . 149 

Herendcen, 0. Flour ; Processes and machines for treating 

__(p) . 99r, 215r 

Hereng, V. Lithographic stone; Manufacture of artificial 

_(p, . 82, 047 

Herins. A. Fata, <>U*. hydroerbon*, and similar liquid.; 

Method ol dehydrating-(P). 757 

Bering, C. Cerbon: Latent beet ol vaporisation of-.. 808 

Electrode for electric funracee <P>. 871 

Fnrnace; Weetrie-—(P> .. 

Furnece procem: Electric-(P) . J“® 

3 M Clamor, 0. H. 

Mcring, E. Sewnge treatment... 1070 

Baring, am Hampel, W.. L . 

Hfclaeey , H-. en d AyAutg. >-Methyigtl«toeid.; Bio- ^ 


Hermanns, L. See Windaus, A... 4KK 

Hermsdorf, L., and B. Teufer. Cotton resembling Jdjfc; 2 / 

Manufaoture of-(P).. MS*: 

See Teufer, B.. pOt 

Heron, H. and J. M. Malt; Purcliase of-on the basis 

of analysis.*• 1108 

H6roult, P. L. T. and Electrode Co. of America. Graphiti*' 

sing carbon ; Apparatus for -(P).- 200 

Herr, V. Naphthenic acids irom heavy commercial lubri¬ 
cating oils; Investigation of.. 3,147 

Herrcshoff, J. B. F., and General Chemical Co. Burner 

gases ; Method of separating water from —— (P) 1207 
and Nichols Copper Co. Copper matte; Bcsaemeriung 

-(P) ...'. 870 

Herrick, J. A. Gus producers (P). 828, 1048 

Herrick, J. 8. See Benson, H. K. 1081 

Herrmann, A. Electrolytic apparatus (P). 1214 

See Rupp, K. 088 

Herrmann, H. t and W. J. Fraser and Co. Fertlllaers; . 

Apparatus for use in producing-(P). 988 

Herrmann, T. Gas and water mains; Corrosive action of 

electric currents on the-In Gablenz, Austria 1145 

Herrold, G. 1). Brick ; Process for burning-(P) .... 791 

Hertenbciu, L. Solids suspended in liquids; Process and 

apparatus for extracting-in the form of mud 

(P) . 540 

Hcrter, E. Zinc; Extraction of-from zinc ores in a 

vacuum, and furnace therefor (P) . 80, 655f 

Herty, 0. H., and H. L. Cox. ltesin adds ; Stability of- 

at slightly elevated temperatures. 978 

and J. <). Graham. Isopreno from commercial turpentine 1078 
and V. W. Wiiliard. Soap solutions ; Effect of reseno on 

the lathering power of..... 1162 

Hervotte, P. P. See Ragot, E. 08 

Here, A., and C. E. Barraclough. Neutral salt-reactions 
with reference to their influence In the acid dye- 

bath . 479 

Herz, K. Explosives ; Safety-(P). 44 

Hera, R. See Cased la, L., und Co. 744r, 827r, 9l7r 

Hcraberg, W. Papers ; Durability of high-grade-.... 545 

See Act.-Gcs. f. Anllinfabr. ... 784r 

Herzfcld, A., and L. Xuntze. Sugar diffusion ; Temperatuft 

at which -— should be operated. W 

See GUnther, .. 841 

Herafeld, E. Enzymes; Contribution to the chemistry of 

proteolytic. . 707 

Heraig, A. F. Ore roasting furnace (P). 1015 

Heraig, C. S. Copper ores : Leaching of oxidised —— by 

raodifiwl Dorr classifiers at the Butte-Duluth mine 596 

Heraig, J. Galloflavin and purpurogfUlIn .. 418 

and K. Landsteincr. Proteins ; Methylation of-.. 571 

and R. Wachsler. Galloflavin. 181 

Herzmann, M. Trimethylaminc derivatives for use in 
making soups, candles, ointments, finishing materials 

etc.; Preparation of-(P). 888 

Herzog, J. Ether for narcosis. T80 

Herzog, R. O., and A. Polotzky. Dyestuffs; Diffusion of 

some. . 

Hess, E. See Morin, A.. ... 885, 1944* 

Hess, L. Orthovanadir esters and their solutions; Prepar* 

atiun of-(P) . *1* 

Hess-Ives Co. Photographs in colours; Process for Jto* 

Hessbcrger. J. See Norsk Hydro-EIektrlsk KvaelstofakUe# 

selskab . 602f, 1168* 

Hess©, B. C. American coal tar products and dyestuff 

industry ; Prospects of an.. 914 

Hesse, O. Ipecacuanha root; Alkaloids of true-.... 610 

Hesse, R. Hydrocarbon mixtures; Treatment of liquid 

-(P) . 16 

Hethey, A. Steel; Refining-(P)... gf 

See Humbert, E. 551 

Hcublcin, O. See Tillmans, J. 881 

Heubner, W. Phosphoric acid ; Determination of inorganic 

-in presence of phosphoric acid esters. -719 

Phytin ; Observations on — ................... 7» 

and H. Stadler. Phytin; Determination of-by 

titration . T18 

Heuschkel, O. E. Marble; Manufacture of artificial — 

from leather (P) .. ®51r 

Heuser. E. Wood ; ’The steaming of —- . 8gf 

and R. Siebcr. Spruce wood ; Action of chlorine on —— 71 

Heuser, H. Brewing; Process of-(P).. 802 

Heusler, F., and British Mining and Meta! Co., Ud. Manga- 
nese-brass, manganese-bronze, and similar alloys; 

Manufacture of... ® 

Hewitt Patent Kiln Co., Ltd., and W. W. Hewitt. Brie*, 

cement, etc.; Manufacture of-(P) « 

Hey, H. Absorber and separator for gases and vapoura#),^ If 
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-preparatory to warping (P). 1153 
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Preparation of.. 217 
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Lacy, B. S., and Roessler and Hasslacher Chemical Co. 

•Methyl chloride ; Manufacture of-(I*). 
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.. 915 

Mutpusek, A. Sugar beet; Localisation of potash in the 

-, and its physiological significance. 366 

Matteawan Manufacturing Go. See Tweedy, E. 546 

Matteoschat, A. Nitrocellulose ; Solubility of-in ether- 

alcohol . 370 

Matter, J. Mercerlsation ; Process for cleaning the lye 

uied In-from size and other organic substances 

. 689 

Matter, 0. See Torley, ('.. 347r, 5 ^ 750f 

Matches, H.. and L. Htreicher. Kapok and akon and the 

bitter principles, wax, and resin contained therein 1215 

Matthew, P. M. See Bertrams, Ltd. 838 

Matthews, C. G. Yeast cells ; Staining of-by Methylene 

etc.. 1104 

Matthews,F. E.,and H. J. W. Bliss. Halogenatod paraffins ; 

Manufacture of-(P) . . . an* 

a&d H. Strange. Caoutchouc or the Uke; Manu¬ 
facture of aj^thetio-(P). 1003 


Matthews, F. E.—cont. 

and others. Chemical reactions; Apparatus for carrying 

out-(P). 241r 

Unsaturated hydrocarbons ; Manufacture of-(P) ., 48r 

Unsaturated organic compounds; Manufacture of- 

(P). 889 

See Perkin, W. H. 221 r, 374, 806 

Matthews, P. W. See Atterbury, T. W. 764 

Matthews, R. B. See Allen, I. C. 851 

Matthews, W. C. Leather; Treatment of-for water¬ 
proofing and other purj*oses (?). 327 

Matthews and Yates, Ltd. See Yates, W. 13 

MatweelT. Iron for roofing; Nature of the protective 

oxidised coating of sheet.. 595 

Steel; Formation of Neumann lines in.. 791 

Matwecw, M. See. Olasimow, A. 142 

Mau, W. See Ricscnfeld, E. 11. 310 

Mauduit, J. Graphite and other combustibles ; Process and 

apparatus for enriching-(P). 410 

Maurin, E. Ossein ; 'I'lie nutritive value ot - —, and its 

use as a food . 937 

Mauser, A. Alloys; Manufacture of-especially from 

metals of widely different melting points (P;. 755 

Mauss, W. Separator; Centrifugal-(P). 999 1 \ U44r 

Mautercr, C. Food from whole giain ; Manufacture of an 

easily digestible-(P). 803 

Max, E., and F. Kainmerer. Wire, plates, etc., with a 

coating of gold ; Manufacture of ■• (P). 598 

Maxim, M. Vat dyeing baths ; Process for preparing- 

(?). 8291- 

May. G. H., and W. M. Grosvcnor. Drying coated sheets; 

Process of-(P). 858 

Mayer, B. Sec Hoe. jM>ur l’lndustrie Chimiquc A Bale. 639r 

Mayer, II. See Lupicri. T. 977 

Mayer, J. L. Vlcminekx's solution (Liquor ruins 

sulpfmratee ); Preparation and analysis of__ 942 

Mays, T W. and G. 11., and others. Grease and other 

substances; ^Extraction of-(P). 1215 

Mazza, E. N. Gaseous mixtures ; Process and apparatus for 

separating-(P). 633 

Mazza, F. A. Oil in oil paints ; Determination of__ 604 

Mazzacani, A. Sugar and the like; Centrifugal apparatus 

for separating liquids from-(P) . 271 

Mazzucchelli, A. Antimony trichloride ; Electrolysis ot- 

in presence of colloids . 1213 

Meade, it. K. Calcium hydroxido for eyaniding. 833 

Concrete; Manufacture of waterproof-(P). 550 

Rotary kiln ; Development, of the-and Its applica¬ 

tion to various chemical and metallurgical processes 949 
Mecklenburg, W. Tyndall effect in colloidal solutions; 

Measurement of the.. 569 

and F. Rosonkranzer. Hydrogen sulphide; Colori¬ 
metric determination of small quantities of-.. 352 

Medley, E. A. See Fowler, C. H. 632 

Mecrbach, K. Mammoth pump; Use of the ---in 

chemical industry. 301 

Meerwein, C. See Hoffmann, F. 660 

Meggitt, A. A. Soil; Studies of an acid-in Assam_ 1100 

Megruw, H. A. Cyauldation ; Slimes agitation for__ 83 

Cyanide precipitate ; Treatment of.. 423 

Filtering slimes in cyanidation. 648 

Gold and silver; Precipitation of-from cyanide 

solutions. 751 

Screening apparatus for ores and the like (P). 1058 

Silver; Cyaniding a spoiss for.. 922 

MSgtiin, F., und Co., and W. Muller. Coke; Apparatus for 

quenching and loading-(P). 189 

Mehd, P. V. See Bloekey, J. R. 269 

Mclgen, W., and G. Bartels. Fatty acids; Catalytic 

reduction of unsaturated-by means of nickel 

and nickel oxide. 323 

and A. Wlnogradoff. Oleic acid; Action of Iialogena on 

-, and determination of the iodine values of 

oils. 566 

Meikie, J. See Anderson, W. 542 

Mcili, K., and Wcidmann Silk Dyeing Co. Silk weighting; 

Recovery of tin from phosphate liquors used in- 

(P) . 580 

Meirowsky und Co. A.-G. Mica sheets; Process and 

apparatus for making-(P) . 81 

Meisenburg, K. See Bayer, F., und Co. IDLr, 209, 013r 

Meissl, O. M. Enamel paints. 1099 

Meissner, H. See Wtlst, F. 140 

Meissner, S. See Rohde, G. 611 

Melster, Lucius, und Brlining, Farbwerke vorm. Acetic 

acid ; Manufacture of-(P) . 961 

Acridine derivatives from aminonaphtholsulphonlc 

adds : Preparation of-(P). 687 

Aminoanthraquinones; Preparation of —(p).... 688,855 
a-Amiuophenylsulpho-acetic acid; Process for preparing 

(p>..vTT *77 





























































































name index. 


Mel»tw, luoiui, and Brltolng—eon/. PAas 

<A athracene dyestnfls; Manufacture of vat_(P) 195 

AntigTOigiUndine-^-carboxyllc odd ; Preparation ^t’ 10 ^ 

Anthraquinone ; Preparetloii ofilUVpY. J25 

Anthraqutnono fieri cm ; Preparation of nitrogenous 

condensation products of the-(P) i <> 3 s 41 ^ 47 ^ 47 ^ 

Authraquinonc-a-nitrilcs ; Preparation of-(p) . 1 J 37 

Anthraquinono-/ 3 -nitrile 8 ; Propuration of-ip) [ [ [ [ ^ 2 ^ 

Anfchraquinone-N-l.l'-oxazine; Preparation of-- (i») niiH 

Arsenic-antimony compounds; Mamiineture <if_<p> iu 2 

Arsenic-bismuth compounds; Preparation of organic 1U7 ’’ 

Arsenic-phosphorus, arsenic-arsenic’ arBenie-antummy. ^ ° 
arfienic-seleniuni, and arsenic-tellurium compoumiH ; 

Preparation of organic-(P). 375 43 # 

Arseno-compounds; Preparation of unsy inmetical - — * 

(P) . 438 

Arseno-mctal compounds; Prejwrution ot-(P) 43 k f>02 

Arseno-preeious metal compounds; Preparation ot- 

(F) • • . 218 

Arylcarbumic acid esters ; Preparation of-(P)_ 007 

Azn dyestuirs containing the arseno-group ; Manuiacture 

. c ; f ~T~/ P > v..502, 503r 

Azo dycHtuifs ; Manufacture ol-(P).lair, 784r, 057 

Azo dyestuifs ; Manufacture of o-hydroxymono-(P) li )5 

Azo dyestuffs for wool ; Manufacture ol mono-(P) 

Basts; Manufacture of double eompounds of organic* 

-with gold salts (P). 1030 

Black dyeings on cotton : Production of fust - — (P) .. 828 

Bromodiulkylaeotamide; Preparation of derivatives of 

-( p ) . . .. 808 

Brown or grey prints on vegetable fibres ; Production of 

fast-(P). 480, 6 42 

<'antharidine compound* suitable for treating tuber¬ 
culosis ; Preparation of-(P)_375,375r, 508,1172r 

M’hloro-nnthraqiijnone: Manuiacture ol nitro and 

chioro derivatives of-(P) . 544 

1-Chloro-anthruquinoiie ; Preparation of-(P) _ 70 

Colour lakes ; Manufacture of-(P). 207r 

Dmmimidihydroxyarscnobenzonp in combination with 
copper and silver; Manufacture of alkali salts of 

~ ( p ) .. 042, 1220r 

3.3 -Dianuno-4.4 -diliydroxynrsenobenzene; Preparation 

<»f-(P) . 508 

3.3'-Diainino-4.4'-dihydrqxyursenobonzcne; Preparation 

of soluble neutral derivatives of-(P). 508 

Diaminodiphcnylurca; Preparation of a ehloro- 

substituled-(P). 221 

l)iaminodi-p-\ylyimethano lrom technical xylidine; 

Preparation of-(P). 474 

Dihyriroxybcnzene-arsinin acid ; Preparation of a- 

, (P) . 507, 067 

3.3VDinitrn-4.4'-dihydroxynrsenobenzene; Preparation 

of-(P) . 375 

Ihsozo dyestuffs for cotton ; Manufacture of-<P) .. 475r 

Dyestuffs of the fuchsin scries: Prejiaration of-(P) 470 , 

Dyestuffs; Preparation ot yellow vat, pigment, ami j 

acid-(p) . 476 1 

Dyestuifs of the Quinoline Yellow series ; Manufacture 

of hnlogenated-(P). 743 

Dyestuifs soluble In sodium sulphide;; Manufacture of 

r> - (V) . 247 

Dyestuffs for wool ; Manufacture of yellow to brown- 

(P). 1 ft, 71r 

Dree .11 dyeings ; Process for producing-(P). 480 

Half-wool and half-silk dyestuffs ; Manufacture of- 

, ,(P)... 104 

Indigo dyestuffs; Preparation of finely-divided or 

colloidal-(P). 247r, 5 88r 

Indigo dyestuffs for wool; Manufacture of yellow- 

_ (P). 105 

Indigo, its homologuos or substitution products; Manu¬ 
facture of-(P). 784 

Indigo vat; Preparations suitable for the-(P)- 630r 

Isatin ; Preparation of an oxidation product of-(P) 1151 

Mercury compounds ; J*roparation of aromatic-(P) 

568, 767r 

Nitrogen and oxides of nitrogen; Simultaneous pro¬ 
duction of-(P) . 483. 646r, 831r 

P-Nitrophenylcarbamyl chloride and diarylureas; 

Preparation of-(P).21ft, 807r 

NltroKulnhazones ; Prejiaration of-(P) . 413 

Non-explosive preparations of nitro-eompounds; 

Manufacture of-<P) . 413 

Phthaleins of the naphthalene series; Preparation of 

M -(P) . 057 

Pigment colours ; Process for preparing-(P). 708 

Polyarseno compounds ; Preparation of-(P). 767r 

Printing on fabrirB ; Process of-(P). 547, 82 Or 

Sclenazine series : Manufacture of coloured compounds 

of the-(P) . 348r 

Soaps containing mercury ; Preparation of-(P)- 657 

Hplphate furnaces; ScTapors for agitators in-(P) 23, 485r 

Sulphazone; Preparation of-(P). 278 

Bulphazonesnlphonic acids ; Preparation of-(P) .. 413 

Sulphide dyestuffs; Manufacture of——(P) . 131 r 


Meister. Lucius, und Briining— cont. 

Sulphide dyestuffs; Manufacture of lcuco-alkAli < 

preparations of-(P) . ft 88 r 

Kulphonaphthylated aromatic p-dta mines; Preparation 

of--(P) ... 544 

Therapeutical agent suitable for treating tuberculosis; 

Manufacture of u-(P) . 602 

Therapeutical agents in the treatment of tuberculosis and 
syphilis; Manufacture of gold compounds for use 

v . iw ~(P). 707,806,1172r,1172r 

vat dyestuffs, Manufacture of-(P) 247, 416r, 476, 

743, 916r 

Malumid, M. Mineral oils • Method of treating-(P) .... 478r 

Mclasse-Schleinpc tics. s>e titnltzcnberg, H. 878r 

Meluun, F. Ingots and other castings ; Process for casting 

-(F) . 792 

Meldrums, Ltd. See Scorer, A. iC. 842, U70 

Melia, T. W. See Hale, F. £. 3ft 

Mellana, 13. Hardened oils. 701 

Mellen, (1. Brass; Process for separating and recovering 

zinc from——(l*) . 609 

1 ,lml Vnited Aluminium Ingot (.to. Aluminium and its 

alloys ; Flux ami process for purifying-(P) .... 654 

Melting-furnace (P) . 554 

Mullet, 11 . See Chuard, E. 1071 

Mellln, M. L. Temjieratiirc ; Devices for measuring-(P) 1070 

Melting, S. E. Salford sewage ; Purification of-on the 

lines of the Manchester experiments. 1124 

Sewage; Oxidation of- without the aid of tutors. 

Discussion . 537 

Mellis, H. J. Pumping or raising liquids; Method and 

apparatus for-(1»). 408 

I Mellon, 11. B. Sec Strong, W. W. 1108 

j Mellor. J.W. Firebricks ; Action of line dust on.. 260 

1 Fireclay in coal mines . 1000 

Diazes ; Behaviour of some-in the glost oven. 

1 Damp and dry spots. 268 

I Pottery ; Note on mugnetic.. 267 

Sec Wicks, II. 258 

Melotto, J. Separators fur liquids; Centrifugal drum 

I a*). 1218 

I Mcncke, F. C. See Weeks, C. A. 127 

Mendel, L. B. See Osborne, T. B.* 708 

j See Street, J. 1».1218,1218 

Mendelssohn, A. See Mirhaelis, L. 98 

Mencgault, A. Vinegar ; Apparatus for the manufacture of 

-(P) . 663 

Meneghini, D. Fuels; Review of recent work on- .... 1194 

Mcngelbier, O. Sugar cane and other materials ; Apparatus 

for obtaining juice from-(P). 841 

Sugar canc and similar saccharine material; Extraction 

of juice from-(P>. 607r 

Meune, E. Ores ; Method of heating-in two chandlers 

or retorts arranged behind each other (P).1095r 

i Menzei, W. See Borchers, W. 870 

Menzies, It. (and J. E. Altken. Paper suitable for security- 

cheques , Manufacture of-(P). 808r 

Menzies, W. D. and J., nml " S O.S.," Ltd. Nitrogenous 
waste, sewage sludge, etc. ; Apparatus for the 

destructive distillation of -— (P),. 1111 

! Mereier, L. Adonin vernal in ; Constituents of.. 664 

! Mereier, P. Colloids ; Method of rendering-Insoluble (P) 209 

Merck, E. Agar-agar preparations giving clear solutions; 

Preparation ot-(P). 568 

Alkyl- and uryl-amiuometbylalkyl ethers ; Preparation* 

of-(P) . 668 

Alkyloxyaryl-, diulkyloxyaryl-, and aikylenedioxyaryl- 
amlnopropanes or their N-monoaikyl derivatives; 

Prejiaration ot-(P). 807 

Hydrogen peroxide ; Increasing the stability of-in 

neutral liquid or solid media (P). 881 

“ Merck's animal report, 1012 ". 605 

Phenyl-rt/J-dlbromopropionie acid ethyl ester; Pre¬ 
paration of stable-(P). 608 

Meredith, W. F. See Rossi, A. J. 598 

Merejkowsky, B. K. Methylenceyelopropane and divlnyi .. 1226 . 

Merkel, B. See Bayer, F., und Co. 831r 

Meriing, D. See Bayer, F., und Co. 569r, 889 

Merrell, I. 8 ., and Merrcll-Sonle Co. Desiccating and 

collecting ajiparatus (P). 408 

and O. E., Merrell and Merrell-Soule Co. 8 ollds from 

liquids ; Process for obtaining-(P). 850 

Merrell, L. C., and Merrell-Soule Co. Desiccating; Process 

and ajqiaratus for-- (P) . 127 

Merrell-Soule Co. Finely-divided solid materials suspended 

in air or other fluid ; Recovery of-(P). 1024 

Mcrriam, H. F. See Briggs, T. L. 185 

Merrill, C. W. Filter-press (P). 541f 

Merrill, E. H. See Dolbear, C. B. 488 

Merrls, M. H. See Kern, E. F. 142 

Mersereau, D. Automobile gasoline; Substitutes for —a M flag 
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Mersey Chemical Works, Ltd., and F. Aokermann. Aio 

dyestuffs for wool; Manufacture of mono*-(P) 

Mortens, 0. Cap-compositions which do not cause rusting 

in rifle Darrels. 

Merton, A. M. Cyanidlng ; Use of lime in.. 

Gold and silver ; Precipitation of-by moans of zinc 

dust. 

Merton, T. R. Vania ; Production of high-by means 

of finely-divided copper . 443 

Mer*, A. R. Kelps of the Alaskuu coast; Composition ot 

giant. . 134 

and J. R. Lliulcmuth. Potassium chloride from freshly 

cut kelp ; Leaching of —<— . 1080 

Meserve, P. W. See Seidell, A.490, 1219 

Messel, R. Annual dinner ; Speech at.. 727 

Annual meeting proceedings_710, 710. 720, 722, 723, 723 

Messerschmltt, A. Alkali compounds; Production of- 

from silicates containing them (P) . 353r 

Alkalis from natural rocks : Method of extracting- 

(P). 353r 

Fertiliser* ; Production of-(P). J54r 

Hydrogen ; Apparatus for producing-by alternate 

oxidation and reduction of iron (P) 137, 256r. 256r, 800r 

Hydrogen ; Production of-bj alternate oxidation 

and reduction of iron (P) 136, 137, 333, 313, 593r, 593r. 
„ 866r, 962r, 9621- 

Manganese ores or iron-manganese ores ; Use of-in 

contact processes (P).201, 354/ 

Potassium and sodium compounds ; Extraction of- 

from alkalis which contain silicates (P). 422r 

i See Chcm. Fabr. Kheiuinia ... 136. 153, 327, 550 

Metal Treating and Equipment Co. .See Haccrdotc, G. 1014 

Metallbank u. Motallurgische Gcs. Iron ores, pyrites cinder, 
etc.; Production of sintered products rich iu 

metallic Iron from tine-(P). 

Roasting furnaces ; .Stirring device tor mechanical- 

a (P).. 

and H. Kiencke. Sulphuric acid and normal sulphate from 

bisulphate ; Production of-(P). 

Metallurgical Engineering and Process Corporation. .See 

Robinson, C. 

Metallurgische Oes. See Prctceille, E. A. 

Metals Extraction Corporation, Ltd. See Durant, H. T. 1058 

Metals ..Research Co. See Weidlein. E. ft. 359 

Metcalf, A. T. See Bradford Dyers’ Assoc., Ltd. .. 

M6ttler, G. Furnace; Electric-(P) . 

Metz, H. A. See Hirschbcrgcr, J. 

Metzger, G. F. Animal matter containing moisture, oil. and 

grease ; Apparatus for treating-- (P). 

Metzl, A. Cobalt and cupper oxide.-.; Higher.. 

Meunler, G., and A. and E. Ledcrer. Di.stilier.v wash; 

Treatment of-(P). 

Meunler, J. A. Essential oils, perfumes, etc.; Extraction 

of-(P) . 013, 845 

Meunler, L. Varnish manufacture ; Use of sulphite- 

cellulose extracts in-(P). 

and A. Soyewotz. Tunning effects of various qulnoues ; 

Comparative. . 

Mewes, R. Liquefying gas mixtures and separating the 

constituents ; Process for-(P). 

Meyer, A. Terpene hydrornrbons from terpenc hydrohalides ; 

Manufacture of-(P) . 

Meyer, F., and H. Kersteiu. C'lilorides; Reduction of 

liquid anhydrous-in the reversed chlorine- 

hydrogon flame. 

See Alpine Maschinenfabrik. 853, 964 

Meyel, F. M. See Sudfcldt und Co. 781 

Meyer, H. H., and R. Gottlieb. “Pharmacology, clinical 
and experimental ’’ (translated by ,T. T. Halsey) .. 

Meyer, J. Selenium ; Gravimetric determination of-.. 

and W. von Oarn. Selenlous arid ; Colorimetric deter¬ 
mination of traces of.. 

Meyer, K. and others. Phenols and phenol ethers; 

Combination of-with diaxo compounds. 687 

Meyer, O. " Elektroeisens ; Geschiokte des-, luit 

besond. BerUcksichtiguna der zu seiner Erzeugung 

beet, eloktrlschen Oefen . 714 

Meyer, R., and S. Schuster. Type-metal; Cause of the 

oxidation of. . 317 

Bu KOllchen, K. 353 

Meyer, R. J., and others. Scandium. 420 

Meyer, T., and A. Klages. Hydrochloric acid and potassium 
blsulphate from potassium chloride and sulphuric 

acid ; Continuous production of dry-(P). 750r 

Meyer. Corrosion by dissolved oxygen. Discussion .. 4l>6, 407 

.Jftfcntelra, G. See Holde, D. 303 

h See Marcusson, J. .. 491 

MlnftizHii L., and A. Mendelssohn. Rennet; Conditions of 

activity of tho enzyme of.. 98 

and H. PMhstoiiL ^ Invertsse action; Different causes of ^ 

••6 P. Boon. 1 Enzymic action; * Nature of the d/fferent 

j£tda of inhibition of... 872, *88 

SwSona.P. ..„... 87 


143 

794 


’88 


927 

G50r 


419/ 

146/ 

349 

492 

591 

936/ 


004 

889 


583r 

43r 


548 


572 

335 

21 


Michaelia, S. Ores; Apparatus for concentrating-(P) 698 

Michel, A., Jun. Pitch filter (P)... $87 

Michel, F. Oxygen ; Preparation of-by catalytic 

decomposition of peroxides or per-salts (P). 818 

Miehip, A. C. Transformers ; Formation of deposits in oil* 

cooled. . 1190 

Mickle, K. A. East Gippsland (Victoria) ores ; Treatment of 

complex.. 202 

Midland Chemical Co. See Griswold, T. 844 

Mtege, E., and H. Coupd. Vegetation ; Influence of X-rays 

««. 877 

Mies, R. Plants, fields, sown Reeds, crops, etc.; Chemical, 

electrochemical, and electrical treatment of-(P) 432 

Miguet, P. L. ,T. Saturation, absorption, purification, 
decomposition, and synthesis; PliyRico-chemical 

apparatus for-(P). 03 

Mikluuz, It. See Dafcrt, F. W.21. 1112 

Mikuowski-Pomorski. Superphosphate and basic slag; 

Influence of the granular condition of-on 

their manurial action . 700 

Milarch. E. See Chem. Fabr. Griesheim-Klektron. 826 

Milbauer, J. Chlorine water; Decompositiou of-in 

tlie llgiit. 310 

I.cndorthopluinbnte ; Preparation of pure..703 

and B. Pivnlcka. Lead oxides; lodomctric determination 

of the higher.. 391 

Mildo, E., and Aluminium Industrie A.-G. Ammonia und 
alumina from aluminium nitride: Production of 

-O’) . 1207 

Mildner, H. See Tillmaus, J. 709 

Miles. F. D. See Laurie, A. P. 91 

Millar, F. J. M. Drying maclUnes ; Rotary-(P). 802 

Miller, E. It., und others. Calj/canthun floridue ; Volatile oil 

oi. . 1118. 

Miller, 11. F., jun. Steel furnace ; New design of oi>cn-hcarth 

-using producer-gas . 695 

Miller, J. Corrosion b> dissolved oxygen. Discussion_ 406 

Oxygen in water; Field method for determining 

dissolved. . 185 

Miller, .T, G., and P. 1». Sharplis. Asphaltume ; Determina¬ 
tion of tin- melting points of.. 1190 

Miller, R. H., and laelede-Christy Clay Products Co. Glass 

furnace (P) . 921 

Miller, W. A. See Gallagher, D. A. 48r 

Milligan, 8. See Hutchinson, C. M. 933 

Mliis, W. U., C. T. Paekurd, and E. Puckard nnd Co., Ltd. 
Sulphuric acid ; Chambers used in making - (P) 

692, 1047/ 

Mills. Power and heat costa in chemical works. Discussion 296 

Milne, 8. Pulp-mixing chests and the like (P).1085 

Mineral Products, Ltd., and H. C. Woltercck. Nickel; 

Extraction of-from nickel ores (P). 88 

Ziuc; Extraction of-from ores, especially ores 

containing lead (P) . 86 

Minerals Separation, Ltd. Ores containing metallic 

sulphides; Separation of-(P) . 320 

and othorB. tires; Concentration of-(P). 869, 969 

See Bradford, L. 793 

See Broadbridge, W. 204 

See Chapman, G. A. 836r, 836r 

See Groonway, H. H. 755 r 

See Higgins, A. H. 1160 

See Howard, A. C. 127r 

See Nutter, K. li. 556r 

See Sulman. II. L.*_ 488 

Minet, A., and H. L. L. Lucas. Furnaces; Electric- 

(P) . 837r 

Minneman, J. Felspar ; Commercial method of testing- 78 

Pottery scrap clay ; Restoration of plasticity to-.. 1049 

Minnig, H. D. See Browning, P. E. 481 

Minton, R. H. Glazes ; Effect of variations of RO clemonts 
upon chromium oxide as colouring agent in matt 

.. 1050 

Mirkin, A. Acotanilide ; Determination of.. 941 

Phenolphthalcin ; Method for the determination of- 888 

Mlrolr, V. Fermentation in the canc molasses distillery; 

The Molhant process of.. 1168 

Mirow, F. Starch; Improving the binding properties of 

soluble-(P)... 761 

Misson, G. Sulphur iu pig iron and steels; Colorimetric 

determination ox. . 351 

Mitchell, A. Water, sewage, etc.; Means for filtering- 

(P) . 99 

Mitchell, A. F. f and others. Armour plates; Process for 

treating-(P). 792 

Mitchell, J. E. Gasolene jelly; Process for making-(P) 17 

Mitchell, J. P. Cement plants ; Determination of the diutt 

fall in the neighbourhood of... 60 4 

Mtttasch, A. See Badlwhe Anil in und Soda Fabrik l»7r, ftfSr 

485r, me, 831 r 

































































































NAME INDEX. 


' PAGE 

Mittelrheinische Cement-Industrie G. m. 1). H. See Lessing, 

W. 1166 

Mdhring, B. Zinc furnaces • Apparatus for manufacturing 

reoelvera for-(P). 819 

Mbhrlng, W. Lixiviating boot slices and other subdivided 

material; Apparatus for-(P) . 841 

MSUenhoif, C. See Bayer, F., und Co. 74r 

Mbller, B. Gaseous bodies; Separation of particles sus¬ 
pended in-by high tension electricity (P) .. 206 , 601 

Gases; Purification of-by forming mist by * 

superaaturation (P). 409 

Moeller, J., and li. C. Woltereck. Coke; Manufacture of 

-(P) . 16 

Coking processes and apparatus therefor (P). 684 

Light oils ; Production of-from crude, heavy, or 

lighting oils (1») . 803 

Moeller, W. Cellulose extracts and their detection in tanning 

extracts and in leather. 840 

Loather; Free sulphuric acid in. . 96 

Mangrove in quebracho ; Detection of-by van Gijn 

and van der Waerden’s method. 839 

Pseudo-tannins in sulphite cellulose extracts. 064 

Sulphite-cellulose extract; Tanning with and detection 

of. . 305 

Moerl, F. Brass foundry ; Safety and sanitation in the- 1012 

MOrtclwerk Jolit G. m. b. H. Mortar ; Preparation of dry 

-from lime and sand (P) . 1009 

MOrtelwerk WaidmannBlust Nester und Co. Mortar which 

does not effloresce ; Manufacture of-(P). 423 

Moffat, J. W. Furnace; Electric-(P). ' 1017 

Moffatt. Power and heat costs in chemical works. Dis¬ 
cussion . 298 

Mohn, E. See Thorne, C. E. 494 

Mohr, A. Alcohol and acid vapours from neetiflers in the 

“ rapid " vinegar process ; Utilisation of the- 

(P). 370 

Moir, M. B. Chrome steels; Magnetic properties of a graded 

scries of-at ordinary and low temperatures_ 663 

Chrome and tungsten stools; Permanent magnetism 

of. . 1091 

Moise, A. Fertiliser from leather waste; Production of 

an artificial-(P). 300r, 494r 

Molassine Co., Ltd., and J. J. A. de Whatley. Cottonseed; 

Manufacture of food from cakes made from-(P) 498 

Food for animals and process of manufacturing it (P) .. 1168 

Moldcnhaucr, M. Cerium and its alloys ; Preparation of- 203 

Moldcnhauer, W., and F. Qroebe. Iron and chromium 

nitrides . 748 

aud O. Wehrheim. Ammonia, hydrocyanic add, and 

cyanogen ; Catalytic combustion of-to nitric 

oxide. 748 

Moienda, O., and F. Potters. Sugar after-products ; Working 

up.. 800 

Molesworth, C. E., und The Refrigerator Corporation. 

Distilling apparatus (P) . 341 

Molhant, A. Yoast or ferments for use in fermentation or 

distillation processes (P). 0O9r 

Molin, E. Mineral oils : Simple method of calculating tho 

viscosity of mixtures of.. 739 

Molln&ri, K., and M. Gina. Trinitrotoluene ; Waste product 

from the manufacture of.. 080 

Molinari, U. Nitrates; Reduction of-with formic ucid, 

and their determination. 419 

Mollneus, B. See Bayer, F., und Co. 347r 

Moll, F. Wood and other porous bodies; Apparatus for 

impregnating-(P). 360 

and A. Kosscl. Wood and other porous materials; 

Apparatus for impregnating-under pressure (P) 807r 

Mollard et Oumet. Esters of high molecular weight; 

Preparation of-and their u>c in printing 

Alixarins (P) . 041 

Monahan, J., and C. J. Pope. Soy-milk product and process 

of making it (P). 938 

Moud, E. S. Ammonia from produeer-gas ; Apparatus for 

obtaining-(P). 953 

Monkhouse, C. E., and M. H. Denton. Copper-nickel alloy 

(Pi . 87, 83Rr 

Monnet, C. Dyeing of hair (P). 309 

Monnier, A. Malt extracts ; Determination of the dlastatic 

power of. . 271 

Monnot, J. F. Rubber compounds (P). 838 

and Dnplex Metals Co. Clad metals; Method of making 

-(P).1015,1100 

Monschein. See Vimard. 101 

Montan- u. Industrlalwcrkc vorm. J. D. Starck. Glass; 

Ovens for making sheet-(P). 098 

Montana Metallurgical Co. See Titus, C. V . 1057,1059 

“Montanla” Brennstoffverwertung Gob. Ammonia and 
other by-product* in gas producer*; Manufacture 
-(?) ... 80*r 


Montgomery, E. T. Refractory bodies % Development of 

special. .... ,fi 

and I. A. Kruaoa. Powek^n gissee; Coloured—at 

cone 10... 

and C. F. Tefft. Roofing tile slips and glaxcs.%. 1080 

See Bleinlnger, A. V....» 78 

Montgomery, W., and Co. Sodium nitrate ; Shipments and 

consumption of-for 1911 to 1913 .. 70 

Monti, E. Wines, liqueurs, and other vegetable extracts; 

Clarifying, ageing, and refining-(P). 979c 

Moody, W. 8. See General Electric Co.1069r 

Moog, R. See Desgrez, A. 

Moore, C. Starch; Manufacture of-together with . 

a foodstuff <P) ... I 21 * 

and W. Trantom. Hides ; Method of treating —- before 

tanning (P) . 820,43& 

Moore, H. A. H. Bricks, tiles, earthenware, etc.; Water- 

proofing und colouring-(P).« 6y 4 

Moore, II. K. Evaporating und concentrating apparatus 

for caustic liquors (1»). 781 

Core compound ..* * • • *0* 

and It. B. Wolf. Sulphur dioxide ; -Method of producing 

-(|>) . 480 

Sulphite fibre ; Reclaiming waste products in the manu- 

facture of-(V)...059, 1000 

Sulphite liquor ; Process of making-(P). 709 

See MuUiken, 8. .. 1008 

Moore, It. JJ., and K. L. Kithil. Uranium, radium, and 

vanadium ; Report on.. *03 

Moore Filter Co. See Leach, T. L. 82S 

Moranz, G. F., and Chicago Varnisli Co. Dry-kiln (?) . OOfi 

Morawitz, H. See Badischo Auilin und Soda Fabrik. 485» 

Morcom, It. K. Alloys or mixtures of metals or other fusible 

materials ; Formation and application of-(P) 1018 

Metal spraying (coating)... * • 

Metallic coatings or deposits; Process and apparatus 

for applying --to surfaces (P). 908 

Mordan, J. See Davis, D. J. 

Moreau, L., and K. Vinet. Arsenic; Determination of 

traces of-of the order of 0 001 mgmi. 44* 

Moreau, V. Coal and lignite ; Briquetting --by means of 

a mixture of pitch and tar oils (P). 

Morey, U. W. Sodium and potassium silicates; New 

crystalline-: their preparation and properties So! 

Morf, E. Melting and projecting fuslblo substances; 

Apparatus for-(P) . 7871 

Morgan, 1. See Findlay, A. 411 

Morgan, J. C., and C. James. Rare earths; Dimethyl- 

phosphates of.. 7< 

Morgan, J. J. Alcohol from garbage ; Manufacture of — 

(P)... 117< 

Morgan Construction Co. See Jefferies, E. A. W. 804, 782, 104f 
Morin, A., and others. Fuel; Composition for aiding the 

combustion of-(P).085. 

Morison, C. G. ?., and H. C. Doyne. Moils ; Ferrous iron In ^ 

and D. B. Mothers. Don pan in soils; Solution and 

precipitation of iron in the formation of.. 21€ 

Moritz, E. It. Beer ; ToruJa producing a pine-apple flavour 

in..*. m 

Moritz, R. Absorption or reaction towers ; Packing-(P) 802 

Mork, H. 8., and Chemical Products Co. Cellulose acetate; 

Preparation of filaments, films, and masses from- 

(P) 958 

See Gallagher, F. E. 500, 058, 801r 

Morpurgo, G. Explosion of acetylene from calcium cyana- 

raide in Trieste Harbour. 482 

Morris, D. J., and J. E. Carroll. Cementitious compound (P) 047 

Morris, I. P. See Findlay, A. 410 

Morris, J. (». See Wilkins, J. and E... 80 

Morris, J. T. Velocity of flow of gases and vapours; 

Apparatus for measuring the-(P). W® 

Morris, T. A. See Folland, ... *05 

Morrison, A. C. Separating mixed liquefied gases ; Process 

for-(P) . 

Mortcrud, E. Cellulose ; Plant for tho manufacture of- 

by tho indirect boiling process (P).. 740 

Morton, A. See Kay, F. W.. * • • • *8*7 

Morton, F. M., and others. Dyeing machine ; Beam-(P) 960 

Morton, H. A. Glucose (dextrose); Absorption of-by 

bone-black . 

Moscicki, I. Furnace; Electric-with rotary flame for 

treating gases and vapour* (P) ..756* 

Gases or vapours ; Apparatus for treating- muk 

liquids (?) . 787f 

Moser, L. Copper peroxlte .*M 

and O. Schmid. Carbon monoxide; Determination of 

-by means of yellow mercuric oxide . .... ..... 441 

Moses. T. Ceramic materials and products; Manufacture . 
of —(?) . :w 
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Mossier, G. Morphine In poppy capsules; Formation and 

yield of. . 1070 

Mott, F. 0., and others. Milk cultures; Apparatus for 

preparing-(P). 330 

Motter, M. G. ,5#** Wilbert, M. L. 378 

Moufang, E. Wort boiling; Chemistry of pressure- .. 761 

Mougnc, G. See Bourquelot, K. 940 

Moulton, C. R., and p. F. Trowbridge. Soils; Determination 

of the lime requirements of.. 1066 

Moulton, Lord. Aniline dyes ; British manufacture of- 1190 

Monrcn, O., and A. U-papc. Nitrogen; Crude - 

(nitrogen f rare gases) in natural gaseous mixtures 1J18 
*Mowry, A. L., and F. A. Secord. Plastic materials ; Treat¬ 
ment, of-(P). 051 

and others. Soap; Manufacture of-(P). 557 

Mlihlbauer, J. Chromates of licuvy metals and ot alkaline- 

earth metals; Manufacture of- and of 

chromium colouring matter (P). 255 

Mflhsani, H. See llOmberg, it.302, 822 

MUller, A. Steel rcilnmg in an acid electric furnace; 

Metallurgy of.. 202 

and C. Bomhard. Gases; Apparatus for puriiyjng waste 

and L. R. Presenilis. Potash trade waste ; Iniiuenccof- 

on the biological processes in river waters. 882 

See Lampart, J. B. 216 

M Oiler, A. F. (’ombust ion residues, especially those obtained 
from furnaces ; Apparatus for separating the solid 

-(P) . 863 

MUller, O. See Kalle und Co.1084r 

MUller, K. Nitrogen hexoxide and isonitrogen tetroxide of 

F. Raschig ; The.. 352 

und F. Seidel. Ferrieyanides ; Volumetric determination 

of-|n presence of ferric iron und cyanides_ 690 

and (J. W’egclin. iodides; Jodoinetric determination of 


See Fichter, F. 689 

See Wolf, J.145 

MUller, F. Blast-furnace gas purification; Development 

of dry-cleaning in.. 553 

Silk ; Process for weighting - by means of 

hmmatoxylin (P). 418, r tWr 

See Badisclie Anilin und Soda Fabrik. 363 r 

Muellcf, H. See Becker, 0 . 73 

MUller, J. See Badischo Anilin und Soda Fabrik. 366 r 

MUller, O. Drying paste goods ; Apparatus for-(P) .. 343 r 

MUller, P. G. Binding or covering medium from waste 

sulphite lyes; Manufacture of a-(I*). 478 

MUller, P. T. Water ; Action of protozoa in the purification 

of stored.. ipfly 

Water: Rapid method for the bacteriological exami¬ 
nation of-and its use for the control of water 

supplies and filters. 1070 

MUller, W. J. Explosive Rubstance containing arsenic. 748 

MUntx, A., and II. Guudeehon. (’lays ; Classification of- 24 

and E. LainiS. Vlnasse from beetroot distilleries; Methods 

for purifying.. 213 

Alucsmann, J. See Wagner, II. 1098 

Mugdan, M. See Consortium f. Klektrochem. Industrie.. 6G8r, 043 r 

Muir, F. J. Dyeing machine (P) . 547 

Muir, J. See Calico I^-intcrs Assoc., Ltd . 309 , 480 

Mulrhead, J. A. Filters; Pressure-(P). 1192 

Muirhead, W. Semi-steel; Manufacture of-(P). 1096 

Mukerjl, J. N. See Leather, J. W. 1007 

Muller, C. Colouring matters of the, sugar cane; Natural 
-7-7. anil their influence in the manufacture of 

white sugur . 494 

Soaps ; Manufacture of compact llonting-(P) .. 324 , 603 

Sugars; Determination of reducing-in sugar for 

melting . 494 

Muller, R., and Deutsche Celluloid Fabrik. Anhydrides 
of organic acids or mixtures of anhydrides with 

their acids; I’reparatiou of-(P). 985 

Muller, W. See Meguin, F., und Co. 189 

Mulliken, 8. 1 *., and H. K. Moore. Ethane ; Manufacture of 

.. -< p ) . 1002 

Mumma, G. R. See McElroy, R. H. 1051 

See Raymond, G. M. 1207 

Muntz, W. E. Rubbeml fabrics and similar articles; 

Preservation of-(P) . 974 

8ilk or other fibres ; Treatment of waste-to Increase 

their coefficient of friction on each other (P). 546 

Muraour, II. See Marqueyrol .. 335 

Murat, M. See Sabatier, P. 70, 347 

Murat, Malson. Alloys not usually suitable for making’ 
plated ware; Production of adherent deposits of 

precious metals on-(P). 970 

Murdfleld, R. See Klckton, A." . 668 

Murphy, A. Electroplating, etc.; Apparatus for-(p).. 927 

Murphy, W. F. Ore-roasting furnace (P). 794 

Murray, G. A. See Brown, G. H... 78 


Murray, J. A. Palm-nut kernel cake. 1218 

Steam generator ; Laboratory.. 162 

Musgrave, A. F. Wool fibre ; Bleaching of.. 1202 

Myrens Verksted A/S. Drying apparatus; Air or gas 

supply arrangement for-(P). 408 


Nuamloozc Yennootsehap Algemeeno Exploitatic Maatschap- 
pij. Protein compounds from fish ; Preparation of 

soluble-(P) . 215, 763r 

Naaml. Vennootsch. Ant. Jurgens Vereen. Fabr. Catalytic 

agents; Regeneration of-(P). 557 

Reduction of organic compounds by hydrogen in presence 

of palladium (P) . 508 

Naamlooze Vennootschap Briquet. Co. Briquettes of coal 

and carbonaceous waste , Process for making- I 

(P). 825r t 

See Van Hall, A. F.lU83r 

Naamlooze VcnnootBchnp Fnbriek van Clicmische Producten. 
Anhydrides of monobasic organic carboxylic acids: 

Production of-(P) . 219, 807r 

Sulphocarboxylic anhydrides and their alkali and 

alknlme-earth salts ; Preparation of-(P) 219, 569r 

Nuamloozc Vennootschap Hollandsche Zijde Maatschappij. 

Artificial silk ; Manufacture of-\P) . 349r 

Naamlooze Vennootschap .Maatschappij Dcstillator. Dis¬ 
tilling liquids; Process for-(P) . 188 

Nabatedt, A. T. Sewage disposal and water purification 

apimrutus (1‘) . 1221 

Nncivct, A. See Loisel, B. 321 

Nagai, K. Shd-gyu and Yii-jn oils. 706 

Nagel, O. Feeding-stnffs and food products ; Preparation 

of new—— . 498 

Mixing purposes ; The application of jets lor-- 522 

See Buur, K . 88, 555r 

Nakamura, J. See Majiuui, R. 91,91 

Nametkine, S. 8. Hydrocarbons, Separation of mixtures 

of saturated and unsaturated-by means of 

potassium permanganate . 1229 

Nnrjcs, P. Beer containing iron ; Preparation of-(P) 659 

Nash, T. I£. Pulp stud : Apparatus for refining-for use 

m makiug paper, etc. (P) . 640 

Natlian, F. L., and others. Explosives (P). 44lr, 712r 

Nathorst, H. J. H. Magnetic separator (P). 87, 871r 

National Carbon Co. See Bemis, A. 8. 928 

See Brown, J. W. 555, 796 

See Fleming, 8. II. 791 

See Hinckley, A. T. 050 

See Seabury, K. L. 1102 

See Wllker, A. V. 1150 

National Gas Process Co. See Cochran, J. K. ... 636 

Naudet, L, Sugar diffusion process and appaiatus (P)_ 878 

Naumann, A. Renctions in acetonitrile . v . 199 

Naunton, W. J. 8. See Tutin, F. 102 

Navaltuni, Ltd. See Bailey, S. R. 30 

NavusBart, M. Tannin; Colloid-chemical studies on-493 

Naylor, W. N., and S. P. Hutton. Aluminium alloys (P).. 31r 

Nedcrlandsche Gutta-Percha Maatschappij. Guttapercha ; 

Manufacture of-(P) . 431 

Nedoma, C. L., and J. H. Fletcher. Explosive engines; 

Method. of economising fuel and preventing carbon 

deposits in-(P) . 1002 

Neelmeler, W. See Bayer, F., und Co.C39r, lisir 

See Jordan. H. 743r 

Nef, J. If. Sugar group ; Dissociation in the.. 366 

Negro, L. Chalk : Manufacture of precipitated-(P) .. 312 

and F. Neumcrkel. Lime ; Manufacture of quick- 

in the form of blocks (P) . 260 

Neidig, It. E. Silage formation ; Chemicul changes during 

.. 1109 

Neisser, M. Lead poisoning caused by a water supply .. 1108 
Nelsen, H. Gas and coke ; Apparatus for making—— (P) 16 
Nelson, A. A., and Acme Steel Goods Co. Metals ; Cleaning 

-clectrolytically (P) . 1095 

Nelson, J. M., and 8. Born. Jnvcrtase ; Chemical constitu¬ 
tion of.. 271 

Nelson, T. A. See Jardine, J. L. 1009 

Nemes, A. Sulphuric acid ; Lead chambers-for usie in the 

manufacture of-(P) . 563 

N6o-M6tallurgie, La. See Chaplet, F. M. 89 

Nornst, W., and Nemst Lamp Co. Electric glow lamps (P) 955 

Nesblt, A. F. See Strong, W. W. 1198 

Nesbitt, C. T. Steel furnaces ; Crucible versus electric- 595 

Nestor und Co., Mdrtelwerk. Mortar which does not 

effloresce; Manufacture of-fl?) .. 423 
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Nestler, A. Saffron ; Detection of magnesium sulphate in 

^. 501 

Net*, C., und Co. Fibrous materials ; Process for degreasing 

-by means of fat solvents (P) . 72, 47 Sr 

Neuberg, G., and J. Kerb. Aldehyde; Formation of- 

during the fermentation of hexoses and the so- 

called auto-fermentation . 37 

Fermentation of pyruvic acid by living yeast; Question 

of the formation of laetic acid in the.. 608 

Fermentations in the (ysories . 501 

and F. F. Nord. w-Amvl alcohol; Formation of-by 

yeast, and its occurrence in nature. 008 

Ethylmercaptan ; Phytoehenucal formation ot-.. 84 L 

aud P. Rosenthal. Carboxylase ; Investigation of- .. 496 

and H. Stecnboek. Valerie aldehyde; Conversion of 

-into amyl alcohol by yeast. . 212 

and E. Welde. Nitro romiMmnds and aldehydes . J'hyto- 

ehemlcal reduction of — . 608 

Nitro-grou]) : Phytochemical reduction of the - to 

the amino-group. 434 

Ncuburgcr, A. Aluminium; Improving the properties of 

-. Aluminium-cobalt alloys . 203 

Neufeld, C. A. Wines; The sulphuric acid content of 

German and other. . 369 

Neumann, B. Sodium ; Studies on the preparation of-424 

and E. Borgve. Sodium and iMitasshim salts ; Kleetrolysia 

of fused mixtures of.. 596 

Strontium ; Preparation of metallic —. 358 

and S. Qicrtsen. Sodium ; Studies on the preparation 

of.. 263 

Neumann, F. E. F. Cocoa and chocolate ; Process for pre¬ 
paring-(P) . 371, 763r, 1210r 

Neumann. M. P., and H. Kalning. Rye and its products; 

Composition of.. 1106 

and others. Flour and bread , Determination of fat in- 1109 

Neumann und Co. Choiii. Fabrik. Esters of tertiary alcohols ; 

Preparation of-(P). 845 

Neumerkcl, F. Lime in block form : Process for producing 

-<P) . 353 r 

See Negro, L. 260 

Nett-Metals and Process Co. See Gleason, K. D . 554 

Neville, F. H. See Heyeock, C. T. 867 

Newberry, 8. II., and H. N. Barrett. Barium hydroxide; 

Manufacture of-(P) . 962 

Newbcry, E. Over-voltage . 1096 

New England Metal and Machine Co. See Hilliard, J. D... 31 

Nowhall, C. A. See Benson, If. K . 1052 

New Jersey Zinc Co. See Rigg, G. 650, 870, 870 

See Singmaster, J. A. 1988 

Newman. F. R. Emulsions ; Experiments on.. 207 

New Oil Refining Process, Ltd., and E. L. Lomax. Mineral 

oil; Manufacture of products from-(P)- 543 

and J. L. Rossini. Mineral oil; Apparatus for converting 

-into volatile spirit (P) . 472 

Mineral oil; Manufacture of a product from-<P).. 244 

Niagara Alkali Co. See Doerflinger, W. F. 353 

See Ruhm, H. 1). 145 

Niagavl, J. Basic dyestuffs ; Fixation of-by means of 

naphthols. 197 

Niblett, J. T. Bleaching fabrics; Apparatus for-(?) 1153 

Electrolytic apparatus (P) . 1016 , 1059 

Nichols, W. G. Manganese steel; Manufacture of — (P) 792 
Nichols, W. H. United States chemical industry ; Effort 

of the War on the.... 914 

Nichols Copper Co. See HcrrcshofT, J. B. F. 870 

Nldoux, M. Carbon monoxide from blood ; Apparatus for 

extracting. . 158 

, Carbon monoxide; Laws of absorption of-by 

Mood in vitro . 99 

Carbon monoxide; Laws of absorption ot-by 

blood in vivo . 274 

Nicol, E. W. L. Gas coke for steam raising . 1193 

Nioolardot, P. Leather; Determination of the acidity of- 606 

Nicolle, C. J. H. Vaccines, cultures, etc., and their prepara¬ 
tion (P) . 666 

Nicou, P. Iron ore deposits of Western and Eastern France 1010 
Niederlahnstcincr Maschinonfabrik, and P. Hahn. Hunks of 

yarn ; Apparatus for shifting-in dyeing (P) .. 641 

Niegovan, V. Drying aqueous nniinal or vegetable liquids; 

Process for-(P) . #23 

Nield, J. H., and General Chemical Co. Hydrochloric acid ; 

Manufacture of-(P) . 864 

Nielsen, H. See Nitrogen Products and Carbide Co., Ltd. 241, 584r 
Nielsen, N. J. Liquids containing fatty globules ; Process 

and apparatus for sterilising-(P) . 882, 1110r 

Nlerenstein, M. See Geake, A. 431,102ft 

Niewertb, H. Reducing compounds; Apparatus and 

process for-(P) . 87, 360 

NikJwi, H. Silicates; Influence of humic substances on the 

weathering of. ... 1164 


Niflhlda, H. Acetylnitrocclluloses and their utilisation for 

celluloid . 47# 

Nitrocellulose ; Viscosity of solutions of-in alcoholic 

camphor solutions . 47# 

Nisjonson, H. Sulphuric acid; Determination of iron, 

mercury, and arsenic in. . 108# 

Nitritfabrik A-(L Ether; Recovery of-during con¬ 

centration of ethereal solutions of tannin and 

similar solutions <P) . 018 

and M. llame). Gallic acid ; Preparation of-(P) .. 844 

Nitrogen Co. See \ckor, C. K. 12I4T 

Nitrogen Ges. m. b II. Nitrogen and carbon dioxldo ; Process . 

for obtaining-(P) . 962 

Nitrogen Products Co. See Bucher, J. E. 264r, 360f. 422f, 692, 

962, 1164, 12071- 

Nitrogen Products ami* Carbide Co., Ltd., and H. Nielsen. 

Filling materia! for absorption, reaction, mixing, 

and eooliug towers (P).241, 584r 

Nitsche, F. See Gnibe, G. 749 

NiviOrc, J. Essential oils; Determination of esters in-—— 880 
Noad, J.. ami Oil .Shale Products, Ltd. Sewage sludge; 

Process for obtaining products from-(P).... 274 

Nobel, A., und Co. See under Dynnmit A.-G. vorm. A. Nobel 
und Co. 

Nobel’s Explosives Co., Ltd. See Juquea, A. 89If 

Noble Electric Steel Co. See Frlekey, It. E. 87 

Noblet, P. See Cisclct, J. 77f 

Nodon, A. L. C. Cellulose and substances containing It; 

Electrical treatment of-(P) . lOOr 

Noclting, E. Phenylaectaldehydo and its derivatives; 

Report on Jebl’s method of preparing- .... 388 

Nogier, T. Sterilising liquids by means of ultra-violet rays ; 

Apparatus for-(P) . 435f 

Noldin, F. See Will, H. 156 

Noll, W. Mixing liquid with gas ; Automatic regulation of 

pressure-vessels for-(P)... 469 

Noliau, E. H., and L. <Daniels. Sulphonlc acids ; Reaction 

of alkali salts of-with alkali phenolates by dry 

distillation . 084 

Nolte, E. See Ungnnde, 0. 270 

Nonnct, L. Bisulphites; Process for stabilising-<P). w 354f 

Nord, F. F. See Neuberg, C. ..... 608, 841 

Nordstrom, J. A. Centrifugal machines (P) ...!. 682 

Normann. W., and F. Schick. Fat hardening; Osmium 

dioxide as catalyst in. . 756 

NorrlB, 1). Bases of gasworks coal tar which are believed to 
induce pitch cancer, and u method for rendering 

them inactive . 741 

Norris, F. P. See. Maccalluin, N. K. 871f 

Norris, R. S. Sugar recovery ; The Battclle process of- 164 

Norris, R. V. Glycogen ; Factors influencing the ond-polnt 

of the hydrolysis of-by diastatic enzymes .. 1028 

See Harden, A. 668 

Norsk Hydro-Kloktrisk Kvaelstofaktieselskub. Calcium 

nitrate und other salts; Reduction of-to a 

1! no I y-divided state without producing dust (P) 865, 1154r 

Drying liquids, gases, and vapours; Process for-(P) 

643. 1193r 

Electric arc furnaces; Admission of gq# into-(P) 

872, 872f 

Electric arc furnaces; Electrodes for-(P). 878 

Electric arcs; Production of long stable-and 

apparatus therefor (P). 602r 

Electric furnaces with ares spread magnetically ; Direct- ^ 

ing the gases in-(P) . *#01 

Metallic bodies ; Protection of-against the action 

of nitrous fumes (P) . 598 

Nitric, acid ; Process for concentrating dilute —— (P) 486r 

Nitrous gases ; Process for absorbing-(P) . 646 

See Bosch, (.'. 1154f 

See Collett, E. 1009r 
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soft-(P). 965 

Peterson, F. P. Gas (P) . 585 

Peterson, .1. F. T. See Do Yams, A. R. 746r 

Peterson, P. E. Zinc furnace; Electric. . 357 

Pethcrbridge, F. Jt. See Russell, E. J. 569 

Pctinot, N. See Stassnno. E. 554 

Petit, F. Cellulose xnnthate; Manufacture of derivatives 

of-(P) . 196, 858, 953f 

Petit, G. H. Aluminium; Detection of traces of-- 162 

Pctit-Devaueelle, L. Ores uud metals ; Method and appar¬ 
atus for treating-(P) . 89 

Petkow, N. Guyot. tar . 1074 

Rose oil; Composition ami adulteration of- .... 585 

Petrenko, G. 1. Alloys of zinc uud silver queuched or 

annealed; Electrical conductivity of. . 1211 

Silver-zinc and sih er-alundidum ; Hurdness of the 

systems. . 1211 

Zinc; Polymorphism of. . 1212 

Petrie, d. M. Cynnogcnetic plants of New South Wules.. 982 

Petrik. E. Ceramic industry ; Problem of lead in the- 80 

Glazes; Leadless-in commerce . 314 

Petroff, (J. Sulphonie acids from crude petroleum hydro¬ 
carbons and solid residues ; Process for extracting 

and separating-(P) . S45r 

and G. von Tisehenko. Fatty acids ; Process for decoloris¬ 
ing-(P) . 875 

Petrotf, G. W. See Eidoff, A. P. 1195 

Petroleum Solid Fuel (Patent) Co., Ltd. See Davis, D. J. 1106 
Petronl, U. Bustcnari petroleum and its derivatives; 

Products of destructive distillation of crude-.. 1195 

Potters, F. See Molenda, O. . . 800 

Pettigrew. Sewage ; Purittration of-without the aid 

of filters. Discussion . 1129 

Peyvel, M. 8. Textile plants; Electrolytic and electro¬ 
chemical process for degumming-(P) . 858 

Pfanstiel, R. See Bedford, M. H.. 1068 

Pfaul, C., Nachf. von F. Bode. Gases and liquids; Apparatus 

for separating suspended impurities from-(P) 632 

Pfeiffer, T., and E. Blanck. Plants; Influence of man¬ 
ganese and aluminium on the growth of ——. 1101 


















































































NAME INDEX. 


PJeiKer, Gobi. Grinding, cnwhlng, pulverising, etc.; Boiler 

»nd ring mills for-(P) . Ml, 

Ffionmer, F. Vulcanised froth; Manufacture of-(P) 1 

Phslen, W. C. Bauxite and aluminium production in the 

United States . 

Potash salts. Summary for 1913 (United States)'.!!. 1 
Pyrites and sulphuric acid In the United States ; Pro¬ 
duction of——in 1013 . 

Philadelphia Drying Machinery Co. Her Allsop, T. 

Philadelphia Storage Battery Co. tier Skinner, J. M. 

Philip, A. Condenser tubes: influence of coke on the 

corrosion of-in non water . 

Oils ; Treatment of-to lower their viscosity (P).. 

Oils ; The viscosity of -—. Discussion . 

Zinc in coinage bronze ; Estimation of-by volatili¬ 
sation. Discussion. 

and L. «T. Steele. Combustible gases; Detectors of- 

Phillips, A. .1, See Klein, A. A. !..!.!!!!! 1 

Phillips, 0. T. II Bricks or quarries for uh** in the bottoms 

of ovens and kilns (P) . 

Phillips, U. I). Terracotta bodies, slips, and glazes. I 

Phillips, H. Phosphorus in iron and steel; Determination 

of.. 

Phillips, H. A. Cinnamic aldehyde ; Stability of - — .... 
Phillips, W. B., and 8. H. Worrell. “ The fuels used in Texas ” 

PhiJpot, ,1. T. See Smart, B. .7. 

Phoenix Iron Co. See Muccalluin. N. H. .H 

Phflnixwcrk See Otto, F. E. 

Picard, H. F. K. See Sul man. H. L. 24, 30. 488. 489, < 

Pickard, ,T. A. “ Steel analysis ; Modern-” . 

and F. M. Potter. Steel; Tile oxygen content ot oimmi- 

hoarth.. J 

Pickering, A. S. Mercury imports and exports; British- 

Pickering. (). W., and Pickering Point and Pigment Co. 

Pigment and paint (P) . 1 

Pickering, S. T T . See Bedford, Duke of . 1 

Pickering. Naphthalene in s|>ent oxide ; Estimation of-. 

Discussion . J 

Picon, M. Butinc (ethylaeetylenc); Preparation of pure 

»SVe Lebcau, P. 037, 

Pictet., A., and M. Bouvicr. Vacuum tar . 

Pictet, R. P. Caseous mixtures; Separation of-into 

their constituents (P) 1 

Iron free from curbon ; PrAd action of-direct from 

ores (l*) . 

Retort or furnace tubes or chambers fur gaseous reactions 

at high temperatures; Manufacture of-(1*).. 

Pidoux, A., aud P. dc Carsalade. Rubber; Cementing of 

-(P) . £ 

Pieper, 0. See Von Wilmowsky, E. F. 

Pier, M. Hydrogen or gas mixtures containing it: Process 

and apparatus for bringing-to reaction (P).. 

Pierro-Hcrvotte, P. See Ragot, E. 08, 1 

Plerron, P. R. .See C6tc, K. F. ' 

Pierson,O. G.,andSoc. J. ct O. G. Pierson. Gas-producers; 

Steam generators for - - - (P) . 

Plest, 0. Cellulose for making cellulose solutions; Prepara¬ 
tion and requirements of.. 

Pieters, J. See Lecocq, E. 

Pletzsch, A., and G. Adolph. Electrode for preventing 

•cathodic reduction (P) . ■ 

Hydrogen peroxide ; Manufacture of-(P) .. 200,1 

Piketty, P. Furnace for roasting ores (P) . 

Pikos, P. Aluminium apparatus ; Destruction of-by 

the gal vano-catalytie action of copper. 

Benzene nitrating apparatus; Explosion of a east. 

iron.. 

Pilaski, L. Charcoal for purifying and Altering purposes; 

Manufacture of active jiowdered-(P) 2J6, 216r, - 

Pim, O. A. See Matthews, F. E. ! 

Plnel, A. Gum or mucilage from locust beans ; Manufacture 

of-(P) . i 

Plnnock, H. T. Fuel; Discussion on. . 

Moisture in zinc ashes ; Estimation of-. Discussion 1 

Sewage sludge; Treatment and disposal of-. Dis¬ 
cussion . 

Pinnow, J. Quinol-sulphitc solutions ; Oxidation and pro¬ 
tection of. . 

Quinone and sodium sulphite . 

Pinoff, E., and K Gude. Laevulose; Qualitative and 

quantitative tests for-in presence of other 

sugars . 

Pinto, C. de C. Rubber latex ; Means for coagulating- 

(P). 3 

Plntsch, J., A.-G. Hydrogen; Manufacture of-by 

decomposition of steam (P) . ♦•••*• 

Oil-gas; Process for making-of uniform quality In 

and P. ^Friedrich.' Wires'; ‘Proe^'for shari^'nJng the ends 
of line—— (P)..... < 


Ptotrowskl, W. See Schlumberger, E.i.1687 

Pisani, F. Calotte which beoomes phosphor eeoent when 

heated. 1118 

Cocaine ; Reaction of. . 9OT 

Pistor, 0. See ('hem. Fabr. Grleshofni Elektron . 188f 

l’itini, A. a-Amlnopyridinc and its acetyl derivative, and 

their pharmacological study . 1222 

Morphine and codeine ; Investigation of some deriva¬ 
tives of. . 1221 

Pittsburg Iron and Steel Foundries, Ltd. Iron alloy (P).. 886r 

Pittsburgh Metallurgical Co. See Plock, A. F. 860 

Plva, A. See Levi, M. (4. 810 

Pivnicktt, B. See Milbauer, J. 591 

Planchon, V., and A. Luml&re et sen Ills. Hoc. Anon. Photo¬ 
graphic film (1J) . 1227r 

Planes, Ltd., and W. P. Thompson. Hydrocarbons ; Making 

lighter -—from heavier ones (P) . 542 

Plat seh, M. Briquettes; Cse of sulphite-Cellulose lyes for 

making-(P) . 120r 

PluuHOii, H., and G. von Tisehenko. Distilling wood, peat, 

moss, straw, etc.; Process for-(P) . 1150 

See Tisehenko, G. 204, 244, 244, 412 

PI fines, C. Soap containing hydrocarbons; Manufacture of 

a stable-<P>. 557, 1215r 

Soaps ; Increasing the efficacy and hardness of neutral 

—- by mixing them with hydrocarbons (P)- 603 

Plimmer, R. H. A. Phosphorus compounds: Hydrolysis of 

organic-by dilute acid and dilute alkali. 604< 

and H. J. Page. Phytin ; Investigation of.. 660 

Plinntus, W. Rubber, horn, and Ivory; Manufacture of 
products resembling-from albuminous sub¬ 
stances (P). 558, 650 

Plock, A. F., aiul Pittsburgh Metallurgical Co. Ores; 

Apparatus for sintering -(P) . 860 

Plttcker, W. Water; Detection and significance of B. coli 

in-* .. 1110 

Pliiddctnann, W. See Auerbach, F. 872 

PodszuH, E. Incandescence bodies of boron for electric 

lamps, furnaces, etc. (P) . 474 

Milting refractory materials fusible only at high tem¬ 
peratures; Process for-(P). 700, 887r 

Refractory bodies for electric incandescence lamps and 

their‘manufacture (P). *70 

Thin-walled articles from substances other than clay, 
which can be moulded or burnt like ceramics; 

Manufacture of very—— (P) . 882 

Pdrscke, II. P. R. L., and J. A. K. A eh on bach. Secondary 

batteries; Negative electrode for secondary-(P) 051r 

Poetter, H. Gas producer (P) .. 686 

and Poetter Gcs. Furnaces provided with regenerative 

chambers (P) . 408, 683r, 737 r 

Pohl, 12. Magnesite and dolomite; Production of sintered 

-(P) . 922 

Pohl, IT. See Chem. Wcrke vorm. Dr. H. Byk . 614r 

Pohl, I*. See Von Auwers, K. 827 

Pointe, J. A. Corn, grains, and the like; Process and 

apparatus for treating-(P) . 380 

Polack, W. G. See Slade, R. E. 481 

Poland, K. K. Centrifugal separator (P) . 688 

Hydro-extractor (P). v . 583 

Pollacsek, T2. Sulphite pulp spent lyes ; Preparation and use 

of binding and impregnating substances from- 

(P) . 248, 746r 

Poliak, A, Chemical reactions and thormal processes ; Pro¬ 
cess and apparatus for carrying out -—- (P) .... 1$8 

Poliak, F. Formaldehyde ; Manufacture of crystalline poly¬ 
merisation products of-(P) . 218, 508r 

Poliak, L. Tanning extracts ; Clarifying and decoloris¬ 
ing .... 866 

and Rndische Aiiilin und Soda Fabrik. Tanning skins; 

Manufacture of compounds for-(P) .. 976 

Polotzky, A. See Herzog, R. 0. 687 

Polvsius, O., Eisengicsserei nml Masehlnenfabrik. Iron ores; 
Increasing the output of rotary kilns, especially 

such ns are used for agglomerating-<P) - 885 

Iron ores. etc.; Treatment of fine-by agglomera¬ 
tion and smelting (P) . 488 

Wet-grinding ; Compound mill for-(P) . 907 

Polysius, O. Convey!ug and mixing slurry, sludge, mud, 4 

et<\ : Method and apparatus for-(P) . 408 

Pomerauz, H. Hydrochlorides of primary aromatic amine* 

and their derivatives ; Isolation of-from the 

reduction products of nltro-, nltroso-, azoxy-, **>-, 

and other compounds (P) 246 

Pomerov. J. Water fed into steam generator*; Apparatus 
‘ for removing oil, grease, and salts suspended In —— 
and for heating, purifying, and softening the water 

(P). 884 

Ponndorf, W. Curative agents for tuberculosis, smallpox. 

and foot and mouth disease ; Preparation of-(P) 220 

Poole, B. M. Wood gMlend by-producta: Metbodmnd 

eppontu (or nuking-(P) . 190, Mtr, SUr 
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PAM 

Pope, C. E. Paper; Drying and surlaoe-flnishing ot-(P) 668 

Pope, C. J. See Monahan, J. 938 

Pope, F. and G. M., and Southern Manufacturing Co. Wood ; 

Method of distilling-(P) . 304 

Pope, T. H. Beer; The ebullioaeope in the determination 

of original gravity of. . 490 

Popp, M. Basic Blag ; Sources of error in the analysis of- 704 

Porccg. P. Paraffin wax industry in Austria ; Application 

Of cold in the.. 1042 

and L. SteinBchneider. Filter plate (P) . 409r 

Porritt. B. 1)., and North British Rubber Co.. Ltd. Fabrics 

for spherical and dirigible balloons (P) . 132 

Porteniont, E. Sugar juices: Apparatus for boiling- 

by the strum from the juice, without addition of 

fresh steam (P) . 706 

Sugar juices. Apparatus ior the. rapid evaporation of 

-umlcr low pressuic (P) . 879 

Porter, A. T. Fuel; Treatment of liquid-to produce 

\apour (P) . 580r 

Porter, II. and A. C. Ekldner. Pittsburgh coal bed; 

Weathering of the-at the experimental mine 

near Bruecton, Pa. 850 

Porter, N. .1. Iron or steel or like structures ; Composition 

for covering-(P) .. 486 

Portevin, A. Cementation with mixed carburising agents 28 
Copper-tin and copper-zinc alloys , Effect of annealing 

on quenched.. 553 

Steels; Equilibrium of curlmriBitam of——in fused 

mixturcB of potassium chloride and cyanide .... 487 

Steels; Speed of transformation of-when heated, 

and tne specific electrical resistance of iron. 791 

and V. Bernard Steel; Influence of coalescence on the 

mechanical properties of-, and on alloys .... 1011 

and J. Durand. Steel, Formation of Neumann lines in 

.. 791 

Portland Gold Mining Co. Set Clancy, .EC. 1088 

Post, E. C. See Tiuabe, W. 367r 

Post, W. IT., and Postum Cereal Co. Bemage extract (P) 803 

Postel-Vinay, A. See Otto, M. P. 663 

Potmesil, It. Sec Votocek, E. 36, 846 

Pott, F. Filtering material of high efficiency ; Preparation 

Ota-(P) . 187, 342r, 343r 

Potter, F. M. See Pickard, J. A. 1010 

Potter, H. N., and G. Westinghousc. Silicon monoxide ; 

Production of-(P) . 86Gr 

Potter, J. A. Smelting ores ; Apparatus for-(P)- 1095 

Potter. W. S. Manganese «ted ; Formation of nun hined 

shapes of-(P) . 29 

Potts, II IS. Prediction atul invention in chemistry - 392 

Poulenc frtres, and K. Oechslm. Mcthylphenylglyeine- 
arsinie acid and its reduction product, arseno- 

methylphenylglycine ; Preparation of- (P) .. 276 

l'oupart, W. Filters for milk, etc. (P). 1024 

Fowarnin, (L, and A. Barabauow. Willow barks ; Classifi¬ 
cation of-by means of chemical reactions .. 558 

and N. ftchurawlcw. Tannin of the bark of Saiix alba x 

vimituiU a. 558 

Powell, ('. W. R. Syrups and molasses; Determination of 

the viscosity of refined. . 238 

Thermo-regulator for thermostats at temperatures very 

close to room temperature . 899 

See Fawsitt, C. E. 234 

Power, F. 1L, and H. Browning, jun. Anthcmi* nobilia 

(chamomile); Constituents of the flowers of- 885 

« Cotton-root bark ((Jowi/pium herbaceum); Chemical 

examination of.. 1026 

Matricaria chamomilla ; Constituents of flowers of —— 1026 
and A. H. Salway. Darieeia latifolia ; Constituents of 

.. 435 

Dlbcnsoylglueoxyluse, a natural benzoyl derivative 

of a new disaccharide . 566 

Sarsaparilla root; Chemical examination of-.... 217 

Poul, W. Sec Siegfried, M. 504 

Praetorlus, P. Set Stock, A. 223 

Prager, M. Evaporation ; Continuous-(P) . 633r 

Pratt, D. S. The coconut and it* products, with special 

reference to Ceylon . 1096 

< and others. Nipa palm as a commercial source of Hflgar 656 
Pratt, W. E. Portland cement raw materials at Naga, 

Cebu; Geology and field relations of.. 1155 

and W. D. Smith. " Bondoc Peninsula, Philippine 
Islands: Geology amt petroleum resources of the 

Southern part of-” . 444 

Pratt, W. R. Set Corflcld, C. E. 845 

Prwumitz, P. H. See Langstein, E. 769 

Pr4e, A. See Markus, A. 82r 

Prentiss, F. H. and L. B., and R. C. Lane. Ores; Apparatus 

ior recovering valuable constituents from -(P) 869 

Prescott, J. A. Phosphates in soil extracts; Determination 

of —*— ^ ....... 665 

Prescott, f. Metal articles; Compound-(P) ........ 80 


TAW 

Prosser, E. Aluminium and like wire; Method of Insulating 

-(P) ... 121 *r 

Pretoellle, E. A., and Metallurgische Ges. Agglomerating 
fine ores or metalliferous products; Process for ——— 

(P) . 660r 

Preuss, G. Electrical conductors composed of graphite and 

metals; Manufacture of-(P) . 321 

Prianischnikow. Phosphates ; Experiments with crude-1101 

Pribram, E. See Halle, W. 597, 612 

Price, F. O., and H. A. Lewis. Arsenic or antimony; 

Extraction of-from ores (P) . 927 

Price, F. O. 8. Mixing, washing, and screening materials; 

Apparatus for-(P) . 681 

Price, P. See Mott, F. 0. 330 

Price, 8. W. Tipping furnace for melting, smelting, refining, 

etc.; Liquid fuel-(P) . 554 

Price, T. M. Ink (P) . 429 

Priest, 0. F. Furnaces; Gus-flred-(P) . 999 

Priestley, A. See Walsh, H. 632 

Priestley, 3. H. See Jorgensen, 1. 1066 

Pricstman, A. Elevating liquids; Process and apparatus 

for-(?) . 884 

Sewage ; TreAtmcnt of-(P) . 100 

Primosigh, E. Ores; Separation of-(P) . 926 

Prince. R. E. Wood ; Preliminary work in fireproofing-832 

Prince. W. F. Iron; Method of removing sulphur from 

cast.-(P) . 85- 

Primlle, W. E. Dryer; Rotary-(P) . 780 

Pring, J. N. Ozone, nitrogen peroxide, and hydrogen 

S xide; Determination and distinction of-at 

dilutions . 254 

and U. O. Tainton. Zinc; ElectrodnpoRition of-at 

high current densities . 42J 

Prinsen-Geerligs, H. 0. Molasses; Manufacture of solidified 

--and it* uso for alcohol manufacture. 1067 

> Priolemi, W. L. Rt. J. and J. R. H. Peat; Production of 

briquettes and coke, from—— (P) . 303, 3G4r 

I Pritchard, P. M., and United Alkali do, Ltd. Sulphuric 

acid ; Tubular apparatus for concentrating-or 

heating other corrosive liquids by steam heat (P) 1207 

Pritchard. T. W. Turpentine ; Production of pure-(P) 1020 

and M. C. Whitaker. Distillation of wood, etc. ; Process 

Of-(P) . 1004 

Procter, H. R. Gelatin and dilute hydrochloric, acid ; The 

equilibrium of- ..?. 326 

Tanning extracts; The colour measurement ot-.. 605 . 

Prost, E. Zincs ; Corrosion of commercial-of various 

compositions . 553 

Prudhomme, F. Pig-iron; Manufacture of-(P) - 489r 

Prussia, L. See Grimaldi, C. 604 

Pry«t, R. W. Water purification by ozone. Report of the 

Ann Arbor plant . 1069 

Prziza, O. See Fischer, F. 199 

Psarski, J. T. Dye-vat*; Apparatus for forming and pre¬ 
paring charges for-(P) . 197 

Psarski Dyeing Machine Co. Dyeing machine (P). 73, 198r 

See Booth, R. T). .. 1085r 

Publickcr, P. Distilling apparatus (P) . 814 

Distilling column for spirit; High-proof, water-cooled 

-(P) . 1022 

Puech, Chabal et Cic. Filtering with sand or gravel; Vessel 

for-for purifying residuary or natural waters (P) 39 

Waste water from towns and Industries; Reparation of 

solids from-and receiving the sludge in a solid - 

state (P). 981 

and A. Puech. Water; Means for filtering -— in reser¬ 
voirs (P). 61(1 

PUschel, A. Celluloid, acetylcellulose, and like articles; 

Cleaning and renewing-(P) . 20, 196r 

Pugh, M. R. Corrosion of cast-iron pipe ; External-.. 965. 

Pukall, W. Silicates, alurainates, stannates, ferrites, 
chromites, manganltes, titanates, and zirconates; 

Syntheses of.... 863 

Pulsoraetcr Engineering Co., Ltd., and J. Bjflrnatad, Filters; 

Mechanical-(P) . 840 

See Marlow, T. G. 540, 663 

Pure Coal Briquettes, Ltd. Coal briquettes ; Manufacture 

of-<P) . 852 

Purvis, J. E., and T. R. Hodgson. “ Water, sewage, foods, 
and other substances; The chemical examination 

ol-”. 1077 

Puschmann, W. Coke ovens; Process and apparatus for 

charging—— (P) . 344 

Pyh&lii, E. Naphthenic acids: Behaviour of-In the 

refining of kerosene oil. 781 

Naphthenic acids from different petroleum distillates.. 634 

Naphthenic acids of high molecular weight In Baku 

petroleum oil....... 789* 

Rubber: Methods for preparing artificial*—from 

different raw materials, Including petroleum 1216 





















































































bm kim, h. .. JK 

Bm Wcuoome, H. 8.!.!!!!!!' m; ii», 888 

ryne, F. R. Copper ; Formation of arsine in the electrolytic 
refining of.. 

Pyrah, J. Dyeing and Kiting warps and apparatus therefor 

{r) . 1006 


Quant, E. Fepsin ; Bacteriological purity of——. 843 

Quartaroli, A. Magnesium wilts; Action of-on complex 

compounds of aluminium, iron, and bismuth with 

organic substances . 591 

Queneau, A. L. J. Furnace; Electric-for reducing 

zmc ores (P). 10 H 

Kino; Condensation of-(P) .*. 343 

and Queneau Electric Zino Furnace Co. Zinc ; Metallurgy 

of-(P) . I095r 

Quick, A. 8 ., and M. Bartholomew. Plastic composition 

from yeast (P) . 190 

Qnllicl, P. See Caubel, A. 974 

Quinaux, H. Sea Do Cosmo, J. 191 f> 304 

Quooe, F. See Hofmann, K. A. 742 


Raabc, W., and E. C. Post. Sugar juices ; Apparatus for 

extracting-(P) . 367 r 

Rabak, F. Hops; Aroma of-. The. volatile oil in 

relation to tho geographical sources of hops .... 707 

Rabaut, C. See Aloy, J. 885 

Rabbidgc, P. Accumlators ; Solution for tho cells of lead 

-<P) . 322, 65lr 

Electric dry batteries; Preparation of absorbents for 

use in-(P) . . 89, 265r 

Rabenalt, G H., and Gould srorage Battery Co. Battery 

plates ; Treatment of-(P) . 928 

Rad, C. Tiles ; Splitting of-by frost . 485 

Radaeff, I. Incrustation in boilers and the like; Pre¬ 
vention of-(P). 407 

Radcllff, S. Radium from the Olary ores; Extraction of 

.. 229 

Radcliffe, B. S. Cobalt-uranium colours for pottery glares; 

Some. . 1050 

Porcelain body ; Influence of calcium and iron chlorides 

precipitated in a.. 1049 

Radiant Heating, Ltd. See McCourt, C. D. 68, 69 

Radiogen-Gcs. m. b. H. Radioactive preparation (P) _ 644 

Rae, W. N. Sea Joseph, A. F. 991 

Rafn, B. f and G. E. Schmidmcr. Coating flexible objects of 

organic origin with metal (P) 747r 

Bagg, M. Rosin driers and other metallic resinates. 208 

Ragot, E., and P. Pierrc-Hervottc. Gas producer (P)_ 129r 

Gas producer for raw fuels (P) . 68 

Rahn, O. Soils ; Bacterial action in- &b a function of 

food concentration and of insoluble organic matter 560 

Ral, H. See Donnan, F. G. 1018 

Rainey, L. B. Fire-clays; Weathering of-in the 

manufacture of face brick and paving brick. 1048 

Rakahlt, J. N. Sucrose ; Determination of-in presence 

of lactose and in milk preparations. 497 

and 8. N. Sinha. Spirit*; Table of specific gravities of- 

for use with Bedford’s tables (paper withdrawn and 

cancelled, page 619) 288 

Rakusin, M. A. Paraffin wax ; Separation of-from 

petroleum oils by cold methods . 684 

Ralph, G. J. Firedamp ; Electrical detection of__ 1082 

Homage, A. S. White lead; Manufacture of-(P) 149, 430r 

and Cnemical Development Co. White lead ; Manufacture 

of-(P) . 757r 

and International Color and Chemical Co. Paints, 

enamels, etc.; Manufacture of-(P) . 208 

and others. Cineol; Production of a peroxide from- 

(P). 844 

Oxidising compounds and producing terpene peroxide ; 

Process for-(P) ... 844 

Terpene peroxide; Production of-(P) . 844 

RamAn, A. Iron; Precipitation of-from solutions 

containing zinc and iron (P) ... 489r 

Orc-hricks; Channel furnace for burning —(P) .. 861r 
See Beskow, K. J.. 426r, 871 


Ramsay, A. A. Lime-sulphur sprays; Preparation aft* 

composition of... 8 ...flflf 

Ramsay, A. L. See McTavish, Ramsay, and Co.. 856 

Ramsay, W. Chemical products; Supply of—. Dis¬ 
cussion .1184 

Niton (radium emanation) as a therapeutic agent .... 664 . 
Oxygen content of gases from roasting pyrites. Dis¬ 
cussion . inr 

Refuse destructor (P) . ggi' 

Ramsden, W. T. Brewers’ worts; Caramelising-(P) -27i 

Wort; Apparatus for extracting-(P). 669, 708 

Ranc, A. I^evuloae; Formation of formaldehyde and 
carbon monoxide by the action of ultra-violet rays 

on .. 705. 

Ranee, H. See Edwards, K. B. 148 

Rand, C. O., and H. G^Schurecht. Glaze ; A type of crystal¬ 
line-at cone 3. 1060' 

Randall, W. W. See Peimiinan, W. B. I). U71 

Randles, W. B. Sea Him!, H. L. 165 

Randolph, H H. Ceramic materials ; Manufacture of —— 
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Rothwell, J. E., and Colorado Iron Works Co. Pulps; 

Apparatus for thickening-(P) . 780 

Roudsky, D. See Frouin, A. 942 

Rough, J. E. See Raymond. F. V. 1006 

Roure-Bertrand tils. Essential oils: Constants of various 

.... 1112 

Essential oils from West Africa . 332 

Rouse, T.. and Bessler, Wnechter and Co., Ltd. Alkali 

silicate; Production of a ferrated and borated- 

(P). 1009r 

Roush, G. A. Dunn pulverised coal burner ; The- .. 66 

Rousseau, J. Colouring fabrics ; Method and apparatus for 

1 -(P) . 184r 

Rousseau, L. Dissolving, purifying, or crystallising sub¬ 
stances only slightly soluble in water ; Process for 

-(P) . 633 

Rousseau, L. M. Cocoa, coffee, and tea residues; Process 

for denaturing and defecating-and extracting 

the active principles (P) .;. 882 

Rous, F. A. See V Aluminium Francois . 800r 

Rowley, P. o. See White, A, H. 1000 

RowsfeM, I. G. See Marshall, E. K., Jun. 82 

Roaamki, B. Petroleum spirit (gasoline); Production of 

-from natural gas in Galicia . 15 

Rndar, 0. Campbene and laobornyl acetate; Production 




? 

Ruder, W. E. See General Electric Co. 1C 

Rudge-Whitworth, Ltd., and H. L. Heath cote. Metals and 
other materials: Means for ascertaining the hard¬ 
ness of-(P). 

Pyrometers (P) . 

I lludniek, P., and others. Ammonium citrate ; Comparison 

of neutral-with sodium citrate and N/10 citric 

add. 


1 


Rllbel, W. Iron ; Manufacture of-especially for uso in 

dynamo machines and the like (P). 

Steel alloy for dynamo-electric purposes (P). 

Rtldigcr A. Lokao dyestuif (Chinese green) . 

Riidigcr, 10. W. Paper machine ; Arrangement for regulat¬ 
ing the weight of pulp in the stuff-box of the-(P) 

Ruer, 1L, nnd R. Klesper. Iron; The 7 A-transforination 

of pure-and the influence of carbon, silicon, 

cobalt, nnd copper thereon . 

Butgcrswcrke A.-G. Add sludge and liquors produced in 
washing mineral oils ; Process for working up the 

-O’) . 

Ruf, T. Yeast; Manufacture of-(P) . 

Ruff, O. Electric vacuum furnace for high temperatures.. 

Fluosulplionie arid . 

Tungsten wire filaments : Preparation of... 

and H. J. Braun. Hydrofluoric acid and fhiosulphonic 

acid. 

und O. Jiausehke. Zirconia crucibles ; Experiments with 


4 

1 

1 


and R. Wunsch. Tungsten and carbon ; Compounds of 


and others. Fireproof articles from zirconium dioxide; 
Production of.... 


Rugglcs, W. B. Dryer (P) . 4 . 8 

Ruhemann, S. Naphthoflavones and naphthothiollavones 
Kuhm, II. D., snd Niagara Alkali Co. Electrolytic apparatus ; 

Diaphragm for-(P) . 

Rule, A., and J. S. Thomas. Sodium polysulphides. 

Rumpf, C. Cotton goods; Process for giving-a silky 


lustre resistant to water and soap (P). 418, 6 

Rupp, E.. and A. Herrmann. Mercuric benzoate. l 


and A. Hdlzle. Dextrose ; Action of alkali and alkaline- 

earth cyanides on.. 

Ruppert, F. See Vercin f. Chcm. Industrie in Mainz . 

Rushy, J. M., and United Gas Improvement Co. Com¬ 
bustion ; Process for controlling-(]’) . ! 

und others. Combustion; Process of regulating the 

temperature of-(P) . ] 

Rusdell, W. J. See Humphrey, 11. A. 

Rush, II. See W’eintraub, G. 

Rushby. Corrosion by dissolved oxygen. Discussion_ 

Russ. It. Sulphonatcd oils and fats; Manufacture of-(P) 3 

See Stolle und Kopke . 

Russell, Ii. J. Nitrate contents of arable soils ; Nature and 

amount of fluctuation of the. . ! 

Potash; Ashes of hedge-clippings and trimmings as a 


sourre ef. ]; 

and F. R. Petlierbridge. Soils; Growth of plants in 

partially sterilised. , 

| Russell, W. A., and J. Lord. Furnace for the heat treatment 

of metuls (P) . 1 < 

Russo, C. Ferric salts; Method of titrating-by rcduc- 

! tion . 


and G. 8ensi. Nitrates, chlorates, und peroxides ; Analysis 

of-by reduction . 

Ruth, R., and A. Schuller. Polychrome screen for photo¬ 
graphy, and process of making It (P). 4 

Ruth, W. E. Lime-sulphur-lcad arsenate spray mixture; 

Chemical studies on the. . 

Rutherford, E. Radium constants on the International 

Standard. i 

Rutledge, • J. J. “ Explosives in coal mining ; Use and 

misuse of —— " . ; 

Ruzicka, C. See Resisto-Electrical Manufacturing Co., Ltd. 1 

Rybak, O. Methane ; Physiological effect of. .1 

Rzehulka, A. Spelter; Production of-in Upper Silesia < 


s 


Sabaechnikoff, V. V. Sulphur; Fertilising action of-1 

Sabatier, P. Catalysis; Lecture on.. 1 

and L. Espil. Copper, lead, and nickel; Reduction of 

the oxides of..„.li 

Nlckelous oxide; Reduction of-, and existence of 

a suboxide . ; 

and A. Mailhe. Benzoic add; Catalytic deoompodtioQ 

of —-.... i 

Oamcnd ethers; Preparation 1 





























































































NAME INDEX. 


Srttttof and Hallht—coni. ,A0B 

Catalysis of acids; Use of manganous salts for the-. 

Preparation of aldehydes and pentamethylenlo 

ketones. Formation of cyclopentylamines. 601 

Catalysis of acids ; Use of manganous oxide for the-. 

Preparation of fatty and aromatic ketones. 437 

and M Murat. Diaryl-ketones and aryl-alcohols ; Direct 

catalytic hydrogenation of-. Preparation of 

polyaryl-hydrocarbons. 347 

Dlphenylcarbinol; Study of-. Preparation of 

symmetrical tetraphenylothano. 70 

Sabbatani. L. Carbon; Colloidal -— obtained by u 

chemical method . 002 

Sablon, F. Electric batteries and accumulators: Packing 

for-(p). 650 

Saccharinfabr. A.-G. vorm. Fahlbcrg, Just und Co. 1.2- 
Dihydroxybenzcm-4.«-disnlphonie acid; Prepar¬ 
ation of-(P) . j 044 

Nitric acid ; Continuous manulacture of-(P)_ 485r 

Socerdoto, G., and Metal Treating and Equipment Co. 

Electro-galvanising solution (P). 1014 

“ Saces” Hoc. Anon. See Fcnaroli, P. 422 

Kachcr, J. F. Ammonia-fixing material for stables, etc.; 

Manufacture of an-(P). 760 

Sachs, F. Sugars; Dilfercnces in the analysis of raw- 270 

and L. Oholm. 1.2-Naphthoqulnone-4-sulphonic acid; 

Condensations of.. 414 

Sachs, 3. See Ccntnemwer, M. 753 

Sachs, K. P. Ammonia; Process for increasing the yield 

of-in tho manufacture of gas from solid fuels 

(P) . 740 

Sachs, L. llubbcr; Process for regenerating old-(P) 839 

Sack, K. See Marc, 11. 604 

Safety Celluloid Co., Ltd. See Paschke, F. 72r 

Sagot, G. Para-red ; Preventing oxidation of the /enaphthol 

in dyeing.. 809 

Sulphur blacks ; Process for improving the tono of- 308 

Sagct, M. Oxycellulose in linon goods. 1161 

S6gi, B. and E. Reactions; Apparatus for carrying out 

and observing-(P). 223 

Saha, H., and K. N. Choudhury. Infusible white precipitate; 

Constitution of.. 351 

Sahlin, A. Ferromanganese in steel processes; Use of 

molten.. 1011 

Gas producers (P) . 686 

Salamon, A. G. See Brown, A. VV. 25Gr 

Sale, P. I). See Burgess, G. K. 769 

Saleil, E. C. Radiographic plates; Fluorescent-and 

process of making them (P). 986 

Salkowskl, E. Glycogen in yeast; Determination of-841 

Sallows, J. F., and A. O. Blaich. Caso-hardenlng mixture 

(P) .. 30 

Salomon, II. Unsaponlflablo matter in oils and fats; 

Determination of. . 428 

Salpctersiiure-Industrie A.-G. Nitric acid ; Process of con¬ 
centrating dilute-(P) . 700r 

Salt Union, Ltd. See Malcolm, G. W. 830 

Salts Extraction Synd., Ltd. See Sulnuut, H. 1. 24 

Salvaterra, H. Nit.ro- and nitroso-compounds; Volumetric 
determination of-by means of titanium tri¬ 
chloride . 162 

Salway, A. H. Nee Power, F. B. 217, 436, 606 

Salzbergwerk Ncustassfurt und Teilnchmer. Spraying 
liquids and mixing them with gases or vapours; 

Apparatus for-(P). 188 

Saraec, M. Starch; Changes in phosphorus content in tho 

modification and d (astatic hydrolysis of-. 

Studies on vegetable colloids. 760 

Samesreufcher, R. See Canzlor, C. 793, 836r 

Bamuelson, E., and .T. Backhouse. Flour or like material; 

Treatment of-with liquids (P). 709 

Flour, meal, offals, bran, grain, etc.; Treatment of 

-(p) . 763 

Grain ; Treatment of-(?) . 882 

Heating, cooling, or drying grain or granular substances ; 

Apparatus for-(P). 13 

Spraying or atomising liquids by air or gases ; Apparatus 

for-(P). 831 

Sanborn, T. F. Evaporating apparatus (P). 1192 

Sand, H. J. S. Refractory vitreous substances, such as 

quartz glass, etc.; Manufacture of-(P) .... 268 

and F. Reynolds. Metal and vitreous substances; Pro¬ 
duction of gas-tight seals or closures between- 

(P). 871 

Sandelin, A. E. Fats; Hydrogenated.. 1097 

Bander, A. Picric acid ; Use of-in standardising solu¬ 

tions and In the iodometrio determination of acids 441 

Sulphurous add ; Determination of free-in presence 

of thiosulphate and of sulphuric add. 442 

Sander, J. Organic iodine compounds; Preparation of ^ 

Sander*, G. Sm Franks, A*..,................ 68.586r 


Sanders, J. M. Petroleum; Fractional distillation of — 48, 

Sandy, W. J. L. See Manley, J. W...* »10 

Banger, W. Cork substitutes ; Manufacture of-(P) .. 786, 

Banin, A. Dyeing cotton with basic dyestuffs; Composition 

of the lake produced in.. SO 

Sanluviilc, 0. M. Artificial horscliatr; Process for making 

-(P) . 548r 

Santa, L. Sulphuric acid chambers: Regulation of, the 

water spray or steam injected into-according 

to the density of the acid (P) . 199, 485r 

Saposchniktiw, A. Smokeless powders; Experiment* on the 

ignition of large quantities of-at the Russian 

Powder Factory at Schlilssclbcrg.. 688 

Sapouhnikow. Alloys; The specific boat of metallic—— 1094 
Sapper, A. See Badische Anilln und Soda Fabrik ...... 416r 

Sara son, L. Colloidal substances; Preparation of soluble 

-<P) ... 688 

Compounds containing active oxygen; Increasing the 

keeping qualities of-. (Action for infringement 

of patent). 963 

Sargeant, F. P., and F. C. Edwards. Hydrocyanic add and 

its uses in horticulture. 877 

Sargent, E. H., and Co. See Cary-Curr, H. J. 168 

Surraain, P. Roasting furnace ; Horizontal, meclianlcal- 

(P). 1214 

Saturn, Soc. Miniern ct Industriclle. See Boguskl, J. J... 969 
Sauer, F. Sour-mllk preparations; Production of stable, 

concentrated-(P) . 1024 

Saucrbrey, G., Masohlnenfabrik. Crystallising hot-saturated 
saline solutions, especially solutions of potassium 

salts ; Apparatus for-(P). 484 

Saunders, L. E. Barium oxide; Preparation of-(P) 1088 

Savage, W. Detinning ; Process of-(P). 1095 

Saveli, W. L. See Kalmus, H. T. 421 

Saved 1 Creosoting Machine Co., Ltd. See Galloway, H. L. 867r 

Saviron, P. Kloctrlc conductivity of saline solutions; 

Portable apparatus for measuring the- 1228 

Savonncrlc et Huilerio de Lurlan. See Fdizat, L.846f 

Sawamura, S. Tea; Investigations on the manufacture 

of. . 882 

Saxe, E. Lactic acid from waste doughs of cracker or 

biscuit bakeries; Production of-(P). 274 

Saxton, B. See Foote, H. W. 918 

Saxton, L. H. See Woollacott, A. H... 804 

Saylor, B. F. A., and Standard Turpentine and Wood Pulp 
(Jo. Turpentine and rosin; Extraction of —•— 

from wood (P) . 92 

Sazcrac, R. See Bertrand, G. 842 

Sborgi, U. Barium borates. The" system, BaO, B t O|, 

JI.O, at 30° C. 748 

Scagliarini, G. Ammonia; Anodio oxidation of-in 

alkaline solution in presence of silver salts. 691 

Scaliouo, C. C. See Burke, O. E. 1072 

Scansettl, V. " SaponI; L'lndustria del-".. 988 

Beard, F. I. See Fletcher, G,, and Co., Ltd.. 801 

Scarpa, O. Gum and gelatin ; Reversible transformation 
of-from tho omulsoid into the.suspenscld con¬ 
dition . 561 

Scliaaf, E. See Scheuermann, P. J. 1024 

Schaap, A. See 'De Graaff, W. C . 156 

Scliaarschmidt, A. Anthraqulnono series; Manufacture of 

vat dyestuffs of the-(P).• 416 

Ketones; Method for preparing cyclic-(anthra- 

qulnoue derivatives) . 687 

Schadhauf, A., and Roesslcr and Hasslacher Chemical, Co. 

Hydrogen peroxide; Manufacture of stable- 

(P). 10091* 

Schaefer, A. E. Bromino ; Process for recovering-(P) 312 

See Graves, J. C. 484 

Schaefer, H. H. See Arny, H. V. 979 

Schaefer, J. Mash filters (P). 978 

Schaffer, F. Wine ; Colour reactions of constituent* of — 1104 
Schanin, L. Asphaltum; Determination of the melting 

point of.. 470 

Scharfenborg, O. See Act.-Ges. f. Anilinfabr.764r 

Scharff, M., and Norsk Hydro-EIektrisk Kvaelstofaktie- 
sclskab. Calcium nitrate; Solidification of fluid 

-(P) . 1047f 

Scharwath, J. A. Heat-insulating material; Production of 

-(P) ;. 486 

Scharwln, W. Halogenatcd phthaleins; Action of aniline 

on.. 70 

Schaschke, A. A. Cordite mill (P). 608 

Schaull, G. Carbon dioxide in flue gases; Apparatu* let 

estimating the percentage of — (P).. 1 88f 

Gases in mines; Detecting dangerous — (P). 910 

SchaumWffel, A. See Berry, A. B... 498. 

Scfaeckengmfa, J.^Amyi alcohol (fusel oil); Maaufactgj 
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Scheel. K. Abel-Pensky apparatus; Extension of the upper 

limit of availability of the.. lift 

Bcheldl, E. 0. Sterilising liquids and gases by means of 

ultra-violet rays in vacuum tubes (P). 668 

Bobettlin, E. Sm Glvaudan, L. 48, 48r 

Schemmann, W. See Bronn, J. 1. 666, 602r 

Soheuck, K. Bronzes; Analysis of.. 20 

Scbenefc, R.. and others. Hydrogen peroxide and sodium 

plrDorato; Decomposition of-in alkaline 

solutions. 602 

Schenk, D. Caramel; Detection of-in wine, vinegar, 

brandy, etc. 869 

Schenk, K. Benzol ; Determination df total sulphur in 

commercial.. 130 

Sobering, E., Chem. Fabr. auf Action, vorm. Allyl lialides; 

Process for preparing-(P). 220 

p-Aminophenylarslnic acid; Preparation of acyl deriva¬ 
tives of-(P). 276 

Esters of 2-alkyl- or 2-arylquinolineoarboxylie acids or 

their derivatives ; Preparation of-(P). 948 

Glycolllc acid esters of 2-phenylquinoline-4-carboxyllc 

acid (P). 334r 

6-Hydroxy-2-piperonylquinolinc-4-carboxylic add; 

Manufacture of-(P). 760 

2-Phcnylquinollne-4-carboxylic acid and its deriva¬ 
tives ; Preparation of sulnhonic adds of-(P) 42 

2-Plperonylquinolini*-4-carboxyllcadd: Estersof-(P) 161r 

QuinoUne-4-carboxylic acids arylatcd in the 2-posltion; 

Manufacture of-(P). 489, 603r, 889 

Toning bath containing tellurium for photographic 

silver images (P).. 503, 668 

Scheucr, O. Carbon monoxide; Reduction of-by 

hydrogen under tho influence of radium emanation 748 
Hydrogen and oxygeD ; Action of radium emanation 

on mixtures of.. 918 

Schoucrmann, P. J., and others. Fruits; Process of treating 

-(P) . 1024 

Scheurer, W. See Dimroth, 0. 957 

Schick, F. Sec Normann, W. 756 

Sohidrowitz, P. Rubber; Packing of plantation--1100 

Schieber, W. Copper welding; Process for.. 203 

Bchlffner, C. Smoke from metallurgical furnaces; Recent 

progress in tho abatement of.. 1100 

SchiU, K., and Continental GaB Compressing Corporation. 

Hydrocarbons ; Production of liquid-(P)- 824 

Schiller, A. Glass carboys ; Manufacture of-(P). 25 

Bchlmmel, A. See Bcotuiken, J. 1223 

Sohimmel und Co. Dacryodcn hexandra ; Oil of-- 665 

Frankincense oil. 665 

Neroli oil . 665 

Pagsainguin oil . 665 

Peru balsam oil . 6(56 

Schlnner, A. See Vanino. L. 941 

Schlnnerllng, H., and General Electric Co. Tungsten wire ; 

Process and apparatus for drawing-(P). 699 

Schirmeister, H. Aluminium-magnesium alloys; Supple¬ 
ment to the pliase-diagram of.. 1159 

SohUtofer. P. FuelsDetermination of water in solid ami 

liquid.. 189 

See CJonstam, E. J. 410 

Sohleicher, A. F. Gold and arsenic; Alloys of-- 357 

and W. Guertler. Iron-nickcl alloys; Resistomotric 

studies of some ——. 653 

ftchlelmer, A. See Kalning, H. 1106 

BchUtK G. Sulphuric add tower processes. 863 

Bchllnck, J. Fatty substances from oil; Manufacture of 

solid-(P) . 148r 

flchtoeslng, A. T. Nitrous vapours; Absorption of-by 

lime (P) . 28, 201r 

and others. Nitrous vapours; Process and apparatus 

for absorbing-(P) . 485r 

Sohlflsser, H. See Meyer, K. H. 687 

SchlOtter, M. Metals deposited electrolytlcally; Adhesion 

and alloying of.. 818 

Schlumpf, J. Dyeing, washing and otherwise treating 

yarn In hanks ; Process and apparatus for-(P) 73 

SchlQter, H. See Marcusson, J. 128 

SchUxmberger, R., and W. Piotrowskl. Ammonia and air; 

Exploelbllity of mixtures of.. 1087 

Sehlundt, H. Radium; Determination of.. 1173 

Sehuatolia, E. Producer-gas; Chemical changes occurring 

during the passage of-through pipes. 410 

Rehmelz, E. M. Electric furnace for medium.temperature 1056 
flduald, H. DlaniBldlne Brown (Ortamlne D Brown) .... 479 

See Badlsche Anilin und Soda Fabrik. 481r 

Schmid, O. See Moser, L. 442 

BohmidL P. Pile-yarn for coloured velvets; Production of 

weighted-(P). 786 r 

SchmWIln, R. See Meister, Lucius, und Brilning. 71r 

BctuaWmer, G. E. Om Eafn, . 747f 

MunMt, A. *rlf**er, totopd Bribing U7r, 668r, ttjk, 


Schmidt, B. Bphedrine and psendoephedrine.. 

Scienlous add in sulphuric add; Detection of minute 

quantities of. . 

and B. Gablor. Dyed cotton; Influence of finishing on 

the fastness to light of.. 

Schmidt, F. L. See Chem. Werke vorm. Dr. H. Byk _ 

Schmidt, L., and F. Krieger. Combustion of gaseous or 

vaiwrous fuel; Apparatus for the catalytic-(P) 

Schmidt, O. See Badlsche AnlUn und Soda Fabrik. I 

Schmidt, P. G. Gas producer (P).1 

Schmidt, R. E. Anthraqulnone; The present condition of 

the chemistry of... 1 

Schmidt, W. Fats or oils from bones, seeds, etc.; Process 

and apparatus for extracting-(P). 

Schmidt-Waltcr, D. Adsorption. 1 

Schmitt, A. Wagon and machine grease; Manufacture 

of-<P). 

Schmitt, P. A. Margarine suitable for cooking purposes; 

Manufacture of-(P). 98, 435r, f 

Schmitz, E. Naphthenic acids; Experiments on the deo- 

dorisation of. . 

Sampling liquids in tanks; Apparatus for.. 

Schmitz, J., and Uniform Dyeing Machine Co. Dyeing 

apparatus (P) ..*. 

Schmitz, K. H. Ohroraoform. 

Hexamethylenotctraminc-metbyl borate; Preparation 

of-(P). 

Hexamethylenetetramine-methyl thiocyanate; Prepar¬ 
ation of-(P) . 43, 375, 430, 440r, 845 f 

Trimethylamino; Preparation of-(P) . 

Schmitz, P. M. E. Lubricating oils; Machine for testing 

-at any tem|>oruture and with surfaces of 

different metals. 

Schmitz und Co. Esters of phono! Jiomologucs halogenised 


in the aide chain; Preparation of--(P) .. 767, 1 

Schneible, J. Pulp-washing machine (P). 1 

Schneider, O. See Hofmann, K. A. 


Schneider, V. Silicates containing potash; Production of 

products richer in potassium oxide from-(P) 3 

Schneider, W., and F. Wrcdo. Sinigrin ; Constitution of 


-. Mustard oil glucOHides. 

Schnitcr, K. See Vcrcin. Kunstseidefabriken A.-G. f 

Schocllcr, W. See Bayer, F., und Co. J 

Schoellcr, W. It. Antimony ; Oxygen and metallic anti¬ 
mony in erode. . 

Hchoen, M. See Ferubach, A. 97, 


Schftneweg, H. Blast furnace; Use of explosives for re¬ 
moving obstructions in the.. 

SchBnfeld, F. Wort; Assimilable nitrogen in-and its 

relation to the. yeast and fermentation. 

and E. Kiinzcl. Glycogen lu yeast; Determination of- 

Schocnfcld, J. Lead-poisoning; Value and importance for 
the German lead industry of blood examination 


in.. 

SchOnhcrr, O., and others. Electric arcs; Means for pro¬ 
ducing long continuous-(P) . 11 

See Norsk Hydro-Elektrisk Kvaelstofakticsclakab- € 

SchOnrock, O. Sugar refractometcr for determining the 

apparent dry substance of juices and syrups_ 

Sobol, C. H. Slabs, blocks, bricks, etc., from blast-furnace 

slug ; Manufacture of light-(P). 8 

Slag; Manufacture of porous-(P). 3 

Scholeftcld, F. Prints on textile fibres; Production of 


Scholl, C. Potassium; Tho perchloric method of deter¬ 
mining -as applied to water analysis. 1 

Scholl, G. P., and Westinghouse Lamp Co. Filament* for 


Scholl, R. Anthraqulnone derivatives ; Preparation of 


Scholze, E. See Wolff, H. 

Schoop, M. U. Metallic powders or coatings; Furnace* 

for producing-(P) . 3 

Schorger, A. W. Cedar wood ; Oil of Port, Orford-, and 

some observations on d-a-pinene. I 

Cuban pine ( Pinua heterophylla) and longleaf pine 

(P. paluetri*) ; Tho leaf and twig oils of -and 

the cone oil of longleaf pine. I 

Fir ; The leaf, twig, and bark oils of white..II 


Douglas fir loaf oil. 

Gum turpentine; Study of authentic sample* of- ! 

Oleoresln* of Jeffrey and single-leaf pine*. 

Western yellow pine (Pimt ponderoea Law*.) and sugar 
pine ( P. lambertiam, Dougal.); Leaf, twig, and 

cone oils of.... 1’ 

Sohossberger, E., and G. Friedrich. Organic mercury 

compounds; Preparation of ——- (P)... I 

8chou, E. Margarine and like substances; Manufacture * 

of-<P).....*16.1 

Sohou, E. V. EmuMoss; Manufacture of t—' for'making 
m a r ga ri ne Cm). «»'*■»»******<&■«1 


































































































Dcnoa » p - Alr and «Me«; Means tor removing moisture ’ 

from-(7)77. 241r 

8 chowaiter, E. Manganese reaction; Study of Marshall’s- 570 

8 ohrans, H. Flotation; Experimental contribution to the 

study of. . 1150 

Schrauth, W. " Modikamentflsen Selfen ; Die-. Ihro 

llerstellung und Bcdeutung ’*. 378 

See Bayer, F., und Co. 364r 

Schreiber, F. Clays ; Effect of graphite on refractory — - 903 
Schroilier, O., and B. E. Brown. Soils; Occurrence and 

nature of carbonised materials in.. 660 

and J. J. Skinner. Aldehydes in garden and field soils: 

Occurrence of.. 975 

Schrempp, K. Water; Process for removing carbonates 

from — (?) . 981 

Schroedcr. C. M. E., and Titanium Alloy Manufacturing Co. 
Bleaching materials with solutions of titanous 

salts (P) . 73 

Schrtxler, E. Iron oxide ores; Process and rotary kiln for 

preparing-for magnetic concentration (P) .. 488 

Schrdder, H. Cellulose mills; Soda recovery plant in 

soda.• . 744 

liydroxylaminc ; Detection and determination of- 667 

Schroeder, K. Quinino derivatives; Investigations of 

certain.. HU 

Schrdder, L. See Fries, K. 826 

Schrdder, W. (I. Evaporating and cooling solutions or 

emulsions; Api>aratus for-(P). 681 

Schroers, C. If. See Oes. f. Teerverwertung m. b. H. 362r 

Schubert, A. See Reed, H. C. 558 

Schubert, Gcbr., and C. Burian. Case-hardening iron and 

steel articles ; Process for-(P). 426r 

See Wolff, H. 605r 

Schtibcl, P. Metals and intermctallic compounds ; Capacity 
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Steere, F. W. Tar; Electrical removal of-from gas 1145 

Steger, W. Ceramic bodies; Specific heats of-from 

' observations at two temperatures. 422 

Stelmmig, F. Filaments and films from viscose; Production 

of-(P). 182r 

Threads, films, and the like; Manufacture of- 

from viscose (P). 688 

Bteimmlg, G. Caoutchouc from isoprene; Synthetic- 

267, 480 

Staimmlg, W. W. See Higgins, A. H. 1160 

Stein, 0. IIot Cie. Gypsum; Gas kiln for burning --(P) 651 

Stein, H. Stoneware bodies; The casting of... 968 

ana G. Tostmann. Stoneware; rastfng daws hi —— .. 968 


Stein, A. Evaporating pans or surfaces for brine, etc. (r) 68 

Stelndorff, A. See Meister, Lucius, and Brfininf 847r, Sd8e, 68&v 

Steinert, F., And H. Stein. Slag; Apparatus for removing 

iron from basic-<P).... 488 

Steinherz, H., and F. von Schaller. Oil paints ; Manufacture 

of-(P). 92 

Steinitzer, F. Agar ; Purification of.... o... 278 

Steinkoenig, L. A. Soils; Distribution of oertain con¬ 
stituents in tin* separates of loam. .. 799 
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opaque.. 1160 

Suburbaino (Vidanges et Engrain), Soc. Anon. La. Ammon¬ 
ium salts* Apparatus for making- from 

ammoniucHi substances (P). 353r 

Suchior, It. Aluminium alloy (P). 600 

Suchy, C. T. See Ereinann, R. 28, 553 

Sudcnbcrger Maschiiicnfabrik und LCiscngicsscrcl A.-G. zu 
Magdeburg. Evaporators ; Device for preventing 

th.. infix, fpnm .iui..,. n in Aim 


Sndfeldt und yo. Hydrolytic agent, for fats and oils; Pre¬ 
paration of a solid or liquid-(P). 420 

Vacuum; Process for producing and maintaining a 


Sudzuki, T. See Otsuki, C. 088 

Sugar Centrifugal Discharger Cu. Sugar; Apparatus for 

washing-in centrifugal machines (P). 30 

Suida, H. Xylene and bcnzaldehydc; Autoxhlatiou of 

- in light .i. 956 

Nulcimunu, A. See Wunder, M. 279 

Sullivan, E. C, and W. ('. Taylor. Glass analysis, Some 

rapid iuctli<Kls lor.. 1154 

Sullivan, M. X. Vanillin in soils; Origin of-. Vanillin 

in wheat and m the water in which wheat seedlings 

have grown . 1164 

See Skinner, J. ,1. 560 


Sulnuui, H. L., and others. Copper; Recovery of- 

from its ores and solutions (P). 488 

Iodine from caliche ; lteeovcry of-and preventing 

corrosion of plant during concentration of caliche 

(?). 24 

Nickel; Recovery of-from its ores (P) .. 30, 480, 490r 

Summers, L. L. Coking process (P) . 1001, 1083r 

Sumner, O. and E. H. Bleaching or dyeing liquors; Treat¬ 
ment of textile materials with-(P). 050 

Sumpter, C. L. See Vickers, Ltd. 968 

Sunder, C.. and M. Ribbert A.-G. Discharges on indigo or 
like discliargeable dyestuffs; Production of white 

or coloured-(P) . 252 

Sureties, H. Printing ink; Manufacture of-(P)_ 798 

Surface, 11. E. Pulp from aspen ; Effects of varying certain 

cooking conditions in producing soda.. 1151 

and R. E. Cooper. Paper pulp; Suitability of long-leaf 

pine for.. 857 

Sury, J. J. C. M. Photographic printing paper (P) 43, 980r 
Sutcliffo, E. R. Hydrating sand-lime mixture*, etc.; Appa¬ 
ratus for-(P) . 27r 

Ores ; Treatment of-, especially roasting pyrites (P) 31r 

Slag ; Treatment of - — for the manufacture of bricks 

(P) . 964 

Sutcliffe, J. A. L. Drying oils; The insoluble bromide 

test for. . 147 

Oils ; Insoluble bromide value of.. 978 

Sutcrmeister, E. Bleaching soda nnd Bulphite wood pulp 

fibres; Observations on.... 857 

Casein for coated papers. 688 

Sutton, G. W. Tea leaf, etc.; Methods and apparatus for 

panning or roasting and drying-(P). 157 

Sutton, H. M., and W. L. and E. G. Steele. Sizing and 
classifying comminuted materials; Process and 

apparatus for-(P) . 1148 

Suwelack, R. Buttermilk which can be preserved for a 

long time ; Preparation of-(P). 768 

Suzuki, H. Copper; Process for welding-(P) 206, 795r, 970r 

Bred berg, T. Colloids; The results of the study of-.. 1196 




































































































NAME INDEX 


Svenska Aokumulator Aktlebolaget Jungner. Accumula¬ 
tors ; Manufacture of a mass for the positive 

electrodes of alkaline-(P) . 871, 071r 

Electrode mass for alkaline accumulators; Restoring 

the activity of a positive-(P) . 796, 872r 

Swain, 0. See Timmins, J. R. 911 

Swan, A. E., and G. W. Parker. Furnaces (P). 999 

Swan. J. W. Obituary . 581 

anu J. A. Kendall. Sodium ; Manufacture of-and 

apparatus therefor (P). 489 

Swan, W. R. Iron and steel; Production of a permanent 

black finish on-(P). 30 

Swanberg, A. W. Hydrocarbon liquids; Increasing the 

lighting and Mating efficiency ol-(P). 580 

Swaryczewski, J. B. B.aporating and boiling apparatus; 

Vacuum-for sugar houses ami refineries (P) 155 

ftwoetlaml, E. J. Filter; Pressuro-(P). 341, 90Hr 

Bwett, C. E. See Coughlin, M. F.1152,1153 

Swinburne,, G. W., and Sterilisation Co. Liquids; Process 

for purifying and sterilising-(P). 39 

Swindell, J. A., and J. C. Annealing furnaces (P). 1059 

Sykes, A. See Fischer, M. II. 932 

Sykes, H. Retorts or distillation apparatus for wood, cte. 

(P). Oil 

Symmes, W. Agitating and mixing apparatus for liquid 

slimes (P) . 30 

Symons, C. T. See Browning, K. 0. 819 

Syndicat do Prooddes Metullurgiques. Iron and steel; 
Manufacture of a metal combining the properties 

of-(j>). 507 

Synthetic Patents Co. See Berendcs, R .0i4r, 1226 

Set j Callscn, J. 889 

See Claisnn, L. 507 

See Fischer, K.8i>7r, 8()7r 

See Grklert, K. P. 1200 

See GUnther, 0. 784r 

See. Hagemann, K. 1151 

See Hauptmann, P. 10S4r 

See Jordan, H. 743r 

See Taub, L. j 115 

See Thun, C. 402r 

See Volknmnn, P. 743 r 

See Weiler, M. 784r 

See Zurt, A. 1151r 

•‘'zdsz, E. Carbon in iron and its alloys ; Rapid and accurate 

method for determining.. 994 

rizczcpanik, ,T. Colour photography; Production of poly¬ 
chromatic screens, plates, films, and paper ior- 

(l‘). 37fir 

and K Hahrieli. Blcachlng-nut layers for colour photo¬ 
graphy ; Production of-(P). 845/* 

Szek, J. T. Rubber; Manufacture of reinforced hard-(P) 94 

Szilard, It. Mercury, tin, arsenic, and antimony: Extraction 

of-(P). 321 

Singeing yarn ami fabrics; Process and upimratus for 

-(P) . 641 

Szolayski, A. von 8. Celluloid substitute and process of 

making same (P) . 417 , 828r 


Taboury, F. Olucinum (beryllium) sulphate and its hydrates 1087 

Iron-zinc alloys. 922 

Tiluber, E. Zinc white ; Preventing the injurious effect of 

-on the fastness to light of water colours_ 260 

Tainton, U. and M. F. L. A. Aymard. Metals; Electrolytic 

recovery of-from their solutions, and apparatus 

therefor (P). 1013 

See Pring, J. N. 423 

Talfc, G, M. S. MUk and other liquids ; Treatment of- 

(P). 564 

Takagl, H. See Honda, K. 83 

Takahaahi, T., and others. Mirin ; Chemistry of-and 

Its turbidity. 1104 

Takaminc, J. Enzymes of Aspergillus oryzee and the appli¬ 
cation of its amyloclastic enzyme to the fermenta- 

’tion Industry . 1068 

Takeda, K. Ores; Process for dressing-by means of 

gas (P) . 360r, 927 

Taramann, G. Crystallisation ; Method of inducing spon¬ 
taneous. . 691 

Tanatar, 8. Peroxides. 198 

Tanberg, A. P. Hydroxyl groups ; Use of pyridine as solvent 

in the determination of-by means of alkyl- 

magnesium halides. 279 

Tanimura, X. Cobalt filaments for electric Incandescence 

lamps; Manufacture of — (P). 09 


n<m 

Tanret, C. Starches; Diverse nature of... C07, 1008 

Tanret, G. Gktlega oMciwlis ; An alkaloid from--— .... fill 

Galegine ; Constitution or.. w4 

Taplay, J. G., and J. Abady. Gas analysis apparatus (P).. 714 
Torassoff, K. Phenol and formaldehyde, etc.; Manufacture 

of condensation products from-(P).......... 557 

Tarbell, R. F. Arsenic in hydrochloric and sulphuric acid*; 

Determination of.. . 590 

Tartar, H. V. Sulphur and calcium hydroxide in aqueous 

solution; Reactionbetween ——. 851 

Sulphur and potassium hydroxide in aqueous solutions ; 

Reaction between.. 74 

and R. II. Robinson Lead arsenates. 1008 

Turned, N. Quinine salt-.; Coefficients of precipitabllltyof 

-in saline ftolutityis. 878 

Tassilly, 15. Aluminium; Nickel-plated.. 097 

Diazotisation of various amines ; Velocity of-.... 247 

See Cannc, J. 142 

Tussin, W. Steel eastings; Micro-structure of —-. 1090 

Tatloek, R. R., and It. T. Thomson. Sulphurous and sul¬ 
phuric. at ids in the atmosphere; Damage caused 

to vegetation by.. 010 

Tatum, V. A. Set Hall, W. E. 081 

Taub, L., and others. Aeidyl derivatives of C-o-allyl-o* 

benzoic adds (P) . lllBf 

See Bayer, I'., und Co. lllfir 

Taussig, J. 11. Gas retorts; Amerlcuu vertical.. 189 

See Rushy, J. M. 1001 

Taylor, C. 8. Fibre in different varieties of sugar cane ; 

Cliaracter and quantity of.. 211 

Sugar cane ; Effect of manures on the time of ripening 

of. . 211 

Sugar-cane juice ; Potash content of.. 970 

Taylor, E. It. Beet sugar production. 1007 

Taylor, G. B. Gas mixtures; Apparatus for the analysis 

of complex-. . 1075 

Taylor, G. W. See Millr-r, E. It. 1118 

Taylor, If. 8. See Bassett, II., jun. 918 

Taylor, It. L. Colouring matters , Action of bleaching agents 

on various natural ——. 808 

Taylor, W. C. See Sullivan. 1C. C. 1154 

Taylor-Wharton Iron and Steel Co. See Campbell, W. .1096 
Techno-Chemical Laboratories, Ltd. See Boberg, T. 550r, 900,987 

Teed, P. L. See Wraight, H. A. 202 

IVtor, P. See Bldninger, A. V. 79 , 

Tefft, C. F. See Montgomery, E. T. 1050 

Tciclunann, A. Graphite from worn-out crucibles ; Method 

of recovering — (P). 24r 

Tcislcr, F. See Humana, A. 250r, 760r 

Teisseire, H. D. N. See Blavinhac. A. 802 

Tellus A.-G. f. Bergbau u. HUttcnindustric. Sulphide ores ; 

Flotation process for concentrating-by means 

of oil anti nascent gases (P).098, 798 

Teuipany, H. A. Sugar cane ; Manurlal experiments with 

—~.... 482 

Table syrup ; Manufacture of-in the West Indies 827 

Ten Doornkaut Koolman, 0. See Wlndlsch, W. 809 

Ten Houte do Lange, W. G., Jun. Rubber latex ; Treatment 

of- (P)..•. 932 

Terleski, F. H. Power and heat costs in chemical works. 

Discussion . 297, 298 

Terres. E. Combustion in motors . 861 

Flames; Investigations on the quantity of carbon 
monoxide and nitric oxide in lighting and heating 


Terrisse, H. m-tiresol from p-cresol; Process for separating 

-(P) . 418 

Terry, J. T., Jun. Ores; Recovery of the metalliferous 

constituents of- (P). 698 

Terry, T. Fuel; Liquid-especially for use in Internal 

combustion engines (P). 844 

Tcstrup, N., and Lever Bros., Ltd. Oils, fata, etc.; Treat¬ 
ment of-(?)... lOOOf 

and Wctrarbonizing, Ltd. Sewage and the like; Treat* 

merit of- (P) . Inl¬ 
and others. Furnace; Electric-(P).,871r 

Peat; Removal of water from wct-carbonised-(P) 548r 

Peat; Treatment of-by wet-carbonisation (P) .. *548 

Sewage disposal (P). 988 . 

See Boberg, T.900, 987 

See Rigby, T. 340, 850r, 052 

Teufor.B. Cotton; Treatment of-(P). 042r 

and L. Hcrmsdorf. Yarn hanks, etc.; Apparatus for treat¬ 
ing -with liquids (P)... JSOr 

See Hermadorf, L. 248* 747f 

Tcxtllmaschlnnnfahrik B. Cohnen. Dyeing on bobbins; 

Apparatus for-(P).. 197 

Thalau, W. Soil; Influence of sulphites, thiosulphates, and 1 

sulphur In-on plant growth. 955 

Thatberg, F. Talc as a lubricant .. 702 

Thardy, P. M. MUk; Macrae for drying— (P) 215 < 
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Thatcher, F., and L. M. Stile*. Alcohol; Production of- 

<P>. 669, »79r 

Than*, A. See Bayer, F., and Co. 7lf 

Thaysen, H. Cod liver oil; Content of unsaponiflable matter 

In.. 822 

Thelsen, H. E. Gases; Atomising apparatus for washing, 

purifying, and cooling-(?). 241, 843r 

Theopold, W. Butter; Water content of.. 1106 

Th6ry, C. See Paquier, M. 496 

Thesmar, (1. See Baumann, L. 479 

Thlbcau, A., ct Cic. Wool cleaning apparatus (P). 350r 

Thiberville, J. See Capcl, M. 325 

Thickens, J. H, Spruce; The grinding of —— for moehanical 

pulp. 1202 

Thiel. A. Metals; Solution of-in acids . 868 

and E. Caspar. Freezing mixtures containing solid carbon 

dioxide; Temperature of.. 163 

and H. Gessuer. Nickel sulphide and cobalt uulphido .... 310 

Thiel, 0. Converter process (P) . Sir 

Thiele, A. See Schcring, E., Chein. Fabr. auf Action. 161r, 603r 
Thiele, M. Silicic acid gels produced by decomposition of sili¬ 
cates ; Contribution to the knowledge of-- 960 

Thierry, C. V. Zinc furnace ; Electric-with integral 

condenser (P) . 1016r 

Thies, F. H. Bleaching liquors; Analysis of-. Recog¬ 
nition of the beginning of oxidation. 72 

Carbon; Determination of- by the wet method. 

Simultaneous determination of halogens :. 223 

Thllges, E. See Borchers, W. 488 

Thlogen Co. See Young, S. W. 593r 

Thole, F. B. See Duustan, A. K. 444 

Thom, R. W. See Hills, 11. G. 245 

Thomas, II. A. Electric battery cell <P). 427 

Thomas, J. Destructor furnaces or stoves (P). 842 

Thomas, J. J. Hardness tests. Relation between Brincll 

ball-test and sdcroscope readings . 1213 

Thornus, J. S. See Rule, A. 198 

Thomas, L. Converter-bottoms ; Manufacture of-(P) 88 

Thomas, P. Yeast; Relation of protein substances of- 

• to sucraso. 707 

and Westinghouse Electric and Manufacturing Co. 

Electrical condenser (P). 1059 

Thomas, S. J. Water supply ; Hypochlorite of lime treat¬ 
ment of a municipal-, and a study of certain 

resistant bacteria. 804 

Thomas, V. Rubber and like substances ; Vulcanisation of 

articles xnado of-(P). 93 

Thomas. W. L., and Smoke Eliminator S.vnd., Ltd. Smoke 

from furnaces, etc.; Apparatus for treating— — (P) 65r 
Thomas, Bazin, Cusanova et. Clo. Indkrubbcr substitute; 

Manufacture of-(P). 320r 

Thomasohewski, P. See Thun, 0. 4P2r 

Thompson, A. R. See Kelley, W r . P. 270 

Thompson, C. H. Metallic surfaces ; Cleaning-(P) 144r, 755r 

Thompson, E. W. Hardened oils in competition with copra 

oil. 874 

Thompson, F. C. German silver; Metallography of-.. 1093 

and E. Sinkinson. Metals and alloys; Method of measur¬ 
ing the colour of.. 597 

Thompson, G. W. Perkin medal presentation proceedings 

(New York Section) . 225 

Thompson, H. H. Potter's materials; Extraction of iron 

• from-by means of magnets. 257 

and A. E. Davies. Magnetic separating machines (P) .... 564 
Thompson. J. F., and others. Metals; Preventing oxidation 

of-during annealing (P). 264 

Thompson, J. T. Sewage ; Oxidation of-without the 

aid of filters. DiBCUBsion. 587 

Thompson, W. P. Prediction and invention in chemistry. 

Discussion. 395 

See Planes, Ltd. 642 

Thoms, H., and R. Beckstroem. Calamus oil; Constituents 

of. . 101 

Thomson, H. A., and Scientific Treatments, Ltd. Ozone 

producer (P) . 872r 

Thomson, J. Zinc furnaces; Electric -with integral 

condensers (P). 86, 819, 425 

Zinc furnace ; Universal-combined with means for 

condensing zinc (P) . 426 

Thomson, R. Coal-washing plant (P). 67 

Thomson, R. T. See T&tlock, E. R. 610 

Thomson, W. Cellulose ; Action of strong nitric acid on-. 

Discussion. 121 

China day; Temperature at which combined water Is 

expeued from.. 201 

Cotton containing chromium oxide; The destructive 

action of -bleaching liquor on.. 479 

Sew^c^OxWation of-without the aid of filters. ^ 

Tim mu" .„... 6M,M4f, 1111 

, • V . “ H 


PA4A 

Thorne, 0. E., and E. Mohn. Fertilisers; Exper im e nts with 

.. 494 

Thorne, L. T. Bleaching efficiency in paper manufacture. 

Discussion. 729 

Thomeycroft, W. E., and T. Turner. Copper-zinc alloys; 

Behaviour of-when heated in a vacuum. 023 

Thornton, J. E. Kinematograph films ; The carbon process 

of photography for producing-(P). 278 

Thornton, W. M. Gaseous mixtures; Electrical ignition of 

.. 633 

Heat insulation for refrigerating rooms . 998 

Thornton, W. M. Jun. Titanium from iron ; Quantitative 

separation of-by aid of “ cupferron ". 279 

Titanium; Separation of- from iron, aluminium, 

and phosphoric acid by means of “ cupferron ” .. 616 

and E. M. Hayden, jun. Zirconium ; Separation of- 

fromironand aluminium witli the aid of “ cupferron ” 944 
Thoumaian, A. H. Milk products; Manufacture of fer¬ 
mented- (P) . 808 

Thuau, U. J., and It. Madru. Leather and eulphited 

extracts ; Sulphuric acid in.. 840 

Thuaud, F. Steel; Special- of high resistance, and 

manufacture of special stools (P). 818 

Thum, W. Electrolytic apparatus (V).601,8S7r 

Lead ; Apparatus for refining and desilverising-(P) 969 

and United States Metals Refining Co. Bismuth ; Separ¬ 
ation of-from copper (P) . 794 

Thun, C., and others. Colour lakes from anthracene dyestuffs; 

Alumina- (P) . 492r 

Thurston, A. Linseed oil; Detection of “ gloss oil M (rosin 

oil) in.. 556 

Ticdo, E.. and E. Blrnbruuer. High temperatures; Methods 

for producing-, and the behaviour of certain 

metals, oxides, and carbides. 753 

aud E. Domcke. Nitrogen; Active.. 76,264 

Tiemunn, F. Sugar solutions and other liquids; Purification 

and decolorisation of-(P) .. 155, 27 Ir, 367r, 761r 

Tikbomiroff, N. Boiler feed water ; Process for purifying 

-(P) . 764 

Water ; Method and apparatus for heating and purify¬ 
ing-(P). 216 

Tilden, W. A. Chemical products ; Supply of —>— to Britain 

and her dependencies . 1134 

Tillmans, J. Water; Removal of manganese from- .. 883 

and O. Heublcii). Water ; Removal of manganese from 

.. 331 

and 11. Mildner. Manganese In water : its detection and 

determination . 709 

and others. Milk; Determination and significance of 

ammonia in—— . 830 

Milk samples; Preservation of-for analysis. 1106 

Tilt, E. B. Cast iron ; Notes on chilled.. 1210 

Timm, F. C. W. Condensing vapours of volatile metals,. 
especially zinc vapour ; Process and apparatus fo 

-(I*). 144r, 206r 

Gasifying fuels containing volatile constituents ; Process 

and apparatus for—— (?) . 191r 

Metalliferous and other materials ; Roasting, reduction, 

and volatilisation of metals from-(P). 699 

Zinc; Separation of-by treating a mixturo of zinc¬ 

iferous material and fuel with a blast of air (P) 

143, 360r 

Timmermans, J. Propane; Properties of pure.. 438 

Timmins, J. R., and O. Swain. Oil; Apparatus for refining 

-(P) . 011 

Timofdeff, G. Zinc; The recrystnllisation of worked- 203 

Timpe, H. Plastic masses for artificial silk, etc.; Prepara¬ 
tion of-(P). 786 

See Naamloozo Vennootsch. Hollandsche Zijdc Maata* 

chappij. 349r 

TIschenko, G., and H. Plauson. Carbon; Conversion of- 

into liquid hydrooarbons and their halogen 

derivatives (P) . 412 

Hydrocarbons from carbides; Production of-(P) 244 

Peat; Extraction of liquid hydrocarbons and their 

halogen derivatives from-- (P).... 244 

Steel or Iron ; Process of manufacturing-(P) , v ... 204 

Tinier, L., and H. Francois. Wines: Solubility of bitartrate 

in-: an Indication of dilution . 707 

Titanium Alloy Manufacturing Co. See Rossi, A. J. 78, 204, 268, 

698, 870, 919, 961 

See Schroeder, C. M. E. 73 

Titus, C. C., and Montana Metallurgical Co. Electrolytic 

cell (P) . 1060 

Ores of silver and gold ; Treatment of complex refractory 

-(P) . 1057 

Toch, M. Pine oil; The chemistry of-.... 676 ; errata 780 

Todt,H. Pasteurising cream, milk, and the like; Apparatus 

for-(P) . 760 

Toelle und vora Hole, and J. Kronen. Hydroxylamlne nitrite 

and other hydroxy lamlne salts; Preparation of-■ 

(P)...V/... 607 

M. Deelocating liquids and analogous substances ; • 
Prooe* and apparatus for— CP) .. ....... 68 






























































































Toepler, 0. Wood; StortlUn*-(P). JJ? 

TCOrOk, L. Su Bugarsaky, ... **■* 

Totlcna, B. " Kohlenhydrate; Kurses Handbueh der- 879 

Tomlinson, G. H. Ceiitiloslo materials; Treatment o(- 

to obtain fermentable sugars, etc. (P).. ■ • ‘‘ > r 

Iignocellulose, etc.; Apparatus for treating-with 

Bteam and hydrolyaing agenta (P) . 

Tone, F. J., and Oarbonindum Co. EleotrometaUurglcal 

products; Treatment of-(P) . "“•> 

ToninelU, A. Ethyl alcohol; Specific reaction for -—and 
its Identification in presence of aldehyde, acetone, 

, methyl alcohol, etc. *>18 

'Toogood, H. J., and R. Dempster and Bona, Ltd. Coal;. 
Continuous carbonisation of-in vortical retorts 

.. OiJ 

Coke produced'in vortical gas retorts; Means for utilising 

the residual heat of- (P). * tor 

Tookey, W A. Internal combustion engines; Commercial 

testa of. . 1-0 

Tooth. I,. F. Puruaccs for melting or toiling (P). B&O 

Furnaces or kilns; Gas-ilrcd-(P). 2*0 

Topf, J. A., und Siihne. Drying granular substances; Pro- 

cess and apparatua for-(P) . lmr 

and E. Bornmann. Drying or cooling granular materials; 

Process of-(P). 8 - 3r 

Topf, L. Malting drums; Apparatus for producing and 
controlling molstennd air in-(P). 


Torgcrsen, J. 0., and C. Bay. Pyrites; aSolenlfcrous- 

and its use in the manufacture ot sulphite pulp .... oio 
Torloy, U., and 0. Matter. Ethers of monohydrie alcohols and 
polyhydrlo substitution products of aromatic 

hydrocarbons; Production of-(P). 

Nitrous oxide ; Manufacture of-(P)... ,Mr 

Phenols; Manufacture of polyhydric-from the correa- 

ponding uromatic chloro-hydrocnrbons (P). 3 47 r 

Torrance, T., J. 11., and H. N., and Torrance and Bons, Ltd. 

Paint nulls or the like (P). 33 

Tortclli, M., and A. Occcherelli. Glycerol in commercial 

glycerins and soap lyes ; Determination of .. •XtJ 
and E. Jaffe. Marine animal oils and their products of 

hydrogenation ; Specific reaction of.. Ihfii 

Tostmann, C. Stoneware ; Casting-flaws in.. }|J 3 

Sec Stein, .. m 

Toumier, E. See Tropcnas, A. 490r 

Towne, It. S., and C. Robinun. Metals; Precipitation and 

separation of-from solutions (P). 

■ Townsend, C. P., and others. Electrolytic cell (P) ........ 7r»0r 

Sec fiamage, A. S.844, 844 

Toxer, 0. W. Carbonaceous material; Process for treating 

* _(p) . 1004 

Retorts for distilling, carbonising, und like treatment 
of coal and other carbonaceous materials ; Construe- 

tlon of-(P). 

Traetta-Mosca, P. Sugars; Fermentation of some-by 

means of Aspergillus glaucva . Mo 

Traine und Hellmers, and othors. Nitric acid ; Manufacture 

of-from calcium nitrate (P). oil 

Trantom, W. See Moore, C. C.826, 482r 

Traub, M. C., and others. Morphine; Manufacture of alkyl 

etherB of-(P). 807/ 

Traube, A. See Act.-Ocs. f. Anilinfabr. WOr 

Traube, W., and B. Loewe. Metallic oxides and hydroxides ; 

« Behaviour of/tome-with solutions of ethylene- - 

diamine ... ( ’"~ 

Tremper, B. See Benson, H. K. 1052 

Trenxen, Metals; Process for rendering non-ductile 

-ductile (P). W4r 

Trepka, E. Sodium perborate; Application of- in 

printing. 7SU 

TrlfonofT. A., and D. Gardner. Antimony and arsenic ores; 

Treatment of-<P) . ?55r 

Trillat. A. and M. Fouassier. Microbes suspended in water; 

Removal and separation of- by means of a 

current of air. 1070 

Triquet, P. G. Steriliser (P) . 373r 

Trommer, J. Filter presses ; Cliamber plate for - (P) 470 

Tronel, J. Aluminium; Prooess for protecting and decor- 

ating-(P). 700 ’ 795r 

Tropenas, A., and E. Tournier. Cupolas (P). 490r 

Trottier. R. E. Ores ; Method of agglomerating and trans- 

forming-before smolting (P). 83o 

Ores; Reduction of-by fractional and successive 

meltings in a cupola (P).1015 

Trowbridge, P. F. See Moulton, C. R. 1066 

Trdmpler, G. See Baur, E. 050 

Trutter. E. Wood or cellulose ; Colouring, preserving, fire¬ 
proofing, and increasing the strength of materials 

oompoeed chiefly of-*(P). 760 
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Von Naumoff, W. Cold solution*; Reactions in the 
pr*|iaratlon «»f colloidal by the formaldehyde 
method, end influence of carbonic acid on the form 

a Don of these notation*. 868 

Yao (Rdele. F. f and II hchweltxer. Vanadium-gold alloy (P) 069 
Vanadium and pm taint metal*; Alloy «#f — (P) ,. . 069 


— (I*) . 


128 

1147 

131 


UNI! 

-Ifir, 4S5r, 408r, 500 
and prows* for 

. 215 

. 02 


<'m>«>tini( indtiirtt} , 


833 

J 41 
8Ur 
712 


V«mi Oewaid, W Do* retorts, Continuous 

Yon FUal, 8. ,SVe iObichowaki, 7, . 

Yon Foaaauner. Pater sixes ; Report ou commercial —. 
Hodlum peroxide lor bleaching rag half-stuff*; Suit- 

ability of- . . 1161 

Yon Recklinghausen, M , and tamper Hewitt Electric Co 
Vacuum in electric Ump bulb*, Mean* for Im¬ 
proving a - (IV . 

See Henri, V 

Yu» Rlglrr, «» Milk: Artificial 
making “nine t1*) . , 

Von Kchaltar, F. S*r hieiuherx, II. .. 

Von itabrrnk, ii . and A I. Kaimtiercr 
Cm* of refined uhiI tar in tie 

Vim Kchwirz, M PcrriMlIuon . 

Von Hrldrfleck, II. I’ See taing. A ... 

Von HtHnwehr, II. See .laeger, W. 

Von Hueaa, Y. See .Muncbim.il-u Waggonliau-Pahriks A. O 

vurin. Mould . . 600, 5(j«,f 

VoflTarnow.I It '1. E» plosive* . Manufacture of -(IV 600 

Von Tladi'-iihn, <• Air Pclroff, <1 . 876 

See PJansun, 11 .J160 

Vmo Thlh, K Arc Jbiria, I* . 706 

Von Traiibciiberg, J \S it Pent nod*, which may be 
immediately Mm knl, made from imitly drained mat 

«V • • •• ■ . . . 828 

Von Vidingholf, K Coffee ex trio t, I'rmeiw for producing 

u l*'>. . HSr 

See Rystron, J.. .... .2tJ0r 

Von Walther, K. It Dyeing or impregnation ol mutt-rial* or 

aub*tanc<*H (IV .. jjjff 

Pflpdurts fur medical, surgical, and hygienic pnnHxses; 

Manufacture of (I*) . Ittjr 

Wood or like mat cm I; Treatment <»1 - • - and producing 

useful products (IV .. j;t2r 

Von Wartenberg, II. (Jascou* metallic compounds. lujfi 

*Vtiu Wciuwrn, 1*. Celluiosic substances; Conversion of - — 

Into plastic or gelatinous masses or colloidal solutions 

„ , (IV. 058 

Oold ; (JJycerinojtois of - .1229 

OoJd solutions ; immediate coagulation of colloidal- 

by gold, slher, «*r aluminium foil . 1229 

Sulphur and selenium ; Prciwratlon of col It tidal solutions 
of — m glycerol anti rrythritol and mixtures uf 

those compounds . 1206 

Sulphur solutions and romi>ounda; Tho blue colour of 

and A. Alexejew. Dispcrsoid solutions; Processes which 1118 
occur on shaking-with liquid and solid sub¬ 

stance* practically insoluble in the dispersiou 

medium . 670 

“Von Wrlsbach, i A* Electric filaments; Manufacture of 

T.~ .412, 1904r 

ytterbium ; Decomposition of-Into it* clement*.. 21 

and Welstwch lot nip Co Electric filament lamps ; Manu¬ 
facture of - • (P* .)004 

Von JVlltuowTiky. K. F . and o Picpcr. Heating aubstancea 
umformh in an ctacUrc arc ; Electric furnace and 

process (or - (P). 

Von Wtlllhig. J. A Preparations contaiiuiig formaldehyde 

and sugars (P) .. . 

’Von Xclewskl. H Retorts, muffles, etc. , Charging and dis¬ 
charging (IV. 

Zinc and other easily volatile metals . Process for ob¬ 
taining-- (tV . 

Yuorhees, (5 T. Heating :ip|*ratu* (P). 

VorlltaiUr. V. See juhenek. R . 

Vuamaer, A. Electrode* : bight from uneonsutned- 

Vnlorvlt. A., anti K Potmesil. Fucitol . 

« Rbamuose , Determination of. in prev-uce of other 

methyl|H-utov* .. 

and V. Veaelv Sugars ; Resolution of racemic’---- by 
mcHiis ot optically active amylinercaptan, and the 

properties of some mervaptals. 

Vook, V. See (Irafe. V. 

K. Silk fibres. Process tor strengthening and in- 

mnaliig the elaMleitv ot -(IV . 

V«tfMT, J. B. M E. Metals , Detraction of useful- 

from metawmrtcal slags (I*). go* 

W**; fmvi dftttm formation of slue dust during condo- 

•»M9* (P)... go5 

Vuk, U. NkkaiTOoWng oUnaik. »» 

YtOttMl IkottMtet On. Sm Wotff, f ... «*- 

'YyilHMtt» Janka, J, ,..4 <849 


555 

218 

407 

51)9 
01 Sr 
602 
686 
36 

846 


607 

880 


958 


w 

Wachs and Cereslnwerkc *u Hamburg J. Schlickum and Co. 

See Vou Boyen, E. C. W. A. 478r 

Wachaler, II. See Hmig, J. 181 

Waddell, A Coal, oil shale, etc ,; Treatment of-In 

vertical retort* (P) . 846r, 82$r 

Waddell, W C, and Ifoynes Safety Powder Co. Explosive 

compounds; Manufacture of—— (P) . 944 

Waentlg, E. F. Linseed oil, Substitute for boiled-(P) 604, 

703, 1020 

Wnggaman, W II, Pbosphate roi k ; Reserve supply of- 

in the United States. 704 

Wagner, C. R. Non-alcoholic leverages; Manufacture of 

— (W.. 214r 

Wagner, F. H. Coal gu* residuals. 1145 

and tin- Hartlctt Hayward Co. Os* ; Apparatus for sub¬ 
jecting -to the action of liquids (P). 408 

Wagner, M . and J. Muesnimn. Mabata panea (owala) scinlg 

and oh . 1098 

See Mels ter, Lucius, und Rrilning. 131 r 

Wagner, II. A. Metals; Process for separating-from 

wfP). 1161 

Wagner, H E. Indigo , The process of oxidation of-by 

fwrnianganate . 475 

Wagner, .1 Tar. Use of-In the production of basic 

linings of steel furnaces. 805 

Wagm-r, P. Nitrogenous fertilisers. 1216 

Wait*, J W (tagolcne , Production of—■ (p). on 

Wakeiord, J. P. Smvage, Purification of— without the 

aid of filt'-rs. 1127 

Waleh, XV. Poke ; Proi t-ss for cooling hot-by means of 

inert waste (p). 

WiihlboU, 8 Alkaloid*. Prei lpitalion of-by Lloyd’s 

reagent .. 

Wales, H. E C illforniun pidrolemns; The s|H’eitle heat of 

"". 052 

Wnh-s, K. T. Slmu-s; Apparatus for roasting-(P) .... 821 

Wale*. 8 . S . und Carnegie Steel Co, Armour plate (P) .... 1037 

Armour plate . Treatment of-(P) nun 

st.,,1.uoy (ci. 103 ? 

Ace itees'-, p p . 

Walker, J. l\ 1-Vrromangamse and silicon ; .Making au alloy 

* (**>.i . 1013 

501 


of- 


201 

273 

263 


Walker, N. See Wood, J. K 

Walker, T. L Teiniskamib-, a new nickel arsenide from 

Ontario . 

Walker, W. (>. Casein in milk ; Rapid determination of —- 

Walker, W. ft. Steel; Manufacture of — - (P). 

Steel; Treatment of-in electric furnaces with basic 

hearths (I*j . 

Wolkey, W. It., and Tubcx Engineering Co., Ltd. Sterilising 

fluid*; Apparatns for-(p) .. i 22 i 

Wallace, K. XV., and E. Wassracr. Ammonia from nltro- 

gen ; Production of- (P). 22,137r, 483r 

Magnesium , Manufacture of-(P) . 4 (H) r 

Wallach, L. 0. Oil*; Treatment or mineral-for 

medicinal pnrjRises (P). ggg 

Wallach, O. t’arvoxlme and eucarvoximc ; Reduction of 

-by means of palladium and hydrogen. 333 

WaUhaum, 11 Asphalt; Manufacture ot --for com¬ 
pressed asphalt pavements (P). 315 

Wallin, J. IT. Paper, etc., Manufacture 0 /-(P). 47 # 

Walling. U. B Sintering tungsten and other metal; Method 

and apparatu* for-(p) . 425 

WalUs-Tayler. A. J. Wood , Preservation of..*** 314 

Wallwin, J. M , and F. 8 Hlnnatt Producer and like gal ■ 

Materials for purifying-(p). K 

Walsh, M.,and A. Priestley. Furnace; Regenerative-(P) 632 

Walter, O. Leather, Treatment of chrome-to render 

it strong and waterproof (P). 654 

Waltlspurger, L., and r a Rtvoal. Electroplating non- 
inetallic objects Subatanc* for use in processm 

"i («) . 1095 

Wslton, J H . jun., .oil K. C. Ju.1.1. HyOruii.n iwroxide': 

1 -mrrvatwn ... .. . * 1M _ 

Thermostat for low temperatures .. . , . 1227 

Mangner, H. Paper, Removal of ink from printed- .. 868 

Wann, J T. Evaporator (P). 40 g 

Warburg, 15. Menurou* sulphate ; Commercial preparation 

„5 -h,r normal cells.... . . . 700 

Wtfcolttrr. Cider; Disease of -- known as grcen-slclcneaa 496 

ward, O Corrosion by dissolved oxygen. Discussion_ 406 

Ward. H. M Photographic prints; Method of toning —— 

r . . 440 

W«d, K. «nd A. gejanton or drji-ra ; Cratrifojol'-Ill 

t“i..... 

ii*!?*'''?, Fuiumm; EteWo-^-CO J« 

VTftrdco, r.c. Boctainl pc»*p«r*r[oiu aad prtipmtkms farU m 















































































NAME QfDBX. 


Wtrdkw. H.8. H. Milk; Ttie<l«|K»HnbMawl bv wntrif** **** 
lug —— ... 937 

Ww, E. K„ and C. L. Schumann Chines* wood oil: 
Examination of 


1017 

1043 


- Warner, A. W. See Carpenter. H. A. 

Warren, L. K. Emodln-bearing drug* ; Detection of-in 

presence of phenolphthaloln. 1170 

Warren, M. If. Petroleum : Apparatus for refining -(P) 1002 

Warth, f. Potato** ; Pro**** for producing dried-<p> 842 

Warth, F. J., and 1). B. Da rah* eft. Rice grain* ; Disintegra¬ 
tion of-bv nxuin* of alkali. 793 

Rice starch ; Fractional liquefaction of.. 433 

Wnrymki, T., and J. Lanael. Calcium nlHtsphate* ; Action 

of ammonium citrate on mono-, di-, and tri-- j.Vt 

Washburn, F K. Ammonium phosphate Manufacture of 

-from gnu liquor (Pi. I 2|7 

Calcium cyanainide , Process for rendering -non- 

duftting (P). 

Fertiliser*: Manufacture of-(P).StH). 878 

Phosphoric add and it* compound*, Process and 

apparatus for making- (P). 

Wndcj.T K. Refuse material: Apparatus tor incinerating 

• Wa**ermnun M Cellulose. Preotntlon of solvents for 

Piint; Production of — — (p». 

Wood . Proofs for impregnating — (P) .. . 

Watwjuchnow. A. See Meyer. K .1 . 

WttH-mcr, K See Wallace', It. W 


80 


flIO 
(P) 785 


708 
7.Ml 
42U 

.... 22, 1.‘l7r, 48,V, 490r 


414 

305 


ft8« 

74 


157 


070 


Water and Sewage Purification Co See feet. L. T. 30 

Waterhouse. A (J.. and Atlas Htill Manufacturing Co. Dis¬ 
tilling apparatus (P>. jip^j 

an«l .1. II. van Mater Heating vegetable and mineral 

matter . Process for — - fP) . 959 

Waterman. F W. Turpentine and resinous sulmtanre* from 

wood : Apparatus for extracting - — (p). 799 

Waterman, H. I. Vcast: Nitrogenous nutrition of pressed 

—'. 27 i 

Watford Engineering Works. Ltd., and J Pnramor. Paper 

pulp: Production of-- (P) . fig# 

Watkins. \. K The Taranaki oil-field. 180 

Watreiner, E T. ,f Itie.ieldng of vegetable fibres . Process 

lor facilitating the - - (P> . 050 

Dressings for textiles, resistant towards water; Pre¬ 
paration of-- - (p) . 48 0> 48 J 

Watrigant. H. L. A M. AVe fiuignard, (i. P. 407 r 

Watson. K. H. fi'-\nunoi|uareotin. 305 

DveidutTa . Relation between constitution and depth of 

colour of... 

and K. R Sen. Quercetin. Dyestuffs derived from 
Watson. H. B., and T. C. Uillctop. Heating or cooling fluids ; 

Apparatus for--— (P). 

Watson. .1 Soda deposits of Africa . Natural-. with notes 

on the alkali trade . 

Watson .1. I> Sewage treatment ; Adoption ol the Dickson 

process of-by the Dublin Corporation. 

Wat I, f» Cacao, coffee, and like seed* ; Continuous pulping 

wuRhing. developing, drving, and jKilishing of- 

and apnarntns therefor fP> ... 

Cacao and like seeds : Preparation or treatment of — 

and apiwratns thereto! (p) . 979 | 

Watts. A. S. Felspar and ;i deformation atudv of some 

felspar and felspar-quartz niixturcH. 78 | 

Fvlspar aunplv of the T’nited States. 1040 | 

Potash-soda felspars ; Cse of mixed -—in porcelain .. 1040 I 

Watts, E. E Zinc; Extraction of-from Its ores nr 

compounds (P) . 1058 ( 

WatK O. I’. and X. If. Li. Iron , Effect of addition agent* 1 

on the electro-depoidtlun of . 505 

and \ r. Hlwiie. Zinc from zinc sulplinte solutions , Addi¬ 
tion agents in the clectrodepo-dtion of.. 1012 

Wsvte, W. J . and American Agricultural Chemical Co. 

Defecant and process of making It (P). 807 

Waugh, A. C. T. F AVr Bray. M 1 . 070 

Wdowisr.ewskl, H. Magnesia In magnesites . iWorrulnation 

. . 803 

Weathcrhy, ,T. Ore etmeentrator (P) .. 008 

Weaver. H. E. Nee Ivdabrook. A. W . 803, 038. 1218 ! 

Wester. V. M. Cyanamide, Apparatus for producing— (P) 603 1 

Wtddi, K. H. Arliflrial zeolite* and other wster-RofPuiing 1 

compounds; Apparatus for cleansing or revivifying i 

- or like treatment* (P) . 30 

Wehliert, L. P. Castings : study of the strength of non- 

ferrons-. Comparison of different specimens.. 1212 , 

Webel. F. See BidUchc Anllin mid Soda Fabrik 10If, 807 r. 807e f 

Wober, it. Man I hot rubber. 005 ! 

Weber. J. Detinnlng : Processor-(P)..1103 ! 

Weber, W. See Tlenkcl nod fVb .. 002r : 

WtJwlCT, J. M. Mt: Minml»rt«rr of-(P). Mi >r i 

See Brown, A. W... 2&6r 

Webster, W.R. Copper-aioc alloy*; Consideratkma affecting 

(fWfiflcitMi for wrought ——. 121 ! 1 


WwMt M, It, .fi H. BMnlwMt. SmoKmi krOraiMt; “ 

Set kumi, h .!!’,I!*.*.'.'.!!!!!!!!!!!!!!!!*!! 3®tr 

Wedekind, R., and Co. Anthracene dywtuff*: Prune— for 

preparing-<P). 247. Mir. 41ft 

and M. Iljlnsky. Dyeing with dymtuffs or leuoo now* 

pounds insoluble in water; Pmceea for- (V) .. ftDr 

Aat-dyeatuff compound* suited for dyeing (P). Tie 

W'edeman, (J. K. A’ee Arnold. F. P. g7p 

Wedge, F. Metallurgical furnace* (P).SftO, 5M, Uf! 

Metnllurgtcal furnace; KJwtrieal heating device for 

-(P) . 3QQ 

Metallurgical furnaces; Rabbles and rablde-anw for 

-(P> . 7p4 

Sulphuric add ; Manufacture of-(P».804,100ft 

Weevlon, W 8. Srt Du Pont de Nemours Powdnr Co. It2r 

Wtwks, C. A., and others tlaaes ; Treatment of-(P) .. 127 

Weeks. F. I).. and Dwight and Lloyd Sintering Co. Cal- 
einmg. desulphurising, agglomerating, and aintarint 

oriai and like material (P). 75 

Wcgelln. (J. Colloidal solutiouH. Preparation of- by 

mechanical auhdiviuion . 254 

Vanadium ; Volumetric determination of-142 

See Mi)Her, K.;i;;| g* 

Wegener. C K. Beverage*, jierfunte*, etc.; I»mduetion of 

' fr.mted ” - —(P) . 157, 214r 

Wehrheim, (). AVr Moldnnhauer, W. 748 

Wehrle, O. Vat for the brewery or for other purpotie* (P) .. 078 

Weidlciu, E. R.. and Metals Kmuirch Co. C<>pi»or ; Hydro- 

metallurgy of-(P). 859 

Wcidituuin Silk Dyeing Co. See Meili, K. 689 

Welgert, F„ and L. Kummerer. Anthrarenecurboxyllc aeld*; 

.Sensitiveness of-to light. 913 

Weil. C L., mid Diamond Crystal Halt Co. Salt; ApparatuM 

for making • - (1»). 433 

Salt; Process for making-(P). Ml 

Well. J. A Uhs producer* (Pi. 888 855, 

Well, L. Inorganic enzymes and their application for baldnf 

purposes (P). 0Of 

Well, R. Fabric for use in the manufacture of air-craft (P) 639 
Weller, M.. and Synthetic patents Co. Triphenylmethane 

dye , A ellowish-green-(P). 734? 

See Ba.fer, ¥., und Co. 161r 

Weller, W. Artificial stone and the like from peat; 

fneture of-(P). 986 

Weln, 8., and J. A. Straus*. Metal alloy (P). 889 

Weliulel, A. See Von Keler, H. ggtr 

Weingllrtner, E, .See (Jutbler, A. 48 

Wdlnhuuacn, H. See Nottbohm, K. E. 581 

Welubnd. R. K.. and K. Binder. Alizarin ferri-aeid ; Salta 

of.. . 413 

and W. Denzel. Catechol. Compound* of-- irtth 

alkali salts of carboxylic arids. 1027 

and F. Knsgrahcr Perehlorntes of aluminium, chromium, 

and magnesium. 74 

Welnrieh. M Drving. revivifying, and deearlmnlslng bone- 
black or treating other granular or finely dlvldod 

substances , Apparatus for-(P). 46M 

Kugar , Manufacture of refined-(P). , 211 

Sugar, Pnwcss for defecating raw cane-or cine 

sugar syrup (P). 212 

Weiutraub, K. See Uencral Electric Co...*543r, 594, 550, S6ftr 
Wuintraub, <f., and H. Rush. JU-frartory materials , Treat¬ 
ment of-and apparatus therefor (P). gj f 

Weir, W, Evaimrating and distilling plant (P>. 14 r 

AVelsberg, J. Sugar Juhic* ; Sulpliltation jiroctws for purifying 

and decolorising-(P). . p ' 8f)7 

Welse, «L i. Set thitbier, A.’', 891 

Welse. J. See Kmqjp, R., und Co. 733 

Weim*r. If B. See Bancroft, W.D. 579 

Weiner, 8., and H. 0. Ikmafch. Fats ; {^-termination of the 

Mine value of..•. 872 

Weiskopf, K. Blasting gelatin. Discussion. . 349 

Weiss, J M. Carbon ; Free-. It* nature and deter¬ 
mination in tar product* . . 474 

Welss^ R; Boric acid for souring , Doe of——.. 941 

finishing or dressing U>xUW. fabrics with sf«py prepare- 

tlofis(P) . 942r 

Hoap; Manufacture of a-and its use for dressing . 

•inen (P).“ 

AVdssen»»ergtr, fl. See Baltucb, M.884 

See Kratorhvil, V.** ’’ 

M eissgerlier, It. See dm. f. Teervnrwertung in. b. 11.7fl8r 

Wfltli, A. J See Redman, L. V. ]4Q f §49 

Welthaler .A. (Vment goods ; Production of smooth, glow y' ’ 

or ghuwst coatings on-(P). 791 f 

Wdtz. H. Antlm*pUe product derived from oaUcylic. odd (P) 843r 

Halicylle acid onmpouiwi; Manufacture of a- (?) ., Mftr 

Welch. Sewage; Purification of-without the aid of filters, 

DtocuMfon . 1128 

Welde, E. See Nenberg. C. . . . . uV em 
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Welkcme, H. 8 ., and F. L. Pyman. Therapeutic compound* 
(oriole ielentom derivative*); Manufacture of 

-(P) . 889 

am] oilier*. Emetine , Manufacture ot -(P) .... 102, 209 

Wetkmhk, F. Effluent*, Prow** tor clarifying-(P).. 89 

Weller, J, Dyeing and impregnating materials which are 

Difficult to penetrate completely; Process hr- 

(P).252 

Wellesley, It. See Jenkins. II r.1096 

Weil*, 0. See Jarpm, \ . 89] r 

Wetobach. 4u* a r vi hi Lli-itrii tilAiiH’fitH . Manufacture of 

-(ID .412, 1004r 

Ytterbium , !»«'. om|,<»-m<*n of-Into it* ilrmerits .. 21 

anti Welatmiii i.itrht ( <> Kh-rtrlr filament lamp* , Mann* 

hrtur*- of (V) . .1004 

Weiabacli Light I'«» ve H.i*kmllb\ C . 353 

Wetoh, Y. K, jiii* Set <ir.»r, R. It .794 

Wen borne. c A . ami Weiihurm-Karpen I»r>*-r (V* Dr.vine 

apparatus <1*>. .342 

Wetiborne-Karpen Drv*r Co. Sre llulfgren, C . .. 999, KiQOr 

Wcnde, K Rciiehm mid . .Simple test for lialogcns in-276 

Hantolol In auihIrIwomI nil, Determination of . . 710 

Wendell, (’. A Drier, CuutimiouH automatic centrifugal 

-(Pi . . 681, 1144r 

Wwdruwr, M. Couinarnnc-rfain from heavy benzol. Pro¬ 
duction of a high-grade, pale-— (p) . 474 

Wendt. K , and Georg* Wanrn-Hergwcrks- u Htltteii-Vcmn 

Knrnacc with n generative firing (P). 737 r 

Wenger, P , ami I,. Iliimn Dlt*o<lmm phosphate Rultie- 

thin of — l*> alb routing currents . 090 

See W'limbr, M 816 

Wengrnf. P /.ireonlum mordant*. 869 

WonnageJ, T S Maatie plastic masse 1 *. Manufacture of 

’ ‘ fP» 932r 

Weniing, M Dimelh\liuiiinodihydroxyl>cnzophenunc _ 825 

Wrjilcr 0 W Tungsten in JVoUvia.... 754 

Werner. A . " Yrrbinriungrii hoherer Ordnung, IVbcr die 

Konstitution und Konftgunitinn vun - — ”. 280 

Werner, K. Nickel (outings. IHa.k-. .. . 1055 

Plating of non nietullu ubjei ta . 1055 

Werner, K MolHoniu, a tmM fibre .. 957 

Strontium wilt of <h»lic arid (p) . 43 , 

Werst, J, .>., and others Fibrous matter, Separation of 

• - -- from admixtures (P)... , .190r 

Weedy, H Filtration , Cause of difficult — in the filter- 
preaa during the rarlnuiHtatlon promt* in beet-sugar 

manufarture . . 977 

Wcaener, J, A. Flour; A nparatua lor treating-IP).. 803 

Flour ; Proems for ageing and bleaching -—- (p). 38 r 

Flour ; Process for bleaching-(P). 408, Ofilr 

Flour, Method «>f improving the condition of-(P) 330r 

WeaMlmattn, J .see la vin, M. 898 

Wetallng, 11 Refractory brick (P). 355 

Wesson, I,. (I. Rubber. < unbustion raetliod for the direct 

determination of. . 703 

Wert. A. P. Red lead . Analysis and composition of- 862 

and A. J. Co*. Portland cement raw materials , Burning 

testa of Philippine.. 832 

We*t, J. See Glover, 8 .910, BIO, 91 lr 

WMtdcuatchc Hlcifsrbcnwrrke Kalkow Load salts of 

acetic acid ; Manufacture ot - (P) . 258 

Wester, I). H. MustArd seed ; Oil content of black-. 

Localisation of certain alkaloids. The alkaloid 
ot Vmetmeeiiea A tuteia. Hydrocyanic acid content 

ol cherry-laurel leaves . 330 

WaaMrtnann J. T. Oils , Preparation of alkaline-for 

a protecting ordnance (P) . 91 

WMtefft Klectric Vo. 8m Holmes. H. B. 798 

Western Gas Construction Co. See Stone, T. W. 782 

Wes tern Precipitation Co. Carbonise Ur material; Render- 

log -add-proof (P) . 308 

WsstOUaeh-Anhaltlache RprengHoff A.-G Reaction vessel 
for carrying out chemical processes of all kinds 

between liquids, nlhli, and gases (P). 822 

Wsetiifhouw:, G. See Putter, H. N. 868 r 

WetUf h i m ec Klectric and Manufacturing Co. See Jackson, 

R* P. 798 

See Thomas, P. 1059 

Wcstingbousr Lamp Co. See Henderson. R. H. 305 

fe iSSFi/w. . 

See Hr hoi I, U. P. 305 

See Madden, H. D. 7 Vif 

Wsitiachouw MeUlltadvn Gldhlampenfabrik. Metals or 

alloys ; Treatment of-to reader them ductile 

aad malleable (P). 554 , 

Wrestle?, T. Copper alloy <P) . 433 

t,C, Guam from solids; Apparatus for obtaining- 

IV). U,IMr 

. T. IPtiMi; Brtitol tmtnut at -(P) .. mi 
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Weyer, H. 8m Train* und HeUmer*...*j 

! Wetrig, B. P. Tin oxides; Preparation of — (p).. . 

I Wey, W. G.. and Diamond Match Oo. Match splint*; 

Process for treating-(P).... f 

Weyermann. R. Malt extracts; Process for removing the 

l bitter taste from-(P). 8i 

Wey land, H. Silicon ; Preparation of an organic compound 

j containing-(P) . 5 

Weyman, G. Calorific values of coal gas; The difference 

between the calculated and determined.. 

Weyrich, P. Artificial Bilks; Damage caused by ackl to- 

anil Its prevention. 12* 

Whatmough, W. A. Medicinal plants in England; Cultiva¬ 
tion and collection of... ft 

1 Wheal, W. See Hecnan and Froude, Ltd.i.. 101 

Wheaton, H. J. Water ; Method and moans for softening 

' -(P) . 216, 76' 

Wheaton, T. C. See Callianc, D. F. 2! 

W heeler, R.V. Flames; Propagation ot -In mixtures of 

! methane and air. The "uniform” movement .. Ill 

See Burgess M. J.191, 1194,1M 

See Jones, D. T.192, 106 

j Whipp Bros, and Tod, Ltd. See Perkih, W. H.l(h 

I Whipple, D., and Standard Chemical Co. Resinous com¬ 
pounds ; Manufacture of- (P) . 150, 16 

I Whitaker, M. 0. Distillation process (P). 10C 

1 and J. 8. Bates. lMne waste ; Chemical utilisation of 

Southern.. 47 

und W. F. Rittman. Water-gas; Thermal reactions In 

i - oarburcttlng.. 88 

j See Pritchard, T. W. 100 

j White, A. H., and others. Tar from coal gas; Electrical 

. separation of — - . 100 

i White, A. 8. See Greenwood, C. V. 874 

j White, C. Electrolytic processes and apparatus, jwrtieularly 
1 the production of alkali com]K>unds (P) 208, 8f>lr, 928 

j Metallic oxides or hydroxides ; Manufacture of-by 

electrolysis (P). 35 

; White, D. Resins lu Paleozoic plants and In coals of high 

1 rank. 88. 

I White, E. Mona rites from some new localities. Discussion 6 

1 White, K. A. Roofing composition ; Fire-resisting-(P) 88 

1 White, II. A. Zinc-gold slime ; Notes on the treatment ot 

~ -. 100 

j White, J. Public analyst; The work of the-In relation 

U> manufactured products . lift 

j W'hite, K. II. See Rosanoff, M. A. .•. 102' 

White, W. H. Copper; Process for hardening-(P> .. 886 

i W'hite, W. P. Thermo-elementa of precision, eBjiedaliy for 

1 calorimetry. up 

Whitehead, A. R. See Farrar, J.20, 917 

1 Whitfield, V. Gas-producers (P). 190, 636r, 826 

Gaa-washers or tar extractors (P). 191 

1 W’hltmore, C. C. and W. B. Carroll. Furnace ; Klectric 

-(I*) . 36; 

Whitney, W. R. See General Electric Co. 598: 

Whittaker, C. M. Wool; The development of the amino 

group in. . 471 

Whittcmore, C. F. See James, C. lOW 

See Lind, 8. C . Jig* 

Whyte, 8., and C.H. Dench. Comialon of coppcr-rinc alloys ; 

Micro-chemistry ot .. 35* 

Wlart, E. Drying wood and other substances (P). 5941 

Wibaut. Hydrogen and methane: Modification of the 

Jaeger method of determining.. 822 

Wickham, W. H. See Tranb, M. C. 0O7i 

Wlckop, L. Mixing machine . 081 

Wick*, H., and J. W. Melhr. Glare oolours ; Nickel In —251 
Wlekfiler*Kupper Brauerei A.-G. Metal vessels, beer casks 

etc.; Treatment of the Interior of-(P). MM 

Widmer, K. See Reverdin, F.8M t 866 

Wiebrhts, W. See Uonasett, H.* 331 

Wlechraann, F. G. Sugars ; Valuation of raw.. 97fl 

and Fenofonn Corporation. Phenol and formaldehyde; 
Manufacture of an anhydrous reaction product of 

-<**> . 92 

Wirgner, G. Nitrogen; Fixation of- by so-called 

xeolites .ut! 

Wieland, H. Oxidation procesee*; Mechanism of-. 

Determination of sallgenin . 779 

and C. Keineaegger. Diaco compounds and letmsenei; 

Action of nitrogen peroxide on aliphatic.. 953 

and R. 8. Wlshart. Inoeito]; Synthesis of natural-.. 770 

Wlenhaoa, H. Chromlo add ; Eaten 0 i .. fj$ 

Wiseenerj^T H. A. Drying apparatus for yeast and the ^ 

Wl«h, A. K. Sm Mis', j. W .M 

WiM«S,A. Dmtomia«aitoe(i;aMnaitiaiol-(P) Ut 

WSU, H. B. hMyMMi PhumndnuM mHm at 

..-.1UJ 
















































































PTflbert, M. 1. Ash contort of drug*; Propoaed limitation j 

«*_ forth* 17.8. Fharmaeoixala IX . 11?1 

and M. G. Hotter. *' Poisons and habtt-farmtng dnp *’ 878 
Pttoock, Wood, and Co., and P. W. Bottomley. Siting 

thread* or warps, etc.; Apparatus for-(P)... 73 

'WUd, X. Hydroanlpbltes and fonnaldehyde-sulphnxylatcs; 

Estimation ol.. 1048 

WUd. W. See Bad!ache Anilin und Soda Fabrik_ 1047f? 1154r 

k* Bosch, C. llMr 

Wildt, W. Fabric*; Impregnation of-with insecticidal 

•ubstanree (P). 610 

Wile. E. B. Ore*; Method of and apparatus for reducing 

-(P) . 1068, 1068 

Wiley, H. W. ** Agricultural analysis ; Principle* and prac¬ 
tice of-. Vol. III.". 224 

Wilhelm, O. Oil and like extractor* (P). 662r 

Wilhelm!, A. Reaction* In gases ; Apparatus for effecting 

-by means of contact substances (P). 342 

Wilke, C. See Still, 0. 74 Or 

Witter, A. V., and National Carbon (k>. Arc-light electrode (P) 1160 
Wilkin, J. T., and Conneraville Blower Co. Gaaea ; Extrac¬ 
tion of liquid* and aolld* from-(P). 960 

Wilkin*, A. See King, J.C . 360 

Wilkin*, H. Alloy for white metal good* (P). 426 

Wilkin*, J. and K., and J. 0. Morri*. Holder <P). 86 

Wllkinaon, Q. L. Acetylene ; Storage of dissolved-(P) 936 

Will, H. Beer turbidity due to calcium fluoride. 802 

and K. Noidln. Yeast*; Ho-caUed black.. 166 

Will W. Hcxanitmethane . 441 

Nitro-compounds of benxenc and toluene . 376 

Willcox. W. Rail *tcela for electric railway*. Experiment* 

on the Metropolitan Railway . 260 

Wlllfroth, E. See Stock, A. 224 

William*, A. Metallurgical and other furnace* (P). 359 

William*, A. E. Glass; Note* on the development of ruby 

colour in ——. 1047 

William*, A. M. Adsorption: “ Negative ".. 605 

William*, C. E. See Bedford, F. 324, 429r 

William*, D. R. See. McCormack, J. M. 796 

William*. H. F- Iron-cvanogcn compound*; Blue-.. 1007 

and W. P. Dreaper. Prussian blue, Determination of 

-in textile fibres. 689 

William*, J. B. larkspur seed ; Insecticidal value of fluid 

extract of- ..A . 1169 

William*, J. H., and F. ITayia. Protective covering to be 

applied a* a paint (P). 33 

Williams, P. E On* ; Apparatus for washing or arrubblng 

- (P) . 411 

William*, R. M. Chum* or other mixing and agitating 

apparatus (Pi . 906 

William*, R. R- Set Pratt, D. 8. 650 

Williams, R. T. I). Fine ; Determination of-by ferro- 

cyanide In acid solution* . 316 

William*, W. E., and P. H. Holdsworth. Hmelting furnace 

(P). 1014 

Willlard, C. W. See Hcrty, C. H. 1162 

Willi*, W. Photographic printing and paper therefor (P) .. 986 

Wills, E. C. Metals; Furnace (or refining-(P). 205 

WUlaon, T. L., and M. M. Half. Nitrogen; Method ofobtain- 

ing-and making nitrogen compound* (P)- 266 

Superphosphate ; Manufacture of double-(P) 86,494r, 1217 

and other*. Fertiliser (P). 1102 

Fertilising compound <P) . 878 

See Haff, M. M. *58 

WiUatttter R. CfeUulose or sttbatanraa containing it: Pre¬ 
paration of solutions of-In concentrated hydro- 

, chloric acid (P).... 746 759r 

and A. E. Everest. Cornflower ; The colouring matter of 

the. . 18 

and H. J. Page. Chlorophyll; Researches on - . 

Colouring matters of brown alga. 1905 

Wilm, A. Alloys; Process of Improving-(P). I44r 

Wilma, 0-, and P. Flachhaeh. Vanadium; Determination of 

-in fenro-vanadium and steel. 1054 

Wilson, A. Wick* for candle*, wax matches, taper*, etc.; 

Manufacture of- (P) . 477 

Wlison. F. L., and B. E. Bretherton. Zinc ; Process for pre¬ 
cipitating-(P) . 143 

Wilson, H. Kaolin-felspar mixtures; Deformation study of 

—. 79 

and Fndflc Kelp Co. Drwff)...... ••••• *4* 

Potash aOti from kelp; Process for obtaining-<P).. 868 

Wilson, J. A. See MeCandlisfi, D. 606 

WUsoa, L. D. Manures (P). 9U 

Wttaocu L. P. Sulphides of alkalis or alkaline-earth*; Re- 

g^mattoadf— (P).186, 866r 

Wflaou, W. «L Oils sad ottw r pro dyfla from carbotyeows 
or attar matter coetatetog hydroeartou*; Method 

as* mmm tm mS S m on . tw 

WMm.0. Pmmtn... ...-.- » 


Winner, I. H. Esters; Preparation of acid —w team __ 

aatam lower In hydrogen (P> ... W 

and B. B/Htodn*. Catalyst* <p).. mt 

Redactof orhydroransUn# fatty add* and other ocgfuito * 

compound*; Process for-(P) .* Shr 

Winchester Repeating Arms Co. Sec Buell, W. H.. M4 

Wlnekelmatm, H. See Skinner. 3. J. ,, MB 

Winduus, A., and L. Hermanns. Emetine.. tit 

and A. 1 Ulrich. Dextrose; Action of ammoidacal copper 

hydroxide on. .... Ml 

Windfall, K. Sn P««l, C. M 

Windiseh, W.,*ud W. (ilauHtr. Malt; Influence of dilation 
of maith ou yield of extract found in examination 

of-by the emigres* method. w . #7 

ami other*. Brewing water; Determination of the salt* 

in.. 869 

Winkler, L. W. Protein-ammonia in drinking water, etc.; 

Determination of.. 604 

Water ; Determination of the hard iiom of.. 700 

Wimnill, T. F., and J. J. Graham Coal: Absorption of 

oxygen by.. 1000 

See Graham, 4.1. 944 

Wlnogradolf, A. See Melgen, W.. 566 

Wlnuor and Newton, Ltd.. and 11. Emcn*. Fabric* ; Decora¬ 
tion of-(P). 917 

W intendti, 11. See Htelnkopt, W. &S4 

Winthcr, A. See Ghent. Fabr. Grieahelm-Elektron. 747r 

Wlpi>clmnnn, W. See Sieved*, A. MS 

Wlrtb, (*. K. See White, A. H. 1000 

Wlrtb, K. Berj Ilium ; Oxalate ami acetate of-...... 692 

Hoodlum; Alkali double oxalate* of—. Scandium- 

sulphuric arid and scandium sulphide. 602 

Scandium sulphate and oxalate . 60S 

and B. Bakkc. Ferric Rtilnhste and aluminium sulphate ; 

Mutual solubility of.. 691 

Ferric sulphates; The various normal, l»aHic, and add 

.. 691 

Wisdon, U. 11. Tunning materials In admixture; Deter¬ 
mination of.. 660 

Wisliurt, R.t*. See Wleland, H. 770 

WisUcki, C. See Kekatrin, K . 60S 

Withrow, J. R. Nee French, K. H.|06, Ml 

Witt, 0. N. German chemical Industry and the war.. 1174 

ami Act.-Ges. f. Anillnfahr. Nltrobenxeno-diaaofdoiu 

dcrlvativcH ; Stable-(P). 646f 

anil Frlnkel. Selenium glasses. 790 

Wltacek, R. Coke-oven ga*; Long-distance transmMon 

of.. 1144 

Witxemann, E. J. Acrolein ; Preparation of.. 941 

ftf-Glyccric aldehyde from n syrup obtained by oxidation 

of glycerol; Isolation of a crystalline —-. 1114 

Wlokka, A. See Bode, G . Ml 

Wflhler, L., and F. Martin. Fulmlnlc and hydraaoic add*; 

Halt* of-, ami Wic explosive properties of fnl- 

mi note* and asides. 7M 

Wohlc, 8.. and Wohle Mineral Oil Product* (1910), Ltd. 
Petroleum or other liydroearlmn oil*; Treatment 

of-(P). 99r 

Wohlin, R. ('lay*, bauxites, ami related substances; 

Thermal analysis of-•. 7$ 

Woldlch, F. Wood distillation ; Process and apparatus for 

-(P) . 64B 

Walter, G. Kniyme* of oxhUtion ; Contribution to the 

theory of-. Peroxydssr and natalase-reeetlOM 

of formaklehyde and acetaldehyde.^ 444 

Wolcaky, F., and R. Volesky. Concentration, evaporation, 
and Incineration of soda lye*, residual and Other 

liquids ; Furnace for the continuous-(P) .... M 

Wolf ,K.Jand Chlnoln gytaysxer i* vegyfeseti termdkek r. 1 
Dr. Kerruty h Dr. Wolf. Alkyl sulpha**; 

Manufacture of-(P).. #46 

Wolf, F. L., and R. B. Burr. BraM-malting furnaoaa; 

Teat* of natural-gas fired.. 9M 

Wolf, G. Palladium-hydrogen alloy*; Speriflceiedrieal «*' 

conductivity and density of.. M9 

Wolf, H. See Badiscbe Anilln und Hods Kebrlk.UOr, MM 

Wolf, J. Aluminium nitride; JTeparatioa of-from Hi 

elements. #42 

and E. MOiler. Electric vacuum furnace for high tempers- 


Wolf, J. D. Ores; Separation of metalliferous materials 

or metals from-or other matter (P) ...... 994 

Wolf, K. A. H. Lead, xinc, and copper ores; Prepa rati on 

of very finely-divided-for oil flotation (P) .... 7M 

Wolf, P. M. Hydrogen peroxide ; Hynthesis of 100 par cent. 

-— by menu* of the silent electric discharge ...... 09 

Wolf, R. B., and Burgeas Sulphite Fibre Co. Add gaam; * 

Process and apparatus for Mowing -— (PI . 7M 

Sulphite Hqaor; Process sod apparatus tor maktag ■■■» , 

WOl-Bmkkatt, W„ o4rtton. T*wpm ifafang).. «■ 
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Wolff, A. leather , Preparation of um It I-coloured. figured 
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Wolff, H. Khrllar , Examination «f Idem1 hh 1 ----- .... M, 7.»i 
tod K Scholar Ko*iii in varnishra. oils, and w«|*, 

Determination of - . 

and Debt. Mchuhrrt Adhisii'- r^nnoiw preparation* ami 
their i»r*Ki»j !*<»« <P) 

See ftarilach* %>»itin mid nabi tabrik . 

Wolff, J Set Aveti.iriH* f " *»r . fr . 

Wolff, M. Printing ink , Pm< ^ of making - - O’). HWr.fMir j 
Wolff, P.,and Vubwi In bnmeg Co Tin tctrai blonde . Pro* j 
duetton of from Uu hi ct« (P> . ■ *‘.»4F j 

Wolff, T. t Mild Memral 4 hen.u.H Co Umj.-s, Amuimtua for | 

iht* c|»('iiu< id tmniiuriiiatioii of b> imiirl|»i«‘ 

coiitAi t a»tiMii (l‘i . • i o * f 

Wolff, A4 ., nod I'ii All'll nun with phosphates, sulphates. and 

mU< nti‘« , I*n*|MMf I'Ui ol i oi.ipotinds o| — soluble 

in alkali (I*) . 

\\ oUfcnstein, M Aiidjhahivln and, Preparation _of 

hniogcii-alkvI esters of-(P) . . 1172, 

Wolfram Lnlmmtormui Dr P Mchwarakopf <• in b H 
See Schwarzkopf. I* 

Wolfram Uiniwh A •« Allots of high melting (mint. 

Mamifai tim ol — < I'l 

Metal wirin , Prim le-ior drawing or illovlng - O’) 

Winn . Method of |M>mttug-for win -drawing (l’> 

WollnaUm, T K Whwh . Apparatus for cooling. ileaiising 

and dr) mg- (l*>. 

Power and heat costs in ihemical works . . 

Producer-gas generator* (!•> 

W ohgdlne, H , and It Peokiewitmb Alanguncn sulphide, 

Heat of formation of - ... HHl* 

Molt creek, II C .XVv Mineral Prodm K Ltd . . .ml. mm 

See MiM'lli r, J I6, .184, Hod 

Walters, (1. Heating is-at and other |a*idy si i balances to 
prc|»»rc them lor mccluinieal deh> drat ion , Priaess 
and apparutu* foi - (P) . 82.V 

Wood, A. H Thorium 1», Volatility of - Relative 

/wudlMttw of thorium ( and D . .1206 

WihhI, F. J. tllyrcrin containing salt , Mi uni for distilling 

-<»’) ... I2l5r 

and Marx and Rawollr tilyeecin . Apparatus tor distilling 

w -O’) ■ . ... 798 

(dyrorln , Pron** of distilling-(P) , 868 

Wood. II. See llroiiiet. .1 .otto, 764r, Ill I 

Wood, J, K , and N W alk« r < arlsihydratea ami relnted suh- 
Maiices , oxidation of -- by means ot itotaaMium 
Itrrsulphatc ... 

Wood. J T. leather liming control, l.ighl- 

Woodbury, C A See |)u Pont dc Nemours Powder Co 
Woodcock. W. H , and H lUount Artificial graphic 
Hydrogen sulplnuc from 
AVoodhoiuw. H See Denham, W ,i 
Woodruff, II I. See Morton I M ... 

Woods, M. Annealing wire <l'» 

Woodaome, J O Drying nan bine for papei stork, etc (P) 1152 
Wooldridge. H II See I.ing, A U .... ASP 

Wonllarott, A II. and 1. II. Saxton Darhago ; Metiioil fot 

disposing of * -- (P) . 

Woollard, H and P "llmthcrluNMl, Ltd. Separating liquids 

from clastic fluids. Apparatus for * (P). .18:1 

Woollier, A , jun. 1 hit illation (P). .... 930 

Wotlnger. P Prussian blue, tv matt tut ion of-. ... 148 

Wotfcy. F P See Armstrong, H K.t«H). 060 

Worley, W. Ismdres*. ti . :i 2 ir 

Worru, F., and Herman- Ameruau Portland Cement Works 
Cement , Apparatus for manufacturing - --- (p>. 

Worm*, U Trelialoae and a vegetable add ; Production of 
- <P) ... 


rm 

Wright. W. 0. Ammonia ntill (P). 1*07 

Wrightnon, T.. and others. Centrifugal machine* <P). *4 

Wttlflng, J. A. Alkali salts of acidyl-o-hydroxyplienylcarb- 

oxyllc acids ; Manufacture of-(P). ®D> 

sodium acetylftalicylate ; Preparation of-(P) .. 48P, 1036 

Willllng. Dahl uml Co. Ammonium nitrate; Manufacture 

* of-<p> . 644, 760r 

Wiinsehe, II. II., and Pearson uml Co. Perborates; 8UWe 

mixture containing — (P). 60o r 

Wust. Iand K. Kettenlwieh. Iron ; Influence of carbon and 

si I ii on on the mechauical projierties of grey-.. 37 

and H. Meissner. Iron; Influence of manganese on the 

tneclianhttl proj»ertles of grey cast.. 141) 

Wunder. M , ami A. Muleliiiaiin. Milica; .Solubility of-in 

nitric, hydrochloric, and sulphuric aci<U . 270 

and P. Wenger. Beryllium and uranium ; Mefiaration and 

determination of — . 61& 

W uincli, R. .See Rtilf, 0. 262 

WiiUMhemiorlf. Fenugreek seeds .940 

Wyant, R K. Oil-tar separation, recovery, and disjHieal .. 1042 
Wynne. O. F Ores amt other substances ; Machine for 

(oncciitrating and separating-(P) ”»ll) 


Mil 

1116 


1084 

P.V.I 

201 


804 


486 


;xsitings ou clotli ; 


Worrell, M H .see Phdln-. W Ii . 

W'oraley, J and C. ttrecnwiHil Mctallu 

PriMcs-. lt»r apply tug (Pi . 

Wralght, K A . and P I. I’c«sl I m ores aud concentrates , 
The asMNV of Til. Pearce-Low itietiuKl 

Wray, K see Katie nnd < o , \ -t. 

W/nb, K. see Schneider. W . 

Wredr, II and <‘orn iTvilnds i<>. Ltd Paper, Contixi 

-and process of making it (P) 

WrewhaU. R see Jampmm. <» s . 

Wright. A 41- see 4 rlp|n. R A . 

Wright, C. L. • V uei bruinetting in\*sttgatiou>, Jul\ 1904 

to July 1612" . . , . 

WrHAit, L. fat-melting apitarulu" (P). 

Wright, L T. Pyriii 1 * ; Tiie cvjgt u 1 ontent ««f tin-ga^'sfrom 

rmattog.. 

Wright, O. Charcoal; Mannfm ton of-<P). 

Wright, P. A- See Palmer. LS.. 

Wright, 1 . Sulphoroua add arat suiphlti»; Absorption 

vpwm of~... 
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840 
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148 

111 
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Aai.M H.il\iiiiic batteij , Primary (P). 80 

A unmgatu, D. Silver bar. Fineness ot the M00 standard-600 

Aardley W. II Scpnratois f*»r removing impuritica from 

limits (P>. .730 

Atttcs, II. See lint Held. .1 A. . . . 3lr 

Yates, W , and Matthews ami A ntes, Ltd Drying appara¬ 
tus . Tunnel - (P) . 18 

A tala, S See Asa Inna, Y. .1222 

Anting, F M Magnesium carbonate from magnesian lime¬ 
stone ; Manufacture of-(P).. 880 

Young, M W’, and The Thiogen Co. Sulphurous fumes; 

Process for destroying-(P). 598r 

Aoung. W. J. See Harden, A . 607 

Yoiitigiiiioi. It II. Magnesite brick or calcined magnesite ; 

Klfcet of steam on — . 1058 


Zabhiiski, K See Maaas, K . . 980 

Zahm Mauulactuniig Co. SDTillsing bottles; Methmi of 

-— <P>. 1025 

/.Him, II. AN Ucloniiiii nontmjem , a new' hypnotic. 983 

Zahti. O Ktiameiling process and llring oven (P) . 25 

ZaJIc. .1 See Relgle, E. K . 704 

ZaJe-kt, L Potasitum ; Vohnuetric determination of small 

quantities of. 1172 

Zander, H Oil, Method aud npimratus for cxiflresmng- 

(P) ... .. 798 

Za nner, A Sulphur u at id , Concent ration of-in two 

stages (P> . . . 20Ir 

Sulphuric acid , High «-onccntration of-(P).865r 

Zaremba, E. f (>. Mantius, and Zarcniba Co. Evaporator (P) 900 
Zarnowitakl. II, Papers, Manufacture of mottled and 

patterned-(P) 132i> 

Zart, A,, and oUhtv Ago dyes (P). 1151r 

See llayer, F.. uml Co.346r 

See f Mint her. u . 784 r 

Zsvciberg. A. Furnace for masting ores (P). 070, 970r 

Metalb ; Pmriw* fur obtaining easily uxidiaable-(P) 700 

Zavrictf, D. ( olkudai solutions of base metals ; Preparation 

of aqueous ——• by disintcgraticm. 507 

Zeiss. Ii. Emin ; Actum of-on Iwctcria. ferments, and 

mould fungi.Ujl 

Zelasko. A'. Fertiliser rich in nitrogen ; Manufacture of a 

stable, neutral-<P>. 760 

Zeroing, H. Mineral hydrocarbons; Conversion of -— 

into o||i of lower boiling |aant (P).. )04r 

Ziebarth. F. Wood or other elastic materials ; Method of 

eotupreaimg-in boilers (P>. 349r 

EUva, M. 8. .s«- Harden, A. 761 

Zimmer, K. I.. Y. Bitumlmms or tarry material*; Increasing 

the lieat-realWtiii propertiM of- (P) .. 130f 

Zimmer, W. Set Rertager, K. 8Mr 


















































SAUK INDEX. 


» 


PAOI 

Zimmermann, A. Wood refuse; Treatment of —- to 

recover valuable product* <I»). 348 

Zlmmenuann. C. H. A. Sucrose Iwn during evaporation 

and boiling; Determination of the.. 034 
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point of ether. Finnnmore. 1114 

tar and like substances; Apparatus for-. (P) 

Broumon. 056 

Bolivia ; Tungsten In-. Wcpfer.. 754 

Bone; Precipitated—. Jenkins and Street.1216 f 

Bone-black; Absorption of glucose (dextrose) by —, 

Morton . 1022 

Apparatus for drying, revivifying, and decarbonising 

-. (P) Welnricb.. * 466 

Bone meal; Influence of fineness on the availability of ——% 

Pock .. lias 


as & phosphatlc fertiliser in comparison with super¬ 
phosphates and basic slag. Schulze. 1101 

Bonos ; Extraction of fat from-. (P) Fischer. 1099r 

Extraction of fats or oils from-and an parafoil 

therefor. (P) Hchmidt . 428 

for gelatin manufacture ; Preliminary treatmont of —. 

(P) Bunsel ... 95 

Means for extracting fat from-. (P) Haworth .. 1090 

Process for dissolving-readily. (P) Contact and 

Perrot . 577 

Book-binding material; Production of waterproof — 

(P) Hansel . 478 

Books received ; Lists of-. 46, 106, 165, 224, 280, 886 , 878. 

444 , 605, 572, 616, 670, 714, 770, 810, 846, 898. 946, 
. 988 1038, 1077, 1174, 1280 

Lists of other new-. 47, 165, 180, 379, 606, 616, 715, 

811. 898, 988, 1078. 1175 

Boots Cash Chemists ; Visit to the premises of-. Annual 

Meeting. 725 

Borates ; Electrolysis of fused-. Zschllie-Hartmonn.. 960 

Method of Inducing spontaneous crystallisation of — 

Tammami . 591 

Borax ; Manufacture of-. (P) FJomlng and Miller ,, 422r 

production in Chile.../, 749 

Bordeaux mixtures; Fungicidal action of-. Barker 

and Gimlugham . 662 

Boric acid in foods and other substances; Determination of 

-. Jay. 278 

in foodstuff*; Rapid determination of norma! or added 

-. Bertrand and Agulhon. 278 

Manufacture of-: 

(P) Burger . 1008 

(P) Fleming and Miller. 4 ggr 

Uae of-for souring textiles. Weiss. Report by. 

Strieker. Ml 

Boric acids; Complex-. Dhar.. 419 

Borneo!; Catalysis of-In presence of metals and metalUe 

oxides. Aloy and Brustier. 806 

Boron; Amorphous-. Ray . J 10 Q 6 

and boron carbide; Behaviour of —- at high tem¬ 
peratures. Tiede and Bimbrkuer. 754 

compounds, Action of-on the cultivation of tha* 

sugar beet. Pellet... 153 

-copper; Manufacture of-. (P) Gleason. 486 

hydrides; The hypoborates resulting from the lataf* 
action of gaseous ~—and gases. Stock sad Km 549 

la mineral water*. Ftxuos-Diaooo sad Fabre.. 679 

siia&e; eN*n pawn tt —. (M* «i - 
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nitride; Manufacture of-. (P) tel Electric Co. 421 

nitride; Manufacture of stable-. (P) General 

Electric Co. 266 

tit organic substances; Determination of venr minute 

quantities of-. Bertrand and Agmhon .... 106 

oxide; ProceM for producing-. (P) General 

Electric Co. 692, 866r 


; Procesa of sterilising-. (P) Zahm Manufac¬ 
turing Co. 1026 

Bran; Treatment of-. (P) Bamueleon and Backhouse 703 

Brandy; Detection of caramel In-. ftchenk. 300 

Maturation of —. H tussle r . 707 

Bnte; Analysis of-. Bertlaux. 142 

Annealing of-Johnson. 023 

condenser tube#; Influence of coke on the corrosion 

of-. Philip . 023 

Electrolytic deposition of-. Bennett and Davison 600 

foundries; Application of producer-gas to-. 

Bulraahii. 762 

foundry ; Hafety and sanitation in the-. Moerl 1012 

furnaces; Melting Irmse* In electric-. Gillctt and 

Lohr . 007 

gamut as a substitute for platinum In electro-analysis; 

Flne-meshcd — - Calhanc and Wheaton. 278 

Manufacture of manganese--. (P) Heusler, and 

British Mining and Metal Co., Ltd. 206 

melting; Klcrtrh-. flamer and Bering. 1012 

melting furnace*; Tests of natural-gas fired-. 

Wi>lf and Burr. 900 

Method of pickling-. (P) Pariah, and Chase 

Rolling Mill Co. 927 

Mkrochcmlstry of the corrosion of-. Whyte and 

Beach . 368 

pickling solutions; Maintaining the efficiency of-. 

(P) Parish, and Chase Rolling Mill Co...... 204 

Pyrometer* for molten —. Glllett. 907 

Resistivity of solid and molten-. Northrop- 368 

Reparation and recovery of sine from-by volatilisa¬ 
tion. (P) Mellen . 099 

Van of producer gus for melting yellow-. Guenther 90R 

Vanadium In- Dunn and Hudson. 310 

workers; Industrial diseases among-. Grempe J094 

• Brasil; Position of chemical industries in.. 104 

Use of dicakluiu phosphate and kicsclguhr for clarifying 

^nc juice In -— . Pellet. 706 

Bread ; Determination of fat in-. Neumann and others 1109 

Manufacture of-. (P) Dunham . 660 

Breweries ; Sterilising vessels fur use in-. (P) Hnwllwood 1106 

Brewers’ filtering arpurntus. (P) Kclg.1100 

worts ; Caramelising of-. (P) Ramsdcn . 273 

Brewery vat. (P) WoJirle . 978 

Brewing apparatus. (P) liavis . 663, 881 

barley; Influence of potwwium and phosphoric acid 

on the quality of — . 8chUl. 700 

barleys; Direct determination of extract os a factor in 

the valuation of — . Reihrlgcr. 97 

Filter for use in-. (P) Bearman .. 881 

liquor; Treatment of-. (P) Berry, and Boake, 

Roberts, and Co., Ltd. 069 

machinery and apparatus. Board of Trade Bulletin 1023r 

materials. Government Laboratory Report. 892 

Process of-. (P) Hcuarr. 802 

proem* ; Improved-. Ling and Wooldridge. 829 

proceaaea. (P) Kulga. 608 

processes; Concentration of hydrogen Iona in-. 

Knudandcr . 212 

water containing manganese. Ftlmrohr. 879 

Water; Determination of the salts of-. Windlsch 

and other* . 309 

Brick; Hbaorptkm of water by building-. Mahr — 1068 

dryers; Gas furnace for-. (P) Raymond, Mumma, 

and Raymond Co. 1207 

hfiafl: 

(?) Blythe . 269 

<P) Drayton. 904r 

sensi natural cement. Reibling . 1166 

Weathering of fireclays In the manufacture of face-. 

Rainey . 1048 

Bricks; Action of heat and furnace gases on lime-silica 

-—. Damour. 814 

from Mast-furnace slag; Manufacture of light-. 

(P)Rchol . 356r 

for use In the bottoms of ovens and kilns. (P) Phillips 365 

Fireclay-and their testing. Rlgg . 019 

Manufacture of ——. (P) Kaye, and British Silicate 

Engineering Co. .. 486r 

Manufacture of --ami apparatus therefor. (P) 

Hewitt Patent Kiln Co., Ltd., ami Hewitt. 422 

Manufacture of refractory'-from cement. (P) 

J, et A. Pavtn de Lafarge. 360 

Methods and apparatus for burning or like treatment 

i of-. (P) Heott. 364 

Pimm* lor burning-. <P) Herrohl. 791 

BafractoTy-. (P) Weanling... 366 

from slag; Manufacture of —(P) Buteliffi 
Vm of oils and combustible material recovw 
dat in the muntufaN of — — (PV 

Wrtw»ta*^4«!sSSi . <n*«n... m 


Mm ; Coolta* pnxbn* (W **1 nOtatt *tt 

byOT^xmttonrf—-. <P) Bamm ud tihriion W* 

Ktetrolnfa of-tnd *mnto> Omtk *. CP) Do*, 

and Dow Chemical Co. 796 

Evaporating pans or surfaces for-. (?) Stein.. 6t 

Briquette composition. (?) Paterson . 

Briquettes of carbonaceous material; Manufacture of- 

with aid of waste sulphite lye. (P) Richter. 1048 

of coal and carbonaceous waste; Manufacture of-. 

(P) Naamloose Vennootachap Briquet Co.. 826r 

from coke dust; Manufacture of-. (P) Alexander 

07, 1197r 

Manufacture of-: 

(P) Fohr and Klelnschmidt. 191r, 636r 

(P) Putsch. 12& 

(P) Reynolds . 909 

Manufacture of fuel and other-and binders there- 

for. (P) Davis and others. 1190 

RheniRh lignite-In domestic and industrial use. 

Oelierich .. • 10 81 

from waste wood ; Manufacture of-. (P) Eckstein 

and Wiidickl . 636 

Briquetting coal and lignite by means of a mixture of pitch 

and tar oils. (P) Moreau. 036 

coal with waste sulphite-cellulose lyes. (P) Grits .. 471 

fuel by means of dry paper pulp flock ; Process for-. 

<P) Rctnold . 17r, 191r 

Iron ore and the like ; Process for-. (P) Cruslus 488, OOOr 

iron ores or blast-furnace dust; Process for-. (P) 

Matheslus... 86 

machine* (P) Korte . 1080 

ores and flue-dust using as binding agent the dust 

recovered In purifying blast-furnace gases. Kippc 1094 

peat; Proem for-. (P) Prioleau and Priolcau .. 303 

plant; Apparatus for removing and utilising dust in 

-. (?) Fischer . 16 

Preparation of pulverulent materials for- (P) 

Zwoyer, and Zwoyer Fuel (Jo. 248 

British Empire ; Oil resources of the-. Perkin. 491 

British Honduras; Cohunc nuts from-and their pro¬ 
ducts . 972 

British Pharmacopoeia. 1914 . Analytical processes of the-. 

Umncy. 1222 

Essential oils of the.. 1071 

Fixed oils of the.. 1002 

British dyestuff industry . 1200 

trade; Openings for-in various countries. 946 

Bromides , Detection of-in presence of thiocyanates and 

ferrocyanidcs. Guareschi ...V. 748 

Brorainatkon of benzene and it* homologues; Catalytic 

action of mauganese In the-. Gay and others 742 

Bromine; Apparatus for the production of-. Kubier- 

achky. 135 

associated with chlorine In haloid salts ; Use of telluric 

acid in tile determination of-. Gooch and 

Cole. 852 

in haloid salts: Determination of-by means of 

telluric acid. Cole. 1007 

and raangnnese; Combination of-in presence of 

ether. Duccllies and Raynaud . 310 

Recovery of-from gases containing it. (P) 

Schaefer . 813 

Bromine hydrate. Giran. 919 

^-Bromo-amlnoanthrequinones ; Preparation of-. (P) 

Bayer und Co. 783 

3-Bromo-2-amlnoanthraqulnone ; Preparation of-. (P) 

Junglian* . 788 

Bromodlalkylacetamlde; Preparation of derivative* of-. 

(P) Meister, Lucia*, and Brilning. 668 

Bromodluthylacetyl isocyanate. <P) Hefti, and Bayer und 

Co. 489 

s-Bromo-iiovaleryl-p-phenetidine ; Preparation of-: 

(P) Bergell . 1115 

(P) Riedel A.-G. 667 

»-Bromo-isovalerylurea ; Preparation of-. (P) Knoll 

und Co. 806 

•-Bromo-isovalcrylurea acetylsaHoylate; Preparation of-. 

(P) Knoll und Co. 806 

•-Bromonaphthaleue : it* physical properties and applica¬ 
tion to the determination of water in moist alcohol. 

Jones and Lapwnrth. '888 

Bronte. Dew ranee . 816 

Analysis of-. Bertlaux. 142 

Determination of phosphorus in phosphor--. Hag- 

maicr. 923 

Determination of sine in coinage-by volatilisation. 

Rose . 17® 

Effect of acid solution* on-. Croasdale. 1218 

foil; Manufacture of-. (P) Genthlnor Carton- 

paplerfabrik . 899 

Manufacture of manganese--. (P) Heusler, and 

British Mining and Metal Co., Ltd. 295 

Hickel-coinage* of the world t6 the end of 1912 HOT 

Pyrometers for nwdten-*—GiUett. 967 

Standard best ban of the sine -, 82a,]Q8n<8ACv 

Karr ... 










































































































ItMaea; Aunlnrii BcbeMk. ft 

AttmB*ri«pio*M» xireoeiom-, ahartatum-. antimony-, 

and chron dim -, atocuolyttaaUy. Irtaua 

_ Md others .... 768 

Stoctrolytta separation of oopper-Un-Md their 

inveattaation. Kjrmann and others. 558 

Three-metal-. Blow . 888 

Brown print* on veceUble fibre ; Production of fast-. 

(P) Meister, Lucius, und Brfining . 480, 042 

•hades on fibre; Production of-. (P) Badische 

Anilin und Soda Fabrik. 481r 

•hades on vegetable fibres; Process for dyeing-. 

(P) Levinstein, Ltd., and others. 78, 828r 

Brucine; Some new oxidation products of-. Leuchs 

and Bauch. 100 

and nitric acid ; Interaction between-in presence 

of metallic nitrates, llennie and Dawkins. 784 

Buohu camphor; Synthesis of-. Cusmano. 101 

Bucking; Composition suitable for-. (P) Badische 

Anilin und Soda Fabrik. 500r 

Building blocks from domestic and other refuse ; Manufacture 

of-. <P) Becker and Unger. 847 

composition and its manufacture. (P) De Caudemberg 751 r 

Manufacture of fat lime for use In-. (P) Filleux 855 

stone; Porosity of——. Campbell. 1158 

Bullion ; Determination of silver and base metal in precious 

metal-. Dewey. 688 

Bunsen flame; Influence of secondary air on the inner cone 

of the-. Ubbelohde and Dommer. 868 

Burmese lacquer, Thitai. Rosenthal. 708 

Burner for pulverised cool; The I)unu-. Roush- 85 

Burner-gases; Method of separating water from-. (P) 

HerreshofT. and General Chemical Co. 1207 

Burning finely divided fuel; Method and apparatus for-. 

(P) Irish, and Babcock and Wilcox Co. 304r, S04f, 824r 

liquid fuels ; Methods of-. (P) Doherty. 824 

solid fuel; Process for-. (P) Evans, and United 

(las Improvement Co. 808 

Bustenart petroleum and its derivatives; Products of destruc¬ 
tive distillation of crude-. Pctroni. 1195 

Butadiene and its homolngues; Manufacture of-. (P) 

Perkin and Matthews .221r, 808 

1,3-Butadienc hydrocarbons; Process for preparing-. 

Kyriakidcs . 812 

Butino; Preparation of pure-. Picon. 818 

Butte*Duluth mine; Leaching of oxidised copper ores by 

modified l>orr classifiers at the ——. Herzig .. 598 

Butter; Adulteration of-by coconut oil, and presence 

of coconut oil in genuine butter. Lodcnt . 08 

Apparatus for determining water in-by weighing. 

(P) Aitmann . 087 

fat content, of margarine. Arnold. 1108 

fat: Detection of coconut oil in-. Barthel and 

Sonfan . 408 

fat; Detection of lard In-. Bhmer. 328 

fat; Bapld method of determining-gravimetric- 

ally. XOnlg . 370 

•milk which can be preserved for a long time; Prepar¬ 
ation of-. (P) Suwelack. 788 

. Preservation of-by means of sodium bicarbonate 

and nitrate. Bordas. 214 

Production of renovated and artificial-. (P) 

Heller, and Beatrice Creamery Co. 1024 

Purification of-. (P) Higgins . 498 

Bapld determination of fat in-. Kropat. 498 

suitable for long storage; Process for obtaining-. 

(P) Zmeakall . »8 

Water content of-. Theopokl. 1108 

1.8-Butyleneglycol; Preparation of-. (P) Bayer und Co. 813r 

By-products from distillation gases; Apparatus for re¬ 
covering -. (P) Aarts. 17 


Mw; StoefeofaMaltfoai of - 
PhjntaHtoatau studies on 


KMbmudi 

Oataudl 


Cable insulation; Action of copper and other metals on —. 

Prank and Marckwald. 858 

Cables: Apparatus for Impregnating and coating-. 

<P) Destribats . 138 

Cacao beans; Process and apparatus for treating ——■ 

(P) Watt. 979, 070 

beans; Treatment of-in the manufacture of choco¬ 

late, cocoa, and cocoa preparations. (P) Vlgnes 880 
butter: Hew adulterant of —. Ortmine ...... 972 

powder; Preparation of «ijUy_ aolo bto- —without 

K. the «se oTdiemteals. (*) Bergialiler. «Br 

Cadfcr; Mtftal oil iron the wpod af — «,,, Own* .... 940 


•lino «Uojr>Hudneii' >od' ei«rtrif.V majiutMir «t 

-. Glasunow and Matweew.. 

Cadmium-ammonium sulphates. Veres.. 

salicylate. De Coninck .. 

Caesium nitrite. Ball and Abram.. 

Caffeine In coffee; Determination of-. Fendler and 

8t0ber.... 

and tannin; Separation of-by extraction. Manta 

Calamus oil. hcmmlcr and Hpornita. 

Constituents of-. Thoms and Beokstroem. 

Calcining furnaces. (P) Cornet.' 540, 

kilns or ovens for lime, cement, etc. (P) Crosknd 

and Booth .... 

i ores and like material. (P) Weeks, and Dwight and 

Lloyd Sintering Co..... 

Calcite which becomes phosphorescent when heated. Pisani 
Calcium; Absorption of nitrogen by —~ . Brandt ...... 

and magnesium : Analytical separation of-. Halk 

Mechanical precipitation in the determination of-. 

Ledoux . 

; Calcium acetate: Production of-by hardwood dis¬ 
tillation in the United States. Palmer. 

I add phosphate; Manufacture of-. (P) Roed .... 

i -aluminium silicate, 8CaO,AI,0,,28iO,; The ——. 

i Kflhl . 

I amide and imide. Dafert and Miklaus. 

carbide; Application of-in the formation of 

alloys. Hodgkinson. 

carbide: Process lor coating-with calcium cyan- 

amide. (P) lmperatorl und others. 

i carbide ; Process for crushing and grinding-. (P) 

j lAiidls. and American ('yanamld Co... 

carbide ; Shipment* of-. Prohibition withdrawn 

I carbonate from causticisiug plant; t!omi>osition and 

agricultural value of waste-. Hendrick .... 

| carbonate, magnesium carbonate, carbonic acid, water} 

} The system-. Leather and Sen.. 

I carbonate slimes containing ammonium sulphate; 

Extraction of ammonia from-. (P) Badische 

Anilin und Soda Fabrik. 

carbonate; Solubility of-and ita bearing on fie 

treatment of water supplies. Burgess.. 

casein ; Preparation of-. (P) Hoffmann-La Roche 

und Co. 

citrate ; Manufacture of-. (P) llose and Co., Ltd., 

and Rose .. 

cyanamlde; Action of carbon dioxide on crude-. 

Mannelll . 


cyanamlde; Apparatus for producing-. (P) 

Weaver... 

cyanamlde; Behaviour of some mould fungi towards 

-. Kossowlex .. 

cyanamlde; Continuous production of-. (P) 

Dettifoss Power Co., Ltd., and Lidholm _ 844, 

cyanamlde; Explosion of acetylene from-in 

Trieste Harbour. Morpurgo . 

cyanamlde; Manufacture of-: 

(P) Dreaper . 

(P) Lidholm, and Dettifoss Power Co., Ltd. 258, 

. 844,98^, 

cyanamlde ; Manufacture of a fertillseiTrora crude 

(P) Ungnade and Nolle .. 

cyanamlde; Method and apparatus for granulating 

-. (P) Sinclair . 

cyanamlde powder; Process for agglomerating-<. 

(P) Doris and Vischniac .* 

cyanamlde; Preparation of ammonia from-. 

Man u ell I .. 

cyanamlde; Presence of nitride in-. Manuetti .. 

cyanamlde; Process for rendering - non- 

dusting. (P) Washburn .. 

cyanamlde and sodium nitrate; Fertilising effect of a 

mixture of-. Bolin . 

cyanamlde; Solubility of the nitrogen compounds of 

-in water. Manuelli .. 

cyanamlde: Technical methods of converting- 

Into dicyanodtamlde, from the standpoint of 

chemical kinetics. Grube and Nitacha.. 

glycerophosphate of commerce ; Composition of — 

Umney and Bennett.. 

hydride; Thermo-dynamics of the formation of ——. 

Brflnsted.. 

hydroxide. Keliwanow .. 

hydroxide with phenol; Compounds of-. SeUwanow 

hydroxide and sulphur; Reaction between —— in 

aqueous solution. Tartar ... 

hypochlorite treatment of a municipal water supply, 
and study of some resistant bacteria. Thomas 
hypochlorite treatment of water. Klut ............ 

lactate; Preparation of an add-. (P) Cham. 

Werke vorm. Dr. H, Byk .................... 

-magnesium carbonate in a Voluminous form; Prth 
doetkm of—r. (?) fttofadwttar............. 

v! 
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Calcium—«»*(• 

nitrate, lime, water; The tliree-wmponcnt system-. 

Bassett and Taylor.. 

nitrate; Manufacture *of nitric acid from-. (r) 

Train* und HcUmcw. and others. 311 

nitrate : Prows* for Mithlify mg fluid — . (P) Sdiarlf, 

and Norsk H vitro-Kb'ktrUk KvRclstofaktiw»l*kab 1047r 
nitrate ; Reduction of - - to a finely-divided state 

without formation of dust. (I*) Norsk Hydro- 

Klektrisk K\ttelHto1aktk-*el>ikab.865, 1 

oxide ; Behaviour of - at high temperatures Tliilr 

and Blrnbrfiuer .. .• ... •••••-- •• 

phosphate ; ITodiicfion of «li- — . (!*) hlertnr Smelt¬ 
ing and Aluminium < o .• • • 

phoftidiatc , Treatment ot (F) Ciselct and Noblet 

ptKMiihab'tt , A< tlon of ammonium citrate on mono-, 
di-. and tn- — Wamiaki and Langel .. . 

polysulphtdi**. BarhierJ -■-••• . 

•potassium chromate and ttK riilivdrntc Barn-. 

salt of ■celylaitlirylit mid, Mauufaiime id tin-. 

(P) Hoi-, (’him de» 1 sines du HhAne . 

salfa; Determination »>t magnesium in llostetter 
sulphate, Manufacture of cement or hydraulic lime 

from-. (I*) Basset .. 

tartrate from wine lee*. Extraction ot (1) 

Gladys!. . 

etc., Proems tor — (1*1 
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754 

270r 
77 r 

153 

U1H 

253 

220 

501 

922f 

200 


021 
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Calibrating tubes ot bIiimh, 

K Uppers. 

Cahelw, Recovery of Iodine from-.and preventing 

corrosion of plant during concentration ot caliche 

(I*) Hulman and others. 

(‘ultra printing . I si- of NwphUiol AH (2.3-h\dmx>naplithoi< 

anilide) in - Isiinanowitach . 

California ; Manufacture ot nnferiuent<*d grain* Juice in-. 

('mess and llintze . . 

Method* of oi| mover* ill— - Arnold and Garibov 1105 

petroleum: Physiral and chemical properties of-. 

Allen and ot hew - ..... .. 

iwtroienm; Tin* »|>eeilio heat of-. Males . 

port wine. Klckton and Murdfluld. 

Potash In — . 

t'nHitrU harks; Australian . Coombs and iVttnmim 

Calophyllum Inophyllum seeds and nil. 

Calorific values of coal gas . The difference between the 

•calculated and determined-. Weyman. 11 

Calorimeter: 

(P) Junkers ... B>u, 016f 

(P) Parr .1173 

(P) Him malice and Abaily . 45 

An adiabatic- Cray .. 670 

for flowing liquids or gasc*. (I ) Hottlnger. 443 

for gas and other fuels (P) Jj’ery . 804 

Calorimetry ; Thermo-clement* of precision for-. White 1116 

Cslorlsiug. Allison and Hawkins. 1150 

Catotmpi* seeds, till from-. Diedrlchs.1008 

Calycantku* fiorulu » ; Volatile oil of-. Miller and others 1113 

Ciunpheno : Action of In poelilorons add on-. Header- 

son and others. 605 

and Isobornvl acetate from ninene hydrochloride; 

Preparation of a mixture of - - (P) Ruder ... 800r 

Camphor dlsaolveil in olive oil: Specific rotatory power of 

-. Muloasc . 566 

from piucne hydrochloride, hydrobromkle. or hydr- 
iodlde, or oily mixtures containing them , Synthesis 

of - (P) Hoenleke and Borens. 439 

production tn India.• • --- • 1220 

Rapid determination of-when in solution in 

alcohol, l’eimimaii and Randall. 1171 

solutions; Viscosity of nitrocellulose solutions in 

alcoholic —— . Nishida . 476 

as a solvent. Efrcmoff. 1223 

flpecllto optical rotatory power of-dissolved in 

00 per cent, alcohol. Malowse 11 

■sulphur dioxide. The system — 

Grassi . 

Synthesis of bucliii -- . -. Ctismano 

tree; Yield of oil from Tansul- 

/♦-Camphor (hepleamphori. Bredt and l 


HoHueel and 


By-product coking in. . 

Chemicals and drugs hi-.. .. . ••••• 

. Commercial household ammonia in . Snell 

Electric smelting of Iron ore in- lajndon .. 

Importation of white phosphorus matches into 


increase of import duties on certain articles In - 

Mineral production of-in 1613 ..... ..... 

Mineral production of-in 14413. MoLeish . 

Petroleum production of ——- during IBIS. 

Standard of purity for vinegar tn ——. 


Cancer; Production of sera for the cure of - 


CandvUte (hardened whale nil). Meilana .... 
CaodhMMt oil; of Ooa 
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Candles ; Board of Trade tydletln on —- .• ■: ,r,. 

Manufacture of composite-. (P) Lauraon-SchJOdt 003 

Manufacture of trirnethvlamine derivatives for use m 

making-. <P> Hewmann ..... . 

Manufacture of W'icks for -. (P) Wilson. 477 

Cane juice; Vse of dieulciutii phosphate and kieselguhr for 

clarifying-tn Brazil. Collet ... 705 

juices; Investigations on the lime content of-. 

Cross.. 

juices . Sulphitation and curbouiitutinn processes for 

I clarifying Ixiui alarm -—. Cross . . .. 056 

Joins and syrups. Analysis of —. Fribourg. 065 

, Juices . Treatment of- (P) Guerrero.. 490r 

1 mo lasses. Origin ot the reducing sugars in-. Pellet 4116 

i Can tn-Is . Produition of oils fimn-. (P) Rollasou .... 345 

- Cunthuruiin. Gadamer .. lGf 

I comiNiumis for use tn treating tuberculosis; Mauuiac- 
I t ure of - — . (P) Meister. Lucius, uud Brilning 375, 

I 375r, 568 

! (Hiitlinridylctiiyleiiediamine. Piepuratum ot auric eom- 

! inumd* troin- 

(Pi NpicsH and Kcldt .89<)r 

i (P) Meister, I ueius. iiml Brlining. 875, 1172r 

Canvas Apparatus for waterproofing or applying rubber 

to O’) Higbam and Skelton.1663 

Caoutchouc . Addition reactions of - - Kirchhof. 150 

Inacetylpropune (1 5-heptancdionej trom-. Harries 304 

Manulacture of aubstaiiees resembling — ' 

’ (P) RadiHihc \iii!in und Soda Fabrik 03, 94r, 305 

605r, 758r 

(l»j Bayer mid Co . . . 94r, 15Ir, 200. 2f»0r, llOOr 
(F) Chein l-abr. Klorsheim l>r 11 Noerdhnger 260r 
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<P) Gross .151r, 43lr 

(1’) Helncmatm .200r 

(P) Matthews and Strange.1063 

Manufacture of vulcanised —(P) Bayer uinl Co. 04,151r 

Process for improving tin* properties of synthetic-. 

(Pi Ephraim.. • 768 

solutions , Osmotic pro|>ertics and physical constitution 

of-Cas|Kiri. 032 

substances; Ac<derating the vulcanisation of natural 

or artificial—-. (P) Bayer und Co 04, 326r, 3fl5, 

403r, 758r 

substances ; Production of coloured-. (P) Bayer 

und Co. HOOr 

Synthetic-. Andrejcw. 870 

Synthetic -— from isoprene . 

Harries. 326 

Steinimlg . 207, 430 
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Detection of-In wine, vinegar, brandy, etc. Hchenk 309 

Determination of truces of iron in-. Eastick and 

others . 154 

Caramelising of brewers’ worts. (P) Ramsdon. 273 

Caranc. Semmh-r and Feldatein. 275 

Carat; The metric . . 444 

Carbamir ester of a-dichlorhydrln ; Manufacture of the-. 

(P) Beckmann, aud Dr. Bruno Beckmann (’hem. 

Kabr. 439, 985f 

esters ; l*reparation of-. (P) Bayer und Co. 375 

Carbazole derivatives of the antliraquinone series. Ullmann 

aud Illgtm . 246 

derivatives; Manufacture of-. (P) Caaaella und Co. 18 

Carbaaoles and phthallc anhydride; Condensation products 

from-. (P) Badischc Anilin und Soda Fabrik 415 

Carbide. Nee imder Calcium carbide. 

Carbides ; Behaviour of certain-at high temperatures. 

Tlede and Birnbrluer. 753 

Manufacture of nitrogen compounds from-: 

(?) Krause and others . 540 

(P) Lldboini, and Dettifoss Power Co., Ltd. 644 

Production of liquid hydrooarbons from-. (P) 

Plauson. 244 

of uranium and thorium; The gaseous mixtures pro¬ 
duced by the action of water on-. Leboau 

and Damiens. 648 

Carbohydrate esters; Production of dissolved-. (P) 

Weedon, and du Pont de Nemours Powder Co... 182r 

phosphoric acid esters; Preparation of-. (P) 

Carlson . 108r 

Carbohydrates; Determination of-by a picrate colori¬ 
metric method. Deha and Hartman. . 271 

Oxidation of-tar means of potassium persulphate. 

Wood aad Wow. Ml 

Pro pass (or dtsootriag -—«, (P) Contant and Pern* 877 
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Carbohydrate*—-** 

. . Production of ~hydroxy-»-methylfurfuraklehydi} from 
—- and it* influence on the determination of 
jHsnwaana and methylpentosans. Cunningham and 

such M starch or dextrin ; Manufacture of ethers of 

-. (P) Lilienfdd ... 

from wood or other cellulose material; Manufacture of 

-* (P) Classen . 

Carbon; Agglomeratlou of powdered-to produce 

articles for electrical ami other purposes, (p) 
Comp. Franc, de Charbons pour 1’Kleetricite .... 
in aliphatic substances; Volumetric determination of 

-in the wet way. Urey. 

Apparatus for graphitising-. (|>) lifroult, and 

Electrode t'o. of America. 

in bituminous pyrites ; Determination of —- 1 .elastic 

Colloidal-obtained by a ehemieul method. Habba- 

tani . 

Conversion of-Into hydrocarbon.- and their halogen 

derivatives. (P) Tisehenko and Plaiison. 

for decolorising in white sugar manufacture ; Pm* of 

bagasw-—. riaeher . 

determination of-by the wet method, and annul* 

taneous determination of lialogeus. Tides ... 

electrodes for arc lamps. (P) Conradiy.Ul.H, 

ileetrodcs with protective coverings; Production of 

- -. (P) Ues i. Tcerurwertimg. 

Free-in tar products. It« nature and determin¬ 
ation. Weiss. 

Hcnt resistivity of - - Richards ... ..!!!. 

in iron and its alloys ; Rapid method for the determin¬ 
ation of- NzAsz . 

in iron and steel; determination of - - by tiie barium 

carbonate titration method, ('alii. 

in iron and steel; Determination of-by direct 

combustion in oxygen. Cain and (’leaves. 

in iron ami steel; direct determination ot —- Brown 

latent hr at of vaporisation of-. Hering. 

Manufacture ot . <P) Soo. Anon des Combustibles 

InduHtriels . 

Regeneration of decolorising- (?) Wljnbcrg 

m soils and soli extracts; determination of-. 

Amos and Unit her. 

in steel; determination u| —— by the direct coin- 

bustion methoil. Brady. 

Carbon bisulphide as a laboratory aolvent. Vliea. 

in official pharmacy. and suggestions for its further use. 

Alcock... 

Carbon dioxide; Absorption of-from the air by 

chromium hydroxide, lovlteliiteh. 

dissolved under pressure; Electrolytic reduction of 

-. Fischer and Prziza. 

in flue gases ; Apparatus for determining the percentage 

of-. (P) Sehauli.. 

gauge. (P) Cunningham. 

from llghtiug or heating gas; Hejiarating and utilising 

the-. (P) Athlon (Jen. 

and nitrogen ; Process for obtaining-. (P) Nitrogen 

Ues. 

Pre|»ration of liquid-by compression and cooling. 

(P) Hirschlaff. . 

snow ; Trichloroacetic arid as a substitute for-. 

Sommer . 

Temperature of freezing mixtures containing solid - —. 

Thiel and Caspar. 

Titration of small quantities of —. dorner. 

Carbon monoxide; Absorption of-by refined copper. 

Stahl . 

in air; determination of —. Kinnatt and Cramer 
and air; Dilution limits of inflammability of mixtures 

of-. Coward and Brinsley. 

from blood; Apparatus for extracting-. Nieloux 

determination of ——. (irahaui and Wlmnlll. 

determination of-by means of yellow mercuric 

oxide. Moser and Schmid. 

dissolved under pressure ; Electrolytic reduction of -—. 

Fischer and Prxixa. 

laws of absorption of —- by blood in vitro. Nieloux 

Laws of absorption of-by blood in vivo. Nieloux 

in lighting iind heating flames; Quantity of-. 

Terri* . 

Manufacture of-together with hydrogen or hydro- 

J en and nitrogen. (P) Brownlee and others_ 

ne air; Methods of determining-, and a sug¬ 

gested method for removing it from air. Harger 

Reaction of-with alkalis. Haber. 

Reduction of-by hydrogen under the influence of 

radium emanation. Scheuer. 

Carbon sulpho-selenlde. Stock and Willfroth. 

Carbon sulpho-telluride. Stock and Praetor! u*. 

Carbon tetrachloride: Absorption of ultra-violet rays by 

-. Massol and Faucon . 

package. (P) Harrison . 

I'm of-for extracting and determining the active 

principles of drugs and medicinal plant*. Gori 
Carbonaceous material; Distillation of-. (?) Hills and 
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Carbonaceous— emt. 

material; Process for treating-. <P) Toxcr.1004 

materials; Retorts for distiUlng or oarbonkihig ——s. 

(P) Toxcr . m 

matter; distilling and gasifying solid ——. (P) Lewis 945 
matter; Production of oils and other products from 

--. (P) Wilson... $1$ 

substances; destructive distillation id-. (?) 

Parker. 474f 

substances; distillation of — . (P) t’larke and Car 

ml chad. 70S 

waste ; Manufacture of briquettes of ——. (P) Kaun- 

looze Vennootachap Briquet Co....... 825r 

CarlMumtatlon jiroeesR for clarifying Louisiana cane Juices. 

Cross. ;656 

process; Hflle of magnesia in the—Pellet 271 

Slow-. Pellet. 488 

Carbonate ores; Concentration of- by the flotation 

process. (l>) Lnngguth. 598 

ores ; Treatment of-. (?) Dekke.r. 599 

Carbonates; Manufacture oi basic, insoluble-. (P) 

Chem. Fttbr. lUihnitz . 200 

in soils: determination of — . Hutehlnaou and 

MaeLennan . 1065 

Carbonic esterB of polyhydrie alcohols, etc.; Preparation 

of-. (P) Uocbstetter. 281 

Carbonisable mateiial; Production ot acid-proof-. (P) 

Western Precipitation Co. 308 

Carbonisation results with mill stored in tin 1 open and in 

bunkers Bunte. 1144 

Thermal phenomena in-. Hfilings and Cobb .... 685 

Carbonising chamber foj ga* works; The Hoppers com¬ 
bination-. Cooper. 410 

coal or olher carbonacious material!- ; Retorts for-. 

(P)Tozer . 012 

Method ol-. (P) Berglof . 248 

peat, lignite. wood, sawdust, and other solid fuels: 
Regenerative oven for -----. (P) Guardabawl ami 

Uoulllard . 473 

wood; Plant for —. (P) Dili liter. 825 

Carbonyl group In aldehydes and ketones ; Reduction of the 

-to the methylene group. Clemmcnsen. 217 

Carboxylase. Harden . t\68 

Ncuberg and Rosenthal. 496 

Carboxylic esters; Preparation of aromatic ——. •(?) 

Batllsehe Aniiin und Soda Kahrik . 221 

Carboys; Manufacture of glass— . (P) Hchillpr. 25 

Carburcttlng alcohols for industrial uses, during manufac¬ 
ture. (P) Boulais und Leffvre. 47$ 

Cse of esters of fHtty acids for-. (P) Hoc. d’Rtude 

du ('arburoi. 101 

water-gas; Thermal I cart ions in-. Whitaker and 

Rittman . 682 

Cardamoms and cardamom oil. Bcringor. 1112 

Cardboard ; Board of Trade bulletin on.. 1086f 

Carica Pa papa juice; Standardisation of dried-. Hhelley 500 

Carndnie acid : 

Dimroth . 956 

Liebernutnn and i.ieberiuanii . 544 

Carnuuba wax. Lddccke. 362 

Carootltc; Treatment of-. (P) McCoy. 794 

Carnotltes; Radium ; uranium ratio in*-. Lind and 

Whlttemore . 1087 

Carone; Action of aminoiiiuin hydrosulphide, on —-—. 

Agostinclli . 98$ 

Carotting liair and fur; Process for -. (?) Paris. 640 

CarOuim h* tindoriuM, L., from Nyasuland; Heeds and-oil 

of.. 1*7 

Cartridges; Explosive — containing liquid oxygen. (P) 

I/Air Liquhlc Hoc. 4non . 876 

Carvacrol ethers; Preparation oi - - . sabatier and Mailhe 1114 

Carvoinenthene ; Conversion of llmonene Into —Vavon 874 
Carvoxime; Reduction of — by means of palladium and 

hydrogen. Wallach. 383 

Caacara ; Determination of free and combined hydroxy- 

inethylanthraquinones In-. Ihiels .1071 

CoMmrit mgrn<la. Its history, growtli, collection, and 

bibliography. Johnson und liiudman. 1170 

Case-lumlening compound. (P) Blaieli — .. 792 

Iron and steel articles; Process for - —, (P) Burton? 

and Gebr. Hchubett. 42*f 

mixture. (P) Hallows and Blafch . 80 

practice ; Home recent improvements in-, Heath- 

cote . 562 

process. (?) Macblet . 96$ 

Casein for coated papers. Hntermelster. 58$ 

In milk; Determination of-by means of ferric 

alum. Arny and Schaefer...,$7§ 

In milk ; Rapid determination of-. Walker.. 271 

Phosphorus content of-. Bosworth and Von Hlyfc* 102$ 

preparations: Production of —(P) Dunham, and 

Casein Co. of America. 4* 

Caarin cajdum and preog^or produdag it. (P) Hoffmann- |^ k . 
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compounds; Composition and properties of — and 

their relation to elieese. Van blyke and Bosworth 609 
-glue: Preparation of — . (P) Bernstein and Bern¬ 
stein . 432 

Caaetaoges; Action of diaxomcthane on-. titmice and 

Nierenstein. 1023 

Cassava roots and refuse. Kliug. 1109 

itarch; Production of dextrin from-. (P) Kiboud 

and Ahnert . 327 

Cassiopeium, a constituent element of ytterbium. Auer 
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Casting; Dii., or carting under pressure. Homer .. 203 

furnace. (P) Hull . 32 o 

ln«crt« of metals ami alloys; Method and apparatus 

for . (P) Ihimllc . 6 P 9 

ingots and other carting*; Process for -. (P) 

Melaun . 792 
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Hall . 79 ' 
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Storey and Lcasman. 695 

Study of the strength of non-ferrous-. Comparison 
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Thermal treatment of steel-. (P) Sir-. Anon. 
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Castor seed trade of Marseille*. 675 

seeds; Activity of the llitsse of-at low teinpm- 

tures. lilanchet.. 426 

seeds; Detection of-. lander arid tieakV !!!!!! 763 

Catalase of dried yeast. Harden and Zllva. 761 
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Sabatier and Mailhf . 437 591 
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fu ture on — Sabatier ....!!!!!! 733 

Catalysts. (P) Wlnimer and Higgins. 42 *-. 

Acid Mailhe . 437 

influence of impurities on the activity of ~V*pka’i 

and WindiM-h . nn 

Manufacture of-: w 
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(P) Bchwarcman, and Spencer, Kellogg and Sons’]047 
Preparation of- -. <P) Dewar and LlebSiann . 797 

0 ot -*B'drogenatlng oils, etc. (P) 

™lls. 206 208 

for the preparation of ketones; Comparative value of' 

„ -• Senderens . .< 9 , 
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ftotw faortk . 24 4101 ivutr 
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material; Manufacture of-. (pj Boberg.' ’ and 

Ifchno.Chcndeal Lalmratorios, Ltd. 559 . 

matwkl^Manufarturi' of-for hydrogenating oils. 

reactions; Process for carrying out *•. 32 

(P) Andersen. 47rh . 

(P) Hagemami aud BaskcrviUe .. II. I! 1111 * *' * 207 

Cotbode (or reold electrolytic analyaia; Cheap, form of 

•rotating-. Lewis . 44 5 

Cathodes | Disintegration of aluminium-. Campbell 970 

tor eieetrio furaocea. <p> Sodium Prow™ Co.. . .. ; 

^^tiSSftit’gSSP ,m — W ... 

spattering of metals. Kaye' 

(atUe ^Detecti°n of certain toxic substanoes in-. 

(Md i Bwtnwt'toi™ an —.' 'Hitler S7S 

, ^VlajIe*y UtaCto '' 0f -' * PI «<i de 

CaoeaaM: Mineral oil indiutry ot the — .. ' 6 S 5 

Camtte Ikiuon; Kvawrattng and concentrating apnnrotni 

, tor-. (P) Moore ... 7 g, 

CauaUcfaing opmttou; Recovery of the spent linw taim 

-. Payne.... 

plant. Cumpoaithm and agrtaulttiral value of'vutc 

caleinm oarbonate from-. Hendrick .... lit 

Ceara rubber. Set under Robber. 

Cedht weed: Oil of Port (Word-. Seboner urn 

OeIRa; Synthetic-. Campbell.pg, 

CeUow; Coavenhm of-into fermentable ewar. (P) 

Method of prodnrlaf-, (P) Etotra'm " i!" ."' S4» 


CaUnlotd—end. 

arttetoe; Prooeee toe dean tag and renewing-. (P) '■ 

pgaehel...a .. S 9 lMr 

■ chemistry; Problems Of ami the nsoessity ot 

colloid-chemical views in this industry. Schwan SM 

Hyatt’s invention ot . . 226, 2*7, #77 

substitute ; Manufacture of a-. (P) Von SsoiayvU 

417. 828r 

substitute from soya beans. (P) Content and Perrot 80 

substitutes ; Manufacture of-. (P) LabM. 1045r 

substitutes ; Manufacture of-from ethers of starch, 

dextrin, etc. (P) LiUenfeld. 96# 

Utilisation of at^tylnltrocclluloses for-. Nlshlda * 7 # 

Who invented-? SchUpphaus . #7# 

Cellulose; Action of concentrated sulphuric acid on-. 

Tschumanow . 744 

Action of cuprainmouiuiu hydroxido on-. Connerade 744 

Action of strong nitric acid on cotton-. Knecht 

and Lipschitx . 116 

from bamboo or the like; Production of-. (P) 

Jardinc and Nelson. 1006 

Bleaching of-. <P) Dobson . 196 

Colouring, preserving, fireproofing, and increasing the 

strength of materials composed chiefly of-. 

(P) Tniteer. 760 

Decomposition of- by heat. Bantlln.!. 129 

and its derivatives; Nitration of-by means of 

nitric acid vapours. (P) Deutsche (Vlluloidfabrik 336 

Electrical treatment of-or substances containing 

it. (P) Nodon . I96r 

■ Extraction of resins from wood for making sulphite 

or other -—. (p) Eosenblum and others. 19 

extracts and their detection in tanning extracts and in 

leather. Moeller. 640 

factories; Apparatus for purifying waste water 
from-; 

(P) Mann und Co. 478 

(P) Mann and Heeas. 869r 

films ; Manufacture of produeta composed of-. (P) 

Brandcnbcrgor.. 956 

nobbing propomtion. (P) hoc. IndustricIle dei TeU- 

phones. 76 

in fluur . Hetnrmlnntlbn of-to ascertain the degree 

of grading. Undet . a »9 

Hydrolyafa of methylated-. Denham and Wood- 

house... 1084 

and lignoccllulose. Cross....HI!!.!!!.!!. 1201 

for ntsking cellulose solutions ; l»reparatlon and require¬ 
ments of-. Piwt. 856 

Manufacture of lustrous threads with a basis of ‘-HI*. 

(P) Joliot . 956 

Manufactun' of purifiod viscose solution from wood-. 

(P) Bernstein. 198 

Manufacture of threads of hydrated-. (P) PeUerin 589 

material, Conversion of-into glucose and other 

carbohydrate*. (P) Classen. 761 r 

Meroerisation as judged by tiie action of caustic soda 

.. .. 0 “ fwnorated-. Beadle and Stevens. 786 

McUuxl of bleaching-. (p) Dobson. 859 r 

mills ; Hoda recovery plant in soda--. Schrdder 744 

Plant for the manufacture of — by the indirect 

boiling process. (P) Morterud . 746 

Preparation of pare-. (P) Daniel and Benoist ., 588 

Preparation of solutions of-or substances containing 

it, [n concentrated hydrochloric acid. (P) Will- 
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Prepnntlon of solvent, for-. (P) w.iitormnno ..’ 7 A 5 

Process for bleaching ligno- and pecto*-. (P) 

De Vs Ins and Peterson. 7461 - 

Production of sugars from-: 

(P) Gallagher and Mork . 441 «oir 

(P) Btandanl Alcohol Co. ... jTr 

Production of sulphita-. (P) Oman . 348, Sttr 

Manufacture and strengthening of- 

(P) Cheanak. . 4.7 

products; Process for rendering Impermeable articlea 

made of -—. (P) Lagrange . 417 

pulp; Apparatus for concentrating, washing, or bleaefc- 

tag-. (p) . 

vegeWile materials containing cellulose 
fibres; Manufacture of-. (P) Brech and Ty- 
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, . <f) , ^ 

-totjowj RraAocttott ot touto utfdra boa —. . 

'•^TsSowSr at W-vManto from mmU . .. ' 







































































































Ot H u toM um . “ 

«'»<*•• OWanoa 11*9 

^ ^J ***.. 01 (p> «, 

SSSm*"’ D g“‘ to » oi—. dumr'7”” 664 

naolte-, octnot; pModa-Unnlni Is-. Moeller 684 

•alpha*-, extrect; Tannin* wtth end detection oi -. 

. .Moeller . ms 


1 u “ "*-t» prepering 'ViraWi, 

. (P) Meunler .77.77;. 604 

eidphjtc-, Ive; Deoompcaltton o(-by beet. BantUn 1» 

ealphjte<, lyee; Vro oi - for making briquette*. 

(P) Platech., ijg, 

•ulpbite-; Beoovery of watte product. in the menu- 

lecture of —. (P) Moore and Wolf. 860 

sulphite-; Removal of the rosin of coniferous woods 
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Thermal phenomena in the carbonisation of-and 
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withdrawal of German prohibition of export of- 915 
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acetate; Preparation of fllamonta, Alma, and masses 
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(P) Collisehonn and others. 958r 

* cct ^i, Tr< 5 fttn,ent of - to modify their solubility. 

(P) Pauthonier . 580 

compound for photographic Alms. (P) Reid, and 

Eastman Kodak Co. 1227 

compounds; Analysis of-. Hottenroth . 476 

its conversion products and derivatives; Manufacture 

of ethers of-. (P) Lilienfeld. 417f 

esters; Costing material with-. (P) Act-Ges. f. 

Anilinfabr.. 20 350r 

; Manufacture of plastic compositions from-. 

(P) Beatty . 748 

esters; Manufacture q f -and products derived from 

them. (P) Bayer und Co. 478 

esters; Manufacture of products with a basis of-. 

(P) Dreyfus . 198 

enters of organic acids; Manufacture of-: 

(P) Act.-Ges. f. Anilinfabr. 688 

(P) Knoll und Co. 916 

esters ; Prejiarutlon of-. (P) Knoll und Co. 640 

ethers ; Manufacture of plastic and elastic expositions, 

filaments, Alms, etc., from-. (P) LUienfeld 417r 

ethers and their transformation products; Manufacture 

of-. (P) Dreyfus . 248 

formate solutions; Preparation of-. (P) Inter¬ 
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formates; Manufacture of-. (P) Bayer und Co. 546r 

hydrate as a casing for sausages. Cohoe and others 947 

Man ufarture of compounds or derivatives of-. 

(P) Knoeveoagel. 349 r 

Manufacture of organic acid esters of-. (P) Knoll 

und Co... 349f 

nitrates; Manufacture of non-inflammable solutions of 

-—•• (P) Act-Ges. f. Anilinfabr. 98, 888r 

xanthate; Manufacture of derivatives of-. (?) 

Petit . 196, 858 

Ceilulosic materials; Production of fermentable sugars and 

, the like from-. (P) Tomlinson. 156r 
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Cleaning tubular and other vessel* used for treating peat. 

(P) Rigby and others. 850r 

Cleansing preparation. (P) Slack . 148 

VUmalit vilalba ; Constituents of-. Tutln and Clewcr 885 

Cloth* for tlio Army ; The dyeing of -—-. 1005 

Machine for treating — with liquids. (P) Rau and 

Rau. 418 

Preparation of-for testing its resistance to weariug. 

(P) Kcrtesz . im 

Process for applying metallic coatings on-. (P) 

Worslcy and Ureenwood. 980 

Clothing: Protection of — against motlis, beetles, and 

• insects, (P) Act -ties. f. Anlllnfabr. 939, 939r 

Clouding agents for enamels; Covering power of-. 

Vondrarek . 847 

agents for produrlng cloudonod oflfecta in white enamels. 

(P) Kreldl . 750r 

Clove oil and dove leaf oils from Mauritius. 805, 805 

Cloves; Cultivation of-iu Zanzibar. McClellan. 1073 

from Zanzibar. 1073 

Coal; Absorption of gases by ——. Leprinue-Ringuct .. 303 

Absorption of oxygen by — . Winmltl and Graham.. 1000 

Apparatus for coking-. CP) Doherty. 18 

Apparatus for distilling. (P) Hughes . 1083 

Apparatus for preparing and sorting comminuted or 

powdered-. (P) Coyle. 1198 

Apparatus for testing-. (W Habets and France .. 344 

Apparatus for treating-. (P) Scott . 1150 

Apparatus for washing-: 

S P) llurka and Hayes. 1043 

P) Ha beta and France . 471 

feathering of the Pittsburgh-at the experi¬ 

mental mine near Bruceton, Pa. Porter and 

Fteldner . 850 

briquette*; Manufacture of ——: 

(P) Naamlouxe Veunootschap Briquet Co.825r 

_ (P) Pure Coal Briquettes, Ltd. 852 

Bnquettiug-by means of a mixture of pitch and tar 

oils. (P) Moreau. 885 

Briquetting-with waste sulphite-cellulose lye. (P) 

Grit* . 471 

burner; The Dunn pulverised-. Roush . 85 

Carbonisation of-. (P) Lewes . 685 

carbonising retort*; Heating of vertical-. (P) 

Duck ham . 884 

and the chemistry of its carbonisation. Harger. 389 

Composition of-. Jones and Wheeler . 192, 1082 

Compound for treating-. (P) Harris . 542 

Continuous carbonisation of——in vertical retort*. 

(P) Toogood, and Dcmpater and Sons, Ltd. 823 

Distillation of-. (P) Stephenson . 038 

1 distillation; Formation of ammonia and hydrogen 

cyanide in-. Simmersbach . 781 

Distillation or- in large charges, and apparatus 

therefor. (P) Breulll*. 830 

distillation products: Direct recovery of ammonia from 

-. (P) Still. 037 

sUttiHaUon retort*. (P) Anderson and others . 542 

distillation retorts; Continuous vertical,-. (P) 

Comp, (ttnfodr do Construction de Foam. 852 

JMsUDetkm of soft-. and utitialtif the products for 

' tttoaotiM timber, etc. (P) De Nagy . 080 

**“ ‘h*; Tr eat m e n t of hot gases prodooed by-. 

i Larch sad Edwards. 


MB 

01 -• M V iili "Hi *** 

dnrtj^ Oonvernlon of-Into » oommeroUl IttoL 

dust firing foir’ reverlwr'ttory ’dipper Knelling furnnem. 

Mnlhewion.. •.;• • v 

Method nnd means for separating-. (P) BinoUmm 

and Blackhurst.. • • • • • ■ • ■. 

mines ; Explosives in-. Home Office Order .... WO 

mines; Fireclay in . Mellor .. .. . .MgJ 

- mines; List of permitted explosives in-.•••••:•• 334 

mining plant: Utilisation of wastelrom-by mixing 

with coal sludge. (P) Hllgenstook .... - - • 782 

mining waste ; Utilisation of-by mixing with coni 

sludge. (P) Hilgonstock ... ■ • • — • • • • • • 

Oxidation of sulphur compounds and nitxogen of - 
in the bomb calorimeter, and the correction to De 
applied in determining the heating value of coal. 


m 


Regester. 


1041 


912 


Preparation of a solution for economising-•• (?) 

Process for agglomerating-. (P) Steven- 835, 740r 

Process for treating-. (P) Hcotfc . ... 1150 

Production of acetic acid and alcohol from-. \r) 

Behrens...*.: • • v • 

Production, exports, and consumption of-In the 

United Kingdom .-••••■••. 84 « 

Production of oils from-. (P) Rollason ........ Mb 

Recovery of nitrogen as ammonia from-. cqdd .. 

Resins in-of high rank. White ... 

Retorts tor distilling or carbonising-. (P) Toser.. 

.Screening or grading and conveying . (P) Benson, 

and Head. Wrlghtson and Co., Ltd. ..... •■••••• Vl 

slime* ; Draining and concentrating-(P) Hunter, 

and Himon-Carves Bye-Product Coke Oven Con- 

struction and Working Co... 4 V' 

slimes ; Drying-. (P) Brune and others. 781 

solvents. Vignon . 

stored in the open and in bankers ; Carbonisation results 

with-. Bunte ..... “ 44 

Tompcraturo of formation of tar from American —— .. 
Thermal phenomena In the carbonisation of various 

kinds of —. Holllngs and Cobb ............ 585 

Treatment of-in vertical retort*. (P) Waddell 34«r, 825j 

Use of pulverised-in metallurgical furnaces. Lord on 

washing apparatus with multiple ascending currents. 

(P) Habct* and France . 

washing plant. (P) Thomson .. 

washing; Process for-. Fojd .. 

Coated sheets; Process of drying-. (P) May and 

Urosvonor. 


Coating composition ; Protective-. (P) Baekeland, and 

General Bakelit* Co... 


compositions; Manufacture of-: 

(P) Cuneo ... 973 » 


12l5r 


; vuiiow . • 

(P) Eberh»rd... ■■■■■ .. - aJr 

fabrics, cords, cabi.is, etc. ; Apparatus tor-. <P) 

Destribats .. Gw 

flexible objects of organic origin witii metal. (P) Bafn 

and Schmidmer... /4 ' r 

materials with cellulose outers. (P) Act-ties. f. Anllm- 

.. 20, oovf 

materials ; Manufacture of-. (P) Roth ........ 805r 

object* with subdivided material: Process for-. 

(P) Bradley, and Bradley and Vrooman Co. ...... 4t» 

surfaces ; Manufacture of compositions for-. (P) 

surface?[^Process and apparatus for-. (?) Morcom 968 

Coatings from cellulose ethers; Manufacture of . (P) 

LUienfeld . *J 7f 

Cobalt; Alloys conUlning-(P) Haynes . »4r 

and its alloys ; Experiments on —Kalmus . »W 

and aluminium ; Alloys of ——. Neuberger ........ *03 

Broralnation of-in presence of ethyl ether. Ducel- 

lies and Raynaad ..... i?i 

Colorimetric determination of-. HUttoer •••••• 814 

Extraction of-from copper conUlning cobalt. 

(P) De Burlet..;.*. 1014 

fllameot* for electric lamps ; Manufacture of -. 

(P) ..;;;;;;;; 

in high-speed steels; ijeterinination of -—-. DtHt r .. 1011 
Preparatiooof mets\llc-by reduction of the oxide. 

Kahn in .... tvl 

Bcuctlou tor —’ Jfafaiorti’.nd dl Nofa .-• ■ 5E 
borne racont »ppllo»tlon« of metallic——. Btowae.. Jg 
in eteel; Delermliuitlon o(-—. 

in vamlnhce: Detection of-. M.I*testa and dl 

Noli . . 798 

Oobnlt-roigneelum rod. 
oxldn. K.lmu. 



btimn. Buriataaa*.ftiw U1 
«l retort* for eonNMOH——■ 1W._ 
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Hodvnll . 

iddr.; Hlfhor- f.'’MotaV".’.'. Hi 

uimuium coloun te pottery flnie.; Some-. *«d- 

Ootatt. Ontario ; Amor 0» »ll-« ore. of-. Bmo«* .... l«l 

Coo* nltadottta. Bt Jon* . 
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)b*>rt«Moaol<UMUMd-^-'. 'EmMaf aot 

TntmUm at —«■. (P) Noatnoao .... S71, 7«lr, 1819r 

preparations (or diabetica. Stmt and Mendel.1*18 

residues ; Denaturing and defecating-and extrac¬ 
tion of the active principles. (P) Rousseau. 862 

Treatment of eaoao beans in the manufacture of-. 

(P) Vlgnee . 660 

Coconut and lie product*; The-with special reference 

to Ceylon. Pratt. 1096 

oil. See under Oils, fatty. 

Gooonuta in Zaiuibar. McClellan . 1060 

Coddlver oil. See under Oils, fatty. 

Codeine derivatives; Investigation of some-. Pitini.. 1221 

Coffee beans; Treatment of-and apparatus therefor. 

(P) Watt . 970 

Detection of chicory in decoctions of-. Lu Wail 

and Forman . 38 

Determination of caffeine in-. Fendler and Htllbcr 802 

extract: Manufacture of-: 

(P) Davis, and Davis Oil Echoing Co. 38 

(P) Von Vietinghoff. 38r 

Investigations on-.—. Rtwsenyl . 38 

Malt ——. Doepmsnn . 498 

Manufacture of cereal-or coffee substitutes. (P) 

Kellogg . 39r, 498r 

Method of removing injurious substances from-. 

Curbing ... 763 

Production of dry extracts of-. (P) Bray, Waugh, 

and Ingle . 979 

residues; I>enaturing and defecating-, and extrac¬ 
tion of the active principles. (P) Rousseau _ 882 

Cognac; Maturation of-. Ittusaler . 707 

Cohune nuts from British Honduras ; Fat and oil-rake from 


Coinage bronxe ; Determination of xinc in-by volatilisa¬ 
tion. Rose . 170 

Coinages ; Nickel and nlckel-bronxc-of the world to the 

end of 1912 . 1157 

Coke; Apparatus for making-. (P) Nelseu . 16 

Apparatus for quenching-. (P) Berlin-Anhaltischc 

Maschinenbau A.-G. 243 

Apparatus for quenching and loading-. (P) M6gulo 

und Co., and Muller . 189 

Blast-furnace-: 

Koppers . 1042 

8immer»bach...». 1042 

dust briquettes ; Manufacture of —— by means of 
cement and pitch, for use in making gas. (P) 
Deutsch-Luxemburgisehe Bergwcrks- u. Hlltten- 

A.-G. 1001 

dust; Manufacture of briquettes from-. (P) 

Alexander . 07, 636r, 1107r 

Immediate fractional recovery of the by-products in the 

manufacture of-. (P) Fischer . 684 

Influence of-on the corrosion of brass condenser 

tubes. Philip . 923 

low in sulphur; Manufacture of -. (P) Flngerland 

and others. 411 

Machine for quenching and discharging-. (P) Mas- 

diinenbau-Anstalt Humboldt . 953 

Manufacture of-: 

IP) Moeller and Woltercck . 16 

(P) Parsons . 542 

-oven gas; Long-distance transmission of-. Witxock 1144 

ovens: 

(P) Feicks . 782 

(P) Gebr. Hinaelmaun . 411, 648r 

(P) Koppers . 68, 586r 

(P) Otto und Co. 189 

(P) Person. 16 

(P) Schuster . 684 

(P) Semmler . 411, 478r 

(P) Sperr . 684 

ovens; Apparatus for charging-. (P) Allen .... 828 

ovens; Charging-. <P)Hoppers, and Koppers Co. 910 

ovens: Co&Unuous'working of vertical-and furnace 

for use therein. (P) Lfttx . 244r 

ovens; Destruction of fumes from-during charging 

and discharging. (P) Collin . 636 

ovens; Gas-inlet Bossies for-. (P) dossier — 410 

ovens; The heating of-by foreign gas. Biermaon 470 

ovens; Horiaental-. (P) Still . 740r 

ovens; Lighting gas from Westphalian-. Ford .. 192 

ovens; Methods of measuring tho energy consumed by 

regenerative-. Lecocq and Pieters . 188 

ovens; P r oc ess and apparatus for charging-. (P) 

Poach roann . 844 

ovens; Regenerative-: 

(Pflecooq . 67, 648r, 8Wr 

(P) Boboster . 410 

(P> Still and WUke. 740r 

(P)Von Saner . 411 

arm*; Regenerative-with accessible conduits in 

Mm fottxUtioa. (P) Still. 471 

ovens: RwratratlT —— binffnl by blast-faraaoe or 
i teimSr (Wjjof frfS STre*. rn 


cuprous oxiuc. rui anu iwxneimer ... 

ferric hydroxide.; Preparation of-. C 

gold solutions; Immediate coagulation of - 
silver, or aluminium foil. Von Woimai 


Coke— cm*. •' 

ovens; Working-inoociunctioa with MastfumsoM. 

fromjgftProduction * of -^. (P) Pridsav’ 

Process for cooling hot -— by means of inert waste 

gases. (P) Walch .......... 

produced in vertical gas retorts; Utilisation oil the 

residual heat of'-. <P) Toogood, and Dempster 

and Hons, Ltd.. 

Production of strong metallurgical-as free as 

possible from sulphur, (P) Franck ...... 788, 

production in the United States in 1913. Parker .... 

Screening or grading and conveying-•. (P) Benson, 

and Hoad, Wrightson and Co., Ltd., 

for steam-raising; Gas-. Niool .. 

Utilisation of the steam generated by quenching ——. 

(P) Koppers, and Koppers Co.. 

Vertical retort furnaces for producing-. (P) Koppers 

Coking ; By-product-in Canada ... 

coal; Apparatus for-. (P) Doherty .. 

Industry; The by-product-, and its relation to the 

manufacture of iron and steel. Cooper . 

plant; Utilisation of waste from-by mixing with 

coal sludge. (P) Hligonstock .684 

process. (P) Hummers . 1001, 

processes and apparatus. (P) Moeller and Woltereck .. 

process; Theory of the-. Donatii .. 

property of coals. Harger .. 

retorts; Vertical-. (P) Lilts .. 

“ Col marin **; Application of-to cotton fabric by 

printing. (P) Louppe et fits . 

Collargoi; Determination of silver in-. Danokworit .. 

Collodion in leather finishing ; Uses of-. Higgins .... 

Manufacture of nitrocellulose for-. ('handeloa 

Collodions; Viscosity of-. Chamlelon . 

Colloidal carbon obtained by a chemical method. Habbataoi 

cuprous oxide. Paal and l>exhclmer .. 

ferric hydroxide ; Preparation ofCohen ...... 

gold solutions ; Immediate coagulation of-bf gold, 

silver, or aluminium foil. Von Wcimam ........ 

• gold solutions; Preparation of -. Halle and 

Pribram ... 

gold solutions; Reactions in the preparation of-- to 

the formaldehyde method. Influence of oarbOOlc 
Acid on the formation of these solutions, voa 

Naumoff. 

matter in sewage disposal; Significance of-. 

O'M ha ugh nosey .. • 

nickelous hydroxide. Paal and Urilnjes . 

selenium for use in medicine. Gutbier. 

solutions of base metals: Preparation of aqueous- 

by disintegration. Zavrlaff . 

solutions; Measurement of the Tyndall offect in- 

Mecklenburg ....... 

solutions; Preparation of-by mechanical sub 

division, wegelin .- < 

solutions: Processes which occur on shaking —— Witt 
liquids or solids which are practically Insoluble 18 
the dispersion-medium. Von Weiraarn and Alexejew 

solutions of radio-active clement#. Paneth .. 

solutions of rare metals; Preparation of-. (rj 

Grauert....<»• 

solutions of sulphur and selenium in glycerol and 

erythrltoi: Preparation of-.a Von WeUnara.. 

substances; Catalytic action of some-at great 

dilutions. Sommerhoff.... . 

substanoes; Dehydration of-. (P) BJohter and 

Richter.*.. 

substanoes; Preparation of soluble-. (P) Saraaol 

Colloids In beer; Determination of-. Marc 

in effluents ; Determination of-. Marc and 8aflt 

Influence of-on microbiological pro c es s e s . Mhagsx 

Method of rendering-insoluble. (P) Merrier .... 

Production of metal-. (P) Crookea and Stroud 88, 

The results of the study of-. flvedberg.. 

Coloi»hony ; Melting points of acids derived from —PM! 

Water soluble rosin adds of American-. Paul .. 

Colorado; Rrapresslte, a new silver-tellurium mineral fro* 

-. Bradley ... 

| soils; Excessive quantities of nitrates in certain ——i 

Headden...... 

Colour measurement and nomenclature; Industrial applies- 

billty of the various systems of-. Krais .. 

of metals and alloys; Method of obtaining a meaaWN 
of the-. Thompson and Binklnoo .. 

. : . 

(P) Fischer.. 

photography^ nd coioiu’ printing, (P) Rhetobarg aM 
photography and Unematography: 


<P) DonUthorps, ... 
(Pi Fox and ottton 
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Colour— tout. 

photography; Production uf bleaching-out layers for 

(F) Hzcxepanik and Habrich . 845r 

printing. <P) Turkin .... 747 

processes; Photographic-. (P) H>x «nd others.. 1227 

•rfrecu* for colour photograpliy , Process of maxing-: 

(P) Dawson and other* ,. 278 r 

(P) Mpftth, ami Kastman Kixlnk Co. . 103r 

of tanning extracts; Measurement of the-. Procter 60r> 

valuation of tanning materials. Kerr . 1163 

Colouring agent for \imoux sugar masses, especially for use 
in making caramels. (P) Vngemaeh A -G. Els. 

Conserven-Kabrlk u. Import-Ges. . 879 

agents mid their production. (P) Vidal . 41(lr 

fabric*; Method und upj stratus for-. (P) Rousseau 134r 

matter of th** lornflower, The— . Willstdtter and 

Everest . 18 

matter for lood and other products; Preparation of a 

harmless - . (P) Jacunemln. 19 

matter for pa|H r making and like manufacture*; Pro¬ 
duction of (P) Halm .1000 

mattciN, A'tion of blenching agents on various natural 

Taylor . 308 

mutters of flax and hemp ; Natural Bluuchi and 

Main testa. 588 

matters of b'mnnum , The— . llozssonott .. .. 013 

matters' Manuf.uture ot fast, light-proof-- . (P) 

, Tiirkin . 742, H2hr 

matters oi Ithmimu * cathartirm. Oesch and Perkin.. 1199 
matters ot the sugar cane; Natural — and their 

mttuencc in the manufacture ot white sugar. Muller 494 
Colours containing chromium , Effect of zinc on undergluz<- 

- - ivner . 80 

Diazotlsation und development ot aged - on the fibre. 

FrHltprgei . .... 859 

Manufacture of compositions tor binding or adding to 

— . < P) Kberhard . 33r, 267 

Method and menus for i< cording, matching, or devising 

new shades of (P) Parsons and Coker_ 1045 

Nickel in glaze . Wicks and Mcllor. 258 

Nickel umlorglaze - . Perry . 258 

lor pottery glazes, Some cobalt-uranium-. Had- 

elilfe . 1<*>() 

Preventing Injurious efftet of zinc white on the fastness 

to light of water- •—. Tauber . 206 

Production of underglazc - by use of soluble metallic 

• salts. Howe. 1050 

Secondary . Havas. 414 

Supply of— . Hoard of Trade Announcement .... 1084 
Combustible elastic lluid mixtures; .Means for regulating 

—(P) iodide*. 

gaseous mixture; .Method ami means for mixing the 

constituents of u-. (P) lotiidcs. 

gases; Detector* of-. (P) Philip and Steele ... 

gases ; Device for detecting —-- . (P) Accmnulatoren 


410 


70 


824 


..—. 846 

liquid from heavy hydrocarbon*; Manufacture of— 

(P) Hull. 853 

matter from refuse ; Extracting or sorting-. (P) 

Hldoux and Heruhelni . 39 

mixtures; Combustion of——. (P) MeCourt, and 

UontH'ourt Surface Combustion. Ltd . 686, 953 

mixtures for Internal-combustion engines. (P) Heyl.. 685 

mixtures; Surface combustion of- (P) Klrke, 

and Houecourt Surface Combustion, Ltd.1001 

Combustion analysis by moans of tellurium dioxide, Glanser 223 
of combustible mixtures. (Pi MeCourt, and Bone- 

court Surface Combustion, Ltd. 686, 953 

of combustible mixtures; Surface-. (P) Klrke, 

and Honccourt Surface Combustion, Ltd.1091 

Klamelrss incandescent surface — . Grey . 682 

Nameless surface-. Dnbbelstciu . 499 

In gas-liml furnaces; Apparatus for increasing the 

temperature of-. (P) Doherty . 1193 

of gas; Partial and intermittent-. Soniennehr .. 584 

ot gaseous mixtures. tF) Houecourt surface Com¬ 
bustion, Ltd. 394 

of gases; Apparatus for the catalytic-(P) 

Schmidt anil Krieger. 635 

Method of conducting- (P) Doherty . 824 

id mixture* of gases and air, Lower limits of-. 

Homermeier . 343 

In motor*. Tories . 851 

Process of controlling-. (p) Kusby. and United 

Gas Improvement Co. 919 

v Process for regulating the temjH'raturc of- (P) 

Husby and otliere . 1001 

product* and steam ; Generation of mixed — - lor the 

production of power. (P) Kinncar . 858 

Regulation of-. (P) Parker, and Parker-Knsaell 

Mining and Manufacturing Co. »09 

fbaidtiw, eapedally those from furnaces; Apparatus for 

> separating solid-. <P) Midler . 862 

Burfaqc-. Bone . 303, 909 

- Committee on Patent Medicines: Report of the Select-1034 

CoMulMattofthtfkKdety; List-of.. 1, 381, 717,989 

Coopwamtag wood or other elastic material in boilers; Method 

<P> XleharCh . 349r 

Concentrated UrothMta; Process for obtaining— without 

to*, (P) xrm.!?.. toe 


PA01 

Concentrates; Decomposition of complex-. (P) Hall 264 

Concentrating apparatus for caustic, liquor. <P) Moore.. 781 
apparatus for cleaning, separating, aud classifying ores, 

(P) Harris . 488 

apparatus. especially lor sugar manufacture. (P) 

Ticinann.-. Wr 

coal and other slimes, etc.; Method and apparatus for 

-. (P) Hunter, and Slmon-Cafvea Bye-Product 

Coke Oven Co.. 

milk and other liquids by filtration ; Process for - 

(P) Kuhn. ^ 

ores and other substances; Machine for-. (P) 

Wynne . 818 

soda lyes, residual liquors, etc.; Furnace for contin- 

uoualy-. (P) Wok-sky und Volesky.. . 68 

solutions; Apparatus for-. (P) Krause -- 64, 80ftr 

sulphuric acid ami otiier corrosive liquids by steam heat: 

Tubular apparatus for-. (P) Pritchard, and 

United Alkuli Co. ••••••••■ 

sulphuric acid and other liquids. (P) Oarmicliacl and 

Guillaume.. 

sulphuric acid; Process and apparatus for--. (1) 

Htoffmchl . 

Concrete : Aggregate for — . (P) Haldcman, and Master 

Builders” Co.. 106° 

Apparatus for applying tensile or compressive, tests to 

briquettes ol-. (P) Bambt-r ... 355 

blocks «*r article *: Induration of-. (P) lligby .. 694 

(umposltion; Waterproot——. (P) Olson ........ 1009 

-covered cant iron as a structural material. Von 

Kmiierger.. *1 

Electrolysis in-. Rosa and others .. 48t> 

Manufacture ot elastic and impermeable-. (P) 

Houben . 965, 965r 

Manufaeture ol products of- — (P) Owen . 

Manufacture ot waterproof —. (P) Monde . o&O 

Method of mixing-. (l’> Kiehelberger . 696 

Preparation of-- (P) Kttling and Chappell . 259 

Process for waterproofing-(P) Horn . 368 

structures; Process for hardening-: 

(P) Fleslielm. 

(P) Flesheim. and Master Builders Co. I063r 

Tar painting of-. Abbott . 664 

Condensation reactions; Production of-. (P) Hibbert 984 

Theory of fractional-. Mixtures of alcohol and 

water. Chenard. 

Condenser tubes; Inflnenec of coke on the corrosion of brass 

— . Philip. 

for zinc vapours. (P) Appel . 

Condensers for ammonia gas lefngerating apparatus. (P) 

Dwyer . 1081 

for distilling ap|»aratu* and tin-like. (P) Oekel .. 341,688r 
used in gas works. (Pj Heard, Scott, and it. and J. 

Dempster, Ltd.... • • • 

Means for preventing or removing hard scale in surface 

-. (P) Jones . ^ 

Condensing acid vapours ; Apparatus for —. (P) l^blanc 
apparatus for fractionating aud cooling the constituent* 
of distillation products of higher boiling point. (P) 

Fischer . 

hydrochloric acid ; Apparatus for-, Friedrich 

milk and other liquids by filtration; Process for-. 

(P) Kuhn. 99c 

vapours; Process and apparatus for(P) Jaubert 787f 
vapours of zinc and other volatile metals; Process aud 

apparatus for-. (P) Timm . 144r, 206r 

Conditioning of textile fibres, goods, and fabrics. (P) Joseph 1152 

Congo; Cojwl from the-. Lamont . 149 

Conifer# \ Oils of the-. Schorgcr . 083, 1072, 1170 

Coniferous w«kh!h : The resin of-and its removal from 

sulphite-cellulose. Schwalbe . 867 

Contact process; Use of iron and manganese ores In-. 

(P) Messersehmitt. 201 

Contraband of war . 945, 1077, 1280 

Converter. (P) Bretaud. 860 

■bottom*. Manufacture of-. (P) Thomas. 88 

gases; Cottrell plant for-at Garfield, Utah. 

Howard . 1654 

process. (P) Thiel.-• --• •••% . 

for use in making steel. (P) Hyde and Hyde. 1018 

Conveying inflammable liquids ; Method and apparatu* for 

-. (P) Martini u. Httncke Maschlnenbau A-G.64,64 

and mixing slurry, mud. sludge, etc.; Methods and 

apparatus for——. (P) Polyslus . 408 

Cooking utensils. Nickel-. Vuk .. i ... 888 

utensils ; Use of duralumin for making-. Pendlet 

aud StUber. 881 

Coollug air or water; Apparatus for-. (P) Heenan and 

Froudc. Ltd., and Wheal . 1080 

Column apparatus for-. (P) Gasser . 848f 
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Distilleries; Sterilising vessels for use in-. (P) Small¬ 
wood .. 

Distillery ; Application of the Churpcntlor thermal osooiser 

in the-. Sidereky... 86 l 

residues ; Recovery of product* from-and apparatus 

therefor. (P) Geiger and others.. glir 

vinasses ; Extraction of glycerin and fatty mattorttrom 

-. (P) Gulgnard and Watrlgant. 497 f 

waBh ; Treatment of-. (P) Mounier and Lederer .. 066* 

Distilling acids; Process and means for-. (P)Hof 421,646r,780* 

apparatus: 

(P) Bassett and Staples. 1160 

<P) Chenard.* £ 

(P) Hanna. Ml 

(P) Hart, and General Chemical Co. 681 

tit) Houser. 127 006r 

(P) Molesworth, and Refrigerator Corporation*., 641 

(P) Publlcker. 841 

(P) Waterhouse, and Atlas Still Manufacturing Go. 1062, 

apparatus; Condensers for-. <P) Ockel .. Ml 

apparatus ; Continuous-: 

(I*) Badger. lfi$ 

(P) Obrador. $ 7 $ 

carbonaceous material. (P) Hills and Thom. $46 

coal and other carbonaceous substances; Retort* tor 

-. (P) Tozcr . Olf 

coal or other solid imitcrial; Apparatus for-. (P) 

Hughes . 1668 

coal tar and like hydrocarbons: 

(P) Rosen... 246 

(P) 80 c. Anon, des Combustibles Jndustrtols .... $46* 

Column apparatus for-: 

(P) Gasser . 848* 

(P) Kubierschky. 841 

column for spirit; High-proof, water oled-. (P) 

Publlcker . 1023 

crude oil and other substances; Appaf *08 for continu¬ 
ously -. (P) Forward.. 841 

food water for boilers; Process and apparatus tor 

-. (P) 80 c. d'Kxplolt. dca Proc 6 d*s Evaporatotres 180 

glycerin; Apparatus for-. (P) Wood, and Marx and 

Rawolle. 738 

liquids; Apparatus lor-. (P) Klrschnsr. 808 

liquids and fusible solids; Apparatus for-—-. (P) 

Aylsworth and Dyer. 14 
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Battery Co. 146 

storage batteries; Electrodes of-. (P) Hubbell 80 , 928 

storage batteries ; Production of compouuds for uso In 

alkaline-. (P) Edison. 140 

storage buttery electrodes ; Manufacture of-. (P) 

. Hubltell. 322. 301, 555, 600 

storage battery separators ; Treatment of wood for --. 

(P) Skinner, ami Philadelphia Storage Battery Co. 837 

transformers ; Formation of dcqiosita in oil-cooled ——. 

Micluo. 1190 

Electrical Ignition of gaseous mixtures. Thornton. 033 

properties of metallic sulphides; Application hi electro¬ 
technical work of the-. (?) Mascarini . 872 

purposes; Insulating and fusible powder for-. (P) 

Grossman n . 322 

resistivity of refractories; Measurement of the high- 

teraperaturo-. Northrop. 204 

Electrically conducting fireproof bodies ; Manufacture of-. 

(P) Siemens und Co. 140r 

Insulating sheets, etc., from mica waste; Manufacture 

of-. (P) Bailing . 206r 

Electricity in agriculture ; Application of-. Baker_ 35 

Electro-analysis ; Klnc-moshed brass gauze as substitute for 

platinum in-. Calhano and Wheaton. 278 

Electro-chemical dlapliragm. (P) Ges. f. Elektro-Osmose 427, 798r 

industries in France. 808 

Industrie*; Water-power resources in Alaska for- 205 

reactions in which the current passes to the electrolyte 

through a gas space. Haber . 871 

treatment of liquids; Process and apparatus for the 

-. (P) Landreth . 971 

Electrode holder for electric furnaces : 

(P) Ges. f. Eloktroatehlanlagen. 491 

<P) Krupp A.-G. 427 

mass for alkaline accumulators; Restoring the activity 

of a positive-. (P) Svenska Ackumuiator 

Aktlebolaget Jungner . 790, 872r 

material for vapour electric apparatus. (P) Jackson, 

and Westingbouse Electric and Manufacturing Co. 790 

for oxonlsers. (P) Hemmerlln and Slmonet. 427 

Electro-deposition of cadmium. Mathers and Marble. 1012 

of metals and alloys; Salicylate electrolyte* for use In 

-. (P) Marino .80, «00r 

Ot nickel, Bennett and others. 1012 

of stno. Hi chords ... 10X2 

~,«4 AmMttm tamlaMia Cat- 

♦ t jfc-i'-jT • * * * *>* f ^ ^ m 
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'TpTsiabury, and National Carbon Co. 114# 

for accumulators; Production of highly porous —— 

(P) Gebr. Stanislav und GoorgU OaUynsld, APMb 

, nanskl uod Co. 777 ., #71, 1W0T 

of alkaline accumulators ; Preparation of a mass for tha 

K mltive-. (P) Bvonska Ackumuiator Aktio- . 

daget Jungner .87L 

for arc lamiw : ,« 

(?) General Electric Co., aiul otliors ISOf, 180r, 54 Sf, 

64*. 88* 

(?) Euiotf and Edmonds. 1044 

(1‘) l*ewis.048, mr 

(?) Wllker, and Natloual Barton Co.. 11W 

for arc lamps ; Carbon-. (P) Conmdty.918, 910T 

..... 


for electric are fornuivs. (?) Norsk Hydro-Kluktrlsk 


071 


545 

me 


<p) 

(P) 


801 


28 


KvaelstofakUcscIskah.. 

In electric arc furnace* : Prot«*ctlng the ——: 

(P) Broun and Srhcmmann .. 

(?) Broun ami others... 

for electric furnaces: 

(P) liering.. 

(P) Hinckley, and National Carbon Co. . 

(P) Krupp A.-G. 

for electric furnaces for the fixation of nltrngon. 

Bcott. 

of electric smelt ing furnaces ; Cooling lower - 

Krupp A.-G. 

for electric welding or soldering ; Preparing- . 

Kjelllicrg..UMjr 

Light from uncoiiHumod-. Vosniacr . 080 

Machines for making-. (P) Caoella..... 1090 

Manufacture of storage battery-. (P) Hubbell 822, 801 

fur preventing cathodic reduction. (P) Pletssoh and 

Adolph . 140f 

for primary and seuindary battorlo* and for electrolyili. 

(I») Barblcr . 400 

Production of carbon- with protective coatings. 

(P) Ges. f. Teerverwcrtung . 80lr 

for use in the production of nitric oxide. (P) Rossi 

421. 1104f 

Storage-battery-. <P) Hubbell .... 89, 655, 001, 9*8 

Treatment of-. (P) J.audreth. 790 

Use of tautaluni-. Brtinok . 50ft 

Electrolysing liquids ; Method and ap|»ratus for-. (P) 

Ikiw, und Dow Chemical Co. 790 

Electrolysis of alkali and alkaline earth chlorides ; Means tor 

the-. (P) Clomm.812, M4r 

of alkali halides; Process and apparatus for the——. 

(P) Siemens and Halske A,*U.. 

of aqueous solutions; Process and apparatus for the 

-. (P) Hoc. pour rindimtrin Chimiquo k B41* .. 491f 

of chloride solutions with a mercury cathode. Lb Sueur 74 
by direct current; lnlluenee of sui»erlmposod alternating 

current on ——. Rcitlmger. 000 

Electrodes for use. tn ——. <I*) Barbior. 490 

of molten salt* of the fatty acids. Peterson.. 000- 

of saline solutions , Method and meaiiH for Iho-. 

(P) Allen . 1000 

of water; Element for the-. O’) Maschinonfabrlk 

SUrth. 820 

Electrolyte for galvanic elements. (P) U*ssing. 407 

for use in electro-metallurgical processes. (P) Dekker 

870. I095f 

Electrolytes; Heating molten-. (P) Von KUgclgenand 

others . 81 

Purifieation of-. (P) Von KUgelgcu and other* .... 001 

for use in eleetrodeiK>sition of motels and alloys ; Salicyl¬ 
ate-. (P) Marino . 1 80 

Eloctrolytic anodes of antimonlal lead. (P) Siemens und 

Halske A.-G. 828 

apparatus: • _ 

(P) Byrnes. 790 

(P) Herrmann . 1210 

(P) Levin. 071 

(P> Niblett.1010,1001 

(P) Timm.001, r“ 

(P) White. 200, 851r, f 

apparatus; Diaphragm for-. (P) Kuhra, 

Niagara Alkali Co. 

cella: 

(P) Ayerst . 098 

(P) Burdett, and Davls-Bournonvilla Co. .. 928, 101? 

(P) Jenkins and others. 100#' 

(P) Titus, and Montana Metallurgical Co.1050 

(P) Townsend und others. I00T 

cells for continuous electrolysis; Liquid supply device 

for-. (P) Ges. f. Cliera. Industrie In JmmkI. .. * 1017 

cells for generating hydrogen and oxygen. (?) Buidefet, 

and Burdett Manufacturing Co. 028 

furnaces ; Cathodes for ——: 

(V) Seward and others.... 

(P) Sodium Proces* Co. 

gae; Ignition points of mixtures containing-. ._... 

Dixon and Crofts.... # 

generator for hydrogen and oxygen. (?) EBli ........ 808’, 

procmes: 

(?) Byrnet. 

(?) White-- 

TalYMictlon ef ahimlnlttia; — 
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Etocfrof&etalhirgfcal Industries fn France ........ 668 

processes; Electrolyte for use in-. (P) Dekker 

870, 1006r 

product* ; Treatment of-. (P) Tone, and Carbor¬ 
undum Co. 705 

Electro«opti(3l cell. (P) Stille . 071r 

Electro-osmotic diaphragm. (P) Gcs. f. Elcktro-Osmose 

H». b. H.*27, 79Or 

processes; Method ami apparatus for-. (P) Gen. f. 

Klektro-OtunnHf . 200, 491r 

removal of water from organic and Inorganic substance*; 

(P) Urn, f. Mcktrn-Oamow) . 871, 871 

Electroplating apparatus: 

(P) < banning. 654 

(f*) Daniels and Hannon and Van Winkle Co. 1014 

(P) l^e and Brume. 205, 200r 

(PI Murphy . 027 

apparatus Rotary-. (I») Charlton. 664, 0OOr, flOOr 

non-metalllc object« : Hubstance for use in-. (P) 

WalUntmrgcr and Rivoal . 1095 

solution. (P) Haeerdote, and Metal Treating and Equip¬ 
ment Co. 1014 

solutions; Determination of free cyauidc in-. 

Lundoll . 606 

Electrostatic separators for treating inflammable or explosive 

substances. <!•> Kraus . 681 

Kloctro-tltramctric method; The-and it* application 

to general analytical chemistry. Van Huchtelen 

and Itano. 1036 

Element* in alloys and others substances ; Separating, detect¬ 
ing. and estimating-. (P) Fletcher. 105 

Elevating liquids : Process and apparatus for-. (P) 

Prlestman . 884 

Embalming ; Rosins, etc., used In -In Egypt and Car¬ 
thage, 2009—BOO n.o. Reuttcr . 930 

Emetine. Wludaus and Hermanns. 611 

Manufacture of-. (P) Wellcome, Carr, and Pyman 102, 219 

In true Ipecacuanha root. Hesse. 611 

Emodin-baaring drugs; Detection of-In presence of 

phenolphthalein. Warren. 1170 

Empmilte, a silver-tellurium mineral from Colorado. Bradley 922 

Emulsifying agent: Application of stearamlde as an-, 

cspoelully In tannery practice. Van Tassel. 605 

Enmliii free from proteins; Production of-. Ohta_ 97 

Emulsion product* and their production. (P) Berctul, and 

Dr. K. Albert Chem. Fahr. 980r 

Kmulsions; Apparatus for evaporating or cooling-. 

<P) Rehrfttcr . 681 

Experiments with Newman . 207 

Machine for producing or treating-. (P) Sllkcborg 

Masklnfabrlk Zeutheu A Larsen . 907 

Manufacture of-: 

(P) Bllchfeldt .1167,1218, 1218 

(P) Scbou. 979 

Enamel. (P) Ay Is worth, and (’ondenslte Co. <,f America .. 767r 

for boilers; Dangerous.. 1111 

composition. (P) Aylsworth, and Condensite tJo. of 

A merlin . 931 

glaiM free from lead and tin Berge. 647 

Manufacture of white-: 

(P) Vereln. Chem. Fuhr. Landau, Kreldl, Heller 

nnd Co. 187r 

(F) Heilmann . 259 

paint*. Melssl . 1099 

Process for dulling-. (P) Schuler. 81 

Production of an opaqueing agent for white-. (P) 

JifoWI . 964r 

White-. (P) Kreldl. 1207r 

B&atmlHng; Cleaning metal articles preparatory to-. 

(r) Davidson. 366 

composition. (P) Kreldl. 921 

procesa and firing oven therefor. (P) Kahn. 26 

sheet Iron and the like; Process for-. (P) Honlg- 

mann. 355, 594f 

Bnameh; Okmdlng agent for the manufaotnre of white-. 

(P) Vereln. Chem. Fabr. Laudau, Kreldl, Seller 

and Oo. ..814, 921r 

Covering power of clouding agent* for-. Vondracek 647 

Fluoride* a* opadfler* for-. Hhaw. 1048 

far Iron; Use of stannic add and atreonta in-. 

Skier . 49 

- on oast Iron. Staley and Fisher. 80 

_s of-: 

(P) Havas, and CheraladhMetallurgtaohe Industrie 921 

(Pi Manage .. 430r 

(P) Hamate, and International Color and 

Chemical Co. 208,838r 

—_ire of olwidening agent* for producing 

etondooed effect* In white-. (P) Kreldl. 750r 

■ Hagtttaotare of white-. (?) Vereln. Own. Fahr. 

■' s landan, Kreldl, Heller and Oo.... 855 

f *^ l . 


r- " - --f .>•, r 4v 'c? 

SnihMi—Mfd. 

m 

intamal-combtwtion; Liquid fuel for-—. (P) Tarry 
intcrnal-combuitlon; Manufacture of fuel for —\ 

(P) Gulick .. S44 


(P) King... . 

Manufacture of liquid fuel for internal-combustion-. 

(P) Andrews . \ . 586 

Method for economising fuel and preventing carbon 

deposit* in explosion-. (P) Nedoma and 

Fletcher . 1002 

Treatment of liquid fuel for internal-combustion-. 

(P) Heyl and Baker. 586 

Cue of heavy oils (tar, tar oil) in Internal-combustion 

-. Drcxler. 1146 

Ensilage procoss; Effects of the -on the solubility of 

'* floats.’* Forbes and Fritz. 370 

Enzyme action ; Constancy of the optimum tcmucrature of 

-under varying concentrations of substrate and '* 

of enzyme. Compton . 977 

action ; Nature of the different kinds of inhibition of 

-. Michael!* and Rona . 272 

of rennet * Conditions of activity of the-. Mlchaells 

and Mendelssohn . 98 

work; Tricresol as a substitute for toluene In——. 

Grave* and Kober. 496 

Enzymes of A*p*rffillutoryMe. Takainlne. 1068 

of Chilidoniwn seeds. Bournot . 797 

Chemical composition and formation of-. Euler 

and Dernoy. 868 

of honey. Gothe . 1217 

Inorganic-and their application for baking purposes. 

(P) Weil . 802 

of oxidation ; Theory of-. Woker. 444 

Proteolytic-. Herzfeld . 707 

Specific action of- with regard to their synthetic 

properties. Bnurquelnt.. 706 

of yeast; Susceptibility of the various-to thermo- 

regeneration. Bertrand and Rosenblatt . 1104 

of washed zymln and dried yeast: 

Harden and Norris . 658 

Harden and Zilva . 761 

Knsln; Action of aniline on-. Seharwin. 70 

Action of-on bacteria, ferments, and mould fungi. 

... Zeis* . Jill 

lhe copper lakes of— . Gilbert. 1199 

Kphwlrlne and pacudocpliodrinc. Schmidt . 664 

Epicamphor; d- ami ifl -. Furness and Perkin. 083 

f-Epicamphor. Breilt and Perkin . 101 

Epilobium nnffurtifolium ; Production of textile fibre from 

-. (P) Schumann . 308 

Ergot; Acetylcholine, a new active principle of-. Ewins 664 

Ermine ; Bleaching-. (P) Gahricl-Claude and Bricard 860 

Eruca salira. Mill.; Oil-seeds and oil of.. 147 

Krythrene, Its homologues and derivatives; Manufacture of 

, .--;• (?) flayer und Co. 43 r, W9r 

hydrocarbons; Manufacture of-. (P) Ostromis- 

lonsky. 9 $ 5 r 

Preparation of-from derivatives of ethyl ether. 

Ostromysslcnski and Kielbasinskl . 766 

Process for preparing-. (P) Gorlach and Koetschou 103 

Eaorollne. Straus. 49 

Esparto grass; Bleaching - for j»iM?r making. (P) 

Dobson . 20 

grass ; Commercial importance of-. Koch. 248 

Essences; Cuban trade In.. . 1078 

Esterification In mixed solvent*; Catalytic influence of 

hydrochloric acid on-. Kalian. 1115 

Eaters of aromatic carboxylic acids; Preparation of ——. 

(P) Badlsche AnUln und 8 oda Fabrik. 221 

in essential oils; Determination of-: 

B4hal. 765 

Nlvlere . 895 

of fatty acids; Use of-*—for carburetting, heating, etc. 

(P) 80 c. d* Etude du Oarburoi. 191 

of high molecular weight: Preparation of-and their 

use in printing alizarins. (P) Mallard and Comet.. 641 

Preparation of add-from esters lower In hydrogen, 

(P) Wlmnwr . £08 

of the terjxme series; Manufacture of therapeutically 

active-. (P) Kalla und Oo.77!; 606 

of tertiary alcohols; Preparation of-. (P) Neumann 

und Co. 846 

of unsaturated fatty acids; Conversion of- into 

saturated compounds: 1 ‘ 

(P) Bedford and WlMams.. 

(P) Bedford and others ..... 

(P) Nordiske Fabrlker De-No-Fa Aktieselokap .. 
of unsaturatod fatty odds; Process for hydrogsoMtac .a. « 
—. (p) Msrrott...<* MiM 







































































































of—. CP) XoUtkra and Moon.1002 

’ .^MutS Cool flames with-. Leighton. 12SO 

Determination of the boiling point ol -according 

to the Britiah Pharmacopoeia, 1914. Finnemore .. 1114 

for narcosis. Herzog. 100 

Recovery of-during evaporation of ethereal solutions 

of tannin, etc. (P) Nltritfabrik A.-0. 613 

Ethers of monohydric aloohoU and polyhydric substitution 
products of aromatic hydrocarbons; Production of 

-. (P) Torloy and Mattor. B69r 

of phenol homologues halogenated in the side chain; 

Preparation of-. (?) Schmitz und Co. 767,948r 

Preparation of diaryl-: 

\ fP) Frltzsohe und Co. 102 

* (P) Ostormann . 767r 

Ethyl acetate from acetaldehyde : Imputation of-. 

(P) Consortium f. Elektrochem. Industrie — 666. 668r 
aoctate; Apparatus for extracting with-for examin¬ 
ing Iron-gall inks. Kempf . 806 

aoetoaoetate; Manufacture of-. Cobenxl ...... 665 

Ethylaoetylcnc ; Preparation of pure-. Picon. 616 

Bthylenedlamlnc: Behaviour of some metallic oxides and 

hydroxides with solutions of-. Traube and 

Loewc. 692 

••Ethylgalactoside and galactlte ; Identity of-. Fischer 332 

Ethylgalactosido-/} • Best conditions for the preparation 

of-. Bourquelot and Mougno. 940 

•,-Ethyl-glucoslde ; Preparation of-. Aubry. 982 

Ethyl iodide and ethyl alcohol; Relation between boiling 

point and composition of mixtures of-. Jana 

and Gupta . 160 

Ethyl nitrite ; Determination of-. Dott. 276 

Ethyl phenyl-afl-dibromoproplonate; Preparation of-. 

(P) Merck. 503 

Ethylene; Purification of-or gases containing it, 

especially for the catalytic production of ethane. 

(?) Elektroehem. Werko. 278f, 278r 

EthyUdene-glyool; Manufacture of esters and ethers of-. 

(P) Chem. Fabr. Grlesheim-Elektron-219, 221r, 767r 

Ethylmercaptun; Phytoohcmlcal formation of -. 

Neubcrg and Nord. 841 

Eucalyptol; Addition compounds of-. Bellucci and 

Grassi . 159 

Eucalyptus oil. See undfr Oils, essential. 

Eucarvoxime; Reduction of- by moans of palladium 

and hydrogen. Wallach . 333 

Euqulnino. Biginelll. 710 

Europe ; Hardened oils In.. 887 

Eutectics. Stead . 183 

Growth of metallic-. Lamplough and Scott. 968 

Evaporating accelerator. (P) Dun. 1143 

apparatus: 

(P) Barbet. 188, 408 

(P) Catt .... 

(P) Chapman 
(P) Oozzollno 
(Pj Hirt 

(P 
<P> 

(P) Wann 

(P) Zaremba and others 

apparatus for caustic liquor. (P) Moore. 781 j 

apparatus with circulating liquids ; Process for supplying j 

liquid to——. (P) A.-G. f. Vakuumverdampfan- 

lagen... 738 

•Apparatus; Finishing-for sugar manufacture. (P) j 

Cresswoll. 

apparatus for liquids. (P) Bayer und Co 
apparatus for maple sugar. (P) Ober and Ober 

apparatus; Multiple-. (P) Fletcher and Co., Ltd., 

and 8oard. 801 

apparatus; Multiple-effect-. (P) Loughor . 906 

apparatus; Preventing the juioe from rising above a 

certain level in film-. (P) Sudenberger Mas- 

ehinenfabrlk u. ElsMgiesserei. 406 

apparatus; Vacuum-for sugar houses and refineries. 

(P) Swarycsewski. 1G5 

device rotating in a vessel filled with heated liquid. (P) 

Grating...,. 18 

frothing liquids; Apparatus for-. (P) Beeger_ 736 

liquids ana apparatus therefor. (P) 8oc. d'Expkdt. de 

Proc. Evaporatoires. Systftrae Pracbe et Bouillon .. 842r 

liquids siProcess for-: „ , „ 

(P> Merrell, and Merren-8oule Co. ..... 850 

(?) LwtQfenberger 

Qbemioal Co.. . 

**%Jg»* dxrm f< *-• Humphries and ^ . 

. 


(P) Fletcher and Co., Ltd., 


and Roessler and Hasslaoher 


, -. OP) Wotaky and Votaata . ww AtiMi 

tolutiou.; Apparatui for-. (?) Kmyae ...... JpjMK& 

oolutHms or emulMona; Apparatus for-—•. .(r) 

Schrfider.;. ............ 

sugar Juices; Apparatus fot rapidly'—anewIWfcg 

pressures. (?) Portemout .. 

Evaporation ; Continuous-. (P) Prager ........ ai.. 

Experimental study in multiple effect —Doert ,. i f . ggr'^ 

in a vacuum pan ; Rato of-. Deorr .... 

Exhaust gases; Apparatus for removing dust from**— 

(?) Valour . 

Expedite ; Composition of... w» 

Expenditure of tire Society during 1913.. **\», 

Exploding by liquid air, liquid oxygen, or similar UqwM 

gas. (?) Blmnnis .. 

Explosion of acetylene from calcium cyanamlde In Triwfiji'. . ^ 

Harbour. Morpurgo .*»«*» fJ&F 

in a dyestuff plant In the United States ..... 

in an incorporating house at Ardeer; Clreumstauosi Of Ml; sjJ 

of mixtures of ammonia ami air. BehlurabergW *Bfl | \ 

of nitro-componnds. Uhlmann........ •••••« * *j • • * * * ™ 

of nitroglycerin in a cordite stove at Ollffe ; Report 00 *a 

-. Conlnaham .*.•••♦» *. 

of starch dust. Grosvenor ................; 

at tho works of the Akt.-Ges. f. Anlllnfabr., Rusum&I* 

berg. 

Explosions In beet slice dryers. Albrecht .. .•■■■■<>■ ■ 
l>u«t—Report of Inspector of Fwtocws m» 

Electti^main 1 —Report of Board of Trade Baqutry 

In liquid air plants. Bramkamp .....«*• JSSlr 

in Mines Committee; Sixth report of tho —.. - 

In mines; Method and moans for supprowlng— bjr 
the use of non-combustible duBt. (P)Uremer 
Explosive cap compositions which do not cause rusting in 

rifle barrels. Merteus.•• iWP tC 

cartridges containing liquid oxygen. (P) L Air UqWM ^ •>, 

diarges for mining and military purposes ; Manufacture 

of-. (?) Clacisen . 

charges for raining and military purp<)BCB; Ptoomtt 

iloU.natlnR-. (?) Claenwya ..«S' ” 

coated with antimony sulphide ; Granulated——. (?) j 
Hibbard, and Du I'ont de Nemours rowder OO. ml, 
eomisjund*. (?) Hurrows and Burrowj 
uomjmunds; Manufacture of ——. (?) Waddell, AM ^ 

Hoynw Safety ?owdcr Co..W* 

(pnios: Ihjvlce for defcctina-. II) Aocnmulaloctsi" __ 

Fabrik.....* * * vUU 

limit* of mixtures of Rases and air; bower-. Bemf ' ;■ 

meier..... bsp v .,^ 

mixtures which enn be detonated directly iProps^tioB ■ 

of -. (i») Ver. Kdln-Rottweller PtUverfAte^w 

nrsurrlor • AlinAmtllH fof fOmilng-inti) iPMngM 


powder; Apparatus for forming-into spoorwi 

oowjfer ; Black-glazed with aluminium. C?J 

Sparre, and Du Pont de Nemours Powder Oo. ... i 
priming charge. (P) Buell, and Winchester BopMttBf ft 

Arms Co.. 

priming comimsitions: 

(P Jaques, Wells, and Nobel's Kxptoslvw 00., 

Ltd. 

substance containing arsenic. Mflller 

substances; Electrostatic separators for treating-—*. 

(?) Kraus. 


(P) Chartxmnoftux 

(P) Hoynes . 

(P) Kofowratnik .. 


(P) Kofowratnik . a 

(P) Nathan and otiiers.. • * •***♦ J 

(?) Bauaiftres . lg 

(P) ... * 

(P) Voigt . m 

38th Annual Roport of H.M. Inspector* of-. 

Annual Report of the (3»lef Inspector of £ 

Union of South Africa, 1913. Dcnne. 

in coal mines. Home Offlc Order.*• •••''* 

in coal mines; List of pennlttad.. m « 

Composition of newly permlttod ... f J 

to Home Office ...f, 

Si^"w«h < 'hJ5w^'w | i | i»id '.>tr*e»'. (P) OtaM«.’< 

goo. L'Atr ... 

MaoafaetaMof 


<?j ^TSnow 
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journal or %-m wuusxt or cmwitoal nroowraw- 


BxplO*Jve»— cent. 

Ftoom of varying the velocity of detonation of-, 

(P> Woodbury, and Du Pont do Nemours Powder 

<*>. 1116 

Production of-in the United .State* in 11)12. Fay 768 

Hnfety-. (P) Her* . 44 

Smokeless powder; Manufacture of-. IV) fluiguct 376 

Bwokekwa j»owdcrs; Experiments ou the Ignition 

of large quantiliea of - at SelUUHselberg. 

Baposchniknw . 008 

Smokeless |**wdrrs, .Manufacture of-. (Pj Uiaoascn 614 

Smokeless iNiwdrnt with a nitrocellulose base; Manu¬ 
facture of - - . (J*) JoJJot . 987 

of the Hprcngcl type . Manufacture of-. (p> Hawkins 

Supplementary list ot permissible — in the Unitol 

States , .1075 

in tile United .States, Production of— . 11.8. Bureau 

of Mines ... . j j-o 

Uao of 2 4.0.2.4\G'- liexanltrcKliphenyl sulphide for 
making - —; 

(P> Hartmann . jgj r 

(P) Hprengstotf A.-G. Caibonlt.. ., ’ ’ 44 

Use of-for removing obstructions in the. blast furnace. 

Hein in w eg. 27 

works in Germany ; Accidents and hi] lines to life and 

Umb 1,1 . BOO 

Biport«; l'roliibltwl —. . 8111,846,808,1188, 1038,1118,1230 

Krtlogulrtilne lire.; Compmm.l (ur-. ( 1 *) Snt'lllnK «nil 

fulcra . 008 

Bxtrect; Bevnnur •—. (I 1 ) roat, and Pnrtiiui Urnal Cu. 803 
lor line III Hulking lH'V(iru«.'«, Hi: ; Manufartlirc n£ a pow¬ 
dered-. (p) Kellogg. ^ 

.Extracting apparatus 

(I*> ('astoua. 470 798 

(P) CaMtoiia, and Cantona Improved Process Co. 1062 

•Pimmtus for oil, etc (P) Wilhelm. « 52 r 

fats or oils from bones, seeds, etc.; Process ami apparatus 

for— . (P) .Schmidt. 428 

fats, rubber, waxes, etc., by moans of solvents; Process 

for-—. (P) Margoles. 4 2 g 

materials by means ol volatile liquids; Apparatus for 

-. (P) Bonnctui . 188r 

oil from seeds, etc, by means or a solvent; Apparatus 

for-. (P) McCoul. rtr.> 

oils * Apparatus for —. Burnick.!!! ’.'.! 873 

Extraction apparatus. (P) Cary-Curr, and Sargent and Oo. ins 

apparatus; Cooler for (P) Oekel. r, 8Br 

apparatus. especially for use witli solvents of higlt 

spoeltle gravity. Budde. ia 4 

apparatus for examination of tion-gail inks; lYtiivi 

acetate—- -. Komi if. * 

by means of Immiscible solvents; Methods ifo- '-HU 
stmlied from the js»int of view of the distribution 
coefficients; 

Marden. , 

Marden and Elliott .. 1171 

Extractor; Centrifugal - — ; 

(P) Beach amt Braun. ar. 1 

<P> Poland . . 

Cylindrical vertical —, «■) lUrbnrgrr' iw'' u. 

Bmnzeworko A -U. 933 737 ,. 

Extracts rich In enzymes and nitrogenous matter for use in' 
baking, medicine, etc.; Manufacture of higlily active 
-. (P) Hamburg . 803 


Fabric; Manufacture of waterproof-. (p) Jacobs,. 1045 

for um In thfl manufacture of air-craft. (P) Weil_ 03f) 

Fabrioi ; Action of light on dyod ——, Harrison . 08B 

Apparatus for drying -. ( 1 ») Bradford Dyers 1 Assoc., 

Ltd., and other*. 419 ,. 

Apparatus for Impregnating and coating-. (p) 

Dmirllmt*. 133 

Apparatus tor treating-. (P) Buhl and MeOaiwUtid 1007 

Wft k rprooflng or applying rubber to-. 

- (P) lilghatu and Skelton . 1063 

Ckuae and prevention of the dofoet in piece-dyed- 

supposed to be due to a splitting of the silk fibre. 

J/fcrb .... 

Coating woven or other-with metal. (P) Holland 

and Holland ... *. «42 

conditioning of textile.-. <P) Joseph .‘.1162 

containing vegetable fibre ; Production of a permanent 

_ mfcr I rnim on —. (P) IluUchke . 800. 860r 

—. (P) Wlnaor and Newtou, Ltd., and 

jnkSB o ^f:;~ nm 

~ z 

mo tki i a w M ; rm " 


IkMtHwL ' 

Inflammability of-. Government text . 72 

Manufacture of crimped or omboasod-from cotton 

or thread made from cellulose. (P) CourtauWs. 

Ltd., and Gilles . uu 

Material for rendering-fireproof. (P) Aylsworth, 

and Condcnsite Co. of America . 300 

Method of colouring-and apparatus therefor. (P) 

Rousseau . 13 ^ 

for pneumatic tyre covers and balloon envelopes; Manu- 

tacturc of-. (P) Lials. 057 

' Preservation of rubbered-. (P) Muntz . * 074 

Printing textile-. (p) Levinstein, and Levinstein, 

Ltd. ’ 73 

Process for impregnating-with insecticidal * sub¬ 
stances. (P) WiJdt . 610 

Process of photography in colours on-. (p) Valette 

and Foret. 593 ' 

Process for printing on-. (p) Gross .! 1!! 1! I ] I * I 547 ' 

I roccfla for producing patterns on—, (p) Freibcrger 20 r 

lrocess for waterproofing-. (P) Oliver and Oliver 20r 

Singeing-and apparatus thcreior. (P) Szilard .. 641 

for Bphericul and dirigible balloons. (P) l»orritt, and 

North British Rubber (Jo. Ltd. 132 

Spreading coatings of acetylcellulose on-(i»j Act.- 

(les. f. Anilinfaiir. 20 

Treatment of continuous sheets of plastic 

Fuller .; ; yog 

Treatment of-to impart wear-resisting, abrading, 

and like dualities. (P) Lloyd . 785 

i rent ment of textile-to destroy untlirax or other 

disease Rcrms. (P) lthys-Davics . 477 

Ireatmeut of textile and other porous ■■■ —— . (P) 

Staunton. 1006 

Treatment of vegetable-. (P) HirHchberger* and 

t ( Metz . 340 

'Treatment of-—with viscous substancesand means 

therefor. (P) Hart . 480 

Factories; Annual rejwirt of the (Jhief Inspector of -—. 1 918 894 

Falkland Islands ; Penguin guano from the.. 800 

Farnesol in neroh oil. Hchimmel . 005 

Fastness of dyestufis ; DeUuition and testing of the-—. 

Keimrt of “ Eelitheilskommii.sion" of Veieiu 

Dcutseher Chemiker. 248 

Fat from animal refuse ; Extraction of-. <P) Margoh.s 431 

Apparatus for nutting (P) Wright . 148 

from Immics or other material for glue manufacture ; 

1W». lor .'Itraitinit ■ (!•) Flsollor . I091)r 

as ft by -product in the inunufactere of glue from tilde 

trimmings. Dubovltz. 40 a 

oxtractoi. Stokes . . .. 

from fish and other animal offal, boncs.etc,; Means for 

^ extracting —(p) Haworth . 1099 

in flour and bread ; Determination of-. Neumann 

and others. i < n9 

By.lroKnmW HIM,'-. (1'Vitto":;:: I: i::::::; S 

iu milk ; lruiHirtance of lipoids in the formation of-. 

l*axa and Konecny . 011 

for oho in Um porfumo and soap indiutrlra! "(V) De 

llauillcoor iit.it Be U iiabim^ro .,. 324 

K,°,S'i ct i , H '''! ru 8 ™“ ted ,—• «■) kihh . 371 

Rapid determination of-in cheese, butter, and 

m-am. Eropat . 490 

from the seeds of Trichilia subcordata. (jcstUng'.! .*147 

Fats ; Analysis of-. Report of Committee of Amor. 

Leather (Jhem. Assoc. 32 

Bleaching-: . 

(P) Badische Anilln und Huda Fabrlk . 863r 

(P) Donnan and others . 1018 

from bones, seeds, etc.; Process and apparatus for 

f extracting-<P) Schmidt. ....... . 428 

Catalytic hydrogenation of-. Bontoux . 9 M 

Changes in the character of-during the process of 

cooking. Masters and Smith .* 937 

Cooling molten--. (P) Lemmens . 148 

Detection of raowrah fat in animal and vegetable-. 

Berg and Angerliausen . «m 

Detection of nickelin-. Kerr ... I.rmil 862 

°! P h ^^terol in animal-. Frltzscho .. 90 

Detection of a yellow dye in edible-. Arnold . 90 

Determ nation of the acetyl value of-. Holland!. 701 

Determ nation of cholesterol In —. Kloatermann and 

opitr. b,. 

Determination of Hu; iodine value’ of —WeUer’and 

■» mnath. 373 

!S:I m ’ Da Ji i(m ln -• ifclste and Stlepei!! 1099 

Determination ot wnaapoulftable matter in-. 

Salomon ... ^ ^ 400 

Exaction of —- hy means of solvents. (P) Margoles 428 
Cnwley . U40 

UimdSrtcr . mm 

Handclin .* * * ’ * * * * inur ’ 

“TJrogmsted; luduBtrial production of—’Veroniv- 

Hydrogenation of 1111;.* * * 

Dewar and Liebmann .. 799 ~ 

(Pl Ham phreyi .*. W V 

of—Er tjd of Mm**”,' 
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Improving the odour and taste of animal and vegetable 

T , QiM . 652. f 

ieoiatkm of sterols from-by means of digitonin. 

Berg awl Angerhauaen . 1 

Hannfticture of catalyst* for hydrogenating—r*. (P) 

lfillis . 

Manufacture of food-. (1*) Schmitt .... 08 . «5r, t 

Manufacture of sulphonated-. (P) Russ, and Stolle 

uud Kopke . 01 , fcitr, i 

Metallic catalysts for use in hydrogonislug-. (P) 

Byrom. 

Natural-from the standpoint of the phase-rub*. 

Krcniaun and Klein .. 

Krctnann and Kropseh.. 

Osmium dioxide a« catalyst m the hardening ol-. 

Normamt and Schick . 

Preparation of optically active ——. Abdcrhalden ami 

Eichwald . 

Prejianitiou of a solid or liquid hydrolytic agent foi-. 

(P) Sudfehlt und To. 

Process and apparatus f<»r decomposing —(P) 

. Reuter. ( 

Process for bleaching-. (P) Bankervilie . 1 

Process for dehydrating —. (P) flcring . 

Process for hardening and improving the odour of — -. 

(P) Hcrbricht . 

Process for melting animal and vegetable-. (P) 

McDonnell . 

Saponification of-by means of electrolysed saline 

lyes. (P) Amlrault . 

Separation of the vapours of solvents for-. (P) 

Rodin, Dupont, and Itiom . 

Solidifying-and converting them Into dry powder 

by means of malt extract or maltodextrm. (P) 

Hamburg . t 

Suitability of liarduned-for human food. Lehmann 

Treatment of-: 

(P) Gcbr. Htrnbente Fubriks A.-U., aud von 

Kreybig . 

(P) Tcstrup. and Lover Bros, Ltd. 1( 

Treatment of-in the manufacture of fatty acids and 

glycerin. (P) Twitohell . < 

rrcatrnent of melted animal and other--with 

nascent ozone, (p) Soc. Anon, Elect neiteot Ozone 
Unsaponlfiable mnstitucntH of natural ami hydrogenated 

-. MareiisKon and Meyerlicini . 

Fatty saponaceous product, from vaseline oil aud its manu¬ 
facture (P) Benedix. 

substances of linen aniWhemp ; Charueters of the-. 

Bianchi and Malatesta . 

substances from oil; Manufacture ol solid- (Pi 

Hcliiiuck . 

Feathers ; Process for dyeing-. (P) Act.-Ucx f. Anilin- 

fabr. 198, 252. I 

Feed-water for boilers; Process and apparatus for distilling 

-. (P) Soc. d‘Exploit. dcs Proced6s Kvapora- 

tolres. 

Heating-. (P) Kirke, and Bonecourt Surface Com¬ 
bustion, Ltd. 

Process for purifying boiler-. (P) Tlkhomirolf .. 

Treatment of-to prevent, incrustation in boilers. 

(P) BeiorussofT . 

Feeding stuffs. Board of Trade. Bulletin. l< 

Determination of hydrocyanic acid in-. Furlong ] 

Preparation of new cheap-from oil-cakes. Nagel 

Valuation of-by means of chemical analysis. 

Smetham . Ilu7, 1 

S«4 also Foods. 

Felspar; Commercial method of testing —. Minneraan 
and a deformation study of some felspar and felspar - 

Quarts mixtures. Watts . 

-kaolin mixtures ; Deformation study of-. Wilson 

Preparation of potash from. . I 

Production of potash from-. (P) Bassett, and 

Spar Chemical Co. 

supply of the United States. Watts . ] 

Felspars ; Use of mixed potash-soda —— in porcelain. 

Watts . ] 

Pelt cloth ; Process for sizing-. (P) Sbevill . 

FenchenoS; Ozonlsetion of certain ——. Kompi* aud 

Hlntikka. 

Fonchocamphoronc ; Total synthesis of-, and its oxida¬ 
tion with Caro's add. Komppa. 

Fenugreek seeds. Wunachcndorff . 

Ferment; Process of making a-. (P) Altenfeld. 

Fomentation ; Alcoholic-. Nottin . 

alcoholic; Formation of lactic acid and glycerol iu-. 

Oppenhoimer. 

alcoholic ; Influence of mercury on-. Nottin_ 

alcoholic: Manufacture of metallic vessels for-. 

(P) Held. 

alcoholic; Process of-. <P) De Paxl . 

alcoholic; Significance of water In the processes of-. 

Alteration cff^conoentnittonof hydrogen' ions' daring 

• * Process tor (P) 

k-» • * *<»iV « « ** >'< 


P®nacntatioM«Hf. 

The amylo-prooesi of-, Grove 

of cane sugar syrup; Influence of small amounts of ethyl **- £ 

alcohol on the ——. Cochran and Perkins ... «,•* 
of derxtroso by H. toll communis (fiaoherlch); Formation 

of acetaldehyde In the anaerobic-. Grey ., t . nO* 

The enzyme theory of-and its limitation. Buchner * 

and Kkraun .4*4', 

equilibrium audits disturbance by altering the oompo* 

sitlon of the mixture. Bnurquelot and Bridal .. 47* 
Favourable Influence of manganese on acetic. - .« * 

Bertrand and Sazorao .. 84# 

of hcxtMcs; Formation of aldehyde during——. 

Neuberg and Kerb. *7 

industry ; Application of the amyloclnatic enzyme of * 

JspergJlus orpine to the-- Takuiuine . 1066 

by living yeast; KOIe of glycogen in-. Kuicr..,. 828 

Molhant process of-in the cane molasses distillery. 

Mirmr .. ..., UW 

of poly hydroxy carboxylic adds ; Cell-free —Von 

Is'hedetf . 868 

of priming solutions when added to beer; Rate of —-—. • 

Baker and liulton . 868 

of pyruvic add by living yeast; Question of the forms* 

tion of lactic acid by-. Neuberg ami Kerb .. 608 

Relation of assimilable nitrogen in bc«*r wort to——. 

Hdiflnfctd . AM 

of saccharine juices to increase the yield of alcohol; 

Process of-•. (P) Martiuand....... ♦ *44 

of sludges from residual waters; Process for carrying 

out-. (P) Comp Clarlrite .*81, 610f 

of some sugars by moans of Aspergillus glaucut. Traette- 

Mosca . 9*4 

Thermal phenomena of —. Metabolism of the yeast 

coll. Brown . 1108 

vats ; Col lections of yeast from-. (P) ttclk. *1* 

Fermentations in the (^-series. Neuberg and Kerb. 66t 

Fermented beverages ; Determination of total solids in-. 

Malvczin. 272 

beverages; Manufacture o|.. (p) Kuhn . 669 

liquids; Sterilising ami purifying-. (P) Bhelmef* 

dine und Lewi*. 8" 

Ferments; Aetion of rosin on-. Zeiss . till 

Assay of digestive-. timber . 012 

for use in fermentation or distillation processes. (P) 

Molhant . fiOOf 

Ferric glyeerophonphate ; Composition of commercial-. 

Uiimey and Bennett. 844 

hydroxide; Preparation of colloidal-. Cohen .... 185 

oxide ; Reduction of —— when used as colouring agent 

for pottery. Kinnison . 1049 

salts; Titration of-by reduction. Russo ...... 279 

sulphate and niiuninium sulphate ; Mutual solubility 0 f 

-. Wirtli and Bakke . 891 

sulphates; The various normal, basic, and add ——. 

Wlrth and Bakke. Ml 

Forricyanldes; Volumetric determination of-In pixwonoo 

of ferric iron and cyanides. Mfiller and Seidol •.. * M0 

Ferrites; Synthesis of-. Pitka.ll .. 868 

Ferro-alloys ; Electric furnace for producing-. (P) 8oo. 

Klcctro-MMailurgiquc de Haint-B«on .599, 796 1 

from France; Supplies of.. 1067 

Ferro-aluininium; Fixation of nitrogen by means of . 

(P) Soc. G6n6rale dcs Nilrurcs . 488, 549, 961 

Fcrro-carbonite ; Manufacture of-. f?) Aurts . M7 

Ferrocliromium: Electrometallurgical manufacture of — 

from slags. (P) Keller . ............... 

Increasing the yield of chromium in the aiumlnothermic 
.production of carbon-free-#—from chrome-iron 

•ore. (P) Goldschmidt A.-G.A. 4«0r 

Fcrrocyanldos ; Determination of-by oxidation with 

alkali bromate. De. Koninck and Joassart. 609 

Production of-. (J*) Coleman . 2*., 

Ferromanganese; Electrometallurgical manufacture of—— ' i 

from slags. (P) Keller .. *04 

Lining for electric furnaces for producing-. (P) ‘ ; 

(its. f. Blektmstalilanlagen, and Rodenhauaer *19, Wlf 

Melting-. (P) Humbert . 79* 

and silicon; Manufacture of an alloy of- (P) 

Walker . l»tM 

in steel processes; Use of molten-. Sahlln ...... 10U ; 

Ferro-nickds; Dilation of-over a wide tempo rater* ' _ j; l 

Interval, t'hevenard.€0fl 

Ferrosilicon. . Von Schwarz . 141 

Analysis of-. Janbert . 1691 

and Its dangers. Pcllew . Tf} 

Lining for clcctflc furnace* for producing—(p) 

Ges. f. IRektrostahianlagen, and Rodenhauaoc *19, Mlf 

Fcrro-tuugsten; Method of dephoapliortfilitg-. (P) 

Bucket, and Electro Metallur^oal Co. .. #7 

Ferrous chloride and nitric oxide; Supposed crystalline com- . Vg> ; 

pound of-. Belloccl .. 

compound* of moooamlno add*: Preparation of —,«■*< 
(P> Hoffmama*La Roche und On. .........wr. yfcpje 

Udnan, Ptoom* tat atOMw ™t« —f- 

• Ma la^wMxH 
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ox,d ® water; Reversible reactions of- 

Cnaudron . 


.laftn and nit/to oxide ; Compound* of ' jtfinchot W2, MS 

Ferro-vaiudiuin; Determination of vanadium in_ 

„ Wilma and Flsohbach. 1(WU 

of -• (P) Blceckor ’ ’ ’ * 597 

Ferttlhier industry; KlH».-Hcraj,-of the Atlantic coast, 

U.8.A. Tiirrctitinr . 970 

Ume rich in hydrated Milica uh h -.' immendorff ' * 1166 

uKX 1 Ma,,UfttctUre of a—(T> llnmde ™ 

rich in nitrogen , Manufacture of a stable, ricutrai 

(F) /dankn . • 7fln 

SuiMirithoHph/ile-virmHMe ah a —- . Htoltzi-nbera. im 

from tanned leather nhavingH or cuttings; Manufacture 

of —- (l*> Moisc . 4(u 

Treatment of peat for line ns a — < |*> Bottomjey' ‘ifo 

dSn oU -- 0,l, <n“K| , rk 1 ^ ^ , r 

Fertilisers: S01 

(p!w!llr.‘" d . oU, ' re ::.»«* 

A ° U< Liim !» , " ll " r * 1 -“ li * mU:ro-organlsms. "‘ i3 

iP ^rt'lii“ut , -- dl " l "('v* ra Ti"?; " p P« r '*ilnK and 'mixing J 5# ' 

.pp.mto. fer making-f ’'(D HrrfuUnn, and Frkair 

•MteMatrtwitetnVomisiunds; ’Manufacture ol 933 

SK l0 ?^“ tlun ' ,i '—. '759 

w “Sr*' ’ °" tho t,m, ' ut rj IH‘nln« (d sugar 

SS 2 S 2 * jh^'and Mohn”::::::." *i* 

Expirlnunt* with new nitrogenous -—~ Hancihoff low 

p 7^r 1 ; 1 ,'r i ',\ v “ rl ' , r —»< ««■ stod^KsL 1032 

fInra A fdi ‘ U bs[M ' rlmw,t Mtatl.m. Hiklcrbaum .. 34 

ta ,JSrj ; it Vmmry'of by-nrojiu'ts i ii' th. JZ2& 12,8 
for J™, U 1 i",' II > MiHratl; and Mcflnth .... 360 
'•“Sin * 1 ' ™ rami ' rcW — Hedrick and 

6 ?" *»"•<;: Manufacture uf a ’ ’ (p) jg* 

rtSwtoUc"-' "! nlt ' r, ntcnoua aud 

Manufacture*id —': '* > «-<H,| a no, Vdoycn ct Clc... 4 94 

(I*) Benjamin . . 

(SISK SnU ' mnS Aluminfum C„. ‘! i ! i 2 70r 

(f) Kndaci «*• 

(P) Mcaacnrhndtt. "l“ r 

(P) Waidiln.ri, 1M» 


MhW; Affinityof n-dtaminss far—,, s 

Apparatus for dyttog awl drying <—Tm CWwikir , 
AppMotus lor separating -— from bnuSe ffj '. 
Chambers and Hammond 4 ? 

Apparatus tor treating textile-with" Moulds' 'ani 

gasH. <F) Bmodwood and Brandwood ISA, 1 X 8 , 1 

Cansos of discoloration of organic-or artlcfe* rands * 

t herefrom. Haas. i 

Conditioning of textile-. (p) Joseph' ...i.iiii,' l; 

Determination of Prussian blue in textile-. Williams 

and Brenner .."7T777T I 

from fibrous plants; Apparatus for obtaining- '' (P> 

Itnymond and others .".. « 

Fixation of dyestuffs, pigments, or metallic powders on 

v X, J lc TT- <l) Soc - de 1“ Manuf. dPtndiennm 
J£. Zunaci. » 

01)«ervation» on bleaching soda and sulphite pulp 

Sutermeister. ¥ c 


(P) Hmlaon . . " . vo .«0r 

(P) KnikM'l .;. «** 

(P) Mctncrschniitt. . 

(P) WuHlibum . . w.-f. 

nS r<> nnT» r T * nli -rtiriol^l ph™-' 8 

IfannfaroiM-A > botliringer Portlandsementwerke as 

Manufacture uf non-hygroscopic-(Pi Htoltxmi 

* n<1 Molassc*Sehlempo Acs. „ 

ol-from rock minerals. (P) i*'crino'' sjn7 

Mnnuhrture of — from silicate rocks. (P) Cli™ 

_ Psbr. Rhenania, and Mcssersehmllt ..../ , 5S 

Movements of— r In tho so I. befivre . 

g lttogen on,-. \v,g„rr . . 

phSTir 7 p 7 SUlU ‘- 12 ,m 

M " ut.Si? an ‘ lu ,hc maimiaetura slid'ui;of —. 1,02 

jUsWUof driiling ~ in Hungary.'' ke'rimii.V *5 

***<£?£% minerals; Production of-. (P) 

j Rl'cnonls and Messorsehmltt .. 337 sen 

o, ~- <p) ^ 2 

ynUMgag, enmis wnd. (P) Wl|l*n ,„ d nUmrs !!! . 8 ?a 

J?®®™!? Hntehlnson and Milligan . S 

“Si 1YoMl |wrtt( ™ 01 “* * <Jl ™ oe ol —. “ 

Wlth r^fl'.!"„ n " i, J»j»lW;’ ’ Effect of —on rom- l0M 
• C *8tiegier' >etermlnatinn •» — 

1 “ 

**** JSrrfiyJ • . L * bllf corapounid* of utd 
s « 


tor paper lnnnnfacture; Compression and donsity of 

. “—■ Beadle and StcvenB . 7 

for paper manufacture; Process of blenching-. 

(P) Lannoye . jj 

Production of brown Bhailes on -—. ’ (i*V Badische 
Anilin und Soda Pabrlk .. 4 f 

Productionof dyestuffs on-by the one-tatiimethod. 

n. Fahr - Orieshclin-Elcktron . « 

Production of reserve effects on textile-. (P) 

‘mma. and Badische Anilin und Soda Pabrlk.... !i 

.Treatment of-to Increase their coefficient of trictlon 

on each other, (P) Munts . s 

Treatment of textile-with soap baths in the'form 

of froth. (P) Bis . 4 

lito ™ 1 TI '“ <ltAb1 ''-• < p > Hirschber’ger snd 

used for rope's arid twin'es V ciiarai-'teriiiUcs'nn'd properties “ 

of some-. Kffirner .g 

sweJUng of textile —-— on immentfon in wator. Justin- 

Mueller . 12 

lest* of thc relative strength of-^-V ’ Bejuile and 

hteveiiH. ^ 

from various sources ’ | ‘ t ' * ])'' [ [ [ “ “ ^ 

vegetable; Process for preparing‘ (P) Btirton, 


» aToophs for preparing-. (P) Burton, 

vegetable; Production of fast brown or grey prints on 

„ . ., • V*) Mclster, I.ueius, und Brtlulng . 41 

vegetahh*; Production of fast shades on-and dye¬ 

stuffs therefor. (P) Levinstein. Ltd., and others 7 

The waxes of textile-und JJhclr behaviour in the* 

bleaching process. Higgins . j> 

Fibrin ; Influence of certain non-electrolytes on tho swelling 

of-. y meher and Sykes . 0 < 

Fibrous by-prcHlucts of the animal kingdom ; Treatment of 
Mild-. (P) Henderson, and Henderson Rubber 

: ? lpa(, hing'~V ‘ (P)'Luftbleiehe' Gea.*'!.* .* 3 * 

material, Impregnation and coloration of-. (P) 

Hache ..... g« 

materials; Apparatus for bleaching and scouring^-’ 

tnaJplii-. C ? darn ' 4 aIMl . Ed( |y*t«ne Manufaeturlug Co. 91 
materials , Apparatus for drying ——(P) Stone 91 

materials; Bleaching-by means of osone. (p) 

ummder. 2 ( 

ma terials ; Prowss for deceasing raw or manufiwtored 

--• (") Ncta und Co. 7 

matt fL : for separating-from admixture. 

(P) Werst and others . im 

plants ; Apj^ratuB for obtaining fibres, gums', and 

—w (P) g »nd others .... 1 Q 0 

refractory materlaJ; Manufacture of-. (P) General 

Electric Co., and others . rqa au 

substances; Medicated-. (P) Head « 

substances; Process for impregnating —— ’(PY 

Anhydat Uder-Werke A.-0. P . f .iqo 

substances ; Treatment of-to destroy anthrax or 

other disease germs. (P) Bhys-Davle# ... it 

l I S tlTlent °f &n 'mal —~ for use as a fertiliser. 

(P) Kirk. 

Fields; Chemical, eteegochemlcal, and electrical treatment 
ox-. (P) Mies .. 

1111 ’ vZ 2 $ n ! 3 & M ??.8 

Filament* from ocBulooe acetate; Preparation of-. fp) 

^ 011081 Products Co. ..... 

M“o*»cture of artificial- 

of cobalt for electric lamps; Manufacture’ of — I” 

(P) Tanlmura . 

from oopper-oelhiloee solution; Manufacture of actifteM 



























































































of—. CP) 

Manufacture oi—.* * <?)* flohhfl,’ 

^ .. __ _ J» Lamp Oo. 808 

frptt vfeooae; Manufacture of brilliant-. (P) 

Vqreis. Kungtscidcfabrlken A.-0. 182 

from vinoou ; Production of-. (P) Steimmig .... 132r 

PHWng material for absorption, reaction, mixing, and cooling 
towers. <P) Nitrogen Products and Carbide Co., 

and Nielsen . 241, 584r 

material for reaction or absorption towers. (?) Raachig 907 
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FungUH and its use In saccharifying starch and producing 

alcohol. (P) Poulard . 497, 659 r 

Fur or fur goods ; Process for dry-dyolng-. (P) Lange MST 

Preparation of-for felting. (P) Tweedy, and 

Mattoawan Manufacturing Co. 546 

Process of carotting-: 

(P) Donricr . 967 

(P) Paris . 649 

Process for destroying insects in —- - <P) Act.-Ge*. t. 

Aniiinfabr.. 640r 

Process for dyeing-: 

(P) Act.-Ues. f. Aniiinfabr. 73. 809, 348*, 866f, 860JV 

(P) Cassella und Co.4.. 641 

(P) Goldstein. 186 

Protection of—-against attacks of moth* or other 

Insects. (P) Aet.-t.es. f. Aniiinfabr_ 808r, 989, 080r 

Furfural; Process for dyeing wool by meuns of-. <P) 

Ledcrer ami Ledorer. *... 641 

Kurfuran comisiumls from hydrolysed lignocelluloM*; 

Recovery of-. (P) I.edercr and Lederer .... 476- 

derivatives, especially furfural; Production of black 

colouring matters from-. (P) Lederer and 

Lcdercr . 476' 

Furnace gases ; Apparatus for purifying-. (P) Kckhlidt 18 

gases; Cooling-before filtration. Anderson .... 618 

process ; Electric metallurgical-. (P) Bering,. 020 

roofs ami walls ; Const rue! ion ami treatment of brick¬ 
work-. (P) Veltschcr Magnesitwerkn A.-G. .. 641 

tubes or chambers for gaseous reactions at higii tern* 
l> peratures; Manufacture of— . (P) Pictet..., 840 

working openings through which hot gases are dlschacgnd, 

(p) Rockwell . r tM8 


Furnaces 


(P) Atterbury and Matthews ... 764 

(P) Greenutrcet ... 685, lOflfir 

<P) McGourt ... 98$ » . 

(P) McCourt, and Boneoourt Surface Com- 

bustIon, Ltd..... 898. ,' • 

(P) Soc. des Perfcotionnernenta A la Vaportaatto* 881 • 

(P) 8wan and Parker .. .tmK' 1 

(P) Wilton.... |4<* ^ 

Annealing-: ' ,.' ^ 

<P> awtedrifaci d tsd nAetiI*■•«*. wmHx 
Apwatwloe d un k* n4w*<u*tnctor tarn ww v -rX r 

-»!<$&***♦ j ?*,**)*.fPu£* 

■ i! ; . - ■&. ‘'Sty’,V-J/jtttC#'' 
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ioojuml or tb* want ot taaancAL ramisT^, 


Apparatus to i»cre**intthe temperature of oomboatloo 

Hn |pii4ml-. CP) Doherty .. H93 

ApfHtfMMt lor making receiver# tor Hue—(P) 

ApparuuSwr treating #moke from-. (P) Thomo, 

god Smoke Eliminator 8ynd„ Ltd. Mf 

(or assaying; Crude oil for-. Haldane . 1» 

lor baking refractory earths (P) Valuy . 408 

BU*t-: 

(P) Janlet . 6W 

<P) Reis . Mt 

bloat; Eccouomy in the use of the dry blast for --. 

Von Rhreiiwerth. »2 

blast; Hoppeisfur — . (P) Babcock and Wilcox Co. 1148 

bloat; Method of drying air for-*. (P) Johnson.. 598 

blast; Relations between the composition of the throat - 

giu and the working conditions of-. Levin 

and Wftwdmano. 6M 

Blast —- for smelting coppcr-liearmg concentrates. 

Honey man. W67 

Blast-fur smelting iron and other ores 

<|*) Rogcrson, and Clyde Furnace Co. 7f»5r 

(P) llogiTHon . *35r 

blast; Fre of dry air in -- Girvin. 2*3 

blast; Vre of explosives for removing otmtruellons m 

-. Kehdnweg . 27 

blast; Working of—-. (P) rtemmler ..4;24, 490r 

blast: Working eoke ovens in eonjunetiun with——. 

Freyn. 5*4 

for boiling or melting (PI Tooth . Mo 

for brlrk dryers; tiux - (P) Itaymoud, Momma, 

aud Uaymond Co .1207 

for burning ore brick*, Channel — (P) Itmulu 3rtlr 

Calcining— <P) Cornet . 5 to, H35 

Casting — (Pi Hall 320 

Coabdust firing for reverlsT.itory — Mathowuon.. 1093 

Cuiwtrm turn of walls of o|H'U-he»rth steel.. (P) 

Mamdlum . 96* 

for continuous concentration, ev:t|*on»tnm, end Incinera¬ 
tion of liquids. 0‘) Woleikv mul Volesky .... 03 

Cupola --- -i. (P) Sehnrmann .lof>or 

cupola; Explosions in - and n safety device for 

avoiding them, Osswald . 10.54 

cupola, Preventing formation of carbon monoxide in 

-. (P) rtehilrmunn . 3fllr 

Destructor-. (P) Thotnns. *42 

Elwtric-: 

(P) Hiokndl.-*5.» 

(P) Brown, and National ('arhou Co. 5«»3. 7»<i 

(P) Burke . ll'» 

(P) Chaplet, and La Nco-Mctalhirgte . 80 

(P) Comp. Front’. pour ! Exploit, dei Procthl^s 

Thomson* Houston . 02Mr 

(P) Crafts . 2 IHV, 87tr, 1102 

(P) Eyormann. 145 

(P) Cray.1095 

(P) Guthrie and others . 205 

(P) Helfenstcln . VK)r, OOr 

(P) florins. 926 

(P) Martialske .. llfllr 

(P) Maehalske, and American Fe.rroloctrlde Cor¬ 
poration . 

(P.l McNabb. 

tP) Massip. 

fP) MCttler. 

(P) Mlnet aud Lucas. 

<P) Motlat 7. 

<P) Peacock. 427 

(P) Uuonwm . 1014 

(P) RtmnerfeU . 8H7, 796r 

(P) Hclvwatin .. • 02ft 

. (P) Snyder. 401. 7Oft 

(P) Hoe, KIctctro-MHallurgique do St. Bfam 599, 7Mr 

(P) HUsaano . Si). 871r 

(P) Von Wilmowsky and Pieper . 555 

(P) Teatrup and others. . . H71r 

(P) Wardall and Marchant . 145 

(P) Whitmore and Carroll . SOI 

okwtrio are ; Admission of gas into-. (P) Norsk 

Hydro-Elektrisk Kvaelstotaktieselskab -872. 8<2r 

electric an*; Apparatus for cloaiug —(P) Hole 

and Olsen.. • • • • S{) 

•iMrtflc arc: Electrodes for-, (P> Norsk Hydro* 

Klektrlilt Kvaelstofaktieaelslcab . 8(2 

tlectxlc arc-for melting or extracting metal from 

S I ore. <P) Kreftlng . M 

lectric are-for metallurey. (P) Renucrfott — Mi) 

electric arc; Protecting the electrode* In-: 

CP) Bronn ami Hchemmann . •».*» 

(P) Bronn and other*.. •.. *- <W 2 r 

dertrie are ; Htabillslng means for-. (P) Goye, 

* and Southern Power Co.... 9<lr 

alectrtc brass; Melting hwea in —*•*. Glllett and 

bahr . 067 

eieetrtc; Oathoitea for-. (P) Sodium Prwxre Co. 602r 

fleetrte; Contact for-. (P) Snyder . 7»« 

g&tattto eracible —(P) CtUume .v • * * * 

“ Dwr 


790 

790 
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Htir 

8H7r 
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-• , ' HOI 

TvJWH*—*”*.' v ■* 

electric; Electrode holder for •—: 

(P) (k«. i. Eioktroatahlanlagen .. 

(P) Krupp A.*G. 42 t 

electric: Electrodes for-: 

(P) .. 

<P) Hinckley, and National Carbon Co. WO 

(P) Krupp A.-O...• • .• *. 8l 

Ehictric-for fixing nitrogen from the air. (r; 

Swtt...•,;» 1090f 

dcctnr, for hxing nitrogen ; Electrodes for-. U) 

Scott.. 

electric ; Incandescence bodies of borou for-. (P) 

Podsaus. *74 

Electric induction-: 

(P) Benjamin . 971 

(P) Helfenstcin. 55flr 

(P) Hiorth. 796 

(P) Mooily, aud General Electric Go.1059K 

Electric induction- for reflmug steel. Frick — 27 

Electric— for making ferro-alloys. (P) Hoc. Electro* 

Metnilurgique dc St.-Berou . B90 

Electric — for making stable boron nitride : 

(P) Comp. Franc- pour PEx’’ «t. des Proc6d6s 

'i'liouiHon-ilouHton . 928r 

(P) Genera] Electric Co. 255 

Electric-for making steel. (P) Levoz . 600r 

Electric. - for the manufacture of aluminium nitride. 

(P> C'outagnc*. 312 

Electric—— for medium temperatures. Schmelz_ 1055 

Electric-lor melting copper anil Us alloys. (P) 

Htiihsuno and Petmot . 654 

electric; Metluxl of heating - —especially for making 
alnumiium nitride. (P) Sw:. Generalo des Nitrures 

427, 555f 

Electin — for metallurgical purposis: 

(P) Buckman. 489 

tP) Stasia no.4tK)r 

Kleotne - —and method of working them. (P) 

Bayard.1017 

Electric micro- - - ior fractionating iipikthIs and alloys. 

Fletcher ... 104 

electric, for producing ferromanganese, ferrosilicun, and 

other alloys, Lining for-. (P) Ges. f. fciek- 

trostahlanlagen, and Uodcnhauser .319, 3(11 r 

Electric —for producing high temperatures. Tlcde 

and Birultraiier... 753 

Electm-lor reducing cooper and other ores. (P) 

Hampton, and t’onley Electric Furnace (’«►. 794 

Electric reduction — — (P) Eric key, and Noble Elec¬ 
tric .Steel Co. 87 

dearie; Reheating of—. (P) Fischer . 90, 427r 

electric, Hennerfelt.. 1210 

Electric resistance-. (p) Davies, and Gullenkamp 

and Co., Ltd. 1059 

Electric resistance-and its use for treating unc ores. 

(P) Comp, pour le Traitement des Mf'taux et 

Minerals |mr PEIectrlcili 4 . 490r 

electric. Rotary-. <P) Betnis, and National 

Carbon Co . 92fi. 

Electric— with rotary flame for treatiug gases and 

va|x>urs. (P> Moseieki. 755r 

Electric simft- (P) Crafts . 756r 

Electric, single- or multi phase-for treating molten 

metals (P) Lcacure . 794, 970r 

electric smelting ; Cooling the lower electrodes of-. 

(P) Krupp A.-G. 869 

electric; Starting the arcs of-. (P) Scott. 427 

Kloctri<-- for treating lamp filaments. (P) Cooliilge, 

aud General Electric Co. 65If 

Klectrie vacuum-for high temperatures : 

Rut!. 1016 

Wolf and MUller. 145 

Electric zinc ——Peterson . 857 

Electric zinc-with integral condensers. (i») 

Thomson . 86, 810, 425, 426 

electrolytic; Cathode for-: 

(Pj Seward and others. 555 

<P) Sodium Process Co . 7 (M)r 

for extracting zinc from its ores in a vacuum. (P) 

Herter. 85 

Feeding devices for roasting-. (P) Stout . 928 

Fire-grate* for gas-producer-. (P) Gibbons and 

McEwon .1148 

Firing-with pulverised fuel. (P) Brunner. 841 

Fuel feeding devices for-. (P) Greenstreet.. 685, IQOOr 

Gas—. (P) frick*. 782 

Gas-llred--: 

(P) Priest. 999 

! (P) Tooth. 240 

I Gas-flred cupola-. (P) Gautier and Ksftolin 

i Gas-heated-(P) King and others . 926 

gas-; Mixing gas and air for-. (P) Hoeller . 12T 

, Glass-. <P) Bourdu.. 

t for heating gaae*. (P) Olaoon . 

i for heating ingots ; Continuous-. (P) Storntt* 

j Heating of retort-for making coal gas, etc. 

Deveauer Vertiltal-oieu G«. .. 28t 

for the of ‘^ ->.7^ 










































































































WfrmKn—tox fee direct production of tree aad _ 

•too, (?) Otto . .. *0f 

ftatsoartal mechanical roasting-. (F> Barmin .. 1114 

Lfottto-fwl heated Upping-tor melting, smelting, 

refining, etc. <F) Pnoe . 5M 

Mechanical roasting-. (P) Claude . 070 

Mechanical roasting-with helical hearth. (P) 

Banette .. 83 

Mechanical-tor roasting sine blende and other 

sulphide ores. (P) Kessler . 360 

Megan-. (P) Knight . 706 

Melting-: 

<P) Churchward . 830r 

(P) Hall . 800 

(P) Mellen, and United Aluminium Ingot Co... 654 

Melting-and apparatus tor stirring or agitating 

molten material therein. (P) HaU . 1005 

lor melting brass; Teats of natural-gas fired-, 

Wolf and Burr. 006 

tor melting glass. (P) nolle . 1207 

for melting glasB or metals; Tilting-. (P) Lambot 

832, 882r 

for melting glass and other fusible substances, Oil- 
fired -: 

(P) Highuro Manufacturing Co. 486r 

(P) Itothkopf. 354 

lor melting glass, smelting metals, etc.; Liquid-fuel 

fired-. (P) Siegwart and Siegwart _ 342, 9fl3r 

for melting metals. (P) Ratcliff anil Ratcliff. 026 

Melting-pot-. (P) 0opp£*c . 36 lr 

Motal-. (P) Hall . 320, 3«lr, 425, «50r 

Metallising — . (P) Mathuwson and Laist . 598 

Metallurlgical-: ! 

(P) Addicks and Brower. 144, 836 i 

(P) Case. 204 ; 

(P) Groenawult. 026 , 

(P) Hibbard. 425 ; 

CP) McCabe .1016 

(P) Smallwood . I44r 

(P) Wedge . 320, 598, 1 101 

TOctnllurgicnl; Electrical heating device for-. (P) 

Wedge. 800 

Metallurgical Hiid other——. (P) Williams . 350 

metallurgical , Recent progress in the abatement of 

smoke from — . Sehiffner . 1100 

metallurgical; Use of pulverised coal in-. Lord.. 83 

Mufilr-. (P) Curran . 320 1095r 

Mu file-for producing zinc. (P) Koppors and 

Lengnrsdorf . 870 

Muffle for reduction-. (P) Roitrhelui . 321r 

Muffle and similar-. (P) August’s Muffle Furnaces, 

Ltd., and August. 608 

for obtaining easily oxidisable metals. (P) Zavelborg.. 700 

Oil-fired-. (P) Jhirdon and Burdon . 68 

Open-hearth- : 

(P) Albert . 836r 

(P) Hieinens . 755r 

■Ore-roasting-. (P) Bracq . 369 

Preventing deposition of carliou in reversing-. (P) 

Tschudy . 583 

Process for lining- (P) Kldrcd . 469 

Producer and regenerator-. (P) Stewart and 

Bethel! .. 74lr 

for producing gas and coke ; Vertical retort-. (P) 

Koppers . '68 

for producing metallic powders or coatinp. (?) Sehoop 821 r 

Rabble arms for roasting-. (P) Stout . 1058 

Rabble shafts for roasting-. (P) Fowler . 926 

for refining metals. (P) Will* . 205 

Refractory lining for-. tP) Serpek, and Hoc. 

G4nerale des flitrures . 73 tr 

Refuse destructor and like-. (P) Scorer, and Mel- 

drums, Ltd. 1170 

Regenerative-: 

(P) Kglcr and Blair. 14 

O') Rouleaux and Lauglilin. 780 

(P) Walsh and Priostley. 632 

, -provided with regenerative chambers. (P) Poetter, and 

Poettar Om . 408. 583r, 737r 

with regenerative firing. (P) Wendt, and Georgs- 

Marien-Bergwerlw- u. Hhttcn-Vereln . 737r 

Regenerative gas-. (P) Siemens .. 342, 470r, 850, 951r 

■Regenerative open-hearth-. (P) Rogerson .. 871r, 927r 

Regenerative, reversible-. (P) Knox Pressed and 

Welded Steel Co. 654 

Recuperator-. (P) Stubblebine. 1041 

RsguUttng arc-. (P) Scott . 361 

Seating-. (P) Siemens . 144, 821r, 836r 

for reheating, annealing, cementation, or tempering; 

Semi-continuous-fired with coal or coke. (P) 

Conor . 970 

Removal of sediments or crusts Rom rotary and like 

-- (P) Ahlmann . 908 

Jfctooct—■—■. (P) Londrets and Worley . 321r 

Reverberatory-. <p) Hoc. Franc. d*Bxplolt. do 

!*/ Foma SpAdaux A Haute Temperature .. 320 

regsareativs gM- at the Siemens type, 

^ <QipfaoM > ...... v .%. A 


(P> Cornet . 
(P) Fowler, a 


(P) Fowler, and Pacific Foundry 0o...... 

(P) Laist ... 

for roasting or drying ores. (P) Ridge IK! 

for roasting or drying ores, etc.; Stirmn few mechanical f * ’ 

-. (P) Splnaig and Houtuel .. . W 

for roasting ores ; ../l 

(P)l)« Splrlet. Aft) 

(P) Horxig .* 1M» 

(P) Murphy. T9J, 

(P) Zavelborg .’ 970, JTOT- 

Koasting -—-for ores and the like. (P) Gabirielli.,.. 
for roasting ores ; Rabbling appliances for mechanical 

-. (P) Harris. W» 

for roosting, reducing, or volatilising metals from ore*, 

etc. (P) Timm. Ml 

for roasting or smelting ores. (P) Buchholti, and Oue ^ 

Flame Furnace Co., Ltd. Tttf 

Rotary-• (P) Churchward. gif 

with rotating hearths. (P) Beoesinl Cementgyiri Unto ■ /' 

R(*sxv6uyt4raasdg . tff 

.Salt-bath-. (P) Brayshaw and Braysliaw ...... llfil 

Screw or worm conveyors for charging rotary redttetion 

-. (P) Boummd . 4W 

Smelting -: 

(P) Rivcroll. iOU 

(P) Williams and Holdsworth . 1014 

fur steql making ; Crueiblc rrnrui electric-Nesbitt Me 

Stirring device for mechanical roasting-. (P) * 

MeUllhank und MetuIJiirgisehe Ges. 794 

sulphate ; Scrapers for agitators in-. (P) Mefster, 

Lucius, und Brllning . S3, 488f 

for treating ores, etc.: 

(P) Beskow and lUmtfn. 414* 

(P) Frey. M 

Tunnel — for tempering, cementation, ptc. (P) 

Richter. SO* 

J VuHarium ; Tho colouring matters of-. Beusonofl .. >911 

Fuse eomjHWitions eouUinlng phosphorus ; Manufacture Of 

-. (P) Deutsche Watfen- u. Munltionsfahfflwn 7M 

Fusco ; Time-burning railway signal —(P) Rowland 

Central Railway Signal Vo .7..,. fill 

Fusel oil; Production of-. (P) Srhockonbaoh... .929, i«7r 

Fushun, China ; Ammonium sulplmto plant at.. 741 

Fusible substune^H^ ^Vpjmratus for molting and' projecting ^ 

Fusion of highly refractory materials. (P) Podixus .. 700, 88Tr 
Process and apparatus fur electric-. (P) Grabowtky 869 


Galactite and a-ethylgalactoside; Identity of-. Fiaohar Ilf ' , 

Galalith ; Manufacture of-. Bonwifct.. ’§7# , 

Golangal oil; Constituents of-, Froinm and Fluok 711 . 

Galbanum oil. Scrnuilor and Jonos. . 7t»v 

(/alega officinalit ; An alkaloid from-. TanTet ...... 

Gulegino; Constitution of-. Tanret. A... 

Galicia; Production of petroleum spirit from natural flM , / 

in-. Koxanaki.. lf;'V, 

Gallic acid ; Derivatives of-. Hchwcnk. 790 V 

Preparation of-. (P) NitritfabrJk, and Haros!.. 844 

Galloearboxyllc acid ; Manufacture of tho bismuth salt of 

-. (P) Bayer und Co. 277, «Ur, 7«7f, m \;, 

Gallocyaninea. See under Oxazlne dyestuffs. 

Galloflavin : ■ ' 

Hcrzlg and Wachxler.... ill' J 

Galls; Constitution of tannin from Turkish and Chlmsa fjf 

-. Feist and Haun.94, 

Galvanising metal sheets; Process ami means for ——. ^ 

(P) Folland, Morris, and Griffiths.SfiS 

wire, lioops, shcids, etc. (P) Field and others MS,'' / 

wire, sheets, etc.; Bath for-. (P) Turnbull .... 4W< $ 

Gambler; Chinese block-. ftommlrhoff and AjMStofo 999;x(^ 

Garbage; Manufacture of alcohol from-. (P) Morgan iXTg ) 

Metliod for disposing of-. (P) WooHacott l 


Saxton . 

Prooesa for utilising-. (P) Kltohen... . 

Treatment of-. (P) Mattoek. and Iswafs 

Garbage Power Go..... ,>■«■ 


-."m'iiutm'. 
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Uttie . «» 

(P) Taplay and Abady . ,J4 

analysis apparatus for treating gases with meaaurcd 
quantities of a liquid reagent. <1) Itelnemann .. 

Analysis of coal-with the Jtuntc burette. Lgako 24. 

Mm lynoa by fractional distillation at low temperature*. 

burr oil and Halbert ... •• wm 

Apparatus for the catalytic combustion of-- . (1) 

Schmidt and Kriiger . ..-• - • • • w -' 

Apparatus for deteriiimation of benzene in illuminating 

.-, <|*; mm-. Koubaihlemie d’Kilalragc pur In 

Gar. et I’Kb-ctrlriii ... . *“ J 

Apparatus lor g< m-rating - ... 

(I*) llariuiin Jind otlnTH . .... .... 

O’) Dcgcnhardt. 4 '3, 

(I’J Shaw, and hhuw Kiln Co . 

Apparatus for manufacturing ~ • 

(P) Coi bran, and National Gas Process to. 

(P> Jones and Jones. 

(P) N» lm-n . . .. 

Apparatus foi manufacturing foal- —: 

(P) Cohgdon. .. 4.J, 7H-, t'.i4r 

(P> Ritter t'onhy Mamifai luring Co.9llr 

Apparatus for producing combustible —- . O’) Hlraehc 010 

Apparatus for purifying- (P) Smith- •••••• 824 

Apparatus for subjeiting- - to the Action of tluids 

(P) Wagner, and Hurt Ml llaywanl to .......... 408 

Apparatus for washing and rooting-. (1) Lloyd 08 

Apparatus for washing and reiovering umnmiua from 

--• (P) hymn . . ...24.>r 

. Apparatus for washing or scrubbing - (b) Williams 411 

from bituminous fuel, Process for producing . 

(P) Berry . -.1*97 

blast-furnace • Cleaning and utilisation of-. Johnson 1144 

blast-furnace-; Dexelopment «f dry-eieanlng in the 

purification of - Mtlllcr .. •• 553 

Blast-furnace - — enriched with coke-oven gas. bone 634 
blast-furnace-; Purification of - (P) Schwarz ... 411 

blast furnace-: Purifying-by water spraying and 

cooling, buyer. 1W4 

blaat*furnace , I se of dust recovered iu purifying —• 
ns binding agent in briquetting ores and Hue dust. 

Kippc . 1094 

cakglmetors. (P) HUnmance and Abady. 45 

Holeanlng meclumism. (P) Jigler, and Blair Engineering ^ 

front coal by distillation in mrtio ; Composition of the 

-. burgess ami Wheeler . .... 

Coal- and petiol- - • for lighting. A comparisons 

Scott-Hnell.• . .. . 

coke-oven-; Long-distance transmission of 

WltJieok.• 

Device for indicating naphthalene in Illuminating 

(1») Dcvillc, and Sop. du Go* dc Paris .. &24 

The difference between the calculated and determined 

calorific values of coal —Woman . 11 

•• Double *’-lor small works. Fully . 909 

Electrical removal of tar from-: 

Btecre .... ,. f ,4 ? ( 

White and others. 1(K) ‘ 

engine*; Power production from-. Poster ...... 1193 

Extraction of ammonia and sulphur compound* from 

—. <r> Cotfb.. ..•.•. 064f 

Extraction and recovery of certain substance* from cool 

-. (P) Hultman .•• .-■■ .. 191 f 

Hiring of-by adiabatic compression. Dixon and 

free fron™carbon monoxide; iVodurtion of coal-- . 

$ "Joehum. 24 ~ 

* e0Cnit (p r ) Akerlund, and Standard Ga* Power Co. 1148 

(P) baroum . 

(P) Ensign . 

Boating of retort furnaces for manufacturing - . 

(P) Deoaaucr Vertlkal-Ofen lie*... • • • ■•••■’; • • ■ ■ - 782 

Immediate fmetional recovery- of by-product* In the 

production of illuminating town - - -• <1) liocner 684 

Mlfeias rp ‘rn 

for lighting »ml hfjting; IVodurtion of-fn>m 

furl and lime. (P)\ lgnon ..Mir 

lighting .nil hygirnr. Vim Ortbnr. JJJ” 

S!S^dT.T;tSkii — m 

>nd othw... ■ • ■ ■:■ • ■ y. . "ip. 

from liquid hydr.«»rtwn*; Production of-■ 

C»m«o« Md Bnrford. .-j.-w ■i; ; i .iar. 

Hno ^^‘Su°V.o. > ' MV 

malwij^Comoloa U U » r 
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Aucoit wax* 

hr dooWs mmt» m 


visa 

GM—c«tt _ 

"iSj ir, Slid lntonaUoTOtOMDovnlopmmt 

to. .. 

(P) Burgl . ."S 

(P) tarrey . 

(P) Maelaurui . .......... nao 

(l*) Smlliog, omi tonmlidaUd UQidd On"; Co. 638 

Manufacture of-from bituminous fuel. (P) Dellwik- 

Fleischer Washer gas-Gcs. .. 

Manufacture of coal-• (P) 1 arsons ............ 

Mauutaeture of eombURtiblc-from animal oub- 

htaneeH. (P) Smith -• • ■ ;. : • • •: •;; * * 

Miiniifru.Uin- of licnting or lightingby dreom- 
inking vapours ot oil, tar, or liquid hydrocarbons. 

(1*) Berlin-Anhalt. MunchlMiihuu-A.-U. 190, S88r, 783r 

Manufacture of lighting-• (P) Wmip. Prang, du 

Centre et du Midi i»ur 1 ’Kelairagc uu Oai..-- 

Manufacture of liquefied light tug-and plant there¬ 
for. (P) Lipmski ... 

manulaeture; llccint improvement* in-. J'orstaii 

iiwmifueture; Recovery of ammonia as nitrate or 

nitrite from — . (P) Eynjn •••••■•■ • • --- • 

Manufacture of sulphuric acid from the sulphur com¬ 
pounds of coal -- - . (P) Mackenzie ... 

niuiiuiactiiie; Yirtical retorts for use In - . IP) 

Drakes, Ltd. and Dobson.... 

MatenaK for purifying prrxtuccr and like-. fP) 

Wullwui and Hiunatt.. 

M«-thod of Huperbmtiug-• <P) berglof .. 

mixtures , Apparatus for the analysis ot complex-. 

Taylor... 1076 

mixtures; Processes for liquefying - — and separating 

the constituents. (P) Mewcs. 

Naphthalene m coal-and its removal. Maclcod 

and Henderson.—v„v 1 ,Tgi- 

natural; benzuu from-• biluehowski and von Pilat 114i 

natural; Condensation product* of-. Singer .... 127 

natural; Explosion limits of mixtures ot-. Bilu- 

ehowskl and Lidioeinski. .-•••; ••••• • 

natural; Gasoline from-in the 1 nited states.. 411) 

natural; Process for separating the hydrocarbons in 

-. (P) Koppers, and Stoppers (Jo. 1002 

natural; Production of petroleum spirit trom-in 

Galicia. Rozanakl . 

natural; Suitability of-for making gasoline. " 

Burrell . 

natural; Treatment of-. (P) Peterson. jj™ 

•' New ”-for small works. Tully . 90U 

oil-; Apparatus ami method for generating-for 

internal-eomhustion engines.* (P) Bales. l<r 

oil- ; Manufacture of-: ,., 

Forstall. Ml 

(P) Hall .,.. 010 

oil-, Manufacture ot-of uniform quality. (P) 

Pmtaeh A.-G. 472 

oil-, produced In tlie Jones apjiaratus ; Analyses of-. 

Jones. Ml 

Oil- --producers : 

(P) bates . V19r 

(P) bunion and burdon. 68* 

oil-; Produrthm of-. alone or together with water- 

gas, in horizontal retorts. (P) Le Morvau. 585 

oil-; lToductlon i>f -- for heating or tiring purposes. 

(P) burdon and Burdon. 244 

Partial aud Intermittent oomhustion of-. Sornor- 

meler... 

from p<'at.; Composition of-. I'crkln. 397 

with preservative proin-rties ; Production of a-by 

means of the eh-ctric arc. <P> International 

Ionizing Prowas Go. ..... 427 

The problem of naphthalene m-in America .... 

Truces* and apparatui for determining by weight 

quantities of-. (P) Hartung ..... 539 

Process for producing-. (P) Hirt, and Allw* 

1’halmers Manufacturing Go... 129, 100- 

Process for washing and cooling-. (P) Lloyd .... 68 

producer-; Apparatus for almorblng ammonia from 

-. ( p) Mond. J5J 

producer nppurntus , Suction-. (P) Houston .... 54x 

producer-. Application of-to brass foundries 

butnmhn.... • • 

producer-: Chemical tiiangcs occurring during the 

passage of-through pipe*. Sehmatolla ..... 410 

producer-: Cmdmg-, and Blraultaneously making 

salt by evaporation of brine. (P) Burrowi and 

Charlton... • • ■ .. 

prmiuoer furnace. (1») Stewart and bethel! .......... <4*^ 

producer furnace*; Fire-grate* for-. (P) Gibbon* 

producer*; The Hilgcr rotating grate generator for- 

.... 1144 

Producer--from low-gnule fuela. Fernald. 908 

pnidueer-; Method and apparatui for generating-. 

(P) ... • • • 

producer-; Production of-- to rotary gene ratora. 

(P) Alpine Maachinentabrtk G. m. b. fl.. and Mw« 8M 
producer-; Purtflw for aoparatiy durt iMwlpte 
compound* from --— . x <P) ®«*to MamU g g* , 
MaschlMnbiu A.-Q. .*!./.••.*7T 
Utt J , produce lor i*w foda. ^ 
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4woa aad others . Ml 

gg» *»* aWfr-B—gtt Out Producer Co. 7M 

P) De Fontaine. 41 i 47 *, 

P) Degenhardt. 1 472 

... »n<l Blair Engineering Co..*!..!!.!!! 120 

B Pranks and Sander*. 88 , 586r 

Garland... U48 1197 

Garland, and Camden Iron WorkB ’.’.’.*.’ 16 

<«Ssrfr.:::::::::::;::;:::::::;:;::;:::: Z 

(P) Herrick .. 823 , 1048 

!E! S irt ' lIul AMi-Chalmer* Manufacturing Co'. S 8 S 

(r) Home... 88 

)B Jefferies, and Morgan Construction Co.!.’"!! 304 

(P) Jeffcrirs and others. 782 1043 

P) Jolly. ' jit 

P) Pocttor. 685 

B Bwjot and Pierre-Hervotto. I29r 

P) Schmidt. 1197 

P) Sahlin. A 8 r i 

(P) smith. 782 

!E> Vou Kerpely .t083r 

SpIwmm U. 686 , B63r 

(P) Whitfield . 190, fiafir, 8 * 6 r 

produce™; Appsntu* for regulating the air tupply to 

.-• (P) Doherty . 824 

producers ; Hoppers for-. <p) Babcock and Wilcox 

w)....«. 1148 

producers; Manufacture of ammonia anil othW pro- 
du 2* —• (P) “ Montania *’ Broun* to fiver- 

wertung Goa. 304, 

producers and method of working’ them.' ’ (?) * Stewart 862 

producors; Rotary grates lor-. (P) Roller .. 740, 825r 

producers ; steam generators for-. (P) Pierson, 

and Hoe. J. ct O. ( 1 . lierson. . 190 

producers ; Suction-: 

(P) Derrick. 954 , 

(P) Dormand . 828 

producers; Working of by-product recovery-. (P) 

Rigby and others. 862 

Produrtjon of combustible-. (P) Strache. 910 

Pr 0 d !l®. n of ® om ^H w tlble-from liquid fuel. (P) 

niddlccombe . 740 

Purification of-: 

(P) Bergfeld. 344 

_ (P) O'Donnell and others. 911 

Purification of coal-. (P) Fabry . 1148 

H° n of coal —- by heat. Carpenter_ 682, 737 

Purification of coal-or other gas and recovery of 

_ by-products. <P) Burkhoiser. 963 

Purification of coal-from hydrogen sulphide and 

cyanogen. (P) Bcrgh . 642 

purification experiments at Montreal. Mann. 1042 

Purification of-by means of electric currents. (?) 

Krause . 491, 491 

purification ; Recent improvements in -—. Foratat! 401 
purification residues; Manufacture of hydrocyanic acid 
• (P) Fabr. de Prod. Chira. de Thann et 

de Mulhouso, and other*. 256 

purification; Treatment of sulphurous residues from 

,“r~- Koppors . 643 

purify ng apparatus. (P) Heine. 863 

parifyiog material; Revivification of spent-. (P) 

Fr ank and Fallen bach . 304 

purifying material; Treatment of-for use as a 

ferahser. (P) Bodin and others. 35 

rsactlon* at high Measure*; Process for carrying out 

-. (P) Vaualat. 822 

Recovery of the nitrogen of the hydrocyanic add in 
crude coal -— as ammonium salt. (P) South 

Metropolitan Gas Co., and Rvana. 959 

Removal or recovery of certain substance* from coal 

-. (P) Hultman. 17r 

■•mowI of aulphur from lighting-. Aodenon 683 

raUu™; Co*l-. Wagner... 11*6 

••tort bench; Regenerative-. (P) Brown, end 

Rltter-Conley Manufacturing Co. 68 * 

Retort furnace (or the production of lighting- 

Cb*motte-F*brik A-G. vortn. Didler 30* 

it) Drake*, Ltd., and Drake. 9 ** 

. (I*) Koppetm. 88 , 686 r 

”*>**• I American vertical-. Tauaalg. 189 

*""F < ClundM. or dtahwgtng-, (P) Dnfcea, 

„ Md, and Dohaon. 68 * 

wtf rt;;Corttpo rfron at maim -with older type*. 

mi l ;11 S gy — *' • • ■' ■ • l 8 j{ 


Ifuniiotiro'oi'i&*v' —<¥>’i 

rrdoA^lbMhcto, od-^., 6.tau 

»*»™i7*En*2pr oMtroUlii'«»' 

retorts ; Refractory materials tor —. InktfttttM Jt 

Gas Engineers Committee Report. Rmtbr^V. 1 ' ISli 

Mtt ! 

• wil. - .. .. _L*,_A'* 1*. * . .VS W * 4r - ' 


Glover and West ....... 

retorts; Wilson’s "continuoua-interaattont•* ve 

-. Dickson .. 

scrubber* : 

(P) Heine .. 

(P) HoUIm .. . . 


8ep ^? l i , ? 1 n * n(1 of carbon dloxlda from '! «V< 

lightiug or huating-. (P) Athlon Gas. .. 144. Mfr 

from «>wago; Apjairatus for producing-. 7pT 

Birault . . 


from sewage sludge; ProoraH fiir olitalnini 
Berglurucr. , 


Hyntoetie preparation of coal ——. Vlgnon *'!!! *! 

*«tment of l«.t oo»l-, <p) Lwch .nd Bdwu* fig 

Uses of-. Bone ... . figi ' 

Vertical retort funmees for producing (P) 

Kopvm .~.77.J;. M 

washers : 

(P) Foster, and American Smoke Washing Go* 6H*“ 

<r) Lynin . ism, 

(P) Oabome, and Ritter-Conloy Hanutoetnitog 

Co. Kg* 

!S! *“'! Allta'Oh^iMra^iuii'nirtMta Oo. 10*3 

(P) Htone, .nd Western fl« OmutruoUn uo... TH 

washer or soruhbet. (P) Fldde*. Mfi, gSfl# ffie 

WMhen nr Ur Mtractori. (P) Whitfield 

wMhlng Mid cooling appentue. (P) Word. £g 

*“!>!“« of*' pm <»u far Kfwntlng light ou from , 

<P) Koppen. * 1 * 

water-; Appuatue for manufacturing —7. Ait siZ 
gow, and United (la* Improvement Oo. ........ tlllB 

water-; Apnaratua for producing-; " 

water-; Competition of the tar from-. Down* Md 

Dean ...;.fM 

Water-equilibrium In hydrocarbon flames. Andrew AM 

water-; Manufacture of—. (P) D^lBffir “ 

Wassergas G«».... *. wv.TTlE. fllttr 

of hydrogen from-—. (?) 

Badiache Anilln und Soda Fahrlk.. %L £4r 

water- ——- nroducer. (P) Bormann ..... AM ' 

water-; Production of-, alone or with oU-gsi, la 

horiiontol retorts. (P) Le Morvan ... ,7T7 .!t 58ft 
water-; Purifier for separating dust, suibhur oom* •< , 

ttentu ru‘^'. li ','. ,W,l8 T? S ‘, ,U % ^ 

water-; ^Separation of the constituents of —, {P\ 

8oc. I Aftr Liquide.;. 

water-; Thermal reaction* in carburetttaf ... , jai ’ 

Whitaker and Rlttman ....... .7!T^77T-77TT. MB' 

wells; The Hungarian natural... fit 

esas.’^z.vi a fe™ # 

worlu; Oondctuen urod In-' (P) BaudT iSSK'^V. 

and R. ami J. Dempater, Ltd...'.'.TT..,7777? itt 
worka; The Ko^pera combination carbotdting rhamhw ^ "■ 

0r ‘ . . 


Gaseous fuel; Production of-; 

(P) Southey .... ll jfrj j w r i 

mixture ; Method and means for mixing the coMtttMnfr 

of a combustible -. (p) ionSdea. . MM?’ 

mixtures: Apparatus for determining a definite omi* V ' 

% n*w by “ on :."’f ,, r m,! * gt*' 

mlfftoiM; Apparatus for m putting-. ffi'ftroginl **7 

et Ole. jma ' 

mixture* ; Combustion of -. (P) Booeconri Mart 

Oombnstion, Ltd.....7TTT77 .TzZ ,iW. 

mlxtorea; Determination of Infiammtble auhrtucSgin 

-, (P) Kyermann . . 

mixture*; Mutton-limit, of hdUmmnblittv af^~»7 

Coward and Brlmdey..777...;.,... .m 

mixture*: Klwtrloal Ignition of-. Tbbnimt,... M ;> 


Coward aad Brinsley. 

mixtures; Electrical ignition erf-. 

;Ignltton,°r— by the etateto < 
Coward and others . 
mixture* ; Preparation of liquefied c on st) 
by compression and oodhm. (?) ] 
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MM 

fixtures: Separation of — into their coB.Uto.ot.: 

(P) Cloud., »nd L Air Uqukle . l ?Zj 

(P) Mono. 

{pitofi’Air Liqvitd.'»» 

•*&£3S*Zf To? ■SSSM'fc nM 

Ephraim ................ 11M 

reactions at high Uim>craturre Manufacture o retort 

or hirnacf tube* or chambers for-. (r) ricwi otu 

fi —u . Absorber* and separators for (P) Hey .... 14f 

AlJnZn of-by charcoal at low temperaturea. ^ 

la air*; iXSlertinn and determination of lnflammaide — : 

(P) AkkumuUtorcnlabrlk. 190, 190, 244, 506r 

/i,\ KraualiaAr.-.* *vu 

and air: l/>wer limit.' of' combustible and .jplo.lv. 

mixture* of-• Homerincler .,.. • 8 ” 

Apparatus for the die in Ira l transformation of —- by 
multiple contact action. (V) Wolff, and General 

Apparatus f<»r cooling, cleansing, and drying-. ^ 

AppanUnTtor determining the spaed ol Ignition of ^ 

Apparatus for' drying -—. (FI beinert 588 

Apparatus lor effecting reactions In-by imam of 

catalysts. <!•> WtHtclml .. 842 

Apparatus lor extrartmf liquids and solids Irom —. 

P “l'i Wilkin, and ConnnrsvMc Blower (o. M 

Apparatu* for measuring —(?) * 4l ‘»e .. • ■ 8 

Apparatu* for mnwurlng the dennity of , 0• > 

Bombard and Kdn.g ,........... W46f 

Apparatu* for mrMiiriiiff the velocity of flow of 

(P> Morris.. .. 1 .;i,- v 

Appamtu* tor itMxumrinic Ionisation of . (I) 

Hlemcn* unit Halske A.-G .. t)r 

Apparatu* for mixing liquid* with-. (1) KaU- 

bergwerk Neii-Stawfurt. ... ..JP? 

Apparatu*for purifying-. (1) Jlomluird ..... ... 1044j 

Apparatu* for purifvlng furnace -. (1) hekhardt .. 18 

Apparatus for purifying waste . (1) Millie and 

Romhard . uoir 

Apparatu* for recovering by product from dl*tlUation 

11 |p| .. i» 

Apparatus for removing dust from exhaust . (?) ^ 

Apparatu* 1 " for removing i^‘ c, ;^."^ nd * dl ,n ‘ 8B0 

(P) Soc. de* t'arbure* Mdnllique*. H&d 

Apparatus for sampling —-• 0) Br own ... •••••••• 

Anmratu* for ■erubblng and cooling-for fumlgat- 

^Tg ftreVxUngi.iahlng, etc (P) Marker, and Barker 

Fire Extinguisher and Fumlgator to........ 908 

Apparatu* for scrubbing or similarly treating • 

^V1 Sewell .. wv 

Apparatu* for separating apoctflcally heavier admix- ^ 

Apparatus separating suspended impurities from 

ISSStS lor £2 — wltollmdi.'' (Pi Mo^irt 787? 
AppESfwiihlng — •• iFIMta .»d iog2 

01 •“ 

. si. so 

from chemical commands iProcraa "TH 

In electric Incandescence lamps. (P) Siemens uno ^ 

Oomwnfioo »l te >HPh.tlc. bydroyimn . "' ^ ! dls- 

*JtSS5T ffi SHttXK “ 

aJSSL :' <p)'p.wi;' »nd' • Aiiw^iiii imi 

IM«mi«Unn ol the deadly nf —. (P) Knmnw 
Device for detecting combustible or explosive . 

(P) Aocumulatorenfabrlk _ .. ■ —— v ■ ■ (p) M 
Discharging compressed-from storage vesmis. trj ^ 

Distotogrator-like device for purifying . (P) Hart- ^ 

mann.. • • • - • • •;• • Votin'.' 1111* 


0A **^d < ^uids ; Apparatus for effeettof taUraato oontwt 
Wa “ (fVKlrkha®. HuleU, and Chandler, Ltd., 
and others ... 'ill 'HIH * * (p) 


Ml 



443 


864 

127 


146r 


737 r 

953 

*23 

i7r 


412r 

246 


ill 


from liquids; Apparatus for removing-W ^ 

and ^quldsTAuton»*tic ^regulation of apparatus tor ^ 

Means*^ 8 detocUng P> lnflammabie —!*%***& i0T 0ia 
use In mines. (P) Manley and Sandy .... — • 

Means for removing moisture from-. (P)Schou 24ir 

from metallurgical furnaces; Cooling-before nltxa 

Method and furnace for securing product* of electric 

dlKhMBM In-. (P) Von Koch. soar 

Method of templing —<P> Brown 
In mines ; l^tccUon ol dangerous ——. (P) Sehanll VIV 
obtained by dry distillation o( coal, etc.; Recovery ol 

by-prtxlnct« bom --. (P) H’ltaeratoek ....... 7« r 

Preventing fronting ol vapour during discharge ol 

compressed-Irom storage vesaels. (P) 1. Air 

J.lqulde Soc. Anon.... • • 08s 

Pirn™ for carrying out chemical reaction* In —— oy 

means of the electric arc. <P) Kdwin and othcr* I017f 
Process lor drying—. (?) Norsk Hydro-HlekW* 

Kvactotolaktietclskab ................... . 843, arae 

Process lor rendering-rajll(MCtlve. (P) I.andln . 

Process lor treating-• (P) ^oo 11 " an! “/t® 1 ? '' • 

produced by distillation ol roal; Treatment of hot-. 

(1>) Leech and Edwards... ■■■■■ 

Production ol chemical reactions m —by electric 
ares. (P) Badlsche Anllin und Soda Pabrlk .... 
Production ol continuous or constant electric dll- 

charge* in-. (1*) \oo Koch. lltwr 

Production ol-by electric arcs. (P) llltcriiatloual 

Purlftcatlon ol —. (P> Marcus .. . • • . J 88 

Purification ol blast-furnace — . < p > 

Purification and eiKillng oi hot -—. (P) Jaubcrt .. 
Purification ol-and recovery oi by-products. <P) 

Recovery of liydroeyanic aciii from . 

Recovcrv of tar and ammonia from-. (I) Still.. 

Recovery of tar Irom hot dlstltlatlou . tl) Strong 

Removal** ol suiphuretted liydrogcu from ■ (P) 

Remrrval^ol^ta'r" from warm dlstl'lUrtion-. IP) 

m iierlln-Anbaltlsche Mascblnenbau A.-O. .. .. 
from roasting pyrites; The oxygen content of the - 

depurating* — '«™» ' ‘'Quid*'' ’<'■"> »trobi«eh, and 

SepaSr— r- -:' (PVfiindlnH-Lsvrsen ^ Z 

c C“ y - C °?PrA°u r . “ 644 

j..,,.,..,,, ,,r suspended particles from-by means 

P ,,f hlgh-ten«iiin electricity. (P) Mailer 208, 460, 601 
Irom solids; Apinratu* lor obtaining —. (P) Weston 

sod solids; Process and apparatus lor effecting reactions 

between- at high temperatures : 

IP; Aluminium Induatrle A.-O.- - - - 

Swaying apparatus for treating-- with liquids. (i*j 

Fowler and Medley..... ®3g 

Sterilisation ol — by ultra-violet rays In vacuum 

tubes. (P) Scheldt .... ■ ■ ;.. 6W 

lor aterillsing, etc.; Apparatus lor producing md 
treating ——• (P) Marlow, and Pulsometer Bn- 

.rwt&and'—n, ^e^produwra of inert 

Trte^'".'sndiikV —. "iPi;;;; 

Burnside and Anderson. 

Gasifying fuels containing volatile ^coortltucnts; Process 

and apparatus lor-. <P> Ttam ..... .... ... lHr 

liquids; Apporetua for -. (P) Irwlu ... 274, 274, war 

«mU 1 carbonaceous matter. (P) LewtB. 846 

Gasoline fires; Extinguishing — by. f* 

idly ; Manufacture of —. (P) •gwj^. og 

Machine for refining u**d-. (P) Olsen. 9N» 

Mamifarture^^^ ^ standard Oil Co. 8}J 

(P) Waits. 

ST tetorsl^te to^Uei.;' PrWu«U ii ^ 

Irom'natarel 1 gas in the United Etotte —. 4 JJ 

Substitutes lor automobile-. Merseroau •. om 

Suitability of natural gas for making-- 

Tretlng of-Lldoff and Petroff. 

Gelatin from animal refuse: Extraction ot — . (P) ^ 
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influence of eertain non-electrolytes on (be swelling of 

*-•. Fischer nod total. M2 

Manufacture of-. (?) Lflw and Fischer. 827 

manufacture; Preliminary treatment of bonce for-. 

(P) Baud . 96, 759r 

printing colours; Preparation of-. (P) Chai lea 1021,1021 

Severable transformation of-from the cmulsoid 

into the suspensoid condition. Scarpa. 661 

UekUnona maaaca for medicinal and cosmetic purposes; 

Production of-. (P) Kichengriln . 221, 499r 

(MonUa nomnifera, a new hypnotic. Zahn. M3 

Genistdne, a volatile alkaloid in crudo sparteiue sulphate. 

Valeur. 100 

Gentiaeaulin. Bridel. 1112 

Gentian root; Chemical composition of Japanese-. 

Aaablna and Yoda. 1222 

Geatloplorin and gentianose in the fresh roots of purple 

gentian. Bridel . 805 

Geranium oil; Production of-. Mason. 1027 

Geranyi chloride. Forster and Cardwell. 102 

German ehemioal industry and the war. Witt. 1174 

export* of dyestuffs and medicines; Embargo on-067 

lead Industry; Value and importance for the-of 

blood examination in lead poisoning. Hchnenfcld 700 
lead and zinc smelters; Working and health conditions 

of. . 1160 

patents ; Applications with respect to.. 1037 

prohibition of export of wood pulp and cellulose; 

Withdrawal of the.. 915 

standards for malt analysis; New-. Bode and 

Wlokka. 801 

Gorman-silver; Analysis of - —. Bcrtiaux . 142 

Metallography of-. Thompson. 1003 

Germanium from Vichy water ; Extraction of - - . Bordet 61 fi 
Germany; Accidents and injuries In explosives And other 

works in.. 890 

Ammonium sulphate in. . 420 

and chemical industry. Martin. 1130 

Pig iron production in-in July and August, 1014 J057 

Present position of the science of manuring in-. 

Hoffmann. 1066 

Prohibition of certain exports from__810, 016, 088 

Trade competition with-Action by the Board of 

Trade . 847, 806, 045, 046, 1037, 1077 

Germination ; Action of glueosides, tannins, etc., on-. 

Sigmund . 1118 

Gilsonitc of Utah. Bard well and others.15, 16 

Gingerbread; Separation and determination of sugars In 

-. Kdnlg and Burberg. 709 

Gitalin. Kilianl . 216 

Glam analysis; Rapid methods for-. Sullivan and 

Taylor. 1154 

for bottling purposes ; Requirements of-. Frink 77 

carboys; Manufacture of- (P) Schiller. 25 

The cohesion point, a new constant of-. Zschimmer 921 

Deposition of aluminium and other metal* on-. 

(P) L’Alumininm Francals. 599 

Development of the ruby colour In-. Williams 1047 

Effects of various temperature* on coloured-. 

Silverman. . 1047 

Fluorides as opadflem for-. Shaw. 1048 

Fluorspar In-, with calculations for its use. Springer 77 

furnaces: 

(P) Bourdu. 647 

(P) Miller, and Laclcdc-Ohristy Clay Products Co. 921 

(P) Boc. Francalse d'Exploktation de Fours 

Spdelaux A Haute Temperature. 921 

Furnaces for melting-and method of working. 

(P) Hicham Manufacturing Co. 486 

industry; Use of nitrate* in the-. Springer_ 698 

lacquer: A chemically resistant-. Fox. 1216 

The limits of proportions of soda-lime-. Gelstharp 

and Parkinson. 1047 

manufacture; Reactions involved In plate-. Oels- 

tharp... 77 

Manufacture of white-. (P) Vereln. Chem. Fabr. 

Landau, Kreidl, Heller und Co. I37r 

manufacturer; Needs of the-in the way of refrac¬ 
tories. Berry . 1047 

■ melting furnace. (P) Holle. 1207 

melting furnaces; Proceas for heating-by liquid 

fuel. (P) Siegwart and Slegwart. 842, 968r 

and metal; Production of gas-tight aeals or closures 

between-. (P) Sand and Reynolds. 571 

Method and mixture for making illuminating-. 

<P) Macbeth, and Macbeth-Evana Glass Co. 693, 882r 

OB-fired furaaoea for melting-. (P) Rothkopf .. 864 

Ovena for the manufacture of sheet-. (P) Mon tan- 

n. Industrialwerke vorm. 3. D. Starch. 698 
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staain. (P) Badische Anllln und Soda Fahrik 813 
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duction of ——. (P) Messcrschmltt . 201 

from water; Electrolytic apparatus for producing-. 

(P) Hoc. Anon. lOxhydrique Fran^aise. 24r, 78 
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Byron. 757 

oUa and the like; Apparatus for-. (P) Ellis_ 428 

out, etc.; Manufacture of catalytic material lor- 

<P) All* . 32 

oily material; Process for-. (P) Ellis. 208 r, 908r 
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Hydroxyauthraquinonesulphonir acids; Manufacture of 
chromium compounds of ——. (P) Badische Anilin 

und Soda Fabrik. 348r 
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(P) Tanlmura . 

electric lamp filament* ; Manufacture of fibrous tungsten 
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from blast-furnace dust.; Process and apparatus for 

recovering-. (P) Billard. 488 

blast-furnace flue dust; Method of utilising-. (P) 

Baggaley. 85 

blast-furnace slugs ; Utilisation of the waste lieat of-594 
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-. Vondraeok. 696 
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-. (P) Aarts. 697 
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of-. Stead. 173 

Cast -— and process for producing same. (P) Anderson 318 

castings ; Kilns for annealing-. (P) Gibbons and 

others . 1214 

castings; Local hardening of malleable ——. (P) 

Vickers, Ltd., and Sumpter. 966 

castings ; Malleable-. Ford ... 1168 

castings ; Study of the annealing process for malleable 

-. Storey and Loaaman . 695 
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rescarchi-H. Guertler. 1090 

-cerium alloys; Analysis of pyrophoric-. Arnold .. 754 
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Coatlug-with copper, (P)Sheafter. 1214 

Colorimetric determination of sulphur In pig -. 

Misson . 651 

Composition to be applied to-for preservative 

purposes. (P) Aglloubz and Howkins . 652 

Concretc-covered cast-a# a structural material. 

Von Emperger. 81 

In concrete ; Electrolytic oxidation of-. Rosa and 

others . 486 

Conversion of cast-into steel or malleable iron. 

(P) Hunter . 1067 

Corrosion of-by dissolved oxygen. Cobb and 

Douglll . 408 

" CrystaiTlaatlon through fatigue ” of-. Rogers .... 88 

Deposition of-. (P) Cowpcr-Coles. 926 

Determination of arsenic in-iodometrioally. Brandt 28 

Determination of curbon in-by the barium carbonate 

titration method. Cain . 696 
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Direct production of - 

therefor. (P) Otto. 

Bffeotat^addltlon j*entt In the electro-deposition of 

Effect of titanium on the magnetic properties of 

Klectofcall^iitancr and critical range* of 

and Kollborg. 

electrolytic; Industrial mauufucturv of- (P) 

Boucher, and 8 oc. Le Fer. 

electrolytic; Manufacture of- (»’) Soc Anon 

" Le Fer ** . 

Electrolytic ——. It* manufacture, properties, and 

, in**. Quillet.. 

electrolytic; Microscopic study of-.Storey .. 

Embrittling of-by caustic soda. Andrew. 

Enamelling of sheet-. <P) Houigniann.255, 

Extraction of— . <P) Benjamin. 

free from carimn ; Production ot-direct from iron 

ores. (P) Pictet . 

Galvanising or otherwise treating-(P) Field and 

others. 4555 

The hardening of- Edwards and Carpenter 

Hardening or treatment of-. (Pi Marmot . 

Heat-treatment of cast-. Garrick. 

Hot-working (P) Carnahan . 

Impregnation of-with nickel (P) Hyde. 

Influence of carbon and silicon on the mechanical pro- 

pcrtles of grey east-WUst and Rotten bach .. 

Influence of manganese on the mechanical pro|>erticH of 

grey cast--. Wlist and Meissner. 

in invert sugar, starch glucose, and caramel ; Deter- 

mination of truces of- Eastlck and others_ 

The laws of the transition of the carbide-system into 

the graphite-system in— (hiertlcr. 

LradlcBs enamels on cast - - Htalcy and Fisher 

in liquids; Oxidation and separation of- (p) 

Bayerische A.-U. t. Churn u Land* irthschaft Itch 

Cheiuisehe Fuhrikafe, and others.:il3r 

Local hardening ot-. <P» Vickers, Ltd, and 

Sumpter. . ipjM 

-magnesium alloys ; Electrolytic separation of from 

aqueous solution Kre.mann and Isirbcr . 792 

Magnetic propt rties of cast-. <iumllch. 82 

Malleable metal product from (P) Ouster, aud 

Custer Sandless Casting Co 424 

and manganese ; Use of ores containing-in contact 

processes (P) Messerscliniitt . 201 

Manufacture of --: 

(P) Billings Prixvas Co .. .264r 

(P) Bourcoud.792 

(I*) Tischenlio and Plauson. 204 

Manufacture of-and op]Nkratus therefor. (P) 

Bourcoud. 264 r 

Manufacture of cast-. (P) Gregory 687 

Manufacture of-especially for use in dwuirno 

machines, etc. (P) itilbel.318 

Manufacture of paint for protecting-from sea 

growths. (P) Kappard . 074r 

Manufacture of pig-: 

<P> Keller. 868 

(P) ITUdhomme. 489r 

Manufacture of-from pure or impure iron oxides 

(P) Brackclsberg. 835r 

manufacture: Relation of tiie by-product coking 

industry to-. Cooper.1000 

Method of improving pig- (P) Ktobie . .. 554 r 

Method of working pure- (P) Carnahan, and 

International Metal Products Co. 424, OOOr 

in mineral waters ; Determination of-. Dede_ 156 

-nickel alloy. (P) Gleason, and Ncu-Metals and Process 

Co. 554 

•nickel alloys deposited eloctrolytjcaliy at high tempera¬ 
tures from sulphate baths. Kremanu and Maas .. 791 
-nickel alloys ; Electrical separation and examination of 

-. Kremann and others . 28 

-nickel alloys; Reaistometric study of some-. 

8 chlelcher and Guertler . 553 

-nickel balance spring having elasticity increasing with 
a rise In temperature. (P) Guillaume, and Hoc. dee 

Fabriques de Hpiraux K 6 unies. 925 

•nickel, and carbon ; Chemical and mechanical relations 

of-. Arnold and Read. 423 

-aickel-coppor alloy; Manufacture of an-. <P> 

Clamor . 319 

obtained by the use of German pig iron low in carbon ; 

Increase of the strength of -—. Gelssel. 887 

ow deposits in Eastern and Western France. Nioou .. 1010 

ore ; Electric smelting of-in Canada. London_ 280 

ore output of the world. Leith. 201 

ore; Process for briquetting-. (P) Crusius .. 488, OOOr 

ore; Treatment of titaniferous-. (P) Rossi, and 

Titanium Alloy Manufacturing Co. 870 

oree; Agglomeration of-into briquettes: 

(Pi Frelberger. 886 r 

(P) Mathedu* . 85, 871r 

ore*; Blast furnaces for smelting-: 

(P) Rogenon .... 886 r 

(P) Rogenon, and Clyde Furnace Co. 756r 


Iron— coat. 

ores; Determination of arsenic in-iodouKrtrioally. 

Brandt . 88 

ores : Experiments on the reduction of —— by flowing 

gases. Mathesius. 848 

ores; Increasing the output of rotary kilns used for 

agglomerating-. (P) Polyaius Kiwmgiesserei u. 

Masdtincnfabr.... ..,, 888 

ores, Methods of analysis of-. Report of Vortin 

Deutscher Cliomiker. Hints . 188 

ores; Method* of nnaiysls of — . C. 8 . Bureau of 

.Standards. 189 

ores ; Process for reducing-. (P) Alford. 898 

ores. Process for roasting Hiid sintering-. (P) 

Bmldeus. 700 

ore* , Prod net ion of a sintered product rich in Iron from 

— • <P) Metalllrnnk u. Mctallurglscho Gas. 148 

ores, Production of yellow pigments from titaniferous 

-. (P) Far up. 804r 

ores ; Smelting of titaniferous-In the blast-furnace, 

Siinmerslmeh. 488 

ores; Treatment of bog-by KJeldahl's method for 

the destruction of organic matter. Brandt. 1053 

ores; Treatment of tine-by agglomeration and 

smelting (P) Polysiu*. 488 

oxide ores, Proiwrution of --fur magnetic con¬ 
centration. <!•) Schroder . 488 

“ l»an M iu soils ; Solution and precipitation of Iron In 

the formation of-. Morison and others . 810 

and phosphorus ; Binary alloys of-. Stead. J ?8 

pipe . External corrosion of east-. l’ugh. 986 

-Portland cement . The hydration of — — . Blumenthal 984 
from potters' materials ; Extraction of ~— by moans 

of magnets. Thompson . 257 

Precipitation of-from solutions containing sine and 

iron. (P) Itamta. 4B9r 

Prevention of corrosion of-. (P) Hanemann and 

linnaman. 488r 

Prevention of oxidation or rusting of-. (P) Richards 

ami Adam . 1160 

Process for case-hardening - - (P) Machlet. 960 

Process of casting-in permanent moulds. (P) > 

Glister, and Custer Sandies* Casting Co. 925 

Prucesa for removing HUlphur from cast-. (P 

Prince. 85 

Process of smelting and purifying — . (P) Oeliraadt.. 1013 

Process of soldering cast-to steel or Iron. (P) 

Chamerov. 968 

Production of adhesive coatings of copper In-—. (P) 

Gowper-Goles. 793 

Production of — directly from the ore. (P) Hiorth .. 1069r 
proportion in Germany in July and August, 1914 ; Pig- 

.. 1067 

Production of Ingots or other eastings of-. (P) 

Meluuii . 702 

Production of a |M-rmancnt black finish on-. (P) 

Swan . 30 

Production and refining of— < P) Frumkln. 1161 

Protection of • • against corrosion. (P) Kaiser. 600 

Protection of-by paint films Dubois. 32 

Protection of from rust (Pi Long and von 

Seldeneck,. . ... . 89r 

Purification of --. (p) Benjamin . 85 

pyrites. See under Pynte*. , 

R«‘crystallination of deformed-. ('happell. 562 

Relation between variations of magnutlsm and electrical 

resistance of-at high temperatures. Honda., 896 

Rendering —— non-oxidlsable. <P) Gilson, and General 

Electric Co. 489 

for roofing; Nature of the protective oxidised coating of 

sheet — . MatweefT . 895 

Rusting of — in water. Bradbury .0.... 88 

■Separation of ——from cupriferous sulphide ore* and 

metallurgical products. (P) Borchers and Thllge* .. 486 

sheets; Method of oxidising-.; 

(P) Gamahan. 926 

(P) Carnahan and Maskrey. 1146 

-wbcon-mongancse-aluminlum alloys; Improving the 

magnetic qualities of —. (P) Hadfleld. 819 

Hlhering-electrolytlcally, without previous copper- 

mg. (P) B4venot. 699 

in soils; Electrolytic corrosion of-. McOoUum 

and Logan —.. 407 

in soils ; Ferrous-. Morlson and Boyne... 210 

Solubility ol hydrogen and nitrogen in-. JuriMfa a. 1068 

Specific electrical resistance of-. Portevln ........ 791 

and Steel Institute. Hadfleld Research Prise. 998 

Structural changes in-during annealing. Etree .... 886 

structures ; Composition for covering-. (F) Porter 480 

structures; Prevention of common on —-. (P) 

Holtapfel . 928 

in sulphuric acid ; Determination of-. Nlsjenson .. 1006 

Superficial metallisation of cast-. (P) Marino .... flttOr 

-titanium alloys. Lamort. 806 

and titanium ; Use of " cupforron ” In the quantitative 

separation of-. Thornton.... ST9 ' 

Transformations of—-st high temperatures. Bonds 

and Takagi .....a.. 88 

The 7 a-transformation of pure—atul the luflueoee 
at carbon,jeopper, stiiooa, and poWt them*. 

JUkjt and Beeper « 5 ,>•«><868 
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Furlong loe« 
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Titration ot --- 

Ldlinl*. ... 

Treatment of - - -- ■ 

(P) Fox and others 

(P) Talt. 

Millet; Occurrence of liydriHyaiib mid In 
M1IU for grinding. < rushing, pulverising, separating, or mixing. 

(P) Allen and Co , f.td , ami other*. 

for grinding, pulverising, etc. (]•) Kniskcrn 
for wet-grlmling , CoiiiimmiikI - 
gli'wcret ii Maw hinenfabrik 
Mine air; Methods of determining carbon monoxide m- 
and a Miggiwtiil metbiHl of removing It llarger 

MbiorullmUiatry of Mouth Africa In 1013. 

oils. S*t under Oils bvdrocarbou. 
production of Canada in ion ... 
production of Canada in MM3. McLcihIi .. 
production of the Philippine Inlands to 1013 ... . 

pmluetlon of the Ended Kingdom In 1012 .. 
production of the Vnitid Kingdom in 1013 

production In the t nited States. 

production of Western Australia in MM3 ... 
imbalances ; Separation ot --- by the selective action of 
Report of Patent Case Ore Concentration Co 
r. Sulphide Corporation .... 
substance* to be united b> briquetting. Tieatmcnt ol 

-(1*1 KAnay. mid General Briquetting Co. .. 

wat^ra; Determination ot gaseous hydrocarbons dis¬ 
solved ill — . (Pi Hauser . 

wax; Refining and deed..rising - (P) Von llovui 

ami W'achs u. Ccreidn VVcrke ru Hamburg ‘ ’ 

Minora Is ; Apparatus for washing 

<n ibKids. 

(P) Ualieta and France . 

Fraetionatboi of - In the electric micro-furnace'. 

Fletcher . 

Method and means for w-|«irating different kinds ot' ' 

<P) Blackhurst ami illaekhurat. 

Mlcrotiropfcal investigation of opaque-. stutter ‘ 

Proetw of mixing • » with molten metal (pi ii.^gs 
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apparatus for liquid slimes. (P) Kymincs 

Tin application of jHs tor-. Nagel. 
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Process for —. (P) Kaye, and British Silicate 

Englm-eiing Co. 

concrete and the like; Method of-. (P) Kichcl- 

berger . 

the constituents of a combustible gawmis mixture; 

Method nnd ineam for -. (P) lonides. 1140 

devices for use in hydrogenation of oils and in similar 

proems, (p)Culvert. 073,10l8r 

liquid with gas , Automatic regulation of appuratus for 

— . (P) Noll . 

liquids ; AppmntUH tor- • 

(P) Goldman. 

(1*1 Still. 

liquids'll) definite proportions, Apjairatus for * —. (?) 

Parsons. 

liquids wilh gases or vapours . Apparatus tor-. (P) 
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(P) McKaig 

Wickop. 
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<P) Gauhe . 241 
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materials. Mills for-. (P) Allen mid Co., Etd., anil 

others. 126 
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liquid . Process and apparatus for-. (P) 
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conveying and-. (P) Poivsiu* . 408 

slurry. “ Mammoth " pumtis tor — Steen . 866 
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distillery ; The Moihant process of fermentation in the 
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the reducing sugars by fermentation. Pellet_ 
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(P) Martinnnd. 

Manufacture of ls tame or its salts from-’ (i*) Act* 
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lestducs ; Isolation of tetaiue from-. Roeder.... 41 

residues; Prcjvaratlon of te'taine hydrochloride from 

...-• Moltxenberg . 07 

ttllisation- of--. Deerr. 064 

lield of alcohol from various kinds of cane-. Owen 978 

Molybdenum in alloy steels ; Determination of-. U.S. 

Bureau of Standards. 140 

In cyanide solutions. Clcnnell. 316 

Influence of-on the corrodibility of steel. Friend 

and Marshall . 563 

ores; Electric smelting of-. Keeney.. 856 

powder; Manufacture of heavy crystalline-. '(F) 

Eciaer . 360 

of * nwUpboaphate of temlent-, 

Oobml . £56 




























































80BJKCT OISSX. 

__ »*V ■' ' , 


Monaalte. Simpson .. %SJ 

Coajtitationot—Johoitooe.!..!!!.!!!;: « 

■““^D^cnnlnation.of thorium in-, Carney and 

*and; Distribution of radium and thorium in Brazilian ^ 
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8an<1 ! Extraction of radioactive product* from-. 

Baber . i^q 
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•and ; Proem for decomposing-. (p j KbicV.... 789 

Monatitc* from sonic now hxaMles. Johnstone. 05 

Monel metal; Effect of arid solutions on-. Croasdalc 1212 

Monobromoqninolsulphome adds and tlidr conversion into 
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Pans . I^on 

Monochlorhydrin . Preparation <>t -- from glytvrin and 
hydrochloric add. (P) Spreugstoffwerke Dr. II. 

Nahnsen and Co .27H 3;l4r 

Monosalicvlide ; Prejmratlou of-. (P) Kupetachni, ’ 

Knrczag, and Fodor . 374 

Mordant for cotton; Use of buriimi alumiimto as a 

Hrcnot. Rtqwrt by Hnttcgay . 041 

Mordanting ; 'J’heory of-. Ilnncroft. 5 X 9 

Mordants ; Zirconium-. Wongraf . 859 

Mortiiga plert/gonperim seed from Zanzibar. 1001 

Morphine alkaloids ; Absorption of uitra-violut rays by --—. 

Compel and Henri . 100 

Characterisation of-by uranium salts. Aloy and 

ltabuut. 885 

Non-interference of ptomaines with n rtaln tests for 

lloscnbloom. 710 

in poppv capsules; Formation ami yield of-. 

Mossier... 1 (>70 

Precipitation of-. (lordin and Kaplan.1221 

Test for-. Oliver... 885 

Morpliine alkyl ethcra . Manufacture of-. (P) Trnub 

and others. Ho 7 r 

derivatives ; Investigation of some-. Pitmi. 1221 

Mortar for constructional or other purposes; Manufacture 

, -. (P) Varret and Ostrowski. 005 

which does not effloresce; Manufacture of — •. (P) 

Mdrtdwerk Waidmannslust N.-stcr und Co. 4211 

Effect of consistency and amount of sand on the properties 

of lime — . Kniley. 1051 

Formation of mstailoids anil colloids in the hardening 

of-. Von Olasenapi) . 094 

made of llrne and sand ; Method ot dressing-. (P) 

Hiedentopf .*. 1009 

Manufacture of dry- from iune anil sand. (P) 

MorUdwerk Johtdi. m. b. H. 1009 

Manufaiture of dry, portable-and apiwratus there- 

for. (P) Joachim . 259 

Manufacture of elastic and Imiierineable-. (P) 

Houben. 965 

Manufacture of hydraulic-- free from efflorescence. 

(P) Richer. 750 

Manufacture of materials similar to-. (P) Anker .. 965 

Manufacture of waterproof-. (P) Markus and Prd* 82r 

Method of indicat ing tin: rah’ of set of lime-. Emlev 1051 

Process for gauging -—. (P) EbcrJiurd . 138 

from Hand and lime; Manufacture of-. (P) 

Czarnikow. 422 

Treatment of sand for the preparation of-. (P) 

Joachim . 138 

I'se of tine earth in-. Henson and Herrick. 1051 

Mo*>« ; Process for distilling ——. (1*) Plauson und von 

TJftohcnko. 1150 

Mosses In jierfumory ; Use of-. Mann. 100 

Motor Fuel Committee (Impl. Motor Transport Council), 

Alcohol.. 584 

fuel; Peroxidised kerosene us -. Hclden . 1146 

fuels, with b pedal reference to alcohol. Ormandy_ 189 

oils; Determination of the self-ignition temis’raturo of 

-. Constam and HchlSpfcr. 410 

spirit. (P) Du Fazl. 954r 

spirit, similar to petrol; Manufacture of -—-. (P) 

Frankc . 782 

spirit* ; Determination of sulphur in --. Hradbury 

and Owen. 1001 

3Cotors; Combustion in-. Terres. 851 

Manufacture of alcohol for-. (P)DeAhumada_ 304 

Paraffin. . 681 

Testing lubricating oils for-. Lumet. 242 

Mould fungi; Action of rosin on-. Zeis*. 1111 

fungi; Behaviour of some- towards calcium cyana- 

raide. Kosaowicz. 1100 

fungi: Question of the assimilation of elementary 

nitrogen by-. Kossowlefc. 706 

fungi: Recent investigations on the protein metabolism 

of-. Ehrlich . 879 

Mount Morgan (Queensland); Electrolytic chlorine at-. 

Du Faur. 198 

Howrah fat ; Uiuaponifiablc matterv, of-. Berg and 

Angarfaauaen .„. 872 

UrnaponJftaMe constituents of-. Detection of 

mowrali fat is aohnolaad vegetable fats. Berg and 

.. 1? ;.*. «l 
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<1 Exploit, dts ProoMfa H. Iloulanl.. 0? 

Muffle furnace for producing alne. (P) Koppeflfand Lengsra* 

, .....«» 876 

furnaces: 

<P) August's Muffle Furnaces, Ltd., and August 698 

(P) Curran. 320,1065c 

Muffles; Charging and disciiarging-. (P) Von Zelewski 407 

Mummifying human or animal bodies and their organs; 

Process for-. (P) Fratureangoh . 373f 

Muntz metal. The correlation of comjsjsitiou, structure, heat 

treatment, properties, etc. Stead amt 8 tod man .. 318 

Mustard oil glucoaidcs. Schneider and Wredo. 640 

seed , (HI content of black-. Wester . 862 

Must* ; Process for making munnite from natural-. (P) 

Cuignard. 497r 

Mutton fat in lard • Detection of- Jiiimer. 38 

fat In lard ; Detection of-by HUmer's method. 

Sprlnkmuyer and Diedrichs. 563 
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Naga (Cebu), Efficiency of Portland cement raw materials 

from-. Rcibling und Reyes.1156 

Oeology and field relations of Portland cement raw 

materials of —Pratt . 1156 

Nahar heed and Its oil . 147 

Numnqualand ; Rubber in.. 480 

Naphtha ; Machine for refining used-. (P) Olson. 958 

Naphthalene in eoal gas ; The problem of-fn America 66 

in coal gas, ami its removal therefrom. Moclcod and 

Henderson . 269 

in creosote ; Determination of-. Collins and Hall.. 466 

Hydrogenation of -by means of sodamraonium, 

Lcbcau and Picon . 687, 913 

In illuminating gas; Device for indicating-•. ^P) 

Dcvillc and Soc. du Uaz. do Paris . 824 

tor preserving wooden fences ; Use of-~. Collins and 

Hall. 466 

series ; Manufacture of ureas of the-. (P) Bayer 

und Co. 825 

in spent oxide ; Determination of-. Davis. 1120 

Naphthulcnesiilphonic acids and formaldehyde ; Manufacture 

of soluble condensation products of-. (P) 

liadisclic Anilm und Soda Fabrlk. 269 

Naphtliazariii derivatives; Dyeing or printing with-. 

(P) Hoc. of Chem. Industry In Basle. 197, 690r 

series: Manufacture of condensation products of the 

-. (P) Hoc. of Chem. Industry in Basle. 475 

Naphthenic, adds; Behaviour of-In the refining of 

kerosene oil. PyhiUA. 781 

from different petroleum distillates. PylUUil .. 214 

Kxi>eriinoiit» on the deodorlsation of-. Hchmlt* .. 284 

from heavy commercial lubricating oils; Investigation Of 

-. Herr.*. 1147 

of high molecular weight in Baku petroleum oil. PybAlA 786 

and sodium naphthenate. Davldsohn. 67 

Study of the-. PGkoflf. 1166 

a-Naphthisittin ; Production of a-arylldes of -(P) 

Bayer und Co. 246, 587f 

2 . 3 -Naphtlusatins ; llalogcnated-. (P) Bayer uadf Co. 181r 

Naphthoflavones and naphthothloilavones. Ruhemann .. 184 

fl-Naphtbol; F.xtraction of-from aqueous solution*. 

Marden. 501 

salol, and sulphonal; Incompatibility of-. Btanchini 812 

Naphthol AH and it* application hi dyeing and printing. 

Kuncrt and Acker. 478 

and its use in calico printing, l^manowitucii ... 1202 

Naphthols ; Fixation of basic dyestuffs by means of ~—. 

Nlagavt.167 

1 . 2 -Naplithoquinone- 4 -«ulphonic acid ; Condensations with 

-. Sachs and Oholm ... 414 „ 

Nataloln and homonataloln ; (institution of-. letter* 276 

and homonatololn ; Optical isornerldes of-- and thohr 

rcclproiail transformation. L4ger . 611, 

National Physical Laboratory. Report for the year 1918*1614 892 

Navaho asphaltum. Rosenthal . 786 

Negro Powder No. 2; Composition of.. 1018 

Netoli oil. 8 chiramol. 222 

Netherlands; Exportation of eocatnc and cinchona bark 

from the. . 636 

Prohibition of certain exports from the-649 

Neumann lines In steel; Fonnatioo at : 

ISSrta mi i>raud ".’.'.Y.Yi.'.l'.YiY.\T.YY.Y. 
































































































IN 


JOURNAL 07 THB SOCTRIT <J7 OBfflJOCAL IffiJOSMy. 


MOT 

Neon; Production of-by the electricaldischarge. Collie 
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(P) Halle . 221 
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Chuard and Mellet. 1071 

m-Nicotine. Maass and Zabllnskl . 089 
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Northern.. 495 

Tin resources of....’ .* 1054 
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rolorlmetric method. Lrttc and lion .. S70 

Determination of-. Molinari. " 418 
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nkticselskah . 1009r 
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-. Lyon and Bizzdl . 1091 

Nitrating apparatus; Explosion of a cast-iron benzene 
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Concentration of dilute-. (P) Halpetersfture^-Indus¬ 
trie- Ges. 790 _ 
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Manufacture of-from nitrates and sulphurlc^chl. 11 ^ 

fof^ncentrating’-^:;. 200 ' 8i8r 

Process Kvat ^^«^ : ti»el»kab ’*85r 

i3.°.H e *.i or ^ooeutratlng aquootu —(p> Paulina toir 
Production of concentrated-. (P> Rossi *?i 451 

n rt dmoih? L ’ Ux>ur T lnflucuce 0 * weatbar ‘con-' 

, n I th . 0 . aiDount -• Anderson. 97* 

B ’ W Orovor f pUt,uum vmttU to ***-• and 

tn ; »J^ tp ' ir ? ti , oa °* bydroatrychalne rcajKot *j*f 
t?T colorimetric determination of ^—. 

Dea1 *™... 1079 

Nltrk oxide; Catalytic combustion of ammonia, hydrweyanio ' ’ ^ 
cyanogen to -. MoWimkaer and 

•®d chlorine; (Rate of ^f^HniitffrTi nf' tMtm" * * I *_ ^ ' -[* 
__Coates and Finney ^ ima :/ <h 

^2f d,0 !.T 


























































































. «*'— t t wi w.' Biiaac tad ^ 

.-aaj-i"ttwotii'oTtoiaie oorntnoBd 

of——. Bkuueei 77.... 1205 

ItoioKtion of nitrous Anhydride by the action of oxygen 
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Terre* . 825 

Production of-from atmospheric nitrogen. Haber 52 
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tridoa; Continuous manufacture of -. (P) Gcbr. 

Giulini Ges. 421 

Dissociation pressures of some-. Slade and Hlgaon 642 

Manufacture of-: 

(P) Coutagne. 265 

(P) Margoles . 549 
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Anilln und Soda Fabrik. 831 r 
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Retort: 

(P) Cactotu, and Cantona Improved Proves# Co. 

(P) Kelsey.'. 

(P) ZinkeJscn and Riddle... 

benoh; Regenerative-. (P) Brown, and Ritter- 

Conley Manufacturing Co... 

furnace for producing lighting gas. (P) Stettlner 

Clxamotte-Fabrik A.-U. 

furnaces for making coal gas, etc.; Heating of-. (p) 

Detuwucr Vcrtikal Ofon (ic#. 

furnaces for producing go# and coke; Vertical-. 

(P) Koppers. 

furnaces for use in rlnc smelting, etc. (P) Undress 

and Worley. 

tubes or '■hambers for gaseous reactions at high tempera¬ 
tures ; Manufacture of-. (P) Pictet. 

Retorts; Americun vertical-. Taussig. 

Apparatus for discharging vertical - (P) Kopi>or#, 

mid Rappers Co. 

for carbonising coal; Heating of vertical-. (P) 

Duckham . 

Charging and discharging-. (P> Von Zelewski_ 

Corrosion of gas.. 

Discharging apparatus for vertical——. (P) (Hover 

and West. 

Discharging carbonised products obtained in vertical 

-. (P) Aarta.•.. 

for distilling or carbonising coal and other carbonaceous 

substances, (p) Towr . 

for distilling coal. (P) Anderson, Meikle and Fulton .. 

for distilling coal; Continuous vertical-<P) 

Conm. Gtafrnlc de ('oustruction do Fours. 

for distilling shale. (P) Fell. 

for the heat treatment ot fluids. (P) Hoys . 

Method of heating-(P) Jacobus, and Habcook 

and Wilcox Co. 

Regenerator settings for vertical-. (Pi Clover and 

West. 

for use in making gas and for like purposes. (P) Drakes, 

Ltd., and Drake . 

for use in making illuminuting or heating gas. (P) 

Klborno and Godsul. 

for use in the manufacture ol gas; Vertical-. (P) 

Drakes, Ltd., and Dobson. 

Vertical - for continuous distillation of coal. (P) 

Comp. (Jen de Construction de Fours . 

Wilson’s •• continuous-intermittent" vortical - - 

Dickson . 

for wood distillation (P) Sykes. 

Retting flax and similar*straWH ; Proce ss for-: 

(P) Fernie . I32r, 

(P) Fibre Corporation, Ltd. 

plants ; Process for chemically-. (P) lombard and 

Lusegue . 

Rhamnose; Determination of-in presence of other 

methylpentoscs. Votoeek and Potmesil. 

“ Rhriu ertjxt ; Commercial-. Oestcrie and Huugscth 

Rhnmnut cathart\cu »: Colouring matters of- Ocscli and 

Perkin. 

Rhamnun Punhiana : its history, growth, colleetipn, und 

bibliography. Johnson and Hindman . 

Rhenish lignite briquettes in domestic and industrial use. 

Oellerioh..*. 

Rlieolave.ur, a new coal washing upparatus. Ford. 

Rhodium in crude platinum; Determination of-, 

Schwitter . 

Rhubarb; Determination of free and combined hydroxy- 

mcthylanthraiiuinoncs in-. Daels . 

root; A Cliincsu-•. Roaenthaler and Kicne . 

Ribbons from viscoae ; Manufacture of brilliant-. (P) 

Verein. Kunstacidefubriken A.-G. 

•ice grains; Disintegration of-by mftns of alkali. 

Warth and Darabsett. 

oil and rice fat. Davidsohn. 

starch ; Fractional liquefaction of-. Warth and 

Darabsett. 

Rlcln; Detection of——in cattle fodder. Robert. 

Rinman’s green. Hedvall. 

River waterSearch for pathogenic microbe# In-. 

Houston . 

Road construction ; Part played by water in macadam-. 

Fearnside* . 

making; Formation of blocks or the like for-. (P) 

Kruae . 

Roads; Bituminous compositions far-. (P) Ingham ,. 

Manufacture of a plastic rubbcr-llke mass for tarring-, 

(P) Hoc. Anon, de# Combustibles Industrials.. 

Preparation of stones for making tar macadamised-. 

(P) Gw. f. Tecrverwertung ... 

Tar treatment of-, Revision of Road Board 

specifications ... 

Roasting fine ores; Process for-. <P) Buddeus and 

Deni .,. 

furnace ; BorUontal mechanical-. (P; Sarruin .. 

furnace; Mechanical-with helical hearth. (P) 

^Banette... 
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Roasting— toni. 

furnaces: 

(P) Beskow and Ram^n. 87lr- 

(P) Comet . 340, *S6» 

(P) Fowler, and Paciflc Foundry Co. 30 

(p> Lai«t . am 

(P) Plketty . 835 

(P) Timm. m 

furnaces ; Feeding (haloes for-. (P) Stout. 026 

furnaces ; Mrchanicul -—. (P) Claude . 97W- 

furnace# for ores and the like. (P) Ucllcn. 564r 

furnaces for ores; Rabbling appliances for mechanical 
-. (P) Harris... 1050 

furnaces; ILibble slmf!* for—— : 

(P) Fowler. 020 

IP) Stout . J038 

furnaces; Stirring device for mechanical-. (P) 

Mctallbank, mid Mctallurgische lies. 704 

Iron, manganese, and other ores aiul other metallurgical 

products. (P) Buddeus'. 700 

ores In all kinds of furnaces; Process and apparatus for 

-. (P) Rrueq .... 88 

ores; Apparatus for-. (P) Dwight, and Dwight 

and Lloyd Metallurgical Cu. 870 

ores; Furnace for-: 

(P) Ruchholtr, and Oil-Flame Furnace Co., Ltd. 76Sr 

(P) De Splrlet. 89r 

(P) Murphy. 704 

(P) Zavclherg . 070, Q70r 

oren. etc.; Stirrers and mechanical furnaces for-. 

(P) Spinslg and Hummel . Sir 

Rock minerals ; Manufacture of fertilisers from ——. (P) 

Perlno . 1067 

Itocks containing potassium; Production of fertiliser from 

silieious-. (P) Clieni. Fabr. Rhonania, and 

Mcfiserschmltt . 327, 560 

Extraction of alkalis from natural ——. (Pi Messer* 

schinitt . 353r 

Manufacture of fertiliser# from silicate-. (P) ('hem. 

Fabr. Rhennida, and Messerschmltt . 153 

Manufacture of industrial objeot# from volcanic or other 

fusihh-. (|») Uibbe . »65r 

Process for muking ■ impervious. (P) Abraham .... 03H 
Treatment ot caustic alkali solution# obtained by decom¬ 
posing natural —. (P) Chetn. Fabr. Rhonania, 

and MesserHclunitt . 13ft 

Treatment of silicate-and recovery of alkalis. 

(P) Uumbloch und Gelieri. 77r 

Rolls-Royce Motor Car Works ; Visit to tin-. Annual 

Meeting. w . 725 

Roofing compositions; Fire-resisting-. (P) White_ 866 

paper; Manufueture of non-inflammable — 

Maschke. 

Ropes; Characteristic# and projH'rtles of fibre# used fur 

K ra>rner. 

Row* oil. See under Oils, essential. 

Rosin acids of American colophony ; Water-soluble —. 

IW. 429 

Determination of-in varnishes, oils, and soap#. 

Wolff and Kcholxe . 363 

driers. Rogg. 20ft 

Extraetiun of - - trom resinous wood. (P) Lichtcn- 
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-bearing plant*; Removal of non-lactlferous portion* 
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(P) Aylawortlt. 94 
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compound*. (P) Monnot. 838 
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and Fol . 430 

Determination of-directly by a eorabuation method. 

Wc**on. 703 
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Caubel and other* . 074 
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(P) Kempter. 03, 431 r 

factory; Requirement* of an ideal-. Douglas_ 1162 

Formic acid In the regeneration of-. Dubose. 151 

from ttwm brariUtruti *; Bearing of coagulation of the 

latex on the atrength of-. Barritt. 280 

Bvm -from the Gold Coaat. 1063 

Hyuterwl* teat* for-. Davies . 092 

Imitation-with a haaia of acetylodluioite. (P) 

Act.-Gee. f. Anlllnfabr. 431 

Influence of nitrogenous and resinous constituent# on (tie 

vulcanisation of-. Steven*. 268 

The insoluble constituent of raw-. It* isolation and 

eiiaractorirtation Hj>oncts and Kratx. 653 

insulating compound; HjKvitleation* ami analytiuU 

procedure lor 30 per emit. Hrrra ——. 160 

latex; Apparatus for smoking-. (P)Cnrdwcll-Quinn 663 

latex ; Mean* for congulutiug -. (P) Pinto . 1163 

latex or milk ; Apparatus for trenting-and sheeting ! 

the eoHgnlnted pioduet. (P) Norzaguruy . 151 ! 

latex. i'oagulatOm and curing of- - , also anti- 

tipticOuiig and drying it. (1*) Byrne. 325, 325 

latex . Method and apparatus for coagulating—-. (P) 

DoimUlHon .... . pgj 

latex , I’ron-HH for inagubiting-. 

tP) Ikwhriugtr holm . 431 

tP> Htprun . 703 

latex. The lappiiK inter v.«l ut - - , IWiluiiict. lltMJ 

latex ; Treatment id - 

<P> Berry, and Boake, Koberts and Co. 758 

tP! Davidson . 758 

(P) Ten llouti de Lange.’ ’'. u;pj 

•like mass from tai , Mnnufm tore of a plastic - - . (I*) 
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-liko substances, Miinufarluie of . r|*> Grange 
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Manufacture of — from hydroearlK>ns. (|’> harie, 

and IIismI Kublier t'o. j>r ,7 

Manufacture of prisluets of - . (Pi Hognv undotlurs 365r 
Manufacture of pn«l«u ts similar <.. - - - from colloids or 

albuminoid*, (p) Plimitus. 558 

Manufacture of product* similar to hard <p) 

Ihijer utid . .. 36:> 

Mannfaiture of products similar to soft-. ip) 

Bayet und Co. p : , 

Manifcfsetnrs' of products auniogous to vuhanWii 

U) Bayer innl t’o . 260 , 6<l5r, 653r 

Manufacture of reinforced hard —. (P) ,szek. I>4 

Manufacture ol sin-ngr - (P) lluebuer. 032 

Manufacture of * substance resembling natural-. 

(P) Gw. f. Tcerverwertinig .* 75gr 

MetbiH and menus for vulcanising-. <I») Bluisdell 703 

MetiKMls tor preparing artilidal-from dilfcrent 

raw materials, including isitndeum. Pyhfilft _ 1216 

in NanmoiiHJami. 4HU 

o{ limitation • - —. «. ludrowiU “!!”!!!!!! i too 

Plantation-. Alaelareii . 268 

Preparation of pure-from the mule product. (P) 

De Baudieour and do la Gabink'rc. 326r 

■reparation of taw - — <|>) Rlpeau. 93, 403r 

JTTparation of Mdeaniied-for analgia. Archbutt 34 

Frooriw for devuleivuistiig and regenerating-. (p) 

t^ipel and Thlhmlltr . 825 

l*rw«i» for extracting-by means of solvents. (P) 

Margota. 428 

ro«wi for Improving lnfmor-gradc —. (P) Spence 

and others .I063r 

Proccaa ft*r incorporating albumin with-. (P) Each 768 

Vtwm for purifying-. <F) Attquuti!.;. 990 

Procwa for regenerating-. (P> Harries.03, 260 

old-. (Pi Sachs. 839 

Prohibition of exportation of taw.. ]1VS 

Purification ol natural or regenerated-and apparatw* 

therefor. IP) Debaace. Ur 

Recent work on aytittMtte-. Holt .. 384 


»KH 

Robber— nmt, 

Reclaimed-. Maclareu ... 968 

Recovery of the solvent from-. (P) Boeder 703 

Regeneration of-: 

(P) Kuglor.... 876r 

(P) Xyios Rubber Co., Ltd. 60S 

seed oil; Para-for linoleum manufacture. Frit* 88 

seed oil; Utilisation of Para.. 146 

solution; Safety non-inflammable-. (P) Hilde¬ 
brand .noo 

solutions containing sulphur; Process for vulcanising 

-. (P) Bornstcin. 876f 

solutions; Influence of the solvent on the viscosity of 

-. Kirehhof . 838 

solutions; Viscosity of-. Gaunt . 448 

solutions : Vulcanisation of-by means of ultra¬ 
violet rays, lletbronner and Bernstein. 653 

substitutes. Uitmar . 402 

substitutes; Manufacture of •— : 

(P) Lamberty . D32r 

(P) MePhlc and MePliie . 431 

(P) Thomas, Baran, Casanova et Cio. 320r 

Swelling of vulcanised ~ Kirchhot. 757 

Treatment of-. (P) Feval and de la Fresnaye .... 889r 

Vulcanisation of-. Ahrens. 93 

mid the War, Me.Kwan . 1215 

wares. Board of Trade Bulletin .1063r 

waste , Process for regenerating vulcanised-. (P) 

HUts . 865 

in Zanzibar. McClellan . 1063 

Rubbered fabrics; Preservation of-. (P) Muntz. 974 

Rubidium nitrite. Ball and Abram... 76 

Rums; Composition of-. Bonis. 608 

Russia, Chemical mdustrv of-in 1913 . 749 

Development of the chemical industry in . 164 


Exjwrtation of prohibited goods from.. 988 

Platinum production in-in 1013. 366 

Jtust-preveuting compositions; Manufacture of-. (P) 

Ebcrhttrd . 38r 

-preventing paints; Manufacture of — . (P) 

Bronucisen . 652, 931r 

-preventing produels: Manufacture of-. (P) 

■Standard Lack- u Fariiwerke ZUrieh-AitstHton- 604 

-proofing product*. (P) Zachokke. 876 

Rusting of iron or steel; Prevention of—-. (P) Richards 

and Adam . 1160 

of iron In water. Bradbury. 83 

Ruthenium and its compounds ns oxidation-catalyst#; Use 

of —. (P) Biuhftchc AniUn und Bmlu Fabrik .... 822 
Rye flour; beta liou of small amounts of —— in wheat flour. 

Faith* . 1109 

Pliyslni-ihemioal pro|*erties of the proteins of-. 

GrAh and Frcidl. 882 

and its product#, Composition of --. .Neumann and 

K.lining . 1108 


Saccharification uf amylaceous materials; Process for -. 

(P) Boldin and EfTront. 213 

of starch ; Use of Aft tcor Boulard No. 6 for the-: 

(P) Boulard. 659r 

(P) 8oc. d’Exploit. dea Proc«kl6s H. Boulard .. 497 

Saccharin. Government Laboratory Report. 892 

Detection and determination of-in complex mix- * 

tore*. Condclll. 8§3 

Extraction of-from aqueous solutions. Mardon.. 601 

Saccharine Juices; Continuously operating filter for-. 

(P) Fleetwood . 1023 

juices; Extraction of-from saccharUerous plants. 

(P) Maachtnen- u. Wcrkzeugfabr. A.-G. vonn. A. 

Paschen . 27lr 

Juices; Prooess and apparatus for evaporating-. 

(P> Grltre. ,VT. . 188 

raateriai; Extraction of juice from-, (P) Meogcl- 

biei. 607r 

Saocharometer. (P) Eppcus . 370r 

Saootummrxt** ; Behaviour of some-to inulin. Grafe 

and Vouk. 880 

Safflower seeds and their oil. 147 

Saffron; Detection of adulterant* In —— by moans of phoa- 

plwnioiybdle acid. Verda. 347 

Detection of magnesium sulphate in-Nestler .. Ml 

Examination of-. Knlxan.. Ml 

yellow in white wine; Detection of ——. Krepa. 1106 

8iJtrMltot A‘ Derivatives of-—. (P) Aet.-Gra, t 

Sage;,OB of black—. Barte aad Soatime ;..WS 

Salford teyate; Purification of - akwf the toe* olfbe , . 

Nawhrater espadoaote. MqRia* 11*4 
















































































































SUBJECT INDEX. 


m 


electrolytes for um in electrodeposition of metal* 

and alloy#. (P) Marino. 86 

Salicylic add; Antiseptic product derived from-. Welt* 843r 

Extraction of-from aqueous solutions. Marden .. 601 

in Jams; Determination of —. Berger. 1100 

Manufacture of. . . . g86 

Salicylic acid p-amlnonheuyl eater; Preparation of sulphur 

derivatives of-. (p) Abvlin and others .. 220, 6C7 

chloride; Preparation of-. Xopctschni and 

Karczag . 217 

compound ; Preparation of a-. (P) Welt*. 561>r 

bulicylidc; Manufacture of mono-—. (p> Kopctaoluii, 

Karczag, and Fodor . H74 

Salloyl sulpUamide; Preparation of-. (P) Payer imd Co. 637 

Sallgenin ; Determination of-. Wieland. 77U 

Saline solutions; Method and means for electrolysing-. 

(P) Allen . 1008 

Salix alba xelminalitt ; Tannin of tho bark cu-. Powarmn 

and iSchurawlow. 55K 

Salol; Manufacture of.. «87 

sulphonal, and ,s-nuphthol; Incompatibility of — 

Bianohinl . 012 

Salt; Apparatus for nuking-. (P) Weil, and Diamond 

Crystal Salt Co. 482 

Baking-. (P) Berry and SehaumldlTel....!. 483 

•hath furnaces. <P) Biaysltaw ami Brayshaw . 1161 

for culinary purposes. (P) Malcolm, and The Suit 

Union, Ltd. 830 ! 

Influence of common —on various cements, Puhsow 647 
Manufacture of-: 

(P) Brown, Webster, and Salnmon . 25flr 

(P) International Salt Co., Ltd . 265 

<P) Webster. H65r 

tP) Weil, and Diamond Crystal Salt Co. 061 

Manufacture of -• by evaporation of brine. (P) Bur¬ 
rows and Charlton. 160 

Manufacture of-by multiple-elfeet evaporation. 

(P) Lillie . 363 

pans. (P) Stem. 63 

similar to light conking salt; Production of-. (P) 

Bergen and Stolz. 312, 603r, 8«5r 

in soil; Determination of-by an electrical method. 

Beam and Freak . 1066 

solutions and day filters; The action between certain 

-. Hicks. 1046 

Table-. (P) Howo. 1030 

Saltpetre in Texas .. . 1206 

.Salts in brewing water; Determination of the-. 

Windlseh and others. 309 

containing two solvents of crystallisation; A class of 

-. Marsh. 1206 

Crystallisation of--'--from solutions by cooling. (P) 

Frommc . 

Displacement of acids from-by hydrogen itcroxide. 

Mpcrbor . 

Displacement of metals from aqueous solutions of-by 

hydrogen at high temperature and pressure. 

. Jpatiew and Wtarynkcviten . 

Dissolving-eontinuously in n counter-current ap¬ 
paratus. (P) Kbliehen and Meyer. 

**f fatty acids; Electrolysis of molten-. Petersen 

„ in a finely divided state; Production of-without 

formation of dust. (P) Kursk Hydro-Elektrisk 

KvacMofukticHclsknh. 

itelation between the physiological (bactericidal) and 

physico-chemical action of neutral-. Berc- 

zeller. 884 

JSalvarsan. Boon. 1)89,1190 

Sec alto Dihydroxydiamlnnarscnobcnzenc. 

Samarium; Double sulphates of-with sodium and 

ammonium. Keyos and James . 482 

Samples of powdered or liquid substances; Apparatus for 

taking-. (P) Roberts . 

Sampling gases; Method and apparatus for-. (P) 

Brown. 809 

liquids; Apparatus for-. (P) Chambers. 714 

liquids in tanks; Apparatus for-. Schinit*. 906 

Sand for cores; Choice and troatraont of-. Irresberger 1066 

Drying and heating of-. (P) Coleman and Coleman 468, 

1102 

and lime; Apiiaratus for hydrating mixtures of-, 

(P) Sutcliffe. 27r 

Recovery of gokl from-. (P) Hamilton. 870 

Treatment of-for the preparation of mortar. (P) 

Joachim . 138 

Sandalwood oil and ita application to perfumery. Mann... 1112 

oil; Determination of eantalol in-. Wcude. 710 

from Mauritius. 805 

Bands; Treatment of metalliferous-. (P) Kendall..., 80 

Hanltary ware; Process of making engobea for-. 8haw 79 

BaOtattu; Researches on-. Cain and other*. ggg 

Ssntakd compounds possessing sedative properties; Pre¬ 
paration Rtodd A*-0.. X07fr l 

insandalwood oti; Determination of-. Wende... 716 

SaotoohK DstermtiuUoe of*—by ^name's method, 

" .a... 716 


681 

135 


1205 


353 

666 


865 


639 


, 078 


Scopolamine solutions; 
Straub 


Saponaceous product from vaseline oil; Manufacture of a 

-. (P) Benedix. TWr 

Saponin In oattle fodder; Detection of-. Robert. 937 

Preparation of decomposition product# of——. <P) 

Hoffroanu-La Roeho und Co.280, 807 

Sardine oil; Highly unsaturated fatty acids of Japanese 

-. Majlma and Okada.. 862 

Sarces ; Machines for printing-. (P) Calico Printer^’ 

Assoc., Ltd., uud Muir ...300, 480 

Sarsaparilla root; Chemical examination of-. Power 

and Salway . 217 

Kossafros oil; Hydrogen number of-. Albright. 1118 

Saturating apparatus. (P) Miguel. 66 

Sausages ; Viscose a* a rasmg for-. Cohoe and other#.. 047 

Sawdust; Destructive distillation of-. (D Strong.... 054 

Manufacture of ethyl nlcolml from-. Junien. 213 

Production of glucose and ethyl alcohol from-. (P) 

Do Ponnansky. 497, I 

Regenerative oven for carbonising-. (p) Guard*- 

lovHHt and Goulliard. .473 

Use of — for extinguishing lacquer am] gasoline fires 83 
Scale In steam boilers, surface condensers, etc.; Proven ting 

or removing-. (P) Jones. 1080 

Scandium. Meyer and others. 420 

Contribution to the knowledge of-. bterba. 692 

Scandium oxalates; Double-with alkali oxtUtes. 

Scandium-sulphuric acid and scandium sulphide. 

Wirtli . 692 

sulphate and oxalate. Wlrth . 691 

Scarves; Machines for printing-. (P) Calico Printers' 

Assoc., Ltd., and Muir. 809, 4» 

Schuollte concentrates; Determination of phosphorus In 

-. Hagmaier. 1066 

Schist oils; Conversion of-Into pitch. (P) Rosen. 246 

Srilla rigidijolia leaves from Swaziland for paper making.. 477 

Preparation of stable-. (P) 

. 42,1086 

Scopolamine hydrobromide in tlw U.H. Pharmacopoeia [ 

Critjclsin of tlic naming of.. 089 

Scotland; Contribution to the history of dyeing in-. 

Illlbnor. 462 

Copper oro in.. 868 

Scouring agent. (P) Ockelmann .....7.... lOiftr 

fibrous materials ; Apparatus for-. (P) Macadam, 

and Eddy stone Manufacturing Co. 969 

textile pirns goods, wurp yarns, eta.; Machines for 

-. (!’) Alnley. . 261 

woollen yarn in cheeses, cops, etc., preparatory to warp- 

iug. (P) Heynumn . 1163 

Seouring-lands of Somerset and Warwickshire. Gimingham 1065 

Screening apparatus for ores, etc. (P) Megruw. 1068 

coal, colcc, etc.; Method and moans for-. (P) Ben* 

son. und Hoad, Wrightoon and Go., Ltd. 67 

materials; Apparatus for-. (P) Price. 681 

Scrubbers for gases. (P) Hollis. 1002 

Sea elephant oil; Constants of-. Lund . 760 

water; Process for recovering precious metals from-. 

(P) Baur and Nagel . 88 

woed ; Manufacture of products from-and their use 

for treating paper, textiles, leather, etc. (P) 

Ingham. 689 

weed; Preparation of a right-coloured adhesive 

substance from——. (P) Kreftlng, and Norsk 

Tangayndlkat,. 840, 8?9f 

weed from Zanzibar for use as fertiliser .. 1088 

weeds ; Treatment of-to extract iodine, etc. (P) . 

GJoess and Darrawe. . . 920, MOr 

Seal oil; Constanta of-. Lund.. 766 

Sealing wax Insoluble or sparingly soluble in alcohol; Manu¬ 
facture of-. (P) Von Jaslnskl. 703 

Seals between metal and vitreous material; Production of 

gas-tight-. (P) Sand and Reynold*. 171 

Seed grain ; Treatment of -. (P) Fry and to Wolf 9M. 

1067, non lfi* 

oils; Characters of certain llttie-known-Diedrtehs 1098 

Seeds; Apparatus for expressing oil, Juice, and moisture 

from-. (P) Schueler .. 802 

Apparatus for extracting oil from-by moan# of a 

solvent. (P) McCoid.... 65E 

Chemical, electrochemical, and electrical treatment of 

sown-. (P) Mies .... 

containing oil; Proas-ffltore for-. (P) Harbarger 

Risen* u. Bronzewcrke A.-Q, ... 

Expressing oil from-and apparatus therefor. (P) 

Siccr ... 

Extraction ol oils from-. (P) Turner .. 

Extraction of oils from-and apparatus thereto*- 

(P) Schmidt. 

Hydraulic presses for—. (P) HartmrterSkMtPu. 

Broozewerke A.-O., and Koeber 
Process tor extracting oil from*—. Of) H a rh uager 


432 

702 

































































































170 


JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY. 


PAGE 

Arid from-. (P) Worm*.~. .2 507 

688 


ScUgJnclUcem*; Preparation of trcJjaJnw: and a vegetable 


Taehu- 


Kcnuroli 


glycerol 
Von Wei- 


8i*lnuwtlne dvcHtulfH. Hauer. 

w*rle* ; Manufacture of < ulnurcd compounds of the ’ 

<U Melater, JLueiiw, und Hrlinmg . . 

>elrnimw aeiil; Color I me trie determination of truce* of 

• Meyer nn-l \mi (inrn . 

in sulphuric and; DctMtion of minute quantities of 

- ' Hclumdt . . . 

Mflllum ; Aetion <if xodium liwiroiuilphitc on- 

IWeff and Chiopm 

t ollojdal * for one m mcdicjm . Cutbi'T 
an colouring hr* nt in m nl.t lime o)|i«'«it<* glasses 
Klawei. Wilt and Krunki I 
wiivhnetric dr-ti imm.ition of MevVr ! 

1 reparation of io||i>idal solutions of in 
and erythritoi and nuxturis of the two 
inarn . 

•Vleniura-urseiuc <«iinpuuud«, Preparation of organic- 
(I ) Alelsti r, f,m mis, und Hrlinmg , 
cotujHiunds. Preparation of organic 
<P) Hledel A -it 

a i .1*** Wei Iconic and Pyinan 
derivative* of eyanhydrins, Preparation of 
Albert. 

■tMHl-atmrl; Manufarfnrr ;1 . (Pi Miiirh.ml ... 

■ ™ n * ; istctr'r '^r' 

m,u ” hi " , ' <i 

apparatus. <P) Kropp . . .. 

apparat it* for fertilisers, on s, i lay, , te t p) Tyler ... 
the constituents nt uiNeoiiH ihiuiipm. Process for *■ 


.‘I48r 


748 

548 

888 

201 

700 


(P) 


i:i7r 

1140 


constituent* of gaseous mixtures. 

\ u, »' 1 l-’Air Liquid' 

(P) I. Air I.iquidc Nm- 

the constituent* of liquefied Rah mixtures ; PrmViweH for 
„ ‘ • (P) Me*»s 
ruHily condensed or absorbed nuctifmidh from hot. 
('impressed gawoui, mixtures (p) Pohrulni ’ iiyi 

w-w. .(,■ from II,A|,,«n.v,w i!,r "■ (iv ^ 
Chambers mid Hammond , ir 

ttbr ‘for tt,M ,,om '“lOids. Apparatus 

lor . (|>) JInfer. . , ra or,., 

Braiiinl « i„„„ sit,,,.-.. Api'amittn" lur” 

• (P) r rcygang ...... 

UnwnliHtnKtiiri, A|.|»nilii a l..r Vl*»,0-iirt.l,-in,. 

apfmrutw. for*— (P) Pictet 11 

“““'Tt ..>ratu„ tor- V 

^.w- from liquid,.' (V) SlruhlMoh, and lirarral Kl.rtnr 
ilAlltrr Ituui.is rn.m a li.lxtur.-l,.|,'-„| k ; A|i|nrai,M for 
HifuMafr iMo ,t. nwMlturnf. ; IWn an.l a.rafoi 


too 

241 


ffi f oraf,. Jiiloriiatioital.- ,f,. rowgrnc 
(I ) Jaiibert 


<145 

615 


821 

780 


tlir “ , l“ l ; l J r ""i ( |;»*t.v by rralrlfimliiB: lw„ 

Utiubbi (llffrrrnt ilciKltlr. ; A|n«r«tu» for - - . (p) 

tmin 't'-MIr fl,ml* "A|,|»vmf'u» for'-". n*. "‘’ 7 

''-x-Har,!, ,u„l fitoiborhoi.l, j,f,| .... 11 ’ 

„ ‘i&^SSrXL- lr ™ ('•) 

1 fr “ , V W,I ,VI 1 * : A Iratu* for — . (P) (ioihuni iiwi 

Er,?Jil for'" tl "' 

Ilmn.i.Vl. (p) HerrlRun and other* «t 42 

llqui.l»)fn.m juj»r.i.t c .; Crntrlfugaln|,|uirati,» for-—. ' 

limofilili*; roiifrlfuital' " " . 271 


85(1 I 


■mtrrtah; —''(i>) JaVrA. ,.i 2 " 

tnlxial llqiirffml iiaw. ■ p.,■ • • • **5i r 

-t'r" ,,f , r*"e> -SKV&i--. , <r> Morrl,on t Z 

SMonillx ' .- «•> tWudrU 

°n.& IC for'—.'' (p) u 

Wyni*' f ^ MarWw' for'—.'' (P) m 

l.rll*. M.iiv ,„a,[, n^ l | „r ntwirbrd'ftom'muiajc* of 319 
laAtiSr rfj. 1 **"''■ tl'l Eo|«hl«. 044 

1#r — <« *4 


1172 

880 


667 

1005 


105 

1144 
24 Ir 


Separating—coni. 

aufipended impurities from gases and liquids; Apparatus 
for-. (p) Pfaul 


632 


681 

007 


RUHpended particles from ga«e«'by m'ean* of high-tension 

electricity. (P) Miiller.^T.200. 409 001 

suspended solidB from licpiids; I’rocess and apparatus ’ 

for-, (P) Jurraud. ^ 

SejiaratIon ; Centrifugal process of-. (p) Renincs 

xSeparutors. (P) Von (irueber. 

Centrifugal-: 

(P)„ David. 1ft o A 

!C! .ifPA I103r 

(P) Ward ami'WaAiV.V.V.V V '' 9 Wr, 1 I 1 Jg' 

Elrrtrnatalir— - for trcatliw inflammablr or expioaive 

nmtrrfalM. (p) Krau*. nst 

for KascB and rapmirH. (P) n,.y 7] r 

Maem'tlr “-’- <V " trlfU1!al -■ (P) jiiiutto — 1218. 


(PI 1 fowl's, Hoott, arid Wratern, Ltd., and Dal- 
gleish . 


319 


! 


(P) NaUiorst.*. *.. ^ 30If ’ 425 * 1 gg 

(P) llmtiiiNMm and Davie*. . r , fi T 

for n-movlng imtmrltle* from fluids. (P) Yardiey. 7 SR 

Jt0ta }7iinIboJdt t,C ) Masclunenbau-Anstalt 


,0r Vp)‘ llard?nge* 111 rgi1 «»'<«'fur'like'imaK^s. 


30 

608 


806 

566 


87 

540 


Hera for the cure of cancer. Production of-—. (p) Vnn 
Cnngeruad . 1 ' “ n 

*‘ H,,Uit< ‘ r j2H K '.‘ r, !' S :. Hynthm ‘ 8 — ■’ ’ Heinmler und 

Sesquiterpenes. Action of high temperatures on the 

Semmler and JukulMiwics. 

m LaM^ Indian copaiba oil, Separation and priijaTties of 
tJu . Seiumler and Jakubomez ... 

Settling tank and filter for ore pulp ; Combined —. "(P) 

tanks (p) Wlicl !! i! i. 

Hewaue , ^Apparatus for producing gas from-. (P, 

Apparatus for purifying —;. 

(1 ) JhlllZel ... >i(| ||ui. yin.. 

l,, “"‘ l ,ll,n ™ 11,111 Attiiiui'.'Lhl"I ’ 1170 

ApparaUw or trratniB-. (PI Irwin ... . ™ 

IfimlHMincal oxjh™ drmund of - —. lxrl.-ror . | 

u '’ -, u 

< Inriltration of— by fine screens Allen. 

.K",nd iiKi rtsri “ l >T«»n..ts-in,;,;: 

disposal . Hl» 

j !.’! tf’i ; n ’. u ^ r . “ ml SowubV i’liriuratiun Col ”l) 
disposal apparatus. (P) Nalmtedt.. 

^ ■«—• 2 
rftlnonlB ir^AfiquM-atiM for uoratioB and uaitlfyiilg — 

Kilb-r beds for —1' (P) lrwlb 1111111. 27 ‘'llU 

“ numnin» “ ^ l “ cl “(P> 1 '« “'Hd matter Wh«l 

M T £is ,n f^ - ( i?. p, ;rlis,.r n : ,! ; ,v, " s ' ■■■ “i 


mi 

980 


lWuiwiil; for' eteniunir- —' (p)'i*'riMte' U22 


Process for treating- 
Purifteatton of- 


. usi 

<P) Ih-iestman . ” 100 


PUrl j!inden ° l -“ n<1 “M“rato» " uierefor'.' \'vi 


(P> Janvier et Clc., 
(P) Leavitt 


1160 
372, 842r 


Purification of Salford 
Chester exjierimcnts, 
.Search for pathogenic 


-“•"■W ‘be lines of the Min- 

. , Melling . ] I Oi 

beparatkm of m.lkl, from-and VecovVrv' of 'ilm W 

tep.mter' 1 ’ (P* t ' L * b *' « 

S»e - : AnI JVa, i^ —•. »ad jiookett.'.'. 6g4. 535r 

“ d %\ u*K? tu8 ^ or .. , i G ? Uuc V ve ^i«tUlaUon of-. 

U) MenxieB. and M 8.0.8” Ltd . ini 

" “‘ "u,™ PI “ lr!l ' U “ ,or drying -' (O ilrimet and UU 

—•' (PiComp. M5 

fpicJ , 

■tody other wild. { Apiimtoi' tor dr^ig—/' (P) 

‘ m <*>*'—:' (Pi 1221 



















































































INDEX. 


Sewage—con*. 

sludge ; Treatment of-: 

(P) Janson. 981 

(P) Mattock, and Sewage and Garbage Power Co. 884 
sludge; Treatment and disposal of-. O'Shaugh- 

solidfl : Utilisation and treatment of the lighter pt>rtiuu ** 

of-. (P) De la Freenaye . 603 

Treatment of-: 

(P) Bflving. and Wetcarbomsing, Ltd. 1109 

(P) Butterfield. 604 

Hering.\. 1070 

(P) Irwin . I59r 

(P) Tcstrup, and Wetcarbonixmg, Ltd. 122lr 

Treatment of-by the Dickson process at Dublin. 

Watson. . 157 

Seychelles; EssentJal oil industry in.. 1071 

Ylang-ylang oil from. . 805 

Shale ; Distillation of-, and utilising the products for 

cruosoting timber, etc. (P) De Nagy. 680 

oil prospect* in the Union of South Africa ; Report 


Process ami apparatus for treating-in vertical 

retorts. (P) Waddell . 825r 

Production of oils from-. (P) Rolluson. 345 

Retorts for distilling-. (P) Pell. 913 

of St. Champ, Prance ; OH rich m sulphur from Kim- 

meridge-. Demesse and ltfauhourg . 8411 

tar; Conversion of -— into pitch : 

(P) Rosen. 240 

(P) Soe. Anon ties Combustibles lndustriels.... 476r 

Treatment of oil-in vertical retorts. (P) Waddell 34fir 

Shales; Viscosity of some-at furnace temperatures. 

Brown.1019 

Shaving compositions; Manufacture of -. (P) .Jcllinok. 118 

Sliawis; Machines for printing—*—. (P) Calico Printers’ 

Assoc., Ltd , and Muir. 309, 480 

Shea butter; Vnsaponlliable matter of——. Berg and 

Angerliausen . 872 

Shellac; Analysis of-. Itejxut of Gomndttec of Atner. 

Soc. for Testing Materials . 1020 

Examination of bleached-Woltf . 01. 757 

Process for refining-. (P) Cusaard . 492r 

Shepjiey Powder, Couiposjtiou of.. 103 

Ships’ bottoms ; Method of preventing corrosion on — 

(P) Hoigapfel. 025 

ShO-gyu oil. Nogai. 700 

,Shortening-composition for flour; Dry-. (P) Estabrook 

and others. 803 

Sicily; Sulphur trade of.. 309 

Sida fibre from India . 470 

Sifting potters' glare, slip, etc.; Apparatus for - . <P) 

Beard more and others. 094 

Signal'fusoc ; Time-burning railway-. (P) Roh*, and 

Central Railway Signal Co. 014 

Sikes’ hydrometers. National Physical Laboratory Re|tort 893 
tables ; The. method of calculation used in preparing the 

corrected-. Carter. 993 

Silage formation ; Chemical changes during-. Ncidlg.^lHM) 

Occurrence of methyl alcohol In corn-. Bart and 

Lamb. 1109 

-Silesia ; Production of spelter in Upper-. Rzchuika... 097 

Zinc, industry of Upper.. 200 

iSiltcu; Dehydration anil recovery of-in analysis. 

Gooch, Rpokert, and Kuxlrian . 44 

in mineral waters; Determination of-. Dede. 150 

Modification of the usual method of correcting-for 1 

included salts. Kuzlrlan . 162 ! 

In natural waters, alkaline softened boiler feed waters, 

and concentrated boiler waters. Goldberg. 1110 

refractories; Relative thermal conductivities of clay and 

-. Brown . 1052 

Resistivity of fused-at high temperature*. Camp¬ 
bell . 866 

retorts. Institution of Gas Engineers Committee Re¬ 
port. Bywater . 682 

Solubility of-in hydrochloric, nitric, and sulphuric 

acids. Wunder and Hulelmann . 279 

■Hlllcatc rocks ; Treating-and recovering alkalis. (P) 

Harablnch and Gellerl . 77r 

silicates; Action of plmsgene on natural-. Barlot and 

Chauvenet . 21 

containing alkalis ; Extraction of potassium and sodium 

compounds from-. (P) Mcssorschmitt. 422r 

Extraction of alkali-metal compounds from-. (P) 

Meascrschmitt. 3GSr 

Extraction in a soluble form of the alkalis combined In 

natural double-. (P) Van der Leeden . 865 

Hydrous-formed under steam pressure. Barringer 80 

Influence of humic substances on the weathering of-. 

Kiklaa. 1164 

Manufacture of base-exchanging-. (P) Permutit 

Akt.-Ges. 648 

Manufacture of halogen com pounds of alkalis, ala- 
nafnium, tfUcon, titanium, and otter bases from 
natural double-. (P) Van der Leeden .. 866, 966r 


Silage formation ; Chemical changes during - 
Occurrence of methyl alcohol in corn — 
Lamb. 


waipwim* Uf MKWa. MU' 

miam, and otter bases from 
(Pfvaa der Lseden .. 866,1 


mg 

Silicate*—ran*. 

Metliod of Inducing spontaneous crystallisation of —— 

Taminaim . 681 

containing potajh; Process for enriching —*— in potan- 

siurn oxide. (P) Schneider . S68r 

of potassium and sodium ; Cryatallluc ——: their pro* 

parntion and propertlee. Morey. 256 

Preparation of hydrous alkali-. (P) Paterson .... 1154- 

Process for decomposing radioactive-—. (P) Kbler. 799 

in soap; Qualitative test for-. Leiteh. 1068 

in soaps; Detection of soluble——by aid of sodium 

chloride. Isuard. 862 

rtyntlu**!!* of-. Pukall. 863 

for water softening ; Preparation of complex-. (P) 

Do Brlinn. 600 

Silicic acid ge!; Action of hydrogen peroxide on ——. 

Konwrowaky. 100 

gel produced hy the dcoomjswition of silicates; Contri¬ 
bution to tin* knowledge of-. Thiele. 860 

gel; Structure of-. Anderson. 889 

Manufacture of chemically pure, soluble-. (P) Ues, 

f. Elektrn-Osmose. 748 

Purification of Moulds containing colloidal-. (P) 

De Stucklft. 646 

and Hodiiiin-alumimum fluoride; Simultaneous produc¬ 
tion of colloidal (1‘) liumann und Tclaler... 760f 

Silico-ulumlnatc richer lu alkali than felspar; Manufacture 

of alkali-, (P) Cowles, and Electric 8me!ting 

and Aluminium Co. 1088 

Silicon alloys used lu producing hydrogen ; Analysis of-. 

Jaubcrt. 1091 

and aluminium; Alloys of-. Robert*.. 648 

and cerium ; Alloys of-. Vogel . 85 

aud silicon i arbldc ; Behaviour of — at. high tempera¬ 
tures. Ticde. and Blrnbriiuer . 754 

Silicon halogen compounds from natural double silicates; 

Manufacture of-. (P) Van der Leeden .. 865, 865f* 

monoxide; Pioductlon of - - . (P) Potter and West- 

i nghi »iwv . 866r 

oxyearbide; Manufacture of fibrous-. (P) General 

Electric Co. 594, 646r 

Preparation of an organie compound containing——. 

(P) Weyland . 668 

Silk, artificial; Damage caused by acid to-aud Its pre- 

vciitiun. Weyrlch . f - 1291 

artificial; Increasing the flexibility and strength of 

articles made of - - -. (P) Erlcdel .. 417 

artlllelal; Machines for making threads of-. (P) 

hoc. Aram, deft Celluloses Planchon. 196 

artificial; Machines for spinning-. (P) Martin- 477 

artificial; Manufacture of —(P)Tlrnpe,and Naaml. 

Venn. Hollandscho Zijde Maatsch. 349r 

artificial; Manufacture of-from viscose solution*. 

(P) Petit. 196, 858, P58r 

Artificial-, Manufacturing results .*.. 416 

artificial; Preparation of plastic masses for-. (P) 

Timpo.785 

artificial, Recovery of volatile solvents used lu the 

iimnufaeture of-. ltorth»4cniy. 915 

The fading of dyed-. Jones ami Parr. 480 

fibres; Process for strengthening-and increasing 

their elasticity. (P) Vowe. 968 

in half-silk goods ; Process for reserving the —— In dye* 
ing with sulphide blacks. (PLKarbwcrk Mfihlhelm 

vorni. A. Leonhardt und (Jo. . 960 

hank dyeing; Hydrolytic dissociation assisted by air 

anil light In relation to-. Hommernoff.1203 

in Madagascar. 1046 

Manufacture of — from silk waste, etc. (P) Graeger 

and Kammlcr.. 746, 828f 

Manufacture of weighted-. (P) Htcm, and Deutsche 

GasglUhlicht A.-O. 641 

Process for dcgummlng-by means of swp in the form 

of froth. (P) Rls . 477 

Process for weighting——. (P) Gfinther . 78 

Process for weighting-with haroutoxylht. (P) 

M filler.418, 590f 

Process for weighting-by moans of zirconium com¬ 
pounds. (P) htem. 1046 

Treatment of waste-to Increase Its coefficient of 

friction. (?) Muntz. 646 

weighting; Removal of tin from phosphate liquor* used 

In-. (P) Moill. and Wcidmann Hilk Dyeing Co. 689 

weighting with stannic chloride; Theory of—» 

Flehtor and Miltler. 689 

The weighting of-with substitutes for tin salts. 

Stem . 747 

weighting; Theory of-. Hoeruuvnn. 72 

Wild-from Mexico.. 478 

Silver and aluminium; Hardness of alloys of——. Pd- 

tranko . till 

from argentiferous copper; Electrolytic recovery of — 

at Ltthgow, N,8.W, Btokemore . 202 

in Arffmtum colioidale and Aratrtum proUlniaum ; Titra¬ 
tion of——. KorndOrwr ... 1226 

Aaaay of-by iron-nail method. Holland Drury... 29 

bar; Fineness of the 800 standard-. Yatnajjati.. 696 

Bchavtow of-—-at high bnnpentarea. Tlade and 
Bfrabrtwf .. 764 






































































































172 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


SHvar—axil. vxqm 

in orlgfo; Determination 

-uoM^M-gow ttn; •'-iiaiii*—;• p ur „: >» 7 ‘ 

JKl cqptoiit oxide. ’ tfatheinM aaiTilbLtlla. 1092 

<V»nWB preeljdtat*; TnSSS of J^’ kt L bury . 815 

nyanldlng; Use of II,,77™?“ M< *raw-... 423 

8,2 

*JH: i.izrJz.rz, J£ i6 i£g2 : '■ ■ ■■■■ 

Ftfvet. **>mpiex sulphide ores. (pj 

Extraction of--from ores. (PI flow vim. 821 

Hasu&w hy £LSSSZ : : 

BoRltcli 


m* 


702 

1067 


608 

922 

1092 


Losses of - - 
ore flotation; 
ores, Assay of Cobalt - 


~at the NipliwinR ’miil’ 


*Jead-*ju(! alloys, Ternary —— 

-in 1 -uiKlluUoii. Loevv.".'. ?¥? 

—■ itapwi.:::::. 1 

M ( obalt——■. HnifKit 141 

un» MntnhiiuK dnictfirimw slimes; Tn'-utraenVof'—. 12,1 

wr <» ; Desulphurising' of 1111 *V ♦V.« ’ 794 

Ontario. 

!• Olpik—*••. 

complex- . Mlcklo . 

SSi 220 

' '<*>'** 143 

In precious metal bullion; h c p. 

Dewey. .. Ul ~“—• 

Precipitation “ jj™* ;, uUoiwV * Mmw 


60S 


477 

m 


m 

432 


(Pi iiycliiiriioir 


1057 


PrprlpitnUon mid separation id Viiii'itimiV 202 

i;.n^K a “ l rS n du,t: Mi-rtun.' 320 

Reravnry ill ■ -- Iron, nirnrUiivYirV,' 7n\ W.,Y . SS ’ 55! >r 

^aicy !!i | 

voltameter, The- txiwrv 8 1 . 424 1 

WorUfft piotluetiou of- - .. 1080 

•Rllle, alloy* ; Hard mm of —— . lV-trt*nltf>. 883 ' 

«^^J5sr w ■•’ ***** i 

M " n t 1211 : 

nitrX ' - - ny "’' 


fikina-cnni. 

fi«IKnt of the Into-nation!) Commission for the „> 

j%£ 0tt :. a,n '*" d sfeS: 

5S?S 

Beaudry and (frenouillct. . n> (P > 

“**• ^Stiin^TdStefo rPraov l“« '^nhom -~."ffi 

twHic; Dc termination of tic' phosphoric'add fo. 

' soluble in Citric: ncid. HaLdbig ln - 

bnsit, Influence of granular condition of '' ’' ini' ‘4; lld * 

Of MeTn'TL" »,£“*• * to availability 
and Kmmrrs 1 ' A U ' J cmer "aliwerk, 

Vmv fS. SLSi-Sf 8< " 

W^r’ksl 'riStra'-A tocb-Luxomburglsoh” S- 
Ibu hydration of bhist-fnniacr’--"-"' Bluin',iiYhij. 52? 

pSult’!!S,K: A 4 

"fmZi ot moitc 1 ,. Ms 1080r 

• Oci^r h 8 '^ Mltt, ' lrl “' l '‘ l “ tUl ' tic niont-JucluBtrfc 
““ffiSfrL”! "iw brink*; slab,; bi',**,.' V,.,.' • y ro ;,; 1165 

<!*)soiioi::::::;.S 

Determination „f blast-furnace 


704 

700 


„ bW-firnw r:IFr^B"' '*•; 

Manufacture of porous - 
1,1 I ortland cement; 


Hart . 


43 


Com- 

Preparation anTYeHilmtf’of * '.Vr, 2 ' r » 

silver volumeter. Itmvi and others* n ,h ‘‘ 
nitrate, *,lulu,as ; Solvcaf |>r,i|a-rlira ol ." i' ..I!?? 
Illvrring aluminium, Iron, or si,,I c'l..|.|r„lvl„»i „ ^ '1 ,US8 

previous e,,]i|armg <1*> llevelml ' W1,,10 “' 

,,r »*« 7 lng'u,J'-"-. 

smyciag gi^nd fahrl,,, ttmmami apimm,,,, l0T 

Niugle leaf pirn:: (tin, resin „f 
Hinlgrlu; Constitution of 


<F) , 

rd^cCnn 61 "* ~' <i’i Boiicy 1016 

a CWanSi 1 “ r ' io ' fr »'“ 'to- 820 

Talbot-. Dafcrt.. . !! . 594r 

ra, a t -- , " r ,h ” 'nanufacturo ol bricks. ’(i>j lM " 

?«?' -■ Bennie”::. 

irom the manofnrtiu-e of alloys 


360 


(P) 


609 

603 


und iron in the electric furnace - U^T/r * 

making Portlsml cement. (p“viVtaim *- “ 

ss-and funme,, for obtaining 


fct 


Proe 

Heparat 

moiti‘11 — 
Stud; 


422 


Sehorper . 


64J 

33 

049 


"66r 

679 


IS 

426 


131 

1152r 


Hinteriog ores ; A |,pa rains '''', 

1W, *"' 1 Metallurgical (i. "" ,l 

iJ^d'Mrc!,. " ,) Wwkk > “" d toWtt".u,i 

and xtretiddng ),rm:css : Uunlilne'd -.'.''' YpV v • • ■ - 

in7Ldd n “' <Tl ” 1 " (,>) »"“« ItonhmV, 

S|M ‘ ***£:. « commercial-^-1;' 'v on ' P ;„; 

suing comiKisItlon ; H,adn-*»p '.! Vm '''' ■' • 

'Xml ,McrtMm " f r ""lu and anitSil-—." Krti- 

fur isiper; Preiairatioii of —'.'.' (p)' iVtniliiiti' aYd 1203 
„ Casein Co. of America . ' ' i U l - „ 

tyteads or yarn., A|,r«ratu, f„r'l^.' W u r Y,i,' 74 

Wtaal, ami Co., anil llottomiav... "Heock, __ 

nvm, ^ 1" Dterefor. (t) i*yrah' lu ,^ 

k ' foiJf”'"* ln —• < p > Aef.-fba. f. Anihn- 
l>W, tt n tiaidf^tnfo Yf Wtter'.'' <i>> ti0r 

tKp $8Zt .?!~:7. ^mi dy^. 'ip, « 

Pitmeta for drgreasitig —i.i, ' Vp, ima .0 .tSSr 

PiriMM to deplla«i« and redichi* 

l ^7R tohgtotlmi nndwatoproogn, dnttatod 1 * 8r 

attadka dj'iiiihi'i' 


, tThm-for'. 1 ' U'"' Sennnier^ Cilt “*-“j “pWratitii ** 

Mate»; Manufacture of artlilctal . . /p\ Wfy 836 

Keswick .... . 1 -‘ < p > Macdonald and 

•Slime cakes; Process of clislodiiitiB —_L * /n\ a*»’ * * ■ •••••• • 1080 

u ButP-rs Patent Vacuum^FilterCn s,lel>her(i » 

<ju tt 9d purification of_fPt’ rrAAn. ®82 

""™ : and “PI»r«to 8 for lb,uk|7 n j;' (p } *» 

a“.:::::::::: $ 

(P) Butters . 

<P) Stadmwi, ,ml XtutiYm Patent VaYoura'iriitii ™ 

Apparatus for roasting—' Vpj . 

Apparatti.s to^raUpg koe-iULTa^mitarr,'from 

Draining and concentrating t 

Wllntoe ui_' 


781 

32t 


... ” 7r 

pteM r 5i.^r /^ s m 

"‘^^H.'rSUr 1 ^ ^Kl and oiiic,-: 83 «* 

Treatimmt of metaiiifemoa--1.'' Vp,' . «W 

Slndge; Apparatus for drying-fpioadm . 30 

' r "c:m7 t ^^dfo nOTOUtl0U ‘ Dd ' “< —- 4 “ 

“-tor ' rowta *» 

bib 

«■ Tonirerko to*™** BrannkoUw-, Brikatt-, 
<Mwy; ifathod. aad .:•. . w 

—• 40. 





















































































SUBJECT INDEX. 


M 


uitUpox: Preparation of curative agent* for- 
Punndorf. 


<P> 


SU9 

554 


80 

800 


063 


1100 


S20 

melter fume*; Apparatus for arresting-and recovering 

their values. (P) Vadnor. 321 

fumes; Device lor treating-. (P) Biom. 705 

fumes: Treatment of and recovery of values from-. 

(I*) Vadner. 870 

melters; Fume concentrator for-. (P) Smith. 1059 

melting furnace: 

(P) Rlveroll. 1014 

(P) Williams and Holdgworth. 1014 

furnaces; Cooling lower electrodes of electric—(P> 

Krupp A.-G. 809 

furnaces; Liquid-fuel fired-. (P) Siegwart and 

Slegwart.342, 963r 

metals or the like In crucibles. (P) Solomon. Sir 

raetalR, ores*-etc.; Apparatus for electrically-. (P) 

Guggenheim. 420, 41H)r 

metals; Process of-. (P) Hilliard, and New ling- 

land Metal and Machine Co. 31 

ores; Apparatus for-. (P) Potter . 109o 

ores ; Furnace for-. (P) Buchhollz, anl Oil-Flame 

Furnace Co., Ltd. •*.*••• " 55r 

process and apparatus ; Electric-. (P) Grubowsky 

Tipping furnace for-heated by liquid fuel. (L’> 

Price .. 

volatile metals; Electrical process for-. (P) John- 

works in the United Kingdom. Report by Chief in¬ 
spector of Alkali Works . 

Smoke; Apparatus for producing and treating--for 

sterilising, etc. (P) Marlow, and PiUBomcter 

Engineering Co.. • • 

Apparatus for separating solid matter from-. (P> 

Jackson. •••••■ 341, <37r 

The campaign against-. English and American 

results.....* • 1219 

from furnace*, etc.; Apparatus for treating - —•• (P) 

Thomas, and Smoke Eliminator Hynd., Ltd. vor 

Means for washing-. (P) Jackson. •■•• • 4fl8 

from metallurgical furnaces; Recent progress In the 

abatement of-. Sohilfncr.• * 

Removal of soot and like material from-. (1) 

.. 584 

separator. (P) Holmes and Friebis .. »4 

Treatment of-. (P) Burnside and Anderson .... 1143 

washer. (P) Foster, and American Smoko Washing to. 635 

Soaking pits: . 

(P) Siemens . 444 

(P) .. 144 

Soap. (P) Kreutringer and J uenger ....... •••••••••••••. 148 

Apparatus for use in making—. (P) Edwards and 

JUtice . 148 

with a basis of petroleum and other hydrocarbons; * 

Manufacture of-. (P) Outtaert. 00-j 

-boiling trade of Marseilles ... • ■ ■ • ”74 

Contribution to the knowledge of potassium-. Kurz- 

maun... 

Detection of silicates in -- Leiteh ......... 

Detection of soluble sillcateB In — by aid of sodium 

chloride. Isnard ...••— 

Determination of the fatt y acid content of-. Besson 7iu 

Determination of free caustic alkali in--: 

Bombard and Huggeiibcrg. J 48 

Kllng and others . •*** 

Determination of rosin in-: 

Lclatc and Stienel . 

Woltf and Scholzc. -. 308 

sontaining hydrocarhons; Manufacture of a stable * 

(P) Plclnes...• ® 6 Ji 1Zl5f 

Increasing the efficacy and hardness of neutral by 

adding hydrocarbons. (P) Plclnes. 603 

industry; Fatty product for use In the-. (P) l>e 

Bandleour and de la Gabinlfrr.. 324 

lyes; Determination of glycerol in-. Tortelli and 

Ceccherelli . 5?Z 

making in Japan . 750 

Manufacture of-: . . a 

(P) .. .. 

lUnufacturo .nil aw-llratlon of » new — 6 TCj 

M.nuf.rture of compact floating-. (P) Muller 824, flue 

Manufacture of milled-. (P) KtoPfer .. 

Manufacture of rein—P) AktKbourln ..160r 
Mamii.rt.iim of trimethylamlne derlYattve* for me In 

making-. (P) Hrrimann .- 4 ,y . 888 

•ontatnlng mercury ; Preparation of-. (P)Melster. 

Lucius, und Brflnlng. “U* 

Maphthenic acid —. Davidsohn ... 87 

powder; Api-aratn, for nee in making-<r) 

Preparatirti oflhighly anttaeptlc, eolnWe-. (P) 

(P) Sohufke und Hayr.. . 324 

solutions; Alkalinity and degree of hydrolysis of-. 

MeBftln and Martin. 640 

solutions; Effect of waene on the lathering power or , 

Hetty and WilHard... a.. ..* • * * l 1 ®* 

aohrtkms; Studies of the constitute* of—. Bun- 


MM ; 

Soda, ammonia-, process; Another form of the-. Fedo* . *• 

ties ancfKolMmoff. U&- 

ammonia*, process; A new theory of the . Mason 481 
caustic; Purification of solution* of-used in mer¬ 
cerising, (p) Chambers and Hammond. 418 

caustic, used In mercorbsatkm ; Recovery of the ——, 

(P) Brfichter. 480, 880f 

lye; Puraaoe for the continuous evaporation or can-, 
ccntratlon of—-. (P) Wolcsky and Volesky— 83 

lyc used for mercerising; Finalising the-from ii*e, 

etc. (!•) Matter . 089* 

Manufacture of ammonia- --. (P) Clemm. 24r 

recovery plant in Hmiu-o llulose mills. KchrMtur...... 744 

Hodoinmoniuin ; Hydrogenation of polycyclic hydrocarbons 

by-. Lcbeau and Picon. 913 

Sodium amalgam ; Action of variously treated waters on 

-. Parker . 84 

amalgam and water; InUueiice of-. Baker and 

Parker. 84 

amalgams; Specific volumes und electrical conduc¬ 
tivities of-. Vunstone. 1213 

Electrolytic process and apparatus fur making-. 

(P) Marguet. 839, 027f 

Manufacture of-and apparatus therefor. (P) 

Swan and Kendall . 480 

Manufacture of stable mixtures containing metallic ——. 

(P) Goldstein. 231 

Preparation of --: 

Neumann . 484* 

Neumann and Gicrtseu. 283 

Sodium neetylsalleylnto; Preparation of-. (P) Wtlifing 439,1938 

alkyl thiosulphates; Action oi hydrogen peroxide on 

-. Twins .. 218 

aluminute solution: Stable—(P) Hjtcnce, Craig, 

and Sponce and Sons, Ltd . 1163 

-aluminium fluoride and colloidal silicic acid ; Simul¬ 
taneous production of-. (P) Humann and 

Teisler. 750r 

bciuylHulphauilute ; Action of-on vat dyestuffs. 

Haller . 120a 

bichromate : Manufacture ot-. Dim . 917 

binuiphato in a directly calcinnblo form; Manufacture 

Wl (P) A -O. Dynamlt Nobel . 354r, 485r 

(P) l/.ffler. 886r 

bisulphite ; Influence of-on Portland cement. 

Luftschitz . 26 

bisulphite!; Manufacture of-. (P) Howard. blfi 

bisulphite ; Manufacture of solid-. (P) Howard., iiOtF 

bisulphite; Production of stable crystalline-. (P) 

1 toward. 789 

carbonate crystals ; Process for producing-, (P) 

Bpazier ... 740 

carbonate deposits of Africa; Natural-. Wataou 74 

carlKinatc deposits In South Africa ; Working of-.. 360 

chloride and lead chloride: Equilibrium between- 

in aqueous solution. Dcmassicux . 361 

chloride, potassium nitrate, water; The system-. 

Leather and Mukcrji.. .1007 

chloride; Process for decomposing-. (P) Hd- 

bronner... 844 

citrate; Comparison of —— with neutral ammonium 

citrate, ltudnlck and others . 704- 

compounds; DeterminaGon of free caustic alkali in 

commercial —. Kllng and otliers . 324 

compounds ; Extraction of-frtun silicate* containing 

alkalis. <P) McHserschinitt.... 422r 

fluoride and aluminium fluoride; Manufacturn of a 

double compound of-. (P) Iluroann und 

Teisler. WO- 

glycerophosphate; ^ (imposition of commorcial-. * ■ 

Uinney and Bennett..... m .... 84# 

hydroHulphite ; Action of hydrogen sulphide on-. ^ 

Hinnatt . &Hk 

hydrosulphlto; Process for making —— baaed on the ■* 
expansion of liquefied sulphur dioxide. (P) De*- 

camjw .. 7IWr 

hypothlorltc; Ai»purattw for making-—. (P) Champ 484 

hypoiodite; Use of-in the determination of aldotea. 

Bland and Lloyd...* •;. 

iodide solution; Solubility of iodine In-GiU. 8M 

naphthenate. l)avldi<»hn..... 87 

nitrate an<l calcium cjanamlde ; 1 ortilislng effect of a 

mixture of-. Bolin . .121# 

nitrate Industry of Chile . . . <8 

nitrate production in Chile ..... f. 74# 

nitrate; Hhipmcnt* and consumption of-—-from 1911 

to 1913. Montgomery and Co. ... 

nitrate; WlnUr spraying of fruit trees with--. 

Ballard and Volck........... 

perborate; Applhation of-in printing. Trepka .. 7W 

perlMirate in bleaching; Vaiuo of-. Knw,....... ilW 

perborate; Decomposition of-in alkaline sotutkm*. 

Bchenck and others ....... JJI 

perborate : Stabilised-. (P) Kemmerirh .,..... 7ml 

peroxide for bleaching rag half-stuffs; SuilablUty of 

-. Von P o — nner .. UM 

phosphate; Reduction of db—-by attermttef 

electric omenta. WeMer and Hatwn ..... Jffi 

nolrsaluhide*. Rule aod mnu,.,,4M 









































































































174 


JOURNAL OF THE SOCIETY Olf CHEMICAL INDUSTRY. 


FAOK 

salts; Effect of manuring with-on the composition 

and yield of plants. Rhode Island Exi>crlmcnt 

Station Report . ............ 1022 

salt* and potassium Halt* ; Electrolysis of fused matures 

of-—-, Neumann and Bergve .. 

salts; Process for *« iwrating — from potassium salts. 

(P) Bassett, and I'lmr (Chemical Co. *64 

•alts; Purification of ---for electrolytic purposes. 

(P7 Von KUKcltf.n and others. Ml 

salts. tle</)vcr> of - - • from mixtures with potassium 

salts. (1*) Dolbeur ami Merrill . 483 


Silicates; Crystalline-- 
perttea, Moiey ... 
alllnitc*, Crystallise.! - 
sulphate. Effc.t, of 

ilDSdllOlf. 

sulphate and phosphate 


their preparatiou and pro- 


253 


Jonhs . 803 

on the it row th of plants 


Uf. 


Commercial standards for 

dried - . Cnmcv arid Bennett . 

sulphate solution* . Action of - on wool Eorf — 
sulphide in a standinu sulphide dye-huth. Rapid deter¬ 
mination of- lan. 

teiltiride and seleuidi , Ihvpnration of - Tschugaetf 

and Chlopin. 

Koil acidity; Influence of sulphur <>» Lint. 

earhonates; iMcrininutinn of -Hut<liinw>n and 
Maelentian ... ... 

constituents; AsHinul.ition of - h> oats. Paterson 

and Scoff . .M21 

(oiisfltiients, Relative w.tiihiht\ of - Kwehur— 1100 

Electrical method of d.termlniim salt In - - Ream 
and Freak ... 

extract*; lieternuiuition <.t curiam in --- Aims and 

tiaither . 

extracts, l».i. iinimitioii o| |ilinH|ilml«h in ITes- 

cott. . 

Influence <>i snlphut, sulphites, and thiosulphates in- 

on plant-growth Thulaii . 

mlcio-oitfanwnm . Action of mineral fertilisers on some 

.. Liiniia ■ ... . 

Movements of rnamiies m the Lefevre .. 

Ileiatlon of certain plants to flic formation of mlrut. 

I a oil and Li/, r. i II ... ... 

solution and the iuiiicmI .mid it units of the soil Ball 

and nthem. . 

Sterilisation of- - . . 

Mlcl'ikwilion of--- . tl') Holmes. 

sterility in .lava. Ledehnerand Bcrkhoiit. 

Htudli s of uli arid - - in Assam. Motftfltt. 

Soils . Aeid ttyikuharii. 

Action of mantfaiiese in Skinner and others 

Admit pt Ion phenomena in - Harris. 

Bacterial action in as a fun< Hon of food concent rn- 
turn and of insoluble oritanie matter Rnhu . .. 
Determination of i arlion in Amc* and < blither.. 

D-terminatlon of iniimi* in heavy clay — . fienui 
Determination of the lime requirement of - - - 

HiuelJ and Lyon. 

Hutchinson and Madamnun. 

Moulton and Trowbridge. 

Dt termination of phosphoric acid in - Hornliergcr 

Determination of the surface of-Hanley. ... 

Distribution of .eifaln constituents In the sejwraH* 

loam— . Htelukoenltf. 

Excessive quantities of nitrates in certain Colorado 

Headdcn . . . 

Perrons Iron in Morlson and Doyne. 

•Growth of plants In paitially sterilised- Kusneli 

and Pefchcrhridgn. 

Influence of organic matter on nitrifyatJon or denitHfl- 
*. ration In amide — -: 

cUarthel. 759 

Xowowic*. 841 

Nature ami amount of fluctuation of tin* nitrate content 

of arable - • - Russell . 

Occurrence of aldehydes in garden and field - 

Schreiner amt Skinner. 

•Occurrcure and nature of owlwmtacd material In- 

Nohre.incr ami Brown. 

Organic nitrogen of Hawaiian-. Kelley ami Thutui*- 

son. 270 

Origin of vanillin in— . Huilivan. 1164 

Presence of some bcnxeim derivative* In - -. Shurey 4:t2 

l*roce« for miking-Impervious, (PI Abraham. . 

Relative effect of lime ms oxide and carbonate on eer- 

‘ tain-. Hutchinson and MacLeunan .. 

Selective adsorption by-. Parker. 

Solution and precipitation of iron in the formation of iron 

pan in-. Morlson and Bothers. 

Volatilisation of ammonia from —l**mmermnnn 
and Freaenius . 


829 

689 

Pit! 

54H 

975 

inor. 


1065 

800 


or»f» 

655 


11(11 

1021 

um 

1021 

1101 

10(10 

1100 


r.oo 


560 
800 
I 53 

34 

1132 

10(56 

432 

210 

700 


of 


560 


210 

075 


560 


t»:*3 


M0. r » 

210 


210 


PAOR 

Soldering alloy. (P) Long and Rapp. 970 

compoBltkm. (P) Richardson and Richardaon. 86 

copper or nickel; Proem for-. (P) Autogenwerk 

Sirius. 205 

Preparation of electrodes for electric-. (P) Kjellberg 1162r 

Proem of mixed-. (P) Chameioy. 968 

Sole leather; Bleaching of-. Sprague. 1164 

Solid materials ; Recovery of finely divided-suspended 

in air or other fluid. (P) McrrelJ-Soulo Co. 1024 

matter; Means for collecting and discharging-when 

pumping liquids Ruches sewage. (P) Pennell and 

l)rtcn-Boving. 1221 

substance* from liquids; Process and apparatus for 

sejiariitlng-. (P) Hencke ..302 

Solidonin, a bant llbre. Werner.957 

Solids, Apiwratua for obtaining gases from-. (P) 

Weston. 24, 486r 

A p pa rut us for separating liquid from-. (P) Colburn 1081 

Determination of the density of-. (P) KaUUinc. 163 

and gases; Process and apparatus for effecting reactions 
between — at high temperatures ; 

(P) Ahunmium-lndustrie A.-U. 736 

<P) DreajHT . 788 

and liquids , Centrifugal treatment of mixtures of-. 

(P) Bromct. and others . 1111 

from liquids , Process and apparatus for separating bus* 

la nded-. (P) Jarraud . 65 

from liquids. Process for obtaining —- . (P) Merrell, 

. and Mcrrell-Soule Co. 850 

Process for hcjiu rating--—from liquids and wushlng 

f hem. (P) Reirigun ami others. 342 

Recovery of the separating liquid from separated -—. 

(P) Du Pont and others . 03r 

Hiinpciidcil or combined in fumes, Extraction of- 

(P) Armstrong . 186 

suspended m liquids; Extract ion of-in the form of 

mud (P) Hcrtcnbcin . 540 

in suspension or solution, Process ami ajqwmtiis for 

drying- - (P) Beeton . 1 H 8 r 

Solubility determuiiition at high temperatures; Method of 

" - Tschugaelf and Chlopin. 1173 

Solutions. VppamtiiH for making and tUtermg — , for uso 111 

extracting metals from ores. etc. (P) laherwood 703. HUAr 
01 organic ixmiiikmiiuIh prodneing emulsions with water; 

Liquid or solid-. (p> Vidal. qj r 

Solvent* for cellulose; Preparation of —. (p) Was,Her¬ 
mann . 7 #- 

for difficultly-snlithb- compound* m organismali:uii- 

erotlon*. (P) Luekow.*. 22lr 

for fats ; Separation of the vu]Kiurs of-. (j’l 

Bmhn, Dupont, and Rioni... m 

M a mi fuel ure of organic-: 

<!’) ]>u Pont de Nemours Powder Co. 278r 502 

(P) Hclhronuer and Criqucbeuf . ’sp-j 

lor use lu preparing lacquer*; J^etie esters as’ — ’ 

(P) Churn Wcrkc vorm Dr. FJ. Byk. 557 

Prod net ion of - - by means ol halogen compounds. 

(I) Masland, and Du Pont de Nemours Powder Co. 219 

irom rubber, caoutchouc, etc.; Recovery of the_ 

(P) Boeder.. .. ' 703 

u«“d in the iimnuiivctnrc of plastic materials; Recovery' 

of volatile - —. Barthderny . 9 jf, 

Sool-fall study 111 Pittsburgh. O'Connor. 499 

Products isolated from-. Knccht and Hihbcrt.. ]. 303 

Sorghum , Use of sweet-as source of sugar or os fodder. 


Annctt. 

Sorption of adds by wool; Kinetics of tho- 

dcorgicvles and Dietl. 

Soup Monufaeture of u solution of substances with the 
odour uml taste of ■ - - (p) Audertmeher Ddrrge. 

"disc 11 . Consi*rven-Kal>r. Luithlcn u. NauniannV. 

Souring textiles; Vse of boric acid for-. Weiss R fl . 

port by Strieker.. 


1069 


641 


An 


762 

1056 


343 

1054 


1100 

SotaMim tfagHrii/WHrtn ; Constituent* of-. Isolation of 

» new gluni-alkalokl. Turin and Clewer. 435 

HoUeT, <P) Wilkins and Morris ... 86 

Aluminium-. (P) Bailey, and Navaltum, Ltd. ... .so 

for alummlum and other metabu (Pi Koenig. 599 

Determination of small quanUthw of lead in-. Bre* 

lean and Ftniry... 1012 

Mamitoctnreofwft—<P) Dwywr. 970r 


South Africa ; Investigations of the white wines of - 

•etiological study. Brown . 

Mineral industry of-——In 1913 
New Custom^TiirifT and Regulation’s of the Union’of ’ 

Refiort on petroleum prospects In the Union of 
Craig. 

Tin resource* of —- — 

t Itk»i ul; Anmi.l Jt n „rt of"ti,V chlei'in*pBctoV'ci( ’ 

I.xplosly ch for the-. Dennc . flia 

j nion of. Definition of adulterated or loaded leather!! 759 

Working of sodium carbonate deposits in.. 3 f !0 

South Australia , Magnesite discovery in.. 591 

Southern Rhodesia : Proposed new Customs Tariff of — 

,or '" u . Ill* 

Si,s» l»an .nil nil trade at Dairen. 7 5 « 

Imui oil, Hardened-, MeJlana . ' ’" 701 

la-ana ; Manufacture of allmmUry product, from'. " ' 

(Pi Ooaael. «a, 

tmana; Piratic materlai from-for finbddng', apiimimr 

nndwcnvlng. (P) Coolant and Perrot . . ft, 956 
l*»na; Preparation of an ajont for dMokxfilnc and 

darlfrUw tannin and dymtalf extract! ftotn-. 

(P) UamiMt .A... gig 
























































































m 

740 


134 


100 

m 


705 

991 


007 

701 

1100 


08 


003 

08 


880 


' - * PAOl 

_. 4 of plastic substances from—. 

_1 mud Humphries . S41 

milk product; Manufacture of a-. (P) Monahan 

and Pope... 

Spain; Dloeovary of pota*h suite In.... 

Spanish pyrites m raw material in sulphuric acid manufac¬ 
ture. Uhlmann .•. 

(Tarragona) port wine. Klckton and Murdfteld. 658 

Sparteine sulphate; Genisteine, a volatile alkaloid from 

erode-. Valour. 

Spattering of metals; Cathodic-. Kayo. 

Specific gravity of add in cells with sealed covers : ApiNir.i -i* 

for testing the-. (P) I). P. Battery Co., 1/ 1., 

and Klllott . 

and hydrometer tables. Joseph and line .*. 

Spectacle glass; Preparation ol oyo-prancrvlug-. 

Crookes. 046 

Spelter; Production of-in Upper Silesia. JUehulka.. 

Sperm oil; Hardened-. Mollana . 

Splpwsyl (*'418’*). Boon . * 

Spirit distilling column; iligh-proof, water-cooled . 

(P) Publicker. 102:t 

Industrial and mineralised methylated and pure-.. 1110 

Sm alto under Alcohol. 

Sldrita. Government Laboratory ItejMirt. 802 

Ageing or maturing-. (P) Viaiinu.. 

The method by which the corrected Sikes’* Tables, used in 
India, for determining proof-strongtlis of —, 

were calculated. Carter.,.. 

Mcthylation of-. Regulation of the Dominion ot 

New itealand.,••••• • • • • • 

Procedure to lie observed in connection with the use in 

manufactures of-in wliich duty has not been 

paid (Sect. 8 of the Finauce Act, 1002) . 

Process for agrlug-artificially by radioactivity. 

(P) Farias . 978 

Table of specific gravities of-for use with Bedford's 

oorrocted Sikes’s Tables. Rnkslilt and Slnlia. 288 

(Paiier cancelled. See page 610.) 
Treatment of • - -to improve their quality. (P) Henry »79r 

Spirituous liquors; Detection of methyl alcohol iu-. 

Vivario . 1,36 

Hponsr ; Mwmftctoie of artilrlal — (I*) Ottorupoti ... 858 

Snr.vimi nm>aratu» for troatfnif liaaos and vaiwure wltli 
r liquid*. (1>) Fowler and Medloy ............... OSH 

device especially for niodn nuking aulphnrle ackl by Mir 
oliamber nrora»». (>*) Harkortacho Bemworke 11 . 

Chem. Fair, iu Schwelm ...... . 830 

liquids; Appliances for-. (P) Samuotoon and Back. 

house.. .;.• . 

liquids and mixing them with gasea; Apparatus for- 

(P) Salslw.rgwcrk Neu-8taasfurt . 188 

pulverulent materials with liquids ; Apparatus for-. 

(P) Gardner.•.• • • •.... • ■ 

viscous materials such as tar, heavy oils. etc.; Apparatus 

for-. (P) Reader . 241 

Horace; Experiments on the hydrolysis of white — to pro- 

duce aloohol. Kressmann . 880 

The grinding of-for mechanical pulp. Thickens ... 1202 

wood; Action of chlorine on-. Heuser and Blcbcr 71 

Squill; The toxic principle of the ~—. Kopaczewski. 664 

fitannates; Synthesis of-. Pukall. 863 

aunnlo .“‘‘"I"': 355 

chloride; Manufacture of-from materials con¬ 
taining tin oxhle. (P) Goldschmidt... 

chlorideTTheory of the weighting of silk with 

Pieter and Mfiller . «8» 

Starch; Action of cold concentrated hydrochloric acid on 

. Daiah . 1)34 

Apparatus for drying-• (P) Bauer, and Com 

Product* Refining Co. 801 

Ohongea in phosphorus content in the modification 

and dioatatlc hydrolysis of-. Studies on 

vegetable colloids. Samec. 760 

Conversion of caaaava-into dextrin. (P) Riboud 

aiui Ahnert ...*.••••■•• 627 

Decomposition of-by boat. Bantlin. 129 

dextrin*: Behaviour or-to different yeasts. Von 

Friedrichs . . .. a . 828 

dust explosion; Report on a-. Gromnor ...... 

Actional liquefaction of rice-. Worth and 

Dsnlsrit.. 

(nanltf; Action of d Ustws on-. Bakst and 

Horan .. 

Uunfacturo of -—. (P) Monte. 

&ES5S£t of atm of-. (P)UlKnfeM. 

MaMfaetore of-—ot material# oonUfofns atordi. 

to ptat »*£w; Drtermbsrtbm ot -. Darts and 


631 


865r 


60 

438 

760 

1217 

958 



657 

m 


the binding properties 

ii ii tf fci ;'<»Haim w 


fltsroh into 

Production of adhesive substances suitable tor use ** 

sise from-. (P)Casein Co. of Amidca .... Mr 

and the product* of 'M hydrolysis. Van Friedrichs ., W 
and Its transformations; Notes on the chemistry of 

-> Davis ...... 800 

Use of Mucor BoulanI No. & for saccharifying —; t 

(P) Boulard . 4Wr 

(P) Soc. d’Exploit 'doe Prooddto H. Boukrd .. 407 

Velocity of hydrolysis of-by cold eonoentrated and 

fuming hydrochloric acid. Daiah.. 934 

Starches; Di verso nature of-. Tanret. 607, 1068 

Starchy material; Apparatus for washing disintegrated — 

(P) Uhlaad Gee. 86 

Steam boilers; Urcaso for preventing and removing in¬ 
crustations from -—. (P) Oilvoras . 148 

boilers; Moaua for preventing and romoviug hard soale 

in-. (P) Jones . 1080 

boilers; Prevention of pitting and coirosiou in-% 

(P) ll.iythorpo. 1060 

and combustion products; Generation of mixed —— 

for tin- pioduetion of rawer. (P) Kinnuar. 653 

generated by quuiichiug coke ; Utilisation of the-. 

(P) Kopiwra, and Koppare Co. 1197 

Generation of-: 

(P)Kirke.und Bonocourt Surface Combustion, Ltd. 730 
(P) MeCourMmlUonecourt Hurfaoo Combustion,Ltd. 780 

generator; Laboratory —. Murray. 168 

generators ; Apparatus for removing oil, carbonates, etc., 
and heating, purifying, and softening water fed to 

—. (PJPoineroy. 884 

generators for gas-producers. (P) PiorBon, and Soc. 

J. et O. U. Pierson. 190 

Process and apparatus for determining by weight 

quantities of-. (P) Hartung. 539 

raising; Gas eoko for —. Nicol. 1198 

8ui»crhoating-. (P) Kirko, and Bonocourt Surface 

Combustion, Ltd. 88 

t urblncs ; Testing and valuation of oils for-. fctahwars 

and Marcusson . 188 

Stcaraiuldc as an emulsifying agent in tannery practice; 

Use of-. Van Tassel. 605 

Stearic acid, oleic acid, and palmitic acid; RefnwAlvo indices 

of mixtures of-, Pascal.;.. 602 

palmitic acid, tripalmltln; The ternary system —w 

Krcinann and Klein. 9* 

palmitic acid, tristearin; The ternary system ——. 

Kromaun and Kropsuh. 989 

Sulphur derivatives of-. Eckert stub Holla .... 41 

Stearic products ; Production and utilisation of sulphonated 

-. (P) Levinstoln . 980 

Stearin, olein, and palmitin ; Refractive indices of mixtures 

of-. Pascal . 80S, 

Stcarlnc; Apitaratu* for separating-from oleine. (P) 

fitihnt . 757 

substitutes in making soaps, candies, otc,; Manufacture 

of trlmethylamlne derivatives for use a*-t (P) 

Hcrxiuann . 888 

Steel. (P) Rossi, and Titanium AUoy Manufacturing GO. 866 

Action of concentrated sulphuric acid on-. FawsltA 

and Powell.884, 887 

Advances In the metallurgy of-. Hadfleld ...... 648 

«Uoy. (P) Wales, and Oamogi* Steel Co... 1087 

alloy for dynamos. (P) Hilbel. A .. 804 

ulloys containing chromium and nJekel; Use ol ■—- lit 
making articles required to withstand acids and 

mechanical stresses. (P) Pasel. 697, 8Wr 

Analysis of high-speed tool ——. Fettwels. 881 

Analysis of-. Methods of U.S. Bureau of Standards 189 

Apparatus for making-: • _ 

(P) Benjamin ... 869 

(P) Maocallum and others ...... 67lr 

Apparatus for manufacturing and refining —. (r) 

liAtchcr.-.. 80 

articles ; Cementation of-. (P) Glolittl, and Sue. 

Anon. Itallana Gio. Ansabio. Armstrong ft Co... 554f 
articles of groat strength and higlUy resistant to arid*. 

(P) Pasel..k.^.. 887 

articles highly resistant to water, moist air, etc., but 

not to acids. (P) Pa*ol.8M 

articles; Prooos* for case-hardening-. (P) Burton, • - 

and Gobr. Schubert.. 4*6r 

articles; Production of-wltliout caae-hardetttog. 

(P) Lucerttol . 19» 

axle; A failed-. Study of internal transvsne , 

Wire. Job. ISO 

ban broken at different temperature*; Physical pro- 

perties of-, Perrine and Spencer U56 

Belaiew’s studies on the structure of -—. Cburttor 1991 

Brittleness produced in-by drioraattmaidUNiBl 

temperatures. Char py . WU 

Oue-hordenlng mixture tor-. (P)8aflowf aad 

Blalch...19 

cMe-hordenigg g^oe; Some recent lm pr ovem sl t to ^ 

* The a nos ol to g ^ "aWbV,**.*^! 

jOkMc —_ Omasa 



























































































•lOUJtNAL OF SHF HteEttr OF OHlMCAl lUDUSTJUY. 


Steel -font. 

chrome ; Magnetic property of a graded series of- 

at ordinary and low tem|*ratorM. Molr. 653 

roatlng-with copper. (P) Hhoaffer. 1014 

The cold flow of-. f^mgmuir. S 2 

Compound for ttse in hardening or tempering —* (j*j 

lirayshaw and Brayshaw.. , uj 

conductor mil* ; KmMmty of-. National Physical 

Laboratory Report,. goo 

Pimvenrfnn of cant Iron into - <p> if miter 1057 

Crucible r. clccfrle furnaces for —Nesbitt ...... 505 

Crystal twinning ami the martensite, structure in —’ 

IbwcU . U57 

•MVystalhsuUon through fatigue *’of-. Rogers 8‘{ 

ltaiiuuMTiH-', The problem of the old — Gucrtler Uo 
Determination of carbon in-| >y the barium car¬ 
bonate titration method Cain . 

Determination of carbon in by the direct com¬ 
bustion method Brady. U,5{ 

Ik'tmiiiuutlnn <if rarhon in - - by (lircit'o'.rnbustimi 

in oxygen Cain and Cleaves. 1MJ 

Determination of earlnm in-by a rapid rnotiWi 

bzAw.. . «.,,, 

Determination of cobalt in - Nlnwik .!!.]. 487 

Determination of cobalt in hlgh-H|>ecd -’. ibifty Kill 

lietermamtiou of lihmphorus in-. Phillip* ... " \>t,\ 

I Meriuuuitioti of sulphur in-color imetrlcalB. 

MisSOtl . • r ( - 1 

Duteruu nation of titanium in -eidiirimetrYcaily 

McCabe .... . Ifmo 

hitirtulliMliim ,,l .. in . Wilms' 

I'huihburh. 

illen; A raw ,n il.-.'.irlmruT Ion <lurm» tin IwnlVnliut 

(ircemvoiHi . -r^ 

DlDvt determination of carbon 111 - lb own’! 000 

Direct production of - and high-pressure furnace 

therefor. (P) Otto . . {r() 

fcleetrle furnace for making (]*> I^fvtir. .. (WOr 

hir electric rail way* Kail experiment* on the 

Metroimlitan Railway. Willeox . .»,«» 

hlectrlc rcilmng of - in a 'Um-cihI type oi induction 

furnace. Prick. «>- 

KquIHbrmm of carburisation of—- in fused mixture* 

«f IMiUMium chloride and cyanide. Portevm . 4S7 

Formation of Neumann lines in - ‘ 

• Matwcleff . . 

Portevhi and Dui.ind ... 701 

furnace: New design u f open-hearth ‘ ’ - Wing ‘pro¬ 
ducer gas. Mill«-i. njr 

furnaces ; t^iatruetin" ol walls of o|H-n-heartli 

(P) Macealium. jw» H 

furnaces ; Use of tar iu the production of bast’.-’ linings 
of- . agiier . ..... 

OarrRnlwnp or otherwise treating . Field ami oYh’ers 

Hardening or treatment of ----. (P) Maehh-t .. £ 

of niBh resistance ; Manilla* ture ol siteciul — (Pi 

Thuaml. ' ..... 

Hlgh-sjieed tool . . 

!'•> '!" rk '' r . illf, Wilr. V.-..V 

<!•> Kimmm. A pi 

lBjwmipwtlmi 11I ■ Mill) mrli,‘I (|'i flydr . noil 

“nui-'lie lit rmlnaviKi, mi tin- im.luuiiral properties 
of- rurtrxin ami Berimnl .. , Idll 

Influence of molylHletium on the corrodibility'of ' - ‘ 

Friend and /Inrshail. ' 

ingots and eastings; Thermal treatment of ' (i>» 

hue. Amin, ltahana (do. Ansa Ido & Vo . 1 44, 

lng**ts ; The forms in illicit sulphides mu> exist in -_ 

Arnold ami Bol«o\er. ‘ ' . 

'ffilf.li !Y i ,- • siougiium' m 


Magnetic habit* of alloy -Mathews . 1 ‘>10 

making; Converter for use m .. (p) Hyde and 

ny«i*’. loi.u 

manganese-; Magnetic uml imndmuical proi>ortie« of 

Hadtield ami Hopklnwm. r ,;,2 

manganese-; Manufaeture of —— : 

»'"1 <>0»ur» . 10»S 

(P) Niello is. 7P 2 

mangiineKo-: Method of forming machined aiiapW of 
•— • (P) Potter . 25 ) 

Manufacture’ of of -• < p ) Daborne 697 


•— • in rotter . 29 

Manufacture’ It of of -'■ < p ) Thorne 697 

/!!( : ••••;. 85, 649 

<« I Billings Pr*ns>i!» t;o. .. 264r 

([•I nnyir, v iw i mml I'brty-ynrt . 607'. 83»r 

(1> Dencral Rlactrlc Cn. AB7 

(P) MHccallum and others . 871 r 

J«we and othcra. 89r 

tP) Tlat'henko and JHauaon . 204 

<P) Walker. 208 

Mantletur*. of ---—and apparntn* therefor, (p) 

Broun, and Ttotnbacher IDHtenwerk*. attOr 

Mjnuftctw* of Cement-. (P) Benjamin.. 3Jtr 

Manufacture of extra rapid tool-. (T) Jaboulav 968 

manufactory in the open-hoarth furnace; Couvarttag j 

ttc a-hnle of the phoaphoros fnFo cltrlrniolaMc 
Mag in —<P) Drurtwh-IuManburfilg^ 

by-predmot | 

liSiwd 01 hwOcBint ud immSF^T m Mim lot? 


Mathod of hardc 


I Steel —oottL PAQ1 

Method preparing-for painting. (?) Feldt. and 

American Chemical Paint 60 . inin 

Nickel——. Arnold and Bead. . ** 40 ® 

nickel*; Effects of slag Inclusions on the structure of 

a —- Glolitti and Zublena. i «10 

nickel-Influcnco of gas.*s on rich-. Froehlteh A 487 

nickel-; S|K-ciflc volumes of-. Ohevenurd . 791 

Ihc oxygen-exmtent of open-hearth-. Pickard and 

Potter . Inin 

j J*art. played by the amorphous phaee in the’hardening 

„ ol -. Humfrcy. 1 157 

I ermanent magnetism of certain chronic and tungsten 

-. Moir. 1(W1 

I reventing corrosion ol-. (P) Hanemann and 

Hunamun. 42flr 

1 ’revention of oxidation or rusting of-^-.”(P) 

Richards and Adam. 1160 

1 !° r . < a » f ‘* 1 »»‘;(lcnmg —. ( 1 ‘) MachlVt '.! ’.!!!! 968 

1 rocetw lor Improving the physical properties of-. 

(P) Htohie. o. 

Process for refining-- : . 

(P) UctJicv. 404 

}K{ Jf",', nl "' rt .. • ■; aii.'MUr, 65 Ur 

I’,™:™* ?; Wot|1 !*- -™«Uron."Vp)i:h.nM»oy |W 8 

pioi iss( s, 1 ,h*; of molten ferromanganese in-. 

btthlm. Kill 

• i ’ nMl / , uw! u ot w | *m*ww coatings of ’ copper’ on 

(P) Cowpcr-Coles .’ _ ra t 

Pnghiction ot-directly from iron ores;. 

(P) Jliorth . 

HumlM-rt and Hethey .Y .. 6 ?i 

rod tic turn of a IBuoiih structure in-or its conY- 

ImuiihIr. (P) (churchward .... «ii r 

Proihiction of granular pcarlite by heating-—in 'an 

eimim \aciiuiu furnace. Jshewsky. . 1091 

roduc ion ol Ingots aud other castings of-. (i») 

Mclauu . v f 7 „j, 

Production of a permanent black finish on — —‘ * (pi 

hwan. ■ ' ' _ 

Production uud treatment ol ’ *(j»j ’churYhwanY * ’ suW 
produition In the United States . . . a “ 

products. Standard specifications lor vurioiu* 

Materials ’ V A,,u ‘ rUftn Sodw, y ** TcHting 

PnrKl '! 11 “ by imint flinm. iniboiH .. 1 

Pur tteation ..1 - - (v) j luin i wri . ;..;;;;; ■; fa 

IllmthZ, ... n " W r7 ;.. lt ' ,W,lhain “" d rr 

iPbnliic III njin«n,l lirtrje i urmci ,'.' MftolhtrVy' of ’’ 

ltcliUj .,111 lirtwivn Mm viirmtlmw <i[ Viwgii’r'tiKin' Viki M 
UiimllT* r, sfW flI “ r o( -luKli temperatures. 

Sis': >»W 

(I 1 , .‘uruuhdn. 

O’) ('orttuhnu uml Mimkrey | U J|J 

I ! 1 ' 1 tlenoral EU-etrlc Co. .. J 0 l 5 r 
® " - '• -strolytically, without previous cop. 

1 " FortmJin° f t, ” n5forin " tton -when' hretod'. 

The strength of oiy-wiciyicuc wold*'iniimpioii ,UI 
anil uray 867 

structures; t’ompositiou ior covering —' (pj Porter 4 go 
"pHhdruroLl ° f ^ venti »K cmrosion on — 

lllf <f™ W k ~. 7 T re '' ,1 1 i, « procen* comp*red with' other 025 

TI.... r *’i n ' h<a * rt,1 1 refining prooraw-s. Sehustor. 531 

1 ilrllsS”" 810 " * ni ™ to 1,1 ‘ ollltlon of earboit 

Titanium nltridu'ln'--'-.' "odnwtock. £ 

li»l-j Uoucrel properties ol-. Drain'. 

rrumlornmtron gjtuts and rtructure of mckol-chrornium " 

Trausforuuitluu, ul —' bp 1 Nrtiy' '.ii' v'.'v'ret. mu 

lraiafomiatioM ol — *t hi«h tmiipOT»ture« y Honda 

Treatment of —— : 83 

<T> Lamon . 

Tre.tiu.nl ^Tndieat d» rnuddfu Mftallurgldure. (#7 

'""iSL," 1 -*° reuiovo JhwilviKl'' gires.'' (j>j 

wdff" ^ ’ /™>« *»d' itrad";;:;;;;;;;;;. 31 s : ^ 
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Btoptou work! , B.sx ; LnacWn* of copper product* at the 

. Attstm . nig 
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SteriUttag aHuMBtoav tobtUncw i Prooew tor-. (P) 

BtarflUatlon, and Blegol.98, 883r | 

Apparatus for producing imoko, gam, or vapours tor 1 
«ae in — j-. Of) Marlow, and Pulaometer Engincer- 

ing Op., Ltd... 663 ' 

botttai; Method of-. (P) Zahm Manufacturing Co. 1026 ! 

fluids; Apparatus for-. (P) Walkey, and Tubcx ' 

Engineering Co. Ltd.,. 1221 1 

liquids. (P) Edwards . 372 

liquids; Apparatus tor-; | 

(P) Forbes . 39 

(P) Henri and others. 21 Or, 4»5r, &00 

liquids containing fatty globules; Process and apparatus 

tor-. (P) Nielsen . 882 , mor 

liquids and gases by ultra-violet rays in vacuum tubes. 

(F) Scheldt. 603 

liquids ; Process for-. (P) Swinburne, and Sterili¬ 
sation Co. 39 

liquids such as stout, beer, etc. (P) tiregory. 11U6 

liquids by ultra-violet rays. (P) Houllhot. 981 

liquids by ultra-violet rays ; Apparatus for-: 

(P) Linker . 39 

* CP) Nogicr . 435r 

medicinal waters to ensure stability ; Method of - - 

Juillot . 331 

milk; Apparatus for-. (P) lteynierse. 842 

milk; Process tor-: 

(P) Bonino . 98 

(P) Henri and others. 4i»Hr 

milk; Process and apparatus lor-. (P) Shelmer- 

dinc . 38, 38r 

small quantities of drinking water; Process for-. 

Langer . 11 lb 

vessels tor use in breweries, distilleries, ete. (P) Small¬ 
wood . no« 

water by means of bromine. (P) JUoge.l. 661, 764 

water by nitration. Fharitschkolf. 883 

water and other liquids by ozonation or the like ; 

Apparatus for • —. (P) Joseph .1221 

water ; Prows* for — . (P) Maasatsch, and Permutit 

A.-li. 

water In vessel* lined with radioactive matter ; Process 

for-. (P) Karjas. 372 

water for public supply. Fuller . 938 

water; Tank for —. (P) Held, and The Held Co... 274 

wine, beer, and other fermented liquids. (P) Hhdmer- 

dine and Lewis. 37 

wood. (P) Toepfer . {»b<> 

wool, hair, or rags ; Anparntus for-. f P) Crowtlier 647 

Sterols ; Isolation of-from fats by means of digitordn. 

Berg and Angerhausen . 1062 

Stlbiiuc adds ; Preparation of aromatic-. (P> Cheni. | 

Fabr. von Heyden. 277 ■ 

Preparation of neutral, soluble salts of aromatic-. 

(P) Ohem. Fabr. von Heyden. 42 

rttlbino compounds and stibmoxldes ; Preparation of aromatic 

...—, (P) Chem Fabr. von Heyden. 219 j 

btlblnoxWes and tlieir derivatives ; Preiwiratinn of secondary J 

aromatic-. (P) Chem. Fabr. von Heyden .. 277 

Stick-lac; New acid and alcohol from —. Cascnrd .... 873 ! 

StflHngt* seed oil and tallow. Diedriehs. 1008 ■ 

8tllls. ( ; a8 ( iOIU4i an( i Cantona Improved Process Co. 469 | 

<P) Duncan . | 

(P) Kelsey . JJb 

(P) Lindsay . i 

(P) Turner and Hart. 473 

(P) Ullman. H»80 j 

tor tlie dissociation of chemical solutions by heat; 

Continuous — -• (P) Fabiy ..1° S1 

lor the exact measurement of boiling point during 

fractional distillation. Richards and Barry .. 044 ( 

tor liquid hydrocarbons; Electrically-heated-. ! 

(P) Delort. 0;>4 

Stirring avparatus; An efficient ——tiluud and Kempf 680 

ItouiS; Apparetua for-. <P> Still. I4r 

Stockholm Central Agricultural Kxiwriment Station; 

Report of the-. Bdderbaum. 34 . 

Stone: Artificial-. (P) Etillng ami Chappell. 250 ; 

artificial; Manufacture of : 

(P) Syel'wvd British Silicate Engineering Co.. Ltd. 486r . 

artificial: Manufacture of-from natural rook waste. 

(P) Under . G94r j 

■sttlleMl: Manufacture of —— from peat. (P) Weller 965 ; 

artificial; Process for colouring-• Of) Caubel .. 366 : 

... . . --for gauging mixtures for-. (?) 

. 138 

KMi, Process for rendering --electrically con¬ 
ductive. (P) Oiipfert . 27 

lefad; Production of porous-. (P) Aytoworth ^ ! 

•rUMol r^witiwotoi —." <P> '*«nun»ndFomrt*r *59 
Manufacture of Mtttatt-. (P) 

,,,, . , t4 ,,, ,i, a* . . AS, M7 



fin 

Stone—con/. 

wire; Fritted glazes, especially lemliees gfeaca, tor 

-. Burge....... 2fi7 

Water- and weather-proofing agent for porous —. 

(P) Von der Hcido.964 

work: Method and moans for treating damp——. • 

<P) Kinkier.. 694 

Stones ; Preparation of -- - for making tar maeadaiuind 

roads. (P) tie*, f. Toervcrwertang ... 4X2 

Process for glazing natural and artilldal (P) 

Fenaroli, ami Soc. Anon. “ Soce* " . 482 

Storing Inflammable UqnUl*. (P) Martlui u. Httnoku 

Masehlnonbau A.-ti. 64 

Stout; Pasteurising, sterilising, and cooling-. (P) 

tiregory.*. 11(16 

Use of secondary torincutation yeast* In making — 

and it* practical result*. Jlommel. 329 

Straw-lxwird pulp. Haas . 346 

Process lor dlstilhng --- . (P) Plaiwon and vou 

Tischcnko. U50 

Process for retting flax and like ——, (P) Flbro 

t drporation, Ltd. 19 

Strontium ; Preparation of metallic-. Neumann and 

Dergvu.*.. 356 

Strontium arnidc and linido. Pufert and Mikiaiix ...... 21 

tormatc ; Formation of-in tho waste product from 

molasses deHacchurJflcation by the strontitt prooes*. 

t'rban . 6U7 

nitrate; Solubility of-. Findlay and other* .... 410 

oxido; Continuous inauiifacture of - —. (P) Akers .. U54 

salt of cholic acid. (P) Wornur. 43f 

StrophantlUn ; Determination of - -— in seed* and tincture, 

Lampart and Miillcr. 210 

Strychnine ; Detection of traces of -by aid of manguhtMO 

carbonate, tiinirln.,. 710 

Dcterminatiou of-in presence of brucine. Dott 843 

Determination of — in presence of quinine. Slm- 

monds. 275 

Some non-acid oxidation products of-. Letichi 

uiul Kehwocbel . 40 

Precipitation of-. tiordln and Kaplan.. 122J 

wo-Stryehnine; Pharmacodynamic action of-. Wiki 1111 

Strychnlnolone; Preparation of an Isomeric —. Lourtw 

and Sehwaobei . 663 

Sublimation ; Temiremturcs of-. Joly . 106 

Succinic acid; Reaction of-. Do Oouingk. 160 

Sucraso ; Relation of the protein substances of yeast to-. 

Thomas. 707 

Thermo-regeneration of - - -. Hertrand and Rosen* 

bind . 058 

Sucrose; Action of invertoso on - - in methyl and ethyl 

alcohols. Bourqiiiiot and Bridal . 494 

in condensed milk ; Determination of —— by means 

of acid mercuric nitrate, llcvis and Payne ,.., 1166 “ 
(kmstunt* for use in the doublo polarisation metiiod 
of dcteriuintng-: 

tiillet. m 

Hteuerwald .. • 96 

Determination of-by double polarisation. Com- 

jjamtive study of different method*, tiillet .... 878 

Determination of-in molasses by a inodltlcation of 

tho double polarisation (UlergeWHorzfcld) method. 

Stanok ... 703 

Determination of-In presume of lactose and in 

milk preparations. Itakshlt .. 407 

Determination of-by means of sodium hypoiodite. 

Bland and Lloyd . 940 

determination ; Source of error In tho C’lergct . 

Stanek..... 433 

In the foliage of tile beet and cane ; Determination of 

-. Pellet. 1102 

Inversion of-by adds in water-alcohol solutions. 

Burrows ... 667 

1* the inversion of — by invortasc rovendblo f Hudaon 80X 
loa»es during evaporation and Ijolting; Determination 

of tho-. Zlmmonnann ... 034 

from maize ; Manufacture of-. BolUe. 704 

Melting point of-. Bunin . 300 

(;hu of zinc dust in the double ]>olarU*tion method of 

determining — m cane product*. Oro« . 984 

Sudbury copper-nickel ore*; Ohtorldislng the-. Carpen* # 

ter . 606 

Sugar. Government UhimtniT tteport 89* 

•ftcr-prodiwta; Worklnj up-, Hokuidu uut P«tUn 880 

AnwStua fur dwolvln*-. (D MMchinenfabrlk 

"orcwnbruleh.. 14.48*, MM 

Anunratus fur washing-In oontiltiigal maohlBM. 

(P) Sugar CenMugal Dluntiugn Co.. M 

beet tactory at KJddermliwtur; Propoaail-- ...... 1088 

in the bwlrrmt; Evolution at ■— during it* aatood 

period at vegntotlnh. LevaDoh .. J94 

hi Out beef, Kormatioo ot —-■ Colin IH7 

in the beetroot; Formation Mil diaappwaope or v—. 

Behartomr of rMortii' m^'Ot'i^'iaiiiUSimii . 

MS 
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PA0B | 

to caseaod beat; Formation of-. Pellet..1102 - 

owe; Character and Quantity of fibre to dlffcrem 

varieties of-. Taylor . 211 

cum crashing in the United Province*, Zodl*. Clarke 

and otters . 1067 

cane; Diateloction of-before planting. Kmwnfeld 

and Barber . 076 

cane; Effect of different fertilisers on the time of ripening 

of-. Taylor. 211 

eanc; Experiment# in thinning out-. ltoseufeld 606 

cane; Extraction of Juice from-. (P) Mongrlbier 607r 

(Sine Juice; Potash content of-. Tnylor. 076 

cane juice; Use of dicaiciam phosphate and kicsclguhr 

for ciarUymg - - in Brazil. Pellet. 705 

came juice* ; Investigation* on the lime contont of-. 

Cron* . 0 uo 

Cano Juices ; Purification and clarification of-. (Pj 

Gordon . (H)7 

cane jukv*; Hulphitatioti and earbouatation puxtwwk 

for clarifying Louisiana-. Pros*. 656 

from rane; Jianuiacturo of-. (P) Lcao. 211 

mukj ; Hanuriai exiwrimnuU with-. Tcinpany .. 432 

cjuw mill; Hyatt's.. 220, 228 

from cane mousses; Extraction of-and elimination 

Of the reducing sugars by fermentation. Pellet .. 561 

ctuks ; Natural colouring muttora of the.and their 

Influence in the manufacture of white sugar. 

Muller . 4t>4 

cane; Varieties of-under trial at the Tucumau 

Experimental Station. llosenfuld . 154 

canes; Analyses of — —. Fribourg . 655 

car bo natation process; ltdio of magnesia in the-. 

Pellet. 271 

carbonatation; Blow-* Clarifying effect. Analysis 

of scums. Pellet . 433 

Centrifugal apparatus for separating Liquids from-■. 

(P) Maizacaui . 271 

•containing Juice; Process for refining raw-. (P) 

Oaruiol . 65H 

Conversion of whose mu> fermentable-. <P) 

KkatrOm . 349 

Decomposition of-by heat.. HmitlJn. 120 

Defecation of raw cane-or of sugar syrup. (P) 

Woiurich. 212 

defecator. (P) Cresawell. 3ft 

Detection ot raw beet products in raw cane-. Ung 433 

Devli* for removing-from centrifugal machine*. 

(P) Lougter. 935 

Differences in the analysis of raw-. Baclia. 270 

Diffusion jutcif; Acidity of-. Pellet. 35 

diffusion; Temperature at which-should be 

operated. HerzfHd and Kuntxo . 650 

diffusion process and apparatus. (P) Naudot. 878 

evaporator; Finishing — - . (P) OrmswcU . 36 

evaporators of the tilin tyjM-, Preventing the puce from 

rising above a certain level in-. (P) Sudcti- 

larger Matchlnonfabrik u. Kteeugleascn'i. 4iH5 

Kxtraction of-from boetroola, etc. (P) Paquier, 

Ttery, and Guild is. 405 

factories; Clarifli-atlon of effluents and waste waters 

of-. <P) Btmi . GOO 

factories; Recovery of tJie speut lime from-. Payne 1153 

factory; Application of the Uharpcnttar thermal oaoniscr 

In the-. Bidcraky . 6«i 

factory ; Cause of diflieult filtration in the filter-presses 

during toe carbonatation process of beet-. 

Wsssfy . 1177 

factory control: Weight of bagasse In-. Spencer 765 

factory ; Heat balance of a cane-. Deerr. 404 

factory; Manufacture of betaine or ita salts from reaidues 
of too boot ——. (P) Act-Ues. I. Anillnfabr... 658 
factory masssoulte*; Apparatus for crystallising and 

dra inin g --. (P) Lambert. 4i>6 

factory products; Pectin substances in-and their 

Influence on determination of rafflnoae. Knydl .. 1102 
factory product#; Use of the refractometor for the 

analysis of-, Pellet. 1166 

factory; Studies In toe cane-. Fribourg. 655 

factory waste waters; Examination of methods of 

Purifying beet-. Gunther and Herxfekl .... 841 

C p; Dissociation in too-. Nef ... M . 366 

e control analyse*; Limit of error in certain-. 

Dewr... 006 

bouses and refineries; Vacuum evaporating and boiling 

apparatotfor-. (P) Swaiycaevakl. 155 

♦import* from Germany .. 1022 

industry In Europe; The beet.. 1165 

invert; Determination of traoes of iron In-. Eastick 

and others. 154 

hrioe heaters and defecators; Analyses of incrustations 

in cane—. Fribourg .. 656 

MmJ brooms for contiawMriy slaking Hmo with-. 

(F) Bbethardt ... 127 

iMBses-ipa- 

k * i 1 * • 070 

„ __nHDBIMUHK U . n l aMW 

f itakWlllIE*... ■...... m 


Bogar—ewti. 

Juices; Multiple evaporators for-. <P) Ftofchto nad 

Co., Ltd., and Board.... *01 

Juices; Process and apparatus for freeing -—- from 
fibrous and suspended matters. (P) Maac hl neo 

fabrik Grcvcnbroich. 4W 

Juices; Removal of non-sugars from-. (P) Oenlnch 607 

juices; HulphitaUon process for purifying and decolor- 

ising-. (P) Welsberg. A07 

Manufacture of-: 

"(P) Mathews . 801 

(P) Sholmerdinc and Lewis . lw 

Manufacture of cane-. (P) De Haan. 801 

manufacture; Concentration and crystallisation appar¬ 
atus for-. (P) Tinroann . 867f 

Manufacture of refined-. (P) Weinrlch. 211 

Manufacture oi superior-. (P) Bach. 935 

manufacture; Use of bagasse carbon for decolorising 

in white ——. Clacher . 271 

manufacture ; Use of washers and coolers witli sulphur 
ovens in cane - -—, and determination of sulphuric 

acid in toe oven gases. Pellet. 1067 

Maple-. Buell. 507, 509 

Maple-cvaiiorator. (P) Uber and Obor. 1068 

musses ; Colouring agent for viscous-especially for 

use in making caramel. (P) Ungcmach A.-G. Els 

Gwwerven-Fabr. u. Import-Gca. 879 

lor melting; Determination or reducing sugars in-. 

. Muller . 494 

from molasses; Manufacture, of-. (P) Uritotx- 

dfirfTer and List . 36, 607r 

Nipa palm hs a commercial source of-. Pratt, 

Williams, uud Gibl* . 656 

for preserving moat uud other food products; Use of 

-- Vasseux . 3B 

Process for bleaching-: 

(P) Barrios. 1217r 

<P) JAtrondo . 212 

Process for refining-. <P) Kxemere. 077 

production of Argentina in 1013. 033 

Production of l>oct-. Taylor. 1067 

recovery: Battollu process of- . Norris. 154 

refinery waste for making Portland cement; Utilisation 

of-. <P) Soc. Anon, des Ktabl. Maguin .. 27, 355 

refractometor for detormining apparent dry substance 

of Juices and syrups. Bchttnrock. 154 

JWMe of magnesia in tile carbonatation process of making 

white - —. Harlolf . 154 

solution* ; Clarification of-. (P) Kdpke, and Kdpko 

Clariflei Co. 841 

solutions; Electrolytic apparatus for clarifying-. 

(P) MeCubbin . 2LI 

solutions: Process and apparatus for clarifying-. 

(P) Kiinko Clarifier Co., Ltd. 1023 

solutions : Purification and decolorisation of-. (P) 

. 156, 271 r 

syrup; InJlueneo of small amounts of ethyl alcohol on 
the fermentation of cane • — -. Cochran and 

Perkins . 272 

Use of sweet Jowar (sorghum) as source of commeroial 

-. Annott. 106(1 

vacuum pan; llatc of evaporation in a-. Doerr 606 

Sugar-pine ; Leaf, twig, and cone oils of the-. Schorgor 1170 

Sugars from cellulose ; Process for producing-: 

(p) Gallagher and Mork. 44J. 801r 

<P) Standard Alcohol Co. S7r 

from celiulosic materials; Production of fermentable 

^ ,—‘ , TomUawa . 168f 

and formaldoliydc ; Preparations containing ——, (p) 

Vou Wtilling . 218 

Production ol fermentable-: 

(P) Oalkaher. 668r 

<P) GelUgher end Jtork . Ml 

(P) Gallagher, and Standard Alcohol Co. 4117 

<P) Gallagher and oUun . MS 

(P) Standard Aloohol Co.7 STr, S7r 

Fermentation of inino-by nwana of AivtrtiUut 

llauau. Traetta-Hoaea. m 

In gingerbread and ttutlar prodneta; Separation and 

determination oi-. KG nig and Bnrberg. JtS# 

Production of-, (P) Duryea .7. WU 

reducing I Action of alkali oarhonatea on-under 

Influence of beat. FdM.. M 

reducing; Jkdutviour of — to the maaiifacture 

cane sugar. Pefiet ...». 934 

reducing, incane mofauM*; Origin of the-» Pellst 498 

redudng; Determination of-in the faUage of the 

beet and cane. Pellet .UW 

reducing; Determination of small quantities ci-r— 

»*^)Baaasa“ 

^“PWd aertmtottM of-hy ywMebnMwan A . 

fenoentatk*. Bnnfc....1 

Valuation ot raw-- flMam . 

Sdphate Ji^ntiu. nf ^ (M v 



































































































fate,iAoMocotoh tapfan nonmtUllic-vOnduM HO 

MendaiSn of .olpliui/ Id MiaM.-la pmaa of 

todlsm Hite, by the hwhun nlphete method. 

ImD*f... 780 

in Sow; Braeme of-. Grippe end Wright.. 10H 

FhnhXKhemiMl detamlutioB of-. sling eod 


Bednstimi of-to eulphlda. (P) Elder .. 700 , 

from sulphites; Manufacture of Bulphor and-. 

<P) Bayer and Co.77r, 790r, 831jr | 

Volumetric determination of-. North . 830 • 

Sulphaaone; Proeees for preparing-. (?) Meiater, j 

Lucius, und BrUning... 278 I 

Sulphaaone aulphonlc adds-, Preparation of-. (P) I 

Melster, Lucias, und Brtinlng. 418 ( 

Sulphide dye-bath: Rapid determination of sodium sulphide { 

In a standing-. Len. 910 I 

Sulphide dycatufffl of the carbasole aeries; Preparation of 

-. (P) Cassella and Co.. • • • • • 247 | 

for cotton ; Manufacture of-. (P) Cassella und to. I9r i 

for cotton; Manufacture of yellow and brown-. 

■ (P) Cassella und Co.. ,Wr . 

Improving the tone of fabrics dyed with black —*. 

Saget. 108 

Manufacture of-; 

(P) Act.-Ge». f. Anllint.br. 181r. 848r, (1811 r, 7Mr, 7Ur, ; 

(P) Bndhdm Anllln und Sodn Fubrlk.. 800 

«') Bnyer und Go. 19/, 71r, 71r, 71r, 71r. 71r,7lr, 

545r, 1084r > 

(P) Pja— oiiit und Co. 744f 

(P) GriUert and other* .1200 

(P) Meistor, Lucius, und BrUning . 131r . 

(P) Vidal . 0o7 1 

Manufacture of leuco-aikali preparations of-. (P) 

Melster, Lucius, und BrUning ....... — *•••■•• 

Process for discharging-. (P) Caasella und Co... 418 

sulphide blacks; Process for reserving the silk in> ball- 

silk goods in dyeing with —-. (P) Farbwerk , 

Milhlhelm vorm. A. Leonliardt nnd Co. 980 j 

Sulphide ores ; Flotation prooeas for concentrating —. j 

(P) Tellu* A.-G. f. Bergbuu u. HUttenlnd. .... 008, 703 
ores; Separation of metallic —(?) Lyster ...... J® 8 j 

ores; Treatment of-. (?) Dekker .... 30, 690 ! 

ores; Treatment and separation of complex . lr) 

Borland... mr 

Sulphides; Application of the electrical properties of- 

in making resiztanccs, etc. (?) Maacarini...... 872 

Determination of alkali —— in lime liquors. McOandllah 

ami Wilson .. • • wo 

Extraction of sulphur from metallic-. (P) Hall 1 85,^13^, 

In lime liquors; Determination of-. Blockey and 

.. , 

Method for separating metallic-. (?) * 319 

Process for heating by the heat generated in the form- 

ation of metallic-. (?) Lang ..••• 348 

Regeneration of alkali or alkaline-earth-. (P) 

Wilson . 130 

Reparation oVroVtailic '—frmnsanuuc, jui dap paratm 
1 thcrelor. (P) Bradford, and Mineral. Separation, 

Ltd •••••*■ 793 

Separation erf ores containing -. (P) Minetals ^ 

TreatmeiR of mixed-by the Horwood process. 

Harwood. ■/;••• 208 

Bulphitation process for clarifying Louisiana cane Juices. 
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For “ W. E. Hoyl ” read " CJ. E. Ilevl.” 
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12 A 13 

.. 

Should read " Eug. Pats. 0170, Apr. 18, 1913, and 745G of 1914, 
date of appl., Apr. 18. 1013 ” 

No. 14 — July 31 
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■■ 

20 ft 30 

For “ Aohydrat ” read “ Anhydul.” 

No. IB—Aug. 13 
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2 

Title of Soeloml Patent 
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No. IT- Sept. 13 
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No. I$-Scpt. HO 
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! 

For “ Callebant *' read ” Callebaut.” 
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; 
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•t 
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23 

For " capable ” read “ incapable.” 
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< 'hemist. 

1909. Iroison, C. S., 'Hie Cottage, Runcorn, Cheshire, 
Chemist, United Alkali Co. 

1900. Imrie, John, 83, Horndean Road, Firth Park. 
Sheffield, Producer Gas and By-Products Plant 
Manager. 

1900. Ingalls, Walter R., 505. Pearl Street, New York 

City, U.S.A.. Mining Engineer and Metallurgist. 

1889. Inglo, Dr. Harry, 0, Highfiold Terrace. Kingston 

Road, Leeds, Organic Chemist. 

1909, Ingleby, G. W., o/o John L. Seaton and Co., Ltd., 
Sculeoates, Hull, Director. 

1906. Inglifl, Dr. ,Tno. K. H., University of Otago, Dunedin, 
New Zealand, Professor of Chemistry. 

1912. Inglis, Robert J. (’.. Chicago House. Clifle at Hoo, 
Kent, Analytical (’hemist 

1911 lniv*s, l)r. Alfred, (I , Fabru|uc d.»* Son* Art fwiellc, 
Tubr/.e, Relgiuin, Teehniral ( hi met. 

1909. Innes, R. Faraday, c/o The British Chrome 'Panning 

Co., St. Andrew’s Tannery, Northampton, 
Chemist. 

1900 limes, Di. Win. Rn-*«. lit, St. James' Avenue, 
Crieklewood. N.W.. Chemist. 

1910. Irvine, Prof. J. C„ Chemical Research laboratory, 

The University, St. Andrews, Scotland, Professor 
of Chemistry. 

1884. Irving, J. M.,*17 a, Dickinson Street, Cooper Street, 
Manchester, Chemical Mei chant. 

1911. Irwin, George C-. c/o S. H. Johnson and Co., Ltd., 

Carpenter’s Road, Stratford. E., Manager 
(Engineering Works). 

O M. Irwin, \V.. Derwent Lodge, Coi kerruouth. Analytical 
(’hemist. 

1901. Isakovics, Alois von. Synflrur Seiemifie Labora- 

toiies. Montieello, N.Y., U.S.A., Manufacturing 
Chemist. 

1900. Ittner, Dr. Martin IT., c/o Colgate and Co., Jersey 

City, N.J., U.S.A., Soap and Essential Oil 
Chemist. 

1912. Ivatt, Albert. Tin- Kngadine, Histon, Cambiulge, 

Chemist (Foo ls). 

1908. Ives. Herbert, 125, Pearl Street, Boston, Mass., 
U.S.A., Manager (Dyestuffs, etc.). 

J 

1890. Jackmm, E. J., 60, Belgrave Road. Ilford, Emex, 

Teehnu'id Chemist. 

O.M. Juckson, Edward, Raven’s Cliff, Oxford Road, 
Moseley, Birmingham, Alkali Works Inspector. 

1904. Jackson. Ernest W., Godrevy, Saltbum, Yorks, 
Analytical Cliemist. 

1891. Jackson, F.. Smedley Bridge Works, Cheotham, 

near Manchester, Bleacher and Dyer. 

1883. Jackson, Frederick, 14, Cross Street, Manchester, 
laboratory Furnisher. 

1886. Jackson, John, 98, Dobbie’s Loan, Glasgow, 

Lubricant Manufacturer. 

1901. Jackson, Percy G., c/o National Boiler Insurance ; 

Co., St. Marv’s Parsonage, Manchester, (’hemist. \ 
1890. Jackson, Sami.," 3, Buckingham Gardens, Peramboro , 
Barracks, Madras, N., India, Analytical Chemist. | 

1902. Jackson, Samuel, c/o Wm. Metcalf, Ltd., Church, 

near Accrington, Director (Tar Distillery). 

1898. Jackson, Thos., Thornton View, Clayton, Man¬ 
chester. Chemical Manufacturer. 

1900. Jackson, Victor G., 17: Doughty Street, London, . 
W.C., Chemist. 


1900. Jackson, Dr. W. Hatchett. RadelifTe, Library. 
Oxford, Librarian and Science Tutor (Keblo 
College). 

1893. Jackson, Rt. Hon. W. L., F.R.S. See Allerton, 
Rt. Hon. Lord. 

1899. Jackson, W. Morton, c/o British Oxygen Co., 

Ltd., Great Marlborough Street, Manchester, 
Manager. 

O.M. Jackson, W. 1\, Naxilbv, near Lincoln, Chemical 
Works Manager. 

19(H). Jacoby, Arch 11 , e*o American Dvewood Co., 
HO, Maiden Lane, New York City, U.S.A., 
Chemist. 

19lK). Jiiger, B. M., c/o(loo. Jiiger and Sons, 77, Burlington 
Street, Liverpool, Sugar (’hemist. 

1886. Jago, Wm., 1, Garden Court, Temple. London, 
E.C., Barrister at-I^aw, 

1883. James, E. T., British Alizarin Co., Ltd., Silvertown, 
Victoria Docks, E., Secretary, 

1893. James, Lawrence S., 28. Coiorm Street, Dorchester 

Center. Ma-s, C.S A.. Gas Inserter. 

1905. James, Oscar S., 227, George Street, Toronto, 
Canada. Analytical Chemist. 

1890. Jarmain, Geo. S., Dalton Lodge, Huddersfield, Wool 

Extractor. 

0 M. Jarmay, G., Hartford lodge, Hartford, Cheshire, 
Alkali Manufacturer. 

1911. Jarrorn, Harry G., 41, Wilborforec Road, Hendon, 

N.W., Managing Director (Gallenkamp and Co.). 

1900. Jarvie, Jas., Ferndale, Ken mure Avenue, Bishop- 

briggs, Scotland. Chemist. 

1907. .Tatar, S. B„ 219, Upper Brook Street, (’. on M., 

Manchester, Student. 

1914 .Imibeit, Dr. Gen V . 155, Boulevard Maledierbes, 
Pans. France. T. elmieal Joumalist. 

1910. Javne, David W., e/o Barrett Manufacturing Co. t 

Krankford, Philadelphia, Pa., U.S.A., Manager. 

1913. Jeans, Hamid, 165, Strand, London, W.C., 
Metalluigisl. 

1908. Jeffery, John H., 10, Daysbrook Road, Streatham 

Hill, London, S.W., ChemisP and Metallurgist. 
1892. Jenkin, W. A., 5, Bella Vista, Minas de Rio Tinto, 
Provint'ia de Huelva, Spain, Metallurgical 
Chemist. 

1905. Jenkins, (’has. D.. 59. North Street-, Newtonville, 
Mass, C.S.A., Chemist. 

1894. Jenkins, John If. B., laboratory. G.E.R. Works, 

Stratford, E., Analytical Chemist. 

1912. Jenkins, Leslie C. W„ 26, Ulmuli Road, Hlaekheath, 

S E, Chemist (Wood Dyeing). 

UH2. Jenkins, Rees, The White Cottage. Koleshill, 
(Inventrv, Analvtieal Chemist. 

1894. Jenks, Rolit. L., 1, Chatmvk Place, Calcutta, India, 
Chemist. 

1911. Jonnens, John H., 4, Highbridgc Road, Wylde 

Green, nr. Binningham, Analytical Chemist. 

1908. Jeimisoii, George, Becehwood, Tatton Road South, 
Heaton Moor, Stockport, (’lieinist. • 

1905. Jennison, Jas., Mountfiold, London Road, Green- 

hithc. Kent, Chemist- 

1904. Jepson, John Elliott, c/o Star Paper Mill Co., Ltd., 
Feniseowles, near Blackburn, Chemist. 

1899. Jerdan, I)r. David 8., Temora. Oolinton, Mid- 
lothian, Chemist- (Gelatin Works). 

1899. JcsBop, liOuis V., Holmlea, 23, Woodville Rood, 
Iieytonstone, Essex, Chemist. 

1904. Jewson, F. T., Earith, near 8t. Ives, Hunts, 
Chemist. # 

1896. Job, Robt., 649, Roslyn Avenue, Westmount, 
Quebec, Canada, Analytical Chemist. 

1906. John. David, Haileybury, Ontario, Canada, Chemist. 
1908. Johnson, Arthur, 25, Nursery Street, Pendleton, 

Manchester, (-hemist. 

1886. Johnson, A. E., 24, Parkdale, Wolverhampton, 
Analytical Chemist. 

1904. Johnson, Cedrio, Winnintgon Park, Northwich, 
Cheshire, Chemieal Engineer. 

1891. Johnson, Edmond E., e/o Adcocks, Drayton Park 

Works, Highbury, N., Chemical Engineer. 

1904. Johnson, Dr. F. M. G., 286, Peel Street, Montreal* 
Canada, Chemist. 
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Johnson, O. B., 7, Ohureh Street, Liverpool, Whole- 
sale Chemist. 

Johnson, 11. Finnis, c/o Borax (imsohdated, Ltd-, 

10 KuhI cheap, l^oiidon. K.(\, Hales Manager. 
Johnson, J. K. «»., 133, Karlhani drove, Forest date. 

K., Manufacturing t'hemist. 

Johnson, Jesse F„ P.O. Box 91. St. Anne dr Brllrvun. 

Quebec, Canada, Chemical Engineer. 

Johnson, John, c/o John Johnson and Co. .nth 
Hired and Second Avenue, Brooklyn, N.V, 
U.K.A., Chemical Engineer. 

Johnson, .1. Carroll, II, Well Rulul, Hampstead, 

N W . Chermsl. 

Johnson, Jno W Hnitrh. W’esl Ruling Rtveis 

Bonrd, Waki-held. Yorks, Chemist. 

Johnson, Oliver I... e/o The Aspinook Co.. Jewett 

(hi x, .. tl.S.A , Hvi Works Manager. 

Johnson, S llearon, 7. Clinreh Stieel, Liverpool. 
Wholesale Chemist. 

Johns!,. Alex It., IS. l’en V Slreel. Ihrox, (.las* 

vow, Analvlieal Clienust 

Johnston. A. Me A., Box Ids. Cennislon, Transvaal. 
Metallurgical Chemist 

Johnston C. Lawson. »SVi Uwsnn-Jnlmslnn, 

.. J. II., K. Is-opold Hoad, Wnnliledon, 

S.W., Chemist and Bacteriologist. 

Johnston, rims. J„ 4, Carrioeh Drive. Maryhill, 
Glasgow, I hen) 1 st 
Johnston, Wm. A., The S. S. While Denial Mann- 
factoring Co- ITinet* Bay. N.Y., U.S.A.. lh-ntal 
Enamel Manulaet uicr 

Johnston. W. K. Lawson. ,XVe 1 jiwson-Jnlmston, 

W.E. 

Johnston. Wm. 0., Anchor Chemical Works, 1005, 

Ioirnyad Road. Clasj'ow. 'JVehnieal Chemist. 

J ohm tone H .1 . Wat' i own. N.\ . I’R A„- Con- 
sidling Knnmer and Imln,died 1 h mist. 

JohnUtune. Jas., Sluialield Works, Rutherglell, 
Glasgow, Technical Cliemisl. 

.lohnsloiie. J Svi.inston, Meinlinn Ihm; and Essrtiir 
Co, Bond Street, I >111 ti.ill. Natal, Hist diet 
Johnstime, S. ,)., 15, Sprinplield Road, New South- 
gale, N., Resenreh I iieiinxt. 

, Jolldle. Ernest 11 . Teehnmld High School, 149, 
College Street, Toronto. Canada, Works Chemist. 
Jollille. Frank, ft I. \ .inemivei Ro.il. Forest Hill, 

S K.. (Vnu«t. 

June, Hugo, 752, Broadway, Brooklyn, N.Y., 
U.S.A., Chemist. 

Jones, Arthur, o/o Grout and Co., Ltd.. Silk Crape 
Works, (Leal Yarmouth, Technical Chemist. 

Jones, Arthur B„ OKI. Central Avenue, Plainfield, 
N.J., U.S.A., S»|x;rintendent. 

Jones, B. Yatighun, P.D. Box 27, Petersburg, Va„ 
U.S.A., Chemist and Manufacturer. 

Jones, Chalk's, e o Middleton Estate and Colliery 
Co.. Lid , Broom Pit, Leeds, Coke Plant Manager. 
Jones,* David R, e.o Ismrcnliun Chemioal Co., 
Mont Tremhlant. Quebec. Canada. Chetmeal 
KuguuM r. 

JoncH, I). Trevor, “Mountain Ash.” Uavrmilus.*, 
ruiulH'rlrtiul, Work** riiomist. 

Jones, Edgar 1)., 3, Neville Road, Waterloo, near 
Liverpool, Analytical Chemist. 

Jones, K. Gahru‘1. City Analyst's laboratories 
Ashton Street. Liv'rpool. Assistant Publie 
Analyst for Liverpool. 

Jones, E. Prothoroe, The Golden Horseshoe Estates 
Co., Salisbury House, Loudon Wall, JsOndon, 
E.C., Secretary. 

Jones, E. St.rangwavs, Sulphide Corporation. Ltd., 
Cookie (’took, N.S.W., Australia, Metallurgical 
Chemist. 

Join's, E. Willis, 22, Coloshill Terraco, Llanelly, 
South Waltw, Chemical Manufacturer. 

Jones, E. W. T.. 10, Viotoria Street, Wolverhampton, 
Analytical Chemist. 

Jones, Fred. W., 35, Addiwombo Road, Croydon, 
Technical Chemist. 

Jones, G. Cecil. 41. London Road. Forest Hill, S.E., 
Consulting Chemist. 


1912. 

1905. 

!9<»7. 


1893. 

1901. 

1910. 

1905 

1904 
l‘»| I. 

1894 

O.M. 

1903. 

1905. 

1912. 

1908 

1905. 

1900. 

1900. 

1891 

1887. 

1889. 

1904. 

1903. 

O.M. 


lories G P Cameron Powder Manufacturing Co.. 

Kmiinnum, Pa.. U.S.A.. Omuwl Manager. 

Jones, Harold, Morro Velho, Villa Nova do Lima. 

Minaa Genres, Brazil, Analyst and Assayer. 

J, m ,.«, Henry Williams. 2110, Gravelly Hill. Birming¬ 
ham, Analvlieal Chemist. 

.leans Herbert. See SeftoU-Joncs. H. 

Jones' Herbert J., 40, Reginald Road, Forest bate. 

Jones, Ivot'k! 64, Atlanta Chambers, Manchester. 
Chemical Merchant. 

,| k. Staeev. llearsall Wmks. < oventoy. 
Consulting Chemist and 'lVehmcal Metallurgist. 
Junes, ,T. Shirley, Moscow, Idaho, U.S.A. Chemist. 
Jones, 1/onard S, DC,. Leyspring Road. Leyton- 
alone. N E , Works ( heialst. . 

Jones, M. W„ Stonehcck, Bnshngton, Bristol, 
Manager (Oil and Colour Works). 

Joins, Waller Norris, Lancashire Metal Works, 
Whines, Technical Chemist 
Jones, Wm. App, e/o Boston Artificial Leather 
Cl, , opo, |.',fth Avenue. New York ( ltv, l .L.A., 

Chemist. T . , 

J ones, W. Ellis. 80, Arundel Avenue, Liverpool, 
Sugar Reliner. . . . 

Jordan, Unllci L„ til8. West ftth Street, Glendale, 
Cal ICS.A., ('lien,"mill Engineer. 

Joselin, Percy 11.. 81. Bcnnerley Rond, Now 
Wandsworth. S.W., Chemist. . 

Joseph. A. F., Ceylon Technical College, Colombo, 
<V\|nn, Leeturei on (‘lieimsliy. 

Josephson, Edgar, e/o Panta/.ote leather Co., 
Passttie, N.J , I’.S.A. 

Joshua, ill. Waller I'., e/o The Ca|ie f op|S'r t o., 

| i,| Rrilon Feiiv. South Wales, Chemed. 

Joslin. Umar T„ 3223, Swing Grove Avenue, Cmora- 
nati, Ohio, U.K.A., Chemical Engineer. 

Joiml, Dr. C. 1L. 238, East 2nd Avenue, Roselle, 
N.i C.SA.. Technical Chemist. 

Journaud, Louis, Pont EvOque. pres Vienne 
(Derei. Fiance. Technical Chemist. 

Jewel I, l)r. H. A. D., 1'hanix Mills, Dartford, 
Kent, Research Chemist. 

Joyce, Clarenee M.. P.O. Box 23, Arlington, N.J., 
U.S.A., Chemist. 

Justice, Philip M„ ftft-ftl>. Chancery Lane, London, 
W.C., Patent Agent. 


K 

1898 Kalhfloisch, Franklin H., 31, Union Square West, 
New York City, D.S.A., Chemical Manu- 

laelurei. 

1908. Kaliski, Dr. Maximilian S., 118, West 119th Street, 
New York City, U.K.A , Technical Chemist. 

1881. Kalla. Dr. Wm., Bu brich-um-Uhein, Germany, 
Colour Manufacturer. 

1912. Kampcn, Kurt van. The London Eloctron Works, 

Ltd., Ilonu'ferrj Road. Lmmhouse, E., Managing 
Diieelor. 

1913. Knstle. Dr. Joseph 11., Kentucky Agricultural 

KxjH'riini'nl Station, Lexington, Ky., U.S.A., 
Dncctor. 

1901. Kauder, Ilr. E. e/o Merck and Co., Rahway, N.J., 
I’.S.A., Chemist. 

1903. Kauffman, Milton H., American Smelting and 

Refining Co., Durango, (olo., U.S.A., Chemist. 
15(10. Kaufmann. George von, Solotwiua, Ost-Galizien, 
Austria, and (Journals) Christ’s College, Cam¬ 
bridge, Director (Austrian Petroleum Co.). 

1892 Kaufmann, Dr. Herbert M., c/o Mutual Chemical 
Co., Jersey City, N.J., U.S.A., Chemist. 

1904. Kaus, Dr. Emil, o/o Roesslor and Hasslacher 

Chemical Co., Perth Amboy, N.J., U.S.A., 
Chemist. 

1885 Kawakita, l‘rof. Michitada, Imperial Engineering 
College. Tokio, Japan, Professor of Applied 
Chemistry. 

1912. Kuy, Jas. H. t Hazle Bank, Bolton Road, Rams‘ 
bottom, Lancashire, Soap Manufacturer: 
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O.M. Kay, Wm. E., 349, The Cliff, Broughton Park, 
Manchester, Printworks Chemist. 

1910. Kaye, Henry It., c/o Cuming, Smith, and Co., Port 
Melbourne, Vio., Australia, Analytical Chemist, 

1904. Kaye, Thos., 26, Roso Crescent, Perth, Scotland. 

Analytical Chemist. 

1884. Keane, Dr. Chas. A., Sir John Cass Technical 

Institute, Jewry Street, Aldgate, E.C., Principal. 
O.M. Kearns, II. W., Baxendcn, near Acciington, Dyer. 
1897. Kearns, Jno. S., Cowpe Mills, Watorfoot, near 
Manchester, Chemist and I>ycr. 

1894. Kebler, Lyman F., 1322, Park Road, Washington, 
D.C., U.S.A., Chief of Drug Laboratory, Depart¬ 
ment of Agriculture. 

1908. Keeblc, A. J., Woreham Hall, Stoke Ferry, Norfolk, 
Land Owner. 

1910. Keeler, Warren I., 214, Main Street, Now Britain, 
Conn., U.S.A., Analytical Chemist. 

19J1. Keenan, Thomas J., 117, East 24th Street, Now 
York City, U.S.A., Paper Chemist. 

1910. Keillor, John, Hamilton (.las Light Co., Hamilton, 
Canada, Gas Engineer. 

1908. Keith, Jas. W., c/o C. Tennant and Co., Ltd., 
Carnoustie, Forfarshire, Analytical Chemist. 

1907. Keller, Dr. Edward, P.O. Box 363, Perth Amboy, 

N.J., U.S.A., Chemist and Metallurgist. 

1905. Keller, Robt. J., Hit, Barelay Street. New 1 ork City, 

U.S.A., Dyestuff and Chomical Merchant. 

1885. Kellner, Dr. Wm., 135, Victoria Road, Old Charlton, 

S.E., Chemist to War Department. 

1908. Kellogg, H. W., e/o National Electrolytic Co., 

Niagara Falls, N.Y., U.S.A., General Manager. 
1910. Keminerich, l)r. Wm. K., Farboniabr. vnrm. F. 
Bayer uud Co., Leverkusen, bei Coin, Germany, 
Chemist. 

1907. Kendall, G. F., Chemical Works, Stratford-on-Avon, 
Chemical Manufacturer. 

1912. Kennedy, Call J)., Chemist. 

1912. Kent, Raymond W., East. Palis! me, Ohio, U.S.A., 
Chemist. * 

1903. Kenyon, Percy S., Park House. Choadle Hulmo, 
Cheshire, Drysulter. 

1889. Kenyon, Thus., The Shrubbery, Hilton Park, 

Prestwich, near Manchester, Manufacturing 
Chemist. 

1899. Kern, Walter 1\, 200, Paulis-n Avenue, and 

(Journals) e/o General Chemical Co., Dundee 
Works, Passaic, N.J., U.S.A., Chemist. • 

1906. Kerr, Charles 11., e/o Pittsburg Plate Glass Co., 

Creighton, Pa., U.S.A., Ceramic Research Chemist. 

1912. Kerr, R. Vaughan, c/o Neiior f). Luis Moscardo, 

Alfredo Calderon 4, Valencia, Sjaiin, Technical 
t 'hemist.. 

1890. Kerr, Sami. T., 516, North Delaware Avenue, Phila¬ 

delphia, Pa.. U.S.A., Salt Manufacturer. 

1H97. Kerr, Wm. M., 712, La Fayette Bui'ding, Phi la - 
delpliia, Pa., U.S.A., Manufacturing Chemist. 
1896. Kershaw, Jno. B. C., West Lancashire Laboratory, 
Waterloo, Liverpool, Analytical Chemist. 

1909. Kesava-Monoh. A., Chittur-Palghat, South Malabar, 

Madras, India, Chemist. 

1902. Kessler, Henry W., 720, Electric Building, Clovo- 
land, Ohio, U.S.A., Manufacturing Chemist. 

1893. Kestnor, Paul, 7, Rue de Toul, IJllo. France, 
Chemist. 

1900. Kowley, Jas., e/o Anglo-Egyptian Oilfields, Ltd., 

Suez, Refinery Manager. 

1890. Keys, W. H., Hall End Works, West Bromwich, 
Oil and Chemical Manufacturer. 

1913. Kilby, Jos N.,. 11, Westfield Grove, Wakefield, 

Assistant Manager (Steel Plant). 

1900. Kilgore. Benj. W., Raleigh, N.C., U.S.A.. Chomisfc. 

1901. Kilmer, Fred. B., o/o Messrs. Johnson and Johnson, 

New Brunswick, N.J., U.S.A.. Chemical Manu¬ 
facturer 

O.M. Kinch, E., Royal Agricultural College, Cirencester, 
Professor of Chemistry. 

1912. Kind, Georg E, 33, King Street, Covent Garden, 
London, W.C., Bookseller and Publisher. 

O.M. King, A. J., Elleray, Windermere, Bleaoher and 
Finisher. 
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1907. King, C. A., o/o The Farnley iron Co., Farnley, 

near Leeds, Technical Chemist. 

1913. King, Edward W., New Liverpool Rubber Works, 
Walton, Li\i*rj>ool, Analytical Chemist 
1905. King, Frank E., 75, Gracoehurch Street, London, 
E.O., Analytical Chemist. , 

191L King, Harold, 21, The Brent, Hartford, Kent, 
j Chemist. 

O.M. King. J. Falconer, 43, Stirling Road. Edinburgh, 
Consulting Chemist. 

1910. King, John, Suimnervillo Gardens, Latchford, 

Warrington, Lancashire, Works Manager. 
1913. King, l)r. Robert V.O., Fifth Line 34, St. Peters¬ 
burg, Russia, Chemist. 

1895. King, Sidney J., Brean, Upton Hoad, Bexley 

Heath, Kent, Analytical Chemist. 

O.M King, Walter R., 16, Mincing ljvno, London, E.C.; 
and (Journals) Torvills, The Cliffs, Southend- 
on-Sea, Chemical Manufacturer. 

1905. King, Warren C., 72. Front Street, New York City, 
U.S.A., President, Indo|nmdent Chemical Co. 

1896. Kingdon. Holman, c/o Joseph Crosfield and Sons, 

Warrington, Technical Cliomist. 

1908. Kingsbury, Percy Gcrinan-American Stoneware 

Works, 50, Chinch Street, New York City, 
U.S.A., Chief Civil Engineer. 

1883. Kingsford, T. P., Oswego, N.Y., U.S.A., Starch 
Manufacturer. 

O.M. Kmgzet.t, C T., “ Maplin." Frinton on Sea, Essex, 
and (Journals) Saiutas Co., Ltd., Loeksley Street, 
Limi-house. E., Technical Chemist. 

1 1906. Kinnersloy, 11. W., Bransooinbe, Merry Hill Road, 
Bushey, Herts, Chemist and Manufacturer. 

1897. Kipping, Dr. F. Stanley, F.R.S., University College, 

Nottingham, Prof, of Chemistry. 

1908. Kiikhnpc, 'I'. Bertram, Sandbank, Gwithiun, Hayle, 
Cornwall, Explosives Works Chemist * 

1905. Kirkland, John, 105, Holmdeno Avenue, Herne 
Hill, S.E., Technical Instructor. 

1900. Kirkpatrick, Prof. Stafford ft, 84, Gore Street, 
Kingston. Ont., Canada, Professor qf Metallurgy. 
1913. Kirsebom, Gustave, Braden Copper Co., Molino, 
Uancagua, Chile, Metallurgical Engineer. 

1911. Kiisteiii. H. ('., 7, Graceehurch Street, Ixmdon, 

EC.. Consulting Engim-er. 

1902. Kitchen, Wm. J., Pori. Melbourne North, Vic., 

Australia, Soap and Candle Manufacturer. 

1883. Kitto, 13., 26, Lancaster Road, Finsbury Park, 
London, N., Analytical Chemist.. 

1900. Kittredge, II. G., e/o The Kay and Ess Co., Dayton, 
Ohio, U.S.A., (’hemist.. 

1908. Klabcr, Wm., o/o Castle Kid (Jo., Camden, N.J.. 
U.S.A., Chemist. s 

HKMI. KIchor. Dr. Clemens, Clifton Chemical Laboratory, 
Passaii, N.J., IJ.S.A., Director. 

1911. Klein, C. A... 4, Brirnsdowu Avenue, Enfield 
Highway, Middlesex, Works Chemist- 

1908. Klein, Dr. Friedrich, 762, Melrose Avenue, New 

York City. U.S.A., Chemist. 

1909. Klein in, Wilfred E„ 25, Marnuon Road, Liverpool, 

(.’hemist. 

1908. Klien, Dr. J L., 7, King Street, Cheapsidc, London, 
K.C., Works Manager. 

1903. Kline, Clarence M., 429, Arch Street, Philadelphia, 

Pa., U.S.A., Wholesale Druggist. 

1889. Klipstein. A., 0M 654. Greenwich Street, New 
York City, U.S.A., Chemical Manufacturer. 

1902. Klipstein, Ernest C., 93, Prospect Street, East 
Orange, N.J., U.S.A., Chemical Merchant. 

1913. Klutz, W. (’., Canadian Ammonia Co., Ltd., Toronto, 
Canadu, (’hemist 
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1888. Potter, (’has. J., Heaton Hall, Neweastle-on-Tyne, 
Cement Manufacturer. 

O M. Potter, E. 1*.. Chemical Works. Little Lever, near 
Bolt mi. Alkali Manufacture! 

1900. Potts, Geo. E., 200, Fifth Avenue, New York City, 
U.S.A., Explosives Manufacturer. 

1910. Potts, Harold K., 60, Leasowe Road, Wullasev, 

Cheshire, Heseareh Choini.st. 

1900. Powell, Harry J., 125, ThurJow Park Road, Dulwich, 
S.E., Glass Manufacturer. • 

1897. Power, Dr. Fred. IL, Wellcome Research Labora¬ 
tories, 6, King Street, Snow Hill, London, E.C., 
Director. • 

1907. Powers, Wm. A., c/o A. T. and S. J 1 . R. R. Co., 

Topeka, Kuna., U.S.A., Chief Chemist. 

1902. Pownev, Wm. E. F., 35, Priory Avenue, Hornsey, 

N., Analytical Chemist. 

1912. Prasad, Prof. H., Government College, Ajitier, India, 

Professor of Science. 

1897. Prentice, Dr. Bertram, Royal Technical Institute, 
Salford, Lecturer on Chemistry. 

1902. Prentice, Dr. David, The Nook, Whitefield Road, 

Stockton Heath, Warrington, Chemist. 

1903. Pientiec, Jas., Cossi|K>re fcugur Works, Cossipore, 

Calcutta, India, Chemist. 

1911. Prescott, Alfred, 63, Corporation Street, Man¬ 

chester, Chomical Agent. 

1900. Prescott, Prof. Sami. C., 585. Boy ltd,on Street, 
Boston, Mass., U.S.A., Prof, of Ind. Biology. 

1905. Preston, Jas. F., 403, Andover Street, Lowell, Maaa., 
U.S.A., Manufacturing Chemist. 

O.M. Price, Arthur F., 2503, Broadway, San Francisco, 
Cal., U.S.A., Analytical Chemist. 

1905. Price, Dr. T. Slater, The Technical School, Bir¬ 
mingham, Lecturer on Chemistry. 

1904. Prichard, Norman B., 40, Quebec Street, Sher¬ 

brooke, Quebee, Canada, Superintendent. 

1905. Priest, Geo. Wesley, Beaver Leather Manufacturing 

Co., 28, Ferdon Street, Newark, N.J., U.S.A., 
General Manager. 

1899. Prinsen-Goerligs, H. C., Wanningstraat 17, 
Amsterdam, Holland, Director of Sugar Cane 
Experimental Station. 

1912. Pritchard, Thos. W. f Wilmington, N.C., U.S.A., 

Wood Distillor. 

1912. Prittie, Frank H., Southern Pacifio Railway 
Laboratory, Sacramento, Cal., U.S.A., Assistant 
Chemist. 

1896. Prochazka, Dr. Geo. A., c/o Central Dyestuff and 

Chemical Co., Newark, N.J., U.S.A., Colour 
Manufacturer. 
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O.M. Procter, Prof. H. R., The University. Leeds; and 
(Journal*) Rowangurth, Ren ilhydding, near 
I^ceds, Lert liter on Tannin*.'. 

1884. Pioeter, J. \V., Skeldcrgate Bridge, York, Manure 
Manufacture!. 

1890. Proctor, Mia* Anne .1 , Free Lihraiy, Widnes, 
Librarian. 

O.M. Proctor, C., 11H, Grosvenoi Road, London, S.W., 
Arialylnal Chemist 

1901. Propm h, C. 140, West. Kinzie Street, Chicago 111., 
U.S A., Colour Merchant. 

1912. Propach, Di. Wilhelm, Hyiuunit Act.-Gis. vorm. 
A. No)k*I und Co., Alsteidainer Jill, llambuig, 
Germany, Chemist 

191 J. Piosmci, Ridiiiid, 4 478. St. CjiMieum \\ . \\ i si- 
mount, Dur . < anud.i. CJm maul Alien* 

19l»t; Pudnev, S H. I.iii, H< lluo'-d Awnm, Toiunli., 

(amnia, ('Icinihl. 

HMir». Pugh, John V.. Guitmg House, Allesley, neai 
Coventry, Woiks Dim-tor (Budge Whit wort li. 
Ltd ). 

1899. Pulliir, Edmund, Ken field, Bridge of Allan, Sent land. 
Manufacturer. 

(IM Pulhii, l!. I>, Pullai s Hwwnihs, Putli, Not land, 

l>\ei 

HU 3. Pulsifer, La i ih< u i \ ., to Missis \ alent me and Co, 
.'tl’il, Manhattan Avenue, HmhiMmi, NA., I S. A , 

('heniihl. 

1992. Pun tan. 11. II. C., 10, London flmmlieis. I tin ban. 
Natal, Public Analyst. 

1894. Piiidie, |)r Thos, F.ILS . Jl, South Sturt, St. 

Andrews, Professor of Chemist iy. 

1919 Pmvew, G. Thomson, Cuke Ovens Dept . Am In n 
«e»eh <'oilier\, Chrvston. Scotland, Mamie* r 
1909 |’v inari, Hi. Frank Lee, “ Nedgh y,” N Ihoiic Hoad, 
Sldcup, Kent, Chemist. 

• 

Q 

HHW. yueraiv. .Ino K.. Mon.imlo Clirmioal \V..ii», 
1HIK), Souui 2nd St reel, St. l.r.uiH. Mo„ V.S.A., 

(hftnind Mnnufiuitui'ni. 

(.tiii-n.Niii, Aliens !iii I., .1. Mil .Ml IIM-, 

Hi'iuitiin. MciI.iiiu^’iini Kh'.'iinci. 

1887. QtiilH-11. OIivit, Shitlem Lods'i'. Nottuik-un-Ticnl, 
Mnmm' Miimifiuturor. 

1902. Quiimn, Kcnncitli 11.. Ca|K) lCxplobivcs Works, 
Somorscit Wwt, C.C., South Afruia, und (nub- 
■nriptiuiw) c/o Capo Explosive* Works, l.td., 
15, St. Swithin’a nine, K.(Superintendent, 

R 

« 

1911. Rare, Joseph, City Hall. Ottawa. Canada, City 
Bacteriologist. 

1904. Radoniacher, Dr. Ferdinand, l’mg-Carolinenthul, 
Austria, Chemical Manufacturer. 

1900. Radfc'v, Ernest G., 49, Ermwt Street, Went Norwood. 
S.E. 

1902. Ramany. A. Alexander, laboratory, Department of 
Agriculture, 136, George Street,* Sydney. N.S.W.. 
Australia, Assistant Chemist. 

O.M. Ramsay, Sir William, K.C R., F.RS.. Cmvcrsitv 
College, London. W.C. : Journals to 19, Chester 
Terrace. N.W., Professor of ( hemistry. 

1885. Ramsav. W., e/o Cammell, lourd. and Co, Ltd.. 
Birkenhead Ironworks, Birkenhead. Chemist and 
Assaycr. 

1911. Ramsav. Win. G.. Reseairh Chemist, 

1919 Ramsbottom. Hr .1. F , 9H. Peabody Hoad. Ninth 
Farnhorouuh, Hants, Chemist. 

1900. Ilanck, Samuel H. ; Ryerson Public Library Building, 

Grand Rapids, Mich., U.S.A., Librarian. 

1909. Randall. George, Severn Bank Lumen, Woreestvi. 

Tanner. 

1910. ltanken, Charles, 19, Stockton Road. Sunderland, 

Analytical and Consulting Chemist. 

1901. Ransom. Francis, The Chikoms, Hitchin. Herts, 

Manufacturing Pharmaceutical Chemist. 

1905. Ransom, 11. B., St. Stephen’s House, \ ictoria 
Embankment, Westminster. S.W., Consulting 
Engineer. 


1910. Ransome, A. Oswald, Bcechwuod, Groenook Road, 
Paisley, and (Joumalap Warton, Carnforth, 
Lancashiie, Works Chemist. 

1898. Raschcn, Dr. Julius, The Highlands, Runcorn, 
Cheshire, Consulting Chemist (United Alkali 
Co.). 

1905. Rawing, Ur. F., Ludwigshafen a/Rhoin, Germany, 
Manufacturing Chemist. 

1908. Rassow, Prof. I)r. Berthold, Stephanstrawe 8, 

lx*ipzig, Germany, General Secretary, Veroins 
Dcutschcr Choraikor. 

1893. Ratcliff, Frank I)., Stourbank House, Stourport, 
Vinegar Brewer. 

1904. Ratcliffe, C. F., Haigh Park Chomioal Works, 
Stourton, near Leeds, Tar Distiller. 

1911 Rat cl,lie, Henry, Leeds Phosphate Works, Ltd., 

Midland Rond. Himslet, |y*eds. Technical Chemist. 
1898. Ratchflc, Walter, 21, Mawdsley Street, Bolton, 
Analytical Chemist. 

1901. RawluiH, Herbert J. L., Tho Cottage, Rainhill, 

Lancashire, Managing Director. 

1909. Itawollc, Frederick C., c/o Marx and Rawollc, 100, 

William Street. New York City, U.S.A., Chemist. 
n M Lawson, Chris., 22, Cumberland’Street, Manchester, 
Consulting Chemist. 

1909. Ravvson, II. Wvatt, e/o Chartered Bank of India, 
Taipine, Peiiik, Fed. Malay States. 

1909. Raynor, Arthur JL, Normanhurst, Alexandra Park 
R‘»ad, Muswell Hill, N., Chemical Broker. 

1912 Raynor, Edgar A., 71, Welldon Crescent. Harrow- 

on-the Hill, Analytical Chemist. 

Is“.» Read. K .l.,e o Pretoria Portland (Vmcnl Co., Ltd., 
I 1 ' 1 Box 405, Pretoria, South Africa, Analyst. 
1919 Read, Hi. John. Cnlverbitv Chemical Laboratory, 

* ainluidiM, Ami.sI ant to Prof, of Chemistrv. 

1890. Reaile, Tho*., Sebright House, Tettenhall Wood, 
Wolverhampton. Manufacturing Chemist, 
loos Re,it ell. ,1 Arthui, 97, Parliament Street, West- 
mnistei. S W , Eiigineoi, 

J912. Reddle, J. A., Sewago Dispftsal Works, Halifax, 
Yorks, Chemist. 

HMI2. Iledfern, C. (?., 15, South Stroot, Finsbury, London, 
E.C., Patent Agent. 

O.M. Redwood, Sir Boverton. Bant., 4, BishopBgate, 
London, Fill., Petroleum Expert. 

1887. Redwood, Robt., 4, Bishopsgato, London, E.C., 
Secretary. 

188(h Ree, Dr. A., 15, Mauldeth Road, Withington, 
Manchester, Aniline Dye Manufacturer. 

1902. Reed, Herbert G, 227-229, Fulton Street, New 

York City, U.S.A., Cons. Tanning Chemist. 

I HOG Reed, William. Woiks Manager. 

1893. Reekie, J. A., Buokton Grange, Stalybridge, Calico 
Printer’s Colour Mixer. 

I R°°ks, T. II., 106, Queen Victoria Street, London, 

E.C., Analytical and Consulting Chemist. 

I 1897. Rees. W. H., El Dorado Oil Woiks, West Berkeley. 
Cal.. U.S. A , Chemist. 

19(10. Rees. Waller J , 36, Holly Lam*. West Smethwick, 

I near Humuiidiani, Glass Woiks ('hemist. 

1900. Reese, Dr. Chas. L., Eastern laboratory, P.O, Box 
424. (’heater, Pa.. U S.A., Chemist. 

I 1011 R‘>gan, Colston J , 14. IVuerlcy Road, ( afford, S.E., 
Analytical Chemist. 

1897. Reid, Andrew, e/o L. and J. MeLellan, 65, Port 
Dundas Road, Glasgow, Chemist., 

HtOO. Rind, David K.. Kodak Park, Rochoatcr, N.Y., 
U.S.A., Chemist. 

1SKW. f !pjd, JaniPH, Caldereruix Mills, by Airdrio, Scotland, 

(. hemist. 

1913 Reid. .1. Mesi on, Vernon Lodge, Gateacre, Liver¬ 
pool. Manufacturing Chemist. 

1905. Reid, Dr. John H., Cranford, Barton Heys Road, 
Fortnby, l^anca, Chemist. 

1907. Reid, Robert, Ageneia do Tharsis, Huelva, Spain 
Analytical Chemist. 

1896. Reid Robt., Oil Milln, Horbury Bridge, near Wake- 
held, Chemist. 

O.M. Reid, Walter F., FielcUide, AddleatontL Surrey, 
Technical Chemist. 
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1893. Reid, Wm., juii., Bombay Dyeworks, Dadur, 

Bombay, Ihdia, Dyer. 

1904. Rein here, Otto, 3, Selborne Villus, Manningharn, 
Bradford, Yorks, Chemist. 

1006. Reinhold, Gustave, 26, Kidbrook Park Road, Black - 
heath, S.E., Works Manager. 

1910. Reiter, Dr. Kaspar, BnyriHeh/.ell, Hoehkrent. 

Bavaria, Chemist. 

1898. Reitmeyer, Robt. E. D., 63, Crutohed Friars, 
London, E.C., Chemical Merchant. 

1904. Remington, Prof. Joseph P., 1832, Pine Street, 

Philadelphia, Pa., U.S.A., Author, U.S. Phar¬ 
macopoeia. 

1900. Remington, J. Stewart, Aynsome, Grange-over* 

Sands, R.S.O., Lancs, Consulting Chemist. 

1903. Remsen, Professor Ira, Johns Hopkins University, 
Baltimore, Md., U.S.A., Prof^Msor of Chemistry. 

1911. Ronaud, Paul, 8, Rue Nouvollo, Paris (9“), France, 

Consulting Engineer. 

O.M. Rennie, Dr. E. H., University of Adelaide, South 
Australia, Professor of Chemistry. 

,1911. Rentschler, Mahlon J., c/o Oakland Chomieal Co., 
Ro8sville, Staton Is., N.Y., U.S.A., Bacterio¬ 
logist. 

1901. Rcnwick, Frank F., Sunny Side, Weald Road, 

Brentwood, Essex, Chemist (Photographic 
Works). 

1907. Reoeh, Robert A. »S., Pacific Mills Print-works, 

Laurence, Mass., U.S. A., Printworks Superin¬ 
tendent. 

1894. Rntt-ie, Theodore, 10, Doune Terrace, Edinburgh, 

Metallurgical Chemist. 

1896. Reubens, Chas. M., 68, Cliff Street, Now York City, 
U.S.A., Chemist. 

1912. Reuter, Dr. L., Glycerin Manufacturer. 

1905. Revis, Cecil, 6, Carlton Villas, Station Road, Barnos, 

S.W., Analyst. 

O.M. Reynolds, Dr. J. Emerson, F.R.S., 3, Inverness 
Gardens, Kensington, W., Professor of Chemistry. 

1912. Reynolds, Wm. Colebrook, “ Wharfdale,” IIp- 

mmstor, Essex, Manufacturing Chemist. 

1913. Rheud, 'J*. F. Eric, Homo Office Exjjorimontul 

St-ation, Eskmcals, Cumberland, Research 
Chemist. 

1908. Rhoads, J. Edgar, 2211, Shallcross Avonuo, Wilming¬ 

ton, Del., U.S.A., Leather Chemist. 

O.M. Rhodes, E. t olo Thos. Viokers and Sons, \yidnea, 
Technical Chemist. 

1892. Rhodes, P. J., Bridge House, Church, Accrington, 
Dye and Print Works Manager. 

1889. Richards, Edgar, 00, Ayrault Streot, Newport, R.I., 
U.8.A., Analytical Chemist. 

1888. Richardson, Dr. Clifford, Room 1615, Woolworth 
Building, 233, Broadway, New York City. 
U.S.A.. Chemical Engineer. 

1903. Richardson, F. J., Chemical Works, Ringsend 
Docks, Dublin, Ireland, Chemical Manure j 
Manufacturer. t 

1884. Richardson, F. W., County Analyst’s Office, Brad- ' 
ford, Yorkshire, Analytical Chomist- 

1900. Richardson, Jno. H., 57, Cavendish Drive, Rock i 

Ferry, Cheshire, Manager. 

1905. Richardson, L. G., 66, Bishopgato Street, Norwich, ! 

Chemist. ■ 

1891. Richardson, Walter W., Aldingham, Park View ! 
Crescent, Roundhay, Leeds, Manufacturing 1 
Chemist. 

1903. Richardson, Wm.,Linfield, Wood Lane, Headingley, ! 

Leeds, Dr.ysalter. j 

1894. Richardson, Wm. H., Newsky Thread Mills, Malaja, 1 
Bolotnaja, St. Petersburg, Russia, Textile I 
Chemist. 

1898. Richmond, Jno. R., The Hollies, Blurton, Longton, 
Staffs, Alkali Works Manager. 

1901. Richmond, Sylvester O., Royal William Yard, , 

Plymouth, Analytical Chemist. 

1884. Rideal, Dr. Samuel, Laboratory, 28, Viotoria Street, j 
Westminster, S.W., Consulting Chemist. 

1905. Ridge, H. M., 02, London Wall, London E.C., I 
Mining Engineer. 


MEMBERS. 


O.M. Ridsdale, C. H., Laboratory, 3, Wilson Street 
Middlesbrough, Analytical Chemist. 

1899. Riederer, Emil J., Foroite Works, Landing, N.J. 
U.S.A., Works Chemist. 

1902. Riodcrcr, Dr. Herman S.. |00. Clifford Streot, 
Newark, N.J., C.S.A.. Chemist. 

1907. Rigg, Gilbert, o/o New Jersey Zinc Co., Palmerton, 
Carbon Co., I*a., U.S.A., Chemist. 

1892. Riker, Jno. J., 19, Cedar Street, New Yoik Citv, 
U.S.A.. Merchant. 

O.M. Riley, E., 2, City Road, Finsbury Square, London, 
E.C., Metallurgical Chemist. 

1913. Riley, George, Kflra Works, South Lambeth Road, 
London, S.W., Chemical Engineer. 

1905. Riley, Louis J., 8, Newton Road, London, W., 
Chemist. 

1912. Riley, Walter A., 100, King Street, Norwich, 
Brewer. 

1899. Rink, Arnold, 11, Bridgewater Street, Barbican, 

London, E.C., Tannin Extract Manufacturer. 
1889. Rintoul, Wm., “ Lauriston,” ArdrosBan, Ayrshire, 
Explosives Chemist. 

1901. Ripley, Philip F,, 7, Abbott Street, Andover, Mass., 
U.S.A., Chemist. 

1907. Roberts, Chester, Swarthmore College, Swart hmore, 
Pa., U.S.A., Superintendent. 

O.M. Roberts, F. G. Adair, Oak Hill Lodge, Hampstead, 
N.W.. and .1 iiIh. to II Shaiikstcr, 67. Balfour 
Road, Ilford, Chemical Manufacturer. 

1901. Roberts, H. E. U., c/o British Explosives Synd., 

Pitsea, Essex, Chomist. 

1911. Roberts, H. W., Dynamite Factory, Somerset West, 
Capo Province, South Africa, Chemist, 

1902. Roberts, Wm. 1L, City Analyst’s Office, Ashton 

Street, Liverpool, Analytical Chemist. 

1891. Robertson, Alex. A., Riversdalo, CrosHington Park, 
L’vorpool, Technical Chemist. » 

1897. Robortson, Andrew J., 2, North Ninth Streot, Rich¬ 
mond, Va., U.S,A., Analytical Chemist, 

1910. Robertson, Charles, c/o Messrai S. Affsopp and Sons, 
Ltd., Burton-on-Tront, Brower. • 

1900. Robertson, Jas., Barneraig, South Modrox, by 

Glenboig, Analytical Chomist. 

1910. Robertson, Dr. Joseph G., Braidwood, TollcrosB, 
Glasgow, Manufacturer. 

1891. Robertson, Dr. Robt., Researoh Dept., Royal 
Arsenal, Woolwioh ; and (Journals) 20, Charlton 
Road, Blaokheath, S.E., Researoh Chomist. 

1910. Robertson, William, Chemical Dept., City and 

Guilds College, Exhibition Road, London, S.W., 
Lecturer and Researoh Chomist. 

1013. Robins, Edmund A., e^o Mossrs. Kodak, Ltd., 
Wealdstono, Middlesex, Assistant Works Manager. 
1013. Robinson, C. .Stanley, 86, Edgbaston Road, Smeth¬ 
wick, Birmingham, Works Chemist. 

1897. Robinson, Clarence J., 708, Jewett Avenue, West 
Now Brighton, N.Y., U.S.A., Chemist, 

1902. Robinson, liy. Fishwiek, Culcheth Chemical Works, 
Newton Heath, Manchester, Manufacturing 
Chemist. 

O.M. Robinson, H. H., 42, Penywcrn Road, Earl's Court, 
S.W., Analytical Chemist. 

1907. Robinson, Herbert W., Robinson Bros., Ltd., 
Ryders Green, West Bromwich, Staffordshire, 
Tar Distiller. 

1911. Robinson, Juh. H., 11, East Street, Rugby, Ana¬ 

lytical Chemist. 

O.M. Robinson, Jos., Farnworth, Widnes, ^Chemical 
Manufacturer. 

1887. Robinson, Thomas, (Journals) 401, West Street, 
Glasgow; and (communications), The Villa, 
Nitsniil, Chemical Works Manager. 

1902. Robitschek, Carl, 200, Worth Street, New York 
City, U.S.A., Scientific Brewer. 

1884. Rodger, Edw., 1, Olairmont Gardens, Glasgow, W. 

1904. Rodger, Robert, Government Laboratory, Clement's 

Inn Passage,-Strand, London, W.C., Chemist. 

1905. Rodger, R. L., The Pefta Copper Mines, Ltd., 736, 

Salisbury House, London Wall, E.C., Manager. 

1900. Rody, Fran* A., 258, Van Buren Street, Newark, 
N.J., U.S.A., Chemist 
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1903. Roelofsen, Dr. J. A., c/o Coal Distillation Co., 

Middlesbrough, Yorks, Works Manager. 

1910. Roessler, I>r. F., 89, High Street, Perth Amboy, 
N.J., U.S.A., Chemist. 

1905. Rogers, Dr. Allen, Pratt Institute, Brooklyn, 
N.Y., U.S.A., Research Chemist. 

1900. Rogers, Geo. J., 32, Chudleigh Road, Brocklcy, S.E., 

(’hennst. 

1908. Rogers, Harry V., Ash Street, Ilkeston, Derbyshire, 

Engineer. 

1907. Rogers, Henry L., Casilla 1118, Buenos Aires, 
Argentina, Analytical Chemist. 

1909. Rogers, Herbert, 52, Cannon Street, London, EC., 

Rubber Works Chemist. 

1899. Rogers, John, c/o Nobel’s Explosives Co., Ltd., 
Nobel House, Glasgow, Chemist. 

1910. Rogers, L. Joslyn. Chemical and Mining Building, 

The University, College Street, Toronto, Canada. 

1911. Rohm, Dr. Otto, Weiterstadterstrasbo 4/0, Darm¬ 

stadt, Germany, Chemist. 

1898. Roller. 11. (!,, 493, Central Avenue, Newark, N.J.. 

C.N.A.. Sujienntendent. 

1899. Rollin, ('has., Hylton, East Jarrow - on - Tyne, 

('hem ical Manufacturer. 

190U. Rolliti, Hugh, Overdone, Riding Milbon-Tyne, 
Chemienl Manufacturer. 

O.M. Rollin. ,1. (', 1, St. Nicholas Buildings, Newcastle- 
on-Tyne, Chemical Manufacturer. 

1907. ltolph, George M., c/o California and Hawaiian 
Sugar Rchning Co , Crockett, Cal., U.S.A., Sugar 
Refiner. 

1905 Romanes, .1 W, e o Biothert<>n and Co., Ltd. 

Litherland, Liverpool, Chemienl Engineei. 

O.M. Roseoo, Rt. Hon. Sir Henry, F.R.81, 10, Bramham 
Gardens, South Kensington, S.W., Consulting 
Chemist. 

1904. Rose* Jno., Wieken House, Stretton, near Warring* 

ton, Technical Chemist. 

1901. Rose, Jno. l/oonnrd, 3, Florence Road, Ealing, W., 

(.’hem is t. • 

1902. Roscbrygh, Piof T R, 2125 South State Stieet. 

Syracuse, N.Y., U.S.A., Professor of Electrical 
Engineering. 

1897. Rosengarten, Dr. Goo. D., P.O, Box 1025, Phila¬ 
delphia, Pa., U.S.A., Manufacturing Chemist. 

1913 Rosenplaenter, Call. i B., 2. Elmbourne Road, 
I'ppei Tooting. S W.. Petroleum Technologist. 
1893. Ross, Arthur, 1, Glongall Road, Old Kent Road, 
London, S.E., Analytical Chemist. 

1900. Ross, Raymond, Public Analyst’s Oflico, Rurnlcy, 

l-aucashire, Analytical Chemist. 

1910. Ross, Thtw. M., cfo Burmali Oil Co., Ltd., P.O. 

Box 07, Rangoon, Burmah, Analytical Chemist. 

1911. Ross, Prof. W. J. Clunies, 12, Church Street.. Ashfiold, 

Sydnex, N.S.W., Australia, Prof, of Chemistry 
(Sydney Technical College). 

1910. Rossati, Guido, 220, Lafayette Street, New York 

City, U.S.A., Agricultural Chemist. 

1911. Rossi, Dr. Carlo, 29, Via Leopardi, Milano, Italy, 

Kloetro-ehemiat. 

1906. Rossi, Louis M., c/o General Bakelite Co., Perth 
Amboy, N.J., U.S.A., Works Manager. 

1913. Rossini, .las. L., e o Now Oil Refining Proeesh, Ltd., 
Bradfield Hoad, Silvertomi, E., Oil Works 
Manager. 

1900. Rossiter. E. (*.. Brougham, West Hagley, Worcester - 
- shire, Chemical Engineer. 

1888. Rothwell, 0. F. iSoyraour, Photographic Works, 
Mobberley, Choahire, Chemist. 

O.M. Rottenburg, Dr. Paul, 55, West Regent Street, 
Glasgow, Chemical Merchant. 

1903. Rouse, Wm., Woodburn, Artburlie Street, Barr¬ 

head bv Glasgow, Chomist. 

1906. Rowell, Herbert W., 36. Thorubunr Road, Osterliv 
Park, W., Analytical Chemist. 

O.M, Rowland, W. L., 4800, Chester Avenue, Philadelphia, 
Pa., U.S.A., Chemist. 

1904. Rowley, Ernest W., Chemical laboratory, C.M.E. 

Department, North Eastern Railway, Darlington, 
Analytical Chemist. 


1908. Rowley, Frank, 4, Doughty Street, London, W.C., 
Metallurgist. 

1913. Rowley, Henry, 41, Barrack Street, Perth, Western 
Australia, Analyst. 

1901. Rowley, Walter Eugene, c/o National Aniline and 
Chemical Co., 100, William Street, New York 
City, U.S.A., Chemist. 

1904. Rowling, S. R., 1, Beechwood, Kendal, Westmore¬ 

land, Chemist. 

1913. Rowse, Walter W., 39, Oliver Street, Boston, Mass., 
U.N.A., Representative of Cassella Color Co. 
1896. Royal-Dawson, H., 5, University Road, Galwa}\ 
Ireland, Chemist. 

1898. Itoylo, Chas. L., c/o Cartavio Sugar Co., Trujillo, 
Peru, Sugar Chemist. 

O.M. Rovse, Sir Samuel W.. St. Andrew’s Chambers, 20, 
Albeit Square, Manchester, Chemical Engineer. 
1913 Rubinstein. J. Jl., 164, Cheetham Hill Road, Man- 
eheHter, Technical Chemist. 

HK)2. Rucker, Dr. Hermann von, 91, Lancaster Avenue, 
Buffalo, N.Y., U.S.A., Chemist. 

1896. Ruddock, Fred. G., Corporation Street, Warrington, 
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